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BAI TOM TAT

Muc tiéu ciua de tai: “Nghién citu dp dung tin sinh hoc dé qudn ly an toan sinh
hoc sinh vdt bién doi gen va sdn phdm ctia chitng 13 thu thap thong tin va nhan
biét sinh vat bién d6i gen (GMOs) va san pham cua chiing. Tir d6 x4y dung co s& dit
liéu vé GMOs, thiét k& xay dung trang Website. Xay dung va dé xuat dugc giai phap
quan ly vé GMOs va san phdm cta ching va bién phép thuc hién, canh béo vé tiém
4n i o (néu c6). Dé tai cling ting dung tin sinh hoc dé phuc vu cong tic thu thap va
xay dung ban do chi thi phan tir cac gen c6 lién quan dén tinh trang quan trong cta
cay lua.

Phuong phap nghién citu: Chiing t6i da tng dung cong nghé thong tin, tin hoc,

cong nghé sinh hoc, sinh hoc phan tr, cic phuong phép lai giong truyén thong,...

trong qué trinh nghién ctu dé thuc hién dé tai.

D6i twong nghién citu ctia dé tai 1a cac sinh vat bién doi gen (bao gom: thuc vat,

dong vat, vi sinh vat va san pham hat, thifc dn chin nuéi), céc giong lia du chiém va

LC93-1.

Két qua ndi bat va tinh méi cua dé tai:

1. Thu thap duoc cdc thong tin vé cdc cay trong, vat nudi, vi sinh vat bién doi gen va
thic an gia sic c¢6 chita GMOs. Da thu thap dugc cac dir liéu lién quan dén cau
tric gen da dugc chuyén vao trong céc sinh vat bién doi gen.

2. Xay dung dugc phdn mém quan ly cay trong, vat nudi, vi sinh vat bién déi gen va

san pham ctia ching. Tir d6 x4y dung website: http://www.gmo.gov.vn chita dung

thong tin lién quan dén sinh vat bién déi gen.

3. T6i uu hoa dugc ba phuong phdp dé nhan bi€t GMOs (PCR, lai ADN, que thir
ELISA). Xéc dinh duoc céc trinh tv moi dac trung cua PCR phét hién doan
CaMV 35S, T-NOS, gen Bt; cling nhu miu dd va bo kit d€ nhan biét cay trong
bién d6i gen. Phat hién duoc mot s6 dang thiic 4n gia sic hién dang luu hanh trén
thi trudng c6 chita san pham clia cay trong bién déi gen.

4. Xay dung ban do6 chi thi phan tr cic gen lién quan dén bénh dao on & lda du
chiém va gen chiu han & lda LC93-1.

5. Da dé xuat dugc bién phap quan ly mot s6 doi tuong cay trong, vat nudi, vi sinh
vat bién déi gen.

6. Dao tao 1 clr nhan Cong nghé sinh hoc va da xuat ban dugc 3 bai bao.



LOI CAM ON

Véi su nd luc, sdng tao trong nghién ctu ctia Chl nhiém dé tai va cdc can bo
tham gia dé tai, Dé tai KC.04-34 da hoan thanh ddng tién do cua thuyét minh ban
dau. Ngoai ra, khong thé khong ké dén su quan tam, gidp dd, tao diéu kién cla céc
co quan, t6 chic, cic vién nghién citu, céc trudong dai hoc va céc nha khoa hoc Viét
Nam.

Vi vay ching toi, xin chan thanh cam on Bo Khoa hoc va Cong nghé, Bo Nong
nghiép va PTNT, Ban Chu nhiém Chuong trinh KC.04 da tao diéu kién gitip dd Ban
thuc hién dé tai KC.04-34 vé mat chi dao, quan 1y, ngan sich.
Chiing t6i cling xin tran trong cam on:

- Vién Di truyén Nong nghiép.

- Vién Lia Dong Béing Song Ciru Long.

- Phan Vién Khi tugng Thuy van va Moi truong, TP.HCM.

- Cong ty C6 phan ddu tu va phat trién Cong nghé (TECKEY JSC).
Cung v6i cac don vi nhu: Vién Chan nuoi, Vién Cong nghé Sinh hoc, Trung tam
Quan Trac va Dit lieu Moi trudong, Cuc bao vé Moi trudng, Trung tam Cong nghé
Sinh hoc - PH Quoc gia Ha Noi, Truong DH Nong nghiép I, .... da gidp da, tao diéu
kién thuan lgi cho chiing to1 trong nghién ctru khoa hoc, cong nghé va cap nhat céc

két qua khoa hoc hién c6 tai Viét Nam.



DANH MUC CAC KY HIEU VA CAC CHU VIET TAT

aad: aldehyde alcohol dehydrogenase
ADN: Axit deoxyribonucleic

cADN: Axit deoxyribonucleic b trg

ALS: Enzym Acetolactate synthase

ARN: Axit Ribonucleic

bla: beta-galactosidase

Bt: Bacillus thuringensis

CaMV: Virut kham sup lo (Cauliflower mosaic virus)

CDPK: Calcium-dependent protein kinase

cM: Centimorgan

CP4 EPSPS: 5-Enolpyruvylshokimate-3-phosphate synthase

CS: Cong su

CSDL: Co so dit liéu

ECB: European Corn Borer (Sdu duc than ngé Chdu Au)
ELISA: Enzyme linked immunosorbant assay (Phdn tich chdt hdp phu mién dich gdn
két enzym)

FDA: Co quan qudn 1y thuoc va thuc phdm My

GM: Bién doi di truyén (Bién doi gen)

GMCs: Cay trong bién doi gen (Genetically Modified Crops)
GMMs: Vi sinh vdt bién doi gen (Genetically Modified Microorganisms)
GMOs: Sinh vdt bién doi gen (Genetically Modified Organisms)
GmPFad 2-1: delta-12 Desaturase

gox: Glyphosate oxidoreductase

GS: Gen Glutamine synthetase

GUS: p-D-Glucuronidase

HPLC: Sdc ky long cao dp

NIR: Pho hong ngoai gdn (Near infrared spectroscopy)
T-NOS: Terrminator Nopaline synthase

nptll: Neomycin phosphotransferase

mARN: ARN thong tin



PAT hay bar: phosphinothricin-N-acetyltransferase

PCR: Phan ting trung hop (Polymerase Chain Reaction)

PCB: Chlorinated polychlorinated biphenyls

pmi: Phosphomanose isomerase

QC-PCR: Quantitative competitive Polymerase Chain Reaction (PCR canh tranh
dinh luong)

QTL: Quantitative trait loci

rBGH: Hoocmon sinh truong

SQL: Structured Query Language (Ngon ngit van ddp do IBM soan thdo duoc sit
dung rong rdi trong hé thong mdy tinh)

SSR: Simple Sequence Repeat

TCE: Trichloroethylene
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MG PAU

K€ tir khi Cong nghé Sinh hoc tré thanh nganh cong nghé mii nhon thi cdc
cudc “chay dua toc do” gilta cdc qudc gia da ngdm dién ra trén thé€ gidi. Cong nghé
sinh hoc da dugc dua vao chuong trinh hop tac quoc t€ trong Hoi dong tuong trg
quoc té. Lién hop quoc da thanh 1ap trung tam quéc t€ vé cong nghé sinh hoc va
cong nghé gen, trong d6 Viét Nam la mdt thanh vién.

Cung v6i su phdt trién vugt bac clia cong nghé sinh hoc, cong nghé gen da mo
ra chan troi méi, chita dung mot tuong lai ddy hita hen vé cai tién cay trong, vat nuodi
va vi sinh vat. Cong nghé gen da tao ra nhi€u giong cay trong, vat nudi va vi sinh vat
bién ddi gen mang c4c tinh trang wu viét ma tu nhién khong cé duoc nhu ting ning
sudt, tao mui thom, tang ham lugng axit amin,.... Tir d6 gidp cai thién nang suit, chat
luong,... va cai thién moi truong.

Ngay nay, GMOs va san phdm cta ching da va dang duoc thuong mai hod
rong rii & nhiéu qudc gia theo con dudng chinh théng va khong chinh thong. O Viét
Nam, su phét trién clia cong nghé gen ciing da tao ra dugc mot s6 giong cy trong,
vat nuéi va vi sinh vat chuyén gen. Trong khi tit ca c4c san pham khoa hoc nay déu
duoc cac nha khoa hoc Viét Nam quan ly chat ché trong phong thi nghiém, nhung c6
mot s6 san pham GMOs clia cic cong ty xuyén Quéc gia du nhap vao nudc ta theo
con duong khong chinh thong lai dang duoc trong trén dong ruong hoac ban trén thi
truong ma khong c6 su quan 1y, gidm sat cua nha nudc.

Mac du nhiing 1gi ich ma GMOs dem lai cho nhan loai 1a rat 16n nhung mai lo
ngai vé nhiing rii ro tiém 4n cua cac san pham chuyén gen ndy van dang ton tai. Vi
vay bat ky mot san pham chuyén gen nao trudc khi dua ra thi trudng phai duoc thir
nghiém toan dién, dugc cic nha khoa hoc va cic gidm dinh vién danh gid doc lap
xem ¢6 an toan hay khong vé mit dinh dudng, doc tinh, kha nang gay di Gng va céc
khia canh khoa hoc thuc phdm khéc. Nhitng ddnh gid vé an toan thuc pham nay dua

trén nhitng quy dinh cua ting nudc. Ching bao gobm: mot huéng dan st dung san
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pham; mot thong tin chi tiét vé muc dich sir dung san pham; céac thong tin vé phan ti,
hoa sinh, doc tinh, dinh dudng, va kha nang gay di tng...

Quan 1y an toan sinh hoc 1a thudc do cta su thanh cong bai 1€ khi ta cé trong
tay mot hé thong an toan sinh hoc c6 hiéu qua thi n6 sé thiic dy viéc sir dung cong
nghé sinh hoc dé cai tién ning suat cay trong va chat lugng thuc pham, dam béo céc
loi ich vé kinh t€, cling nhu bao vé stic khoé con ngudi va moi truong. Vi vay viéc
quan 1y va dé ra khung phap 1y dé kiém sodt cdc san pham GMOs nay 1a cin thiét.
Nhiéu quoc gia da c¢6 nhitng quy dinh d6i v6i van dé quan 1y va sit dung GMOs, va
van dé dan nhan san phdm bién déi gen da va dang 12 mot trong nhitng yéu ciu bat
budc & mot s6 quoc gia.

Viét Nam ciing da ban hanh “Quy ch€ quan ly an toan cac sinh vat da bién
d6i gen va san pham ctia chiing”. Yéu cdu quan trong ctia quy ché dua ra Ia cac doi
twong tham gia nghién cittu, phét trién cong nghé vé sinh vat bién déi gen va san
pham cia chiing phai dugc gift gin, bdo quan an toan, khong dé that thodt céc sinh
vat bién doi gen va céc vat liéu c6 lién quan nguy hiém khdc ra ngoadi moi trudng.
Quy ché ciing yéu cdu phai ddn nhan déi véi cdc san phdm GMOs nhap khau.

Hién nay, Bo Tai nguyén va Moi truong 1a co quan ddu mai ctia chinh pht
trong viéc quan ly an toan sinh hoc sinh vat bién déi gen va cac san pham c6 nguén
goc tir GMOs. Bo Khoa hoc Cong nghé chiu trach nhiém quan ly nha nudc vé nghién
cttu khoa hoc, phat trién cong nghé d6i véi cdc sinh vat bién déi gen. Mot s6 Bo khac
nhu Bo Nong nghiép va Phat trién Nong thon, Bo Y t€, Bo Cong nghiép, Bo Thuy san
c6 nhiém vu quan ly nha nudc vé an toan sinh hoc sinh vat bién déi gen thudc linh
vuc phu trach.

Dé g6p phan trong viéc quan ly GMOs, Vién Di truyén Nong nghiép da tién
hanh nghién cttu dé tai: “Nghién citu dp dung tin sinh hoc dé qudn Iy an toan sinh
hoc sinh vdt bién doi gen va san phdm ciia chiing”. Dé tai ny bao gém nhiing noi
dung chinh sau:

- Thu thap dit liéu vé sinh vat bién d6i gen bao gom: cay trong, dong vat, vi sinh
vat bién déi gen va san phdm ctia chiing (san pham thuc pham, thiic an gia siic);

- Xirly, phan tich dit liéu, thiét k& co s& dit lieu, phan mém chuyén biét dé quan ly
cay trong, vat nuoi, vi sinh vat bién déi gen va céc san pham c6 chita GMOs;

- Phat hién GMOs nho ky thuat PCR, lai phan tit ADN, nhan biét protein clia gen

Bt, EPSPS & ngo, bong, dau tuong, lda va san pham thiic an gia siic;
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AU T o

N

10

2.

Ung dung tin sinh hoc dé 1ap ban d6 chi thi phan ti céc gen lién quan dén bénh
dao 6n & Iia Du chiém va gen chiu han & lda LC93-1;
Dé xuat gidi phap quan 1y cdc sinh vat bién déi gen c6 trién vong va canh bdo

nhitng gen chuyén c6 tiém 4n rti ro.
CAC THONG TIN CHUNG VE PE TAI

Tén dé tai: “Nghién citu dp dung tin sinh hoc dé qudn Iy an toan sinh hoc sinh
vdt bién doi gen va sdn phdm ciia chiing”
Ma so: KC.04-34
Thoi gian thuc hién: Tir 01/01/2005 dén 30/06/2007
Cap quan ly: Nha nuéc
Kinh phi: 2 300 triéu dong (tir ngan sach Nha nudc)
Thuéc chuong trinh: Nghién cttu khoa hoc va phét trién Cong nghé Sinh hoc
(Ma s0 KC.04)
Chu nhiém dé tai: TS. Dang Trong Luong
Co quan chu tri: Vién Di truyén Nong nghiép -Bo Nong nghiép va Phat trién
Nong thon
Muc tiéu cta dé tai:
% C6 dugc co s6 dir lieu (CSDL) vé trang théi sinh vat bién déi gen (GMO) va
san phdm cta chiing;
% Xay dung va dé xuat dugc giai phdp quan ly vé GMO va san pham ctia ching
va bién phdp thuc hién, canh bdo vé tiém 4n rti ro (néu cé);
% Ung dung tin sinh hoc phuc vu cong tdc thu thap va xay dung ban dé chi thi
phan tir cac gen c6 lién quan dén tinh trang quan trong cua cay lia.
. Cac noi dung nghién citu chinh cua dé tai:
1. Thu thdp dit liéu sinh vdt bién doi gen
Thu thap céc thong tin cdc cay trong nong nghiép, 1am nghiép bién déi gen, céc
dang ciac mau thuc phiam, thic an gia sdc, vi sinh vat tir tai liéu, trén mang
internet, cdc vién nghién ctu, truong Pai hoc, CSDL AGBIOS, ISAAA;
Céc dit liéu lién quan dén cau tric gen duoc chuyén vao trong cdc sinh vat bién
déi gen;

Xdy dung co so dit liéu va thiét ké' phdan mém
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Thiét k& hé thong co s& dit liu (khdo sit hién trang, thiét k& tong thé, chi tiét)
dua trén moi truong Windows 2000 Server;

Nghién ctu, xay dung phan mém quan tri co s& dit liéu tich hgp trong moi
trudong truyén thong, giao ti€p trén nén Web vé céc thong tin sinh vat bién déi
gen véi chiic nang: két qua nghién ctu, phan loai cap nhat, tra ctu, xuit ban,
quan tri hé thong, an toan di liéu va céc tién ich khac;

Phan tich, xir ly, bién tap, chuyén déi, nhap thong tin dit liéu;

Thiét k€ cai dat phan mém, két ndi dit liéu, tich hop cdc Gng dung vao hé thong
thong tin trén mang Internet ndi bo;

Chay thtr, hiéu chinh va hoan thién;

Xay dung qui trinh cap nhat thong tin, quan tri co s& dit liéu va hudéng dan khai

thac st dung;

3. Phuong phdp phdt hién GMO va sdn phdm ciia chiing

Ung dung phian mém PC-GENE dé thiét 1ap céc trinh tu méi dic trung
PCR, nhan biét promoter p-35S, T-NOS, gen Bt;

Phan 1ap va tim mau do ADN lai véi gen Bt, gen khang khang sinh;

Phan tich, nhan bi€t mot s6 dang thiic @n gia stc tir cay trong bién déi gen hién

dang luu hanh trén thi trudng trong nudc;

4. Ung dung tin sinh hoc dé lap bdn do gen khdng bénh dao on & liia du chiém va
gen chiu han o liia LC93-1

Phit trién quén thé F, tir t6 hop lai gitta giong CR203 va Du Chiém;

Phét trién quan thé F, tir t6 hop lai gitta giong LC93-1 va giong Khang Dan;

St dung cdc chi thi phan tir ADN dé tim da hinh b6 me cua tinh trang khéng
bénh dao 6n & lda Du chiém;

St dung cac chi thi phan tir ADN cho da hinh giita b6 me cuta tinh trang chiu
han & lda LC93-1;

Diénh gia tinh khdang nhiém bénh trén cdc giong b me va cédc con chiu F, cua
ching;

Panh gia tinh chiu han cua cac giong bo me va cac con chau F, cta ching;

St dung dit liéu ki€u hinh (khdng/nhiém) va ki€u gen (nhan dang ADN) &
nhitng cay F, dé x4c dinh vi trf nhiém sic thé clia gen va chi thi lién két chat véi

gen. Phan tich va thiét 1ap ban do gen;
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- Slr dung phdn mém mapmarker, dit liéu kiéu hinh (chiu han/khong chiu han) va
ki€u gen (nhan dang ADN) & nhiing cay F, dé x4c dinh vi trf nhiém sic thé ctia
gen va chi thi lién két v6i gen. Phan tich va thiét 1ap ban do gen.

Cac san pham cua dé tai:
1. 01 co s6 dit liéu vé sinh vat bién do6i gen;
2. 03 phuong phdp nhan biét mot s6 cay trong chuyén gen va san phim thiic 4n
gia suc;
01 phan mém cap nhat dit liéu vé sinh vat bién déi gen;
01 Website thong tin vé sinh vat bién d6i gen;

02 giai phdp quan ly mot s sinh vat bién déi gen c6 trién vong;

S kW

02 ban d6 chi thi phan tir cua gen lién quan dén bénh dao 6n & lda Du chiém
va gen chiu han & Ida LC93-1;
7. Dao tao 01 k§ su Cong nghé sinh hoc;
8. C6 03 bai bdo dang tai tap chi Nong nghiép va Phat trién Nong thon.
11. Kinh phi thuc hién cia dé tai (tir ngan sach nha nudc): 2 300 triéu déng, trong
do:
- Thué khodn chuyén mon: 838.200.000 d
- Nguyén vat liéu nang lugng: 838.449.500 d
- Thiét bi may méc: 335.050.000 d
- Chi khéc: 288.300.500 d
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CHUGNG 1: TONG QUAN TAI LIEU

1.1. KHAI NIEM VE GMOs

Sinh vat bién doi di truyén (GMOs-Genetically Modified Organisms) 1a co
thé song (vi du nhu cay trong) ma vat chat di truyén clia né da bi bién déi nho
phuong tién cua ky thuat gen. Su bién d6i di truyén thudng bao gém su chén doan
ADN, t4i t6 hop nhitng manh ADN nho hay gen vao trong genome clia co thé bi bién
dé8i. Qué trinh nay duogc goi 1a chuyén nap. O vi khudn va thuc vat ¢6 dic diém tuong
tu thi su bién déi di truyén ciing c6 thé xay ra nhd su thay déi ma ton tai ma khong
chen ADN ngoai lai.

Cau triic ctia gen chén dién hinh trong GMOs dugc tao nén badi 3 bo
phan: (1) doan promoter (doan khoi dong), ¢6 chiic nang nhu mot chiéc cong
tdc bat/md dé doc gen da bién doi hodc gen da chen. (2) gen da duoc chén
(hodic gen da bi bién doi) dé ma hoa dic diém da chon loc riéng biét. (3) doan
terminator (doan két thic), ¢6 chiic nang nhu mot tin hiéu dimg dé doc gen da
chén (hodc gen di bién d6i). Ngoai ra, mot vai thanh t6 khéc c6 thé c6 mat
trong cdu triic clia gen chén va chic niang ctia ching thudng 1a dé diéu chinh
va 6n dinh chifc niang cta gen, hodc dé chiing minh su ¢6 mit clia ciu tric
trong GMOs hoic dé c6 su két hop dé dang cuia cac thanh phan khdc nhau
trong cu trdc gen chén. Cau tric gen phai dugc tuong hop véi genome clia co
thé nhan dé no c6 su di truyén 6n dinh. Vi thé genome clia chinh co thé nhan
ciing 12 mot thanh t6 quan trong trong qué trinh chuyén nap [35].

1.2. TINH HINH THUONG MAI HOA SINH VAT BIEN POI GEN
1.2.1. Tinh hinh nghién citu va thuong mai ho4 cay tréng bién déi gen

V6i st méi la clia céc co thé dugc cai tién vé mat di truyén va su lién quan
dén an toan sinh hoc da buodc céc chinh phil phai dé ra cdc qui dinh vé cay chuyén
gen. Vi thé nhi€u cudc thir nghiém ting dung thanh tuu cua cong nghé gen da va
dang dién ra trén toan thé gidi. Nhiéu cay dugc chuyén gen dé tao ra kha nang chong
chiu thudc diét co (489 loai), tao ra nhiing tinh trang ctia gen danh dau (488 loai),
kha nang chiu bénh (185 loai), chdng chiu con trung (89 loai), cai ti€n chat luong
(72 loai)... [108].
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Cay chuyén gen ddu tién d6 1a cay thudc 1a khdng kanamycin (nam 1983). Nam
1994, cay ca chua chuyén gen dau tién di duoc thuong mai hod [134]. Va dén nam
1996, su phuc hung trong nong nghiép da xay ra do su thuong mai hod céac cay trong
chuyén gen. Su phdt trién cdc cay chuyén gen la rat nhanh va dé tu liéu hoa su phat
trién ctia nganh méi nay, cdc thong ké sau day da duoc thu lugm tir cdc bdo cdo
thong tin tur trude t6i nay. Nam 1996, GMC (Genetically Modified Crop) da duoc
trong mot cach phé bién, dién tich ting lén khong ngimg: 2,8 triéu ha (1996), 12,8
triéu ha (1997), 27,8 triéu ha (1998), 40 triéu ha (1999), 44,2 triéu ha (2000), 52,6
triéu ha (2001), 58,7 triéu ha (2002) [22, 23, 72], 81 triéu héc-ta (nam 2004), va 90
triéu héc-ta (nam 2005).
DIEN TiCH TRONG CAY CNSH TREN TOAN CAU
Pon vi: Triéu héc-ta (Tir nim 1996 dén nam 2005)
100+ wipw Téng s&

B 21 nudc trong cay CNSH w={J= Cac nudc cong nghiép
90 4 wy= Cac nudc dang phat trién

LE T T L2

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Tir 2004 dén 2005, dién tich tring ciy CNSH trén tdan ciu tang11%, tudng 9 tridu hécta hay 22 triéu mau
Nguon: Clive James 2005

S6 quoc gia trong cay chuyén gen da ting mot cdch ddng ké, tir 17 nudc trong
nam 2004 da tang 1én 21 nu6c vao nam 2005, bao gom 11 nudc dang phat trién
va 10 nude cong nghiép. Pang chu y 1a so véi nam 2004, nam 2005 da c6 4
nuéc méi tham gia trong cay chuyén gen, 3 trong s6 d6 12 cdc nudc thuoce Lién
minh Chau au, d6 1a B6 Pao Nha, Phap va Cong hoa Séc, nudc thi 4 1a Iran.
Xép theo thit tu dién tich trong tir 16n t6i bé 1a Hoa ky, Achentina, Braxin,

Canada, Trung quoc, Paraguay, An do, Nam Phi, Uruguay, Oxtralia,
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Meéxico, Rumani, Philippine, Tay Ban Nha, Colombia, Iran, Honduras, B6

bao Nha, Duc, Phap va Cong hoa Séc.

Bang 1: Dién tich trong cay chuyén gen tai mot s6 quoc gia nam 2005

TT | Quocgia | Dién tich trong Loai cay trong chuyén gen
trong (triéu héc-ta)

1 Hoa Ky 49,8 Dau tuong, ngo, bong, cai canola, bi, du du

2 Achentina 17,1 bau tuong, ngo, bong

3 Braxin 9.4 Dau tuong

4 Canada 5,8 Cai canola, ngo, dau tuong

5 Trung Quoc 3,3 Bong

6 Paraguay 1,8 Dau tuong

7 | Anbo 1,3 Bong

8 Nam Phi 0,5 Ngo, dau tuong, bong

9 Uruguay 0.3 Dau tuong, ngod

10 | Australia 0,3 Bong

11 | México 0,1 Bong, dau tuong

12 | Rumani 0,1 Dau tuong

13 | Philippin 0,1 Ngo6

14 | Tay Ban Nha 0,1 Ngb6

15 | Colombia <0,1 Bong

16 | Iran <0,1 Lua

17 | Honduras <0,1 Ngo

18 | B6 Dao Nha <0,1 Ngo

19 | bic <0,1 Ngo6

20 | Phap <0,1 Ngo

21 | Cong hoa Séc <0,1 Ngo

Nguon: Clive James, 2005

Hoa ky 12 quoc gia c6 dién tich cay trong chuyén gen 16n nhat thé gidi

(chi€ém 55% dién tich trong cay chuyén gen trén toan cau), trong dé khoang

20% la c4c san pham gen xé&p chong (stacked gene) c6 chita hai hoic ba gen,

v6i sdn phdm mang ba gen ldn ddu tién xuat hién trong cay ngoé & My trong

nam qua. C4c san phdm mang tir hai gen trd 1én hién da dugc trién khai & Hoa

ky, Canada, Oxtraylia, México, Nam Phi va da dugc cho phép trién khai tai
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Philippine, 1a xu huéng quan trong va dang ngay mot tang trong tuong lai, va
thich hop hon khi xac dinh dién tich trong theo dac tinh hon la dién tich cay
chuyén gen néi chung dugc dua vao trong. SO lugng dién tich trong theo dic
tinh & My trong nam 2005 1a 59,4 triéu héc-ta, tang 19% so véi so véi dién tich
trong cay chuyén gen 1a 49,8 triéu héc-ta ctia nam 2004. Néu xét trén toan cau
thi dién tich trong theo dac tinh nay la 100,1 triéu héc-ta, tang 10% so véi con
0 90 triéu héc-ta cua nam 2004.

Trong vong 10 nam qua tir nam 1996 t6i nam 2005, tinh trang khang thuoc
diét co lién tuc 1a tinh trang ndi bat, ti€p dén 1a tinh trang khang sau bénh, va cic gen
x€p chong mang ca hai dac tinh trén. Nam 2005, tinh trang khang thudc diét co da
duoc trién khai & cay dau tuong, ngo, cai dau va bong. Dién tich trong céc loai cay
trong mang tinh trang khang thudc diét co6 chi€ém 71% tuong duong véi 63,7 triéu
héc-ta trong tong s6 90 triéu héc-ta dién tich trong cay chuyén gen trén toan cdu,
trong d6 16,2 triéu héc-ta (chi€ém 18%) la trong cay trong Bt va 10,1 triéu héc-ta
(11%) 1a dién tich gieo trong cac loai cay chuyén gen mang ca hai dic tinh chiu dugc
thudc diét co va khang sau bénh. Céc cay trong mang ca hai dic tinh trén 1a nhém
tang trudng nhanh nhit trong nam vira qua véi miuc tang dién tich 1a 49% so vGi nam
2004, so v6i muc tang 9% cla cay trong mang dac tinh khdng thudc diét co va muic
tang 4% cla cay trong mang riéng dac tinh khang sau bénh [27].

Nam 2004, Iran 12 nu6c dau tién thuong mai hod gao chuyén gen c6 kha nang khang
sau bénh [28].

Trong téng s6 120 loai GMCs da duoc trong dé 1am thuc pham va thitc
an chan nuoi thi dau tuong chuyén gen c6 dién tich gieo trong 16n nhat véi
54,4 triéu héc-ta (chi€ém 60% dién tich trong cay chuyén gen trén toan cau),
ti€p dén la ngo (vai dién tich trong 1a 21,2 triéu héc-ta chi€ém 24%), bong (véi
dién tich 9,8 triéu héc-ta, chi€ém 11%) va cai dau canola (v6i 4,6 triéu héc-ta,
chi€m 5% dién tich trong cay chuyén gen trén toan cau) [27].

Theo s6 liéu thong ké ciia Hoi dong Nong nghiép (ROC) thi hang nam Pai Loan
nhap khoang 600 tin ngo, trong d6 96% la tr M§. Va khoang 30% ng6 thuong mai &

Dai Loan dugc ddnh gia 12 ngo bién déi gen [72].
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Véi thuc t€ thu dugc trong thap ky dau tién (tir nam 1996 t6i nam 2005) cay
trong chuyén gen dugc dua vao canh tic, c6 thé lac quan cho ring cay trong chuyén
gen s& tiép tuc tang trudng manh va c6 thé ting cao hon trong thap nién ti€p theo.

S6 luong cac nudc dua vao trong 4 loai cdy trong chuyén gen chinh du kién s&
ti€p tuc nhiéu hon, va dién tich trong cung véi s6 lugng ngudi trong loai cay
ndy ciing s€ ti€p tuc gia ting do thé hé cay trong chuyén gen dau tién dang
dugc st dung rong rai, va thé hé tha hai véi ca cac tinh trang dau ra va dau vao
dang tré nén sdn c6. Ngoai cac san phdm nong nghiép truyén thong ding 1am
luong thuc, thuc phdm, lam thitc 4n chian nuoi, hay dé€ 14y soi, cac san phdm
nong nghiép méi c6 thé dung lam thudc, lam thuc phdm chic niang, 1am héa
chat, va dic biét 1a tao ra cidc ngudn ning luong c6 thé tai ché dugc, dé thay
thé cho cdc loai nhién liéu héa thach, nhitng loai nhién liéu khong thé tdi ché
duoc, gy 6 nhiém moi truong va cac loai nhién liéu khi dot ngay cang tré nén
dat d6. Trong thoi gian t6i, tai cdc thi truong da duoc thiét 1ap & cdc nudc cong
nghiép, su phét trién clia cdc san phdm mang cic tinh trang téng hop, duoc do
bang dién tich cay trong chuyén gen tinh theo tinh trang, s& tiép tuc phét trién
clng vdi viéc dua ra gidi thiéu céc dic tinh tong hop ddu vao va dau ra méi dé
tao ra gia tri va dap ung duoc nhu ciu da dang clia ca nguoi san xuét va nguoi
tieu dung, nhitng ngudi dang tim ki€m cac loai thuc pham giau chat dinh
dudng va an toan hon, c6 gia ré hon. Cay trong chuyén gen véi viéc sir dung
cac phuong phap canh tac tot, s€ tiép tuc gilt vai tro quan trong nhu da dat
dugc trong muoi nam qua, va can phai ti€p tuc thuc hién vai tro then chot, dac
biét 12 & cdc nuSe dang phat trién, nhitng qudc gia trong cay trong chuyén gen
chu yéu trong thap nién tGi.

O Viét Nam ciing da c6 nhiéu cong trinh nghién cttu chuyén gen tao ra giong
méi c6 cac dac tinh vu viét hon so véi giong thong thuong. Mot trong nhitng thanh
tuu trong linh vuc chuyén gen nay 12 tao ra cay trong c6 kha niang khang bénh va con
trang. Vi du nhu: Nghién ctu ctia cdc nha khoa hoc thuoc Vién Di truyén Nong
nghiép dé chuyén gen CrylAc khang sau vao mot s6 giong cai bap (Brassica
oleracea var capitata) nho Agrobacterium. Chung Agrobacterium - GV 2260 mang

vecto nhi phan pART27 chira gen chon loc nptll (Neomycin Phosphat Transferasa)
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khang kanamycin va gen CrylAc ma hoa protein tinh thé khang sau.. Cic gen nay da
dugc bién nap thanh cong vao mot s6 giong cai bap dia phuong va 1an ddu tién ki
thuat lai ADN Southern Blotting da duoc stt dung dé phat hién chinh x4c gen ngoai
lai c6 trong cay bap cai chuyén gen [25]. Gen Bt phéi hop gitta CrylA(b)-CrylB
khang cao v6i sau duc than ciing di dugc chuyén nap vao giong lia Nang Huong
Cho Dao nho vi khuan [26].

Mot phuong phdp khic da dugc tng dung dé chuyén gen khing hygromycin, gen
GUS va gen khang bénh bac 14 Xa-21 vao lia d6 1a phuong phédp ban gen. St dung
kiéu bian gen Co-Bombardment 1a phuong phdp déng chuyén hai gen trén cdc
plasmid khac nhau, ADN cua cac plasmid dugc boc vao cac hat dan theo protocol
(Klein & CS,1988). Lay ADN cua 2 plasmid p35H chtra gen marker (hph) va 1
plasmid chita gen quan tam (gen GUS hoac Xa-21) tron véi ty 1& 1:8, nho vao 100 pl
gold suspenssion. V§i su ¢6 mat ctiia CaCl, va spermidin, ADN s& duogc boc chic vao
dan. Nhiing hat dan nay s& duoc dung dé ban thang vao mo lda. Két qua 1a cic gen
mong mudn da dugc chuyén vao 2 giong lia Japonica Tp309 va Indica VLIOI (két
quéa nay duoc khing dinh nhd phan ting PCR va phan ting hod mo véi hoat tinh ctia
GUS) [25]. Ciing véi phuong phap nay cidc nha khoa hoc thuoc Vién Sinh hoc Nhiét
déi TP.HCM va Vién Nghién cttu Lda Quoc t€ (IRRI) da sir dung thiét bi ban gen
trén t€ bao huyén phu giong lia Viét Nam Tai Nguyén va da thu nhan dugc mot s
dong cay chuyén gen mang gen CrylA(b)-CrylA(c) khing sau duc than [26].

Phuong phdp chuyén gen truc tiép vao t€ bao trin ciing da dugc thuc hién
thanh cong & cay sup lo ( B.Olebacea L.Var.Botrytis). K§ thuat chuyén gen
vao t€ bao tran vdi viéc st dung ADN plasmid mang cac gen quan tam da dugc
cai tién boi nhiéu tdc gia. Véi viéc s dung PEG (Polyethylen Glycol) nhu mot
yéu t6 hap thu ADN, cdc nha khoa hoc thudc Vién Di truyén Nong nghiép Viét
Nam va Dric da chuyén gen truc ti€p vao t€ bao tran clia cay siip lo; d6 1a cdc
gen TuMV -cP ma hoa cho protein vo cua virus kham ct cai, gen hpt ma hoa
cho enzym hygromycin phosphotransferase, gen gfp ma hoa cho protein phéat
huynh quang mau luc. Két qua 1a véi su hd trg cia PEG, ca 3 gen trén déu
duogc chuyén dong thoi vao protoplast [24].

Mot hudng khac cta cac nha khoa hoc Viét Nam la tao ra cay trong c¢6 kha nang

khang thuoc trir co. Thanh tyu nay da duoc ting dung thanh cong & cay thuoc 14. Cac
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nha khoa hoc thudc Vién sinh hoc nhiét déi (Trung tam KHTN & CN Qudc gia) va
truong DH Nong 1am TP.HCM da st dung phuong phdp chuyén gen thong qua vi
khuidn Agrobacterium tumefaciens chita plasmid ITB mang gen bar (gen khéing
thudc trir co basta), gen CrylA(c), gen GUS dé chuyén nap vao trong cay thudc 14.
Qua két quéa phan tich PCR, budc dau da khang dinh gen bar (va ca 2 gen trén) da
duoc chuyén vao nhiém sic thé cha cay. Va qua nghién ctu cho thdy da c6 su di
truyén va su phan ly theo quy luat Mendel (véi ty 1€ 3:1) cta gen bar 6 thé€ hé T, ctia
cay thudc 14 chuyén gen va gen nay & dang troi [26].

Gen bar (ma hod cho enzym Phosphinothricin Acetyl Transferase) ciing da duoc
bién nap vao cay cai dau nho chung Agrobacterium AGLI (c6 chita plasmid pDM805
mang gen GUS va gen bar). Va két qua budc dau da thu nhan dugc 20 cay cai dau
mang gen GUS va gen bar tai Vién Di truyén Nong nghiép [3].

Viét Nam ciing da tao ra dugc giong lda téng hop duoc Vitamin A (golden rice) va
khang sau nho tng dung ky thuat di truyén (Tran T. Cic Hoa & CS, 2003, 2005).
Tuy da c6 mot s6 cong trinh nghién ctiu chuyén gen & thuc vat, nhung tit ca chiing
van chi dugc thlr nghiém & quy mo phong thi nghiém va chua duoc thir nghiém trong
san xuat. Trong tuong lai khong xa, hy vong ring cdc cay trong chuyén gen cuia Viét
Nam s€& duogc cong nhan va dugc dua vao thuong mai hod, san xuit rong rai.

Nhu vay la trong mot khoang thoi gian rat ngidn GMCss da phét trién véi toc
do rat nhanh, né da va dang trd thanh san pham hang ho4 duoc thuong mai hod khip
toan ciu. Nguoi ta udc tinh ring san phdm GMC ctia M§ ¢6 mit trong hon 2 van céc
loai mat hang thuc phdm. Thi trudng toan ciu vé ciy trong bién ddi gen va san pham
dan xudt cta nd bat ddu ting trudng nhanh chéng tir nim 1995. Doanh thu vé linh
vuc nay ciling ngay mot tang: nam 1995 1a 75 triéu USD, nam 1996 1a 235 triéu USD,
nam 1997 1a 670 triéu USD, nam 1998 1a 1,6 ty USD, nam 1999 khoang 2,1 — 2,3 ty
USD. Trong vong 5 nam ma doanh thu tang lén dén gin 30 l1an . Nam 2004 1a 6,5 ti
do-la, va néu tinh gop tat ca lgi ich kinh t&€ tir nam 1996 cho t6i nam 2004 thi s6 tién
nay 12 27 ti do-la (trong d6 c4c nuéc dang phat trién thu dugc 15 ty va céc nuée cong
nghiép thu duoc 12 ti). Du todn kim ngach vé Iinh vuc nay vao nam 2010 1a khoang
25 ty USD [27]. Trong nhitng thap ky t6i nang sudt cdy trong s€ tang 10 — 25% nho
céc cay chuyén gen, diéu do s& dam bdo cho viéc xo04 déi & cdc nuée ngheo ciing nhu

dam bao vé luong thuc thuc phdm cho toan cAu.
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1.2.2. Thuc trang nghién citu dong vat bién doi gen

Khi biét rang gen quyét dinh tinh trang cta sinh vat 1a mot doan ADN.
Vi vay néu l1ay gen bén ngoai réi diing phuong phap nhan tao chuyén dich né
vao trung da thu tinh cua mot loai dong vat nao d6 thi gen nay nho su phan
chia cua tring da thu tinh va su phét duc ctia phoi ma phan bo khap ca t€ bao
[14]. Hay bang k¥ thuat vi tiém, ngudi ta dua gen la, gen méi vao nhan cta
tinh trung trong hop ti. Nuoi cdy hgp tu trong ong nghiém cho dén giai doan
phoi dau hodc phoi bao, rdi cay chuyén vao tlr cung con vat nhan, dugc gay
chua gia. Loai dong vat c6 mang gen ngoai lai nay dugc goi 1a dong vat
chuyén gen .

V6i k¥ thuat tién ti€n ctia cong nghé sinh hoc hién dai trén doi tuong vat
nuoi, cu thé 1a cong nghé gen vat nuoi, ngudi ta da tao dugc cdc vat nuoi, gia
sic ¢6 toc do 16n nhanh, hiéu suét st dung thic dn cao, nang cao pham chét,
chat lugng, tang san lugng sita...; tao ra cac giong gia sic, vat nudi c6 kha
niang khdng bénh cao. Nhiéu thi nghiém vé dong vat chuyén gen da duoc tién
hanh, mot s6 dong vat dugc chuyén gen dé dung chita bénh (trong y hoc), mot
s0 khac duogc dung trong muc dich chan nuo6i nhu bo, 1gn, ctru, dé, tho, ga,
cé...Nam 1985, mot s6 nha khoa hoc Trung Quéc da chuyén gen kich thich
sinh truéng ciia ngudi vao tring thu tinh cua ca vang va ca chach. Két qua la
¢6 10% ca chach c6 t6¢c do 16n nhanh, gip 3 — 4 1an so véi ca chach thuong
[42]. Trong vong 10 nam qua, bang k¥ thuat vi tiém dé dua gen la vao t€ bao
tritng, hang loat c4 chuyén gen di dugc tao ra nhu c4 héi cau vong, c4 chép, cd
trach, cd tré...Va da cé6 trén 10 loai bao gobm bo, heo, dé, clru, thd, ga, cd...da
duoc nghién ctiu chuyén gen theo huéng tao ra dugc nhitng giéng gia sic va
vat nudi c6 stic dé khang bénh tat, c6 kha nang cai thién dang ké vé chat luong
cua thit, sita va trung. Nguoi ta hy vong trong thoi gian khong xa sé tao duoc
loai thit lon ¢6 ty 1€ nac rat cao, giong nhu thit bo, sita bo c6 ty 1é€ dam cao,
triing ga c6 long do to, mau dé dam hon, ty 1é lecithine cao va vo cung [5].

V6i k¥ thuat ciy ghép gen, cay ghép hop tir, nuoi cdy t€ bao, viéc chon

loc nhan giong gia stc da dat dugc budce ti€n c6 y nghia rat quan trong. Tir mot

30



con bo gidng to6t duoc chon loc cho thu tinh nhan tao v6i mot giong tot khac s€
tao dugc hop tir lai mang dic tinh chon loc cin thiét, ¢6 thé dé dang 14y dugc
hop tlr nay ra va van chuyén tir nuéc nay sang nudc khac dé cay vao tir cung
clia cac con bo dia phuong bt ching mang thai dé dé ra nhiing bé con c6
nhiing dac tinh uu viét duoc chon loc. Nguoi ta cling da thanh cong khi 14y bo
nhan tir tring da thu tinh cia mot con bo binh thuong roi cdy thay thé vao do
nhan t&€ bao cua con bo ¢6 nhitng dac tinh tot duogc chon loc, tao ra dugc tring
thu tinh ¢6 nhan méi. Sau d6 dua tring nay trd lai vao tlr cung cia con bo binh
thuong dé cho n6é mang thai va dé ra bé con c6 dugc nhitng dic tinh nhu cac
chuyén gia tao giéng mong muon [5].

O Viét nam ciling da c6 cong trinh nghién cttu vé tao cd chuyén gen
hormone sinh truéng nguoi & 2 loai ca vang va ca chach nho vi tiém. Két qua
thu duoc cho thdy: cdc phoi tran dugc tao bang sir dung enzym trypsin cho ty
1€ nd cao (80%), ty 1€ c4 con song sau 3 ngay tudi dat t6i 94%, triing c4 vi tiém
hormone sinh truong dat ty 1& nd tir 12 - 16% va trong luong ca sau 45 ngay
tudi 16n gép 1,5 — 2,5 14n so vdi ca khong chuyén gen [1].

Viéc chuyén gen sting keratin vao dong vat nhu dé, thd ...ciing da 1am cho phim
chat long cua ching dugc cai thién [14].

Hién nay c6 trién vong nhiéu hon c4 1a cong trinh vi tiém gen Mx vao lon, tao
duoc giong lon mién dich véi bénh cim. Nguoi ta cing da thanh cong khi vi tiém
gen IgA vao lon , ciru tao ra cdc giong vat nuoi mién dich duoc véi nhiéu bénh. Hay
da thanh cong khi vi tiém insulin bo vao lon, ctru, dé, ga tao dugc giong gia sic cho
thit khong dinh m&. Mot huéng méi, day trién vong 12 vi tiém mot s6 gen clia vi sinh
vat vao co thé vat nuoi nhu dua gen ma hod enzym xuc tdc tong hop acid amin
Xystein dé tao giong clru méi cho niang suat long cao gap nhiéu lan. Hién nay dua
gen tong hop treonin va lyzin ¢ ngudn gdoc vi sinh vat vao dé lam tang hiéu qua sir
dung thitc an cua vat nuoi [18].

1.2.3. Thuc trang nghién citu vi sinh vat bién déi gen

K§ thuat di truyén di md ra nhitng trién vong, vién canh mdi vé 1y thuyét thi

khong ¢6 gi6i han: con ngudi ¢ thé thiét k€ va tao ra nhitng vi sinh vat, nhiing t€ bao

ma trudc day chua hé c¢é. Nhitng vi sinh vat nhan tao ndy cé thé tdng hop ra & quy
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mo cong nghiép nhitng san phadm c6 gia tri phuc vu déc luc cho viéc bao vé sitc khoe
va nang cao chat luong séng cua con nguoi.

Sén pham thanh cong ddu tién cta con ngudi khi sit dung ky thuét di truyén
tdc dong vao vi sinh vat dé san xudt san pham sinh hoc thong qua chuyén gen vao vi
khuan E.coli 1a Insulin vd Hormon sinh trudng (1982 va 1987). Nam 1998 ¢6 khoang
du6i 1% dugc pham c6 chita protein dugc téng hop tdi t6 hop dat gia tri t6i 12 ty
USD. Vi sinh vat duoc coi nhu 1a mot nha may sinh hoc, ching dugc st dung ¢6 hiéu
qua trong nghién citu tai t6 hgp ADN, thiét k& gen, nhan dong va biéu hién protein
can quan tam....Bén canh nhitng uu diém cta vi sinh vat cho nghién citu co ban, né
con déng vai trdo hét stic quan trong trong nganh cong nghiép thuc pham, san xuat
nudc giai khat, sin xuat bia, ché bién banh keo, thuc phdm ché bién...Trong Iinh vuc
ché bién thuc phdm, vai trd ctia vi sinh vat chuyén gen gép phan déng ké va chinh né
da tao nén buéc chuyén dich cong nghé trong mot s6 nganh chli luc nhu: Enzyme
Amylase bén nhiét dugc tong hop nén bdi chung vi khuan Bacillus Licheniformis
mang gen ma hod enzyme c6 ngudn goc tir Bacillus Stearothermophylus dugc st
dung rong rai trong cong nghiép san xudt rugu, bia, nudc giai khat dé thuy phan tinh
bot. Ngoai ra, ngudi ta ciing da chuyén gen ma hod Enzyme Acetolactate
Decarboxylase tt vi khuan Bacillus Brevis vao B.subtilis dé sit dung cho san xuat
bia, nhim giam thoi gian 1én men phu va qu4 trinh tong hop diacetyl. ..

Diéu quan tam nita v€ vai tro hitu ich ctia vi sinh vat hién nay 1a lam
sach su 0 nhiém clia moi trudng, vi du dién hinh 1a ché phdm EM. Ngoai ra vi
sinh vat dong vai dac biét hitu ich khac nhu san xuat phan bon vi sinh, phan
giai nguén nudc 06 nhiém, phan giai nguén nudc nhiém dau... Vi sinh vat 1a
doi tuong dé bién d6i gen do tinh chat dic thu cta ching vé cau tao phan ttr,
chu ky vong doi ngan, kha nang thich tng rong...Do vay, viéc luu trit nguén
sinh vat bién d6i gen 1a can thiét khong chi phuc vu cho nghién citu, khai thac
st dung ma con quan 1y tiém 4n rai ro do vi sinh vat bién doi gen gay ra.

0 Viét Nam, viéc tao ra cdc vi sinh vat chuyén gen néi chung va cic loai
cay trong chuyén gen trong nong nghiép néi riéng da va dang mang lai nhiéu
loi ich co ban va lau dai trong nhiéu linh vuc khac nhau: Nong nghiép, cong

nghiép ché bién thuc pham, cong nghiép duoc, cong nghiép y t€, moi trudng,
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kinh t&, thuong mai... cua th€ giGi nhu 6ng Michael Kenward, tac gia cua bai
béo véi tieu dé “Cong nghé sinh hoc hudng t6i thai dai 16n” (Biotech heads for
the Big time) da ddnh gid rang, néu th€ ky XX duoc ddnh diu bang cuodc cach
mang dién tir, thi th€ ky XXI dugc dac trung bdi cudc cach mang cong nghé
sinh hoc [21]. V6i tAm nhin xa hon nita, Viét Nam chidng ta phai c6 su lua
chon giita co hoi phat trién nén kinh t€ trong xu thé hoi nhap va toan cau hod
dé c6 nhitng quyét sach ding dan, nham dau tu, phét trién va thira hudng
nhiing thanh qua ctia cong nghé sinh hoc néi chung va cua vi sinh vat chuyén
gen noi riéng, do chinh ban tay va tri tué cua nguoi Viét Nam ching ta tao ra.
1.3. VAN PE AN TOAN VA RUI RO CUA SINH VAT BIEN POI GEN

Mot van dé tranh cii 16n vé nhitng rli ro vé moi trudng nhu 1a su phét trién
tinh khang, nhitng tic dong xau Ién nhitng con trung cé loi va su lai phan chéo véi
céc loai hoang da cua cdc cay trong canh tic. Ciing ton tai mot maéi lo ngai vé cay
trong khéang thudc trir ¢o lai trd thanh c6 dai khé diét doi vé6i cac cay trong khéc.
Nhitng bang ching hién c6 vé linh vuc nay vén tiép tuc dugc dam bao mot cach chac
chin va tron ven va chi dao mot cdch can than va chit ché trudc khi cdc cay trong
chuyén gen dugc trién khai trén dién rong. Tuy nhién, gén lién vé6i phan tich loi hai
trong tiing trudng hop, ching ta tin ring ¢ co s dit liéu tin cdy dé ma hd trg su trién
khai trén dién rong.

Tuy nhién, c6 mot vai van dé dang lo ngai trong cong chiing vé van dé an toan
sinh hoc va tdc dong moi trudng cuia céc cay trong chuyén gen. Ciing c6 su doi hoi
ap dung chat ché nhitng di€u luat vé an toan sinh hoc khi ma dé cap dén van dé phat
trién va trién khai cay trong chuyén gen. Nhu ciu va quy mo vé su chitng thuc an
toan c6 thé dugc dua trén su so sdnh cdc luong thuc mdi va nguén luong thuc tuong
tu. Trong m&i tuong quan véi moi trudng can phai nhin nhan va danh gia moéi tuong
tdc gifta cdc doi tugng chuyén gen v6i moi trudng. Nhiing diéu luat vé an toan sinh
hoc can tap trung vao su an toan, chat luong, va hiéu qua. Nhitng diéu luat vé an toan
sinh hoc dodi hoi c6 nhitng thong tin vé cdc mat sau day: (i) Su td chic va con ngudi
lién quan; (ii) Nhiing loai cho va nhan ADN; (iii) nhiing di€u kién vé€ su phéng thich
va moi trudong dich; (iv) su tuong tc giita cc cdy trong chuyén gen va moi trudng

va; (v) diéu khién qua trinh xir 1y chat thai va kiém soét chiing.
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Su quan ly, giai thich va st dung thong tin s& 1a mot thanh t6 quan trong vé
danh gia céc rai ro va xac dinh hiéu qua va mdc su tin cay ctia cong nghé. Trong khi
quan tam dén vin dé trién khai clia céc cay trong chuyén gen, ta cin phai quan tAm
dén : (i) — su phéng thich clia c4c cay trong chuyén gen khong lam xudt hién céc loai
sau bo mdi, (ii) néu k§ thuat chuyén gen chita dung nhitng rui ro 16n hon su chon loc
truyén thong, vi du nhu trudng hop chuyén gen vao cac loai ho hang hoang da s& din
dén su md rong két ciu céc loai va két qua la tang su kim ham vé da dang trong cac
khu vuc lan can va (iii) viéc dua vao moi trudng cdc cay trong chuyén gen s& lam
tang dién tich dit nong nghiép & nhitng noi ma nong nghiép khong thé duoc dua vao
thuc tién sém hon, vi nhu dem lai nhitng hé sinh théi tu nhién c6 gia tri trong nong
nghiép.

R1i ro 16n nhét cha céc cay trong chuyén gen dang duoc phéng thich vao moi
trudong 1a tiém nang lan rong cta nd trén nhitng dia ban duoc trong cay sé trd thanh
c6 dai. Mic du di c6 nhitng thao luan nhd vé céc cay trong dang trd thanh c6 dai nhu
12 hé qua cuia chon giéng cay trong, ¢ thé c6 mot s6 ngoai 1é vi du nhu cai dau &
Chau Au. Diéu nay ciing c6 thé khong phai do su canh tranh ciia céc cay trong canh
tdc mGi ma da dugc chon giéng cho nang suit cao trong di€u kién co so tot. Tuy
nhién cai ddu lai mang nhiing dic tinh lién quan dén co dai ma nhiéu hat nhé duoc
phat tan va c6 uvu thé€ canh tranh rat cao.

Mot trong nhitng nguy hiém ctia cay trong chuyén gen 1a su truyén cdc gen
vao cdc ho hang hoang dai duéi 4p luc ctia chon loc tu nhién (kiém sodt sinh hoc).
Nhitng sau bo dich khong déng bat ky vai trd ndo trong diéu hoad quan thé vat chi
hoang da, chuyén gen khong chéic chéin tao ra bat ky mdoi nguy hiém nao. Hon thé
nifa su tang tinh khing trong cic ho hang hoang dai ciing c6 thé hoat dong nhur mot
thanh phan cla su kiém sodt sau hai néu nhitng hoat dong nay Ia ctia vat chu thay thé
doi véi sau bo hai dich.

Nhiing lo ngai vé vdn dé an toan cta luong thuc chuyén gen ciing da tang lén.
Hau hét cac doc t6 Bt dac hiéu do6i v6i sau hai khi ching duoc kich hoat trong moi
trudong kiém trong dudng ruodt ctia sau bo. Nhitng protein Bt bi phan huy nhanh chéng
nho dich da day cua dong vat c6 xuong song. Khong ¢é nhitng su thay déi cha yéu
nao dugc quan sét thay trong thanh phan clia ca chua va khoai tay chuyén gen. Ca
chua chuyén gen Bt khong ham chita nhitng rli ro phu d6i véi sic khoé con ngudi va

dong vat. Tuy nhién, so lugng céac khia canh can hé dén danh gia tinh an toan cta ca
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chua chuyén gen Bt doi hoi nhitng nghién ctu sau rong hon. Khong c6 nhitng khac
nhau trong siic séng va trong luong co thé clia ga dugc nuodi nhot hay 1a nhitng ché
do an duoc dinh sidn véi ngd chuyén gen Bt khi so sdnh vdi nhitng con doi ching.
Ham lugng Gossypol, axit béo vong cycloprpenoid, va aflatoxin trong cdc hat cua
céc cay chuyén gen tuong tu hodc thdp hon trong céc ciy b6 me va céc giéng thuong
pham. Hat ctia cdc dong bong chuyén gen Bt ciing tuong tGng vé thanh phan dinh
dudng v6i cédc hat clia cdc cay b6 me va giong bong thuong pham. Protein CryIA(b)
12 mot thanh phan cta cdc cay ngo chuyén gen sau thu hoach mat dan trén bé miit
hoic duogc trong cay trong dat hodc trong gia stc U xilo dugc chudn bi tir cdc cay
trong chuyén gen van chua duogc xéc dinh.

Mot vai hop chat dugc tao ra bdi cay trong hoat dong nhu 1a co ché phong thu
tu nhién chong lai cdc dong vat an co. Nhiing hop chat nay bao gom céc co chat bac
hai (nhu la terpnoids, flavonoids, alkaloid, vv...), a- amylase va chat tc ch€ trypsin,
lectin va nhitng protein ¢6 lién quan dén phan tng bénh. Mot vai trong s6 nay c6
tiém nang stt dung dé trién khai cdc cay trong chuyén gen dé cung cip nhing tinh
khang déi v6i sau bénh hai. Tuy nhién, mot s6 hop chat thit cip cua cay trong c6 thé
doc v6i dong vat c6 vii trong d6 c6 con ngudi. Diéu nay c6 thé din dén su tir bo giita
céc loai thudc trir sdu dugc tao ra bdi cdc cay trong chuyén gen hay nhiing giong
duoc tao ra bdi cdc chuong trinh chon giéng truyén théng, véi thude trir sau téng
hop. Hon th€ nita, c¢6 thé dua dugc nhitng protein méi vao nhiing cay trong luong
thuc khong chi tlr cay trong ma con tir vi khudn, vi rit, ndm; su gay di ting cua ching
van chua dugc biét vi nhu cdc gen cho methionine mang nhi€u protein tir cic qua
hach Brazil da dugc dua vao dau tuong vGi muc dich tang ham luong protein cta dau
twong. Tuy nhién, dau tuong chuyén gen mang gen nay da phat hién c6 nhiing
protein gay di ting da biét, va vi vay viéc phét trién chiing ¢ thé bi ngung lai. Néu
nguon protein di Gng da biét ¢6 lién quan dén nhiing gen duoc dua vao tir nhiing
nguon chua duge con ngudi st dung 1am thiic an thi sau d6 nhiing gen nay khong
nén dugc sir dung trong bién nap di truyén vao cay trong luong thuc.

Su thuong mai ho4 6 at cdc cay trong bién déi gen da va dang dién ra & My va
mot s6 nuéc khac déu do céc cong ty Cong nghé Sinh hoc xuyén quoc gia (chi yéu
thuoc cac tap doan tu ban M¥) khong ché. Su banh truéng thai qua nay da lam day
1én 1an séng bai My & cac nude khéac, nhat 12 & Chau Au. Ngoai ra, su phan doi sinh

vat bién d6i gen con bét ngudn tir mot yéu t6 co ban khac. D6 1a mai lo ngai vé cdc

35



anh hudng bat 1oi ¢6 thé c6 & cac sinh vat bién déi gen doi vdi sic khoe con ngudi va
moi truong sinh thai.

Vi vay yéu cdu dat ra khi thuong mai hod GMC va san pham cta n6 1a: chiing
ta can phai xét van dé vé muc do an toan cla cdc san pham nay 1én hang ddu. Néi lo
sg vé do an toan cua thuc pham dang ngay mot 16n, dic biét 1a khi Anh va céc nuéc
Chau Au khéc phat hién ra hod chét rira phim dién ndo d6 dang x6p & trau bod va chat
0 nhiém Dioxin & cdc san phdm gia cAm tai Bi, dd 1am cho nguoi tiéu ding gidm
long tin déi v6i nganh cong nghé thuc pham [77, 101].

Vay liéu nhitng nghién cttu dé d4anh gia GMOs vé do an toan trong thdi gian st
dung ¢6 chinh xéc hay khong? Dic biét 1a moi quan tam vé dac tinh gay di
tng va kha nang tac dong dén su khang khang sinh cua GMOs [79].

Dé cai thién tinh trang nay thi c4dc nha san xut phai xem xét mot cdch
nghiém tdc vé tinh an toan ctia san pham. Vi th€ bit ky mot san pham chuyén gen
nao trudc khi dugc dua ra thi truong phai dugc thlr nghiém toan dién, dugc cdc nha
khoa hoc va cdc giam dinh vién ddnh gid doc 1ap xem c6 an toan hay khong vé mit
dinh dudng, doc tinh, kha nang gay di tng va céc khia canh khoa hoc thuc pham
khac. Nhitng ddnh gid vé an toan thuc phdm nay dua trén nhitng quy dinh clia ting
nudc. Chiing bao gom: mot huéng dan sir dung san pham, mot thong tin chi tiét vé
muc dich st dung san phim, cdc thong tin vé phan tr, hoa sinh, doc tinh, dinh
dudng, va kha ning gay di tng.... “ Mifc do an toan cta thuc phdm chuyén gen it
nhat ciing twong duong véi thuc pham khdc béi vi qué trinh ddnh gid an toan d6i véi
thuc pham chuyén gen ky ludng hon nhiéu so véi cdc thuc pham khdc. Qud trinh
ddnh gi4 an toan thuc phdm didm bao ring thuc phdm chuyén gen mang lai tat ca céc
loi ich nhu thuc phdm thong thudong va khong c6 thém mot tac hai nao™(T6 chiic
luong thuc thuc phdm Uc-New Zealand, 2000).

1.4. CAC PHUONG PHAP XAC PINH GMOs

Vian dé an toan thuc phdm luon duoc nguoi tiéu diing quan tam hang dau, véi
bat ky san phdm thuc phdm nao ho ciing lu6n thic mic riang liéu san phdm d6 c6 an
toan hay khong ? Nguoi tiéu dung luon muén duoc biét 16 ddy da thong tin vé san
phidm ma ho dang tiéu thu va véi ca sdn pham GMOs ciing khong nim ngoai yéu cau
d6. Vi vay viéc nhan bi€t GMOs Ia rit can thi€t d6i v6i nhiéu ting dung nhu dé dénh

gid mic do sach clia hat giong hay doi vé6i viéc bat budc dan nhin thuc phdm & mot
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s6 quoc gia. Nhiéu ky thuat da dugc tién hanh thir nghiém va moi ky thuat cé nhiing
uu nhuge diém kh4c nhau nhung chiing da ddp tGng duoc céc nhu ciu cin thiét nhu:
ddn nhan thuc phdm va ddnh gid mitc do sach cua hat giong,...

C6 nhiéu quy trinh dé€ kiém tra GMOs, ké ca cac thir nghiém sinh hoc dua
trén ki€u hinh, ciing nhu dua trén co s ADN va protein.

1.4.1. Phuong phap xac dinh dua trén co s6 ADN

Phuong phdp x4c dinh dua trén co s6 ADN dua theo nguyén tic bd sung cla
hai mach ADN xoan kép ma & do chiing lai theo mot phuong thitc dic hiéu vé trinh
tu. ADN cua GMOs c6 chita mdt vai thanh t6 ma né lam anh huéng dén hoat dong
ctia ADN. Ciac thanh t6 nay la trinh tu promoter, gen cau trdc va trinh tu ‘stop’ doi
vGi gen. Mac du ¢6 mot vai k¥ thuat khac nhung chi ¢6 ky thuat Southern blot va
PCR 1a duoc stt dung phd bién [29, 116]. Hién nay, k§ thuat Microarray ciing da
duoc phat trién [63].
1.4.1.1. Ky thudt PCR dinh tinh

PCR khai thac tinh dic hiéu ADN polymerase dé khuéch dai chon loc céc
doan ADN dac hiéu & tan s6 thap trong hon hop phiic hop céc trinh tw ADN khéc
[29]. Trong xét nghiém PCR tiéu chudn, hai cap méi da dugc sit dung. Cc cap moi
nay duoc thiét k& dé bat cap trén céc chudi doi nguoc cta trinh tu dich, va khuéch
dai trinh tu gitta cic moéi thanh hang triéu 1an qua mot loat chu ky 1ap lai. Viéc phan
tdch ADN da khuéch dai theo kich thudc c6 thé phu thudc vao dién di gel agarose,
mic db cdc k§ thuat phan tdch khac chang han nhu sic ky 16ng cao ap (HPLC) va
dién di mao quan (CE) ciling da dugc tng dung [29, 47].

Hién nay, ngudi ta thdy hdu hét GMOs déu c¢6 chita 1 trong 3 yéu t6 di truyén
sau: promoter CaMV 35S cta vi rit kham sdp lo, terminator NOS va gen chi thi
khang khang sinh (nptll). Cac yéu t6 nay cling xudt hién 1 cach tu nhién trong cay
trong va vi sinh vat dat, va vi vay ching c6 thé dugc phat hién nho ky thuat PCR véi
cac két qua duong tinh sai. Néu phan tich PCR cho két qua duong tinh thi cac ky
thuat PCR dic hiéu san phdm d6i véi loai thuc phadm GM khédc nhau c6 thé duoc tién
hanh. C4c k¥ thuat nay khai thac bo mé6i ma né noi dudng ranh gidi cta hai yéu t6 di
truyén gan ké nhau (vi du nhu cdc doan promoter, cdc gen dich, cdc doan
terminator), hodc cdc cap moi nay dic hiéu doi véi viéc phat hién trinh tu gen dich
da bién ddi. Giéi han nhan biét nim trong ving tir 10 — 20 ng ADN dich va 0,0001%
- 1% GMOs [146].
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Cac phuong phap khac c6 thé dugc sit dung d€ nhan biét cdc két qua PCR. Phuong
phdp dau tién 1a sy phan tdch dic hiéu clia san pham khuéch dai nho cit enzym gi6i
han [86]. Phuong phép thit hai 1a lai v6i mau do dac hiéu d6i véi trinh tu dich [66].
Phuong phdp thit ba 13 gidi trinh tu truc ti€p san phdm PCR [116]. Phuong phdp thi
tu 1a PCR x&p 10ng vao nhau (nested PCR), ma trong d6 hai bo moi li€t két mot cach
dac hiéu véi trinh tu dich da khuéch dai.

Gan day, hang GeneScan Europe da dua ra bo kit kiém tra dé nhan bié€t GMOs
trong c4c san phdm thuc pham, st dung multiplex PCR dé nhan biét dac hiéu déi véi
trinh tw ADN tir cay trong va cdc tinh trang GM [54]. D4u tién la phai tach chiét va
tinh sach ADN. Sau d6 1a khuéch dai trinh tw ADN dac hiéu tir ca cdy trong va cac
tinh trang GM nho 2 phéan ting multiplex PCR riéng biét, cdc san pham ctia ca 2 phan
ting dugc tron v6i nhau, va chudi ADN kép duoc tdch thanh mach don nho cat boi
enzym exonuclease. Sau khi tron v6i dém lai, mau dugc trai vao khoanh mong. Cac
trinh tu da khuéch dai sé lai v6i cac mau do cADN bao quanh khoanh moéng, sau dé
dugc nhuém véi thudec nhudom huynh quang Cy5 va duge phan tich nho dau doc
Biochip (vi du Biodetect 654™). Gi6i han nhan biét doi véi Kit Chip GMO nam
trong viing 250 ban sao ctia mdi trinh tu ADN dich trong PCR.
1.4.1.2. PCR diém cudi dinh luong (Quantitative End-point PCR)

Vian dé chinh cta phan tich GMOs trong thuc phdm 12 dinh lugng, béi vi gidi
han t6i thiéu cia GMOs trong thuc phdm 1a co s& dé ddn nhan hang hod & nhiéu
quoc gia, dién hinh 1a Lién minh Chau Au [34, 67], Nhat Ban, Han Qudéc va Dai
Loan [42]. Vi vay, cac phuong phap PCR dinh lugng rat can thiét. PCR dugc goi la
dinh lugng néu ADN chuin noi sinh dugc dong khuéch dai v6i ADN dich [93].
Trong cac hé thong nhu phuong phap PCR canh tranh dinh lugng (QC-PCR), su xuat
hién ctia cac chat tc ché PCR sé duoc thong bao ngay lap tic vi su khuéch dai cta ca
ADN chuin va ADN dich s& bi anh hudng déng thoi [123].

QC-PCR gém 4 buéc: (1) Dong khuéch dai ADN chudn va ADN dich trong 6ng
phén ting PCR; (2) Phan tich céc san phdm nhd phuong phdp thich hop, ching han
nhu dién di gel agarose va nhudém gel bang ethidium bromide; (3) Phan tich do day

cua gel; (4) Udc luong mot cdch tuong doi s6 luong ADN tiéu chuén va ADN dich

nhd phan tich héi quy. O diém can bing, néng do khoi dong clia ADN dich va ADN

38



chuén noi sinh 12 tuong duong nhau. Trong QC-PCR, su cach tranh giita viéc khuéch
dai ADN chudn noi sinh va ADN dich d4n t6i lam mat do nhay cta su nhan biét.

PCR-ELISA sir dung chién lugc ctia nhém thit 2 va ¢6 thé dugc dinh lugng
khi PCR da bi dung trudc khi c6 su giam tin hiéu trong hiéu suat khuéch dai tim
thdy. ELISA da duoc st dung dé dinh lugng mot cach twong d6i s6 lugng thip cdc
san pham PCR [53, 81]. Mic du thuc t€, viéc dinh luong tuong doi st dung PCR-
ELISA da duoc tng dung & cac linh vuc khac nhau [127] va bo kit nhan bi€t GMOs
stt dung PCR-ELISA da duogc thuong mai hoa (D-Genos, Angers, Phap), ky thuat nay
khong duge tung dung rong rai doi v6i muc dich dinh lugng GMOs chinh xac.

1.4.1.3. PCR dinh lugng xtr ly so liéu thong qua mdy tinh (Quantitative Real-
time PCR)

Dé khic phuc mot s6 nhuge di€ém cua PCR diém cu6i dinh lugng truyén
thong, Real-time Q-PCR da dugc gidi thiéu. Theo 1y thuyét, su san sinh cac san
pham PCR nén dat t6i hAm s6 mii. Tuy nhién, trong thuc t&€ n6 dat t6i trang thdi binh
6n & khoang 30-40 chu ky, bdi vi thanh phin phan ting tré nén gi6i han [47]. Véi
PCR dinh tinh, céc san pham cua phan tng dugc do tai diém don trong di liéu phan
ting. D6 thi néng do clia cdc san phdm xuat hién tai diém nay nhu 12 ham s6 cla
luong ADN ban ddu c6 mat 6 moéi phan tng d6 cho thdy rang ty 1& giita nong do
ADN (viing dong luc) va cic san pham PCR tim thdy vuot qua viing nong do6 ADN
giGi han, dan t6i lam mat do chinh xdc trong dinh luong. Tuy nhién, theo kinh
nghiém cho thdy rang néng do ADN trong phan tng Real-time PCR ty 1¢ véi s6 chu
ky PCR trong suét giai doan luy thira ctia phan ting PCR [102]. Vi vay, néu s6 chu
ky dat t6i diém giong nhau trong dudng cong sinh trudng theo s6 mil da duoc biét,
do chinh x4c vé ham lugng ADN ban diu clia né (sau d6 12 GMOs) c6 thé dugc xac
dinh. Real-time PCR ciing nhan biét duoc s6 ban sao ADN thap [30]. Mot s6 may
Real-time PCR tu dong hod thu tuc phan tich va cho phép ting chu ky timg chu ky
kiém tra c4u triic van dong cta phan ting, cho phép tinh todn néng do cua trinh tu
dich. Mot vai dang da duoc sit dung dé danh gi4 so luong san pham PCR nhu: (1) ds-
ADN lién két thuoc nhuém SYBR Green I; (2) Céc mdy do lai hodc mdy do truyén
nang luong cong hudng huynh quang (FRET); (3) Cac may do thuy phan (ky thuat
TagMan®); (4) Cic cot moc (den hiéu) phan tir [30]. Céc hé thong nay ciing thira
nhan su khdc nhau gitta cdc san pham PCR dic hiéu va khong dac hiéu (vi du nhu 2

mach moi (primer-dimer)) nho lai mau do hoac phan tich duong cong néng chay cta
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céc san pham PCR, bdi vi cdc san pham khong dic hiéu c¢6 khuynh huéng tan chay

tai nhiét do thap hon c4c san pham dic hiéu [102].
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(A): Puong cong tiéu chudn cho
thdy gid tri Ct da ddnh ddu doi ldp
voi log ciia nong do gen 35S ban
dau.
(B): Su khuéch dai promoter 35S
trong dung dich ADN genome pha
loang 5 lan cua ddu tuong Ruondup
Ready, sit dung hé thong GeneAmp®
5700.
(C): PBuong cong phdn tich cua cdc
sdn phdm PCR

Nguoi ta da sir dung TagMan® dé phan tich 179 san phdm thuc phdm chita dau tuong
Roundup Ready (vi du nhu thuc phdm danh cho tré em va cdc san phdm &n kiéng,
nudc dau, moén trang miéng, dau phu, dau, mi sgi...). Phuong phap nay c6 do nhay,
tuy nhién ADN dau tuong c6 thé khuéch dai c6 thé khong duoc nhan biét trong chat
béo, ddu va do gia vi. Su bién doi di truyén clia dau twong Roundup Ready da phat
hién dugc trong 34 mau, trong dé 8 mau c6 chda nhiéu hon 1% dau tuong Roundup
Ready [57].

Hé thong ABI Prism 7700, tan dung TaqMan® trong PCR dinh luong tuong
doi, da nhan biét duoc 2pg ngd GM va dau tuong Roundup Ready/gam mau ban dau
trong 3 gio sau khi tach chiét [135]. K&t qua nhan biét san pham PCR trong Real-
time st dung hé théng GeneAmp® 5700 Sequence dugc chi ra & hinh 1. PCR duoc
ti€n hanh & may Perkin-Elmer AB5700 SDS (H¢ thong Sinh hoc ting dung, Foster,
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CA). Tin hiéu huynh quang cta thuéc nhuom lién két ds-ADN, SYBR Green I sé
tang khi cac san phdm PCR tang.

Trén d6 thi duong cong khuéch dai su tang s6 lugng tin hiéu phat quang
(ARn), lva chon ARn noi ma tin hiéu phat quang tir cd 2 dung dich chuin déi véi
dudng cong tiéu chuin va dung dich miu ADN khuéch dai theo ham lu§ thira, va kéo
theo dudng tuyén tinh ctia ngudng ban ddu. Sir dung diém ma & d6 dudng tuyén tinh
clia ngudng ban ddu va tin hiéu phét quang clia dung dich chuén d6i vé6i diém ddnh
dau ctia dudng cong tiéu chuén, nhu 12 chu ky ngudng ban dau (Ct).

Chiing ta c6 thé vé ra dudng cong tiéu chudn (hinh 1) va tinh néng do6 ADN cta cdc
mau nho Ct ctia ching trong real-time PCR. Hé thong thira nhan su khac nhau gitra
céc san phdm dic hiéu va khong dac hiéu (vi du 2 mach méi) nhd phan tich dudong
cong néng chdy cta céc san phdm PCR, boi vi cdc san phdm khong dic hiéu c6
khuynh huéng néng chdy & nhiét do thap hon céc san pham dic hiéu.

Hinh 2 cho thay su khuéch dai cua gen EPSPS trong dung dich ADN plasmid pha
loding 7 14n chita gen EPSPS st dung hé théng nhan biét ABI Prism® 7700 Sequence.
O hinh 2, sit dung mau do thuy phan (cong nghé TagMan®) dé udc tinh luong ADN,
méu do b6 sung 1 phan véi trinh tu dich, gen EPSPS dugc ddnh ddu bang thudc
nhuém FAM va TAMRA nhu 1a chat thong bdo va dap tit. Tin hiéu huynh quang
duoc sinh ra trong suot giai doan kéo dai ctia qua trinh khuéch dai ADN nhu 1a hoat
tinh exonuclease ctia Taq polymerase phan tach dién quang tir cic phan tir dap tat. S6

lugng gia tang cua san pham khuéch dai sinh ra trong mdi chu ky.
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Hinh 2: Su khuéch dai gen epsps trong dung dich ADN plasmid pha loang 7 lan ma
6 chita gen epsps, sit dung hé thong nhan biét ABI Prism® 7700 Sepuence
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1.4.1.4. Ky thudt Southern Blot

Ky§ thuat nay gém cac budc: ¢6 dinh ADN da tach chiét vao mang nylon hoac
nitrocellulose, danh ddu mau do vé6i cac mau do acid nucleic da danh ddu mach kép
(ds — double-strADNed) dac hiéu v6i GMOs, va nhan biét qua trinh lai nho tia X-
quang, do do day huynh quang hoac su phat quang nho phan tng hoa hoc. Cadc mau
dd ban dau duoc danh diu bing **P. Tuy nhién, ADN da d4nh dau fluoretxein khong
phéng xa [107], cic mau do ADN déanh dau biotin hoac digoxigenin, vGi d0 nhay
twong duong véi miu do **P ma gin day da sur dung, viéc phong ngira hoat tinh
phong xa trong phong thir nghiém la rat can thi€t. Cac mau do khong c6 phong xa
nay da giam su nhan biét t6i mic it hon 1 gio, trong khi v6i *?P 12 24 gio. Tuy nhién,
do chi ¢6 mot mau do dugc st dung va su khuéch dai khong duoc thuc hién, cho nén
phuong phéap nay cé do nhay thap hon PCR, ma tan dung ADN cua 2 moi.
Gan day, mot ky thuat Southern blot khac da va dang dugc nd luc nghién ciu, thir
nghiém; k§ thuat nay st dung thuéc nhuém tia hong ngoai gan (phat ra & 700 va 800
nm) da két hop v6i nhém phan dng lai véi carbodiimide va da gan truc ti€p véi ADN
trong phan tng 5 phit. Cac tin hiéu d6i véi ca 2 loai thuéc nhudém da duoc phat hién
dong thdi nho hai thiét bi nhan biét hinh anh tia hong ngoai, mot s6 thi van khong
thé nhan biét véi cac k§ thuat nhan biét thong qua chat phéng xa thong thudng hoic
su phat quang nho phan tng hod hoc [62].
1.4.2. Ky thuat nhan biét GMOs dua trén co so protein

Phan tich mién dich 12 y tudéng dé nhan biét nhiéu loai protein trong cdc miu
phtic hgp khi muc dich phan tich da dugc xdc dinh [96]. Ca hai loai khéng thé don
dong (dac hiéu cao) va da dong (thudng nhay hon) c6 thé duoc sit dung phu thudc
vao luong can dung, hé thdng nhan biét dac hiéu, ting dung riéng biét va phan bo
thoi gian dé thir nghiém va chi phi. Trén co s& cdc néng do dic trung cua vat liéu
chuyén gen trong mo thuc vat (nhiéu hon 10pug/mo), giéi han nhan biét ctia cic phan
tich mién dich protein ¢ thé du dodn trudc su xudt hién clia céc protein da bién doi
trong viing 1% GMOs [121]. Céc phan tich mién dich véi cdc khang thé gan lién véi
pha dac da duoc str dung trong 2 dang. Dang thtt nhét 1a phan tich cach tranh trong
mdy nhan biét va phan tich hoan toan dé lién két vé6i cac khang thé bat gitt. Dang thit
hai 12 phan tich 2 vi trf (khdng thé cap doi xen vao giita) trong dé thiét bi phan tich
duoc dé vao gitta khang thé bét giit va khang thé nhan biét [44]. Ca hai k§ thuat phan
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tich chat hap phu mién dich gan két enzym (ELISA) va Western blot da dugc sur
dung dé phan tich cdc san phdm protein clia dau twong Roundup Ready (dong
chuyén gen ctia Monsanto) [113].

1.4.2.1. Ky thudt phdn tich ELISA

(A) ()
d . Mau L Déng
O_ Bt Protein th ?E?L'”I'“:t n Dong M d6i chimg
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Hinh 3: Phuong phdp phdn tich ddi chday bén

(A): Minh hoa cdc nguyén ly cuia thi nghiém mién dich va su xdc dinh vi tri tuong doi
cua cdc dong thir nghiém va doi chiimg trén ddi nitrocellulose
(B): Cdc ddi thi nghiém da nhdn chim trong 6ng eppendorf cé chita vt liéu bién doi
gen. Mot ong c6 két qud dam tinh va mot ong cho két qud duong tinh

C6 hai dang trong phan tich ELISA la: dia vi giéng (hoac dai vi giéng)
va ong di boc vo. Cac vi giéng da boc khing thé véi cac dai 8 — 12 giéng c6
thé md& duoc c6 do nhay cao va dinh luong duoc. DE dinh luong duoc thi
protein khong bi bién tinh. Thoi gian chay trung binh déi v6i phuong phap
phan tich dia 1a khoang 90 phut, va c6 dau doc dia thich hop xac dinh nong do
trong cdc mau. Gidi han nhan biét d6i véi protein ctia dau twong CP4 - EPSPS
12 0,25% doi véi cay va 1,4% doi véi bot da qua ché bién [146]. Dang thit hai
thich hop véi thir nghiém dong ruong, véi thoi gian chay dac trung namg trong
viing tir 15 — 30 phiit. Céac 6ng c6 thé duoc doc hodc bang mat hoic bang diu
doc 6ng thich hop va cdc két qua 1a dinh tinh. Do khong ¢6 tiéu chudn noi sinh
dinh luong trong phan tich, c4c thong tin bé sung khong thé thu nhan duoc lién
quan dén su xudt hién cia GMOs & luong thanh phén c6 trong thuc pham [31].
Nguyén ly ctia phuong phap phan tich dai chay bén (dang thi 2) duoc chi ra &
hinh 3.
1.4.2.2. Ky thudt dai chdy bén
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Ky thuat dai chay bén 1a mot dang cua ELISA (hinh 3), st dung cac dai tot
hon 1a c4c giéng vi chudn. Céc khing thé kép di co dinh, dac hiéu d6i véi protein da
biéu hién, dugc cip doi voi chat phan tng mau va tich hop vao dai nitrocellulose.
Khi dai dugc dat vao ong eppendorff ¢6 chita dich chiét tir mo thuc vat ma cé protein
chuyén gen thi khdng thé s& xen vao giita mot vai khdng thé ma da kep doi vdi chat
phan tng mau. Cac dong chay xen gitta da nhuém mau nay sé chay dén cudi dai
thong qua mang x6p ma c¢6 chita hai ving bat gitt, mot viing dac hiéu véi su kep gitta
clia céc protein chuyén gen, mot viing dic hiéu véi cac khang thé da khong xi 1y ma
cap doi v6i chit phan tng mau. Su xuét hién chi cuia mot duong ké (d6i ching) trén
mang chi ra ring miu cho két qua am tinh. Va néu ¢6 hai dudng ké thi mau dé cho
két qua duong tinh. Phuong phap dong chay bén cho két qua trong vong 5 — 10 phuit.
Day 1a mot phuong phdp kinh t€, thich hgp véi ky thuat sang loc ban dau trong chuoi
thuc phdm. Cic dii nay da dugc phdt trién dé nhan biét noi doc t6 da biéu hién bai
Bacillus thuringensis ma bao vé cac con trung, vi du nhu CryIA(b) (thuong c6 trong
cay, hat ngo) va protein CP4 EPSPS (c6 trong dau tuong, cai diu, bong va cu cai
duong) [49, 87]. Cac dai chay bén da thuong mai hoa thuong chi nhan biét giGi han
trong vai san phdm thuc phdim GM, nhung c6 nhitng dai c6 thé nhan biét dong thoi
nhiéu protein.
1.4.2.3. Ky thudt Western blot

Western blot 1a phuong phap nhan biét dinh tinh ham lugng protein dich trén
hoac dudi ngudng da xic dinh trudc [87]. Phuong phdp nay rat thich hop véi viéc
phan tich protein khong hoa tan [39]. N6 ciing thich hop vé6i nhi€u ing dung nghién
ctu hon la d6i v6i thir nghiém thong thudng. Cac mau dé phan tich dugc hoa tan véi
céc chat tdy rira v cdc tdc nhan 1am suy giam, v da phan tiach nho dién di gel SDS-
polyacrylamide. Céc hop phan da duoc chuyén lén mang nitrocellulose, su lién két
cédc vi tri globulin mién dich trén mang duoc chan lai nho sita khong béo da say kho.
Céc vi tri dic hiéu sau dé dugc do vé6i cac khang thé. Sau do cdc khang thé da lién
két duoc nhudém véi nitorat bac (AgNO;) mau do tuoi hoac mau coma, hoac chat
phan tng mién dich thit 2, chang han nhu protein A da cap doi véi horseradish-
peroxidase (HRP) hoac alkaline phosphatase [116]. Giéi han nhan biét cua céac
phuong phap phan tich Western blot nam trong khoang 0,25% doi véi hat va 1% doi
vGi bot da ché bién [146].

1.4.3. Nhan biét GMOs theo ty 1¢ nho
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Do su bit budc cia céac luat dinh vé GMOs, ké ca gan day da c6 cdc diéu
khoan ban dau va luat din nhan hang hod, doi hoi phai xac dinh chinh xdc mot lugng
rat nhd ADN chuyén gen trong méau. C4c t€ bao don da tdch chiét nho thiét bi do t€
bao dong chay hoic vi thao tic c6 thé cung cap ddy du luong ADN dé nhan biét
GMO dua trén co s6 PCR, mic du su khuéch dai cdc gen ban sao don c6 thé 1a khé
khan. PCR t€ bao don c6 kha ning nghién cttu cic bién di trong su biéu hién gen
gifta cdc t€ bao don trong quan thé, trong su bi€u hién gen giita cc kiéu t€ bao khac
nhau tai cdc giai doan phdt trién khdc nhau, hodc cé thé duogc sir dung véi cidc muc
dich chin dodn bao gém cé phét hién GMOs.

Ky thuat nhan biét phan tir don (single molecule detection - SMD) tuong tu
nhu k§ thuat phd huynh quang cdm tng tia laze va k§ thuat dua trén su cong hudng
tlr, d€ khao sat cdc dac tinh vat 1y va hod hoc clia céc phan tng hoa sinh clia cic phan
tir riéng biét trong real-time, 1a k¥ thuat ti€én bd nhat trong cac ky thuat phan tich.
Trién vong trong tuong lai d6i véi SMD dé nhan biét va dinh lugng truc ti€p luong
ADN nhg tinh toan cdc phan tir don trong dung tich siéu vi lugng chita dich long, c6
thé din dén su phat trién clia céc k§ thuat nhan biét GMO theo ty 1¢ nho [97].

1.5. TONG QUAN VE THIET KE MOI, MAU DO PE NHAN BIET GMOs

Ngay nay, cay trong bién déi gen (GMCs) dugc trong ngay cang rong rii & rat
nhi€u nudc trén thé gigi. Nhung cau hoi vé su an toan trong viéc sit dung cac san
phdm GMCs ciing dong thoi duge dat ra va trd thanh mot van dé néng bong vé6i hang
loat cdc van dé lién quan xoay quanh. Chinh vi thé, viéc nhan bi€t GMCs la can thiét
d6i v6i nhiéu ting dung nhu dé dédnh gid miic do sach cua hat giong hay dan nhan
thuc pham....Nhiéu k§ thuat phan tich da va dang duoc phat trién dé dap tng nhu ciu
nay. Trong s6 do, phuong phap dua trén co s ADN cht yéu nho vao su nhan doi cua
ADN dic hiéu vé6i ky thuat PCR, phuong phdp lai ADN dang dugc nhiéu qudc gia st
dung. K§ thuat nay gidp xéac dinh san phdm GM véi doan méi, mau do duoc thiét ké
dua trén trinh tu doan gen chuyén. Do vay, thiét k€ méi cho phan ting PCR, thiét k&
méiu do 12 mot budc quan trong va khong thé thi€u duge trong viéc xdc dinh gen
duoc chuyén vao cay trong.

Viéc thiét k€ moi doi hoi phai tuan theo mot s6 nguyén tic chu yéu. Trudc

hét, nguoi ta xac dinh trinh tu nucleotide cua doan gen quan tam, sau dé di tim doan
ADN c¢6 trinh tu khoang tir 15-25 bp & hai dau sao cho lién két bén trong ctia doan
tim dugc 12 bén vitng nhat. Mat khéc, trinh tu ctia hai doan nay khong c¢6 doan dai bé
trg cho nhau va ban than méi doan khong tu bo tro dé tranh cho chiing khong bi
cudn lai hoac tu bat cap v6i nhau. Hon nita, nhiét do bat cdp ctia hai doan ADN tim

duoc phai twong d6i gan nhau dé chiing c6 thé hoat dong dong thoi. Viéc xdc dinh
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hai doan ADN trén nhim muc dich tao ra mot cdp moi ¢6 kha nang hoat dong hiéu
qua.

Céc thong s6 nhu nhiét do nong chay ciia moi, nhiét do néng chay ctia don vi
khuéch dai (thudng cao hon ctia moi), chiéu dai cua moéi (15-30 bp), chiéu dai cta
don vi khuéch dai (trong khoang 50-10.000 bp), lugng GC trong chudi (khoang 40-
60%) 1a cac yéu t6 quan trong trong phan ting PCR.

Viéc lua chon chiéu dai méi va nhiét do néng chay ctia ching dua vao mot s6
1y do. Nhiét do néng chay ctia moéi duoc dinh nghia 1a nhiét do thdp hon nhiét do cua
moi ma s& bat cap véi ADN khuon va cao hon nhiét do lam méi roi khoi khuon
ADN. Nhiét do néng chay can ting lén theo do dai clia moéi. M6i qua ngin s& lam
viéc bat cap voi mot s vi tri trén khuon ADN dai, din dén céc ban sao khong dac
hiéu. No6i cdch khdc, chiéu dai cia mdi bi gidi han bdi nhiét do lam néng chay no.
Nhiét do néng chdy qué cao (trén 80°C) c6 thé gay ra mot s6 van dé do ADN
polymerase it hoat dong & nhiét do nay.

Mau do (Probe) 1a mot soi nucleic acid (hoac ribonucleic acid) cé trinh tu xac dinh
va dugc ddnh diu bing cdc phuong phap khdc nhau ding dé nhan dién cdc doan
nucleic acid khac c6 trinh tu b sung v6i né. Qu4 trinh nay dua trén nguyén tic bién
tinh va hoi tinh cua phan tit ADN, dugc goi la lai phan tir ADN.

Mot s6 tng dung va protocol doi hoi mau do cé danh ddu phong xa, trong khi mot s
khéc thi chudi dich phai dugc danh dau. Trong cac tung dung d6i v6i mau do thi hai
thong s6 duoc dua ra dé ddnh gid vé hiéu suét clia chiing d6 1a do nhay va tinh dac
hiéu.

Mau do c6 thé dugc thiét k& dua trén nhing trinh tu ¢4 sdn tuy vao muc dich
cta tung thi nghiém va céac thong tin da ¢, vi du nhu: Dua trén trinh tu genome cuia
doi tugng nghién ctu dé nhan dién cdc ban sao ciia gen hodc san phdim RNA cla
gen;

Dua trén trinh tu genome cua cdc sinh vat ¢6 quan hé gin giii v6i d6i tugng nghién
cttu nham tim ki€m gen chic nang dugc bdo ton qua tién hod; Dua trén trinh tu
amino acid cta protein 1 sdn phdm cua gen. Tr d6 tim ki€m trinh tu tron ven cla
gen ma hod cho protein dé trén genome.

Trong qua trinh thiét k€ mau do can bao dam : Tinh dac trung ctia mau do; Khong c6
hién tugng lai chéo cac mau do hoac tao cau tric khong gian ndi tai trong mau do;

Nhiét do bién tinh (T,,) phai phit hop khi thuc hién phép lai nhiéu miu do mot ldc.
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Chiéu dai mau do nén niam trong khoang 18-50 bazo va thanh phan G-C nén chi€m
40-60 %, tranh céc trinh tu chia cdc bazo lap lai nhiéu 1an (khong qua 4 nucleotid
lap lai, vi du ~-GGGG-).
D3 c6 rat nhiéu phadn mém duge tng dung dé thiét k€ madi va mau do, chang han nhur:
Oligo 4, Primer3,... Thiang 9/2003, hang Invirogen di dua ra phan mém Vector NTI
Advance™ 9.0 . Phan mém nay c6 thé:
- Phan tich trinh tu da Iya chon va thiét k€ mo6i PCR cho trinh tu d6, dua trén
cac thong s6 nhu nhiét do néng chay, %GC va chiéu dai doan khuéch dai.
Dong thoi né cling thiét k€ duoc mau do cho lai ADN;

- Phan tich phan tdt ADN/ARN va xac dinh khung doc m& (ORFs);

- Phan tich phan tit ADN/ARN va xac dinh céc vi tri giéi han trén phan tir do;

- Sap xé&p thanh hang céc trinh tu cua hai hoac nhiéu phan tir ADN/ARN;

- Skt dung dé€ lap ghép cdc doan ADN (ca céc trinh tu nguyén ban va sic phd)

thanh trinh tu ti€p gidp dai hon.
1.6. XAY DUNG CO SG DU LIEU VA THIET KE PHAN MEM
1.6.1. Phan loai co so dir liéu

Viéc phan loai co s& dit lieu (CSDL) gén lién vé6i qud trinh nghién citu va phat
trién CSDL trén thé gi6i dé tra 16i hai cau hdi quan trong: 1am thé nao dé€ tich trix dit
liéu va tich trit nhu thé nao dé dat dugc hiéu qua cao nhat?. Hién nay, cdc nha nghién
ctiu vé CSDL déu cong nhan loai CSDL quan hé 1a c6 kha nang t6t nhét ca vé tich trit
va xudt nhap dit liéu.
Lich str phét trién CSDL da cho thdy mot loai CSDL méi luodn ¢6 nén tang 1a mot loai
CSDL da c6. Phuong phap tich trit dit liéu dau tién dugc st dung trén may tinh la céc
tép tin don gian (flat files) khong chita dung bat ky mot hinh thai ciu tric CSDL nao.

e H¢ thong tép tin don gidn (File Systems)

Day 12 ky thuat luu trit thong tin bang céc tép tin va st dung ciu tric ciia hé diéu
hanh mdy tinh. Khédi niém “flat file” 12 mot cach dé dién ta tép tin dang text don
gidn, khong hé c6 mot ciu tric riéng nao. Moi truy cap déu khong thé thuc hién
duoc néu khong lap trinh mdt chuong trinh khac biét. Cac tép tin khac nhau ciing
khong dugc thiét 1ap mot quan hé nao.

o Cosoditliéu dang cay (Hierarchical Database)
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CSDL dang cay ¢6 c4u tric hinh cay ngugce. Cac bang dit liéu ¢6 quan hé
kiéu gia dinh. Méi bang con c6 mot bang b6 me duy nhat va mot bang bé me
c6 thé c6 quan hé vé6i nhiéu bang con. Bang con chi ton tai khi da c6 bang bo
me. Cau tric loai cay nay hinh thanh CSDL dang cay va cho phép thiét 1ap
quan hé mot- da phuong.

o Cosoditliéu dang luci (Network Database)

CSDL dang lu6i 1a mot budce cai tién tir CSDL dang cay. CSDL dang nay cho
phép bang dit liéu con c6 quan hé v6i nhiéu bang b6 me. Nhu vay n6 cho phép thiét
lap quan hé da phuong.

o Cosoditliéu quan hé (Relational Database)

Khai niém CSDL dang quan hé duoc thiét 14p trén co s6 CSDL dang ciy nhung
khong bat budc phai theo diing han ché€ bang con phai c6 bang bé me. Bt cit bang
dit liéu nao ciing c6 thé dugc truy cap truc ti€p ma khong cin phai thong qua bang bo
me. Diéu nay cai thién ddng ké toc do truy cap vi khong cin phai thong qua tat ca
céc bang dit liéu bac cao hon. Diém thuan 1oi nita 1a ¢ thé thiét 1ap quan hé giita hai
bang dit liéu bat ky.

Céc co so dit liéu hién nay trén thé€ gidi déu duoc thiét k& theo dang CSDL quan hé.
1.6.2. Téng quan vé van dé xay dung co sé dif liéu va thiét k€ phan mém

Trén th€ gi6i hién nay c6 rat nhiéu hé thong co so dit liéu (CSDL) vé sinh vat
bién ddi gen (GMOs) ma trong d6 quan trong nhat 12 ba CSDL ctia My, Chau Au va
Nhat ban. Pién hinh 12 Trung tAm Qudc gia vé Cong nghé Tin Sinh hoc (the National
Center for Biotechnology Information, NCBI) truc thudc Vién Quoc gia v€ Y hoc
(the National Institutes of Health, NIH), Bethesda, MarylADN. Tx nam 1988 va
trong nhitng nam gan day CSDL nay di c6 toc do phat trién vugt qud du bdo cua
nhiéu nguodi. Hién nay GenBank chita dung hon 30 triéu dit liéu vé chudi gen duoc
phan tich tir hon 130 ngan loai sinh vat, bao gom hon 36 ti nucleotit (GenBank,
http://www.ncbi.nlm.nih.gov/Genbank/genbankstats.html).

Tu nhitng nam gitta thap ky 80, GenBank da hop tic ca trong linh vuc hoat
dong, chinh sach va trao d6i dit liéu véi hai t6 chic tich trit gen 16n trén thé gii 1a:
Vién Cong nghé Tin Sinh hoc Chau Au (the European Bioinformatics Institute, EBI,
thanh 1ap CSDL gen tir nam 1988) va T6 chic Ngan hang Dit liéu Gen Nhat ban (the
DNA Data Bank of Japan, DDBJ, bit ddu nam 1986). Ba t6 chifc nay da lién tuc trao
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déi dit lieu gen theo quy dinh ctia T6 chitc Hop tdc Dit lieu Chudi Nucleotit Quoc t€
(the International Nucleotide Sequence Database Collaboration, INSDC) va vé co
ban déu bao tri cing mot CSDL chudi gen trong khi viéc cap nhap dit liéu gen van
lién tuc dién ra hang ngay tir cdc nha nghién cttu gen trén toan thé gidi.

Ngoai ba CSDL chinh da néu trén con cé nhiéu Website khac cung cip kha
nang truy cap dir liéu gen. Mot vai Website chita dung CSDL toan dién nhu cua Vién
Whitehead Cam (the Whitehead Institute, TIGR) & Cambridge, Massachusetts; va
Vién Chao mimg Hién mdau (the Wellcome Trust Sanger Institute) ciing &
Cambridge, Anh. C4c websites khéac thi chuyén sau vao mdt vai loai gen hay mot
chu dé nao d6. Vi du WormBase.org chuyén vé gen cua Caenorhabditis elegans, mot
loai gam nhadm hay dugc st dung trong cac thi nghiém nghién cttu; Phong Thi
nghiém Jackson (the Jackson Laboratory) ¢ Bar Harbor, Maine, cung cip thong tin
mang rong 16n va céc cong cu lién quan vé gen cua loai chuot. Thém vao dé, c6
nhiéu hé th6ng mdy tinh tu nhan van thudng xuyén tai vé tit ca cac thong tin mdi vé
gen vira dugc cap nhap vao céc site chinh.

Cac nghién cttu vé CSDL gen ¢ Viét Nam hau nhu méi bat ddu trong thoi gian
gan day, trong d6 CSDL cta Trudng Pai hoc Khoa hoc Tu nhién TP. H6 Chi Minh
(Cao Thi Ngoc Phugng, 2003) cho phép truy cap cac thong tin nghién cttu trong nudc
va nudc ngoai.

Du sao thi cdc thong tin dit liéu vé chudi ADN sé c6 rit it tic dung néu khong
c6 mdy tinh va nhiing cong cu phdn mém dé phan tich giai ma. Cdc nha khoa hoc
nghién ctu vé cong nghé tin sinh hoc ngay tir khi chudéi ADN dau tién dugc phat
hién, da va dang lién tuc tao ra va cai tién céc cong cu phan tich giai ma chudi ADN.
Trong thdi gian so khai, ho so sanh cdc chudi amino axit cta protein thu dugc tir cic
loai khéc nhau bing cdch phan 1ap thanh timg doan ngan, roéi xem xét nhitng doan d6
bang mit thudng.

Ngay nay, toan bo chudi gen bao gébm hang ngan gen da dugc trai ra, va can
c6 nhiing phan mém hoat dong trén hé thong mang két ndi cdc mdy tinh manh mé
nhat dé c6 thé phan tich, so sanh va dién ta dit liéu gen va tich trit két qua dudi dang
thich hop cho viéc truy céap thong tin. Sau khi sdp xép ma clia toan bo mot diy gen,
chuong trinh may tinh s& truy xét dé xdc dinh cdc ma dau, vi du nhu 1a cdc dau bt
dau va két thic ciia mot doan gen chita ma cua mot protein. Nhu vy ma cau trdc cua

protein d6 c6 thé dugc dién ta va c6 kha nang giai ma dugc ca vé sinh 1y va chiic
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nang di€u hoa cua protein d6 khi so sdnh véi cdc protein da duogc biét trude. Sau d6
c6 thé toan bo ddy gen ciing s& duoc phan tich dé tim ra co ché sinh héa va phuong
thitc diéu hoa.

Rat nhiéu cdc cong cu phan mém vé k§j nghé phan tich gen duoc load sin trén cac
website, tham chi ca cdc cong cu dang trén qua trinh phdt trién nhu trén website cua
NCBI, EBI, DDBJ, TIGR, the Sanger Institute va c4c t6 chiic khic (vi du danh sich

cac cong cu cua NCBI trén http://www.ncbi.nlm.nih.gov/About/tools/index.html).

Nhu vay phan 16n c4c dit liéu vé gen va cic cong cu phan tich cé thé duoc tai vé
mién phi cho bét ct ai c6 may tinh va két noi Internet.

Cac CSDL trén Internet vé gen da duoc xay dung dé tich trit nhiéu dang dit
lieu gen, ké ca amino acid clia protein, cdu tric 3 chiéu, c4c chic ning cla protein,
ma phan loai sinh vat va tuong tdc gitta cdc loai protein. Tai liéu tham khao vé gen
ciing duoc sap xép kém theo ca tém tat va duoc dat trong trang thdi dé chia sé trén
website cua Thu vién Y hoc Qudc gia. Phan 16n cdc cong bé khoa hoc mdéi nhat vé
cong nghé gen duéi dang dién tir ciing c6 thé truy cap dé dang. Thoi gian gan day,
cac CSDL Web da dugc danh muc héa va bao gom ca cac dit liéu thi nghiém khoa
hoc méi nhat.

Nhiing thi nghiém d6 thudng tao ra khéi lugng dit liéu 16n hon nhiéu so véi
nhitng gi ma mot phong thi nghiém don doc c6 thé tu xir 1y. Mot trong nhitng muc
dich ctia cac CSDL gen hién nay 12 nham gidp cdc nha nghién ciu khéc truy cap va
tu minh phan tich két qua. Vi du EBI da tao ra mot Website cho muc dich nay

(http://www.ebi.ac.uk/arrayexpress/), va Hiép hoi Dit liéu vé biéu hién gen nho

Microarray (the Microarray Gene Expression Data Society) da dugc thanh lap nam
1999 dé khuyén khich viéc trao d6i nhitng dit liéu nhu vay
(http://www.mged.org/index.html).

1.6.3. Téng quan vé nghién ctru va su phat trién cia mang Web va CSDL

Mang Web bao gobm vo van mdy tinh két n6i qua mang Internet bang nhiéu
phuong thiic khéc nhau dé ching c6 thé truy cap noi dung 1an nhau. Cac CSDL
(Databases) trén ciac mdy tinh co ban la cac hé thong tich trit cac day dir liéu.
Thudng thi cac CSDL nay c6 thé chia sé truy cap. Trong thap k§ qua, su phat trién
vuot bac cua k§ nghé tin hoc Internet cho phép st dung cong nghé CSDL trén Web
va lam cho viéc truy cap thong tin & cic CSDL trén Web trd nén tién 1gi. Do vay da

xudt hién cum tr hé théng CSDL Web ma thuc chat la cac hé thong CSDL ma chiing
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cho phép truy cap thong tin qua mang Internet. Diéu nay khong nhiing dp dung cho
viéc trinh bay thong tin trén Web qua CSDL ma con cho ca cac dich vu thuong mai
Web.

Su két hop gitta CSDL va Internet da dat ra mot s6 van dé mdéi. Van dé dau
tién lién quan dén qua trinh truy cap va tim ki€ém. Doi v6i cac CSDL thong thuong,
qua trinh tim ki€m dugc thuc hién nho tng dung ngon ngit tim ki€m nhu SQL. Cac
CSDL trén Web duoc thiét k€ va xay dung trén rat nhiéu hé théng khic nhau véi cac
logic khdc nhau. Hon nita toc do trao déi thong tin trén mang con han ché. Tat ca
nhiing su khac biét d6 dat ra cho cong nghé CSDL trén Web nhiing thir thach mdéi.

Mot van dé khéc ciing lién quan dén phuong phdp tim ki€m Ia van dé khai

thac thong tin (data mining). Khai thac thong tin c¢6 nghia 1a tim ki€m céc thong tin
méi hay phuong thiic (patterns) méi ma ky thuat CSDL trudc day khong c6. Dai véi
ngudi truy cap Web thi van dé tim ra thong tin hay phuong thic méi rit quan trong.
Do vay trong ky nghé Web xuit hién cum tir Web portal, trong d6 nhitng mdy tinh
clia nguoi st dung truy cap 1an nhau.
Trude khi thiét k&€ va xay dung mot hé thong CSDL Web ai cling phai tra 10i cac cau
hoi sau: két noi gittra CSDL va Web ra sao? Stt dung phdn mém co so nao? Phuong
thic chuyén tai cdc 1énh SQL tir Web dén CSDL nhu thé nao? CSDL c6 thé dugc két
noi véi Web qua chuong trinh trung gian stt dung ngon ngit 1ap trinh nhu PHP,
PERL, Java applets, Visual Basic .NET hay C++.

Vén dé can chi y 1a hiéu qua cta hé thong CSDL Web, nhat 1a khi s6 nguoi
truy cap dong thoi cé kha nang tang nhanh.

Nhu da dé cap ¢ trén, CSDL Web ¢6 thé bao gém nhiéu ki€u va dang dit liéu khac
nhau (dang s6, dang van ban, dang hinh anh, 4m thanh, video, v.v.). Pay ciing la dac
diém khéc biét ciia CSDL Web so v6i CSDL thong thudng. Véan dé nay yéu cau phan
mém co s& cho CSDL phai c6 kha nang x{r 1y va trao d6i cic dang dit liéu khac nhau.

Ciing do CSDL sinh vat bién d6i gen bao gom dit liéu da dang nén véan dé an
toan mang ciing can duoc chd trong. CSDL va phan mém quan tri CSDL can tuan tha
cdc nguyén tic bao mat va an toan dé hé thong c6 thé hoat dong tot trong tuong lai.
T4t ca nhitng van dé da néu & trén can dugc giai quyét khi thiét k€ va xay dung
CSDL sinh vat bién d6i gen va céc san pham ctia ching.

1.7. UNG DUNG TIN SINH HOC PE GIAI TRINH TU GEN
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K& tir khi Phage ®-X174 duogc xic dinh trinh tu (1977) cho dén nay, trinh tu

ADN cta rédt nhiéu loai sinh vat da duoc luu trit trong cdc ngan hang co s& dit liéu
gen. Nhitng dif liéu nay s& duoc phan tich dé tim ra nhitng gen ciu tric (gen ma hoa
cho mot protein nao d6), cing nhu tim ra qui lut clia nhitng trinh tu tuong dong gitra
cac protein. Viéc so sdnh c4c gen trong cung mot loai hay gifra c4c loai khiac nhau cé
thé cho thdy su twong déng vé chiic ning clia protein, hay méi quan hé phat sinh
chiing loai gifta nhitng loai nay (thé hién trén cay phét sinh ching loai (phylogenetic
tree)). Vi su tang trudng khéng 16 cta dit liéu loai ndy, viéc phan tich trinh tw ADN
mot cdch thi cong trd nén khong thé thuc hién néi.
Ngay nay, cdc chuong trinh mdy tinh dugc sit dung dé gitip tim céc trinh tu twong
dong trong ban d6 gen (genome) ctia hang loat sinh vat, véi s6 luong nucleotide
trong trinh tu lén dén hang ti. Nhitng chuong trinh nay c6 thé tim ki€ém nhiing trinh
tu ADN khong giong nhau hoan toan do cac dot bién nucleotide (thay th€, mat hay
thém céac goc base). Nhitng giai thuat bat cip trinh tu (sequence alignment) ciing
duoc ap dung ngay ca trong qua trinh xac dinh trinh tv ADN, 1a k§ thuat xac dinh
trinh tu doan nhd (shotgun sequencing). Ky thuat nay da dugc cong ty Celera
Genomics sir dung dé xéc dinh trinh tuw genome ctia vi khuan Haemophilus influenza.
K§ thuat x4c dinh trinh tu hién nay khong thé ti€én hanh vdi ca doan trinh tu ADN
16n (c& vai chuc nghin nucleotide trd 1én) nén nguoi ta sir dung xac dinh trinh ty nho
dé giai ma hang nghin doan trinh tu véi kich thu6c khoang 600 - 800 nucleotide. Sau
d6, nhitng doan trinh tu nho nay sé dugc sip xép thit tu va ndéi lai v6i nhau (thong
qua viéc bat cdp trinh tu & nhitng ddu g6i 1én nhau (overlap)) tao thanh mot trinh tu
genome hoan chinh.

Ky thuat xdc dinh trinh tu doan nho tao ra chudi dit liéu mot cdch nhanh
chéng, nhung nhiém vu sip xép lai cdc manh ADN c6 thé 1a kha phiic tap cho céc
genome 16n. Trong trudong hop du dn ban d6 gen nguoi (Human Genome Project),
cdc nha tin sinh hoc phai mat hang thang dong thoi st dung hang loat siéu mdy tinh
(cdc mdy DEC Alpha ra doi nam 2000) dé sap xép ding trinh tu ngin lai. Xdc dinh
trinh tu doan nho 1a ky thuat wu tién st dung trong hau hét cac du 4n giai ma genome
hién nay va giai thuat lap rdp genome (genome assembly algorithms) 12 mot trong
nhiing linh vuc néng cua tin sinh hoc.

Mot khia canh khac cua tin sinh hoc trong viéc phan tich trinh tu la viéc tim

kiém tur dong cdc gen va nhiing trinh tu diéu khién bén trong mot genome. Khong
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phai 1a tit ca nucleotide bén trong mot genome déu 1a gen. Phan 16n cic ADN bén
trong genome cua cac sinh vat bac cao 1a cic doan ADN khong phuc vu cho mot
nhiém vu cu thé ndo (hodc do khoa hoc hién nay chua nhan ra) dugc goi 1a nhiing
doan ADN rac (junk ADN). Tin sinh hoc con gitp két ndi dit liéu gitra cac du an
genome va proteomic, vi du viéc sit dung trinh tu ADN dé nhan dang protein.

1.8. TONG QUAN VE LAP BAN PO GEN LUA

1.8.1. Sir dung chi thi SSR trong lap ban do gen

Lap ban dé gen nhim xéc dinh vi tri cdc gen trén cdc nhiém sic thé. Day la
mot budc then chét trong viéc tim hiéu vé nguyén ly di truyén clia cdc sinh vat ciing
nhu dé chita cdc bénh di truyén. C6 hai loai “lap ban doé gen” d6 la: Ban dé di truyén
(str dung phan tich lién két d€ xac dinh méi quan hé cla hai gen trén mot nhiém séc
thé) va Ban do vat ly (st dung cdc k¥ thuat hoidc cdc thong tin sdn c¢6 dé x4c dinh vi
tri tuyét doi clia gen trén mot nhiém sic thé).

Céac marker dung trong xay dung ban d6 gen gom c6: Cac marker hinh thai
hoc (dua vao cdc dic diém hinh thai nhu mau sic hoa, dang 14, loai vo hat,...); C4c
marker t&€ bao hoc (dua vao ciu tric va s6 lugng nhiém sic thé, nhu su mat doan, lap
doan, ddo doan, chuyén doan,...); C4c marker hod sinh (sit dung cdc dai phan tir [Am
marker hay st dung izozyme lam chi thi phan t&t ); Cac marker phan tir (nhu RFLP,
VNTR, RAPD, DAF, AP-PCR, ISSR, SSR, SCAR, STS, AFLP, CAPS, SSCP, DASH,
chip ADN, giai trinh tu,...)...Lua chon chi thi phan tir trong 1ap ban d6 gen la viéc
lam rat quan trong, bdi moi loai chi cé nhitng thuan 1oi va han ché cua né. Chi thi
RFLP Ia chi thi dong troi, c6 tinh én dinh va chinh x4c cao tuy nhién lai rat t6n kém
va khé thuc hién; st dung chi thi RADP don gian, dé thuc hién, khong tén kém
nhung két qua khong 6n dinh va do chinh xac khong cao.v.v. Sir dung chi thi SSR dé
nghién ciu hé gen lda néi chung va 1ap ban do néi riéng 1a su lua chon hgp 1y va t6t
nhat; bdi vi chi thi SSR dé thao tdc, két qua chinh xdc va d6i véi lda da cé hang
nghin chi thi sdn sang cho stt dung. C6 nhiéu loai marker ding dé lap ban d6 gen
nhung hién nay microsatellites dugc sir dung rong rai nhat.

Microsatellite hay SSR (simple sequence repeat) 1a chudi ma lap lai don gian,
thudong xdy ra mot cach nglu nhién trong hiu hét cdc genome trén thuc vat.
Microsatellite duoc sap xép theo thit tu lap lai clia cic doan ADN ngén (1-6 bp) ma

n6 biéu hién su bién thién vé s6 14n lap lai tai mot locus. SSR c6 thé khuéch dai trong
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ong nghiém béang phuong phdp PCR vdi su phét trién cia méi theo hai mién cta hai
bén chudi ky tu lap lai trén mot locus.

Do su da dang clia né ma cdc chi thi SSR tré thanh nguon marker di truyén rét
c6 gia tri. Microsatellite duoc su dung rit nhiéu trong phan tich genome do tinh da
hinh phong phu, ti€t kiém thoi gian so v6i cac phuong phap khac. Va do la phuong
phdp ré tién cho nén hién nay cic nha nghién citu dang sir dung k¥ thuat SSR dé thiét
ké& ban do gen trong di truyén.

Cac nghién ctu truée day vé lda da déng gép cho viéc phat trién hang trim
cac marker Microsatellite va ban d6 di truyén v6i 320 SSRs ( Wu and Tanksley
1993; Akagi & CS, 1996; Panaud & CS, 1996; Chen & CS, 1997; Temnykh & CS,
2000). Cac marker nay da duoc sir dung dé phan tich da dang di truyén va dé dinh vi
céc gen va QTL trén nhiém séc thé lda st dung ca lai chéo cuing loai va lai chéo giita
céc loai (Xiao & CS, 1998; Bao & CS, 2000; Zou & CS, 2000; Bres-Patry & CS,.
2001; Moncada & CS, 2001). SSRs dang ngay cang tré nén hitu ich doi véi viéc tich
hop cdc ban d6 vat ly, ban d6 di truyén va ban d6 dua trén co s& trinh tu cia lda,
ching tr& thanh cong cu hiéu qua dé lién két su bién thién vé ki€u hinh va kiéu gen.

O Viét Nam dé c6 nhiing nghién ctu vé 1ap ban dé gen khdng rdy nau va gen
khang man trén lda (Nguyén Thi Lang & CS, 2001, 2002). Nhiing nghién cttu vé lap
ban d6 gen khing dao on va gen chiu han & ltia méi & giai doan bat ddu va chi dimng
lai & mot vai nghién cttu ¢6 tinh chét tham do.

1.8.2. Tinh hinh nghién ciru lap ban do gen khang dao on

Lap ban d6 céc gen khang dao 6n da duoc tién hanh tir nam 1991, dén nay da
c6 khoang vai chuc gen: gébm cac gen chinh va cac QTL dugc xac dinh trén nhiém
sac thé s0: 4, 5, 6, 8, 11 va 12 cha lda (Yu 1991; Zhu & CS, 1992; Wang et al, 1994;
Zheng & CS, 1995; Chen & CS, 1999; Fuji & CS, 2000; Zenbayashi & CS, 2002;
Sallaud & CS, 2003). Dua trén két qua 1ap ban do, ba gen khang dao on: Pi-1, Pi-2 va
Pi-3 da dugc qui tu vao giong lia Co39, mot giong nhiém ning v4i hau hét céc
chiing dao 6n d€ tao ra dong lda c¢6 3 gen khdng. Dong lda nay da thé hién tinh
khéng cao véi nhi€u ching dao 6n khac nhau, diéu nay da minh chiing cho su can
thiét ctia viéc 1ap ban do gen trong cong tac chon tao giong khang.

Viét Nam duogc coi la trung tam cta su da dang thuc vat trong dé c6 cay lda,
su da dang nay ciing dong nghia v6i su da dang vé nguodn gen qui. Trong s6 céc

giong lda duoc thu thap va kiém dinh & Viét Nam, rat nhiéu giong c6 kha ning
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khéng bénh dao 6n cao va chdng thuc su 1a ngudn gen qui trong tao gidng lia khang
bénh néu nhu cic gen khiang dugc phan tich va 1ap ban do phan tir. Lap ban do6 gen
khéng bénh dao 6n & cac giong lia dia phuong Viét Nam chi méi & giai doan bat dau
va méi chi dumg lai & mot vai nghién ctu c6 tinh chat tham do, trong khi d6 thuc t€
clia cong tac chon tao giong khang bang chi thi phan tir lai dang doi hoi ¢6 ban d6
phan tir cuia cac gen khang bénh; dac biét 1a cac chi thi phan tlr lién két vé6i gen.

1.8.3. Tinh hinh nghién ctru 1ap ban dé gen chiu han

Kha nang chong chiu han duoc danh gid bang nhiéu chi tiéu khac nhau nhu 4p
suat thadm thau cua 14; cau tric, hinh thai bo ré nhu: do dai &, do dam xuyén cua 1€,
s0 luong ré.v.v. V€ ban chat, tinh chiu han cta cay trong do da gen qui dinh; bai vay
xac dinh cac gen qui dinh tinh chdng chiu han & lda 1a cong viéc hién rat khoé khan.
Hién nay, cdc nha khoa hoc cho rang cé khoang 200 gen tham gia vao co ché khang
han & cay trong.

Lida Ia mot trong nhiing cay luong thuc cé kha nang chiu han kém va dugc coi
la cay tuong doi nhay cam vGi moi truong bén ngoai. Doi véi tung giai doan phat
trién khdc nhau clia cay lda tir liic ndy mam dén khi chin, su thi€u nuéc cling gay anh
hudng & mitc do khac nhau. Tinh trang chiu han 1a mot tinh trang do da gen qui dinh
phiic tap ma su thé hién ctia né ¢ céc giai doan phat trién khdc nhau cua cay lda qua
nhiéu yéu t6 nhu 4p suat thadm th4u, hinh thdi bo ré.v.v.; bdi vay su chon tao cic
giong c6 tinh chiu han cao qua cac dac tinh hinh thai 1a vo cuing khé khan, ton kém
va khong c6 hiéu qua cao.

Vao nhitng nam gan day, do su phat trién khong ngling ctia cong nghé sinh hoc
cung vai su ra doi ctia cac chi thi phan tir dac biét 1a & 1da, cac nha khoa hoc da thiét
lap dugc mot s6 ban d6 phan tir cho céc tinh trang s6 luong nhu: chiu han, chiu ung,
chiu phén.v.v. Déi v6i dac tinh chéng chiu han bang st dung chi thi phan tir nhu
SSR, AFLP, RFLP, SNP.v.v. cic QTL khéng han da duoc dinh vi & nhiéu loai cay
trong khac nhau ciing nhu cay lida (Morgan & CS,1996; Otoole & CS, 1979; Lilley &
CS, 1996; Champoux & CS, 1995; Price & CS,1997; Yadav & CS, 1998; Zhang &
CS, 2000, Tripathy & CS, 2000, Zheng & CS, 1999; Nguyén & CS, 2000, 2004). Ban
do QTL mot s6 tinh trang lién quan dén chiu han & lda da duoc thiét 1ap va cong bs
trong cdc cong trinh nghién cttu clia céc tac gia gidi nhu: tinh trang diéu khién thim
thiu (osmotic adjustment) cta Lilley & CS, 1996, Zhang & CS, 1999 va 2001, Robin
& CS, 2003); Trang thai 6n dinh mang t€ bao (cell-membrane stability) cua Tripathy
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& CS, 2000; Ham lugng axit abscisic (abscisic acid content) cua Quarrie & CS, 1994
va 1997; diéu chinh khi khong (stomatal regulation) ctia Price & CS, 1997; Tinh
trang 14 (leaf water status) va hinh thdi ré (root morphology) ctia Champoux & CS,
1995, Ray & CS, 1996, Price and Tomos 1997, Yaday & CS, 1997, Ali & CS, 2000;
Courtois & CS, 2000, Zheng & CS, 2000, Zhang & CS, 2001, Kamoshita & CS,
2002, Price & CS, 2002.

Cic vi trf mang gen khdng han di dugc dinh vi va rai déu trén 12 nhiém sic thé
(Nguyén Thi Thanh Thuy & CS, 2004). Mac du nhi€u cong trinh khoa hoc duoc
cong bo vé tinh trang chiu han; tuy nhién kha niang chong chiu han & lda van dang
duoc coi 1a mot dac tinh quan trong va dugc dau tu nghién citu, dac biét 1a viéc xac
dinh, dinh vi va phan 1ap duoc cac gen chiu han nham phuc vu cho cong tic chon tao
giong bang chi thi phan tu.

Viét Nam 12 mot trong cdc nuée xudt khdu gao hang dau thé gi6i, tuy vay do hé
thong phan phoi con khé khan nén mot bo phan nguoi dan & cac ving sau, ving xa,
ving cao con thi€u lda gao. Boi vay, viéc tao ra cac giong lia cé kha nang chiu han
cao sé giai quyét dugc van dé luong thuc tai chd cho cdc ving néi trén. Bén canh do,
né con gép phan cham dut ¢ du canh - du cu, 6n dinh cudc séng cho dong bao dan
toc thiéu s6, cham dit nan pha ring dang gay ra nguy co nghiém trong vé can bang
sinh thai.

Trong nhitng nim gin day, do bién ddi ctia khi hau nén nhiéu nudc trén the
gidi, nhiéu viing 1anh thé bi han hén kéo dai gay anh hudng nghiém trong dén san
xuat nong nghiép. Viét Nam la mot nudc & vung nhiét d6i gié mua, lugng mua trung
binh hang niam khd 16n nhung phan bé khong déu trong nam, cic ving nhu mién
Trung, vung Trung du va mién Ndi van chiu canh han han kéo dai anh hudng dén san
lugng cay luong thuc dac biét 1a cay lia. Nha nuGe da va dang tap trung dau tu cho
viéc chon cédc giong lia chiu han phit hop véi tap quén va diéu kién canh tic & timg
dia phuong. Nhiéu cong trinh nghién citu vé€ tinh chiu han & lia da duoc cong bo va
mot s6 giong lda chiu han (CH133, CHI, CH2, LC93-1.v.v.) da dugc chon tao dem
lai 1gi ich kinh t€ xa hoi cao. Tuy vay, phuong phap chon giong chiu han cht yéu van
la truyén thong; ton nhiéu cong siic, thoi gian va chua dam bao do tin cay lau dai vi
su lua chon chi duoc ddnh gid bang céc chi tiéu hinh thai.

O Viét Nam, nghién citu 1ap ban dé QTL khang han & giong lia nuong sit dung

chi thi phan tir do t6 chiic Rockefeller tai trg da dugc tién hanh tai phong Cong nghé
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Té€ bao Thuc vat, Viéen Cong nghé Sinh hoc (Nguyén Dic Thanh & CS, 2004). Vién
Di truyén Nong nghiép dang ti€n hanh cac nghién citu phan tich di truyén va lap ban
d6 gen chiu han & lda qua cac nghién citu ctia Vién da cho thdy nhiéu giong lia chiu
han dia phuong thu thap tir cdc tinh mién ndi phia Bic, mién Trung, mién Nam Ia
nguén gen chiu han t6t 1am vat liéu dé lap ban d6 gen va khai thac trong chon tao
giong khang han (Nguyén Thi Thanh Thuy & CS, 2000).

Tuy c6 nguon gen chiu han phong phd tir cdc gidng lda dia phuong, song su
danh gia tong thé, khai thic va sit dung nguén gen nay phuc vu cho chon tao céc
giong lda chiu han dua trén ban d6 gen la viéc can phai tiép tuc tién hanh manh mé

hon nira.
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CHUONG 2: VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. VAT LIEU NGHIEN CUU
2.1.1. Cac dong, giong st dung trong nghién ciu
¢ Mau ngo6 nghién ciu: sir dung cdc dong ngod chuyén gen (ng6 176, ngo T25, ngod
MON 810) va ng6 khong chuyén gen (giong nép hong).
¢ Mau dau tuong nghién ctu: 1a céc giong dau twong khong chuyén gen va dau
tuong chuyén gen.
¢ MAu bong va khoai lang chuyén gen.
¢ Mau thiic an gia sdc thu thap trén thi truong Viét Nam.
¢ Giong lia Du chiém, CR203, LC93-1 (giong lia do Vién Bao vé thuc vat chon
tao), Khang dan 18 (giong lda thuin Trung Qudc).
2.1.2. Cac gen sut dung trong thiét k€ cac cap moéi va mau do

Cac gen khang thudc trir cd PAT, EPSPS, Bar... gen khang sau Bt (CrylA(a),
CrylA(b), CrylA(c)) .... gen khang kanamicine (Nptll..) dugc st dung dé lam
nguyén liéu trong thi€t k& cdc cip mdi va mau do cho viéc nhan biét mot s6 gen phé
bién da dugc chuyén nap vao cay trong.
2.1.3. Cac cap moi st dung trong phan itng PCR va cac bo kit nhan biét
GMOs

Bang 2: Trinh tu cac cap moi diung trong phan iing PCR thong thuong

Kich
Tén cap thudc
. Trinh tu Gen dich doan
moi .
khuéch
dai
5'-GCTCCTACAAATGCCATCA-3' | Promoter CaMV
35S1/35S2 195 bp
5'-GATAGTGGGATTGTGCGTCA-3' 358
5’-CTCTCGCCGTTCATGTCCGT- | Promoter CDPK
CDPK-cry03
ery03/ 3 (Calcium dependent | 211 bp
CDPK-cry04
5’- Protein Kinase)
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GGTCAGGCTCAGGCTGATGT-3’ (sense)/ Cry
IA(b)(anti-sense)
3 hsp 70 (sense)/
HSO01/ 5-AGTTTCCTTTTTGTTGCTCTCCT-3' .
Cry IA(b) (anti- | 194 bp
CryCRO1 5'-GATGTTTGGGTTGTTGTCCAT-3'
sense)
4 5’-TAATTTATCCTAGTTTGCGCG-3’
NOS?/NOS* T-NOS 192 bp
5’-TTAAGATTGAATCCTGTTGCCG-3’
5 Pat (anti-sense)/
PAO1/CMO1 | 5-AGATCATCAATCCACTCTTGTGGTG-3' 437 bp
Promoter
Hoic 5’-CACTACAAATGCCATCATTGCGATA -3’ hoic
i CaMV 358 (sense) ’
PAO1/CMO03 | 5’-CCTTCGCAAGACCCTTCCTCTATA-3’ 231 bp
Bang 3: Trinh tu cac cap moi dung trong phan iing RT-PCR va
multiplex-PCR
San
Ky | Gendich | Su dinh Trinh tu pham
hiéu huéng khuéch
cap dai
moi
1F sense 5’- ATG GAC AAC AAC CCC AAC ATC- 3’
IR CrylA(b) | antisense | 5’- AAA GAT ACC CCA GAT GAT GTC- 3’ 204 bp
2F sense 5’- GAA GGCTAG GAA CGCTTA CG- 3
2R Pat antisense | 5°- GCC AAA AAC CAA CAT CATGC-3 262 bp
3F 358 - sense 5’- CCA CTG ACG TAA GGG ATG ACG-3°
3R EPSPS antisense | 5°- CAT GAA GGA CCG GTG GGA GAT-3’ 447 bp
4F sense 5°’- TTA AGA TTA AAT CCT GTT GCC G-3°
4R antisense | 5°- TAA TTT ATC CTA GTT TGC GCG C-3° | 192bp
5F¢ T-NOS sense 5’- GTA ATG CAT GAC GTT ATT TAT GAG A-3’ 04t
P1 antisense | 5°- TGC GGG ACT CTA ATC ATA AAA ACC CA-3’ P

“: Méi nay da két hop véi moi 4R va P1 dé phan tich RT- PCR
+ Céc bo kit sir dung dé nhan biét GMOs
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Bo kit QuickStix™ CrylAb/CrylAc
Bo kit QuickStix™ Roundup Ready®
Bo kit ECL st dung trong danh dau mau do dé nhan biét gen CrylAc

2.1.4. Cac phan mém str dung trong nghién citu va xay dung Web

Phan mém OLIGO.4 dé thiét k&€ moi trén trinh tu doan gen da biét.

Phian mém MAPMAKER/QTL ver.3.0 va MAPMAKER/QTL ver.1.1 duoc st
dung dé xac dinh QTL qui dinh tinh khang dao on va tinh chiu han & lda.
Microsoft SQL Server 2000 d€ thiét k& va xay dung CSDL ké ca module
bao mat va quan tri nguoi su dung.

Microsoft Visual Studio.NET 2003 dé lap trinh hé thong bao géom céc module
xuat nhap, tim kiém biéu thi, xir ly théng ké va lap bdo c4o.

DeveXpress.NET (Developer Express Inc., Las Vegas, Hoa ky) 1a phan mém
hé trg 1ap trinh cho Visual Studio .NET trong viéc thiét k& giao dién than
thién v6i nguoi stt dung va biéu thi két qua.

VBeXpress.NET version 3.0 (Data Cast System, Inc., Dublin, Ireland) 1a phan
mém hd trg dé xay dung céc chuong trinh trén nén Net Framewrok dic biét

rat tién loi khi thanh l1ap cac CSDL Stored Procedures.

2.2. HOA CHAT

Céc hoa chit sinh hoc phan tir can thiét: cac hoa chat tach chiét ADN, hoa

chat 1am PCR, hoa chit chay gel agarose, gel polyacrylamide...
¢ Hod chat tdch chiét ADN bao goém cac loai nhu: Tris HCI, EDTA, SDS, NaCl,

CTAB, Chloroform, isopropanol, isoamyl alcohol, Ethanol clia cic hang Sigma,

Merck, Prolabo, ICN, Labscan.

- bém t4ch chiét ADN clia miu 14 cay chuyén gen:

200 mM Tris-HCI pHS8

250 mM NaCl

25 mM EDTA

0,5% SDS (Sodium Dodecyl Sulfate)

- Bém tach chiét I (d6i v6i mau thic an gia stc):

20 g/l CTAB
0,1 M Tris-HCI pHS8
20 mM EDTA
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1,4 M Na(Cl
- Bém tach chiét IT (d6i v6i mau thitc an gia sdc):
5 ¢/l CTAB
{ 0,04M NaCl

-bém TE: (10 mM Tris-HCI pHS8
{ 1 mM EDTA
¢ Hod chat dung dé chay phan tng PCR:
bém PCR 1X (10 mM Tris-HCI pHS, 1,5 mM MgCl, , 5 mM KCl) hodc dém

PCR 1X ctia Quiagen hoac Invitrogen.

- MgCl, ctia Fermentas, Invitrogen.

- dNTPs (dATP, dGTP, dCT, dTTP (hoac dUTP)) ciia Fermentas, Invitrogen.

- Moi, Marker 1 kb, Marker 100 bp, Marker A/HindIII ctia hang Fermentas,
Invitrogen.

- Taq polymerase cuia Fermentas, Hot- Start Quiagen hoac Platin tir Invitrogen

- Mau do c6 huynh quang cua IDT, USA

¢ Hoa chat chay dién di:

- Dién di gel agarose gom cac hod chat: TAE (gom Tris base, EDTA, Acetic
acid), Chat nhuém Bromophenol blue (hodc Xylene cyanol hoidc hon hop ca 2
chit nay), Ethidium bromide, agarose.

- bién di gel polyacrylamide, bao gom: Acrylamide, Bis-acrylamide, TBE
(gobm Tris base, EDTA, Boric acid) , APS, TEMED, STR (géom NaOH,
formamide, Bromophenol blue, Xylene cyanol), Xylene cyanol, glacial acetic
acid, formaldehyde, AgNO;, Uré, Na,S,0.5H,0, Saccarose.

2.3. PHUONG PHAP NGHIEN CUU

MO HINH NGHIEN CUU
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| dinh GMOs | | dinh GMOs
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i €t qua nghién
cttu vé céc
phuong phép xac
Bién tap (lan dinh GMOs
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h v Lap ban d6 gen Lap ban d6 gen
Thong tin vé cay Thong tin vé Quy ché quan chiu han & lda khéng dao 6n &
trong, vi sinh vat dénh gid an ly va giai LC93-1 lda Du chiém
va dong vat bién toan GMOs phéng GMOs
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Phian mém
CSDL vé
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1y GMOs &

Viét Nam
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do6 gen

Upload lén
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A) MO HINH XAY DUNG PHAN MEM

Khao sat, xac
dinh yéu cau

CSDL
Thiét k& tong
thé CSDL
I
v A 4
Thiét k& chic Thiét k€ cac
nang cua chuong thanh phan cua
trinh giao dién

\ 4

Lap trinh phan
mém

v

Kiém thir va
trién khai thir
nghiém

\4

S
S
[ Tridn Khaichinh 1
e
| 1

thic

\ 4

Pao tao chuyén
giao cong nghé

Ho tro bao tri
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B) MO HINH NGHIEN CUU CAC
PHUONG PHAP NHAN BIET GMOs

Téch chiét ADN
(tit GMCs va

thic an gia sic)

4 L 4
——— e N
o Ky thuat lai Que thtt nhanh
PCR nhan biét ADN nhan biét | | QuickStix nhan
GMOs GMOs biét GMOs
A 4 I Y A 4
.. R (T ;12 ) / N . )
T6i vu hod phan Toi wu hOE} phan Téi wu hod phan Qui trinh lai
ting PCR thong tng Multiplex- ting Realtime- ADN nhan biét
s PCR
thuong L ) PCR L GMOs
| |
Qui trinh PCR
nhan biét GMOs
Phuong phap
thich hop dung dé
nhan bi€t GMOs
LC93-1 x Khang
dan 18
v C) MO HINH LAP BAN PO GEN CHIU
. HAN O LUA LC93-1
Thé hé F1
\ 4
Su dung chi thi SSR
L4 A . -4 de phan tich da hinh
Thé hé F2 Tach chiet ADN gifta gibng LC93-1
va Khang déan 18
A\ 4
Danh gid kha ning Sl"r‘dung. ~chi thi c.}}o da Chon chi thi SSR
chiu han cta cay lta hinh gitra hai giong | cho da hinh giira
b'; s A LC93-1 va Khang déan [¢ hai eiéne LC93-1
0, mg va cac cay dé nhan dang ADN ) gong -
F2 cay F2 va Khang déan 18

Két hop dit lidu phén tich kha
nang chiu han va nhan dang ADN
clia cac ciy F2 dé xay dung ban
dd, xac dinh vj tri gen/QTL va
chi SSR thj lién két
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D) MO HINH LAP BAN PO GEN
KHANG PAO ON O LUA DU CHIEM

\ 4

Thé hé F1

Du chiém-1 x
CR203

\ 4

S dung chi thi SSR )
A1 A , e dé phan tich da hinh
Thé hé F2 Téach chiét ADN gifta gibng Du
chiém va CR203 |

A 4

Danh gi4 kha ning Su dung chi thi cho Chon chi thi SSR )
chiu han ctia ciy lia da hinh gitra 2 giong cho da hinh giita
£ NP Du chiém va CR203 i« .k P
bo, me va cac cay dé nhan dang ADN hai giong Du chiém
F2 “cay F2 va CR203

Két hop dit lidu phén tich kha
nang chiu han va nhan dang ADN
clia cic cay F2 dé xay dung ban
dd, xac dinh vj tri gen/QTL va
chi SSR thi lién két

2.3.1. Xay dung co sé dir liéu va thiét ké phan mém

+ Hé thong co so dit liéu vé GMOs da dugc thiét k€ va xay dung trén co so
Microsoft SQL Server 2000 va hé diéu hanh Windows Server 2000, con phdn mém
quan ly trén co s& Microsoft Visual Studio.NET 2003 trén nén hé diéu hanh
Windows XP. DeveXpress.NET (Developer Express Inc., Las Vegas, Hoa ky) la
phan mém ho trg 1ap trinh cho Visual Studio .NET trong viéc thiét k&€ giao dién than
thién v6i ngudi sir dung va biéu thi két qua. VBeXpress.NET version 3.0 (Data Cast
System, Inc., Dublin, Ireland) 12 phdn mém hé trg dé xay dung cdc chuong trinh trén
nén Net Framewrok.

+ St dung chuong trinh phan tich so sanh dua trén nén BLAST version 2.2.5
va ClutalW version 1.8.1. Hé quan tri CSDL dugc st dung dua trén MySQL version,
tao phan mém quan 1y dic trung, phuc vu cho viéc tra cttu va cdc modul tng dung
can thiét di kém (Modul hé thong phan loai, nhap liéu, cap nhat, xr 1y thong ké, in

an, quan tri dit liéu).
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+ Bién tap, phan tich, xir 1y, chuyén déi dit liéu bang cdc phdn mém chuyén
dung, tich hop, cai dat phan mém, két n6i hé co so dit liéu vao mang internet noi bo.
CSDL xay dung dugc ciling lién két v6i cac co s dir lieu hién dai trén thé gidi
AGBIOS, ISAAA, phuc vu cong tdc truy nhap thong tin nhan biét sinh vat bién déi
gen.

+ CSDL ciing lién két chat v6i CSDL khac nhu NCBI, DDBJ, Expassy,
EMBL-EBI....tién ich khi can phan tich trinh tu ADN, protein
2.3.2. Thiét ké€ moi PCR, thiét ké€ mau do cho viéc phat hién mot s6 gen phé bién
duoc chuyén vao cay trong
2.3.2.1. Thiét ké va kiém tra moi
+ Slr dung chuong trinh phan mém OLIGO.4 dé thiét k€ moi trén trinh tu doan gen
da biét. Trinh tu clia méi khoang tir 15-25 bp s&€ nam & hai dau doan gen duoc
chuong trinh t6i vu theo céc diéu kién sau:

- Lién két bén trong ctia doan tim dugc 1a bén viing nhat.

- Trinh tu cha hai doan nay khong cé doan dai bé trg cho nhau.

- Mbi doan khong tu bé tro.

- Nhiét do két cap cta hai doan ADN tim duoc tuong doi gan nhau.

+ Kiém tra su hoat dong clia cip méi méi duoc thiét k& dua vao phan tng PCR va
dién di san pham phén ing, xac dinh nguoc lai trinh tw ADN cta san pham PCR d6
xem c6 ding doan gen quan tam khong.

2.3.2.2. Thiét ké mau do

+ Thiét k€ miu do trén chuong trinh OLIGO.4, vé€ co ban ciing phai thod man cac
diéu kién nhu qué trinh thié€t k€ moéi. Trinh tu cia ADN miu do c¢6 thé dai hon it
nhiéu so vdi trinh tu cia mot doan méi (vai chuc bp).

+ Tim nhiét do lai

Khi tién hanh lai gitta ADN mau do v6i ADN khuon mau phai tinh toan nhiét
do lai thich hgp. Chuong trinh OLIGO.4 s€ tinh todn nhiét do lai dua trén c4c truong
hop cu thé:

- Khong dung formamide: nhiét do lai thuong kha cao, st dung d6i véi mau
do danh ddu bang phéng xa.

- Dung formamide (50%): nhiét do lai thap hon, sit dung d6i v6i mau do danh
dau bang huynh quang.

+ Tién hanh lai ADN méu do v6i ADN khuon miu dé phat hién gen cin quan tam.
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2.3.3. Phuong phap phat hién GMOs

2.3.3.1. Phuong phdp tdch chiét ADN

¢ Quy trinh tich chiét ADN clia c4c giéng cay trong chuyén gen dua theo
phuong phéap cua Hugo & CS (1995) c6 cai tién.

Quy trinh tach chiét duoc tién hanh nhu sau:

- Cit 1g 14 non vao trong 6ng eppedoff 1,5 ml, b6 sung 200 ul dém chiét va nghién.
B6 sung tiép 200ul dém chiét va nghién.

- Cho 400 pl phenol : chloroform : isoamyl alcohol (25 : 24 : 1), lac nguoc 6ng va ly
tam trong 10 phut & 12.000 vong/phuit.

- Chuyén 16p trén cling sang 6ng eppendoff méi va bé sung 1 thé tich (v/v) dung dich
phenol : chloroform : isoamyl alcohol (25: 24 : 1), 1ic ngugc ong r6i ly tam & 12.000
vong/phiit trong 10 phut.

- Chuyén I6p trén cling sang ong eppendoff méi va bo sung 1 thé tich Ethanol 100%
(v/v), ly tam 12.000 vong/phit trong khoang 10 phuit, loai bo dich va giit lai két tua
ADN.

- Rtra thia ADN bang Ethanol 75%, sau d6 hong kho tua trong may co chan
khong hoac dé kho tu nhién.

- Hoa tan tia ADN trong 50 ul dém TE hoac trong nudc cat khir trung da loai ion,

dugc ADN stock.
¢ Quy trinh tdch chiét ADN clia c4c san pham thifc 4n gia stc dua theo Article

of the Germany Federal Food Act, Method 24.01.1.

Quy trinh tach chiét bao gom cac budc sau:

- Nghién miu trong c6i xay va can 200 mg vao 6ng ependoff 2 ml, bé sung1400 ul
dém chiét I vao va lac tron déu.

- Cho vao may lac cach thuy & 60°C trong khoang 30’ + 60, r6i 1ay ra lic nhe &
nhiét do phong trong 10 phit. Ly tam 10.000 vong/phit khoang 10 phiit & nhiét do
phong.

- L4y ra khoang 750 ul dich trén cuing cho vao 6ng ependoff 2 ml méi va bd sung750
ul hén hop chloroform : isoamyl alcohol (24 : 1) vao, lac nguge 6ng. Ly tam 10.000
vong/phtit trong 10 phut & nhiét do phong.
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- Ly ra 650 pl dich (pha trén cung) cho vao 6ng ependoff 2 ml. B6 sung 1400 pl
dém chiét II va dé & nhiét do phong trong 40 phit. Ly tam 12.000 vong/phiit & nhiét
do phong trong khoang 30 phuit, loai bo dich va gitr lai két thta ADN, hong kho.
- Cho vao tia ADN khoang 750 pl dém mudi, dé trong th lac cach thuy & 45°C cho
dén khi tha ADN tan.
- Cho 750 pl hén hop chloroform : isoamyl alcohol (24 : 1), lac nhe nguoc 6ng va ly
tam 14.000 vong/phiit & nhiét do phong trong khoang 10 phuit.
- Lay ra 650 pl dich trén cung cho vao ependoff 1,5 ml va b6 sung 650 pl
Isopropanol, dit & nhiét do phong trong 10 phiit (hoidc dé qua dém & 4°C).
- Ly tam 10.000 vong/phiit & nhiét do phong trong khoang 10 phiit, loai bo dich va
giit lai két tha ADN.
- Rira tha ADN bang Ethanol 70% (400ul) , suc tia ADN Ién va ly tam 10.000
vong/phit trong 10 phiit & nhiét do phong. Loai bo Ethanol 70%, rira ti€p bang 150ul
Ethanol 100% va dung pipet dé loai bd Ethanol, r6i hong kho thia ADN.
- Hoa tan tia ADN trong 50ul nude cat khir tring da loai ion, dugc ADN stock.
Sau khi tdch chiét xong, kiém tra nong do6 ADN téng s6 nhd phuong phép dién
di trén gel agarose 1% vo6i so sanh 1a Lambda ADN.
¢ Quy trinh tach chi€t ADN clia cdc mau hat ngo, dau tuong nghién nho
phuong phdp CTAB ( theo Lipp & CS, 1999)
2.3.3.2. Phdn iing PCR
¢ PCR thong thuong:

Céc phan tng PCR duoc thuc hién trong thi€t bi Eppendorf Mastercycler

gradient (96 giéng), véi thé tich cudi cung 13 25ul / phan tng.

+ Hon hop phan tng:
Dém PCR 1X
Mg(Cl, 2 mM
dNTPs 0,04 mM

0,6 uM (cho moi moi)

Moi xudi va moi nguge | 1,2 uM (d6i véi méi CDPK Cry 03/ CDPK Cry 04 va
PA 01/CM 01)
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Taq polymerase 1u

ADN 50 ng

H,O deion khir tring | Vira di thé tich cudi cling

+ Diéu kién khuéch dai:
- Cap moi 35S1/35S2:
- Chu ky 1: 94°C trong 5 phut
- Chu ky 2: 94°C trong 1 phit
58°C trong 30giay 40 chu ky lap lai
72°C trong 30 giay
- Chu ky cuéi: 72°C trong 6 phut
- Cap méi NOSF/ NOSR :
- Chu ky 1: 94°C trong 5 phut
- Chu ky 2: 94°C trong 1 phut
60°C trong 30giay 40 chu ky 1ap lai
72°C trong 30 giay
- Chu ky cu6i: 72°C trong 7 phuit
- Cap moi CDPK-cry03/CDPK-cry(04:
- Chu ky 1: 94°C trong 30 giay
- Chu ky 2: 94°C trong 1 phit
63°C trong 30giay 40 chu ky lap lai
72°C trong 40 giay
- Chu ky cuéi: 72°C trong 5 phut
- Cap mo6i HS01/Cry-CRO1; PAO1/CMO1 va PA01/CMO3:
- Chu ky 1: 95°C trong 5 phut
- Chu ky 2: 95°C trong 20 giay
60°C trong 40giay 40 chu ky lap lai
72°C trong 1 phiit
- Chu ky cu6i: 72°C trong 5 phuit
¢ RT-PCR:
+ Cac phan tich real time PCR dugc thuc hién trong thiét bi Perkin Elmer AB5700
SDS sir dung hé théng TagMan, véi thé tich cudi ciing 12 25ul / phan tng.
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+ Hon hop phan dng bao gom:

bém PCR 1X (Quiagen hoac Invitrogen)

Mg(Cl, 4,5mM

dNTPs 200uM (bao gom dUTP thay thé cho dTTP)

Moi xudi va moi nguge 300nM

AmpFErase 0,3U (cac hé thong sinh hoc tng dung)

Taq polymerase 1,25U (Hot- Start Quiagen hoac Platin tir Invitrogen)

Mau do ¢6 huynh quang | 250nM (IDT, USA)

H,O deion khtr tring Vira du thé tich cu6i cung

Cic mau do duoc danh ddu bang chat nhuom thong bdo huynh quang 6-
carboxyfluorescein (FAM) & ddu 5° va thudéc nhuoém lam tit huynh quang 6-
carboxytetramethylrhodamine (TAMRA) & dau 3°.

+ Diéu kién dé khuéch dai la:

- Chuky 1: 50°C trong 2 phiit

- Chu ky 2: 95°C trong 10 phuit

- Chuky 3: 95°C trong 15 giay

60°C trong 1 phiit. } 45 chuky lap lai

Cac két qua dugc phan tich nho hé thong xac dinh trinh tu cua hé thong sinh hoc ting
dung PE.
¢ Multiplex-PCR:
+ Hon hop phan dng bao gém:

Pem PCR 1X

1,5mM (d6i véi gen crylA(b) va phan tng multiplex

PCR
gbom gen EPSPS va NOS)
MgCl, 2mM (doi v6i gen Pat va phan tng multiplex PCR
gom

gen zein va 3595)

3mM (phan ting multiplex PCR gom gen Bt va Pat))

0,2mM (d6i véi cac phan tng don)
dNTP

0,3mM (phan ting multiplex PCR)
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N 0,4uM (déi véi cac phan tng don)
Vel 0,25uM (d6i vé6i phan ting multiplex PCR)
Taq polymerase 1,50
ADN dich 100ng (n~1§1u ngo)
50ng (mau dau tuong )
H,0 deion khtr Vira du thé tich cu6i cing
trung

Ky¥ thuat PCR thong thuong dugc thuc hién trong chu trinh nhiét PTC-96 hoac
Sontec v6i thé tich cudi ciing 1a 25l / phan tng.
Céc hod chat trong phan tng & tit ca cac truong hop déu 1a clia hiang Promega,
ngoai trir truong hop cac oligo 1a ciia cong ty Biosynthesis.
+ Diéu kién dé khuéch dai 1a:
- Chu ky 1: 95°C trong 5 phuit
- Chu ky 2: 95°C trong 30 giay
60°C trong 30giay 40 chu ky lap lai
72°C trong 40 giay
- Chu ky cu6i: 72°C trong 3 phuit
Cac san pham PCR duoc dién di trén gel agarose 2% trong 1 gid & cudng do
40mA va da nhuoém Ethydium bromide.
2.3.3.3. Xdc dinh GMO bang que thit mién dich ELISA
Pé tach mau mo 14 hoac hat ngo
1. Kep mot phan mo 14 vao gitta chop va than ctia 6ng tach chiét mo; day
nap; tach 2 mo riéng biét nho déng kin phéu. Pat 14 vao cdc 16, diung
chay ddy chiing xuéng diy ong.
2. Nghién cdc mo bang cach xoay chay miét vao cac thanh ong va nghién
x0dy. Qué trinh nay dugc thuc hién trong 20- 30 giay, hoac cho t6i khi
mo 14 nghién néat. Chd y: V6i hat, viéc nghién v& hat hoan toan gidp cai

thién hiéu qua tach chiét hon va hiéu suét thir nghiém.
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3. Giit 6ng theo chiéu thang diing, cin than bd sung 15 giot dém chiét
(350ul dém chiét) Quick Stix (ding cho 14 hoac hat) vao méi ong chita
mo 14 ngo.

4. Lap lai cdc budc nghién dé tron déu mo véi dich chiét. Vit bo chay
(khong duoc stt dung chay cho nhiéu mau). Doi véi hat, day lap ong lai
va lic nhe, réi d€ chat 16ng ling xuéng ddy ong.

Chay kiém tra dai QuickStix

1. Dé cdc hop di l1am lanh dén nhiét do phong trudc khi m& hop. Lay céc
dai QuickStix ra, tranh uén cong cac dai. Pay hop lai ngay lap tuc.

2. Dat dai vao trong ong tach chiét. Mau sé& di chuyén lén trén dai bang. S
dung gid d& nhiéu 6ng néu can.

3. D¢ dai bang khuéch truong (md rong) trong 5 phit va sau d6 kiém tra
két qua.

4. Néu muon ding lai dai bang hay cat va bo phan ddy dai bang bao boc
bdi dai miii tén.

2.3.3.4. Xdc dinh GMOs nho ky thudt lai phdan tie ADN (Southern blot)

Phuong phap nhan biét gen CrylA(c) bang lai phan tt ADN Southern Blot: St
dung k§ thuat RFLP (Restriction fragment length polymorphism)

Theo phuong phép cua Southern, (1975). ADN sau khi tdch va tinh sach, 1y 5ug dé
xu 1y v6i enzym giGi han Bgl 11
¢ Xur 1y enzym gidi han.

Trong thi nghiém lai phan tot ADN (Southern blot), chiing t6i da st dung
enzym Bgl II (trinh tu nhan biét 6 cap bazo nito) dé xit Iy ADN clia cay thi nghiém.
S& di chdng toi chon hai enzym nay bdi vi chiing khong c¢6 diém cit trong trinh tu
cta gen ngoai lai (CrylA(c) va nptll).

Luong ADN dem xur 1y 12 5ug, véi thé tich phan ting 1a 100ul, 0 1,5 — 2h hoidc
qua dém.
¢ Chay dién di ADN

Sau khi xtt Iy enzym, ADN duoc dién di trén gel agarose 1% & dién dp 3
volt/cm, thoi gian 14 h.
¢ Chuyén ADN lén mang lai (Southern blot)

72



ADN truéc khi chuyén 1én mang duoc lam mat purin trong 0,25M HCI, véi
thoi gian 10 phdt. Sau d6 gel dugc bién tinh trong hén hop 0,4M NaOH va 1,5M
NaCl dé chuyén ADN tir mach do6i thanh mach don.

Muc dich ctia phuong phédp 1a chuyén cdc manh ADN tir gel 1én mang ma van giit
nguyén vi tri ciia no.
¢ Mau do ADN (ADN probe)

Tach gen CrylA(c) tit plasmid pART27 lam mau do. Mau do dugc bién tinh &
nhiét do 95°C , trong 5 phiit va ddnh dau bang bo kit ECL. Nong do mau do bé sung
vao dich lai theo ty 1& 10ng/ml dung dich lai.
¢ Lai ADN trén mang véi mau do

V6i dung dich lai ADN bing bo kit ECL, nhiét do phan tng t6t nhat 1a 42°C.
Qua trinh lai, cic ADN cua mau do s€ lién két v6i nhitng manh ADN  trén mang cé
trinh tu bazo nito twong dong. Phat hién két qua lai bang phuong phdp hién phim
theo bo kit ECL.

2.3.4. Giai trinh tu mot s6 gen da duoc str dung trong bién nap GMOs

San pham PCR cua céc gen nay dugc tinh sach nhd xt 1y riéng 1& véi
ammonium acetate 4M va c6n 100% dé loai bd mdi va cdc nucleotit du thira
sau phan tng. Sau d6 két tha thu san pham PCR va hoa tan véi TE dé€ dung 1am
khuon dé giai trinh tu. X4c dinh trinh tw ADN dugc tién hanh theo Protocol st
dung bo kit xac dinh trinh tu Bigdye cua Applied Biosystems.
¢ Hoa chat:

Big dye: 8 ul (da pha loang tir stock véi ty 1€ 1:3)
Buffer 2,5X: 4ul
Moi: 5 pl (0,8 pmol/ul)
Mau sequencing: 2 ul (NOS), 3 ul (CaMV 35S), 2,5 ul (Bt)
H,0 dedion khir tring: vira da thé thich cu6i cung 1a 20 pl
¢ Chu trinh nhiét:
Lid: 110 °C
Chu ky 1: 95 °C trong 1 phiit
2: 95 °C trong 30 gia
3: 50 °C trong 20 giay, 25 chu ky
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4: 60 °C trong 4 phut
¢ Tinh sach phan ting sequencing:
- Pung san pham PCR trong ong eppendorf 1,5ml, b6 sung 2 pul EDTA 250
mM, dao nhe nhang.
- B6 sung 65 pl ethanol 95 %, d6c¢ 6ng nguoc lai, nhe nhang va gitt & nhiét do
phong 15 phuit.
- Ly tam 10.000 vong/phut trong 20 phiit, sau dé lap tic loai bd 16p dich trén,
giit lai thia. Rira tha bing ethanol 70% va dé kho tu nhién hodc c6 chan khong.
- B6 sung 10 pl Hi Di Formamide bién tinh & 90 °C trong 3 phuit.
- L4y 5 ul dé chay sequencing.
2.3.5. Ung dung tin sinh hoc dé lap ban do chi thi phan tir cic gen c6 lién
quan dén bénh dao on ¢ lia Du chiém va tinh trang khang han ¢ lia
LC93-1
2.3.5.1. Ldp ban do gen khdng bénh dao on ¢ liia Du chiém
¢ Tao qudn thé F2
Hai giong lda Du chiém va CR203 da duoc lai v6i nhau dé tao cay lai F1, cay lai F1
tu thu dé tao hat F2. 150 hat F2 da dugc trong dé thu mau tdch chiét ADN va gid
phan tng bénh (khang/nhiém bénh).
¢ Danh gid tinh khdng bénh
Cic cay lda b6, me va F2 duogc bo tri thi nghiém dé ddnh gi4 phan ing bénh vao vu
bong xuan nam 2006 vé6i 3 1an nhac lai. Phan tng bénh clia méi cay lda b6 me va F2
dugc ddnh gia theo thang diém ctuia IRRI tir mic khiang dén nhiém bénh tuong ting
v6i thang diém tir 0 dén 9.
¢ Phan tich ADN
L4 4 tuan tudi cua cay lda b6 me va F2 da duoc thu dé tach chi€t ADN. ADN cua 14
lda duoc tiach chiét bang phuong phap st dung CTAB clia Murray va Thompson
(1980).
Nhan dang ADN cua lda dugc tién hanh theo phuong phdap PCR st dung moi SSR
cua McCouch va cs. (2002).

PCR duoc chuén bi v6i thé tich mdi phan ting 1a 20ul pha tron gom:
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Thanh phan

Nong do

ADN khuon

50ng

MOoi nguoc va xuodi

0.5uM (v6i mbi moi)

dNTPs 200uM

MgCl, 1.5mM

Taq polymerase 0,5U

Buffer (10X) 2ul

H,0 Vira du thé tich phan tng

Chuong trinh chay PCR :
Chu k¥ 1: 94 °C trong 5 phiit

2: 94 °C trong 1 phit

3: 55 °C trong 1 phit 35 chu ky

4: 72°C trong 2 phiit
Chu ky 5: 72°C trong 10 phuit
Séan pham PCR dugc dién di trong gen agarose 3% sit dung dém dién di 0,5TBE
¢ Phdn tich dir liéu
Dit liéu vé kiéu gen (nhan dang ADN) va kiéu hinh (phan ting bénh) duoc sir dung dé
xay dung ban do lién két di truyén va phat hién QTL (vi tri chita gen trén nhiém séc
thé) Chuong trinh MAPMAKER/EXP ver 3.0 (Lander & CS, 1987) dugc st dung dé
xay dung ban do lién két clia cac chi thi SSR trén nhiém sic thé lda, khoang céch
gilta cac chi thi SSR duoc tinh bing don vi centimorgan (cM). Cac nhém lién két chi
thi SSR va vi tri clia n6 trén nhiém sic thé Iia dugc xdc dinh dua vao ban dé lién két
cta cac chi thi SSR & lia (McCouch & CS, 2002).
Chuong trinh MAPMAKER/QTL ver.1.1 (Lincoln & CS, 1993) dugc st dung dé xac
dinh QTL qui dinh tinh khéng dao 6n & Iia. Dé tim QTL, nhitng QTL da dugc x4c
dinh & nhitng viing c6 chi s6 LOD (log-likelihood) 16n hon 2.0.
2.3.5.2. Ldp ban do gen chiu han ¢ liia LC93-1
¢ Tao qudn thé F2
Hai giong Iia LC93-1 va Khang dan 18 da dugc lai v6i nhau dé tao cay lai F1, cay
lai F1 tu thu dé tao hat F2. 150 hat F2 da duoc trong dé kiém tra tinh chiu han va thu
mau tdch dé chiét ADN.
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¢ Danh gia tinh chiu han
Cic cay lda b6, me va F2 dugc bé tri thi nghiém dé ddnh gi4 chiu han vao vu Dong
xuan nim 2006 vé6i 3 1an nhac lai. Biéu hién ctia 14 khi bi tao kho ctia mdi cay lda b
me va F2 dugc ghi nhan va ddnh gid theo thang diém cta IRRI tir miic 0 dén 9. Cay
lda bo, me va F2 & giai doan 65 ngdy tudi da bi tao diéu kién kho han bang cach rit
hét nudc va dé dat kho, sau 1 tuan (7 ngay) bat dau ghi nhan su bién déi cua 14 va
theo doi s6 ngay 14 bi cuon hoan toan ctia timg cay F2.
¢ Phdn tich ADN va Phdn tich dii liéu: giong nhu 1ap ban do gen khang bénh dao
on & lda Du chiém.
2.4.MAY MOC THIET BI

- May PCR Eppendorf AQ Mastercycle 22331 Hamburg

- Mady dién di ngang Embi Tec CA 92126 (Anh)

- MaAy dién di ngang BIO-RAD GT (Anh)

- M4y 6n nhiét (Memmert)

- Thiét bi Votex (Genie 2 va MS1 Minishaker)

- TG hat (LABCONCO 47)

- Tu cay vo trung Teltar BH-100 ELANCOURT (Phap)

- Tu cay vo trung LABCAIRE BS21 6XU (Anh)

- Noi hép thanh trung (05MB1-160T-3 -Nga)

- Can dién tr Sartorious (Dtc)

- Mady do pH (HANNA 8521)

- Ta lanh sau —20°C (Frigor - Pan Mach), tu lanh 4°C (National-Nhat Ban)

- May soi gel (T2201, Sigma), mat na chan tia UV (Sigma)

- Ta say (Memmert)

- May li tam lanh (Eppendorf 5810-R va 2K 15 Sigma)

~ My lc (SI50, Anh)

- 6ng Eppendorf, dau con cac loai, pipetman cac loai

- Lo vi song (National-Nhat Ban)

- May khudy tir IKA® RH-KT/C)

- Intel server Proliant 370T-G3 (Mdy chu)

- Hé thong mdy tinh TECPC/ pentium 4-2,4GHz (6 chiéc )
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May in (HP LaserJet-1320)
Laptop Toshiba M205

May anh Canon 7.1

May ly tam Eppeendort 5415-D
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CHUONG 3: KET QUA VA THAO LUAN

3.1. KET QUA THU THAP THONG TIN VE SINH VAT BIEN POI GEN
3.1.1. Thong tin vé mét s6 cay trong bién doi gen
3.1.1.1. Pdu tuong bién doi gen
Dau twong bién d6i gen 12 mot trong nhitng cay trong chuyén gen duoc trong
va thuong mai hod rong rai. Trong d6 da phan la cidc giong dau tuong duoc
bién déi di truyén dé khang thudc trir co va thay doi ham luong axit béo, sau
day la mot s6 giong dau tuong da duge chidp nhan va thuong mai hod & mot s
quoc gia.

¢ Dau tuong chong chiu thudc trir co glyphosate
- Dong GTS40-3-2

- Vecto su dung trong bién nap:

S

Hinh 4: Cdu tric PV-GMGT04 duoc sit dung trong bién nap dong GT'S40-3-2

» —> »> <«
P-E35s CP4EPSPS T-nos nptll ori-pUC T-nos CP4EPSPS P-FMV P-mas GUS T-7
CTP4 lac CTP4

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

Gen chuyén Promoter Terminator Gen chi Phuong phap xac

thi dinh

Hai doan gen | Poan promoter 35S Poan T-NOS | Gen GUS | PCR, Western blot,
CP4-EPSPS, | tang cudng (E35S) c6 | ¢6 nguodn goc | (beta-D- Northern blot,

kich thipc 72 | ngudn goc tir virdt tr Agrobac- | glucuroni- | ELISA

bp va 250 bp, | kham sup lo; Poan terium dase)
c6 ngudn géc | peptit chuyén tiép cla
tu Agrobac- luc lap (CTP4) c6

terium CP4 nguon goc tr Pentunia

- Phuong phdp bién nap: Dung sting ban gen.
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- Muc dich sir dung: duing 1am thifc 4n gia stic va 12 san phdm tiéu thu ctia con
nguoi (dau an, bot protein).

- Déanh gia vé tinh an toan:

* Dong rudng: cdc dong nay an toan khi trong cung voi cdc dong ddu tuong
khdc va khong cé khd ndng gdy ra nhiing rui ro vé dich hai cdy trong.

Kha ning lai chéo khong x4y ra do tinh tu thu ctia ching van khong bi bién déi bai
két qua cua cai bién di truyén.

Vé tiém ndng co dai, cdc dong ddu tuong chong chiu glyphosate c6 thé dé dang
dugc kiém sodt nho cdc bién phdp sinh hoc hodc nho st dung cdc loai thuéc
trir co khdc.

* Pa dang sinh hoc: tinh trang méi sé khong duoc chuyén t6i nhitng ving moi
trudong khong quan 1y va khong c6 cdc dac diém kiéu hinh méi.

* Gid tri dinh dudng: khong c6 dau hiéu khac nhau vé ham lugng cua cdc thanh phan
dinh dudng gifta cic cay chuyén gen va khong chuyén gen.

* Pac tinh doc: kha nang gay doc cua cac dong dau tuong mang gen nay la rat thap
do chiing c6 su twong dong vé trinh tu axit amin, protein v4i dau tuong khong
chuyén gen (da duoc ching minh trén chuot, dong vat ¢6 vi...).

* Tinh gy di dng: C6 su tuong dong vé trinh tu axit amin cta protein CP4-EPSPS so
vGi cac chit gy di tng da bi€t. CP4-EPSPS bi phan huy nhanh chéng bdi axit hoac
enzym thuy phan khi & trong moi trudong dich vi hoac dich rudt cua nguoi va dong
vat.

- Cdc nudc chdp nhén va thuong mai hod san phdm ddau tuong chuyén gen nay
la: Argentina, Uc, Braxin, Canada, Chdu Au, Nhdt Bdn, Ha Lan, Nga, Nam
phi, Thuy si, My, Uruguay.

¢ Pau tuong chong chiu thuoc trir co6 ammonium-glufosinate

- Tén mot s6 dong dau twong: A2704-12, A2704-21, A5547-35, A5547-1217,
GU262, W62, WO8.

»

Bla RB P-35s pat T-35s ori-pUC

A
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Hinh 5: Cdu triic pB2/35SacK su dung trong bién nap cdc dong A2704-12, A2704-
21,A5547-35

Hinh 6: Cau triic pWRG2114 sit dung trong bién nap cdc dong W62, W98

-t
bla ori-pUC  P-35s GUS T-nos T-SSU  bar P-35s
AMVL AMVL

- C4c yéu t6 di truyén da duoc bién nap vao dong chuyén gen:
+ Dong A2704-12, A2704-21, A5547-35:

Gen chuyén Promoter | Terminator | Gen chi | Phuong phap xac dinh
thi

Gen PAT c6 Ban sao 355 Dboan tin Gen bla PCR, Southern blot,

ngudn goc tir vi | ¢6 ngudn goc | hieu Poly- | (betalac- | ELISA

khuan Strep- tir virtt kham | A ¢6 nguén | tamase)
tomyces virido- | sup lo goc tur
chromogenes (CaMV) CaMV-358

+ Dong W62, WO8:

Gen chuyén Promoter | Terminator | Gen chi thi Phuong phap
xac dinh
Gen bar c6 Ban sao 35S ¢6 | Khong 1o Gen gus (beta- PCR
nguon goc trvi | nguén goc tir | thong tin | D-glucuroni-
khuin virtt kham sdp dase) c6 nguén
S.hygroscopicus | lo (CaMV) goc tit E.coli

- Phuong phdp bién nap: Dung sing ban gen.

- Muc dich sir dung: duing 1am thifc 4n gia stic va thuc pham tiéu thu clia con
nguoi (dau an, bot protein).

- Déanh gia vé tinh an toan:

* Pong rudng: khi giai phong ra ngoai moi truong, cac dong nay khong ton tai nhu
dac tinh c6 dai, khong anh hudng dén cac sinh vat khong chu dich hoac moi trudong
no6i chung.

* Pa dang sinh hoc: khong c6 cac dac diém kiéu hinh méi.
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Kha ning lai chéo khong xay ra vi nd van gitt dugc dic tinh 1a cay tu thu.

* Gia tri dinh dudng: cac thanh phan axit amin, axit béo, chat xo, carbohydrate,
protein tho,...clia cAy chuyén gen ciing giong nhu dau twong khong chuyén gen.

* Pac tinh doc: phan tich thanh phan cac chat doc cho thdy chiing cling ¢6 ham
luong giong nhu dau tuong binh thuong.

* Tinh gay di Gng: kha nang gy di tng cua protein PAT thap khi so sanh véi cac
chat gay di tng da biét.

- Cdc nudc chdp nhén va thuong mai hod san phdm ddu tuong chuyén gen nay
la: Canada, Nhdt Bdn, M§ (méi truong, dang thuc phdm hodc thiic dn chdn
nuoi).

¢ Ddu tuong co ham luong axit oleic cao

- Cé4c dong dau tuong da duoc chuyén gen dé€ c¢6 ham luong axit oleic cao bao gom:
dong G94-1, G94-19, G168 (1a cac giong do Dupont tao ra).

- Gen chuyén vao: 1a gen ma hod GmFad 2-1 cha dau tuong (ban sao thi 2 cia
enzym khir bao hoa axit béo — gen nay ma hod cho enzym delta-12 desaturase,
ma né lién quan dén qu4 trinh téng hop axit béo — khi ¢6 ban sao thit 2 ctia gen
nay thi s€ c6 hién tugng giong nhu 1a ‘gene silencing’, két qua la ca 2 ban sao
ctia gen khir bdo hoa bi ‘switched off”, vi vay ngan can dugc su tong hop axit

linoleic va dan dén su tich luy axit oleic trong hat dau tuong).

; ]

[

<
<«

Bla P-B-conglycinin GmFDA2-1 T-phaseolin ~ P-35s GUS T-nos

»
|

bla P-Kti3 Ch.tp dapA T-Kti3

A

Hinh 7: Hai cdu triic plasmid pBS43 (A) va pMLI102 (B) su dung dé bién nap cdc
dong déu tiong G94-1, G94-19, G168

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

Gen chuyén Promoter Terminator Gen chi | Phuong phap
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thi xac dinh

- Gen - Doan promoter 35S | - DPoan tin hiéu | Gen gus PCR, Southern
GmFad 2-1 | dac hiéu do6i v6icay | Poly-A dau3’ | (beta-D- blotting

cta dau c6 ngudn goc tirgen | c6 ngudn goc | glucuroni-
tuong; [S-congly-cinin cla tir gen dase) c6

- GendapA | dau tuong; phaseolin cia | nguén goc
¢6 nguodn - Poan promoter Phaseolus tir E.coli;
goc tir CaMV 358; vulgaris; Gen bla
Coryne- - Promoter dac hiéu | - PoanT-NOS | (petalacta

bacterium v6i cay tic ché trypsin | c6 nguon goc | mase)
glutamicum | Kunitz tir dau tuong | ti Agrobac-

terium

- Phuong phdp bién nap: Dung sting ban gen.

- Muc dich str dung: dung lam thifc 4n gia stic va thuc phdm tiéu thu clia con ngudi
(dau an, bot protein, soi).

- Ddnh gid vé tinh an toan:

* Kiém tra dong ruong: Cdc dong ddu tuong trén da duogc thit nghiém trén
dong ruong tai My, Canada, Pueto Rico, Chilé...vé san luong, cdc ddc tinh
nong hoc bao gom cd tinh nhay cam vdi cdc loai sdu bénh ... cho thdy chiing
déu nam trong viing thong thuong giong nhu cdc dong ddau tuong khong chuyén
gen.

Cdc ddc tinh nhu su tao phdn va khd ndng song sét khong bi thay doi do bién
doi di truyén va cdc dong chuyén gen nay van duy tri duoc khd ndng tu thu
phdn giong nhu cdc cay ddu tuong khong chuyén gen.

Vé tiém nang cd dai: cdc dong ddu tuong cé ham luong axit oleic cao khong cé
ddc tinh ¢d dai va khong cé tiém ndng xdm ldn cdc dong ddu tuong thuong
phdam khdc.

Nguoi ta ciing xdc dinh rang cdc dong ddu tuong trén khong cé cdc tdc dong
c6 hai doi vdi cdc sinh vdt co loi va khong c¢6 nhitng anh huong bdt loi dén

nhitng loai nguy hai khdc.
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* Pa dang sinh hoc: cdc nghién citu cho thdy cdc dong ddu tuong trén khong
c6 cdc ddc tinh kiéu hinh méi. Tinh trang mdi cua cdc dong nay khong truyén
sang cdc loai cay trong khdc trong cdc moi truong kiém sodt.

* Gid tri dinh dudng: phan tich cac thanh phan dinh dudng cta cic dong dau
twong trén cho thdy céc thanh phan nhu protein tong so, ddu, carbohydrat, soi
tho, axit amin dac biét, axit phytic, chat tc ch€ trypsin, isoflavon... c6 ham
luong giong nhu céc giong dau twong khong chuyén gen.

* Pac tinh doc: dau tuong c¢6 ham luong oleic cao cé cac thanh phan nhu chat
béo tong s6, protein, chat xo, chat tro, axit amin, chat khodng va vitamin, c4c
nhan t6 dinh dudng (axit phytic, chat tc ché trypsin, lectin...) va isoflavon
khong khac vé6i cac dong bo me. Khong thay cé cac protein méi khac véi cac
protein truyén thong (Céc protein da cd tinh an toan) xuat hién, cho nén cac
dong trén hoan toan khong c6 tinh doc.

* Tinh gdy di ving: cdc nghién ciiu vé khd ndng gdy di ing dda chiing minh rdang
khong c6 cdc ddu hiéu khdc nhau vé chdt luong hodc so lugng chdt gdy di ting
giita dong ddu tuong c6 ham luong oleic cao va dong ddu tuong thong thuong.

- Cdc nudc chdp nhdn va thuong mai hod sdn phdm ddu tuong chuyén gen nay
la: Uc, Canada, Nhdt Ban, My.

¢ Ddu tuong c6 ham luong axit linolenic thdp

- Céc dong dau tuong da duoc chuyén gen dé c6 ham lugng axit linolenic thap
bao gom: dong OT96-15 (la dong do Agriculture & Agri-Food Canada tao ra).
- Gen chon loc: fan 1(PI361088B) duoc chon loc qua céc thé hé dé 1am giam ham
luogng axit linolenic trong hat.

- Phuong phdp bién nap: lai chéo theo cich truyén théng dé hop nhit tinh trang méi
tlr dot bién gen fan I xay ra 1 cach tu nhién, tir d6 chon loc qua céac th€ hé dugc cac
dong c6 ham luong axit linolenic thap.

- Muc dich str dung: dung lam san pham tiéu thu clia con ngudi (ddu an, bot protein,
s0i tho).

- Ddnh gid vé tinh an toan:
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* Kiém tra dong rudng: cdc dit liéu vé kiéu hinh, ddc tinh néng hoc da cho
thdy rang chiing giong nhu cdc dong ddau tuong thong thuong.

* Pa dang sinh hoc: do dong nay van giit duoc ddc tinh la cdy tu thu phdn,
hiém khi biéu hién bdt ky ddc tinh ngii nghi nao cho nén chiing khoéng canh
tranh vdi cdc cdy trong khdc.

* Thanh phdn dinh dudng: Dong ddu tuong chuyén gen nay khong duoc xem
xét vé thanh phdn dinh dudng ngoai trir thanh phdn axit béo. Nguoi ta thdy
rang ham luong cua cdc loai axit béo nhu palmitic, stearic, oleic, linoleic
trong dong ddu tuong c6 ham luong linolenic thdp gan nhu tuong duong vadi
dong bé'me va cdc dong ddu tuong thong thuong khdc.

* Pac tinh doc: nguoi ta thay rang khong c6 cdc protein mdi xuat hién va cdc tinh
trang m&i khiac cho nén ciac dong dau tuong trén hoan toan khong c6 tinh doc.

* Tinh gdy di vng: khong cé su xem xét vé khd ndng gdy di ving cua dong ddu
tuong nay.

- Cic nuSc chap nhan va thuong mai hod san pham dau tuong chuyén gen nay la:
Canada (ch&p nhan & dang thuc pham vao nam 2001).

3.1.1.2. Cdc dong ngo bién doi gen

Giong nhu dau tuong, ng6 ciing 1a cay trong chuyén gen dugc thuong mai hod &
nhiéu quéc gia. Mot s6 dong thuong mai da gan lién véi tinh trang bién doi ctia nd
nhu ngod Bt. Sau day 12 thong tin vé mot s6 dong chuyén gen dang duoc thuong mai
hod & mot s6 quoc gia:

¢ Cac dong 676, 678, 680

- Phuong phdp chuyén nap: Sir dung sing bén gen.

- Cac dong ngo 676, 678, 680 duoc cai bién di truyén dé tao ra dong ngo bat duc
duc. Dong bat duc duc chita mot gen adenine methylase (dam), gen nay c6 nguon
goc tir E.coli. Tuy nhién khi bién nap gen dam vao thuc vat thi su biéu hién ctia n6
khong ro rang trong cac ciy da bién nap. Nhitng dong nay cling chita gen marker
chon loc PAT, gen nay chong chiu dugc véi thudce trir co glufosinate. Dong 676 chita
mot gen dam va 2 gen PAT (mot trong s6 cac gen chén PAT va dam la gidong nhau).

Dong 678 chita 3 gen chén dam va 2 gen chén PAT (mot trong sO cac gen PAT va

84



dam la giong nhau. Gen PAT khac xuat hién mot phan ban sao. C6 it nhat mot ban
sao ddy du cua gen dam c6 mat trong dong 678 va mot su sap xép lai duoc tim thiy &
dau 3’ cia mot trong s6 cac gen dam). Dong 680 chita 4 gen dam va 1 gen PAT don
(Mot trong so6 cac gen PAT va dam la giong nhau. Ba gen PAT khac xuit hién mot

phan ban sao cua gen dam. Mot gen dam va mot gen PAT con nguyén ven ¢4 mat

P-5126del dam Topinll  P-35s pat T-358

trong dong 680).

Hinh 8: Cdu triic PHP 6710 duoc sit dung trong bién nap cdc dong ngo 676, 678, 680

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

Phuong phap

Gen chuyén Promoter Terminator e
xac dinh

- Gen PAT c6 ngu6n goc - Boan CaMV 35S; boan T-358 PCR, Southern

tu Streptomyces - Boan promoter c6 nguon goc | blot, Northern
viridochromogenes; 512del dac hiéu v6i tir vi rat kham | blot
- Gen dam (adenine bao phan c6 ngudn sup lo

methylase) c6 nguén goc | g0c tir ngo;

tu E.coli

- C4c dong ngo 676, 678, 680 da duoc dung 1am thifc 4n gia sic va thuc phdm tiéu
thu cua con nguoi 6 Canada vao nam 1996.

¢ Dong Bt11: 1a sam ph4m cua cong ty Syngenta Seed.
- Phuong phap chuyén nap: Chuyén ADN truc ti€p vao genome cua cay.

- Gen chuyén vao: 1a CrylA(b) va pat. Ngo Bt 11 da dugc tao ra dé biéu hién
protein CrylA(b) - protein noi doc t6 d-endotoxin d6i véi con trung. Protein nay cé
tac dung tiéu diét cdc con tring thudc bo cinh vay, ké ca sau duc than ngo chau Au
(ECB). ECB la sau hai cht yéu ¢ ngd, né lam giam nang suat do pha hai doi véi 14,
than, bong co. Ngoai ra, Btl1 c6 chtta gen pat - gen nay dugc phan 1ap tir mot loai xa

khuén dat Streptomyces viridochromogenes. Gen nay cho phép san sinh ra enzyme
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phosphinothricine N- acetyltransferase (PAT) enzym nay c6 kha nang chong chiu

duoc glufocinate.

Cau tric pZ01502 bat nguodn tir pUCI8 da duge stt dung trong bién nap dé tao ra

. » —_—
L >

01322 p-35s CrylA(b) Tnos p-35s  pat T-nos bla lac
IVS6 IVS2

dong ngo Btl1:

Hinh 9: Cdu triic pZ01502 sit dung trong bién nap dong Btl 1

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

Gen chi | Phuong phap

Gen chuyén Promoter Terminator
thi xac dinh
- Gen PAT c6 - Poan Doan tin hiéu | Gen bla | PCR, Southern
nguon goc tir vi CaMV'358S; Poly-A dau (betalac- | blot, ELISA
khuén - Doan intron 3’T-NOS c6 | tamase)
Streptomyces IVS2, IVS6 tur nguon goc tir
viridochromogenes | gen alcohol A.tumefaciens

- Gen CrylA(b) ¢6 | dehydro-genase | IS
nguon goc tr cta ngd
Bacillus

thuringien-sis

subsp. kurstaki

- Muc dich sir dung: Dang 1am thifc 4n gia sic va thuc pham tiéu thu cho con ngudi.

Nam chép thuan cho phép st dung san pham ngo Btl1 & mot s6 quoc gia:

Phong Thuc
L thichra | phamva/ 2 Thifc an Thi
Quoc gia ngoai moi | hoac thitc Thyc pham gia sudc truong

truong an gia sic

Achentina 2001 2001 2001

Australia 2001

Canada 1996 1996 1996

Cong dong

Chau Au 1998 1998 1998

Nhat Ban 1996 1996 1996

Philippine 2003 2003

86




Nam Phi

2003

2003

Thuy Si

1998

1998

Vuong qudc
Anh

1998

1998

My

1996

1996

+ Dong B16

- Phuong phdp chuyén nap: Str dung sting ban gen.

- Dong B16 duoc cai bién di truyén dé khang thudc trir ¢c6 ammonium-

glufosinate (hay phosphinothricin), thanh phan hoat tinh cta thuoc diét co

Basta, Finale, Buster, Harvest va Liberty. Ammonium-glufosinate 12 mot chat

diét ¢6 c6 phé rong, khong chon loc. N6 dugc sir dung dé ki€ém soét co dai sau

khi cay moc hoic kiém sodt tham thuc vat moc trén dit ma ching khong st

dung cho muc dich gieo trong. N6 ¢6 thé bi vi khuin phan huy & mitc do cao,

khong c6 hoat tinh du thira, va mic do doc tinh doi véi con nguoi va dong vat

rat thap. Kha nang chong chiu glufosinate trong dong nay la do gen bar, gen

nay ma hod cho enzym phosphinothricin- N- acetyltransferase (PAT) ma cho

phép cac cay trong nay song sot trong khi ma tng dung khéac cta glufosinate

c6 thé gay chét.

B T

bl lac

-
T-Tr7

bar

P-35s

ori1-pUC

Hinh 10: Cdu triic pDPG165 sut dung trong bién nap dong B16

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

) . Phuong phap
Gen chuyén Promoter Terminator Gen chi thi
xac dinh
Gen bar c6 - boan CaMV - | Doan tin Gen bla PCR, Southern
ngudn goc trvi | 358 hiéu s6 7 (betalac-tamase) | blot
khuin (Tr7) ban sao
S.hygroscopicus T-ADN
¢ Dong 176
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- Phuong phép chuyén nap: St dung sting ban gen.

- Dong176 duoc cai bién di truyén dé biéu hién hai protein noi doc t6 delta-

CrylA(b) cua con trung. Mot protein chong lai con trung hai hat phin ngo va

protein kia chong lai con trung duc than ngo6. Dong nay cling dugc goi tén la

Bt176.

Hai cau tric pCIB4431 va pCIB3064 da dugc st dung trong bién nap:

T-35s CryIA(h)  P-PEPC

int.9

P-PCDX  CryIA(b)

int.9

Hinh 11: Cau tric pCIB4431

T-35s bla

ori-pUC

»

P-35s

bar T-35s bla

Hinh 12: Cdu tric pCIB3064 (bdt nguon tix plasmid apUC)

v

ori-pUC

- C4c yéu t6 di truyén da duoc bién nap vao dong chuyén gen:

lac

—>

. Gen chi | Phuong phap
Gen chuyén Promoter Terminator
thi xac dinh
- Gen CrylA(b) - Ban sao th nhat 1a DPoan tin Gen bla | PCR, Southern
c6 ngudn goc tir | promoter tir gen hiéu Poly-A | (betalac | blot, Western
Bacillus phosphoenolpyruvate c6 nguon goc tamase) | blot, Northern

thuringien-sis

subsp. Kurstaki,

- Gen bar co6

nguon goc tlr

carboxylase cua ngo va
terminator CaMV-35S, ban
sao thit 2 1a promoter c6

nguon goc tr gen CDPK va

tu CaMV

blot
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S.hygroscopicus

terminator CaMV-35S
- Boan CaMV35S;

¢ Dong CBH - 351

- Phuong phap chuyén nap: Sir dung sing bén gen.

- Dong nay da dugc chuyén gen d€ biéu hién protein Cry9C c¢6 tac dung trir sau.

Protein nay c6 hiéu qua trong viéc kiém soét 4u trung clia sau duc than ngé Chau Au

trong toan bo mua sinh trudng.

- Ciu tric pRVA9909 chia Cry9C va cau tric pDEI10 chita gen bar da duoc sl

dung trong chuyén nap:

P-35s cab22L

cry9C

>
T-35s  ori-pUC

bla

pUC19

Hinh 13: Cdu triic pRVA9909 sir dung trong bién nap dong CBH-351

pUCI19

P-35s

>
bar T-nos

ori-pUC

bla

pUCI19

Hinh 14: Cdu triic pDE110 sit dung trong bién nap dong CBH-351

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

. Gen chi | Phuong phap
Gen chuyen Promoter Terminator
thi xac dinh

- Gen bar c6 nguéon goc | - Poan - Doan tin hiéu Gen bla | PCR
tu S.hygroscopicus; CaMV35S; Poly-A dau 3’ c6 | (betalac
-Gen Cry9C c6nguén | - Trinh ty diéu | nguon goc tir tamase)
goc tir Bacillus khién clia gen | A.tumefaciensis;
thuringiensis subsp. cab22L cha - Poan tin hiéu
Tolworthi Pentunia Poly-A ¢6 nguon

goc tt CaMV
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¢ Dong DBT418

- Phuong phdp chuyén nap: Sir dung sing bén gen.

- Dong ngdé DBT418 c6 kha nang khang sau duc than ngo Chau Au (ECB), 1a loai

sau hai chinh ctia ng6 nhd duoc chuyén gen CrylA(c) delta-endotoxin, gen ndy c6

nguon goc tit Bacillus thuringiensis subp. kurstak chung HD-73. Dong nay ciing c6

kha nang chong chiu v6i ammonium glufosinate (phosphinothricin). Tinh khang

ammonium glufosinate 12 do gen bar da duoc chuyén vao genome ciia cdy, gen nay

ma hod enzym phosphinothricin-N-acetyltransferase (PAT). Hai cau tric plasmid su

dung trong bién nap:

P-35s

Hinh 15: Cau triic pDPG165 sit dung trong bién nap dong DBT418

bar 117> lac

T

bla ColE1-ori

P-35s adnhtinti  pinll TT7  lac Fi(or  bla

Hinh 16: Cau triic pDPG320 sit dung trong bién nap dong DBT418

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

ColE1-ori

, Gen chi | Phuong phap
Gen chuyén Promoter Terminator
thi xac dinh

- Gen bar c6 nguén - Doan CaMV 35S; - Boan tin hiéu | Gen bla | PCR, ELISA
goc tu - 2 ban sao cta s0 7 (Tr7) ban (betalac
S.hygroscopicus; octopine synthase sao T-ADN; tamase)
- Gen CrylA(c) c6 (OCS) c6 nguodn goc | - Doan tin hiéu
nguén goc tr Bacillus | tt Agrobacterium Poly-A va
thurin-giensis subsp. | - Gen adhl-int.1 terminator pinll
Kurstaki; (alcohol cua khoai tay
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- Gen tc ché protease | dehydrogenase gene-
(pinIl) c6 nguoén goc | introns I) ctia ngod

tu khoai tay

¢ Dong GA21

- Phuong phép chuyén nap: St dung sting ban gen.

- Dong GA21 la ng6 Roundup Ready, chdng chiu thudc trir cd glyphosate.
Glyphosate 1a 1 loai thudc trir co dugc biét sau nay, day la loai thudc trir o ¢6
hé thong phan loai rd nét ma né da dugc sir dung rong rai dé kiém sodt khong
chon loc d6i véi cac loai c¢o dai 1 nam va lau nam. Dong GA21 ¢6 kha nang
khéang thudc trlir c6 nho chuyén gen EPSPS noi sinh clia ngd vao genome clia

cay, enzym_mi hod cfia_gen nay khone nhav vdi su khir hoat tinh boi

glyphosatg

P-ract OTP mEPSPS T-nos

Hinh 17: Poan ADN ciia cdu triic pDPG434 sit dung trong bién nap dé tao ra dong GA21

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

X Phuong phap xac
Gen chuyén Promoter Terminator
dinh
Gen EPSPS | - Trinh tu intron va | Poan tin hiéu Poly-A dau | PCR, Western blot,
cua ngo doan promoter 3’ T-NOS c6 nguon goc tir | Northern blot, Souther
actinI cua lda A.tumefaciensis blot, ELISA

¢ Dong Mon832

- Phuong phép chuyén nap: St dung siing ban gen.

- Dong ngo6 chong chiu thudc trir ¢ Mon832 da dugc cai tién di truyén dé khéang
glyphosate - 1a thanh phan hoat tinh clia Roundup®, 1a thudc trir cé ¢6 hé thong phan
loai rd nét ma da duoc st dung rong rai dé kiém sodt khong chon loc cdc giong co
hang nam va lau nam. Kha nang chong chiu thudc trir co glyphosate la do 2 gen

CP4-EPSPS va gox da dugc dua vao genome cua cay.
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Hai cau tric PV-ZMBKO07 va PV-ZMGT10 di duoc st dung dé bién nap tao ra dong

Mon832 (c4c céu triic ndy ciing da dugc sit dung dé tao ra Mon80100, Mon809 va

Mon§810).

ol

P-E35s hsp70

CrylA(b)

L |

T-nos lac

-«

oripUC  nptII

Hinh 18: Cdu triic PV-ZMBKO7 (Mon832)

P-E35s hsp70

CTP2

»r—>r =

CP4EPSPS
T-nos

P-E35s hsp70

CTP1

T-nos
lac

-
ori-pUC  nptlI

Hinh 19: Cdu triic PV-ZMGT10 (Mon832)

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

Gen chuyén Promoter Terminator Gen chi thi Phu’(mg.phép
xac dinh
- Gen goxv247 - Doan promoter 35S ting | Poan tin Gen nptll PCR, Western
(glyphosate cuong (E35S) ¢6 nguon hiéu Poly-A | (neomycin | blot, Northern
oxidoreductase) c6 | goc tir virtit kham sdp lo; | dau 3’ T- phosphotran | blot, Souther
nguon gaoc tir - Doan peptit chuyén tiép | NOS c6 sferase II) blot, ELISA
Ochrobactrum cuta luc lap c6 ngudn géc | nguodn goc | ¢6 ngudn
anthropi; tir gen SSUTA ctia A. ti A.tumefa- | goc tu E.
- Gen CP4EPSPS | Thaliana (CTPI) va gen | ciensis coli
c6 nguodn goc tr | EPSPS cua A. Thaliana
A. tumefaciens (CTP2)
CP4 - Doan intron HSP70 cta
ngo;

+ Dong Mon 802

- Phuong phép chuyén nap: St dung sting ban gen.

- Dong ng6 Mon 802 da dugc bién doéi di truyén dé biéu hién protein ki€ém sodt con

trung 1a CryIA(b), protein nay c6 nguédn goc tit B. thuringiensis subsp. Kurstaki, va

protein CP4- EPSPS va GOX c6 kha nang chong chiu thudc trir c6 glyphosate.

Ngo6 Mon 802 duoc tao ra nho sut dung cac vecto PV-ZMGT03 va PV-ZMBK15.

P-E35s hsp70 CP4EPSPS
CTP2

>—> >

nptll
T-nos

lag®)o

hsp70

ori-pUC P-E35s

CryIA(b)

.
P

T-nos




Hinh 20: Cdu triic PV-ZMBK15

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

X Gen chi thi | Phuong phap
Gen chuyén Promoter Terminator
xac dinh

- Gen CP4EPSPS c6 - Boan promoter 35S | Doan tin hiéu | Gen nptll PCR, Souther

nguoén goc tir A. tang cuong (E35S) ¢6 | Poly-A dau (neomycin | blot
tumefaciens CP4; nguon goc tir virdt 3’T-NOS c6 | phosphotran
- Gen goxv247 kham stp lo; nguon goc tir | sferase II)
(glyphosate oxidore- - Poan peptit chuyén | A.tumefaciens | c6 nguon
ductase) 6 nguén goc | HEP ctia lyc lap c6 is goc tr E.
tit Ochrobac-trum nguon g tir gen coli
anthropi SSU1A cua A.
- Gen CrylA(b) c6 Thaliana (CTPI1) va
nguén géc tir Bacillus | " EPSPS ciia A.
thuringien-sis subsp. Thaliana (CTP2)
kurstaki - Doan intron HSP70

clia ngo;

¢ Dong Mon 863

- Phuong phép chuyén nap: St dung sting ban gen.

- Mon 863 da dugc bién d6i di truyén dé biéu hién protein ctia con tring 1a Cry3Bbl
c6 nguodn goc tit B.thuringiensis subsp. Kumamotoensis. Protein nay c6 hiéu qua

trong viéc kiém sodt 4u trung clia sau hai r& ngdo (CRW) (coleoptera, Diabrotica

spp.). ’

- -
Ll

P-35s nptll T-nos P-4ASI ract 1 int cry3Bbl T-tahsp 17
Wt CAB

Hinh 21: Cdu triic PV-ZMIRI13L st dung trong bién nap dong Mon 863

- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen:

Gen chuyén Promoter Terminator Gen chi | Phuong phap
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thi xac dinh

- Gen - Boan CaMV 35S v6i | - Trinh tu khong Gen nptll | PCR, Souther
cry 339[9]{0 ° 14 doan lap lai cta trinh | dich ma dau 3’ cia | (neomycin | blot, ELISA
ngudn goc
ti Bacillus | tu hoat tinh (4-AS1) protein soc nhiét phospho-
thuringiensi | Poan intron actinI ctia | 17.3 cla lia mi transferase
s subsp. :
Kumamo- laa (ract 1 int); (tahspl7) 1) c6
toensis - Trinh tuy dan dau - Doan tin hiéu nguon goc

khong dich ma diu 5> | Poly-A dau 3’ T- tu E. coli

tlr protein lién két v6i | NOS c6 ngudn goc

chlorphull a/b cua lia | tit A.tumefaciensis

mi (WICAB)

¢ Dong Mon 80100

- Phuong phép chuyén nap: St dung sting ban gen.

- Mon 80100 la dong ngo chuyén gen noi doc t6 delta-endotoxin CryIA(b) ma ho4
protein dé kiém sodt con trang. Protein nay 1a 1 trong céc protein trir siu ma ciing
duoc biét nhu 1a cac noi doc té delta-endotoxin, ma né duoc sinh ra trong tu nhién
nhu 12 céc tinh thé bao tir cha B. thuringiensis subsp. Kurstaki. Protein ndy cé tac
dung choéng lai céc con tring thuoc bo canh vay, ké ca sau duc than ngdé Chau Au
(ECB).

+ Dong MS3, MS6

- Phuong phdp chuyén nap: Chuyén ADN truc ti€p vao genome cla cay.

- Dong MS3 va MS6 1a 2 dong ngo chuyén gen barnase bat duc duc do SeedLink tao
ra bang k§ thuat di truyén, 2 dong ngo6 chuyén gen nay géom c6 2 tinh trang biéu
hién: Chic nang bat duc duc nhan troi. Gen thit hai dugc chuyén dinh kém 1a gen

Bar biéu hién tinh khang thudc trir co glufosinate - ammonium. Cdc cay bat duc duc

trong chon tao ngo lai trén thé gidi.

Tnoe M °B-TA%8

Hinh 22: Plasmid pVE108 duoc sit dung dé bién nap tao ra dong MS3

da duoc tng dung trong viéc tao ngod lai c¢6 hiéu qua cao, hién dang dugc ting dung
- > . -
BHg]g o Barnas Pss  Bar T 8”888 Big
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- C4c yéu t6 di truyén da duoc bién nap vao dong chuyén gen MS3:

Gen chuyén Promoter Terminator
thi xac dinh

Gen chi | Phuong phap

- Gen bar c6 nguoén goc tir | - Poan CaMV 35S, | - Doan tin Gen bla | PCR, Southern

S.hygroscopicus; - Promoter dac hiéu PolyA | (betalac blot
- Gen barnase (barnase hiéu v6i bao phan | dau 3° NOS | tamase)
ribonuclease) c6 nguon pTa29 c6 nguén | ¢ ngudn goc

goc tir Bacillus goc tir Nicotiana | tU A.

amyloliquefaciens tabacum tumefaciens

¢ Dong NK603
- Phuong phdp bién nap: Chuyén nap nhd sing ban gen.
- Dong ng6 NK603 da dugc cai bién di truyén dé biéu hién kha nang chéng thudc trix
c6 glyphosate. Glyphosate la thanh phan hoat tinh trong Roundup®, 1a loai thudc trir
cb ¢6 hé thong phan loai rd nét ma né di duge sir dung rong rai dé kiém sodt khong
chon loc cac giong co6 dai 1 nam va lau nam. Gen CP4-EPSPS ma hoa enzym 5-

enolpyruvylshikimate-3-phosphate synthase (EPSPS), tao ra kha nang chdng chiu

-

P-ract ractlint cTP2 CP4EPSPS T-nos P-E35s hsp70 ctP2  CP4EPSPS T-nos

khang thudc trir co glyphosate trén canh dong trong ngo.

Hinh 23: Cdu triic plasmid PV-ZMGT32L dd dwoc sir dung dé tao ra dong NK603
- C4c yéu t6 di truyén da duoc bién nap vao dong chuyén gen:

R Phuong phap
Gen chuyén Promoter Terminator
xac dinh
- Hai doan gen | - Poan promoter actinl ctia lda | Poan tin hiéu PCR, Western

CP4 EPSPS c6 | chia doan intron P-ractl/ractl; | Poly-A dau 3’ blot, Souther

nguon goc tir - Poan peptit chuyén ti€p clia T-NOS c6 nguon | blot, ELISA
A.tumefaciens | luc lap c6 nguén géc tir gen goc tir
CP4; EPSPS cua A. Thaliana (CTP2); | A.tumefaciensis

- Boan intron HSP70 ctia ngo;
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- Boan promoter CaMV 35S
tang cuong (E355)

¢ Dong T14, T25

- Phuong phdp chuyén nap: Chuyén ADN truc ti€p vao genome cla cay.

- T14 va T25 da duoc cai bién di truyén dé chong chiu ammonium glufosinate

(phosphinothricin), thanh phan hoat tinh cta cac loai thudc trir co cua cac hang

Basta, Finale, Buster, Harvest va Liberty. Tinh khang thudc trit c6 ammonium

glufosinate c6 dugc 1a do gen PAT.

»

\j

bla ori-pUC P-35s

PAT

T-35s

Hinh 24: Plasmid p35S/Ac da dwoc s dung dé tao ra dong Tl4, T25

- C4c yéu t6 di truyén da duoc bién nap vao dong chuyén gen:

. Gen chi | Phuong phap
Gen chuyén Promoter Terminator
thi xac dinh
Gen PAT c6 nguon Poan DPoan tin hiéu Gen bla PCR, Northern
goc tir vi khudn CaMV35S | Poly-A c6nguén | (betalac- | blot
Streptomy-ces goc tir CaMV tamase)
viridochromogenes

¢ Dong TC1507

- Phuong phép bién nap: Chuyén nap nho sing bén gen.

- Dong ng6 TC1507 duoc cai tién di truyén dé khang con trung va thudc trir co

glufosinate. Dong nay chita gen CrylF - 1a protein CrylF cua coOn trung cé

nguon goc tr B. thuringiensis var. aizawai. Protein nay c6 hiéu qua trong viéc

kiém sodt 4u triing ctia nhiéu loai sau bo phd bién & ngd chang han nhu sau

duc than ngo Chau Au, sau duc than ngo Tay Bic, sau ngai den, sau cin gié.

Dong TC1507 c6 kha niang chong chiu ammonium glufosinate 12 do chuyén

gen PAT vao genome cuia dong nay.

-

-

P-ubizM1(2) oy, T-ORF25 P-35s

PAT T-35s




Hinh 25: Plasmid PHI8999A da duoc swr dung dé tao ra dong TC1507

- C4c yéu t6 di truyén da duoc bién nap vao dong chuyén gen:

) Phuong phap
Gen chuyén Promoter Terminator
xac dinh
- Gen PAT c¢6 nguodn goc | - Boan CaMV35S; | - Doan tin hiéu PolyA PCR, Southern
tu Streptomyces - Vung khong c6 nguodn goc tir CaMV; | blot, Western
viridochromogenes; dich ma dau 5’ tit | - Poan tin hiéu PolyA blot, ELISA

- Gen crylF c6 nguén
goc tir Bacillus
thuringiensis var.

aizawai

gen ubiquitin
(ubi) chita doan
intron va exon dau

tién cuia ngo

dau 3’ tirt ORF25 ¢6
nguon goc tlr
Agrobacterium

tumefaciens

¢ Dong DBT418 - DK566

- Phuong phap bién nap: chua c6 thong tin.

- Dong ng6 DBT418-DK566 da duoc cai bién di truyén dé biéu hién kha nang chong

chiu thudc trir co glyphosate va khang con tring thudc bo canh vay. Glyphosate 1a

thanh phan hoat tinh cia Roundup®. Gen phosphinothricin acetyltransferase (PAT)

quy dinh tinh chong chiu thudc trir ¢6 glyphosate & ngo6. Tinh khang sau la do gen

CrylA(b) quy dinh, gen nay c6 nguén goc ti B. thuringiensis.

¢ Dong DLL25-DKS566

- Phuong phép bién nap: Chua c6 thong tin.

- Dong ngo DLL25-DK566 dugc cai tién di truyén dé khang thudc trir co

glufosinate. Tinh chong chiu ammonium glufosinate cua DLL25-DK566 1a do

chuyén gen phosphinothricin-N-acetyltransferase (PAT) vao genome ctia dong

nay.

3.1.1.3. Dong Ca chua FLAVR SAVR™ (Lycopersion esculentum) chuyén gen

- Tinh trang: Kim hdm su thoi nhiin biang cdch tc ché hoat dong ctia enzym

polygalacturonase.
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- Phuong phdp: Chuyén gen gién ti€p vao thuc vat nhd vi khuén Agrobacterium
tumerfaciens.

- Muc dich str dung: str dung cho con nguoi & dang tuoi hodac da ch€ bién. Dong ca
chua chuyén gen nay da dugc dua vao thuong mai hod trong nhitng nam gin day.
Thong tin vé cong ty: Calgene Inc.

Téng két thong tin vé cdc quoc gia sit dung ca chua Flavrsavr

Thuc pham
’ Nam phong thich ra Thuc | Thirc an Thi
Quoc gia va/hoac thitc an .
ngoai moi truong L pham | giasic | truong
gia sic

Canada 1995

Nhat Ban 1996 1997

Mexico 1995 1995 1995

My 1992 1994

Ngay nay, ca chua duoc phat trién thanh cay thuong phdm & 159 quéc gia va téng
san lugng dat hon 98 triéu tan trong nam 2000. Nhitng nudc san xuit ca chua 16n
nhat trong nam 2000 1a Trung Qudc, Ai Cap, An Do, Italia, Tho Nhi Ky va My.

Dong ca chua FLAVR SAVR ™ duoc chuyén gen dé kim ham sy mém
nhiin nhd chuyén ban sao bé sung clia gen ma hoa enzym polygalacturonase
(PG) c6 dinh hudng vao chubi antisense, két qua 1a lam giam sy dich ma cua
mARN ctia PG noi sinh. Chudi khong ma hod gen polygalacturonase thuc
chat 1a ban sao ma ngugc cua mot phan gen PG gbc & ca chua ma né tc ché su
biéu hién clia enzyme ndi sinh PG trudc khi qua bat dau chin. Co ché cla su
giam hoat tinh ctia gen PG trong dong ca chua FLAVR SAVR ™ ciing nhu 12
moi lién két vé su lai hod ctia chudi khong ma hod va chudi ma hod mARN
dan dén giam tong s6 chudi duong tu do cia mARN gidi mi protein. Su biéu
hién cta gen PG giam dan dén giam su pha v& cua pectin va két qua la thanh t€
bao clia qua lau bi pha huy, kim hdm qua trinh chin nhiin . Dong ca chua
FLAVR SAVR™ d3 cai tién duogc ky thuat thu hai qua va qud trinh ché bién,
n6 cho phép cay ca chua chuyén gen ton tai lau hon gitt duoc huong vi tu

nhién, duy tri do ciing dé van chuyén bang thu thuy va san xudt c4c san pham
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c6 dac trong qua trinh ché bién. Hoat tinh cua gen ndi sinh PG tim thay ¢ dong
ca chua chuyén gen FLAVR SAVR™ nho hon 1% hoat tinh cta gen PG tim
thay & dong ca chua boé me khong dot bién.

Khi lai giita dong ca chua FLAVR SAVR™véi dong ca chua anh dao &
My, ty 1€ lai chéo giita cac dong ca chua nay la rat thap va dong ca chua anh
dao khong pho bién & viing danh cho san xuét ca chua véi quy mo 16n. C6 thé
két luan rang kha nang bién doi gen giita cdc dong ca chua 12 nho va tham chi
su lai chéo giita cdc loai ca chua Ia rat kho khan. Trong trudng hop c6 thé xay
ra su lai xa gifta cdc hat phan cua cay ca chua FLAVR SAVR™ véi céc cay
khac tinh trang chin cham cua céc cay ca chua hoang dai 1a khong giam va cé
thé hat phan s& khong song sot khi dem thu tinh.
3.1.1.4. Mot 56 dong Bong (Gossypium hirsutum L) chuyén gen
¢ Dong 19-51A
- Tinh trang: Khang thudc trir cd Sulfonylurea, dac biét la triasulfuron va
metsulfuron - methyl.

- Phuong phdp bién nap: Chuyén gen gidn ti€p vao cay thong qua Agrobacterium
tumefaciens

- Muc dich sir dung: san phdm bong cho soi, hat va bot dé 1am thifc an gia sic, ddu
tu hat lam thic an cho con nguoi.

Thong tin vé cong ty: San pham nong nghiép ctia DuPont — Canada.

; Nam phong Thuc pham
Quoc ., Thirc an Thi
thich ra ngoai | va/hoac thicc an | Thuc pham
gia gia sic truong
moi truong gia suc
My 1996 1996

Dong 19-51A da duoc phét trién nho ki thuat tai t6 hgp ADN dé dua gen ALS chong
chiu Sulfonylurea, gen nay ma hod enzym acetolactate synthase (ALS). Enzym ALS
da san sinh trong cac dong bong chuyén gen nay gitlip né ¢6 kha ning chéng chiu
duoc thudc trir co Sulfonylurea. Gen ALS da sir dung trong dong bong 19-51A 1a ciu
tric gen chimeric dugc két hop giita hai gen ALS khac nhau ma ca hai gen nay ma

hod cac ving nhay cam véi thudc trir co cia ALS (Mazur va CS, 1987). Gen chimeric
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S4- HrA duoc chuyén vao t€ bao cla cay bong nhd Agrobacterium tumefaciens.

pUC19 LB
TiPlasmid ADN

Dong bong da sir dung dé phat trién dong 19-51A 1a tir dong Coker 312.

[
-

RB puci9 p-ALS chimeric S4HrA T-ALS

E-OCS

Hinh 26: Cdu triic pMH26 sut dung trong bién nap Dong 19-51A

- C4c yéu t6 di truyén da duoc bién nap vao dong chuyén gen:

. Phuong phap
Gen chuyén Promoter | Terminator
xac dinh
Gen als (acetolactate synthase) Khong co Khong c6 | PCR, Southern
c6 ngudn goc tir thé kham ctia 2 thong tin thong tin | blot
gen AHAS (S4-Hr4))

¢ Dong bong 281-24-236

- Tinh trang: Khang sau bo thuoc bo cénh viy

- Phuong phdp bién nap: Chuyén gen gian ti€p nhd vi khuin Agrobacterium
tumefaciens.

- Muc dich sir dung: San ph4m bong cho soi, hat va bot dé lam thifc 4n gia sic, ddu
tu hat lam thic an cho con nguoi.

Thong tin vé cong ty: Dow AgroSciences LLC

Nam phd Thuc pha
| campRons g PAMEPEIM I rpee | Thican | Thi
Quoc gia | thich ra ngoai | hoac thitc an A L o
NI . pham gia suc truong
moi truong gia suc
Mexico 2004
My 2004 2004

Dow AgroSciences LLC da phat trién dong bong 281-24-236 (Gossypium
hirsutum) thong qua su bién déi di truyén cua dong bong Acala GC510 (B690) dé
khang sau bo thuoc bo canh vdy. Dong méi nay tao ra protein CrylF ¢6 nguén goc
tir ching Bacillus thuringiensis. Aizawai. Cac Delta-endotoxin protein tao ra gen
CrylF hoat dong nho su lién két c¢6 chon loc véi thu quan dic hiéu & biéu mo ruot

gifta clia cdc loai sau nhay cam. Khi du triing cta bo canh vdy an phai CrylF thi bi
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chét va hoat tinh dac hiéu ctia n6 ¢6 thé tham gia truc ti€p vao vi tri lién két dic hiéu
6 cac con trung dich. Khong cé vi tri lién két doi véi cac delta-endotoxin cua B.
thuringensis trén bé mat t€ bao ruot cua dong vat c6 vd, vi vay dong vat nuodi va con
nguoi khong nhay cam doi véi cac protein nay.

3.1.1.5. Dong Cdi ddu Westar OXY-235 (Brassica napus) chuyén gen

- Tinh trang: Khédng thudc trir c6 oxynil, bao gdbm bromoxynil va ioxynil.

- Phuong phap bién nap: chuyén gen gi4n tiép nhd Agrobacterium tumefaciens.

- Muc dich sir dung: San pham tiéu dung cho con nguoi va gia stic

Thong tin vé cong ty: Aventis CropScience (Rhone Poulenc Inc.)

Thong tin lién quan dén viéc st dung san pham chuyén gen nay:

. Nam phéng | Thuc pham va/ ) )
Quoc . . . . . Thic an Thi
. thich ra ngoai | hoac Thirc an gia | Thuc pham L R
gia R ) gia suc truong
moi truong suc
Canada 2003 1997 1995
Uc 1996 2002
Nhat Ban 1997 1997 1997
My 1998 1998

Cai diu (Brassica napus) dugc trong thuong phadm & 50 nudc vé6i tong san lugng
dat trén 40 triéu tdn. Cic nudc san xuat Cai dau cht yéu vao nam 2000 la Trung
Quoc, Canada, An do, Dic, Phap, Uc va My. Cai dau duogc trong dé 14y hat, c4c hat
duogc dung lam nguyén liéu chinh trong dau thuc vat va ciing dugc st dung lam thiic
an gia stc. Thuc phdm chii y&u st dung tir cai ddu & Bic My va Chau Au 1a déu an.
Dau cdi ddu c6 thé dugc sir dung dé tron xalt, dé nau nuéng hay tron 14n véi c4c loai
dau thuc vat khac trong qua trinh san xuét bo, dau ran, salat, ndu nuéng. Bot xay cua
cai dau, mot san phdm phu clia qu4 trinh san xuat diu an dugc bo sung theo nhiing ty
1¢ nhat dinh vao trong thiic an chan nuoi.

Dong cai ddu oxy-235 (ACS-BN@11-5) dugc phat trién dé cho phép st dung
thudc trir ¢6 oxynil, ioxynil va bromoxynil ki€ém soét c6 dai. Bromoxynil rat hiéu qua
doi véi loai 6 ¢6 tan 14 rong, ma né thudng c6 & vang trong Cai ddu va khi trién khai
dong céi ddu chuyén gen khdng bromoxynil s& cho phép kiém soat c6 dai ma khong

anh huong dén cay trong. Oxy-235 chuyén gen chiia 1 ban sao cta gen bxn dugc
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tdch tir vi khuan Klebsiella pneumoniae (sub. sp ozaenae), gen ndy ma hoa enzym
nitrilaza ma enzym nay c6 kha nang thuy phan thudc trir c6 oxynil thanh ciac hop
chat khong doc. Su biéu hién chinh ctia gen bxn dugc diéu khién boi CaMV 35S cla
virus kham stp lo (CaMV) va ham lugng cua enzym nitrilaza da duogc xac dinh trong
mo 14 (1000ng/mg protein tong s6) vd mo hat (< 10 ng/ mg protein tong s6). Khi xac
dinh dau tinh ché thi khong thdy c¢6 enzym nitrilaza (gi6i han xac dinh 1a 20 ppm).

Dong cai diu oxy-235 da dugc thlr nghiém trén dong rudng & Canada tir 1992 -
1996 dé danh gi4 c4c dic tinh nong hoc nhu san lugng hat, kha nang chiu lanh, thoi
gian sinh trudng, su phd v& qua. Khi so sanh véi cac dong Cai ddu thuong phdm
khong chuyén gen thi tat ca cdc thong s6 nay déu binh thudng. Su thich nghi tinh
stress da duoc ddnh gid, bao gébm tinh khang chu yéu véi céc bénh do B. napus, vi du
nhu bénh ndm Leptosphaeria maculans (bénh backleg) va tinh nhay cam cua oxy-
235 & trong ving di biéu hién t6t hon so v6i cac dong khong chuyén gen. Su khac
nhau duy nhat giita dong cai dau oxy-235 va dong bd me khong chuyén nap dé 1a
dong cai dau oxy-235 biéu hién tinh khdng véi ioxynil va bromoxynil.

Protein nitrilase khong dugc tim thay trong dau tinh ché tlr cai ddu chuyén gen
oxy-235, khong gay di ung cho con ngudi va gia stic. Cling khong 1am thay d6i vé
méu san pham hang ho4.

Céc nghién ctru khac da chitng minh duogc kha nang gay doc cua protein nitrilaza
trong cay cai ddu chuyén gen ndy. Nhitng nghién cttu ndy bao gém nghién ctu tinh
gdy doc & vom miéng trén chuot, su so sanh trinh tu axit amin véi cac protein doc to
da biét. Chua c6 mot nghién cttu nao chiing minh kha nang gay doc cta protein nay
déi véi con nguoi. Tuong tu nhitng nghién citu vé su phan huy (tinh én dinh déi véi
su phan huy pepsin) va giong nhu cdc chat gay di tng da biét da chiing minh rang
enzym nitrilaza bi phan huy nhanh (< 15 gidy nho biéu hién dé tdi tao dich vi) va
khong c6 tinh twong dong cac chat gay di ting da biét.
3.1.1.6. Dong Rau diép xoan (Chichorium intybus) chuyén gen
Cac dong Radicchio Rosso RM3-3, RM3-4 va RM3-6:

- Tinh trang: Khang thudc trir c6 ammonium glufosinate va tinh bat duc duc.
- Phuong phdp bién nap: Chuyén gen gi4n ti€p nhd vi khuin Agrobacterium

tumefaciens.
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- Muc dich sir dung: Lam thuc phdm cho con ngudi hoic 1a & dang twoi hoidc
ché bién.

Thong tin lién quan dén viéc sit dung san pham chuyén gen nay:

) Nam phéng | Thuc pham va/
Quoc . Thirc an Thi
thich ra ngoai | hoac Thitc an gia | Thuc pham
gia gia sdc truong
moi truong sdc
My 1997 1997
Chau Au 1996 1996

Dé phat trién dong rau di€p bat duc duc, enzym ribonuclease ma hod boi gen
barase da dugc dua vao giong rau di€p nay. Enzym nay chi biéu hién trong t€ bao
sdc t0 cta hat phan & thoi ky phat trién bao phan va hat phin, do d6 tao ra cay bat
duc duc. Dé gen barase biéu hién truc ti€p trong t€ bao hat phan thi promoter dic
hiéu chia hat phan 1a pTA 29 (Seurinck & CS, 1990) da duoc st dung dé diéu khién
gen ma hod enzym ribonuclease.

Su biéu hién clia barase trong t&€ bao hat phan 1a két qua thodi hod ARNs ctia vat
chi va ngan chan sy phdt trién hat phan. Gen barase ma hoa cho protein
ribonuclease ngoai bao ctia vi khuan dat Bacillus amynoliquefaciens. Vi khuan nay
ciing chita protien noi bao goi 1a barstar ma dac biét 1a n6 tc ché barase nhd su té
hop v6i mot hdn hop phic tap (Hartely, 1989). Do d6, barstar duge tao ra trong noi
bao boi cac sinh vat tuong tu ma no tiét ra barase (Hartely va Smeaton, 1973).

Gen thtt 2 (bar) da chuyén vao bo gen cua céc dong Radicchio Rosso RM3-3,
RM3-4 va RM3-6, gen nay ma hod cho enzym phosphinothricin-N-acetyltransferase
(PAT), lam cho thanh phan hoat tinh trong thudc trir co glufosinate la
phosphinothricin khong hoat dong. Gen bar dugc tao ra trong cdc dong Radicchio
Rosso RM3-3, RM3-4 va RM3-6 duéi su diéu khién cta trinh tu promoter PssuAra
(promoter dugc tach tir Arabidopsis thaliana) va trinh tu polyadenyl hoa/ két thiic
ctia enzym nopaline synthase. Mac du cac dong Radicchio Rosso RM3-3, RM3-4 va
RM3-6 khéang thudc trir co nhung cdc con lai da phat trién tir cdc dong nay c6 thé
hoac khong thé khang thudc trir cd. Néu me khong khang thudc trix ¢é thi chi c6 mot
nita s6 con lai s& mang gen khang. Piéu nay c6 nghia 1a nong dan s& khong thé dung

thudc trir cd boi vi 50% cay sé chét. Tuy nhién, néu me trong so d6 chon loc con lai
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da khang glufosinate thi tat ca cac th€ hé con lai s€ khang thuoc trir co6 va nong dan

c6 thé dung thudc trir ¢ (thudce trir cd duge dang ki bdi To chitc Bao vé Moi trudng

(EPA) dé sir dung trén rau diép).

-

RB
P-T7

bar P-S su

-
-

T-nos

barnase

P-TA 29 P-nos IlptH

|

T-OCS LB

Hinh 27: Cdu triic plasmid pTTMSRE sit dung trong bién nap cdc dong RM3-3,
RM3-4 va RM3-6
- C4c yéu t6 di truyén da dugc bién nap vao dong chuyén gen MS3:

X . Phuong phap
Gen chuyén Promoter Terminator Gen chi thi
xac dinh
- Gen bar c6 | - Doan PSsuAra tu - Doan terminator | Gen nptll PCR, Southern
ngudn goc tir | Arabidopsis thaliana; | cia gen TL-DNA | (neomycin  plot
S.hygroscopic | - Poan peptit chuyén | s6 7 c6 nguon goc | phosphotrans
us; ti€p cua luc lap co tir A. tumefaciens, | ferase II) c6

- Gen barnase
(barnase
ribonuclease)
¢ nguodn goc
tu Bacillus
amyloliquefac

iens

nguon goc tr A.
thaliana,

- Promoter dac hiéu
v6i bao phan pTa29
c6 nguodn gaoc tir
Nicotiana tabacum

- Boan promoter nos
(nopaline synthase) tu

A. tumefaciens

- Doan tin hiéu

PolyA dau 3’ nos

¢ ngudn gaoc tir

A.tumefaciens
-DbPoan T-OCS
(octopine

synthase)

ngudn goc tir

E. coli

3.1.1.7. Mét s6 dong Lia (Oryza sativa) chuyén gen

¢ Dong lua Oryza sativa japonica

Dong nay dugc bién nap véi cau tric pWNHG mang cac gen ma hod cho

neomycin phospho-transferase (nptll), hygromycin phosphotransferase (Hygr) va

glucuronidase (GUS). 13 dong lda bién nap duoc tao ra va ty 1& cac cay chuyén gen

chita céc ban sao nguyén ven cuia cic gen duoc chuyén, dic biét cac gen khong chon
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loc ¢6 ty 1é cao hon bién nap gian ti€p thong qua Agrobacterium. Mitc do biéu hién
cia gen GUS & céc cay chuyén gen thu duoc tir bién nap gidn tiép thong qua
Agrobacterium 6n dinh hon cac dong chuyén gen thu nhan duoc bang sing ban gen.
Hau hét cdc cay chuyén gen thu nhan duoc tir hai hé thong bién nap cdc gen ngoai lai
déu phan ly theo dinh luat Mendenlian & thé hé T1, T2. Kha nang phat trién cla céc
cay chuyén gen thu nhan dugc tlr bién nap gian ti€p thong qua Agrobacterium 12 tot
hon. Bién nap gién ti€p thong qua Agrobacterium la mot hé thong wu viét dé thu
nhan cic cay chuyén gen véi s6 ban sao thap hon, cdc gen dugc chuyén khong bi
thay doi va su biéu hién clia cdc gen 6n dinh hon, trong khi d6 sting ban gen 12 mot
hé thong c6 hiéu qué cao dé tao ra s6 lugng 16n cdc cay chuyén gen véi viing biéu
hién gen rong.

¢ Dong lua Oryza sativa L.

C6 3 gen tuong dong riéng biét dé€ tong hop glutamine (GS1). C6 OsGS1;1,
0sGS1;2, 0sGS1;3, OsGSl;1, duoc biéu hién trong tat ca cdc bo phan duoc kiém
tra ¢ su biéu hién cao & cac phién 14, trong khi OsGS1;2, va OsGS1;3, dugc biéu
hién chinh & ré va cdac bong non. Cic dot bién noi sinh cho thdy ty 1€ sinh trudng
cham. Va lda khi phat trién ¢ néng do nitrogen binh thuong. mARN di thudng cho
GSlI;1, dugc sao chép, protein GSI va hoat tinh clia né & trong cic phién 14 c6 thé
duoc xac dinh. Ngheo glutamine trong ré va cdc phién la cua cic dot bién thap hon
céc kiéu hoang dai. Viéc dua tr& lai OsGS1;1, cADN du6i su kiém ching cla
promoter clia né va cdc dot bién da thanh cong hoan toan vé kiéu hinh. Nhitng két
qua da ching minh rang GS1;1 1a quan trong cho su phat trién binh thuong. GS1;2 va
GS1;3 1a khong thé thay thé cho chiic nang ctia GSI1;1.
¢ Dong ACS-0S2J1-4, ACS-OSZZ2-5 (LLRICE(06, LLRICE62)

- Phuong phap chuyén gen: chuyén truc ti€p ADN

> <
<

- Tinh trang: khang thudc trir cd phosphinothricin, dac biét ammonium glufosinate
RB P-35s bar T-35s ori-pUC nptll

pUCI9 pUCI9

Hinh 28: Cdu triic Plasmid pB5/35Sbar duoc sit dung dé tao dong LLRICE06 va LLRICEG62
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- C4c yéu t6 di truyén da duoc bién nap vao dong chuyén gen:

Gen chuyén Promoter Terminator Phuong phap
xac dinh
Gen bar c6 ngudn goc tit | - Poan Doan tin hié¢u polyA | PCR, Southern
vi khuan S.hygroscopicus | CaMV-35S | cta CaMV blot, ELISA

- Dong Iia LLRICEO6 va LLRICE62 dung k§ thuat ADN tai t6 hop cho phép si
dung ammonium glufosinate, thanh phan hoat tinh trong chat diét co6 Basta, Finale,
Buster, Harvest va Liberty. Hién nay nhitng nguoi trong lda & My kiém soat co dai
thong qua viéc két hop cédc chét diét cd, trong luan canh va trong binh thuong & viing
canh tic va vung ngap tng. Gen bar la gen ma hod enzyme phosphinothricin N-
acetyltransferase (PAT), dugc phan lap tit chung Streptomyces hygroscopicus HP632
va trinh tu gen duoc dua truc ti€p vao hé gen cay chu.

Ngoai viéc cung cap tinh trang khang thudc trir co, gen ma hoa enzym PAT con
duoc sir dung nhu marker chon loc dé xac dinh cdc cay da chuyén gen trong suét qué
trinh tdi sinh nuoi cdy mo. Glufosinate 1a tén viét tit cila mudi ammonium
(glufosinate ammonium). N6 12 chit diét co ¢6 phd rong va dugc sir dung dé ki€ém
soat vung co6 dai rong 16n trong qua trinh canh tac. Glufosinate 1a hgp chat tu nhién
duoc phan lap tir 2 loai ndm Streptomyces, Gc ché hoat tinh cua enzym tong hop
glutamin, enzym can thiét cho su tao thanh glutamin va doc tinh ammonia. Viéc su
dung glufosinate dan dén lam giam ham lugng glutamin va lam tang ammonia trong
mo thuc vat. Diéu nay 1am cho qué trinh quang hop ngig va cay chét sau vai ngay.

Céc dac tinh bién d6i: Cac phan tich southern blot cia ADN tir nhitng dong lda
chuyén gen da biéu hién su tich hgp clia mot ban sao don cuia cassette gen bar vao hé
gen lda LLRICE62 va mot ban sao day di cla cassette gen bar vao hé gen
LLRICEO6.

Su 6n dinh di truyén cua céc tinh trang duoc dua vao: tinh trang khdng chat diét
co tir cac dong LLRICEO6 va LLRICE62 da tao ra cac dong lda khang chat diét co
thuong mai khdc nho phuong phép lai truyén thong. Cac phan tich Southern blot hé
gen cua cac th€ hé T2, T3, T4 cua dong LLRICEO6 va tir cac th€ hé T2, T3 cua
LLRICE62, di tao ra cdc con lai giong hét nhau va xac dinh su 6n dinh di truyén ctia

cac dong bién nap ban dau.
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Bang 4: Mot s6 gen hiru dung trong nghién ciru chuyén nap gen & lia

Pac tinh cai
thién

GEN HUU DUNG/
NGUON GOC

Poi tuong

Tac gia

Quoc gia

I. Khang sau

(48)

- C4c loai
sau duc
than, can 14
(31

- CrylA(b) | Bacillus thuringiensis

- CrylA(c)/Bacillus thuringiensis

- Dung hop CrylA(b) va CrylA(c)

- Dung hop CrylA(b)-CrylB
- Cry2A/ Bacillus thuringiensis

- CrylB/Bacillus thuringiensis
- CrylllIA/Bacillus thuringiensis

- Gen Proteinase inhibitor ti
khoai tay (pin2) va ngod (mpi)

- Gen Trypsin inhibitor (wti-B) tux
dau rong (winged bean)

- Gen Insect toxin (spl) tit nhén

- Cystatin tir ngd

- Sau duc than

- Sau duc than

- Sau duc than

- Sau duc than

- Sau duc than va can
14

- Sau duc than
- Sau duc than

- Sau duc than
- Sau duc than
- Sau cuodn 14 va duc

than
- Cac loai sau

- Fujimoto & CS., 1993; Wunn &
CS., 1996; Chen & CS., 1998; Datta
& CS., 1999; Shu & CS., 2000; Ye &
CS., 2001; Wu & CS., 2002a; Wu &
CS., 2002b; Ramesh & CS., 2004

- Nayak & CS., 1997; Chen & CS,,
1998; Magbool & CS., 2001; Khanna
va Raina, 2002; Loc & CS.,2002;
Ramesh & CS., 2004

- Tu & CS., 2000, Ramesh &
CS.,2004, Nguyén Hitu H6 & CS,
2006

- Nguyén Hitu H6 & CS, 2001

- Magbool & CS.,1998 va 2001;
Chen & CS.,2005

- Cotfastis & CS., 2002

- Kumpatla & CS., 1997; Kumpatla
va Hall, 1998; Vila & CS., 2005

- Duan & CS., 1996,

- Mochizuki & CS., 1999

- Quu & CS., 2001

- Nhat Ban, Thuy
sy, Philippin, Trung
Qué)'c (4), Canada,
An bo

_ An Do (3), Anh
(2), Canada

- Philipines, An Do,
Viét Nam

- Viét Nam

- Anh (2), Trung
Quoc

- Phéap

- M§ (2), Tay Ban
Nha

- My

- Nhat Ban
- Trung Qudc

- Nhat Ban
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- Virus enhancing factor (ef) tix
entomopoxviruses

- Céc loai con trung

- Irie & CS., 1996
- Hukuhara & CS., 1999

- Nhat Ban

Cac loai ray
(12)

- gna (agglutinin gene) tir
Galanthus nivalis

- Upadhayay & CS., 7; Rao & CS,,
1998; Sundhaka & CS., 1998; Tang

- Uc, An Do (2),
Anh (5), Trung

& CS., 1999; Foissac & CS., 2000; Quéc (2), My
Tinjuanojun & CS., 2000; Magbool
& CS., 2001; Loc & CS., 2002; Ma &
CS.,2003; Nagadhara & CS., 2004;
Ramesh & CS., 2004 .
- Gen Agglutinin tit 14 cta Allium - Saha & CS., 2006 - An Do
sativum
- Con trung | -Gen Trypsin inhibitor BTI-CMe | - C4c loai con trung - Julio & CS., 2003 - Tay ban nha
trong bao (Itrl) tir Ida mach trong bao quan hat
quédn sau thu | - Gen Avidin tir ga - Céc loai con trung - Yoza & CS., 2005 - Nhat Ban
hoach (2) trong bao quan hat
Khéng ray - Gen gna va trypsin inhibitor - Li & CS.,2005 - Trung Qudc
va duc than | (sbti) tir dau tuong
(2) - gna va CrylA(c) - Loc & CS., 2001 - Viét Nam
Khédng sau | - Xa2l, RC7 chitinase va Bt - Sau duc than va - Datta & CS., 2002 - Philippin
va bénh (1) bénh chdy 14 va chay
mép la
I1. Khang bénh (55)
- Bénh ndm | - Gen Anthocyanin (c/, r, ¢2) tir - Chay 1a - Gandikota & CS., 2001 - AnPo
(28) ngo '
- Antifungal gen (afp) tix - Chay 14 - Coca & CS., 2004; Moreno & CS., - Tay Ban Nha (2)
Aspergillus giganteus 2005
- Gen Beta_g[ucanase (gns]) t - Chély l1a - Nishizawa & CS, 2003 - Nhat Bél’l,
lda - Chay 14 - Nishizawa & CS., 1999 - Nhat Ban
- Gen Chitinase (cht2, cht3) tit lda | - Chdy 14 - Iton & CS., 2003 - Nhat Ban

- Gen Chitinase (chiC) tux
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Streptomyces griseus HUT6037

- Gen Chitinase tu Phaseolus
limensis va gen [3-1,3-glucanase
tu Nicotiana tabacum

- Gen Cecropin A tu Hyalophore
cecropia

- Gen RBBI2-3

- Gen Defensin tu cay Wasabia
japonica

- Gen Stilbene synthase tit nho

- Gen HC-toxin reductase-like
(ykl) tur laa

- Gen Mitogen-activated protein
kinase (OsMAPKYS) tir lia

- Gen Mitogen-activated protein
kinase 1 (MK1) tit Capsicum
annuum

- Gen khéang bénh rir/B tur lua

- Gen Puroindoline (pinA va
pinB) tir lua mi

- Chitinase tu lta, glucanase tir co
linh lang va ribosome-inactivating
protein (B-RIP) tix lda mach

- Selenium binding protein
(OsSBP) tur lda

- Céac enzym lam thodi hod thanh
t€ bao (CWDEys), ech42, nag70 va
gluc78 tx Trichoderma atroviride
- Gen khéang Trichothecene

~Chay 14

- Chdy 14

- Chdy 14
- Chdy 14

- Chay 14
- Chay 14
- Chay 14
- Chay 14
- Chay 14
—,Chéy 1a va chdy mép
{aChéy 14 va chay mép
1a
-/Chéy 14 va chdy mép

14
- Chdy 14 va d6m vin

- Bénh do nam
Fusarium

- Xu & CS., 2003

- Coca & CS., 2005 va 2006

- Qu & CS., 2003
- Kanzaki & CS., 2002

- Stark-Lorenzen & CS., 1997

- Uchimiya & CS., 2002; Hayashi &
CS., 2005

- Xiong va Yang, 2003

- Lee & CS., 2004

- Schaffrath & CS., 2000
- Krishnamurthy & CS., 2001
- Feng va Li, 1999

- Sawada & CS., 2004

- Mei & CS., 2004

- Higa & CS., 2003

- Trung Qudc

- Tay ban nha (2)

- Trung Qudc
- Nhat Ban

- buc

- Nhat Ban (2)
- My

- Han Quoc

- Thuy Si

- My

- Trung Qudc

- Nhat Ban
- Trung Qudc

- Nhat Ban
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(tril01) va gen khir doc
zearalenone (zdhl101) - Nghién ctu vai tro | - Matsumura & CS., 2003 - Nhat Ban
- Gen Bax inhibitor 1 (AtBl /)t |cua Bax inhibitor
Arabidopsis protein trong viéc Uc

ché€ qua trinh chét cta

t€ bao sau khi duoc xur

1y bang chiét suét cla

ndm gay bénh chdy 14

M. grisea
- Gen Chitinase (PR) - Kho vén - Baisakh & CS., 1999; - Philippin
- Gen Chitinase (chill) tir lda - Kho van - Datta & CS., 2000 - Philippin
- Gen Chitinase (PR-3) ti lda - Kho vin - Datta & CS., 2001 - Philippin
- Ribosome-inactivating protein | - Kho van - Kim & CS., 2003 - Han Quoéc
(modl) tix ng6 va chitinase
(rchl10) tir lda .
- Gen Thaumatin-like protein (tlp) | - Kho van - Datta & CS., 1999 - Philippin
tu lda

- Bénh vi - Xa21 tu loai lua hoang Oryza - Chay mép la -Tu & CS.,1998; Zhang & CS.,1998; | - Philippin (2),
khudn (12) longistaminata Tang & CS.,1999; Baisakh & Trung Quéc (3), My
CS.,2000; Zhai & CS.,2001 va 2004
- Sun & CS., 2004 - Trung Qudc

- Xa26 tu laa - Chay mép 14 - Fitzgerald & CS., 2005 - M§
- Nhan t6 sao chép r*TGA2.1 da - Chay mép 14 - Wang & CS., 1998; Sharma & CS., | - Trung Qudc, Nhat
duoc bién déi tir Iia 2000 Ban
- Gen Cecropin B tit Bombyx mori | - Chdy mép la - Tang & CS., 2001 - Trung Quoc
- Ferredoxin-like protein (ap/) tir | - Chdy mép 14 - Xiong va Yang, 2003 - My
Gt ngot ,
- Gen Mitogen-activated protein | ~ Bénh do vi khuan
kinase (OsMAPKS) tir liia Burkholderia glumea
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- Tang suc - Gen Glucose oxidase (gox) tu - Khéng céc bénh do - Kachroo & CS., 2003 _ Anbo
de khang Aspergillus niger nédm va vi khuén '
bénh (5) - Gen N-(hydroxycinnamoyl) - Tang stc dé khang | - Jang & CS., 2004 - Han Quoc
transfrase (tht) tit cay 6t clia cay trong doi véi
tdc nhan gay bénh
- Gen 5-epi-aristolochene - Tang kha nang khang | - Lee & CS., 2001 - Han Quéc
bénh cua cay
-Gen Ribosome-inactivating - Tang khd nang khéng | - Kim & CS., 1999 - Han Quéc
protein b-23 (Zm-crip3a) bénh cla cay
- Gen Salicylate hydroxylase - Tao dong lta khong | - Yang & CS., 2004 - My
(nahG) tix Pseudomonas putida ¢6 salicylic acid dung
nghién cttu tinh khang
bénh cua cay trong
- Bénh virus | - Doan gen tao ribosome c6 dau - Bénh lin xoén 14 - Han & CS., 2000 - Trung Qudc
do con tring | hinh bda, khién cho mARN cua
chich hit (9) | vius lam lun cay & lda (RDV)
- Poan gen s6 8 cia RDV - Bénh lun xoén 14 - Zheng & CS., 1998 - Columbia
- Nucleocapsid protein ctia virus | - Bénh virus do RHBV | - Lentini & CS., 2003 - My
Hoja Blanca & lta (RHBV)
- Gen Coat protein (cpl, cp2 va - Bénh virus do ray - Siwamani & CS., 1999 - Trung Quéc
cp3) cua RTSV. xanh
- Poan gen s6 9 clia RRSV - Bénh virus do ray - Chaogang & CS., 2003 - Trung Quéc
nau
- Gen s6 7 va 10 (sense va - Bénh virus do ray - Lee & CS.,1999 - Han Quoc
antisense) va 8,9, va 10 ctia RRSY | nau .
- Gen Kunitz trypsin inhibitor - Bénh virus do ray - Pinto & CS., 1999 - Anh
(skti) nau _ ,
B RNA—dependent RNA - Bél’lh do RYMV - Dai & CS, 2004 - Trung QUOC
polymerase gen tur virus gay bénh
dom vang 6 lda (RYMV) o . .
- Gen bZIP protein RF2b - Nghién cttu co ché - Zheng & CS., 2000 - Trung Quoc
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gay bénh lun xoén 14
(rice tungro virus)

Bénh trén - Gen Thionin tr lia yén mach - Cac loai bénh nim - Iwai & CS., 2002 - Nhat Ban
hat (1) trén hat nhu
Burkholderia plantarii
va B. glumae
III. Khang diéu kién bat 1oi va cai thién moi truong (54)
- Khidng man - Aquaporin (HvPIP2;1) - Katsuhara & CS., 2003, Hanba & - Nhat Ban (2)
(19) CS. , 2004 )
- Gen Arginine decarboxylase - Roy va Wu , 2001; Capell & CS., - An bo, biic
(adc) 2004
- Gen Calcium-dependent - Saijo & CS., 2000 - Nhat Ban
protein kinase (OsCDPK7)
- Gen Calcineurin A - Ma & CS., 2005 - Trung Quoc
- Gen glutamine synthase ctia - Hoshida & CS., 2000 - Nhat Ban
luc lap (GS2 L,
-'Ger'lpCholin) oxidase (codA) - Sakamoto & CS., 1998; Mohanty & | - Nhat Ban, An D9,
CS., 2002; Su & CS., 2006 My
- Gen Delta I-pyroline-5 -Zhu & CS., 1998, Su va Wu, 2004 | - My (2)
carbo-xylate synthase (p5cs -
carbo-ylate synthase (prcs) - Xu & CS., 1996 My
- Gen Na+/H+ antiporter - Wu & CS., 2005 - Trung Quéc
(nhaA) _ Nhat B2
- Gen Vacuolar-type Na+/H+ - Ohta & CS., 2003 Nhat Ban
antiporter (AgNHXI) T .
- Na+/H+ antiporter gene tir S. - Zhao & C5., 2006 rung Quéc
salsa (SsSNHXT1) CHa <
- Gen Trehalose-6-phosphate - Garg & €5, 2002 an Quée
synthase (OtsA) va trehalose-6-
phosphate phosphatase (OtsB) _Roy va W, 2002 _ K Po
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- Gen S-adenosylmethionine

decarboxylase (samdc) - Tanaka & CS., 1999 - Nhat Ban
- Gen Superoxide dismutase
(Mn-SOD)
- Khang han - Gen cord7 - Cheng va Wu, 1998 - My
) - Gen Delta 1-pyroline-5 - Su va Wu, 2004 - M§
carboxylate synthase (p5cs)
- Gen hval - Xu & CS., 1996; Rohila & CS., - My (2)
- Protein lam tang su phét sinh 2002 - My
phoi (PMASO va PMA11959) - Cheng & CS., 2002 ]
- Gen Na+/H+ antiporter (nhaA) - Trung Quoéc
- Gen Na+/H+ antiporter SOD2 - Wu & CS., 2005 - leung QPOC
- Gen Trehalose-6-phosphate -Zhao & CS., 2005 - Han Quéc
synthase (OtsA) va trehalose-6- - Garg & CS., 2002
phosphate phosphatase (OtsB) ’
- Manganese superoxide - Trung Quoc
dismutase (MnSOD) - Wang & CS., 2005
- Khéang lanh - Gen Calcium-dependent - Saijo & CS., 2000 - Nhat Ban
®)) protein kinase (OsCDPK7)
- Gen Catalase (cat) - Matsumura & CS., 2002 - Nhat Ban
- Gen Cholin oxidase (codA) - Sakamoto & CS., 1998 - Nhat Ban
- Gen Zeta glutathione S- - Takesawa & CS. , 2002 - Nhat Ban
transferase (#-GST) ;
- Nhan t6 sao chép c6 thé gay - Lee & CS., 2004 - Han Quoc
lanh CBF1/DREBIb
- Khang nhiét | - Protein gay soc nhiét - Murakami & CS., 2004 - Nhat Ban
do cao (2) (sHSH17.7)
- hspl0I (Athspl01) - Surekha & CS., 2003 _An Do
- Khang tat ca | - Gen yk! - Uchimiya & CS., 2002 - Nhat Ban
diéu kién bat - Gen Arginine decarboxylase - Capell & CS., 1998; Bassie & CS, - Anh (5)
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lgi nhu man,
han, lanh va

(adc)

2000; Capell & CS, 2000; Noury &
CS., 2000, Nghia & CS., 2003

nhiét do cao - Gen Ornithine decarboxylase - Lepri & CS., 2001 - Anh
(14) (odc)
- Gen S-adenosylmethionine - Hang & CS., 2002 - Anh
decarboxylase (samdc)
- Betain aldehyde - Kishitani & CS., 2000 - Nhat Ban
dehydrogenase (badh)
- Gen hval - Rohila & CS., 2002 - My
- Gen Trehalose-6-phosphate - Jang & CS., 2003 - Han Quoc
synthase (OtsA) va trehalose-6-
phosphate phosphatase (OtsB)
- Gen Mitogen-activated - Xiong va Yang, 2003 - My
protein kinase (OsMAPKS)
- OsDREBI - Ito & CS., 2006 - Nhat Ban
- CBF3/DREBIA va ABF3 tir - Oh & CS., 2005 - Nhat Ban
Arabidopsis
- Khing ngap | - Gen [/-aminocyclopropane-1- - Zhou & CS., 2002 - Bi
ung (1) carboxylic acid synthase
(OsACSS)
- Cai thién 0 - Gen Mercuric reductase - Hap thu va chuyén - Heaton & CS., 2003 - My
nhiém moi (merA) tir vi khudn hod thuy ngan sang
truong (4) dang c6 doc tinh thap
- Gen Cytochrome P450 - Tao giong lia c¢6 kha | - Kawahigashi & CS., 2005 - Nhat Ban
(CYP2B6 ) ctia ngudi nang phan huy thuéc
trir co6 géc metolachlor
- Gen Cytochrome P450 - Tao giong lia c¢6 kha | - Kawahigashi & CS., 2005 - Nhat Ban
(CYPIAI) nang phan huy thuoc

trir cO goc atrazine va
simazine
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- Gen Cytochrome P540

(CYPIAIL, CYP2B6, CYP2C9

va CYP2C19)

- Tao giong lia c6 kha
nang phan huy va
khang thudc trir ¢o

- Inui va Ohkawa, 2005

- Nhat Ban

IV. Cai thién vé hinh thai, kha nang hap thu dinh duong va quang hop cua cay (45)

- Cai thién vé
hinh thai va
nang sudt (25)

- Antisense ctia gen OsGI

- Gen diéu khién hoa giong 14

- RCNI1 va RCN2

- Gen cau thanh nén ré & lda
(OsRAAI)

- Gen GA2-oxidase (OsGA20x1)

- C4c gen MADS-box :
OsMADSI, OsMADS?2,
OsMADSS5, OsMADSG,
OsMADS7, OsMADSS,
OsMADSI14, OsMADS16

- C4c gen Homeo Box : OSHI,

OSH6, OSH15, OSH43 va
OSH71

- Gen Phytochrome A (phyA)

- Gen Sucrose-phosphate
synthase (sps)

- Gen Teosinte nhanh 1

- Antisense ctia gen OsPPRI
(pentatrico-peptide repeat

- Riit ngan thoi gian sinh trudng

- Riit ngan thoi gian sinh trudng

- Nghién cttu chiic nang ctia
RCN1 va RCN2 trong qua trinh
phat trién ctia bong lda

- Nghién cttu chiic nang ctia
OsRAAL trong su phat trién clia 1é
- Lam giam chiéu cao cay

- Cai thién cao cay, thoi gian sinh
trudng va hinh thai

- Nghién ctiu su thé hién va chic
nang ctia gen homeobox (OSH)
trong qué trinh phét trién clia cay
- Cai thién vé dang hinh va nang
suat

- Tang nang suat

- Phat trién ctia chdi thit cap trén
than

- Nghién ctiu su phét trién ctia luc
lap

- Hayama & CS., 2003
- He & CS., 2000
- Nakagawa & CS., 2002

- Ge & CS., 2004

- Sakamoto & CS., 2001
va 2003

-Jeon & CS., 2000a va
2000b; Prasad & CS.,
2001; Lee & CS., 2003

- Sentoku & CS., 2000

- Clough & CS., 1995;
Kong & CS., 2003; Garg
& CS., 2005

- Takahashi & CS., 2000;
Lunn & CS., 2003

- Takeda & CS., 2003

- Gothandam & CS., 2005

- Nhat Ban

- My

- Nhat Ban

- Trung Qudc
_ Nhat Ban (2)

- Han Quéc (3), An
Do

- Nhat Ban

- Han Quéc, My (2)

- Nhat Ban, Uc
- Nhat Ban

- Nhat Ban
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protein) - Nghién cttu chiic nang cta - Jang & CS., 2002 - Han Quoc
- Gen Cytochrome c cytochrome ¢
- Nghién cttu vai tro ctia expansin | - Choi & CS., 2003 - My
- Gen Expansin (OsEXP4): trong sinh trudng va phét trién ctia
sense va antisense cay
- Nghién cttu chic nang cta - Fujisawa & CS., 1999 - Nhat Ban
- Antisense ADN ctia mot cau | heterotrimeric G protein
tric siéu phan tir — heterotri-
meric G protein tur lda - Nghién cttu chic nang cua GA/ - Fu & CS., 2001 - Anh
- Gen GAI tit Arabidopsis gene trong qud trinh sinh téng hop
gibberellin
- Nghién cttu chic nang ctia gen | - Pan & CS., 2000 - Nhat Ban
- Gen Antisense nucleoside NDP (nucleoside diphosphate
diphosphate (NDP) kinase kinase) trong qua trinh phat trién
cua cay
- Nghién ctiu su thé hién va chic | - Morello & CS., 2000 - Italia
- Gen Calcium-dependent nang ctia gen CDPK (Calcium-
protein kinase (OsCDPK?2) dependent protein kinase) trong
qud trinh phdt trién clia cay
- Nghién cttu chic nang va su thé | - Yang & CS., 1999 - Nhat Ban
- Sense va antisense cua gen hién cta phytosulfokine-a
phytosulfokine-a (OsPSK) tu
lua
- Kha nang - Aquaporin (HvPIP2,1) - Cai thién quang hop ctia cay - Hanba & CS., 2004 - Nhat Ban
quang hop (9) | - Gen Phosphoenolpyruvate - Cai thién quang hgp cua cay - Ku & CS.,1999; Agarie | - My, Nhat Ban (2)

carboxylase (pepc)

- NADP-dependent malic
enzyme (NADP-ME) tir ngo

- Gen Phosphoenolpyruvate
carboxykinase (PCK) tu cay C4

- Cai thién quang hgp cuta cay

- Cai thién quang hop ctia cay

& CS.,2002; Fukayama &
CS.,2003
- Takeuchi & CS.,2000

- Suzuki & CS.,2000

- Nhat Ban

- Nhat Ban
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Urochloa panicoides

- Gen C4-Specific Pyruvate, - Cai thién quang hgp cua cay - Fukayama & CS.,2001 | - Nhat Ban
Orthophosphate Dikinase (C4-
Pdk) tt ngd
- NADP-malic enzyme (ME) tir | - Cai thién quang hop cta cay - Jiao & CS.,2002 - Trung Quéc
lua va gen phosphoenol-
pyruvate carboxylase (PC),
pyruvate, orthophosphate
dikinase (PK), va PC+PK (CK)
Eu:rigt(i)sense ctia Rubisco - Nghién cttu anh hudng cta viéc | - Jin & CS.,2004 - Trung Qudc
activase (RCA) giam hoat tinh Rubisco activase
1én Rubisco va quang hop
- Cai thién kha | - Gen Glutamine synthetase - Tang kha nang hap thu va st - Sun & CS.,2005 - Trung Qudc
nang hap thu | (GSI va GS2) ti vi khuin dung hiéu qua dam
dinh dudng va | - Gen gay ra su thiéu Fe (Ids3) |- Tang kha nang hép thu sat - Kobayashi & CS., 2001 | - Nhat Ban
coO dinh dam - Gen Nicotianamine - Tang kha nang hap thu sat - Takahashi & CS., 2001 | - Nhat Ban
(11) aminotransferase (naatA va
naatB)
- Nhan t6 sao chép (OsPTF1) - Cai thién tinh hap thu phosphate | - Yi & CS.,2005 - Trung Qudc
tir lda trong moi truong ngheo lan
- Promoter clia gen van chuyén | - Cai thién kha nang hap thu lan - Schunmann & CS., 2004 | - (Jc
phosphate, diéu khién gen chi
thi gus hodc gfp , . , :
- Gen Sorbitol-6-phosphate ; Tang khalllli?lglg(dlhii@ng)cua Bo - Bellaloui & CS., 2003 - My
rong mach libe (phloem
e D sco | - Cil thién nang sut va hicu qué |- Makino & CS.,2000 | - Nhat Ban
small subunit (rbcS) stt dung dam trong diéu kién nong
do CO2 trong moi trudng cao
 Gen Lectin (psl) va lectin- - Tao kha nang cong sinh ctia vi - Sreevidya & CS., 2005 | - Philippin

nucleotide phosphohydrolase

khuén c6 dinh dam trén lda
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(¢552)

- Gen Lipid transporter (lipl) | _ Kha nang hinh thanh mycorrhiza | - Blilou & CS., 2000 - Tay ban nha
) .. .. . |ctacay buitrong ving ré L
- Gen c/hu’a protein gan két voi | _ Ta0 kha nang cong sinh cta vi - Dey & CS., 1999 - Philippin
nhan t6 Nod khudn c6 dinh dam o
- Gen Nodulin (Enod40) - Tao kha nang cong sinh ciavi | - Dey & CS., 2004 - Philippin
khuén c6 dinh dam
V. Cai thién gia tri dinh duong va pham chat hat (41)
- Cai thién vé | - Gen glgC-TM - Tang trong luong hat | - Sakulsingharoj & CS., 2004 - My
trong luong hat
€))
- Cai thiéen vé | - Gen 2S albumin (s2sa) - Tang ham luong - Lee & CS., 2003 - Dai Loan
protein (10) methionine va cysteine
- Gen Seed albumin (SSA) - Tang amino acid - Hagan & CS., 2003 -Uc
giau luu huynh
- Albumin tir cdy huéng duong | - Cai thién ham luong - Islam & CS. ,2005 -Uc
Ivu huynh trong hat gao
- Gen Glycinin (AlaBl1b) - Tang amino acid - Katsube & CS., 1999; Momma & - Nhat Bén (2)
giau luu huynh CS.,1999
- B-phaseolin tit Phaseolus - Tao gi6ng lia giau | - Zheng & CS.,1995 - My
vulgaris L lysine (3-phaseolin) . )
- Gen dhps (Lysine-feedback- | - T?mg ham luong - Lee & CS., 2001 - Han Quoc
insensitive dihydrodipicolinate lysine
synthase )
- Gen Arginine decarboxylase | - Tang ham luong - Capell & CS., 1999 - Anh
polyamine
- Gen Anthranilate synthase da | - Tang ham lugng - Tozawa & CS., 2001 - Nhat Ban
bi bién d6i (OASAI-D323N) | ryptophan
- Tang ham luong - Wu & CS., 2003 - My

- Gen ma hod cho tRNA (lys)
da bi bién déi

lysine
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- Cai thién vé
tinh bot (7)

- Gen Amylopullulanase (apu)

- Antisense (756 bp) ctia gen
Wx giita exon 6 va 9
- Gen Antisense cua glutelin A

- Enzyme phan cit tinh bot
(BEIID)
- Gen phan cat Glycogen (glgB)

- Gen Puroindoline (pinA va
pinB)

- Giam ham luong
amylose

- Giam ham luong
amylose

- Giam ham luong
glutelin

- Cai thién chat luong
tinh bot

- Tang mutc do phan
nhanh cua amylo-
pectin trong tinh bdt
- Tang d0 mém cta
hat

- Chaing & CS., 2005

- Terada & CS.,200; Lui & CS., 2002
- Maruta & CS., 2001

- Tanaka & CS. , 2004

- Kim & CS., 2005

- Krishnamurthy va Giroux, 2001

- bai Loan

- Nhat Ban, Trung
Quoc

- Nhat Ban

- Nhat Ban

- Han Quoc

_MS}

- Gia tang ham

- Gen Feritin

- Goto & CS., 1999; Drakakaki &

- Nhat Ban, Thuy

luong sat dé CS.,2000; Lucca & CS.,2002; S§¥, Philippin, Anh,
tiéu (9) Vasconcelos & CS., 2003, Liu & Trung Qudc
CS.,2004
- Gen Lactoferrin (rHLf) - Nandi & CS., 2002; Suzuki & CS., | - My (2), Nhat Ban
2003; Fujiyama & CS., 2004
- Siéu phan ti cDNA s6 1 cua - Qu & CS.,2005 - Nhat Ban
Feritin & dau tuong (SoyferH-1)
- Lam giau - Gen Phytoene synthase (psy) | - Tang ham lugng - - Ye & CS., 2000; Beyer & CS., - Thuy S§(3), buc,
Pro-vitamine va carotene desaturase (crtl) caroten trong hat gao | 2002; Tran Thi Cdc Hoa & CS, 2003; | Viét Nam
A, E(8) Paine & CS., 2005
- Gen Phytoen synthase t cay | - Tang ham luong [3- - Burkhardt & CS.,1997 - Thuy Sy
Thufz tién hoa Véng (N arcissus caroten trong hat g£ao
pseudonarcissus)
- Gen Phytoene synthase (psy) | - Tang ham lugng B- | - Parkhi & CS.,2005 - Philippin

tr ngod, gen carotene
desaturase (crtl) tut Erwinia

caroten trong hat gao
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uredovora - Tran Thi Cic Hoa & CS, 2005 - Viét Nam
- Phosphomanose isomerase - Tang ham lugng f-
(pmi), psy va crtl da dugc toi caroten trong hat gao
uu hoa v6i gen thanh loc pmi | - Tran Thi Cic Hoa & CS, 2003 - Viét Nam
- Gen psy vacrtl - Tang ham luong B3-
caroten va y-oryzanol
trong hat gao
- Cai thién vé | - Gen NtFAD3 (Fatty acid - Wakita & CS., 1998 - Nhat Ban
thanh phan desaturase)
acid béo (3) - Gen GmFAD3 (Microsomal - Anai & CS.,2003 - Nhat Ban
omega-3 fatty acid desaturase)
tur dau tuong
- Gen Linoleate isomerase tir - Kohno-Murase & CS.,2006 - Nhat Ban

Propionibacterium acnes

- Cai thién chat | - Gen Phytase - Tang ham lugng - Hong & CS. , 2004; Hamada & CS., | - Dai Loan, Nhat
lugng dinh - Gen Phosphatase ti Lupinus | phosphate dé tiéu 2005 Ban
dudng dung albus (LASAP2) - Tang ham luong - Hamada & CS.,2004 - Nhat Ban
cho chan nuoi phosphatase trong than
3) va hat lda
VL. San xuat duoc liéu va san pham tai t6 hop (19)
- Gen Alpha 1- antitrypsin - San xuat o.1- - Terashima & CS., 1999 va 2001 - Nhat Ban (2)
antitrypsin
-Gen Cry j 1- japanese cedar - San xuét chat di tng | - Okada & CS., 2002 - Nhat Ban
pollen allergen nguyén do hat phin
cua cay tuyét tung
Nhat Ban
- T-cell epitopes cua Cry j I va | - San xudt vacxin - Takagi & CS.,2005 - Nhat Ban
Cryjll trong hat gao
-Gen (hIGF-1) - San xuat nhan tokich | - Panahi & CS., 2004 - Canada
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thich sinh trudéng
giong nhu insulin

- Gen Interferon-y (IFN-y) - San xuat interferon- | - Chen & CS., 2004 - Dai loan
gamma
- Gen md hod cho khang thé tai | - San xuét khéng thé - Stoger & CS., 1999 - Anh
t6 hop scFv scFv
- Doan Fv chudi don - San xuat chat khang | - Torres & CS., 1999 - Anh
(scFvT84.66) thé (scFvT84.66)
- Gen Lysozyme (HIs) - San xuét lysozyme - Huang & CS., 2002(a); Huang & - M3 (5)
CS., 2002(b); Yang & CS., 2001 va
2003; Hennegan & CS.,2005
- Gen Transglutaminase (rTGp) | - Sén xuat transgluta- | - Claparols & CS., 2004 - Tay Ban Nha
minase
- Gen albumin cua huyét thanh | - Séf} xudt albumin cta | - Huang & CS.,2005 - Pai Loan
(Has) tit nguoi huyét thanh trong
dung dich huyén phu
cta lda
- Nhan t6 kich thich tap doan t¢ | - San xudt nhan t6 kich | - Hong & CS.,2006 - Han Quéc
bao dang meilin & nguoi (kG- | thich tp doan t€ bao
CSF) dang meilin
- Yasuda & CS.,2005 - Nhat Ban
- Gen chita peptit s6 1 giong ; Tao‘ glf’_f{,g lia giau
nhu Glucagon (GLP-1) protein giong nhu
glucagon dung diéu tri
bénh tiéu dudng - Yang & CS.,2005 - Trung Quéc
- Poan 1.7 kb tlr Virus gay ;Hi?g;uat NDVF
bi‘;g eer‘lzga;tllae 1(]6\[ fl‘)/: ) - Gidm ham luong chit | - Tada & CS.,1996  Nhat Ban
allergen (RA17) tir Ida gdy di ing (RA17)
trong hat gao

VII. Khang thuoc trir ¢o (11)
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- Cytochrome P450

- Gen Protox
(protoporphyrinogen oxidase)
- Chlorocatechol dioxygenase
(cbnA)

- Gen Phosphinothricin-N-
acetyltransferase (bar hay pat)
tu Streptomyces hygroscopicus
- Gen bar va hpt

- Gen bar

- Khéang thudc trir co
nhom glufosinate
ammonium

- Tao giong lua khang
thudc trir co Basta

- Tao giong lua khang
thudc trir c6 Basta

- Kawahigashi & CS., 2002, 2005;
Hirose & CS., 2005; Inui & CS.,
2001

- Lee & CS., 2000; Jung & CS., 2003
va 2005

- Shimizu & CS., 2002

- AgrEvo Co., 1999

- Datta & CS., 1992

- AgrEvo company, 1998

~Nhat Ban (4)
- Han Quoc (3)
- Nhat Ban

_Mg/

- Thuy S§

_My
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3.1.1.8. Mot 56 giong Lita chuyén gen 6 Viét Nam

¢ Giong lia Nang Huong Cho Pao khang sau duc than

Tdc gid: Nguyén Hitu H6, Nguyén Vin Uyén, Karabi Datta, Swapan Kumar Datta

(Vién Sinh hoc nhiét déi, Vién Lua Quoc té)

- Phuong phdp bién nap : chuyén nap gidn tiép thong qua Agrobacterium
tumefaciensis

- Gen chuyén vao : Gen crylA(b) va crylB, gen bar

- Tinh trang thé hién: Khdng sau duc than

- Plasmid st dung trong bién nap: pBIN-BAR-UBI-IB-AB (Phong nuoi cdy Nuoi
cdy mo T€& bao Thuc vat va Cong nghé Di truyén, Vién Nghién ctu Lia Quoc
t€&, Philippin)

Bang viéc sit dung vi khuin Agrobacterium tumerfaciens mang gen plasmid
pBIN-BAR-UBI-IB-AB, c4c nha khoa hoc thuoc Vién Sinh hoc Nhiét d6i - TPHCM
da tao ra dugc mot s6 dong cay lda Viet Nam Nang Huong Chg Dao chuyén gen
mang gen Bt crylA(b)-crylB khang rat cao d6i v6i sau duc than. Su biéu hién va su
hién dién clia gen khdng sau ciing nhu gen chi thi da dugc kiém tra & miic c4 thé, mo
t&€ bao va miic phan tir. Tuy nhién cin phai ti€p tuc cdc nghién ctu vé€ su di truyén
cua cac gen khang sau (va gen bar) va kha nang tng dung cac dong lda néi trén vao
cong tac giong.
¢ Giong lia DT10, DT13 chuyén gen khang nAm dao on

Tdc gia: Tran Bich Lan, Nguyén Ditc Doanh, Nguyén Lan Hoa, Vi Dic
Quang, Trdn Duy Quy (Vién Di truyén Nong nghiép)

Nam 1994, Hiei va cong su da thanh cong trong viéc chuyén gen vao giong
lda Japonica. Nam 1996, Aldemita ciing da chuyén gen vao giong lda Indica thong
qua Agrobacterium tumefaciens. Nhung nhin chung nhitng nghién cttu nay déu thanh
cong & nhiing giong lta Japonica va mot s6 giong Indica quen thudoc nhu IR54,
IR72, ..., trong khi & nhiing gidng lda chat luong cao két qui con rédt han ché. O Viét
Nam, Vién Di truyén Nong nghiép ciling da nghién ctu bién nap gen chitinase -
khang ndm dao 6n vao hai giéng lia DT10, DT13.

- Phuong phédp bién nap: chuyén nap gién ti€p thong qua Agrobacterium

tumefaciensis
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- Vector st dung trong bién nap: pBI333-EN4-RCC,
- Gen chuyén vao: chitinase, gen khang hygromycin
- Tinh trang thé hién: khang ndm dao on

¢ Giong lia Khao DAWK MALI chuyén gen

Tdc gid: Nguyén Hitu Ho, Nguyén Vian Uyén, Niranjan Baisakh, Norman
Oliva (Vién Sinh hoc nhiét d6i, Vién Lua quoc t€)

Thoi gian gan day cdc nha chon giong cay trong da thu duogc nhiing ti€n bo
ddng ké, bing cich tao ra nhiing cay trong mang gen la. Pac biét 12 nhitng gen
khéng bénh, gen chong chiu moi trudong khac nghiét, gen khang sau, gen khing
virut,... Cc cay nay thu dugc tir nhitng phuong phdp chuyén gen khic nhau nhung
v6i muc dich 1a dua gen la vao bo gen cua cay chi. Cac phuong phdp chuyén gen
bing phuong phap Agrobacterium tumefaciens, ding chat két dinh ADN véi t€ bao
tran, dung chat két dinh ADN vdéi t€ bao tran, dung xung dién, ... da c¢6 thanh cong
dang ké trong nhitng nam gan day. Phuong phdp chuyén gen qua 6ng phén ciing da
duoc st dung va thu dugc két qua bude dau kha quan.

- Phuong phép bién nap: chuyén nap gi4dn ti€p thong qua Agrobacterium
tumefaciensis

- Plasmid st dung trong bi€n nap : pBI2 1

- Gen chuyén vao: gen khang khdng sinh, gen GUS

¢ Giong lua Taipei 309 va VL901 chuyén gen khang bénh bac 14

Tdc gid: Phan TS Phuong, Vii Pic Quang, Tran Duy Quy, Pham Thu Hing,
C.M. Clauder, S.Zang, L.Chen, R.N.Beachy (Vién Di truyén Nong nghiép)

Bién nap thuc vat 1a mot trong nhitng huéng méi quan trong cua Cong nghé
Sinh hoc trong viéc tao ra cdc giong cay trong cé dac tinh mong muon. Véi su tién
bo vuot bac cta sinh hoc phan tir, dac biét trong linh vuc bién nap, ngay nay nhiéu
phong thi nghiém trén thé giéi da thanh cong trong viéc chuyén nhitng gen quan tam
vao thuc vat, tao ra nhitng cay chuyén gen c6 kha niang khang thudc trir co, khang
sau bénh, khang bénh virus,...

Cho dén nay da c6 nhiéu phuong phdp c6 thé st dung c6 thé sir dung dé
chuyén gen vao thuc vat nhu dung phuong phdp xung dién, PEG, hay sung bin gen.

Dai v6i cay 2 14 mam nguoi ta da thu dugc két qua tot khi dung Agrobacterium
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tumefaciens dé chuyén gen, nhung doi v6i cay mot 14 mam phuong phdp dung siing

ban gen m&i dua lai hiéu qua bién nap cao nhat.

- Phuong phdp bién nap : St dung sting ban gen

- Tinh trang thé hién : Khdng bénh bac 14 lia

- Gen chuyén vao: Gen Xa21

- Vector st dung trong bién nap: pAHC27, pC822

¢ Giong lia Viét Nam Tai nguyén (IRGC 84854) chuyén gen khang sau
Tdc gid: Nguyén Hitu H6, Nguyén Vian Uyén, Swapan Datta (Vién Sinh hoc

nghiét d6i, Vién Lia quoc t€)

- Phuong phdp bién nap : Sir dung sting ban gen

- Gen chuyén vao: Cry IA(c), CrylA(b)

- Vector sit dung trong bi€n nap: mang gen Bt phoi hop (fused) CrylA(b) —
CrylA(b) khang sau (1,8 kb, promoter Actin 1) va plasmid pRoB5 mang gen
hph khiang Hygromycin (1,1 kb, promoter CaMV 35S). Hai loai plasmid n6i
trén dugc t6 hop véi ty 1¢ 4:1.

- Tinh trang thé hién : Khang sau duc than
Bang phuong phdp st dung thi€t bi ban gen trén t€ bao huyén phu giong lia

Viét Nam Tai Nguyén, cic nha khoa hoc thudc Vién Sinh hoc Nhiét d6i — TP.HCM

da thu nhan dugc mot s6 dong cdy chuyén gen mang gen CrylA(b)- CrylA(c) khang

sau duc than. Sy biéu hién va hién dién clia gen khéng sau ciing nhu gen chi thi da
kiém tra & mic do phan tlr. Su di truyén clia gen khdng sau (ciing nhu gen khéng

Hygromycin), su phan li cac tinh trang twong ung va kha nang tng dung cac dong

lta ndi trén va cong tac giong dang dugc nghién ciu.

¢ Giong lua Taipei 309, IR64, MTL chuyén gen giau vi chat dinh duéng
Tdc gid: Tran Thi Cdic Hoa va cong su (Vién Lia Pong bang song Ciru Long)

- Phuong phdp bién nap : chuyén nap gidn tiép thong qua Agrobacterium
tumefaciensis

- Gen chuyén vao: gen psy, crtl can cho qud trinh sinh téng hgp B-carotene va
gen chon loc Phosphomanose isomerase (pmi)

- Plasmid st dung trong bién nap: pCaCar (Hoa va CS, 2003) va pFun3

- Tinh trang: Gia tang ham luong pro-vitamin A va vitamin E
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Céc nha khoa hoc thuoc Vién Lia Dong bang Song Ciru Long da st dung ba
giong lda IR64, MTL250 (indica) va Taipei 309 (japonica) dé 1am d6i twong chuyén
nap, véi cac vecto pCaCar va pFun3 mang gen psy va crtl diéu khién 19 trinh tong
hop isoprenoid dé tao ra mot s6 vi chat dinh dudng, bing phuong phap st dung
Agrobacterium va hé thong chon loc mannose. K&t qua la da tao ra cac dong lda bién
déi gen chia carotenoid, trong d6 hop phan chi yéu 1a B- carotene (tién vitamin A)
c6 ham luong cao, trong khi giong doi ching khong bién doi gen hoan toan khong c6
carotenoid. Diéu dac biét 1a cac dong bién doi gen véi vécto pCaCar, hat gao biéu
hién ca P-carotene va cac hop chat vitamin E (tocopherols) vi & ndi nhii cuia hat gao
non c¢6 su hién dién cta geranyl geranyl diphosphate (GGPP) - mot tién chat quan
trong trong tién trinh sinh téng hop B-carotene ciling nhu cdc hgp chat vitamin E.
Ngoai ra trong mot s6 dong lda bién d6i gen con thay chat y-oryzanol gia tang déng
ké, day la chat chéng oxi héa c6 vai trd con quan trong hon cé vitamin E.
3.1.1.9. Thong tin vé thuc phdm bién doi gen

Thuc phdm bién ddi gen da, dang duoc phét trién va bdn trén thi trudng. Mic
dir thuc phdm bién déi gen con it duoc diing & cdc nuée Chau Au bdi nhiing lo ngai
vé cdc anh hudng lién quan dén stc khoe nguoi tiéu dung, nhung chiing lai duoc
chép nhan rong rai & nhiéu nuéc dang phat trién nhu Trung Qudc, Achentina va ca &
mot s6 nuéc phat trién nhu My va Canada. Ngudi ta u6c tinh hién nay trén thé gidi
¢6 hon mot ntra dau tuong va khoang mot phan ba ngii cdc duogc trong tir nhitng hat
giong c6 chuyén gen chong con tring va bénh cay.

Mot vi du dién hinh vé thuc phdm bién déi gen la giong lda méi cho hat gao
vang. Giong lda méi nay dugc cong bo nam 1999 da dap ung nguyén vong cho
nhiing ngudi ding gao lam nguon luong thuc chinh. Loai gao nay dac biét giau
Vitamin A va st - d6 1a 2 chat vi lugng rit cin cho co thé nhung lai dang thi€u pho
bién trong khiu phan clia ngudi dan thudc thé gi6i thit 3. Hién nay, hau hét cdc thuc
phdm bién doi gen déu 1a cdc san phdm c6 ngudn goc tir cay trong chuyén gen. Tat
ca cdc cay trong bién ddi gen hién cé mat trén thi trudng qudc t& déu cé mot trong ba
dac tinh co ban sau: khang sau; khang virut va khang mot s6 loai thudc diét co. Tat
ca c4c gen dugc dung doi vé6i cdc loai cay trong bién déi gen nay déu c6 ngudn goc

tur vi sinh vat.

126



Bang 5: Mot so cay trong bién doi gen duoc cAp phép dung 1am thuc pham va thirc an gia sic

Tac oid/ Phuong phap | Nam
TT Tén giong g Gen hitu dung/Nguén goc bién nap/ PP | phéng Hién trang
Co quan L el .
phan tich thich
0 1 2 3 4 5 6
Ngo (28)
: ) : Chap nhan phéng thich & My, Canada,
|| YieldGard Com | - CryaBbl | Bacillus Bin gen /Phan | o | Philippin, Nhat Ban lam thyc phim va
( / ) onsanto thuringiensis su 5P- tich Southern thitc an gia sdc; chau Au lam thic an
(Mon 863) kumamotoensis T\ s N 2
gia suc; Uc va Pai loan 1am thuc pham
Trong rong rai & My tir 1995, dugc su
) CrylA(b) | Bacillus P dung lam thuc phadm va thic an gia stic
2 le\c/}ngrl%(@/ Monsanto thuringiensis subsp. kurstaki BEIIIJIgSeX/ 1996 | 6 My, Argentina, Canada, Nhat Ban,
(Mon 810) (Btk) Philippin, Nam Phi, Tan tay lan; thuc
phdm & Uc, Han quéc va Dai loan
CrylA(b) | Bacillus
thuringiensis subsp. kurstaki P Dung 1a thuc phdm va/hoic thic an gia
3 Mon80100 Monsanto (Btk), pat | Strep ~tomyces Ban gen 1996 sic & My
viridochromogenes
Chép nhan phéng thich & My, Canada,
CrylA(b) | Bacillus Argentina, Uc, Trung quoc, Nam Phi,
. Syngenta thuringiensis subsp. kurstaki P Philippin, Thuy si, Anh, Uraquay va
4| YieldGard/BUID) | goeds AG (Btk), pat | Streptomyces Bangen | 1996 | \hat Ban Jam thuc phdm va thiic an gia
viridochromogenes suc; cdc nuéc Nga, bDai loan, Han
Qudc lam thyc pham
CryIA(b) | Bacillus Dung lam thuc pham va thifc 4n gia stc
NatureGardTM / o, . \ ) A
Syngenta thuringiensis subsp. kurstaki . 0 Canada, Argentina, Nhat Ban, Uc,
5 (176 (SYN- Ban gen 1995 - o x N
EV176-9)) Seeds AG (Btk), bar/ Streptomyces MY, Philippin, Chau Au, Ha lan, Thuy

hygrocopicus

s1; thuc pham & Dai loan, Anh
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Tac gia/ ) Phuong phap | Nam
TT Tén giong Gen hitu dung/Nguon goc bién nap/ PP | phong Hién trang
Co quan A e .
phan tich thich
CrylA(b) | Bacillus
thuringiensis subsp.kurstaki
YieldGard®/ (Btk), cp4 epsp P Thuc pham va thifc an gia sic &
6 MONS802 Monsanto /Agrobacterium sp. strain CP4 , Ban gen 1997 ’ Canada va M}”Ig
goxv247 | Ochrobactrum
anthropistrain LBAA
. Pioneer Hi- CrylA(b) / Bacilluiv : Thuc pham va thiic 4n gia sic &
~ YieldGard®/ Breq thuringiensis subsp.kur Sl‘al‘{l Bén een 1996 | Canada vi M¥- thifc an eia stc & Nhat
MONS809 International | (Btk), cp4 epsp /Agrobacterium & Y BA & :
Inc. sp. strain CP4 , an
cp4 epsp /Agrobacterium sp. Thue phim vi thic an sia stc &
8 MONS&32 Monsanto strain CP4 , goxv247 / Ochro- Bin gen 1997 Uc pham va thiic an gia suc o
o Canada
bactrum anthropistrain LBAA
Dekalb cry 1Ac / Bacillus thuringiensis Dung lam tuc phdm va thifc 4n gia sic
9 | Bt Xtra®/DBT418 | Genetics subsp. kurstaki (Btk), Bin gen 1997 | & Canada, My, Philippin; thuc phim &
Corporation | bar/ Streptomyces hygrocopicus Nhat Ban, Uc va Dai loan
B , Dung lam thuc phdm va thic an gia siic
Roundup ready Phoi non cua & Canada, Argentina, Nhat Ban, MY,
10 corn/ GA21 Monsanto EPSPS | Zea mays giong AT824/ | 1997 Philippin; thuc phdm & Dai loan, Uc va
(MONZ21-9) ban gen . T A
Han quoc; thic an gia stic 6 Chau Au
Phoi non / bin Dung lam thuc phdm va thifc 4n gia sic
11 | Roundup ready Monsanto CP4-EPSPS /Agrobacterium | gen [ RT-PCR, 2000 0 Canada, Argenti?a, Nhat Ban, My,
corn 2 / NK603 sp.strain CP4 Phan tich Nam Phi; thuc pham & Dai loan, Uc;
Southern thitc an gia stic & Nam Phi, Chau Au.
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, Téc gia/ | Phuong phap | Nam
TT Tén giong Gen hiru dung/Nguon goc bién nap/ PP | phong Hién trang
Co quan .
phan tich thich
lgorzle;:r Hi- Ban gen / Phan 7
Herculex 1/ re lntIer- crylFa2 | Bacillus thuringiensis | tich Southern, Dung lam thuc pham va thitc an gia suc
1 ?Frgi 56 37 neis[or:i), er:" var. aizawai Northern, 2001 ¢ Canada, Argentina, Nhat Ban, My,
(DAS1507) See}éls /I};ow pat | Streptomyces Direct DNA Philippin, Nam Phi; thuc pham & Dai
AgrSciences viridochromogenes sequencing, loan, Uc; thitc an gia sic & Chau Au
LLC ELISA
Cry3Bbl | Bacillus
MONS63 X thuﬁingiensis subsp. Cllll?lf(;;@o tﬁl/eo
kumamotoensis, CrylA(b)/ PRUONg phap Dung lam thuc phdm va thic 4n gia stic
13 MONSI10 X Monsanto . L lai cO truyén/ | 2004 % Canada. Nhat Ban vi Philiopi
NK603 Bacillus thuringiensis subsp. Phan tich 0 Canada, Nhat Ban va Philippin
kurstaki (Btk) va CP4-EPSPS Southern
/Agrobacterium sp.strain CP4
. Chon tao theo
Bbl / B S
YieldGard Corn t(hj;)r)fngll?engisascbillalg]j phu’qng ph\ép
Roundup Ready 2 T lai co truyén /
14 Monsanto kumamotoensis, . . 2004
/ MONS863 x . Phan tich phan
NK603 CP4-EPSPS /Agrobacterium t& doan ADN
sp.strain CP5 :
xen
Monsanto CrylA(b) | Bacillus
YieldGard thuringiensis subsp.kurstaki Chon tao theo Dung lam thuc phdm va thiic 4n gia sic
15 | Roundup Ready2 | Monsanto | (Btk), va CP4- | phuong phdp | 2004 | & Nhat Ban va Philippin, thuc phim &
/ MON 810 x EPSPS /Agrobacterium lai ¢6 truyén Mexico va Han Qudc
NK603 sp.strain CP4
Monsanto . o
5 CrylA(b) /Bacillus thuringiensis | Chon tao theo N AT
16 R YlgldGﬁrd dy/ Monsanto subsp.kurstaki (Btk) va phuong phap | 2003 Dung [am thsg ?)I}lli‘%la Slllllc 0 Nhat Ban
GoAuglfi/[O?\?S 1yO epsps | Zea mays lai ¢6 truyén pp
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, Téc gia/ .| Phuongphap | Nam
TT Tén giong Co quan Gen hiru dung/Nguon goc bién nap/ PP | phong Hién trang
a phan tich thich
T25 x MON 810 Bayer Crop- thuriir}z')f:gii)s/uizallcl;t:staki Chon tao theo
17 | (ACS-ZMO003-2 x | go —1oP gre P phuong phdp | 2003 | Dung 1am thitc an gia siic & Nhat Ban
Science (Btk) vapat | Streptomyces .2 N
MONS810-6) . lai co truyén
viridochromogenes
. . Cry9C / Bacillus thuringiensis
18 Staerl;?le /CBH Crcl)A\-/gIclit;lce subsp. Tolworthi va bar/ Ban gen 1998 Dung lam thic an gia sic 6 My
p Streptomyces hygrocopicus
Dow Agro- . o . 2 N N PP
19 DAS-06275-8 Science CrylF | Bacillus thuringiensis Vi khuan 2004 Dung lam thuc pham va thic an gia stic
(TC-6275) LLC var. aizawai Agrobacterium 6 My
Dow Aeto- cry34Abl, cry35Abl | Bacillus )
A8 thuringiensis strain PSI149BI, Vi khudn Dang lam thuc pham va thiic an gia sic
20 DAS-59122-7 Science ) . 2004 , PPN )
LLC pat | Streptomyces Agrobacterium & My; thuc pham & Uc va Mexico
T viridochromogenes
Cry3Bbl / Bacillus
thuringiensis subsp. . o N N A
21 MONS88017 Monsanto kumamotoensisstrain EG4691, A r\glbl;l;l;r;um 2005 Dung lam thyc pl(}jalr\n/[y  thic an gia suc
CP4-EPSPS /Agrobac-terium & y
sp. strain CP4
CrylF | Bacillus thuringiensis
DAS1507 x Dow Agro- var. aizawai, CP4-EPSPS Chon tao theo Dung lam thuc phdm va thic 4n gia sdc
22 MONG603-6 Science /Agrobacterium sp. strain CP4, | phuong phap | 2004 | & Nhat Ban; thuc phdm & Han quoc va
L.L.C. pat | Streptomyces lai ¢6 truyén Mexico
viridochromogenes
Pioneer Hi- pat | Streptomyces virido- N . 2 s ome = e .
23 676. 678. 630 Bred Inter- chromogenes, dam | Bén gen 1998 Dung lam thuc pham va thitc an gia stc

national, Inc

Escherichia coli

& My
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Tac oid/ Phuong phap | Nam
TT Tén giong g Gen hitu dung/Nguon goc bién nap/ PP | phong Hién trang
Co quan A e .
phan tich thich
T& bao tran / N N P
Dung lam thuc ph thir
24 Liberty LinkTM / | Bayer Crop- pat | Streptomyces Phan tich 1995 uan arg AC p ar,n vaNhAcgrql g%suc
T14 Science viridochromogenes Southern, o Lanada, rge?&?a’ at ban, Uc,
ELISA Y
T& bao tran / Dung lam thuc pham va thic an gia siic
Liberty LinkTM / | Bayer Crop- pat | Streptomyces Phan tich & Canada, Argentina, Nhat Ban, Uc,
25 : . 1996 T s ,
125 Science viridochromogenes Southern, My, Philippin, Chau Au; thuc phim &
ELISA Dai loan
Dekalb Bén gen/ Dung lam thuc phidm & Dai loan; thuc
26 DLL25 (B16) Genetics bar/ Streptomyces hygrocopicus & 1996 | pham va thitc an gia sic & My, Nhat
. Southern , =
Corporation Ban, Canada va Philippine
barnase | Bacillus N . F
27 | InVigor® /MS3 Baygr Crop- amyloliquefaciens, pat | Strep- ph01/non /dién 1996 Thyc pham va thu’\c an gia suc o
Science .. ap cao Canada va My
tomyces viridochromogenes
Baver Crop- barnase | Bacillus hoi non /dién
28 | InVigor®/ MS6 ag CETOP= V amyloliquefaciens, pat | Strep- | PPOLPOR A 1999 | Thyc phdm va thic an gia sic & M§
cience . ap cao
tomyces viridochromogenes
Cai dau (20)
Westar Roundup CP4-EPSPS /Agrobacterium sp. . P Pugc st dung lam thuc phdm va thic
. Vi khuan BT A T2 e -
29 | ready® /RT73 Monsanto strain CP4, goxv247 | Ochro- Acrobacterium | 1995 | @n gia sic 6 Nhat Ban, Philippin, My,
(GT 73) bactrum anthropi strain LBAA & Chau Au; thuc phdm & Uc
Liberty LinkTM at | Streptomvees A r\gbljcl?g;um Pugc sit dung lam thuc phdm va thitc
30 Innovator / AgrEvo par promy grovacte 1995 | an gia sic ¢ Nhat Ban va Canada; thuc
HCNO?2 viridochromogenes / Phan tich phim & Mg
Southern
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Tac oid/ Phuong phap | Nam
TT Tén giong g Gen hitu dung/Nguén goc bién nap/ PP | phong Hién trang
Co quan A e .
phan tich thich
] . . b r d lam thuc phdm va thi
3| pryas | P Genetie | e | VKN g Nt B, Canads, U v3
System . ; Agrobacterium an~gla suc ¢ Nhat Ban, Canada, Uc va
amyloliquefaciens My
Plant Genetic bar/ St'reptomyces Vi khuin %)uq? su’/ duﬁng la}m tfn,rc pham va thu?
32 PHY 35 S hygrocopicus, barstar / . 1997 | an gia sic & Nhat Ban, Canada, Uc va
ystem . : . Agrobacterium R
Bacillus amyloliquefaciens M§
. bar/ Streptomyces hygro- M kh“@ Pugc sit dung 1am thuc phdm va thitc
Plant Genetic . . : Agrobacterium ., D2 SN
33 MSl1 copicus, barnase | Bacillus 1996 | an gia sic 6 Nhat Ban, Canada, Uc va
System ) ) / PCR, Southern g : ’ ’
amyloliquefaciens, Northern: My
. bar  Streptomyces Vi khuin DPugc st dung lam thuc phadm va thic
34 RF1 Plant Genetic hygrocopicus, Agrobacterium 1996 | an eia stc & Nhat Ban. Canada. Uc va
System barstar | Bacillus / PCR, Southern i?jgla suc ¢ Nhat ban, (anada, Lc va
amyloliquefaciens Northern; y
bar | Streptomyces hygro- ) N P
35 PGS1 Plant Genetic copicus, barnase | Bacillus Tao con lai F1 | 1996 PII()’(‘: su/ dl{ngN }lﬁthPL’rcgharg V%thu?
(MS1xRF1) System amyloliquefaciens, barstar / : ;}gla suc o Nhat Ban, Canada, Uc va
Bacillus amyloliquefaciens y
. bar/ Streptomyces hygro- Vi khudn , .
Plant Genetic . : Agrobacterium Pugc st dung lam thuc pham va thic
36 REF2 copicus, barstar | Bacillus 1996 | 70 7T, PR
System . . / PCR, Southern an gia suc 0 Nhat Ban
amyloliquefaciens Northern:
. bar/ Streptomyces hygro- . N , N FIy
37 PHY 36 Plant Genetic copicus, barstar | Bacillus Vi khuaq 1997 ?u’qc su,’ d?ng {am 7th1.rc pham va thic
System Agrobacterium an gia suc 0 Nhat Ban

amyloliquefaciens
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Tac oid/ Phuong phap | Nam
TT Tén giong g Gen hitu dung/Nguén goc bién nap/ PP | phong Hién trang
Co quan A e .
phan tich thich
bar/ Streptomyces hygro-
38 | PGS2 (MSIXRF2) Plarslt Genetic copicus, barn.ase / Bacillus Tao con lai F1 | 1996 ?qu su dgng {am qthl.l’C pham va thic
ystem amyloliquefaciens, barstar / an gia suc 6 Nhat Ban
Bacillus amyloliquefaciens
bar/ Streptomyces hygro-
39 MS8xRE3 Plant Genetic copicus, barnase |/ Bacillus Vi khuén 1996 Pugc st dung 1am thuc phdm va thitc
System amyloliquefaciens, barstar | | Agrobacterium an gia stc & Nhat Ban, Canada, My, Uc
Bacillus amyloliquefaciens
40 | Liberty LinkTM / AcrEvo pat | Streptomyces Vi khuén 1995 | Puoc st dung lam thuc phdm va thiic
HCNI10 & viridochromogenes Agrobacterium an gia suc & Nhat Ban, My va Canada
pat | Streptomyces Vi khuén
41 MSS8 Plant Genetic viridochromogenes, Agrobacterium 1996 Pugc slt dung 1am thuc phdm va thitc
System barnase | Bacillus / PCR, Southern an gia stic & Nhat Ban, My va Canada
amyloliquefaciens, Northern;
pat | Streptomyces Vi khuén
42 RF3 Plant Genetic viridochromogenes , Agrobacterium 1996 Pugc slr dung 1am thuc phdm va thitc
System barstar | Bacillus / PCR, Southern an gia suc 6 Nhat Ban
amyloliquefaciens Northern;
. : Vi khuén DPugc st dung lam thuc pham va thic
43 WEST2A315{—Oxy— PRhi)ne— bxn/ Klelzszella pneumoniae Agrobacterium | 1997 | an gia sic & Nhat Ban, Canada; thuc
oulence subsp. ozanae /Southern, PCR phdm & My, Uc
Plant Genetic ba‘r/ Streptomyces hy gro- Vi khuén Pugc st dung 1am thuc phdm va thitc
44 PHY?23 copicus, barstar/ Bacillus . N e o2
System . . Agrobacterium an gia suc 6 Nhat Ban
amyloliquefaciens
45 Roundup ready Monsanto CP4-EPSPS /Agrobacterium sp. Vi khuin 2002 Pugc st dung 1am thuc phdm va thitc
/RT200 (GT200) strain CP4 Agrobacterium an gia stic & My, thuc pham & Canada
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, Téc gia/ | Phuongphip | Nam
TT Tén giong Co quan Gen hitu dung/Nguon goc bién nap/ PP | phong Hién trang
a phan tich thich
. Vi khlléil’l N N A N 2, - . ,
6| nonascresy | BSC | e g | 19 | SR P e
. g / Southern 0 Uc, Canada, Nhat Ban va My
Laurical TM / 23- ma hod teoterase / Umbellularia Vi khuin Dung lam thuc pham va thic an gia siic
47 18-17, 23-198 Monsanto californica Agrobacterium 1994 6 Canada, My
Khoai tay (24)
NewLeaf Russet Vi khus
Burbank / BT, cry3A | Bacillus thuringiensis | A robac?;r;um Diing lam thie phdm va thifc an gia siic
48 BT10, BT12, Monsanto Y bsp. Tenebri g g/PhA ich 1994 | & [jc, Canada, Philippin va M§; lam
BT16. BT17 subsp. Tenebrionis an tic thue ohim & Nhat B
) ) Southern uc pham & Nhat Ban
BT18, BT23
NewLeaf Atlantic crv3A | Bacillus thurineiensis | A Vlbkh;lar! Chap nhan dung lam thuc phim va
49 / ATB04-27, Monsanto Y ACLiLUS IRUTINGIENSLS grovacierium | 1996 | thic an gia siic 6 Canada va My; thuc
ATB04-36 subsp. Tenebrionis / Phan tich ham & Uc
Southern P
NewLeaf Atlantic Vi khuin . A s N PN
50 / ABT04-6, Monsanto cry 3A / Bacillus thuringiensis | Agrobacterium 1996 tchlll,rip arr:hz_;r; S%‘in(% (ljzr:a (;:lf[cﬁ ﬂlﬂn?[h:]rg
ABT04-30, subsp. Tenebrionis / Phan tich hém ¢ & Y, e
ABT04-31 Southern pham o Uc
NewLeaf Plus / cry 3A | Bacillus thyrmgzenszs . ) Chdp nhan ding lam thuc phdm va
51 RBMT21-129, Monsanto subsp. Tenebrionis , Vi khuan 1998 | thiic an cia stc & Canada va M§: thuc
RBMT21-350, PLRVrep | potato leafroll virus | Agrobacterium hém ¢ [gJ 5 Nhit B3 Y, M
RBMT22-82 replicase pham ¢ LUc va Nhat Ban

134




Tac gia/ ) Phuong phap | Nam
TT Tén giong Gen hiru dung/Nguon goc bién nap/ PP | phong Hién trang
Co quan A e .
phan tich thich
NewLeaf Plus / cry 3A / Bacillus thuringiensis
RBMT21-82, subsp. Tenebrionis , . . . . .
52 RBMT21-186, Monsanto PLRVrep 5)p0tato leafroll virus Chap nl}an trlonug dqng %an} thl‘rf pham
RBMT21-238 replicase, CP4-EPSPS va thic an gia sic 6 My
RBMT21-262 /Agrobacterium sp.strain CP4
NewLeaf® potato cry3A | Bacillus thuringiensis Vi khuin Ch,fip nhan d/l‘lnqg lam ’[hl.I'C\ phfim va
53 / SBT02-5, Monsanto subsp. Tenebrionis Agrobacterium thic an gia stc ¢ Canada va My; thuc
SBT02-7 p- / Southern phdm & Uc va Nhat Ban
NewLeaf YTM / cry 3A | Bacillus thuringiensis P . N N 2 N
54 RBMT15-101, Monsanto subsp. Tenebrionis Vi khuin 1998 gll&ipagl;aiz S?ilén(% Clz?:a (;:lf; ﬁ;ﬂhl\ﬁ
SEMT15-02, Japan PVY CP / potato potyvirus Y | Agrobacterium PR T
SEMT15-15 (PVY) strain O (common strain) phiam & Uc
Cu cai duong (3)
gy Vi khuén St dung 1am thuc phdm va thic an gia
55 slzg;rnglelgtr/?—zla;l-yl Monsanto CP4_EPSP5’{2iFZI;ZCte’ ISP Agrobacterium | 2004 | sic & MY, Philippin; dung lam thyc
/ PCR, ELISA pham & Canada, Uc
Vi khuin
Roundup ready Monsanto, CP4-EPSPS /Agrobacterium sp. Agrobacterium Dung lam thyc phim va thiic an gia stic
56 sugar beet / 77 Syngenta . / Southern, 1998 |, e e
(GTSB77) Seeds AG strain CP4 Western, 0 Uc, Philippin va M§
ELISA
Bayer Crop- pat | Streptomyces Vi khuéq Stt dung 1am thuc phdm va thiic an gia
57 T120-7 . . Agrobacterium | 1998 : L s
Science viridochromogenes suc 0 Canada
/ ELISA
Pau tuong (11)
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Tac sid/ Phuong phap | Nam
TT Tén giong Co guan Gen hitu dung/Nguén goc bién nap/ PP | phong Hién trang
a phan tich thich
A 53?3?%@ Dung lam thuc pham va thic an gia siic
Roundup ready ] ) e 6 My, Canada, Argentina, Braxin,
58 | soybean /40-3-2 Monsanto CPd EPSP‘? /Agrggc;ctermm gersl/ Pt};lan tich 1994 | Cong hoa Séc, Nha, Mexico, Philippin,
(GTS40-3-2) Sp-stramn Wes(:elm?gléR Nam phi, Thuy si, Anh, Uraquay; thuc
ELIé A ’ pham & Uc, Han Quoc, Nga, Dai loan
Go4-1,69419, | Quality A2306/Bin Ding 1am thuc phdm va thic an gia stc
59 cres Gramz GmFat2-1/Glycine max gon/ PCR 1997 | & Canada, Nhat Ban, My va thyc phdm
L.L.C Southern oUc

60 W62, W98 Bayqr Crop- bar/ Streptomyces hygrocopicus Bin gen 1998 Dung 1am thyc pl}am va thic an gia sdc

Science o M§y
A2704-12, Baver C ¢ I Strent Dung lam thuc pham va thifc 4n gia sic
61 |  A2704-21, Siemoo D oyt Bingen | 1998 | & Canada, Nhat Ban va M§ va thuc

A5547-35 viridochromogenes phim & Uc

Bayer Crop- pat | Streptomyces P Dung 1am thuc phdm va thic an gia sdc

62 A3547-127 Science viridochromogenes Ban gen 1998 6 My
Bayer Crop- pat | Streptomyces Bin gen/ Phan Dung lam thuc phdm va thiic 4n gia sdc

63 GU 262 Science viridochromogenes tich Southern 1998 6 My

Ca chua (6)

S Dung 1am thuc phdm va thiic 4n gia stic
64 Fclglgiagrggfz/ Calgen Inc. gen ma hod PG / ca chua Agr\glbljcl';leir;um 1992 | 6 My, Mexico; thuc phdm ¢ Canada va

Nhat Ban
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, Téc gia/ .| Phuongphap | Nam
TT Tén giong Co quan Gen hiru dung/Nguon goc bién nap/ PP | phong Hién trang
a phan tich thich
65 1345-4 DI\IFA I;Iant doan 1-ACC synthase gen / Vi khuin 1995 | Dung lam thuc pham va thiic an gia siic
Corpe;at-ion tomato Agrobacterium 0 My; thuc pham & Canada
CrylA(c) | Bacillus . 2 N . PN
66 5345 Monsanto thuringiensis subsp. kurstaki Vi khuan 1998 Dung lqam El_luc phamﬂ va qthuc an gla suc
(Btk) Agrobacterium 0 My; thuc pham ¢ Canada
CGN-89322-3 accd | Pseudomonas Vi khuin Dung lam thuc phdm va thiic 4n gia sic
67 (8338) Monsanto chlororaphis Agrobacterium 1994 6 My
Zeneca N Vi khuén Dung lam thuc pham va thic an gia stic
68 B,DaF Seeds doan PG gen / ca chua Agrobacterium 1994 0 My; thuc pham ¢ Canada
. gene ma hod SAMase / E. coli Vi khuin Dung lam thuc pham va thic an gia stic
69 35 IN Agritope Inc. bacteriophage T3 Agrobacterium 1996 6 My
Laa mi
o Ro‘xlhi“alzgj‘dy Momcant | CPA-EPSPS IAgrobacterium | Vikhuin | | Ding Iam thyc phém va thiic an gia sic
MON71800 sp.strain CP4 Agrobacterium 6 My
Pu du
bai hoc coat protein virus / papaya P Dung lam thuc phdm va thiic 4n gia sdc
7 >5-1,63-1 Cornell ringspot potyvirus (PRSV) Ban gen 1997 6 Uc
Dua
) . . . 2 Pang ky dung lam thiic an tuoi hoac
72 A,B Agritope Inc. | ¥k E. CO’} ;’ acteriophage A r\gbljgg‘l‘um ché bién nhung da rdt don thing
8 11/1999
Bi do (2)
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, Téc gia/ .| Phuongphap | Nam
TT Tén giong Co quan Gen hiru dung/Nguon goc bién nap/ PP | phong Hién trang
q phan tich thich
Asgrow Poan ma hod coat protein virus
(USA), | Cucumber mosaic . N N N e .
73 CZW-3 Seminis Veg. cucumovirus, Watermelon Vi khuaq 1994 Dung lam thL;[C pham va tllu’c an gia suc
. : . .. | Agrobacterium 0 Canada, My
Inc. mosaic potyvirus 2 va Zucchini
(Canada) yellow mosaic potyvirus
[(J[?JSOAh)n Poan ma hod coat protein virus/
74 S Watermelon mosaic potyvirus 2 Vi khuan Dung lam thuc phdm va thic 4n gia stic
ZW?20 Seminis Veg. N . . . 1994 ) -
Inc va Zucchini yellow mosaic Agrobacterium 0 Canada, M§y
(Canada) potyvirus
Bong vai (15)
Vi khuin
Liberty® / Bayer ) . Agrobacterium Dung lam thuc pham va thic an gia stic
75 LLcotton25 CropSci. bar /Streptomyces hygroscopius / Southern, 2003 6 Canada, Va My
PCR
Vi khuin s o
. ) ) Dung lam thuc pham va thitc an gia sic
76 Roundup Ready® Monsanto CP4-EPSPS /A.grobactei ium sp. | Agrobacterium 1995 | & My, Argentina, Philippin, Nhat Ban
/ Mon1445, strain CP4 / Southern, N P
ELISA va Canada; thuc pham ¢ Uc
Vi khuin NN o s .
. ) ) Dung lam thuc pham va thic an gia suc
77 Roundup Ready® Monsanto CP4-EPSPS /A_grobactermm sp. | Agrobacterium 1995 | & My, Nhat Ban va Canada; thuc phim
/ Mon1698 strain CP4 / Southern, 5 U
ELISA oue
Vi khuin
Roundup Ready® CP4-EPSPS /Agrobacterium sp. | Agrobacterium Dung lam thuc pham va thic an gia stic
78 | Flex /Monggo13 | Monsanto strain CP4 / Southern, | 2002 & My
PCR
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Tac oid/ Phuong phap | Nam
TT Tén giong g Gen hitu dung/Nguén goc bién nap/ PP | phong Hién trang
Co quan A e .
phan tich thich
B . C’.’yIA.( ¢)/ Bacillus .| Bén gen/ Phan . s e o,
79 ollgard Monsanto thuringiensis subsp. Kurstaki, tich Southern. | 2003 Dung lam thuc pham va thic an gia stc
[I®/Mon15985-7 cry2Ab/  Bacillus ELISA ’ 6 Canada, Nhat Ban va Phi lippines
thuringiensis
Vi khuén NN 2 S
30 DAS24236-5 Dow Agro- CrylF | Bacillus thuringiensis | Agrobacterium 2004 Is)ﬁl(l:n% lé{;l;ggc \%hell\r/[n~. ‘;?1 l/:(l:lu’chgrr; glg
(281-24-236) Sciences LLC (Bt) var. aizawai / Southern, Mexi ’ Y p
exico
ELISA
Vi khudn
Dow Agro- . . N N 2 UMD
31 DAS-21023-5 Sciences CrylA(c) / Bacillus Agrobacterium 2004 Dung lam thuc pham va thic an gia
(3006-210-23) thuringiensis var. kurstaki / Southern, stic 6 Canada, Mexico va My
LLC
ELISA
. : Vi khuén
SYN-IR102-7 Syngenta vip3A(a) / Bacillus ) . A o e
82 " (coTi2) Seeds,Inc |  thuringiensis strain ABSS. | ‘¥&rebacterium | 2005 | Dung lam thyc phdm &My va Uc
/ Southern
WideStrike™/ Dow Agro- reylF ;;;:iilrusa;?;tz;@;glenszs Chon tao theo Dine lam th him & Uc. Nhat B3
83 | DAS-21023-5x | Sciences CrotAfe) ! Bail phuong phap | 2004 | Punglam tl\jl-m P amf’M ¢, Nhat Ban,
DAS-24236-5 LLC (JYLAC) P BACHUS lai c6 dién exico va My
thuringiensis var. kurstaki
Dung lam thuc phdm va thifc 4n gia sic
34 Bollgard II® / Monsanto CrylA(c) / Bacillus Vi khuin 1995 & U, Trung quoc, Argentina, Mexico,
Mon 531-6 thuringiensis var. kurstaki Agrobacterium Nam Phi, Philippin, Canada, Nhat Ban,
Braxin va My
Bollgard 1®/ . . 2 N N s
85 Mon757-7., Monsanto C.’ry{A( c ) / Bacillus . | Vlb khuaq 1995 Pung lam thu’i: ph:’:lm va thue e\m gia suc
Mon1576 thuringiensis var. kurstaki grobacterium 0 Canada, Nhat Ban, Braxin va My
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L o Phuong phap | Nam
. Tac gia/ <. .
TT Tén giong C Gen hiru dung/Nguon goc bién nap/ PP | phong Hién trang
0'quan phan tich thich
) . CrylF | Bacillus thuringiensis
WideStrike™"/Rou (Bt) var. aizawai
ndup Ready® / | Dow Agro- : Chon tao theo
. CrylA(c) | Bacillus P N N 29 .
86 | DAS-21023-5x Sciences T . phuong phdap | 2005 Dung Iam thuc pham 6 Mexico
thuringiensis var. kurstaki S ez
DAS-24236-5 x LLC g ' . lai ¢8 dién
MON-01445-2 CP4-EPSPS | Agrobacterium
sp. strain CP4
CrylA(c) / Bacillus
thuringiensis var. kurstaki Chon tao theo NP 2 DLl
87 h&%ﬁt}é?ii;; Monsanto cry2Ab | Bacillus thuringiensis | phuong phap | 2004 Dung lam thlﬁh%};g: Philippin va
CP4-EPSPS/ Agrobacterium sp. | lai ¢6 dién '
strain CP4
bxn | Klebsiella pneumoniae Vi khuin Dung lam thuc pham va thic an gia stic
™ b :
88 BXN™/BXN Calgen Inc. subsp. zaenae Agrobacterium 1994 6 Uc, Canada, Nhat Ban va My
e Dai hoc Vi khuin
CDC Triffid/ C . N N A
89 | CDC-Fuc001-2 h Saskag als | Arabidopsis thaliana Agrobizct(z/rzum 1998 Dung lam ﬂ}uc phaam va thlfc an gla sue
FP967) crewan, LIop / Phan tich 0 Canada va M§
( Dev. Center Southern
Monsanto
90 1101 7163 Company ADN'| CP4-EPSPS /Agrobacterium sp. | Vi khudn 5004 | Dng 1am thc phdm va thic an gia sic
’ Genet%cs strain CP4 Agrobacterium 0 Canada va My; thuc pham & Mexico
International
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Bang 6: Mot s6 chat phu gia dung trong thuc pham c6 nguon goc tir GMOs

Phuong

Y Gen hitu ¢
Stt Loai San pham Tic gia/ dung/Nguén | phap xét | Hién trang Uflg dung / Tai liéu tham khao
Co quan adic " Tinh trang
nghiém
lipase / Acid béo cao
. Novo ) A .| http://www.foodstandards.gov.au/ s
1 Lipase IUB3.1.1.3 . Rhizomuc | Southern cho cong nghé -
Nordisk or meihie <A1 xuit bo sifa rcfiles/A402 FA.pdf
. Novozymes Nhat Ban phé . ~ http://www.foodnavigator.com/news
2 Lipase SP388 A/S duyét Hicu suat cao [printNewsBis.asp?id=40603
3 Lipase N?VIV6(7)7Z Y Novzz/émes Hiéu suit cao
Novozymes Nhat Ban phé . ~ http://www.foodnavigator.com/news
4 | a-Amylase T5-25 A/S duyét Hicu suat cao /printNewsBis.asp?id=40603
BSG- Novozymes Nhat Ban phé . » http://www.foodnavigator.com/news
S | oAmylase | oL ace A/S duyet Higu suat cao /printNewsBis.asp?id=40603
TMG- Novozymes Nhat Ban phé o ~ http://www.foodnavigator.com/news
6 | o-Amylase Amylase A/S duyét Hicu suat cao [printNewsBis.asp?id=40603
7 | a-Amylase SP961 NOVZZ/BS/meS Hiéu suit cao
. Gist.Bro- Nhat Ban phé . » http://www.foodnavigator.com/news
8 Rennet Maxiren cades N.V. duyét Higu suat cao [printNewsBis.asp?id=40603
9 Rennet CHY- Chr.Hansen Hiéu suat chat
MAX A/S rennet
Genencor .
) A T2 . http://www.foodnavigator.com/news
10 | Pullulanase | Optimax Internationa Nhat Bafl phé Hiéu suit cao [printNewsBis.asp?id=40603
1, Inc. duyét
(USA)
11 | Pullulanase SP962 Novzz/émes Hiéu suit cao
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. . Ribiflavin F. Hoff- Nhat Ban phé . - http://www.foodnavigator.com/news
12 | Riboflavin (vitamin B2) man-La duyét Hiéu suat cao /printNewsBis.asp?id=40603
13 | Gluco- AMG-E | Novozymes Hiéu suat cao
amylase A/S :
Genencor Genencor http://www.mhlw.go.jpenglishtopics
SPEZYM ) Kyowa ) o
14 | o-Amylase FRESH™ International, Co.. Ltd Chiu nhiét foodpdfsecO1-2.pdf
Inc. (USA) 0., Ltd.
Novozymes http://www.mhlw.go.jpenglishtopics
15 | o-Amylase | LE399 A/S ﬁOVOZymeS Hiéu suit cao foodpdfsec01-2.pdf
apan Ltd.
(Denmark)
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Bang 7: Mot s6 enzyme tir vi sinh vat bién d6i gen duoc dung trong san xuat thuc

pham
Enzyme Sinh vat cha Sinh vat nhan San pham
alpha- Bacillus amyloli- Bacillus sp. Do uong
acetolactate quefaciens or subtilis
decarboxylase
Bacillus amyloli- Bacillus sp. Ngii coc va thic an cé chita
quefaciens or subtilis tinh bot, d6 uoéng
alpha-amylase | Bacillus lichenformis | Bacillus sp. Ngii coc va thitc an c6 chia
tinh bot, d6 udng, trdi cay,
duong, banh my
Catalaza Aspergillus niger Aspergillus sp. | tring, stta
Aspergillus niger var. | Calf stomach | Pho mat
Chymosin awamori
Kluyveromyces lactis | Calf stomach | Pho mét
Cyclodextrin- | Bacillus lichenformis | Thermoan- Ngii coc va thic an cé chia
glucosyl bacter sp. tinh bot
transferase
Bacillus amyloli- Bacillus sp. Ngii coc va thic an cé chita

Beta-glucanase

quefaciens or subtilis

tinh bot, d6 uoéng

Tricoderma reesei or

Trichoderma

Ngii coc va thic an cé chita

longibrachiatum sp. tinh bot, thic an danh cho
nguoi an kiéng
Streptomyces lividans | Actioplanes Ngii coc va thic an cé chita
Glucose sp. tinh bot
isomerase Streptomyces Streptomyces | Ngii coc va thic an cé chia
rubiginosus sp. tinh bot
Glucose Aspergillus niger Aspergillus sp. | Tring, banh my, do udng,
oxidase salad
Bacillus Bacillus sp. Banh my
Hemicellulase | amyloliquefaciens or

subtilis
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) Aspergillus niger Candida sp. Chat béo, banh my
Lipase,
‘ Rhizomucor sp.
triacylglycerol )
Humicola sp.
Maltogenic Bacillus amyloli- Bacillus sp. Ngii coc va thic an cé chita
amylase quefaciens or subtilis tinh bot, d6 uéng, banh my
Aspergillus oryzae Rhizomucor sp. | Phomat
Bacillus amyloli- Bacillus sp. Thit, ca, ngli c6c va thuc
Protease quefaciens or subtilis phfim cé chita tinh bot, do
uodng, banh my
Bacillus lichenformis | Bacillus sp. Thit, ca
Bacillus lichenformis | Bacillus sp. Ngii coc va thic an cé chita
tinh bot
Pullulanase _
Klebsiella planticola | Klebsiella sp. | Ngii coc va thiic an c6 chita
tinh bot, d6 uéng, binh my
Aspergillus niger var. | Aspergillus sp. | Banh my
awamori
Aspergillus niger Aspergillus sp. | Ngli c6c va thiic an c¢6 chia
tinh bot, d6 uéng, banh my
Bacillus amyloli- Bacillus sp. Ngii coc va thic an cé chita
Xylanase ) o ) .
quefaciens or subtilis tinh bot, d6 udng, banh my
Bacillus lichenformis | Bacillus sp. Ngii coc va thic an cé chita

tinh bot

Tricoderma reesei or

longibrachiatum

Trichoderma

sp.

Ngii coc va thic an cé chita

tinh bot, d6 uéng, binh my

3.1.2. Thong tin vé thifc an gia stic c6 nguén goc tir cay trong bién doi gen

3.1.2.1. Sdn phdm GMC cé trong thirc dn gia siic

Bang 8 : Cac thong tin lién quan dén san pham GMCs c6 trong thiic an gia

2

9C,Cry3A,Cry IF

siic
Tinh trang Yéu t6 di truyén Nguon goc cta gen
Khang sau Cry I1Ab, Cry 1Ac, Cry | Bacillus thuringiensis
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Khang sau thudc Phosphinothricin N- Streptomyces hygroscopicus

trir co glufosinate | acetyltransferase (PAT) | hoic S. Virido chromogenes

Khéng sau thuoc 5-enolpyruvyl Chung CP4 Agrobacterium

trir co glyphosate shikimate-3-phosphat | rumefaciensis hoac enzym noi
synthase (EPSPS) sinh clia ngo da cai bién

Tinh bat duc duc barnase ribonuclease Bacillus amyloliquefaciens

Khéng sau thuoc Dang bién di cua Nicotlana tabacum (thuoc 13)

trir co Sulffonyl acetolactate synthase

urea

Khang sau thudc Nitrilase Klebsiella pneumoniae Subsp.

trir co Oxynil

Dit liéu acid béo Delta-12 desaturase Glycine max (dau tuong);

cua hat da cai bién Huyén phu phéi hop ciia enzym

noi sinh

Khéang virus Helicase / replicase cua | Virus xodn 1a & khoai tay

protein vo boc

+ Protein Bt: Gen cry mi ho4 delta-endotoxin ma da duoc biéu hién & nhiéu GMCs dé
khang con trung thudc bo canh vay hoac canh ciing. Cac protein nay tham gia truc ti€p
vao cac vi tri lién két dac hiéu trong con trung dich. Ching khong c6 vi tri lién két doi
vGi delta-endotoxin cla Bacillus thuringiensis trén bé mat cua cac t€ bao rudt & dong
vat c6 vi. Vi vay dong vat nu6i va con ngudi khong man cam véi cac protein nay.

+ Cac protein chong chiu thudc trir cd: Enzym 5-enolpyruvyl shikimate-3-phosphat
synthase (EPSPS) déng vai trd quan trong trong con dudng sinh hod ma két qua 1a tong
hop ra cdc axit amin thom nhu phenylalanine, tyrosine va tryptophan. Enzym nay chi
c6 mit trong cay trong va vi sinh vat (vi khudn, ndm) va khong c¢6 mait trong dong vat
va con ngudi. Vi vay EPSPS thudng ¢6 trong thuc phdm va thic dn chan nuoi ¢6 ngudn
goc tir cdc giong cay trong mdi va vi sinh vat. Trinh tu axit amin ctia EPSPS, cho thay
c6 su tuong dong véi protein EPSPS noi sinh trong thuc pham.

+ Tinh khdng virus: chi ¢6 khoai tay 1a 1 trong nhiing cay trong c6 tinh khang virus
duoc su dung lam thic an gia suc. Tinh khang vé6i virus Y & khoai tay (PVY-Potato
virus Y) va virus gay bénh xoin 14 khoai tay (PLRV-Potato leaf roll virus) da duoc dua

145



vao nho chuyén dugc trinh tu gen tuong ting vdi protein vo ctia virus (CP-Coat protein)
hodc enzym replicase cta virus & khoai tdy. Ma cdc CP ¢6 lich st 1au dai vé tinh an
toan d6i voi nguoi va dong vat nuodi. Cac protein cua virus & cay (cé ngudn goc tir
PVY hay bat ky virus ctia khoai tay nao khac) khong bao gio két hop véi protein ctia
ngudi dé tao ra dic tinh doc hodc cdc trudng hop gay di tng & ngudi.

3.1.2.2. Tinh an toan ciia cdc sdn phdm thitc dn gia siic cé nguon goc tir GMCs

T6 chitc Thuéc va Thuc phdm M5 (FDA) da cho rdng tdt cd cdc loai thiic dn gia
stic ¢6 nguon goc tix cdc giong cdy trong maoi, bao gom cd GMCs déu cé tinh an toan
khi ddnh gid so sanh vé thanh phan dinh dudng, tinh doc, vé miic do phdn tit cua loai

thitc dn chdn nuoi nay voi loai thitc dn chdn nudi thong thuong (khong chita GMO), va
xem xét tinh an toan ké cd vé khia canh con nguoi tiéu thu sdn phdm dong vt dn loai
thiic dn chdn nuoi moi do:
+ Céc protein n6i chung khong c6 hoat tinh gay dot bién, gay quai thai hoac gay ung
thu. Khong c6 bat ky 1 dit liéu ndo chi ra ring c4c protein ndy c6 thé tuong tic véi

ADN dé 1am tang cac tdc dong vé dot bién.

Bang 9: Téom tat vé mitc do khong anh huéng (NOEL) da quan sat dua trén

cac nghién citu vé tinh doc déi v6i cac protein méi da biéu hién trong GMCs

Protein Cay trong NOEL (mg/ kg trong luong co thé)
Cry lAc Bong, ca chua 4200
Cry 1Ab Ngo 4000
Cry 2Aa Bong 3000
Cry 2Ab Ngo, bong 3700
Cry 3A Khoai tay 5200
CP4-EPSPS Pau tuong, bong, cai dau, .
cu cai duong, ngo
mz EPSPS Ngo 350
nptll Bong, khoai tay, ca chua 5000
GUS Cu cai duong 100
GOX Cai dau 100
ACC deamiase | Khoai tay 602

+ V€ thanh phan dinh dudng: khi nghién ctu trén bo va gia cadm st dung thic dn cé
chita GMCs va chifa cay trong khong chuyén gen cho thay khong c6 su khic nhau vé
thanh phan dinh dudng.
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+ Liéu ADN cua cic gen da dugc chuyén hodc cdc san pham protein ctia ching c6
duoc chuyén vao va tich lu§ trong san phdm thuc pham (sita, thit, tritng) ctia dong vat
an thic an ¢6 ngudn goc tir GMCs hay khong? va khi con ngudi tiéu thu cdc san pham
dong vat nay thi c¢6 nhiing tac hai gi dén stic khoé ctia con nguoi hay khong ?

Tat ca céc nghién citu da dua ra bang chiing cho thdy rang Ia ching an toan va khong
anh hudng gi dén stic khoé con nguoi.

Bang 10: Do bén vitng clia cdc protein da dua vao dé tiéu hoa trong dich vi

Protein Luong du thira twong déi (% protein | Do bén (giay)
téng so)

Cry lA < 0,01 30

Cry2 < 0,01 <15
Cry 3A < 0,01 <15
CP4-EPSPS <0,1 <15
mz EPSPS < 0,05 <15
GOX < 0,01 <15
GUS < 0,01 <15
nptll < 0,01 <10

3.1.2.3. Su phan b6 va thuong mai hoa cua cac san pham thitc an gia siic ¢6

nguon goc tir GMCs
Bang 11: Su thuong mai hoa cia cac san pham thirc an gia siic ¢6 chita GMCs
Loai GI,VICS C(T Cac quéc gia phé chudn san | Nam duoc thuong mai
trong thuc an gia ° . )
) pham nay hoa
siic

Canada 1995

Argentina 1996

Uc 2000

Nhat Ban 1996

Nam Phi 2001

Ha lan 1996

Thuy si 1996

Dau tuong Braxin 1998

Mexico 1998

Nga 1996
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Uruguay 1997
Canada 1996
Argentina 1998
My 1998
Chau & 1997
Nhat Ban 1996
Nam phi 1997
Ngo
Ha lan 1997
Thuy si 1997
Canada 1996
Argentina 1998
Uc 1996
Nhat Ban 1997
Bong Mexico 1997
Trung Qudc 1997
Canada 1995
Khoai tay
Nhat Ban 1996
. Canada 2001
Cu cai dau duong

Nhat Ban 1999
. Canada 1995

Cai dau
Nhat Ban 1996
Hat lanh Canada 1996
Lua mi Canada 1999
Lia Canada 2002
Ca chua Mexico 1995

3.1.3. Thong tin vé mot so vi sinh vat bién déi gen
3.1.3.1. Nhom vi sinh vt bién doi gen ting dung dé lam thuoéc bdo vé thuc vit
Bang 12: Thong tin vé nhom vi sinh vat bién déi gen ting dung
dé 1am thuoc bao vé thuc vat
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TT | Visinhvat | Gen dugc chuyén Ung dung GH!
CHU
- DY A U 2 ching
1 | Bacillus sp. CRYVAIB) Diét con tring
nay
thuoc
GEN MA Vién CN
Escherichia GEN MA '
2 i DHS Ma hoa doc t6 diét con trung Thuc
-a 4 :
o HOA CRYIDA Phdm, Ha
Noi
RALSTO
N 2
MNIA A stable omega-| o
) Sinh bacteriocin st dung trong
- kanamycin cassette ’
3 | SOLANA | phong chong bénh héo xanh ca
within the HrpO
chua
CEARUM | &°0°
aMizlz7z
Nghién cttu co ché gay bénh héo
RALSTO ONP126 mang xanh va su phét trién bénh héo
xanh cua ca chua. Nghién ciu
operon [ux CDABE
NIA . . . _|chtng minh mic do nhan lén cha
cua Vibrio fisheri va , 3 .
vi khuan trong ré va co ré sau khi
mot vung promoter
4 | SOLAN ' 8P vi khudn xam nhap vao cay chu
nhan duoc tur . ] )
' , | va mic do lan truyén cua vi
ACE AR | genomic ADN cua

UM M5

Burkholderia

glumae

khuén lén céc canh phia trén 1a
cac nhan t6 quan trong dé xac
dinh tinh man cam hay khang cta

ca chua véi bénh héo xanh
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Gluconaceto-
bacter

diazotrophic

us strain
BR11281,
FIERBASPI
Gen Cry clia
5 RILLUM Bacillus Phong trir sau hai mia dudng
thuringiensis
SEROPE
DICAE
STRAIN
BRINIIS
Protein tinh thé doc
) R , Phong trir sau duc than, mot loai
C. xyli subsp. | to trit sau (ICP) cua ,
6 con trung hai ngd khé kiém soat

cynodontis

B. thuringiensis

supsp. Kurstaki

nhat tir truGc dén nay

3.1.3.2. Nhom vi sinh vt bién doi gen iing dung trong xu ly moi truong

Bang 13: Thong tin vé nhom vi sinh vat bién doi gen

ting dung trong xur Iy moi truong

TT | Visinhvat | Gen duoc chuyén Ung dung
Phan huy trichloroethylene (TCE), mot
chat 1ong khong mau duogc sir dung lam
nhém gen lai (fodC1, | dung moi dé lam sach kim loai. Ti€p
1 £. COL| bhpA2, bhpA3, xic v6i TCE nong do cao s€ gay anh
bhpa4) hudng dén hé than kinh, pha huy gan,

phéi va lam thay déi nhip tim va c6 thé

gy chét nguoi
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P. cepacia

Gen toluen i
G4 5223 Phan huy TCE
monoxygenaza
PR1
Phan huy sinh hoc lindane (y-
hexachlorocyclohexane), la mot loai
thudc trir sau cho qua, rau va cac cay
Anabaena sp. | Gen linA lam nghiép. Tiép xidc véi lindane nong
do cao c6 thé gay roi loan dudng
huyét, dau dau va thay déi ham luong
hoocmon giéi tinh
Nostoc
ellipsos- fcbABC Phan huy sinh hoc halobenzoate
porum
_ Phan huy chlorobenzoate (hgp chat
E. coli/
. vong thom c6 hai cho moi trudng va
Alcaligenes | Cac gen cba '
con nguoi) thanh protocatechuate va
sp.
P chlorodihydroxybenzoate khong doc
Plasmid pE43 (ma
hod cho gen
oxygenolytic  ortho- .
Comamonas o Khu goc CI' va khoang hoa toan bo
dechlorination  ohb) ) o
testosteroni _ monochlorobiphenyls thay thé vi tri
hoac plasmid pPC3
VP44 ortho va para
(md hod cho gen
hydrolytic para-
dechlorination fcb)
. Khodng hod phenoxyacetate va phan
. PRO30] SR N \
P. putida huy timg phan 24-D  thanh
PPO301 ~ chloromaleyate. Pay la hai loai thuoc
PLASMID Y 4 '
diét co
) Gen toluen monoxy-
E. coli Phan huy TCE

genaza
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P. putida Gen trao do6i phenol
(pheA, pheB, pheC, | Phan huy TCE
pheD va pheR)
Khat goc CI' cha atrazine thanh
1 hydroxyatrazine 12 mot san phim
khong doc v6i thuc vat. Atrazine la
mot loai thudc diét co, dang bot mau
9 ¢ Gen atzA tring khong mui. Atrazine ¢d éanh
( hudng xau dén phu nit mang thai gay
l cho tré so sinh phdt trién cham hon,
i dong thoi phd huy gan, than va tim cua
tré

3.1.3.3. Nhom vi sinh vdt bién doi gen itng dung trong cong nghé thuc pham

Bang 14: Thong tin vé nhom vi sinh vat bién ddi gen

iing dung trong cong nghé thuc pham

Vi sinh . )
TT vat Gen dugc chuyén Ung dung GHI CHU
GEM M ;'i Ching E.coli BL21
thudc Vién CN Thuc
- HOA HMK | Mi héa khéng sinh | Phdm, Ha Noi - Viet
.coli
1 - chéng nim men lam | Nam
KILLER hong thuc pham
TOXIN
PICHIA
W) g“ (
PASTO , Ding 1am thudc
2 cecropin D j ,
" e khéng khuan
RIS
YEAST
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STRAIN
aSils
B, Sinh t6ng hogp nisin,
cluster of eleven | mot chat cé hoat tinh
3 | SUBTILL | genes (Nhém 11 |khing vi khuin gram
g g g
gen) duong gay bénh va
S 155 gy thoi thuc pham

3.1.3.4. Nhom vi sinh vt bién doi gen ting dung trong y té

Bang 15: Thong tin vé nhom vi sinh vat bién ddi gen ting dung trong y t&

TT | Visinhvat | Gen dugc chuyén Ung dung
Ti€p hop cua hai | Phan huy chlorinated polychlorinated
1 | Pseudomonas
operon bhp va tod | biphenyls (PCB)
2 | P. putida F1 nhoém gen bhp Phan huy PCB
P. fluorescens .
3 TNPCS Phan huy PCB
F113pcb
P. putida
KT2442
4 bhp-module Phan huy PCB
Pseudomonas
sp. BI3FR1
Transposon
TnPCB chita céc
P .putidal operon phan huy
5 | Ralstonia PCB/biphenyl Phan huy sinh hoc PCBs
eutropha (g6m céc gene
bhpA,, A,, A;, A,,
B, C, K, H,J I
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ADN D

P. paucimo-

bilis IGP4

GEN

fIPABC

Phan huy sinh hoc PCBs

Virus véc xin
loang, chiing
Ankara

TRINH TU
MA HOA
CHO IL-2
VA KHANG

NGUYENM

Muc-}

Ung thu vi di can

Virus vac xin

loang, chling

TRINH TV
MA HOA
CHO IL-2

VA KHANG

Ung thu biéu bi t€ bao than di can

Ankara
NGUYEN
MNUC-1]
GEN ENY
Canarypox-

virus (ALVAC

clone)

VA GAG

D)

CUA YIRUS

Vic xin chong lai virus bénh bach cau

N

meo
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2

BENH BACH

CAU MEOC
Tre A
Gen env va gag
Canarypox- .. y . N
i cuia Virus bénh | Vac xin chong lai virus bénh bach cau
10 | virus (ALVAC .
bach cau meo typ | meo
clone)
A
N ‘Ap
BI£N DOI DI
TRUYEN
?
Salmonella CUA
enterica
SALMONEL]
serotype Jr\..“\ OMELL
Dublin ADN . Vic xin chong lai Salmonella dublin va
11 A ENTERICA
Salmonella Salmonella typhimurium
enterica BANG XOA
serotype
Typhimurium FHAl GEN
[SSAC YA
SSAT
GEN MA
AdenoVirus C ,
y FIOA
type huyét p .
12 Ung thu khoi ran hay melanoma di can

thanh 5 bi xo04

vung E1 va E3

INTERLEUKI

2.

N20

155




NGUD

GEM MA

£NY
GLYCOPROT
EIN HOAC
GEN MA
Virus mun rd ‘ Phong ngira va/hoidc giam nhiém virus
13 U MoA cho |0 :
meo clia meo
PROTEIN
?
GAG CUA
VIRUS SUY
2 Y
GIAM MIEN
DICH MEO
(F1v)
bSEULOM Phan huy PCBs, mot hén hop céc chat
PoEUDON hoé hoc 6 hai dén thdn kinh va mién
14 nhom gen bhp dich ¢ PCBs duoe bis
ich ¢ nguoi. s duoc biét gay un
ONAS nene o s e
thu & dong vat
AdenoVirus _ | Tri liéu gen bang adenovirus téi t6 hop
’ Gen iic ché khoi u
15 type huyét trong chita tri ung thu suy giam p53.
dang dai p53 : o ’
thanh 5 cua Adenovirus tai to hgp la mot trong s6
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nguoi

cac vector virus hiéu qua nhit dé
chuyén gen ca in vitro va in vivo do
hiéu qua chuyén cao, pho ky chu rong,
kha nang nhiém vao céc t€ bao khong
phan chia va tiém nang tao ra virus véi
nong do cao. ting dung cua adenovirus
t4i t6 hop khong chi dimg & tri liéu gen
ma con dugc st dung lam cong cu
chuyén gen vao t€ bao trong nghién

cliu co ban

Canarypox-

Gen  haemagglu-
tinin cua virus cum

ngua A2/ Kentu-

16 | virus (ALVAC Vic xin chong lai virus cim ngua
cky/94 hodc virus
clone)
cum ngua A2-
Newmarket/2/93
E
c Khéng virus, khéi u va diéu hoa ddp
17 IFNG . o .
0 ting mién dich dac hiéu.
l
i
Cam tng qua trinh phan giai cac hop
chat oxit nitric trong tuy tang, trong
cac t€ bao co tron. Ngoai ra né con
18 | E.coli IL1B dong vai tro quan trong trong qué trinh
viem va ddp ung kha nang mién dich
va kich thich qud trinh phuc hoéi cua
cac vét thuong
Cam dng phan tGng gan két céc t€ bao
. bach cau trung tinh véi cdc t€ bao noi
19 | E.coli IL8

mo. N6 tic dong nhu mot yéu t6 hinh

thanh cac mach ctia cac khoi u da day.
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. St dung lam chi thi phan tir chuin
70 | E.coli B2M

doan khoi u va cac bénh than

3.1.4. Thong tin chung vé dong vat chuyén gen

3.1.4.1. Thong tin vé cd chuyén gen

Nguodi ta thdy ring, cdc budc co ban trong viéc chuyén gen vao ca va ¢6 duoc cd
chuyén gen Ia phai phan lap va tinh sach céc gen cén thiét, bi€n ddi cic gen d6 hay céc
thanh phan ki€ém sodt biéu hién ctia cic gen d6 va chuyén cdc gen da bién déi vao kiéu
gen clia dong vat chli. C6 hang loat céc k¥ thuat chuyén gen khdc nhau nhu vi tiém,
tiem phoi, chuyén t€ bao phoi, chuyén gen vao cidc mo co cta co thé, va chuyén gen
qua nhiém sac thé trung gian.

Bang 16: Mot so loai ca da duoc chuyén gen

Loai Ky thuat Tac gia

C4 trap vang (Sparus | Vi tiém gen dot bién gay bénh ung
' Cavari & CS, 1993
auratus) thu -galactosidase va melanoma

Dua gen hoocmon sinh trudng cua
| ngudi dugc chuyén bang metal- .
C4 chach va ca diéc L o ’ Xie & CS, 1993
lothionein cua chudt v6i hiéu suat

62,5%

Thu tinh cho tritng cha cd thé céi
C4 hoi bac trong tu nhién v6i cd thé duc c6| Devlin & CS, 1995

chuyén gen

C4 nheo My (Clarias | Vi tiém gen phiic hop prolactin 1-
gariepinus) va ca van | Luciferase & cd ro phi trong phoi | Vockaert & CS, 1995

(Danio rerio) mot t&€ bao

Vi tiém ADN plasmid chia
metallothionein cd hoéi tring, mot
. viung khai dong, ti€p d6 la gen
Ca Medaka (Oryzias o , Kinoshita & CS,
acetyl tranferase cua vi khuan ADN
latipes) L o 1996
duoc hgp nhat vao trong nhiém sac
thé va dong Medaka méi véi kiéu

hinh duoc tao nén doc nhat

Chuyén gen & ca dé dang hon céc loai dong vat khic vi ching ¢ mot luong 16n tring &
moi giai doan phét trién, thoi gian song cia mot thé hé ngédn va tan s6 dé triing kha
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cao, su thu tinh duoc ti€n hanh ngoai co thé va khong can c6 nhiing thao tdc phic tap
nhu trong trudong hop dong vat ¢ vi, phoi thai ciing dé dang wom nuoi. Ngoai ra, su

hoa nhap ADN vao bo gen cuia vat cha luon dat ty 1é cao.

¢ Miic do anh hudng clia ca chuyén gen doi vdi sitc khoé con nguoi:

That khé dé quan ly tinh an toan clia ¢4 chuyén gen doi v6i ngudi tiéu thu boi vi
mot s6 nghién citu da duoc thuc hién, nhung ¢ nhitng 1y do khi€n nguoi ta tin rang: an
c4 chuyén gen c6 thé dan dén nhitng anh hudng c6 hai cho stic khoé. Nhu céc sinh vat
bién déi di truyén khac, cd chuyén gen c6 thé chita cic protein méi ma c6 thé lien quan
dén mot vai phan tng di ting. Ky thuat di truyén von 1a mo hd, viéc chuyén gen 1a ngiu
nhién va cdc gen dugc chuyén c6 thé phd v hodc khuéch dai cac chic nang khéc trong
ca, ¢6 kha nang lam cho ham lugng dinh dudng cua ca giam hoac tham chi gay doc.

Céc trinh tu khong biét tru6e ctia viéc chuyén gen duoc goi 1a céc anh
hudng thit cdp. Co quan quan ly Dugc phdm va thuc phdm My (FDA) da x4c
dinh ring mot gen chuyén khong thé “turned off” mot 14n, khi né dugc chuyén
vao mot sinh vat ndo d6 thi c6 thé dan t6i su biéu hién khong kiém sodt duoc. Su
biéu hién qud mifc clia mot protein dan dén mitc do biéu hién ctia protein d6 cao
hon. Nhu doc tinh déi v6i con ngudi cé thé duoc xéc dinh béi tinh tu nhién hoic
so lugng clia mot co chat, ndong do protein cao hon c6 thé gay doc d6i v6i con
ngudi. Phu thudc vao vi tri gen chuyén vao, chiing ciing c6 thé c¢6 anh hudng dén
su biéu hién ctia cic gen khdc. Hon nifa, tinh di truyén cia hoocmon sinh trudng
méi duoc chuyén vao cd hoi cé thé 1am ting san pham clia cdc hop chat khac
nhu insulin trong ca. Tat c4 nhitng kha ning c6 thé bo sung t6i néng do cao nay
12 khong chéic chin vé mitc do an toan thuc pham cta cd chuyén gen.

Ngoai cac gen quy dinh hoocmon sinh trudéng dua vao cd, cdc nha khoa hoc
ciing thi nghiém bang cach tiém hoocmon sinh trudng (rBGH) vao c4 tilapia, hoocmon
nay c6 ngudn tir bo. Hién nay, rBGH dugc st dung trén bo cdi & My, dé lam tang san
lugng sita, nhung viéc stt dung né da bi phé binh va ngin cam boi nhiéu quoc gia khéc
nhau, do lién quan dén hoocmon ma cé nhiing anh hudng bat loi 1én bd va dan dén
ham lugng IGF-1 tang, mot co chat lién quan dén bénh ung thu & nguoi. Trong khi
nguoi tiéu thu timg bude loai bd rBGH duogc dua vao bo cdi, di€u nay khong ding doi
vGi trudng hop tilapia. Cé mét bang ching lién quan dén tng dung ctia cdc hoocmon

sinh trudéng nay c6 thé din dén anh hudng c6 hai cho con ngudi. Can tién hanh nhiéu
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thir nghiém vé tinh an toan cta nhitng loai thuc phdm méi ndy trudc khi ¢6 bdo cdo
chinh thuec.
¢ Vin dé an toan thuc pham

C4 1a mot ngudn thuc pham chinh d6i v6i ché do an cltia con ngudi. Vi vay, can

c6 thir nghiém dé dadnh gid cdc i ro ¢ thé (va cdc loi ich) chia c4 chuyén gen néu c4
duoc dua vao sir dung nhu 1a mot ngudn thuc phadm. Diéu nay lién quan dén mot s6 vin
dé vé sic khoé con nguoi, bao gdm mot s6 1oi ich didng chd ¥ ma ¢6 thé c6 trong c4
chuyén gen. Viéc thao luan nay danh su chi y dic biét dén nhitng rii ro von c6 clia cac
quan thé c4 (vi du cac hop chat doc, cdc chat gay di tng va cdc hoocmon) c6 thé c6
nhiéu phitc hop hon trong nu6i trong thuy san ca chuyén gen.
Mot so loai ca chita doc tinh ma 1am nguy hiém t6i nguoi tieu ding - dic biét néu
nhitng hop chat nay c¢6 do doc tinh tang. Mot s6 chat doc nhu thuy ngan, duoc tim thay
6 mot sO loai cd binh thuong, tom, cua, trai, so, dugc hap thu tr moi truong (EPA,
2002). Cac nha khoa hoc di lo ldng ring gen chuyén c6 thé vo tinh gay ra tinh khdng
doc & cd chuyén gen, vi vay cho phép ham luong doc tich hop trong mo cua chiing cao
hon. Ngugc lai, diéu nay c6 thé gay nguy hiém dén con ngudi va cdc loai dong vat an
c4 chuyén gen. Nhitng chat doc khdc nhu tetrodotoxin da tim thay & mot so loai cd
puffer, chat doc nay c6 trong thuc phdm ma cé an phai (U.K.HGMP Resource centre,
2002). C6 mot s6 lo lang ring k§y thuat di truyén c6 thé tao ra loai c4 ma né c6 doc tinh
cao, dan dén nhitng 4nh hudng gidn tiép trong gen chuyén qua viéc hap thu va trao déi
cac chit doc (Kapuscinski va Hallerman 1994).

Méi quan tam ddng chd ¥ khic d6 13 gen chuyén c6 thé 1am cho c4 hoic tom,
cua, trai, sO chuyén gen tao ra mot chat doc méi va khi ay s& gay nguy hiém cho con
ngudi hodc cdc dong vat an cdc loai chuyén gen nay. Tuy nhién, mot s6 nha khoa hoc
tranh cdi ring c4, tom, cua, trai, sO chuyén gen nhin chung khong tao ra cic chat doc
trir khi sir dung k¥ thuat di truyén d6i vdi cdc gen tao ra céc protein doc (Berkowitz va

Krypsin- Sorensen 1994).

Cac chat gay di ung

Nhi€u ngudi di Gng véi cd va cdc sinh vat dudi nudc khac. Mac du viéc nghién
ctu cdc chat gay di tng ¢ thuc phdm da han ché, céc nha khoa hoc biét ring cdc phan
ing di ting 12 su phan ting lai véi cdc protein trong thuc phim va mdi nguoi khdc nhau
c6 thé di tng vdi céc loai protein khac nhau. Mot s6 cac sinh vat duéi nuéc nhu tom,

cua, dong vat than mém va mot so it c4 gay ra mot s6 phan ting di ting 6 nhiing c4 thé
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dé méc phai. Chua c6 su hi€u biét ddy du vé protein (hodc mot phan protein) gay di
ung cho ngudi va tac dong trd lai.

C6 thé noéi ring qué trinh cac sinh vat dudi nu6e bien déi di truyén co thé ting
mot cdch nglu nhién kha nang gay di Gng cla sinh vat d6. Khi chuyén gen nao dé vao
cé thi c4 nay c6 thé tao ra mot protein ma khong du bao trudc, hodc thay déi thanh
phan cua protein gay ra phan ung di tng.

¢ Cic hoocmon

Thuc vat va dong vat tao ra nhiéu loai hoocmon khéc nhau, moéi loai déong mot
vai trd quan trong trong viéc diéu khién sinh 1y ctia sinh vat. Hau hét cic hoocmon déu
khong hoat dong doc 1ap. Vi du & ca, tang hoocmon sinh trudéng s€ lam tang muc do
cac promoter sinh truéng khiac (Moriyama 1995). Cac hoocmon dugc tiét ra bdi cac
dong vat c¢6 xuong song khac, nhu cd, vé mat sinh hoc khong giong su hoat dong cta
nguoi boi vi ching khong giong véi cac hoocmon clia nguoi ma lién két véi cac
receptor hoocmon sinh trudng trén cac té€ bao ngudi. Vao nhitng nam 80, co quan Dugc
phdm va thuc phdam My (FDA) da ddnh gid van dé nay va thdy ring: khong c6 rui ro
nao lién quan dén stc khoé ctia nguoi tiéu dung khi sir dung két hgp hoocmon sinh
truong bo vao ca.
3.1.4.2. Thong tin vé bo chuyén gen

Trong nhitng c¢6 ging khong ngiing ctia con ngudi dé nang cao stic khoé, su tién
bo ctia nén khoa hoc hién dai bao gom cong nghé gen va cong nghé chuyén gen da
phat hién ra nhiing liéu phdp gen méi dua trén viéc san xuat protein tdi t6 hop c6 trong
sita clia bd chuyén gen. Phuong phdp nay cung cap mot ngudn protein an toan, c6 gid
tri cao va khong thé san xuat bing cdc phuong phdp khic.

Nam 1998 c6 khoang du6i 1% duoc phdm la protein duoc téng hop tdi t6 hop
nhung tri gid clia né dat tGi 12 ty USD. Ngudi ta du tinh rdng chi cdn 600 con bo
chuyén gen la c6 thé cung cap di nhu cau clia ca thé giéi vé mot loai duge phdm 12 mot
loai protein nao d6 (vi du human serum albumin cho diéu tri bong).

B0 céi chuyén gen Pampa Mansa c6 thé 1a chia khoa lam giam gid thanh
hoocmon sinh trudéng clia ngudi, né duoc sir dung dé diéu tri cho hang ngan tré em c6
vin dé vé sinh trudng. Bo céi bién d6i gen c6 tén 1a Jersey tao ra rat nhiéu hoocmon
sinh trudng trong sita clia né, 15 con bo cdi nay c6 thé dap tng nhu ciu cua thé giéi.

Trudc kia, cadc hoocmon sinh trudong dugc khai thac tir cac tir thi, con bay gio

duoc khai thac tir cdc vi khudn bién d6i gen. Theo cach nay chat luong hoocmon an
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toan hon, nhung gia thanh cao. Poi nghién ctu ctia Daniel Salamone truong Pai hoc
Buenos Anos & Argentina da thém gen cua ngudi vao cac t€ bao cua bo cai dang sinh
trudng trong mot dia thitc an nhim muc dich tao ra mot ngudn thay thé méi. Dén tudi
truong thanh Pampa Mansa tao ra 5 gam hoocmon trong 1lit stra, chi€ém 10% thanh
phan protein trong sita. Vi vay tao ra it nhat 4 kg trong moi nam, gap hon 4 1an cich
lén men vi khuén.

Trong nghién cttu vé nong nghiép cua trudng dai hoc Ruakura & Hamilton dé c6
nhiing thir nghiém vé bo sita bién déi di truyén. C6 3 thir nghiém riéng biét sau:

- Pua thém mot ban sao clia gen san xuét casein dé 1am thay doi thanh phan protein
chtra trong sita.

- Lam diit gy gen mi hod B-lactoglobin dé l1am thay déi thanh phéan cta sita. Gen B
lactoglobin chiu trach nhiém trong qua trinh san xuat protein, protein nay gay ra cac di
ung lactose & stta bo.

- Pua mot gen cuia nguoi vao, gen nay tao ra protein myelin trong stta bo. Protein nay
dugc tach chiét tir sira bd, sau d6 tinh sach. Protein myelin c6 kha nang diéu tri bénh
so ciing. Khong phai tit ca cédc loai sita déu chida protein nay, nhitng vat nuoi diac biét
s€ duoc str dung dé tao ra protein riéng biét.

Bo sita cao san Friesian dugc thu tinh nhan tao véi tinh tring dugc bao quan.
Két qua 1a phoi dugc hinh thanh va chuyén vao nhitng con me khdc mang thai ho trong
khoang 90 ngay. Sau d6 phoi bi lam tiéu va tach 1ay cac t€ bao phi soi. Cac dong t€ bao
nguyén thuy, cdc t€ bao chita gen di bién ddi va con chau clia ching dugc phat trién
lién tuc dé kiém tra stic song clia cac t€ bao va su 6n dinh cta vat liéu di truyén. Tuong
tu cac dong t€ bao bat nguodn tir nhitng con bd trudng thanh bang cach chon loc cic
mau da tr cic dong vat nuoi. Gidi tinh cua cac dong té€ bao dugc xac dinh trude khi
bién d6i di truyén, vi vay 75% dong vat 1a con cdi. Con lai 25% phai la con duc dé
phuc vu cho muc dich chon giong.

Ngay nay, sita bdo c6 mat trong nhiéu thuc phdm quan trong dugc ding
khong chi & dang tu nhién ma con dugc st dung rong rii trong céc san phdm ché
bién tir sita. Tang san luong phomat 1a chia khod giai quyét nhiing lo lang cta
cac nha san xuat phomat trén thé gidi. Dé gidi quyét nhing lo lang ndy, cic nha
khoa hoc tai New Zealand da tao ra nhitng con bo céi bién doi gen dé san xuit
stta c6 ham lugng protein cao cho nganh cong nghiép phomat. Nhitng con bo céi

nay cé cac ban sao cua cac gen ma hoa cho 2 loai protein 1a B-casein va x-
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casein. Két qua la sita ctia ching chia trén 20% B-casein va mot luong k-casein
gap doi luong k-casein truyén thong.

Vao thang 2/2003, mot nhém cac nha nghién ctiu clia Australia va New Zealand

da thong bdo 12 da tao ra bo chuyén gen c6 ham lugng B- casein va k-casein trong sita
cao. Hai loai protein nay dong vai trd quan trong trong viéc xac dinh dac tinh tao
phomat trong sira.
B0 chuyén gen c6 chita nhiéu ban sao clia cdc gen B- casein va k-casein dugc tao ra
nho céc ky thuat chuyén gen va nhan dong biang cich truyén nhan. Mot trong nhiing
thuan 1oi cha truyén nhan 1a gi6i tinh cta thé hé con chdu chuyén gen dugc x4c dinh
true. Trong trudong hop nay, cic t€ bao nguyén bao soi clia bod cdi duoc dong chuyén
v6i cdc doan ADN mai hod cho céc gen B-casein va k-casein dé chic chin tao ra nhitng
con bd chuyén gen. Toan bo 9% (11/126) cdc phoi da dugc chuyén bat ngudn tix cac t€
bao chuyén gen kép tao ra nhitng con bod cdi ¢ thé séng duoc. 20% (7/35) céc nguyén
bao soi ctia bo chua dugc chuyén nhiém c6 thé song.

Nhom nghién cttu cua Laible da tao ra duoc mot s6 luong 16n cac dong t€ bao
chuyén gen, moéi t€ bao c6 chiia 39 ban sao clia cdc gen tao casein. Nhiing dong t€ bao
nay dugc dua vao trong tring cua bo cdi, va sau dé phoi da duoc nhan ban, dugc cay
vao trong bo cai. Két qua la trong s6 10 con bé dugc sinh ra, ¢6 9 con cho sita véi ham
luong casein cao hon.

Nhung su nghi ngd va méi quan ngai ciia cong ching vé tinh an toan khi st dung
nhitng thuc phdm dugc san xuat bing cong nghé gen dong vat rd rang 12 mot rao can
cho su ting trudng clia san pham trong thi trudng ddy tiém nang hién nay.

3.1.4.3. Thong tin vé lon chuyén gen

¢ Phuong phap chuyén gen: Nhiing thanh cong diu tién vé nhan dong vo tinh
6 lon duoc bao cao dau nam 1989. Prather da st dung phoi bao tir bon giai doan
phoi cua t€ bao va nhan in vitro bat nguén tir pha phan bao II (pha giita IT) ctia t€
bao triing. Téng s6 da c6 88 phoi truyén nhan dugc chuyén vao Ion cdi va mot
con lon con dugc sinh ra.

Tiép theo st dung céc t€ bao tring chin duoc 14y truc ti€p tir lon cai tot hon la
nuoi cdy in vitro cac t€ bao trimg non. Cac t€ bao tring chin can mot s6 luong 16n va
nuoi cdy in vivo céc t€ bao tring chin 1a rat dat. Vi vay c6 nhiéu su lua chon str dung

céc t€ bao tring chin in vitro. Cac t€ bao triing chua chin tir cac budng tring duoc 1ay

163



tlr cdc 10 mé va duogc trudng thanh trong diéu kién in vitro, tiép theo nuoi cay t€ bao
cho, nudi cdy in vitro cdc phoi va chuyén ching vao thé nhan 1a lon céi.

T4i t6 hop cac thé dong hop tlr dugc sir dung dé phd va trinh tu gen a-1,3-
galactosyltransferase (GGTA1) trong nguyén bao sgi cua lon con. Nhan cua
nguyén bao soi goc dugc chuyén vao cdc t&€ bao tritng chin khong nhan nuoi cdy
in vitro.

K§ thuat truyén nhan soma & lgn, bao gom viéc nhan in vitro céc t€ bao tring
truong thanh, tach va xur 1y cac t€ bao cho, phong xa nhan tao cac t€ bao tring da duoc
khoi phuc, nuéi cdy phoi va chuyén phoi. Vi tiém ADN tién nhan 1a phuong phap dugc
tin tudng nhat dé tao ra lon chuyén gen.

Nhan dong vo tinh bang cdch cAy nhén t€ bao soma da thanh cong nho su dung hop t€
bao cho véi nhan t€ bao cho da dugc tich va tiém vao t€ bao triing khong nhan. Hiéu
qua cta viéc nhan dong c6 thé bi giam bai ty 1& dung hop t€ bao thap va dac biét 1a k§
thuat thao tac vi tiém va k¥ thuat phan tach nhan rat can su chinh xac.

V6i phuong phdp tiém truc ti€p t€ bao nguyén ven vao t€ bao triing khong nhan, cac
nha nghién cttu da tao ra dugc nhiing con lgn vo tinh tir cac t€ bao nguyén bao sgi clia
con lon cdi chuyén gen trudng thanh.

Bang 17: Thong tin vé mot s6 gen da ducc chuyén vao lon

Cic gen (nguon goc) va hooc mon sinh truéng Muc dich

o . Giam photpho trong phan
Gen phytaza: Escherichia coli i
on

Gen chuyén ¢SKI: ga (virus gay ung thu mo & chuot) Thit nac hon

Hoocmon sinh trudéng: bo (methalionein: chudt) Sinh truong nhanh

Hoocmon sinh trudéng: bo (methalionein: chudt)
(Albumin: chudt)

Hoocmon sinh trudng: chudt dong (virus gay ung thu

Sinh trudng nhanh

X Sinh truéng nhanh
bach cau : chuot)

. ) o ) Sinh trudng nhanh/thit
Hoocmon sinh truong: lon (methalionein: nguoi)

nac hon
Nhén t6 sinh trudng-Insulin: (methalionein: chuot) )
o, ) Thit nac hon
o-actin cua xuong: chim
Hoocmon sinh truéng: Nguoi, (methalionein: chudt) Phit trién cong nghé
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¢ Muc dich chuyén gen: Co quan ndi tang cia lon dugc dénh gid 12 nguén tot nhat dé
thay th€ cdc co quan ndi tang cua nguoi, bai vi ching cé kich thude tuwong tu véi co
quan ndi tang ctia nguoi.

Nhimng khé khan trong chuyén gen lon dé 1am co quan thay thé cho nguoi: Tuy
nhién, c6 mot vai van dé ky thuat can trd viéc st dung co quan lon, d6 la:

- Hé théng mién dich ctia nguoi nhan ra cic co quan cua lon nhu 1a vat la.

Gan day, nhitng van dé nay di dugc giai quyét biang viéc bién doi gen & lon dé thay doi
nhitng khdng nguyén biéu hién trén bé mit t€ bao. Muc dich 1a dé danh lira hé thong
mién dich ctia ngudi, gitp hé théng mién dich & ngudi tin tudng rang cac co quan lon
tao ra tir cac t€ bao nguoi.

Mait khéc, k§ thuat loai bd gen dugc sit dung trong lon dé loai bd nhitng gen ma ho4
cdc khang nguyén ma kich thich ddp ing mién dich cling gidp cai thién diéu can trd
trén.

- Mot can trd nita doi véi cay ghép co quan tir lon vao ngudi la mot loai phan tir duong
dac biét - Gal-a-1,3-Gal - ma dugc gan vdi protein trén bé mat t€ bao lon nhung khong
c6 O ngudi. Vi vay phai lam giam s6 luong cdc phan tir dudng ndy bang céch tc ché
enzym tao ra né (enzym o- 1,3- galactosyltransferase chi c6 trong lon) hoac thém céc
enzym dé bién déi n6. Mot nhém cac nha khoa hoc ma din ddu 1a Randall Prather cta
truong Pai hoc Missouri & Columbia da tao ra bon con lgn vo tinh ma trong d6 ban sao
ctia gen tao dudng bi loai bd (Co thé nhan hai ban sao clia gen, mot tir b6 va mot tix
me). Bang viéc chon giong nhitng con lgn thi nghiém, tit ca nhém cdc nha khoa hoc
déu hy vong tao ra nhitng con lon thi€u ca hai gen tao dudong. Ho mong doi cic bo
phan cua nhiing con lon bién déi gen nay c6 thé dugc cdy ghép vao con ngudi ma

khong ¢ nhitng van dé vé su loai bo cdc mo.
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3.1.4.4. Pong vit chuyén gen va itng dung ciia chiing trong duoc pham

¢ Bang 18: Cac loai dugc pham duoc sir dung gan day c6 nguon goc

tir dong vat chuyén gen

Don
étg Dugc
A% 2.
' ham/protein SU DUNG
GM P P :
MAU VA HE TUAN HOAN
Hemoglobin | Gen dugc chuyén dé tao hemoglobin clia ngudi, c6 kha
Lon clia nguoi nang van chuyén oxy nhu binh thudng.
Clru, | Yéuto chong o _ ,
Dicu tri bénh wa chay méau va giam nguy co phan tung
Lon, dong mau .
truyén mau.
Bo VIII, IX.
Clru, L N
Fibrinogen | Diéu tri vét thuong
Bo
Albumin huyét . L
| Duy tri thé tich mau va chong soc khi mat mau
Bo thanh nguoi
Protein chong dong mau nhom II1 xuat hién thuong xuyén
Chat chong | trong co thé va nd ¢6 vai trd dong mdu. Cong ty Cong
D dong méau nghé Sinh hoc Massachusess di tao ra dé chuyén gen ndy,
e
nhom 11T moi con hang nam tao ra 500-800 lit sita, mdi lit chia 28¢g
protein.
Thi€u hut dan t6i hoi ching “Emphysema”. Protein nay
gitip ting qu4 trinh van chuyén qua mang cua dudng khi
cling nhu chat thai. Cac nha KH & Scottlen da tao ra ciru
Alpha-1-anti | bién ddi gen san xuat >35g alpha-1-antitripsin trong 1 lit
i tripsin stta=1/5 nhu c4u diéu tri cho 1 bénh nhan/nam. Tuy nhién,
uu
vao thang 6 nam 2003, cong ty nay da phai tir bd cong
trinh do chi phi quéd ton kém cho viéc tinh ch€ protein tir
slra cuu.
Yéu to hoat
Clru, hoa plasmi- | Enzyme chong dong vén st dung diéu tri mot s6 bénh tim
lon, dé nogen cua mo mach, nghén mach

bao
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Piéu tri va phong chong lay nhiém

Dé Pro542 biéu tri HIV
Yéu t6 van
De, ,
. chuyén xuyén
cuu
mang
Alpha- -
Bo ] Chong nhiém trung
lactabumin
Bo Colagen I vaIl | Stra chita mo bao, diéu tri thap khép
KHANG THE
Khang thé, _ _ _ X
) Tring v6i ham luong dinh duéng phu hop véi nhu cau con
Ga Protein mau, _
) nguoi
dinh duéng
- Khang thé | Khdng thé dong vat c6 phan tng qud min cam nhung
uodt
' ngudi khang thé ngudi dugc tong hop tir chuot thi khong.
Ga, bo, | Khang thé don ' ' o
Céc loai vaccine dugc tao ra nhu vaccine viém gan B.
de dong
CAC LOAI KHAC
Nam 1998, 1 bao céo cho ring, sita dé c6 chia 1 loai
D Protein chong | protein gidng véi protein cua Ky sinh tring so rét, vi vay
e
bénh s6rét | sita ndy c6 thé duoc ding nhu mot loai vaccine chéng
bénh sot rét.
e Alpha- Chong bénh Pompe, bénh r6i loan t€ bao gan-> khong c6
0
glucosidase | kha ning chuyén hod glycogen —> dai dudng.
_ loai protein ndy gitip con vat non hap thu Fe**, ¢6 tic dung
Bo Lactoferin ) n , ) . o
chong nhiém khuan, chong thi€u mau, chong viém khép.
Acide
De Glutamic Diéu tri tiéu dudng nhém 1
decarboxylase
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¢ Bang 19: Gia mot s6 san pham thuéc duoc tao ra béi cong ty ‘Animal

Pharming’
THUOC Pong vat | Gia con/nam
AAT (o-1 antitrypsin, thi€u hut di truyén dan tGi hoi
Curu 15.000 USD
chiing emphysema)
TPA(tissue Plasminogen activator, diéu tri dong mau) Dé 75.000 USD
Yéu t6 VIII ( yéu t6 dong mau, diéu tri va chay mau
Clru 37.000 USD
XI)
Hemoglobin (mau thay th¢) Lon 3.000 USD
Lactoferin (chat thay thé bé sung cho tré nho) Bo 20.000 USD
CFTR (Cystic fibrosis transmenbrane conductant Curu,
o 75.000 USD
regulator, di€u tri nang Xxo. chudt, dé
Human Protein C, chéng dong mau, diéu tri dong mau Lon 1.000.000 USD

3.1.4.5. Thong tin tém tdt vé dong vdt chuyén gen trén thé gidi

Bang 20: Danh sach cac loai dong vat chuyén gen trén thé giGi

Loai Gen chuyén vao Tinh trang
Antithrombin III Slll?; luong mdu can thi€t trong khi phau
Protein mang nhén ﬁ;ﬁ er;g\lg Z?Iélceu cung cap cho cong
Diéu tri xo nang va khi thiing | Chat tic ché Proteaza va antithrombin ITI
Diéu tri bénh do virut 7 khang thé khac nhau
Khang thé don clon Sén xuat vacxin
Lysostaphin Chong lai ching viém vi

De Nhan t6 VIII, va nhan t6 IX Diéu tri bénh va chay mau

Protein C & ngudi Diéu tri chiing huyét khoi
Chat chong dong mau 3 Diéu tri chiing huyét khoi
Acid glutamic decarboxylase | Diéu tri bénh dai thdo dudng type 1
Pro 542 Ho trg diéu tri HIV
Stearoyl —CoA Tang thanh phan acid béo trong sita
Lysozyme Tang thanh phan acid béo trong sita

Cuu Hoocmon sinh truong Sinh trudng nhanh(CSIRO)
IGF-1 v6i promoter 1a keratin | Tang san luong 16ng
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Khang bénh

Khang thé don dong

Diéu tri da xo ciing

Antitrypin, nhan t6 IX, VIIIL,Fi

Gen san xuat keratin trong
nang 10ng

Thay déi dic tinh long nhu do béng va do
dai cua long,

CFTR

Diéu tri béng xo nang

Anpha-1-antitrypsin

Diéu tri xo nang va khi thiing

Mo hoat hoéd Plasminogen

Diéu tri chiing huyét khéi

Nhan t6 VIII, IX

Diéu tri bénh wva chay mau

Fibrinogen

Dé chita vét thuong

Insullin (type 1)

Tang san luong 1ong (SARDI)

Mang bao virut Visna

Giam bénh 1y ctia bénh viém nao,viém
phdi, viém khép (Clement, 1994)

Chuyén gen lam giam tinh nhay cam cta

Bo

PrP bot bién nhim chita bénh nio (Denning,
2001)
. Xac dinh pham vi anh huéng cta nhitng
Myostatin tfnh trang bat bién (GMD 99052)
. Lam khang sinh tu nhién va st dung trong
Lactoferrin phiiu thuat hinh vanh
Lysostaphin Khang khuan dé ngan ngua ching viém vu

6 bo

Alpha-lactalbumin

Chong nhiém tring

Nhan t6 VIII Diéu tri bénh va chay mau

Fibrinogen Dé chita vét thuong

Collagen I,Collagen II Thay the mo , di€u tri b¢nh viem khop
man tinh tang dan

. Diéu tri tdic dong nhe cua GI, diéu tri lay

Lactoferrin S . . !
nhiém ching viém khép

Khang thé don clon Sén xuét nhitng vacxin khdc

Huyét thanh Albumin nguoi

San xuat mau

Gen huyét thanh ngudi Sén xuét khang thé

Casein Tang chat luong sira (dairy CRC)

Pep Giam kha nang mac bénh ndo & bo
(Denning & CS., 2001)

Chua biét Tang kha nang khéng bénh trung mii
khoan

Chua bict qTang\c.haE 1uqn~g stta va giam ty 1&¢ di tng
O nguoi uong sita

Lactoglobulin Tang su san xudt protein trong sita

Lactaza ruot

Tang luong dudng trong sita
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Hoocmon sinh truéng lon
du6i su diéu khién ca

Sinh truéng nhanh

metallathionine

Insulin (type I) Sinh truéng nhanh
a-lactalbumin bo Sinh truéng nhanh
Khang thé don dong Chong viém da day ruot
CoA Tang luong lipit

Phytase ctia E.coli

Téan dung luong Phyase ctia lon vi vay

khong lang phi Phospho
Lon Chua biét Tang kha nang khang bénh
a (1,3) galactosyltransferase | Tao khang nguyén bé mat
Hemoglobin ngudi San xudt mau
Nhan t6 VIII . IX Chita bénh mau khé dong
Mo hoat hoa Plasminogen Diéu tri chiing huyét khoi
Si?; GnT-II, gen lon da dot Lam mo hinh séc t6 viém vong mac
CD55,CD59 L4y co quan dé cdy ghép khac loai
Nhan t6 VIII,hacmoglobin Diéu tri cdc r6i loan vé mau
Chim ciit | Gen marker & vi khudn Phit trién k§y thuat
Khang thé don dong Dleg tri b\gnh viém gan va mot s6 bénh ung
thu 6 nguoi. San xuat vacxin
Ga z;(inliao virus Leucosis 1ay ti Tang kha ning khang bénh
Beta —lactamase clia vi khudn S%n xuﬁ,t protein ngoai sinh trong 1ong
trang tring
Dua}/ Lysostaphin vao trong Tranh dugc bénh khuan tu cau
tuyén vi T '
Stearoyl-CoA desaturase ginigl\thanh phéan f:hat’beo trong sita va can
Chuot 01 ham luong acid béo
' Clostridium thermocellum Tang kha nang tiéu hod cac manh t&€ bao
endoglucanase E dong vat
Gen Isocitrate lyasae va DPua chu trinh Glyoxylate vao dong vat c6
malate synthase tit E.coli vii cho phép tong hop Gluco tir acetate
Hoocmon sinh trudng Sinh truéng nhanh
Khang thé don dong Khang bénh
Glucosidase & nguoi Diéu tri bénh Pompe
Tho

Calcitonin & ¢4 hoi

Diéu tri bénh lodang xuong

Erythropoieten(EPO) & nguoi

Diéu tri bénh Paget

Dismutase peroxit ngoai bao,
interleukin & nguoi

Chita bénh thi€u mau, ung thu mau
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C4 tram

d Gen marker Khong 1o
Ca chép | Hoocmon sinh trudng Sinh truéng nhanh
Ca vang | Chudi peptid chong dong Chong dong mau
Ca o , o e
Wauchang Ceiopin San xuat Ceiopin
Ca,Ch?Ch Interferon San xuét Interferon
cat I6n
Cg Ch? Phytase San xuit Phytase
mién bac
C4 hoi A o~
d6m den Nhan t6 VII Khong 1o
Ca hoi Hgocgnon sinh truong cua ca Sinh truéng nhanh
bac hoi trang
C hoi dai Hoocmon sinh truong ctia ca
*" | héi trang, promoter AFP cia | Sinh trudng nhanh
duong p
cé nheo
Ca hoi
cham Gen khang GnRH Khang GnRH
hong
Catre | Cecropin peptid Tang su khang bénh
o Gen dot bién gay bénh ung
Ca\trap thu galactosidase va Khong 10
vang
melanoma
Ca nl~1€0 Phgc hop I-Luciferase 6 ¢ ro Khong 5
M§ phi
Plasmid chita gen
Ca metallothionein ca hoi trang, Khone 16
Mekada | gen acetyltranferase ctia vi &
khuén
Cihong | HOC monsinh trudng cua ¢d | 1 4emo nhanh
tram co
Ca 16 phi Hgocgnon sinh truong cua ca Sinh truéng nhanh
Hornorum | hoi do
. . . | Hoocmon sinh trudng cua
Ca ro6 phi . N . )
song Nin nguoi , promoter la Sinh truong nhanh
Metallothionein-I ciia chuot
Cé vén Hoocmon sinh trudng ctia ca
bid hoi dom den, promoter # - Sinh trudng nhanh
ién bac .
actin
Bao naur Hoocmon sinh truéng cta ca
Nhat Ban hoi trang, promoter AFP cua | Sinh truong nhanh

ca nheo
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3.1.5. Thong tin vé cac gen dugc chuyén vao trong mot s6 cay trong
Nhiéu cay dugc chuyén gen dé cai tién tinh trang va chat lugng nhu:
- Chong chiu thudc trir ¢o
- Chong chiu con trung
- Chong chiu bénh
- Tang thanh phan dinh dudng
- Tang thoi gian bao quan

Kha ning chong chiu thudc trir ¢6 di trd thanh dic diém quan trong nhat sau dé
12 kha niang chong lai con trung. Cac giong cay trong bién doi gen chong chiu thudc trix
cd phé bién nhat 1a chong chiu glyphosate va glufosinate. Hai loai chat thudc trir co
ndy rat hitu ich trong viéc kiém soét c6 dai va it anh hudng truc ti€p 1én vat nudi ciing
nhu khong ton hai lau dai, ching c¢6 hiéu qua cao nhat va an toan nhat trong s6 nhitng
hoa chat dung trong nong nghiép. Pac tinh chong chiu thudc trit co thuong duoc
chuyén vao cdc cay trong nhu dau tuong, cai ddu va mot s6 giong ngd. Kha ning
chong lai con trung nhd doc t6 cua vi khuéan Bt (Bacillus thuringiensis) 1a mot dac tinh
da dugc chuyén vao nhiéu loai cay trong nhu ngo, bong, khoai tay...Vi du dong ngo
chuyén gen MON80100 duoc bién déi di truyén dé khang sau duc than ngo Chau Au
(ECB) béng céch tao ra thudc trir sau ctia chinh né. Dong ng6 nay dugc phét trién nho
chuyén gen CrylA(b) ma da duoc phan lap tir vi khudn dit Bt vao dong ngo (Hi-II x
FRB73) nhd phuong phdp bién nap bang gia toc hat (sing ban gen). Hay cdc dong
bong 31807 va 31808 da duoc bién déi di truyén dé khang lai su tdn cong cia céc loai
con tring ma chu yéu 1a con trung thudc bo canh vay & bong va chong chiu thudc trir
¢ thuoc ho Oxynil gébm c6 bromoxynil va ioxynil. Nhitng dong bong chuyén gen nay
chita gen bxn — la gen chong chiu oxynil va gen CrylA(c) tir vi khuén Bacillus
thuringiensis ma hoéa cho protein CrylA(c) kiém soét con trung. Nhiing gen nay duoc

dua vao hé gen clia bong thong qua vi khuan Agrobacterium.

BANG 21: MOT SO LOAI CAY TRONG BIEN POI GEN PANG

PUOC THUONG MAI HOA
Cay trong Pac tinh
Cai dau Chong chiu chat diét co
Cai dau Ham luong Laurate cao
Ngo6 Khéang con trung
Ngo Chong chiu chat diét co
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Bong Chong chiu chat diét co
Bong Khéng con trung

Du du Khang vius

bau tuong Chong chiu chét diét co
bau tuong Ham luong acid oleic cao
Bi Khéang vius

Khoai tay Khéng sau bénh/chiu thudc diét co
Ca chua Chin cham

Lia Khéang con trung

Lia Chong chiu chat diét co

Lia Tang ham lugng dinh dudng

Cac phan tich dé x4c dinh cdc gen chuyén cht yéu dua vao cdc phuong phép
dua trén co s6 ADN. Hon 40 gen da duoc sir dung dé tao ra c4c gidng cdy trong chuyén
gen. Gen chuyén xuat hién nhiéu nhat 13 nptll c6 nguén goc tir gen nhdy cta E.coli.
Gen nay c6 kha nang khang véi cadc khang sinh aminoglycoside da chon loc. Trudong
hop ma gen nptll chiu su diéu khién cuia cdc thanh t6 di truyén cé ngudn goc tir vi
khuén thi n6 khong biéu hién trong cay. Nguoc lai, néu nprll chiu su diéu khién cua
promoter ¢ nguén gdc tir t€ bao nhan chun thi né s& biéu hién trong cay. Cc gen Cry
c6 nguon goc tlr Bacillus thuringiensis xut hién trong cay trong chuyén gen nhiéu thi
2 sau nprll. Tat ca cac gen Cry déu biéu hién trong thé nhan. Nguoi ta da tim thay
trong 20 san phdm chuyén gen, trong d6 gen xuat hién nhiéu nhat 12 CrylA(b) va
Cry3A. Trinh tu gen CrylA(b) da chuyén vao ngo Btll, ng6 176, Mon 809 va Mon 810
cho thdy chiing c6 trinh tu khiac nhau. Ngoai ra, gen bar va CP4-EPSPS dugc tim thay
trong 12 va 15 cay trong chuyén gen.

Bdng 22: Thong tin vé cdc gen dd chuyén vao cdy trong bién doi gen

dang duoc thuong mai hod

o Tan so xuat hién
Gen Nguon goc . _
cua moi gen
aad E.coli 7
Accd Pseudomonas chlororaphis 1
AccS Lycoperiscon esculentum 1
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ALS Arabidopsis thaliana 1
bar Streptomyces hygroscopicus 15
barnase | Bacillus amyloquefaciens 8
barstar | Bacillus amyloquefaciens 6
Bay TE Umbellularia californica (California .
bay)
bla E. coli 6 (+ 1 part.*)
Chimeric
LA Nicotiana tabacum 1
nptll E. coli 29 (+ 7 part.*)
CMV c¢p | Virus kham dua chuot-Ching C 1
CMV/PRV | Virus giy bénh dém & du dua va virus
cp kham dua chuot
CMV/WMYV | Virus kham dua hau-Ching 2 va Virus 5
2c¢cp kham dua chuot
CMV/ZYM | Virus kham vang Zucchini-Ching FL 5
Vep va Virus kham dua chuot
CPAEPSPS Agrobacterium tumefaciens sp. strain .
CP4
CrylA(b) | B. thuringiensis subsp. kurstaki 6
CrylA(c) | B. thuringiensis subsp. Kurstaki HD-73 5
CrylF B. thuringiensis var. aizawai 1
Cry2Ab | B. thuringiensis subsp. kurstaki 1
Cry3A B. thuringiensis subsp. Tenebrionis 6
Cry3Bbl | B. thuringiensis subsp. kumamotoensis 1
Cry9C B. thuringiensis subsp. Tolworthi 1
GmFAD2-1 | Glycine max 1
gox Achromobacter sp. Strain LBAA 7
GUS E. coli 5
nitrilase | Klebsiella ozaenae 5
mEPSPS Zea mays 1
nos Agrobacterium tumefaciens 1
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NtQPT1 Nicotiana tabacum 1
pat Streptomyces viridochromogenes 11
PG Lycoperiscon esculentum 2
pinll Selanum tuberosum 1
PLRVrep Vi rit gay bénh cudn 14 khoai tay 2
PVYcp Vi rit gay bénh & khoai tay (chung Y) 1
sam-k E. coli bacteriophage T3 1
tetR E. coli 1
dam E. coli 1
dapA Corynebacterium 1
gentR E. coli 1
others nptll
37 29
aad bar
7 15
bla
6
nitrilase cry
5 ba";ase 9OXCP4EPSPS  pat 20
/ 12 11

Hinh 29: Cdc gen duoc chuyén vao cdy trong bién doi gen thuong mai hod

Qua cac nghién ctu ngudi ta thay rang phan 16n cdc vecto ding trong bi€n nap

GEN PHO BIEN PUGC CHUYEN VAO CAY TRONG
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3.2. THIET KE MOI PCR, THIET KE MAU DO PE NHAN BIET MOT SO

thuc vat déu chia doan khoi dong CaMV 35S, gen khdng khédng sinh nptll (gen chi
thi) va doan gen mong muon (vi du nhu gen khang thudc trir c6 (Bar), gen khang sau
(Cry),...).
Mot trong nhitng gen dugc chuyén vao cay trong nhiéu nhat 1a gen khang sau

Bt. Tinh thé doc t6 clia vi khuan Bacillus thurigensis ¢6 nhiéu nhém kh4c nhau nhu




Cryl, Cryll, Crylll... Tuy nhién, khi ting dung cdc nhém doc t6 nay dé tao kha ning
khéng cho cay trong thi méi chi cé cdc vector mang trinh tu ma hod cho tién doc to
CrylA(a), CrylA(b) va CrylA(c). Ngoai ra, gen khang thuoc trir cd phosphinothricin
ciing duoc bién nap vao rét nhicu loai cay trong nhu dau tuong, ngo, bong,...

Co6 rat nhiéu phadn mém duoc ting dung dé thiét ké€ moéi va mau do cho phan tng
PCR va lai ADN. Trong nghién cttu ndy ching t6i st dung phan mém OLIGO. 4 dé
thiét k€ moi va mau do nhan biét doan gen CaMV 35S, CrylA, CrylA(a), Bar, nptll.

Pau tién ta dua trinh tv doan gen quan tAm vao phidn mém dé tao dit liéu cho
viéc thiét k€ moi (hinh 30A). Sau d6 vao phan tich dé thiét k€ méi va lua chon ving
khuéch dai. Diéu chinh cic thong s6 nhu Tm, %GC, chiéu dai doan mdi,...sao cho
thich hgp (hinh 30B). Phan mém dua ra mot s6 cap moéi da duoc thiét k€. Tu d6, ta lai

st dung phan mém dé phan tich timg cap moi dé lua chon ra cap moéi thich hop (hinh
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it w Hinh 30: Minh hoa mot s6 budc trong thiét ké
e moi nhdn biét doan CaMV 35S

1 nghiém céc san pham, di c6 nhiéu cap
m1 cho san phﬁPCR ¢ kich thudc khac nhau trén gen. Pac biét, cap moi cho
san pham 204 bp trén gen CrylA c6 thé st dung cho ca ba loai CrylA(a),
CrylA(b) va CrylA(c). Ngoai ra, ciing da thiét k& dugc nhiing cap moi cho céac

gen khac, bang dudi day 1a mot s6 cap moi da duoc thiét ké.
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Bang 23: Trinh tu mot s6 moi PCR da thiét ké dé nhan biét GMOs

Nhiét | Kich thuéc san

Gen Trinh tu moi ) .
do gan | pham PCR (bp)

5’-CGGCCCCGAGTTCACCTT-3’
CrylA(b) 60°C 420
5’-CTGCTGGGGATGATGTTGTTG-3’

5’-ATGGACAACAACCCCAACATC-3’
CrylA 58°C 204
5’-AAAGATACCCCAGATGATGTC-3’

5’-TGAGCCCAGAACGACGCCCG-3’
Bar 66°C 378
5’-CAGCCCGATGACAGCGACCACG-3’

5’-GCTCTGATGCCGCCGTGTTC-3’
Nptll 61°C 237

5’-CAGGAGCAAGGTGAGATGACAGGAG-3’

358 5’-GCTCCTACAAATGCCATCA-3

58°C 195
CaMVv | 5’-GATAGTGGGATTGTGCGTCA-3’

Phan ting ti€én hanh nghién cttu & cdc diéu kién PCR da dugc bién déi vé nhiét
do va nong do cua cdc thanh phan hon hop phan ting. Méi cap mai lai doi hoi nhiét do
gan moi rieng. Cap mai thiét k€ cho gen Bar do ty 1¢ goc bazo-nito nhiéu G, C nén phai
t6i 66°C mdi ¢ thé gan mai va téng hop san pham dugc. Hau hét cdc cip moi déu cho
hiéu suét cao khi chay & 40 chu ky. Néng d6 moi khac nhau (tir 0,6 uM — 1,2 uM)
ciing cho do dam nét cuia bang san pham khac nhau theo chiéu huéng tang dan. Ngoai
ra, do sac nét clia cac bang cling cdn tang din tuong ting véi ham lugng GMO c¢6 trong
san pham can kiém tra tir 0,1%; 0,5%; 1%; 2%; 5%; 10%; va 100%. Ngudng dé phat
hién san pham chuyén gen c6 thé tir néng do thap 1a 0,1% ciing da cho két qua duong
tinh.

Ngoai viéc st dung ky thuat PCR véi cac doan moi dac hiéu nguoi ta con su
dung miu do d€ nhan bi€t GMOs. Theo nghién ctiu hién nay, mau do 1a phan tir tuong
tdc manh véi chudi dich. Oligonucleotid dugc st dung nhu 12 mau do dang ngay cang
duoc st dung rong rai trong cac k¥ thuat sinh hoc phan tir. Cic mau do dugc st dung
trong cac phuong phap lai phan tir (nhu Southern blotting, Northern blotting va lai in-
situ), quantitative PCR va phuong phdp lai stt dung ADN chip.

Trong nghién cttu nay, chiing toi da ti€n hanh thiét k€ mau do vé co ban ciing
phai thoa mén cédc diéu kién nhu qua trinh thiét k€ moi. Trinh tu cia ADN mau do cé

thé dai hon it nhiéu so véi trinh tu chia mot doan moi (vai chuc bp). Khi tién hanh lai
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gitta ADN mau do v6i ADN khuon méau phai tinh toan nhiét do lai thich hop. Phan
mém sé& tinh todn nhiét do lai dua trén cdc trudng hop cu thé:

- Khong dung formamide: nhiét do lai thudong kha cao, st dung d6i véi mau do
danh d4u bang phéng xa.

- Dung formamide (50%): nhiét do lai thap hon, st dung d6i véi mau do danh
dau bang huynh quang.
Sau khi thiét k&€ xong mau do, chiing t6i tién hanh lai ADN mau do véi ADN khuon
mAu dé phat hién gen cin quan tam.
Tu nhitng két qua nghién ciu da thu dugc, ching t6i da:
- Thiét k& duoc cdc cap moi PCR dé phat hién cdc gen dugc chuyén vao cay trong nhu
gen khang thudc trit cd PAT, EPSPS, Bar... gen khang sau Bt (Cryl A(a), CrylA(b),
CrylA(c)) .... gen khiang kanamycin (Npt I1...).
- Thiét k& duoc mau do dung dé phat hién gen CrylA(c) trong lai Southern blot va gen -
T-NOS trong Real-time PCR — 12 céc gen da duoc chuyén vao cay trong.
3.3. SUDUNG KY THUAT PCR VOI CAC MOI PAC HIEU PE NHAN BIET

CAY TRONG BIEN POI GEN
3.3.1. Két qua tach chiét ADN

C4c mau 14 non clia cdc giong cay chuyén gen dugc thu thap tir nguén in vitro
hoic gieo hat va ding 1am nguyén liéu dé tdch chi€t ADN. Chiing toi da tdch ADN tix
cac mau 14 non nay theo phuong phap cua Hugo & CS (1995) c6 cai tién. Mau ADN
sau khi tach chiét dugc kiém tra ndng do va tinh toan ven ctia ching nhd dién di trén
gel agarose 1% c6 bé sung ethidium bromide, chay trong 15 phit & hiéu dién thé
100V. Sau d6 két qua dugc quan sat trén mdy soi UV va chup luu lai anh. Khi quan sat
két qua dién di, cdc vach ADN tdng s6 sé& dugc so sdnh véi marker lamda ADN & nong
do 50ng/ul.

Két qua dién di cho thdy cdc mau ADN cua cdc giong c6 nong do tuong doi
dong déu: dau tuong c6 néng do ADN tir 60-100ng (hinh 31C), ndng do ADN cua ngod
la 40-80ng (hinh 31A), ctia bong la tir 40-50ng (hinh 31B), va cua khoai lang la tir 40-
60ng (hinh 31D) nhung riéng véi giong IP, c6 nong do ADN cao nhat 1a 150ng.

D6i v6i mau thite an gia sic, ndong do ADN & cac mau khong dong déu nhau, mot s
mAiu khong c6 ADN (ké cad ARN, vi du nhu cdc mau & giéng 5, 10, 15 (hang trén).
Trong khi d6, mot s6 mau lai c6 nong do ADN cao (khoang 100 + 150 ng) (hinh 31E).
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Noéng do ADN ciia cac mau tach chiét nay rat thich hop dé sir dung 1am khuon cho céc

phan ting PCR.

Hinh 31: Két qua tach chi€t ADN cua cac giong ngo, bong, dau tuong, khoai
lang chuyén gen va thiic an gia sic
3.3.2. Két qua nhan biét cay trong bién doi gen va san pham thitc an gia suc
nho phan ting PCR thong thuong
3.3.2.1. Két qud nhdn biét doan promoter CaMV 35S

Trong nghién ctu nay, ching t6i st dung cap moi 35S1/35S2 (Pietsch &
CS) dé phat hién doan dic trung cuia CaMV 35S c6 kich thuéc 195bp trong céc
mau ngo, dau tuong, khoai lang, bong, thiic an gia stic va mau tron 1an hat ngo
chuyén gen va khong chuyén gen (ty 1 tron 14n 1a: 0%; 0,5%; 1%; 2%; 5%; 10%
va 100%). Két qua chay dién di san pham PCR cho thay:
¢ Doi v6i mau ngo: Ca 9 mau ADN cua 3 giong ngo CG1, CG2, CG3 déu cho két qua

duong tinh. Cdc mau nay déu xuét hién bang cé kich thuGc 195 bp giong nhu mau
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duong tinh chuin (ADN clia plasmid pART27, plasmid nay cé chita promoter CaMV
358), tuy nhién do sac nét kém hon (hinh 32A).

¢ Dai v6i mau dau tuong: Khi chay phan ting PCR véi cac giong dau tuong bién
d6i gen thi tat ca déu cho phan ting duwong tinh va ¢6 do nhay cao hon so véi méau
ngo bién doi gen. Cac mau déu cho bang sic nét va c6 kich thudc 195bp nhu
mong doi (hinh 32B).

¢ D6i v6i mau khoai lang: Trong 4 giong khoai lang st dung thi ¢6 3 méiu cho két qua
duong tinh 1a cac giong IP2, IP3, IP4, con giong IP1 lai cho két qua am tinh giong véi
cac méu doi chiing khong bién déi gen.

Nguyén nhan két qua am tinh ctia giong IP1 ¢6 thé trong qué trinh thao t4c, do
mau ADN bi thodi hoa hodc do nong do ADN thap, do ADN chua sach hoac do
su ¢6 mit cua cac chat e ché (nhu polyphenol, polysaccharide). Co thé xay ra
phan ting duong tinh sai néu mau cay thi nghiém bi nhiém ban hodc nhiém nhém
Cruciferae va tir d6 CaMV 358 sé€ phat sinh tur virus kham stip lo (hinh 32C).

¢ Doi v6i miu bong: 4 giong bong bién déi gen sir dung déu cho két qua duong tinh
d6i véi cap moi 3551/35S2, kich thude cua doan dugc nhan ban hoan toan tuong duong
véi kich thudc ctia miu duong tinh chudn va tuong ting véi kich thudc 195bp trén thang
marker 1kb (hinh 32D).
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¢ Dai v6i mau thic an gia sdc: trong 22 mau nghién ctu thi ¢ 7 mau cho phan tng

duong tinh, d6 la cdc mau thic an gia stic Tg, Ty, Tia, Tiss Ti6s Tig, Tyy (hinh 32E).

Trong d6 4 mau la nhiing loai thiic an gia sic & dang bot va 2 mau & dang vién. Trong
7 mau c6 két qua duong tinh nay thi ¢6 téi 4 mau thdc an gia sdc 1a loai thiic an diing

cho ga, 2 mau 12 loai thic an dung cho heo va 1 mau 1a loai thic an cua ngan, vit.

Hinh 32: Két qua san pham PCR véi cap méi 3551/35S2 ctia ngo (A), dau tuong (B),
khoai lang (C), bong (D), thiic 4n gia stic (E), mau tron 14n san phdm chuyén gen va
khong chuyén gen (2F)
Mdu ADN ciia cdy chuyén gen: giéng 1-6, 10-12 (32A), 1-10 (32B), 1-4 (32C), 1-4 (32D)
Marker chudn 1kb: giéng 9 (32A), 11 (32B), 10 (32C), 7 (32D), 26 (32E), 4 (32F)
Mdu d6i chitng am tinh: giéng 7(32A), 12 (32B), 5-9 (32C), 5(32D), 24 (32E), 2 (32F)
Mdu doi chitng duong tinh: giéng 8 (32A), 12 (32C), 6 (32D), 23 (32E), 3(32F)
Méu H,0 (khong c6 ADN): giéng 12 (32B), 11 (32C), 25 (32E), I (32F)
Cdc mdu thitc dn gia siic: giéng tw 1 =22 (32E)
Mau trén lan sdn phdm chuyén gen va khong chuyén gen vdi cdc ty 16 0%; 0,5%; 1%; 2%;
5%; 10% va 100%: giéng 5 — 11 (32F)

¢ Mdu tron ldn hat ngoé chuyén gen va khong chuyén gen: ¢ ham luong GMO
tang dan twr 0% +100% (twr giéng 5 + 11 — hinh 32F) ¢6 su xudt hién cua 4 bdng
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kich thudc 195 bp. Bén bdng nay cé do sdc nét tiang ddn tuong 1ing véi ham
luong GMOs trom ldan la: 2%, 5%, 10% va 100% GMOs (giéng 8,9, 10, 11 - hinh
32F). O ham lugng 100% GMOs, phdn ting cho bdng sdc nét hon cd. Trong khi &
ham lugng 0%, 0,5% va 1% GMOs, ciing nhu ¢ mdu dm tinh chudn va mdu
khong ¢c6 ADN (mau H,0) lai khong thdy cé su xudt hién ciia bang 195 bp.
Nhu vay véi quy trinh phan tng PCR méi nay, gigi han phat hién ctia né do6i véi mau
ng6 GM tron 1an 1a 2%
3.3.2.2. Két qud nhdn biét doan T-NOS

Cap mo6i NOST/ NOSR khuéch dai doan trinh tu dai 192bp trén viing két thic T-
NOS. Day ciing 12 mot ddu hiéu nhan biét gidn ti€p su c6 mat ctia gen chuyén vi hau
hét c4c thuc vat bién déi gen déu mang doan T-NOS nay. Ching toi da sit dung cap
moi NOSF/ NOS® dé x4c dinh ngo va khoai lang chuyén gen nhim tim ra quy trinh
phan tng PCR thich hgp doi vé6i cap mdi nay. Va két qua dién di san phdm PCR thé
hién & hinh 33 cho thay:

Hinh 33: Két qud sdan phdm PCR véi cip moi NOSTINOS® ciia ngo (A) va

khoai lang (B)
Mdu ADN ciia cdy chuyén gen: giéng 1-5, 8-12 (33A), 3,4, 9, 10 (33B)
Marker chudn 1kb: giéng 14 (33A), 5 (33B)

182



Mdu ADN ciia cdy khong chuyén gen: giéng 7(33A), 1,2, 6 (33B)

Madu doi chitng duong tinh: giéng 6 (33A), 8 (33B)

Mdu H,0 (khong c6 ADN): giéng 13 (33A), 7 (33B)

¢ Tt ca cdc mau ngod déu cho két qua duong tinh véi cap moi NOSF/NOSR va cdc bang

ADN 16 nét. Khi so sdnh v6i marker chuin 1kb thi cdc bang déu c6 kich thuéc 192bp
ciing giong nhu méau duong tinh chuin. Piéu d6 cho thdy cdc mau ngo trong nghién
cttu ndy déu 1a cdc giong bién doi gen c6 mang doan T-NOS (hinh 33A).
¢ Trong 6 gidng khoai lang thi ¢c6 4 mau d6 la IP1, IP2, IP3, IP4 déu cho két qua
duong tinh giong véi miu duong tinh chudn, con hai miu khong bién déi gen thu thap
ngoai thi truong thi cho két qua am tinh .

Qua d6 cho thay cap mo6i NOST/NOS® cho két qua kiém tra kha chinh xac, ngoai
3 méu cho két qua duong tinh giong véi két qua cta cap moi 35S1/35S2, né con cho
két qua duong tinh v6i miu IP1 ciing 12 mau khoai lang bién doi gen do phong thi
nghiém Sinh hoc Phan tit cung cap (hinh 33B).
3.3.2.3. Két qud phdt hién mot s6 doan ddc trung trong gen CryIA(b)

Co rat nhiéu cay trong dugc chuyén gen khang sau, ma thuong 1a gen Br.
Cho nén da c6 nhitng cay trong chuyén gen dugc gin lién vdi tén ciia gen ndy, vi
du nhu ng6 Bt, bong Bt. Ngudi ta thiy ring gen CrylA(b) da duoc chuyén vao rat
nhiéu loai cay trong nhu cdc giong lda, ngd va cdc giong dau tuong. Vi vay
ching toi da ing dung k§ thuat PCR dé nhan biét gen Cry IA(b) ndy trong cic
mau cay thi nghiém.
Trong nghién cttu nay, ching toi st dung riéng r€ 2 cap moi d6 la CDPK-
cry03/CDPK-cry04 khuéch dai doan 211bp dé phat hién gen Cry IA(b) va HSO1/Cry-
CRO1 khuéch dai doan trinh tu dai 194bp trén gen CrylA(b). Gen Cry nay thuong dugc
chuyén vao cac giong ngo va bong bién déi gen dé khang sau duc than.
Két qua kiém tra cho thay:
¢ Vi cap moi CDPK-cry03/CDPK-cry04: Trong téng s6 23 méu thir phan ting (3 méau
doi ching (miu H,O, miu am tinh chudn, miu ADN plasmid pART,,), 11 mau cta 4
giong ngd chuyén gen va 9 miu thic 4n gia stic chita GMOs) thi ¢6 7 miu xuat hién
bang kich thudc 211 bp mong doi (3 méu cua giong ngo bién doi gen va 4 mau thic an
gia stic. Trong khi cdc mau H,0O va miu am tinh thi khong c6 bang san pham PCR.
Sén pham PCR véi trinh tu 211bp da dugc khuéch dai doan lién hop tir vi tri 73bp trong
vung promoter cua gen Cry [A(b)va tai vi tri 138bp trén gen cau tric trong cic san

phdm bién déi gen.
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Tir két qua nay chiing ta c6 thé khang dinh ring giéng ngo CG1, CG2, CG3 1a
cic giong ngd chuyén gen khéng sau va trong s6 7 méu thifc an gia sic thu thap trén
thi trudng c¢6 chita GMO thi 4 miu 1a chita san phdm cta cay trong chuyén gen khang
sau. Qua d6 ciing cho thay cap moi CDPK-cry03/CDPK-cry04 cé tinh nhay va c¢6 kha
nang nhan biét d6i vdi ca 2 viing gen: gen cau tric va gen diéu hoa, cho phép kiém tra
doan lién hop ctia 2 viing gen nay trong ngo6 bién déi gen véi chu trinh PCR thich hop
(hinh 34A).
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Hinh 34: Két qua san pham PCR v6i cip moéi CDPK-cry03/CDPK-cry04 nhan
biét ngo Bt, thic an gia sic c¢6 chita GMC mang gen Bt (A) va cap moi
HSO01/Cry-CRO1nhan biét bong Bt (B)

Ngo chuyén gen: giéng 4- 14 (34A), 9-10 (34B); Bong chuyén gen: giéng 3-6 ( 34B)
Marker chudn 1kb: giéng 15 (34A), 7 (34B)

Mdu am tinh: giéng 2 (34A); Mdu doi chiing duong tinh: giéng 3 (34A)

Mdu H,0 (khong c6 ADN): giéng 1 (34A), 8 (34B)

Mdu thitc dn gia sic c6 chita GMO: giéng tir 16 +24 (34A)

¢ Cap méi HS01/Cry-CRO1: Khi chay phan tng PCR kiém tra véi cdc giong bong va
ng6 dé nhan biét doan 194bp trén gen CrylA(b) thi chi ¢c6 mau bong cho két qua duong
tinh (hinh 34B).
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Tir d6 cho thdy: ngo6 va bong ciing duoc chuyén gen CrylA(b) nhung véi cdc cap
moi khdc nhau thi khuéch dai céc trinh tu khdc nhau va cho két qua phan tng
PCR khéac nhau. Nguyén nhan la do moéi loai vecto thiét ké 1a khac nhau mac du
ching cling mang mot loai gen. Qua két qua nay ta ¢ thé két luan rang ciap moi
HS01/Cry-CRO1 dic hiéu véi cac giong bong chuyén gen va c6 thé st dung céap
moi ndy dé nhan biét bong bién d6i gen.

3.3.2.4. Két qud nhdn biét mot trong so cdc gen khdng thuoc trix co (PAT) cua
cdy trong bién doi gen

Gen Phosphinothricin-N-acetyltransferase (PAT) 1a mot trong nhiing gen khang
thudc trir c6 da duoc chuyén vao mot sd cay trong nhu ngo va dau tuong. C6 rat nhiéu
cip moi da dugc thiét k& dé nhan biét c4c ving trinh tu khic nhau ctia gen nay va trong
nghién ciu nay, ching t6i sit dung cap moi PAO1/CMO1 khuéch dai trinh tu 437 bp
trén viing gen cau tric ctia gen PAT (6 mau ngd mang gen PAT, cic mau ngod va thic
an gia sdc chuyén gen) va cap moéi PAO1/CMO03 dé khuéch dai doan trinh tu dai 231bp
trén gen PAT & cac mau ngo thi nghiém.

Pé khuéch dai 2 doan trinh tu trén clia gen PAT, chiing toi da sit dung cdc mAiu
ADN ngo tach chiét tir 14 ¢6 phan ting duong tinh véi cap moi 35S1/35S2.
¢ Doi v6i cap moi PAO1/CMOL: ¢6 su xuat hién cia 4 bang san phdm PCR (hinh
35A). Khi so sanh v6i thang marker ADN 1 kb thiy c6 2 bang mong doi kich thudc
437 bp (giéng 4 va 22 - hinh 35A) - hai bang nay xuat hién rd va sic nét hon so véi 2
bang san pham PCR con lai (1 bang ctia mau 14 ngd GM va 1 bang clia mAu thiic an gia
stic chita GMOs). Hai bang san pham PCR con lai rat mo: 1 bang kich thuéc khoang
506 bp va 1 bang kich thuéc khoang trén 800 bp.

Dé khang dinh két qua nhan biét gen PAT mot céch chinh xac, chiing toi
da tién hanh PCR nhan biét gen PAT v6i mau ADN tach chiét tir hat ngo GM
mang gen PAT, 14 clia c4c giong ngo chuyén gen & trén va cdc mAu thifc 4n gia
stic GM. Két qua cho thidy 2 mau ADN t4ch chiét tir hat ngd GM mang gen PAT
c6 su xudt hién cua 2 bang kich thudc 437 bp nhu mong doi (giéng 1, 2 — hinh
35B). Trong khi tét ca cdc mau thi nghiém khac khong thdy bang san pham PCR
nay.

Tir 2 két qua trén cho thay: ¢6 thé ¢6 nhitng két qua duong tinh sai — nguyén
nhan c6 thé do trong qué trinh tach chié€t ADN bi gAy. Ngoai ra, do PCR 1a mot
kiéu phan ting enzym nén c6 mot s6 nhan t6 anh hudng, tic dong dén phan ting
enzym nay thi ciing c6 thé gay nén két qua PCR sai. C4c nhéan t6 nay bao gom
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chuin bi mau ADN, moi, c4c thanh phan kh4c ctia phan tng PCR... khong dugc
dong déu (do k¥ thuat thao tdc) va su ton tai ctia nhan t6 tic ché trong mau ADN
tong so0. Két qua am tinh sai ciing c6 thé 1a do c4c nhan t6 trén.

Cac phan tng PCR sai ndy c6 thé duoc giam t6i mifc thap nhat néu ta sir
dung cdc GMOs chuin nhu 1a mot tiéu chuén so sanh duong tinh. Va miu hat
ng6 GM mang gen PAT trong thi nghiém nay c6 thé dugc xem nhu 12 mau
GMOs chuén, dé dam bao k¥ thuat PCR ¢ trén 1a phan tng PCR chinh x4c, c6
thé xdc dinh dugc gen PAT vdi trinh tu 437 bp sit dung ciap méi PA 01/CM 01.

1. 2, 3004%s a__z_my_3‘2;,1_4%_._1_5_,1a_ﬁ.,§~ 0120 21 22 23.24

Hinh 35: Két qud sdn phdm PCR véi cdp moéi PAO1/CMOI (A, B) va PA01/CMO03(C)
phat hién gen PAT ciia cdc mdu ngo, thitc dn gia suc
Ngé chuyén gen: giéng 1-13 (35A); 3-5 (35B); 1-8 (35C)
Marker chudn 1kb: giéng 14 (35A); 12 (35B); 10 (35C)
Mdu dm tinh: giéng 16 (35A); 11 (35B); 9 (35C)
Madu H,O (khong c6 ADN): giéng 15 (35A), 11(35C)
Mau thiic dn gia suc chita GMO: giéng 18 — 24 (35A), 6-10 (35B)
Madu hat ngé mang gen PAT : giéng 1,2 (35B)

¢ Dai v6i cap moi PAOI/CMO3: ¢6 su xuat hién cua 3 bang kich thude 231 bp va 3
mau thi nghiém nay déu 1a giong ng6 CG3 (hinh 35C).
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Diéu d6 chiing t6 giong ngoé CG3 la gidong ngd mang ca gen Br khang sau va gen PAT
khang thudc trir co.
Nhu vay, chiing toi da:

- Nhan biét dugc cdc cdy trong chuyén gen thong qua viéc x4c dinh doan
promoter CaMV 35S cta virus kham sdp lo hay doan T-NOS cula
Agrobacterium.

- Dai tim ra quy trinh thich hop dé nhan biét cac cay trong chuyén gen va xac dinh
duoc cay trong mang gen CrylA(b) va gen PAT.

- Phat hién dugc mot so loai thic an gia stc thu thap trén thi truong cé chia san
pham clia cay trong bién déi gen, cu thé 12 sin phdm clia cay trong c6 chifa gen
CrylA(b), gen PAT, CaMV 358.

3.3.3. Két qua nhan biét cay tréng bién déi gen nho phan ng multiplex-PCR va
Realtime-PCR
3.3.3.1. Phdt hién GMCs nho phdn itng multiplex-PCR

Cap moi dé khuéch dai ving gen CrylA(b) tong hop c¢6 trong ngo 176, BT11 va

Mon810 da duoc thiét k& (bang 3, cap moi 1F va 1R). Trinh tu twong tng véi gen Bt ¢
trong dong 176 va BT11 dugc st dung dé thiét k&. Hinh 36A cho thay doan khuéch dai
c6 kich thuéc 204bp, doan nay khong chi c6 trong ADN dich cua cac dong 176 va
BT11, ma con c6 trong ca dong Mon810. Tur d6 trinh tu sau cung khong phat hién
duoc, don vi sao chép tuong tng dugc giai trinh tu (Hinh 37). Trinh tu don vi sao chép
ADN dich ma thanh 68 amino axit dau tién cua polypeptide CrylA(b) tu nhién.
Trinh tu gen PAT téng hop cé trong dong T25, 1a dong ngd khing thudc trir co
ammonium glufosinate, dugc phat hién nho cap moéi 2F/R. Cap moi nay khuéch dai
doan 262bp tuong ting véi gen chuyén dang quan tam (hinh 36B). Bon méi da miéu ta
& trén dugc dung dé phdt hién déng thoi gen CrylA(b) va PAT trong phan iing
multiplex PCR (hinh 36C), v6i 1% ADN ctia Mon810 va 1% ADN cua T25. 0 nong do
0,1% ADN chuyén gen ciing di cho phan tng duong tinh mot c4ch rd rang (hinh 36A
va 36B).

Phan tng multiplex PCR nay duoc t6i uu hoa két hop véi 4 moi & cac nong do
khac nhau (1F/R & néng do 0,25uM, 2F & nong do 0,067uM va 2R & nong do
0,125uM ), b6 sung thém 3mM MgCl, va U & nhiét do 58°C. Do nhay clia phan ting la
0,5%. Nhu vay chi mot phan tng 1a @ dé xéac dinh bat ki dong nao trong 4 dong ngo
chuyén gen (176, BT11, Mon810 va T25) ma c6 thé thdy trong cdc hat thuong mai.
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Hinh 36: Két qud dién di sdn phdm ciia multiplex PCR va PCR don doi véi gen Bt va PAT

(A): doan gen Bt kich thuoc 204 bp

(B): gen PAT c6 kich thuoc 262 bp

(C): Phdn ing multiplex khuéch dai cd hai gen
nt: mdu khong chuyén gen

(-): mdu doi chitng khong cé khuén ADN

M: THANG MARKER 50 8P
1,0.5va 1% la ty Ié mdu ADN chuyén gen trong 50 ng ADN téng so ciia cdc dong chuyén gen

Mon810, 176, Btl1 va T25

TruGe day cac moi nhan biét ngoé Br da duge cong b, sit dung PCR don
[69, 88, 123]. Trong nghién ctu cua chuing t6i, khi cac dieu kién PCR duoc cai
tién thi mot trong nhitng cip moi ma u véi ving ma hoa gen CrylA(b) [123] tix
dong 176 phat hién kém hon dong Mon810 khuéch dai doan kich thudc 420 bp
mong muon. Trong nghién ctu nay, chding toi st dung cdp moi méi phat hién

viing ma hod gen CrylA(b) da dugc néi & trén c6 mat trong dong ngd chuyén
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gen. Bén canh do6 ciling c6 thé st dung mot cip mdi khdc trong phan tng
multiplex dé phat hién su c6 mat clia gen PAT trong cdc dong chuyén gen khic.
Gan day viéc st dung multiplex-PCR dé phét hién va nhan biét cdc dong chuyén
gen trong cdc mau ngod dugc dé nghi bdi Matsuoka va Cs [89]. Ho da str dung
multiplex dé xdc dinh 5 dong ng6 chuyén gen khdc nhau véi do nhay 0,5% d6i
v6i moi GMOs.

Chiing toi ciing da thuc hién phan tng multiplex PCR khéc dé ph4t hién chinh
xdc va dong thoi cdc doan gen EPSPS va T-T-NOS, ca hai tuong tng véi don vi dich
mi clia gen dua vao trong dau tuong chuyén gen Roundup Ready nho sir dung cdc moi
3F/R va 4F/R. Phan tng khuéch dai riéng cac doan 447bp va 192bp (hinh 38A). Bang

thit ba ciia doan 252bp xudt hién thich hgp trong phan ting nay.
1-ATG GAC AAC AAC CCC AAC ATC AAC GAG TGC ATC CCG TAC AAC TGC CTC AGC AAC CCT GAG
Mp|NN[p[~]1 [NJE[Cc]r [Py |N]c|L[s [N]P|E]
61-GTC GAG GTG CTC GGC GGT GAG CGC ATC GAG ACC GCT TAC ACC CCC ATC GAC ATC TCC CTC
Wvie[vit]elele vt [E]T]c]y [T [P |1 [p]r[s |L|
121-TCC CTC ACG CAG TTC CTG CTC AGC GAG TTC GTG CCA GGC GCT GGC TTC GTC CTG GGC CTC
slufrlofrlufefs[efrlv]p|clalc|F[v]L]c]|L]
181-GTG GAC ATC ATC TGG GGT ATC TTT
vV |D |I I W |G |1 F

Hinh 37: Trinh tu va su chuyén dich peptid ciia don vi sao chép duoc khuéch dai tir
cdp moi 1F/IR tuong ving vdi doan gen Bt cé trong dong ngé Mon810. Trinh tu cé
gach chdn tiwong iing véi cdc moi da sit dung dé khuéch dai
Don vi sao chép nay duogc phat hién boi moi xuoi 7-NOS va moi nguoc

EPSPS (hinh 38B). Giai trinh tu doan khuéch dai c6 kich thudc 252 bp tit phiic
hop (hinh 38B, bang 1) va tir bang 2 (hinh 38B) da cho cac két qua giong nhau,
ching tuong tng v6i 1 phin ban sao thtt 2 da cat ngan ciia gen chuyén & ddu 3
ctia don vi sao chép dau tién, giong nhu Windels & CS da miéu ta trudc day
[142]. PO nhay cta phan tng multiplex nay 1a 0,1%.
Nhu vay so v6i PCR truyén thong thi phan tng multiplex sir dung trong nghién
ctu nay diing dé nhan bi€t CaMV 35S, T-NOS, doan n6i giita gen EPSPS va
CaMV 358 cho cac két qua chinh xac hon, boi vi cac doan cua don vi sao chép

giong nhau nay duoc khuéch dai dong thoi.
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B 3u turonag BR

3ER 3F
4FR nt () 4R nt (=)

Hinh 38: Phan ting multiplex PCR cua cdc doan EPSPS va T-NOS c6 mdt trong ddu
tuong Roundup Ready
(A): Phdn ting multiplex PCR ciia cdc doan EPSPS va T-NOS, tao ra cdc bdng cé kich thudc
447 bp va 192 bp
(B): Bang 1 (3FR/4FR) tuong ving vdi hinh A; bdang 2 (3F/4F) sit dung moi xudi ti T-NOS va
moi nguoc tir EPSPS
nt: Mdu ADN khong chuyén gen; M: Thang marker 50 bp
(-): Mdu doi chitng khong cé khuén ADN (mdu nudc)
1;0,5va 0,1% la luong ADN chuyén gen trong 34ng ADN tong sé

3.3.3.2. Phdt hién GMCs nho phdn ting Real-time PCR

Dit liéu huynh quang (Rn) so véi cac chu ky Buon dieu chud
g cong tiéu chuan

i

M
B—
+
32
IR] -
\ ¢ 3 :
1
2 . i
n 1 30
29 -
001 =ttt 3
28
\
\ - B _ ¥
A 12 16 2 24 28 32 36
N f<\ ' Log CO
0001
35T 0B RARB RN DB T DN G & 30 300 1000 3000
S6 chu ky Céc ban sao cua doan NOS

Hinh 39: Real time PCR ciia doan T-NOS tir ddu tuong Roundup Ready, sit dung Do
thi khuéch dai (A) va dwong cong tiéu chudn (B) da tao ra 3000; 1000, 300 va 30 bdn
sao ciia doan T-NOS c¢6 trong ddu tuong chuyén gen khi sit dung hé thong phdt hién
TagMan cho thdy gid tri R = 0,997 va diing ¢ — 3,62

Cap moi, miu do huynh quang va lai bén trong diung dé phat hién doan T-NOS
c6 trong ADN dau tuong Roundup Ready, ngd GA21 va céc cay trong chuyén gen
khac da duoc thiét k& dé dinh luong real time PCR (mdi 5F va 4R, mau do P1). Duodng
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cong tiéu chuan v6i 100% dau tuong Roundup Ready da duoc thiét lap véi hang loat
dich pha loang dé thé hién tir 30 - 3000 ban sao ctia gen chuyén véi 34 ng ADN téng
s6 (vi du: 30.000 ban sao). Ca ADN cuia miu dau tuong chuyén gen va khong chuyén
gen déu c6 ndng do 1a 34 ng. Pudng cong nay cho thiy su tuong quan (R?) 12 -0,997 va
gid tri dimg 1a -3,63 (hinh 39). S6 lugng ADN ctia gen chuyén thdp nhat (30 ban sao,
tuong ting v6i 0,1% ADN téng s6) di duoc quan sit sau 33 chu ky (hinh 39B).

Vaitilingom & CS [135] thiét k&€ cac cap moi va mau do huynh quang cho real
time PCR (TagMan) do6i v6i gen EPSPS c6 trong dau tuong Roundup Ready va gen
CrylA(b) c6 trong dong ngo 176. Sau d6 Trapamann [131] da dua ra mot cap moi va
mot mau do dé xdc dinh s6 lugng CaMV 35S ¢6 trong d6. Gan day c6 3 bdo cdo miéu
ta viéc dinh lugng dau tuong chuyén gen biang Real Time PCR, dé xuit viéc khuéch dai
viing noi clia gen chuyén vd ADN cla cay trong. Phuong phdp ciia chiing toi dua vao
viéc dinh luong doan két thic T-NOS bing Real Time PCR c6 thé dugc st dung theo
cach chung va dang tin cay dé dinh lugng su c6 mit ctia dau Roundup Ready, ngo
GAZ21 va céc cay trong chuyén gen khéc xuat hién trén thi trudng.

Tuy nhién viéc dinh lugng cic gen chuyén dugc dua vao genome clia ngod
c6 thé khong dang tin cdy. Cic nhd nghién ctu canh bio ring: trong mot
protocol Real Time PCR thi s6 ban sao ctia gen chuyén dugc x4c dinh va duoc
phan chia thanh c4c ban sao ADN téng s, theo ty 1& phan tram. Viéc dinh luong
gen chuyén c6 trong mau hat ngo c6 thé khong tin cay duoc, do trong thuc t&€ s6
luong ban sao ctia gen chuyén phu thuoc vao cdc trudng hop xudt hién trong
ching. Vi du, mot ban sao ctia CaMV 35S c¢6 mat trong dong T25 va Mon§810, 2
ban sao la trong dong BT11 va 2-5 ban sao la trong dong 176. Hon nira, néu cac
hat lai thuong mai 1a ntra ti€p hop (chi mot dong thuoc b6 me chuyén gen) nhu
trong dong Mon810 [132], cdc hat dd thu hoach 1a hon hgp cta cic gen dong
hop tlr (2 ban sao ctia gen chuyén / genome ludng boi), nlta ti€p hop (mot ban
sao clia gen chuyén / genome ludng boi) va cdc hat khong chuyén gen. Ciing
phai chd y dén nguén goc ciia ADN chuyén gen d6i véi cdc dudng cong chudn.
Viéc st dung plasmid [128] hoac ADN tir dong Mon810 [132] 1a chinh xac hon
mau doi chitng da chudn bi véi dong 176 (Bot ngd IRMM 411, Fluka). Diéu cuoi

cung la loi ich cta viéc dinh lugng cac mau chi chira dong 176 tir d6 ¢6 su danh
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gid khong dung vé s6 ban sao gen chuyén c6 thé xdy ra néu cac hat tir cac dong
khac c6 mat trong mau.

Dé d4nh gia chat luong ctia ADN trong phan ting PCR thong thudng hoic
trong dinh luong RT-PCR, viéc khuéch dai gen noi bao nhu lectin trong dau
hodc zein trong ngod da duoc dé xuat [69, 70, 80, 94, 123, 142]. Phuong phép c6
thé khong thuan 1oi néu phat hién thay su ¢6 mit clia cac chat tc ché trong méiu
ADN bdi vi gen noi bao ¢ thé duoc phat hién ngay ca khi su khuéch dai da bi vc
ché& mot phan, trong khi d6 ham lugng gen chuyén c6 thé giam. Noi theo cdch
khdc, v6i 100ng ADN ngo trong 6ng PCR, thi gan nhu 37.000 ban sao cua ban
sao don gen ndi bao c6 mat nhu két qua khuéch dai, trong khi dé 37.000 ban sao
cta gen chuyén s& dugc phat hién néu ham lugng dé phat hién yéu ciu 12 0,1%.
Mot lua chon khéc nita 1a dé gidm b6t ndng do cic mai clia gen noi bao. Ching
han nhu, da thuc hién thanh cong phéan tng multiplex d€ phét hién zein va CaMV
358, moi zein dugc thém vao 6 néng do 0,08uM, trong khi d6 cac moi cho
CaMV 35S giit & 0,35uM (hinh 40A). Nong do cac moéi thap dé zein han ché su
khuéch dai clia chiing, néu c6 chat tc ché, thi né c6 thé bi phat hién. Theo
nghién ctru cua Matsuoka va Cs [89] da nghién ctru dugc mic do tang cham cta
giGi han ph4t hién trong gen chuyén. Diéu nay c6 thé giai thich nho giam su

canh tranh giita cdc nhan t6 giGi han.

ADM
M -—-diutsong-- nt (-)

Hinh 40: Pdnh gid chdt luong ADN dd tdach chiét
(A): Cdc sdn pham khuéch dai ciia multiplex PCR doi véi gen zein noi sinh va doan promoter
CaMV 358 sit dung cdc moi khong tuong xiing. Mdau chita 0,1% ADN clia ngo 176
(B): Cdc sdn phdm khuéch dai ciia gen EPSPS, mdu chita 0,5% ADN ciia ddu tuong chuyén
gen
M : Thang marker 100 bp; (-): Mdu doi chiing khong c¢é khuén ADN (mdu nudc)
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nt: mau ADN cuia ngé khong chuyén gen (40A), ciia ddu tuong khong chuyén gen (40B)

Mot cach khic dé khang dinh ring cic két qua am tinh khong phai 1a am tinh
sai, ma nguyén nhan 1a do cdc chat dc ché ¢6 trong hén hop mdu ADN chuyén gen
(twong tng v6i ham luong phét hién dugc). Néu khong phét hién dugc gen chuyén thi
c6 thé do miu ADN chua tinh sach. Vi du 3 mdu ADN dau tuong khic nhau ma cho
két qua PCR am tinh d6i v6i gen EPSPS dugc phan tich nho tién hanh & ham luong hon
hgp phan tng PCR 1a 0,5% ADN dau Roundup Ready/mau. Két qua hinh 40B chi ra
ring ADN c6 thé dugc khuéch dai va cdc méu ¢ chita chat tic ché cho két qua am tinh.

Cudi cliing cdch thit ba dé€ danh gid su ¢c6 mat ctia chat tc ché dugc bod
sung vao nhu 1a d6i ching noi sinh doi véi hon hop phan tng tuong duong, s6
luong ADN chuyén gen tir cay trong khdc nhau (vi du thém ADN tir mau dau
twong chuyén gen vao mau ADN ng6) tuong duong v6i mic do nhay da yéu cau.
Diéu nay ciing c6 stic hiit v6i Real Time PCR. Trong mot thi nghiém ADN dau
tuong chuyén gen v6i ham lugng 0,5% duoc thém vao hdn hgp phan tng va mau
ng6 chita 1% va 0,1% ADN chuyén gen Mon810, dugc phan tich d6i véi gen
EPSPS bang Real Time PCR [135]. Ca hai mau cho thay gid tri Ct (Chu ky
ngudng ban diu) giong nhau & bat ki ngudng diéu khién nao khi khuéch dai doi
chiing noi sinh. Hon nita khong c¢6 su khac biét vé gia tri Ct giita mau nghién citu
va méu nudc, diéu nay cho thdy ring khong c6 chét tic ché€ trong phan ing. Sau
d6 mau dugc phan tich dé xdc dinh s6 lugng CaMV 35S nho st dung hé thong
nhan biét TagMan. Cac két qua cho thay cac gia tri 0,9 £ 0,04 va 0,12 £ 0,02%
doi v6i mau ngod chia 1% va 0,1% GMO, trong khi d6 s6 luong udc tinh cua
ADN chuyén gen trong dau tuong da sir dung nhu d6i ching noi sinh 12 0,53 +
0,05% (bang 21).

Déng nhat miu trude khi tach ADN 1a mot diém déng luu y. Pong nhat
bot 1a mot qua trinh kho, dac biét khi mau 16n khoang 1kg hoac hon thé. C6 mot
cach dé giai quyét van dé nay l1a tdich ADN tir mau nguyén ven. Bién phap nay c6
hiéu qua nhung chua thuc t€ bdi vi cdn mot thé tich dém chiét 16n. Trapmann va
Cs [131] da str dung mot protocol bao gom mot dich huyén phu 16ng, ti€p theo
lam dong lanh, nghién va lap lai nhiéu 1an, dé chuén bi cdc vat liéu thi nghiém.

K§ thuat nay tao ra mot vat liéu rat dong nhat nhung né da gép phan lam cho
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ADN bién tinh, dugc chi ra qua dién di gel. Nghién va lam tan ADN & nhiét do
thap (4°C) c6 thé giai quyét mot phan van dé nay. Sau dé chat luong ADN duoc
cai thién hon, hén hop bot kho duoc 14y dé chuin bi cdc vat liéu thi nghiém cho
th€ hé thi ba [132].

Doéng nhdt mau trong hexane 1a mot lwa chon thiét thuc doi véi hdon hgp mau
thong thuong. Hon nita viéc thém mot dung moi hitu co vao bot cé6 mot thuan loi doi
vGi dau chiét, 1am cho viéc chiét ADN dugc dé dang hon.

Trong thi nghiém nay, ching to6i da dem phan tich hai mau ng6 (1kg) chia 0,5%
va 0,1% (w/w) hat ngé6 Mon810. Sau d6 kich thich ching trong 30 phiit & binh 5 lit véi
2,5 lit hexane, dung moi dugc loai bo va bot duoc 1am kho qua dém & 40°C. Méi méiu
duoc tién hanh tach chiét ADN 10 1an. ADN téng s6 dugc xdc dinh s6 lugng bang 4nh
sang huynh quang va trinh ty CaMV 35S dugc xac dinh s6 luong bang Real Time PCR
[131]. Cac két qua cho thay nghién tat ca cac mau dai dién da phan tich déu dat tGi
ngudng ban dau & chu trinh gdn nhu gidng nhau. Bién thién vé ty 1& % thu duoc 1a 24
va 13,2 tuong ting vé6i 0,1 va 0,5% GMOs. Nhiing gia tri nay la & gitta nhitng gia tri da

thu dugc boi Trapmann [131] khi kiém tra céc tiéu chudn ctia dau tuong IRCC.

Bang 24: Su phat hién CaMV 35S trong ADN tir bot ng6 va bot dau tuong

S6 ban sao
Mau Ct Sd 358 35S trung | Tongsé | % GMO
binh

Ngo6 0,1%GMO 34.37 38.48
34.25 0.52 40.97 44.23 37 000 0.124+0.02

33.78 53.24

Ngo6 1%GMO 39.46 33591
30.57 | 0.11 315.71 336.12 37000 | 0.91+0.04

30.35 356.75

bau Roundup 30.64 303.50
Ready 0,5% 39.35 0.21 357.41 346.63 74 000 0.53+0.05

30.24 378.97

Ct = chu ky ma dnh sdng huynh quang da phdt ra dat t6i nguéng ban dau da xdc dinh
trong thi nghiém; SD = doé léch tiéu chudn; 35S = cdc ban sao cua doan da phat hién
theo duong cong tiéu chudn; %GMO = Su dinh luong GMO trong mdu. Dé tinh todn %
nay thi ldy 37 000 genome | 100ng ADN ngé va 42ng ADN ddu tuong da duoc ddnh
gid (Genome ddu tuwong la dong hop tit doi véi gen chuyén -2x, trong khi ngé Mon810
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la mita tiép hop -1x). Mdu ngé da dvoc chudn bi bdng cdch tron ngoéMon810 va bot ngo
khong chuyén gen theo ty 1é thich hop. ADN tir dau tuong duoc sit dung nhu la chdt
thém ciing duoc phdn tich nhu cdc 6ng chua biét khi khuéch dai dé phdt hién 358.

Cac anh huodng tiép theo di dugc 1am d€ cai tién phuong phdp nhim phét hién

va xdc dinh GMOs trong cac hat ngii coc va thuc pham, khi xét dén cdc yéu cau doi voi
viéc thuong mai hod quéc t€ va cdc quy dinh vé an toan. O day chidng toi di dé xuat
cac moi mai cho phan ting PCR thong thuong va cho Real Time PCR va thao luan céac
phuong phdp dé diéu khién chat lugng ctia ADN va dong nhat cac mau bot ma c6 thé
c6 lgi.

Qua thyc t€ thi nghiém va cdc nghién cttu cta nhiéu tic gia khdc, ching toi
thdy: phuong phéap PCR c¢6 do chinh xac kha cao, ¢6 thé dinh tinh va dinh luong duoc
GMOs. Tuy nhién, day l1a phuong phap khong kinh t€, yéu cau thiét bi hién dai, ky
thuat vién c6 tay nghé cao.

3.4. NHAN BIET CAY TRONG CHUYEN GEN NHO KY THUAT LAI ADN
(SOUTHERN BLOT)

D€ nhan biét chinh xédc gen ngoai lai CrylA(c) 6 trong cdc ciy ngo chuyén gen,
chung to6i ti€n hanh thi nghiém lai phan tt ADN. Nguyén 1y chung Ia st dung mét doan
ADN tuong dong (miu do) dé lai v6i doan twong déng véi né theo nguyén tic bé sung.
Trong thi nghiém chiing t0i da tich gen CrylA(c) tit plasmid pART27 dé 1am méu do.
Maiu do dugc bién tinh & nhiét do 95°C, trong 5 phit nhim phd vd mai lién két hydro
gifta hai soi phan tir ADN dé tao thanh soi don, d4nh ddu mau do bang bo kit ECL.

Theo nhitng nghién citu trudc day, ¢ hai gia thuyét chinh vé viéc bo sung mau
do vao phan tng lai, mor la: tinh todn nong dO ADN mau do theo dién tich mang lai
ADN, hai la: lugng ADN méu do b6 sung vao phan ting dua vao thé tich dung dich lai.
Qua qua trinh thi nghiém, ching t6i nhan thdy: néu b sung ndong do méau do vao dung
dich lai qud thap phép lai c6 thé xay ra, nhung khi hién phim dé nhan biét bang lai thi
khong thay xuét hién. Mat khac, n€u nong do mau do qua cao viéc lai ADN trong dung
dich kho xay ra. Khi 4p dung gia thuyét 1, phan tng chi dat két qua néu cho 1 - 3 mang
lai, va hiéu qua giam dan néu st dung tr 3 mang lai trd 1én. Ngugce lai, gia thuyét 2 da
duoc ching t6i d4p dung va cé hiéu qua v6i moi truong hop. Do vay, ching toi da su
dung gia thuyét 1 dé€ tinh todin ADN mau do cho thi nghiém lai ADN ctia minh.

ADN cuia cay chuyén gen va cay d6i chiing duoc xir 1y véi enzyme gidi han Bgl

I1, vi tri cat clia enzym nay nhan biét 6 cap bazo nito. SG di chiing to6i chon céc enzyme
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ndy bdi vi ching khong c6 diém cat trong trinh tu clia gen ngoai lai (CrylA(c). Khéi
lugng ADN dem xir Iy 12 Spg, v6i thé tich phan tng 1a 100ul, véi thoi gian 1,5-2h.

Sau khi xur Iy enzyme, ADN dugc dién di trén gel agarose 1%. Do ADN
ctia nhan rat 16n nén s6 doan bi cit bdi enzyme gidi han rat nhiéu, khoang cach
vé khai lugng phan tir gitta ching rat nho. Do vay sau khi dién di trén gel chiing
s€ tao thanh mot dai gdm nhiéu manh ADN lién tuc (smear) (hinh 41 A).

Sau khi ADN da duoc loai bo purin va gel dugc bién tinh in situ, muc dich
1a € m& xodn ADN tao thanh mach don. Mang dugc dem hong kho trong khong
khi 4 gid d€ c6 dinh ADN sgi don trén mang. Sau d6 ADN dugc chuyén 1én
mang nitro cellulose va ching dugc lai v6i mau do da danh dau, nhiét do phan
ing xdy ra t6t nhit & 42°C. Miu dd nao c6 cdc goc kiém bo sung chinh xac véi
phan tir ADN trén mang thi s& ghép doi dé tao thanh soi xoin kép (goém 2 soi

don c6 nguon gdc khac nhau).

- - - 1,845 kb

Hinh 41 : Két qud xut ly enzym (A) va lai phdn tir ADN nhdn biét gen Cry IA(c) trong
cdy ngé chuyén gen (B)
Giéng 1: Mau doi chitng duong (doan gen Cry IA(c) tdch chiét tir plasmid pART 27)
Giéng 2: Mdu doi chitng am (Mdu ctia cdy khong chuyén gen)
Giéng 3 —8: Mdu lai ADN ciia cdy ngoé chuyén gen
Két qua lai ADN duoc phat hién nho hién phim X quang, hinh 41B cho
thay su xuét hién bang lai ctia gen Cry IA(c) (1 bang ciia mau d6i ching duong

(plasmid pART 27) va 6 bing clia miu ng6 chuyén gen), cic bang lai nay c6
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kich thudc tuong tng 1a 1,845kb, trong khi d6 & doi ching am thi khong ¢6 su
xuat hién cua bang lai ADN nay (giéng 2 — hinh 41).

Phuong phédp Southern Blot ¢c6 do chinh x4dc cao hon PCR. Nhung thoi gian phan
tich dai, qu4 trinh thuc hién phiic tap, chi phi cao, chi kiém tra dugc dinh tinh cic thanh
phan GMOs.

3.5. KET QUA NHAN BIET CAY TRONG BIEN POI GEN NHO SU DUNG

QUE THU NHANH (QuickStix)

EnviroLogix 12 cong ty di dua ra phuong phip thong dung dé nhan biét cic
giong cay trong chuyén gen - day chinh 1a phuong phép st dung que thir nhanh
QuickStix. V6i phuong phdp nay, nguoi ting dung chi can tach chiét mau véi nuée hoac
dung dich dém, réi nhiing que thir vao 6ng dung mau dé va dgi doc két qua. Tuy nhién,
phuong phap nay chi dat hiéu qua khi st dung véi quy trinh va bo kit ctia hang va cac
bo kit d6 duoc thiét k& chi dé phan tich & mic dinh tinh.

Trong thtr nghiém nay chiing to6i da sir dung phuong phéap nay va 2 bo kit cta
hang EnviroLogix dé tién hanh nhan biét gen Cry IA(c) ¢6 trong ng6 chuyén gen (nhd
stt dung bo kit QuickStix™ Cry IA(b)/Cry IA(c)) va gen EPSPS c6 trong dau tuong
chuyén gen (nhd sir dung bo kit QuickStix™ Roundup Ready®).

D6i v6i miu hat ngo sau khi duoc nghién nhod, b sung dich chiét vao ong dung bot
nghién va dat que thir vao trong 6ng chia dich tich chiét, khoang 5 phiit thi kiém tra

két qua.

s Nhan biét gen Bt (CrylAb) B Nhan bi¢t gen Bt (CrylAc)

Hinh 42: Két qua nhan biét protein Cry IA(b) (A) va Cry IA(c) (B) c6 trong
giong ngod Bt nho s dung que thir nhanh
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Két qua thu dugc & hinh 42 cho thay: & dng chita dich tach chiét cia hat ngo
khong chuyén gen thi chi thdy xuat hién mot vach mau trén dai bang (cho két
qua am tinh), trong khi & 6ng chita hat ngd Bt lai ¢6 2 vach mau (cho két qua
duong tinh).
Két qua duong tinh trong mau ngo6 Bt cho thay su bi€u hién ctia Protein CrylA(b)
va CrylA(c) c6 trong giéng ngo6 chuyén gen da thi nghiém (Hinh 42).

V6i miu 14 dau tuong chuyén gen, ching toi cling da thu dugc két qua duong
tinh & 6ng c6 chia dich chiét mo 1a dau twong Roundup Ready véi su xuat hién cua 2
vach bang trén dai. K&t qua ndy da cho thdy su bi€u hién cta protein EPSPS trong dau
tuong Roundup Ready. Trong khi méiu d6i chiing (miu dau tuong khong chuyén gen)
thi chi c6 1 vach bang xudt hién. K&t qua am tinh ndy cho thay khong c6 su biéu hién

cta protein EPSPS trong mau doi ching.

Nhan bi¢t gen khang thudc trir €O

Round-up. Ready

Hinh 43: Két qua biéu hién clia protein EPSPS trong dau tuong Roundup Ready

nho su dung que thir nhanh

Qua cac thtr nghiém da ti€n hanh, chiing t6i thady phuong phap st dung que thu
mién dich ELISA nay la phuong phdp nhanh, kinh t€, thich hgp véi viéc sang loc ban
dau. Tuy nhién né lai chi dac hiéu véi mot so it di tuong, chang han nhu chi dac hiéu
khi nhan biét noi doc t6 biéu hién boi Bacillus thuringensis (Cry IA(b), Cry IA(c) c6
trong ngo6 chuyén gen) va protein CP4-EPSPS (c6 trong mot s6 dong chuyén gen nhu

dau tuong, cai dau,...).
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Hinh 44: Thi nghiém nhdn biét GMOs nho st dung ky thudt que thit mién dich

ELISA

Ngoai ra, hing EnviroLogix con c¢6 mot s6 bo kit khdc dung dé nhan biét cay trong

chuyén gen nhd st dung que thir QuickStix. Sau day la danh sdch céc bo kit cta

EnviroLogix ting dung dé nhan biét mot so cay trong chuyén gen:

Bang 25: Mot so cay trong chuyén gen duogc nhan biét nho que thir QuickStix

(EnviroLogix)
Poi |Mau Thi| S6 hiéu bo Ten thuone mai Gen phan | Thoi gian | Giéi han nhan biét
tuong | nghiém Kit g ms tich doc két qua
10 phit  |1.33% (Dong lia
Lda |Hatthée | ASOI3 RB |LibertyLink  |PAT/bar LL60T)
; 0.02% (Dong lia
LL62)

Bong |Hat AS 016 AP Cry IF 10 phat  |1%

Bong [Hat AS 005 AP |Bollgard IT Cry2A 10 phut  [0,25%

Bong |Hat AS 011 AP |Roundup Ready |CP4 EPSPS 10 phdt  |0,25%

Bong [Hat AS 013 AP |LibertyLink PAT/bar 10 phit  |0,25%

Bong [Hat AS 003 AP |Bollgard Cry l1Ac 10 phat  |0,5%

. |Hat,mo | ASO37LT; . Cry3Ada 5phit  |5-10.10"% (mo 14),
Ngo 14 AS 037 BG | Agrsure RW L o pien 0.75% (hat)
. Mo cay, AS 003 10 phit  |5-10.107%
Bong hat CTLS Bollgard Cry lAc
AS 010 BGB Sphat |0,1%
bau (AS 065
fuong Hat BGBR in Roundup Ready |CP4 EPSPS
Brasil
bau s 5phdat  |C6 su xuét hién clia
fuong Mo 14 AS 010 LS |Roundup Ready |CP4 EPSPS protein CP4 EPSPS
Roundup Ready, |Cry Sphat 0,01 — 1%
Ngo |Hat AS 036 TC |YieldGard CB, |[/Ab/Btil,
YieldGard CRW, |Cry 9C,
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Starlink, Event 603,
LibertyLink, Cry 3Bb,
Herculex I, Cry IF,T25,
Herculex RW Cry34
YieldGard Corn 2-5 phit  [1% (5 phut); 2% (2
Ngo |Hat, bot | AS 003 BG |Borer - Mon810 |Cry IAb phuit)
and Btl1
YieldGard Corn 10 phit  5-10.107%
Borer - Mon810
. |Mo cay, AS 003 |and Btl; i
Ngo hat CRLS |Naturegard, Cry 14b
Knockout -
Bt176
. Mo 14, | AS016 BG 5phut  [0,5%
Ngo hat AS 016 LS Herculex 1 CrylF
o 5phit  |C6 su xudt hién cua
Bong | MO | 5005 Bollgard 1T | &7 24% protein Cry 2Aa, Cry
hat Cry 2Ab
2Ab
o YieldGard, 5 phat  10,5%
- Mo cay, .
Ngo hat AS 015 YieldGard Plus, |Cry 3Bb
: YieldGard VT
. Mo 14, . ) 5-10 phat 0,125%
Ngo hat, bot AS 008 StarLink Cry 9C
. Mo 14, | AS 054 BG, | HERCULEX™ | 5phit  [0,5%
Ngo hat | AS054LS RW Cry 34Abl
. Mo 14, . . ) 10 phit  |C6 su xudt hién ctua
Bong hat ASOI3 LS LibertyLink |PAT/bar protein PAT/bar
Ngo M}?aia’ ASOI4 | LibertyLink |PAT/pat > phut 1%
Ngo Hat AS 010 BG | Roundup Ready |CP4 EPSPS Sphut [0,5%
. Mo 14, 5phiut |C6 su xuat hién cta
Ngo hat AS 010 LS | Roundup Ready |CP4 EPSPS protein CP4 EPSPS
A Mo 14, 5phiat |C6 su xuat hién cta
Bong hat AS 011 LS | Roundup Ready |CP4 EPSPS protein CP4 EPSPS
b 1 Mo 14, 5phdat  |C6 su xuét hién clia
Cai dau hat AS 017 LS | Roundup Ready |CP4 EPSPS protein CP4 EPSPS
Cucai |y | AS010SB | Roundup Ready |CP4 EPsps | > PRt ]0.1%
duong
5 phiit (mau [0,16% (hat)
Co linh Mo 14, 1a hoac co6 |0,5% (cd kho)
lin hat, cé AS 045 Roundup Ready |CP4 EPSPS kho);
& kho 15 phiit
(hat)
i 5phit  |C6 su xudt hién cua
Bong Mo I, ASOI2 LS Bollgard II Cry 1Ac, protein Cry IAc, Cry
hat Cry 2A A
N Bollgard, Cry 1Ac, 10 phit  |C6 su xudt hién ctua
Bong Hat | AS034 ST | g ndup Ready |CP4 EPSPS protein Cry 1Ac, CP4
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EPSPS

Cry 1Ac, 10 phit  |C6 su xudt hién cia

Bong | Hat | AS046 ST Roﬁ‘;}éiargﬁ 1 [Cry 2A, CP4 protein Cry 1Ac, Cry
pReady IEpsps 2A, CP4 EPSPS

Cry lAc, 10 phit  |C6 su xudt hién cua
Bong Hat AS 047 ST LibertyLink |Cry 2A, protein Cry IAc, Cry

PAT/bar 2A, PAT/bar

Crv 1Ab 5phiut |C6 su xuat hién cta
Ngo | Mold | AS038LS | YieldGard Plus | Lo protein Cry 1Ab, Cry

Cry 3Bb s

3.6. KET QUA POC TRINH TU MOT SO GEN PA PUGC BIEN NAP VAO GMOs

Hién nay, hdu hét cdc thuc vdt chuyén gen déu cé chita trinh tu khdi dong

CaMV 35S (small subunits of cauliflower mosuic virus) cua virus khdam sup lo
va doan két thic T-NOS (Nopalin synthase) cua Ti-plasmid tix vi khudn
Agrobacterium, va trinh tw mda hod cia chinh gen duoc chuyén. Poan CaMV
35S va T-NOS la nhitng trinh tu quan trong doi véi su biéu hién cia cdc gen
ngoai lai trong thuc vdt.
Cdc cdy trong bién doi gen hién nay chii yéu mang gen khdang sau, ma thuong la
gen Bt — la tinh thé doc t6 cua vi khudn Bacillus thuringensis. Tinh thé doc to
nay cé nhiéu nhém khdc nhau nhu Cry 1, Cry 11, Cry II1...Tuy nhién khi ting dung
cdc nhém doc to nay dé tao khd ndng khdng sdu cho cdy trong thi mdi chi cé cdc
vecto mang trinh tu md héa cho tién doc t6 Cry IA(a), Cry IA(b), Cry 1A(c). Va
vecto cé viang gen cdu triic Cry IA(b) da duoc chuyén vao rdt nhiéu loai cdy
trong, ddc biét la cdc giong ngo.

Trong nghién ciiu nay, chiing toi da tién hanh doc trinh tu cia 3 doan gen
dé la gen Bt, doan CaMV 35S, T-NOS. San phdm PCR cua cdc gen nay duoc
tinh sach nho xit Iy riéng ré véi ammonium acetate 4M va con 100% dé loai bo
moi va cdc nucleotit du thita sau phdn ting. Sau dé két tiia thu san pham PCR va
hoa tan véi TE dé dung lam khuon dé gidi trinh tu. Xdc dinh trinh tw ADN duoc
tién hanh theo Protocol su dung b kit xdc dinh trinh tw Bigdye cua Applied
Biosystems (8 ul Big dye (dd pha loang tir stock voi ty 1¢é 1:3); 4ul Buffer 2,5X; 5
ul moi (0,8 pmol/ul; san phdm PCR: 2 ul (T-NOS), 3 ul (CaMV 35S), 2,5 ul (Bt);
H,O deion khit trung vita dii voi thé thich phdn iing la 20 ul). Chay véi chu trinh

201




nhiét: 95 °C trong 1 phit; 25 chu ky: 95 °C trong 30 gidy; 50 °C trong 20 gidy

va 60 °C trong 4 phut. Sau dé bién tinh véi Hi Di Formamide (10 ul) ¢ 90 °C

trong 3 phut va cho vao may sequecing.

Két qua da giai trinh tu dugc cac doan sau:

- Doan promoter CaMV 35S c6 nguoén goc tir virus kham sup lo. Trinh tw CaMV 358
dai 195 bp (hinh 45).

ggcactacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctgcecgac
agtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttccaac
cacgtcttcaaagcaagtggattgatgtgatatctccactgacgtaagggatgacgcacaat
cccactatc

Hinh 45: Trinh tu ddc trung cua CaMV 358
- Doan T-NOS (nopaline synthase terminator) c¢6 nguén goc tu vi khudn
Agrobacterium tumefaciens. Poan terminator nady da dugc chuyén vao ngo chuyén
gen va da dugc phan tach ra d€ giai trinh ty. Doan trinh tu nay dai 192 bp (hinh 46).
ctttcgggagcgattcatccttcccgaacgcagcatacaactccccgttgtactgcgce

tcttcaagtgtgcttcttecccecttecteccecccttaccacggcaagtecttgggaaata
actccgatgggcagaaaaaagaaggggtttagagaccctcctggcccaaccctacgge
aacaggattcaatcttaa

Hinh 46: Trinh tu ddc trung cua T-NOS

- Gen Bt ¢6 nguon goc tir Bacillus thuringiensis. Gen ndy da duoc chuyén vao dong
ng6 176 va dugc phan tdch d€ doc trinh tu kich thuée 420 bp.
cggccccgagttcaccttceccccctgtacggcaccatgggcaacgctgcacctc

agcagcgcatcgtgccacagctgggccagggagtgtaccgcaccctgagcagc
accctgtaccgtcgacctttcaacatcggcatcaacaaccagcagctgagcgt
gctggacggcaccgagttcgcctacggcaccagcagcaacctccccagcgcecg
tgtaccgcaagagcggcaccgtggacagcctggacgagatcccccctcagaac
aacaacgtgccacctcgacagggcttcatccaccgtctgagccacgtgagcat
gttccgcagtggcttcagcaacagcagcgtgagcatcatccgtgcacctatgt
tcagctggattcaccgcagtgccgagttcaacaacatcatccccagcagd
Hinh 47: Trinh tu ddc trung cua gen Bt-CrylA(b)
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3.7. KET QUA XAY DUNG VA THIET KE PHAN MEM CHUYEN BIET PE
QUAN LY GMOs
3.7.1. Phan mém quan ly GMOs

Heé thong co s& dit liéu GMOs va phadn mém quan ly da dua lén mang internet
bao gém hai thanh phan chinh:
— Heé thong co so dit lieu vé GMOs nhim tich trit dit liéu cdc cay trong bién doi gen
(GMCs), dac biét cung cap cac thong tin cau tric gen cuia GMCs va cac dit liéu lién
quan k€ ca tai liéu tham khdo nhu cdc bai bdo, sich dién tlr, v.v. Co s& dit lieu vé
GMOs tich hop trong Website ciing v6i phan mém co s& cia CSDL (Microsoft SQL
Server 2000 Enterprise Edition). Microsoft SQL Server 2000 cho phép kiém soat va
quan 1y s6 luong may tinh trong Vién Di truyén Nong nghiép c6 thé truy cap, cap nhap
va chinh sira dit liéu GMOs.
— Phan mém quan 1y nay bao gébm cdc module giao dién v6i nguoi quan tri nhu nhap
xuat, tim ki€m, bao tri, xir Iy thong ké va hién thi dit lieu. Phan mém quan ly CSDL
duoc cai dat & ca may chu va cic may tinh trong mang quan ly CSDL.
Heé thong Co s dit liéu vé GMOs da dugc thiét ké va xay dung trén co s& Microsoft
SQL Server 2000 va hé diéu hanh Windows Server 2000, con phan mém quén 1y trén
co s& Microsoft Visual Studio.NET 2003 trén nén hé diéu hanh Windows XP.
Phan mém quan 1y GMOs ¢6 3 cong cu, chiic nang chinh d6 1a: nhap dit liéu, tim ki€m
va danh muc.
Phan mém bao gém hé thong co s& dit liéu vé sinh vat bién doi gen trén thé gidi va
Viét Nam, vdi téng s6 gan 300 d6i tugng duoc thong ké.

H¢ thong TT GMOs

CcO SO DU
LIEU
GMOs

Tai li¢u Tham

Déi twong Dir li¢u Sinh hoc Dir liéu Gen Kkhio
i [
> > ' >
Thue vat — —
— Cic Dic tinh Mai Gen Bai bao Sach di¢n
Dong vat Dong (Chiu tir
/\ bénh, v.v.)

Vi sinh
vt

Vector Tai li¢u
khac

S )

Hinh 48: Cdu triic tong thé cua Co so dit liéu vé GMOs va cdc thanh phdn dit liéu
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Céc chidc nang chinh ctia phan mém:

¢ Chiic nang nhap dit liéu bao gém 4 truong: Thong tin chung, Pac di€ém cla dong,

Nhiing phé chuin va Phuong phép xac dinh GMOs (hinh 49, 50)

| Giwi o i s 1

Loa [750 r che it dar s |
|
Tien ki Tim dong/gidng(Line/strainy ©
Tén thiag dung Tén tibng An
Tin thorong mai Kt
S <

Didn td chung

Tinh trang :
[l

[ [#48 08 ik
1 048 chira wix thaorg e

ity I i o vilen o, vabm phti, v
bbb ndo

[ o] e
1 41 i i i nhame 1k T b v et
1 b v 3 g worg pnde | | [etdon
e gt chiireg wabem v & b

[O e @ ol eorm

sin g [ g shd chuh [ phi i deh a3
‘Tén phisong phip bign aap || 90w chon bls dand skch]
T ki = || |[Tinh wrang « G s W
O Tinh trang ph & Tinh trang chinh
i 5 Csebection Makes)  Then
L oy = Eloan khis dba | | Broan ke thisc
Tén Vector
Hinh dnk
[ | b v 18| Tan yiuth e bty |
o mmage duts

Gien khing sinh &3 dioe Heh hop vho treng genome

1B th thim

& roz-chuorgs- 2 102 4 choorg

Hinh 50: Giao dién chinh sita dit liéu vé ddc diém ciia dong

¢ Chtc nang tim ki€m bao gém :tim ki€m co ban va tim ki€ém nang cao (hinh 51). Ta

c6 thé tim kiém theo: lodi, tén dong thong dung, tinh trang, gen, noi phé chuin, Kiéu
phé chuén, noi dé nghi phé chuan.
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sl [T e s v s s 1

Tiben ebdiry théneg shray
Yirabs rgengy [ e cho b oty s |

Thm kb - Sany
Pk gy chuadiy L7
Yol it i 593 mn s s ot s §
i 18 ragh e et
Dk e = A Tk [ 3os dbu kign |[v@ Kukt ra fin
Tidmg i ] Trn & rorg ey (Marga Calls)
R [ ottt o Tor 59 g i, T =

Hinh 51 : Giao dién tim kiém dit liéu co ban

¢ Danh muc bao gébm 9 giao dién d6 1a: giao dién chinh stra dit liéu vé giéi, loai, tinh
trang, phuong phdp bién nap, noi phé chuin, ki€u phé chuin, phuong phdp xac dinh
GMO, phuong phép tiach chiét ADN, va giao dién chinh stra dit liéu vé cap moéi (hinh
52, 53).

= Nh=p dolicu cho danh moc loai

Gidd [Béng vt ™~

Tén tifng Vier [Sie sic |
Tén tifng Anh |Livestock |
TénLatinh | |

Ting ob bdn ghi : 51 lD Thém HE Ghi “n Huy “X Hoa ]
Tén LiEng vigt Té&n Liéng Anh TEn Latinh [
D& Goat 3

B Lan Fig =

|| Cirg Sheep

e Rabhit

B Chicken

| Chinn ik Cuail

| Khi Monkey

|| B©&u Adzuki Adzuki bean

= ngot Creeping Benkgrass

| Hurding duong Sunflower

| Liia mi wheat -

|l a0 150n L ekl L4

Hinh 52: Giao dién chinh sita dit liéu vé loai
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. Nhop do licu cho danh mec tinh treng E|

Tinh trang

Téng af bdn ghi : 73 [0 Thém |[E Ghi |[v» HEHug |[* 3ea |

Khang siu

Bign d8i thanh ph3n glukein
Thay d8i mau s3c hoa
Wirus gy khi wan o lia
EiSt duc durc
Khang khang sinh
Surbign tinh cha Phytase
Virus kham dua chudt
|| Lam chim su miém ,héo
Khang thudc trir cd Glyphosate
Wirus kham thudc 1a
Zhing chiu TriasulFuron v& Metsulfuron
Lam giam ham lrgng Micotine

5an pham ethylene thap

Hin rhat | irea L

Hinh 53: Giao dién chinh sita dit liéu vé tinh trang

3.7.2. Website cung cap thong tin vé GMOs
Website duoc dang ky chinh thitc v6i tén mién 1a http://www.gmo.gov.vn tai Trung tam
Internet Viét Nam (VNIC). Tinh dén ngay 16/8/2007 da c6 11.111 lugt nguoi truy cap

vao website.
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¢ Cau truc website:

[ Home |

[ cspL |

[ Towe

Tin quéc té

Cac phuong
phép bién nap
gen

Céc nghién
cuu ve GMOs
tai Viét Nam

rThénh tuu va
I. cong nghé ]

Céc phuong
phép xac dinh
GMOs
Chau A
Chau Au
rQuy ché ATSH
- = - = Chau My
Chau Phi
Cay trong
[ “pinhgia | Dong vat
L ATSH
e — Vi sinh vat
Mot s KQNC

[ Tai tigu tham 1
L _kh;’m

Téch chiét ADN

Mot s6 ebook
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A Vien Di Truyen Nong Nghiep > Home ( DNN 4.3.5 ) - Microsolt Infemet Explores _(Ex]

Fle Edt View Favodes Tooks Help \J;,-r
(3 Back - ) - (=] 2] | ) Semch o Favoites W Medin £ [ (0 L [ @ @ @

Address [Z] hitp://gmo govan/ | Go

07 Thang Nim 2007

Bang Ky Dang Hhap
Home

0 Tin quéac t& B
Viét Nam sé& "d&i xr™ thé& nao vdi sinh vat chuyén gen?

0 Tin trong nudc

Viét Nam dang wic tidn xay dung qui ché

— |

quén 1y an toan cac sinh vat dd bién déi
Thanh tiFu va Cong ng

W0 Cac nghién alu v GMOs tai Viét Nam

gen vi céc sin phdm cda ching
(SVBDG&SPCC) dé tao co sé phap Iy

m0 Céc phuong phép bién nap gen sau khi tham gia Nghi dinh thr an toan

®0 Cac phuong phép xac dinh GMOs sinh hoe (nghi dinh thir Cartagena), co
e hitu lec tir ngay 11.9.2003. Nhitng vin 42 nado s& dwoc dit ra déi vidc quén Iy

SVBBG&SPCC? =

=1 #a Trmied stos |

Hinh 54: Trang chu

7 CSDL GMOs - Microsoft Intemet Explorer _1=1 x|

Fle Edt View Favoites Toos Help | &
QBack - ) - <] 2] | Seach SFavories W Medn & |- LB @@ @
Adcress [ig] nitp./gme. gov.m Defaull.aspxabid=73 = Go

07 Thang N&m 2007

Péng Ky Dang Nhap
CSDL GMOs
|_CSDLGMOs g
= Tim kiém
Nh3p t&n déng can tra cifu (Tén théng dung, t&n tigng anh, t&n thuong mai, ki higu)
[Mong10
 Tinh trang € Noi phé chudn
[-chon- =1 [-chon- = o=
»a
GMOs [1-1] trong tdng s6 1 théa man dieu kién tim kiém
STT Tén thdéng dung Tén tiéng anh Tén thuang mai Ky hiéu
1 Eventcorn Mon310 Event corn Mon8 10 Zea mays =l
= e

Hinh 55: Co so dit liéu GMOs

¢ Thong tin trong co so dir liéu bao gom:
- Tén loai
- Tén giong/chung
- Thong tin chung vé d6i tuong duoc chuyén gen
- Tinh trang méi dugc tao ra
- Hinh anh vector
- Thanh phan vector
- Thong tin vé tinh trang phé chuén clia cic qudc gia
- Tén phuong phdp dé xac dinh GMOs
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- Tén va trinh tu cap moi

Co s& dit liéu (CSDL) gém c6 132 d6i tugng d6 dugc chuyén gen trén thé gidi va Viét

Nam bao gom:

Thuc vat Dong vat Vi sinh vat
bau tuong De E.coli DHS5a
bau Adzuki Chuot E.coli IM109
Dua hau Bo E.coliCCl18
Dua chuot Lon E.coli BL21
Sup lo Clru E.coli MM294 va MC1061
Cai dau Tho E.coli HB10I hodc DH5o
Lia Ga E.coli W 3110
Cam chuéng Ca chach E.coli K-12
Bong Ca chép E.coli MG1655
Lanh C4 hoi E.coli NBRP
Pu du Ca tram co E.coli DS2,DS2-2
Thuoc 14 canh Ca vang E.coli BAC6010
Rau diép xoan C4 chach cét 16n E.coli tuyp 55
Hoa cic C4 ch6 mién bac E.coliM15
Ngo C4 hoi dom den E.coli IKBI
Bi ngo C4 hoi bac E.coli O55B5
Khoai tay C4 hoi dai duong E.coli BJ5183
Ca cai dudng C4 hoi chdm hong Pseudomonas paueimobilis
Ot ngot Catre Pseudomonas ppY101LA
Thuoc 14 Ca trdp vang Pseudomonas peusodoalcaligens
Ca chua Céa nheo My Pseudomonas stutzeri
Lua mi C4 hong Pseudomonas cepacia G4 5223PRI1
Torenia C4 r6 phi Hornorum | Pseudomonas putida F1

Huéng duong

Ca r6 phi song Nin

Pseudomonas fluorescens F113pcb

Mia

C4 vén bién bac

Pseudomonas putida KT2442

Pseudomonas spB13 FRI

Pseudomonas putida pp0301

Pseudomonas paucimobilis IGP4

Adenovirus tuyp S nhém C

Virut lam suy giam bénh dau mua
dong Ankara

Salmonella enterica dong Dublin
va dong Typhimurium

Pichia pastoris dong GS115

Baccillus dong 168

Ralstonia solanacearum dong
GMI8172

Ralstonia solanacearum YN5

Gluconacetobacter diazotrophicus
dong BR11281

Comamonas testosteroni VP44

209




4 Quy ché An toan sinh hoc:

Chau A

Guidelines for generating pre-clinical and clinical data
for rDNA vaccines, diagnostics and other biologicals,
1999

Recombinant DNA safety guidelines, 1990

An Do The indian recombinant DNA safety guidelines and
regulations
Rules for the manufacture, use, import, export and
storage of hazardous micro organisms, genetically
engineered organisms or cells
Handbook on the Regulation of Gene Technology in
Australia | Australia
Gene Technology Act 2001
Campuchia | National Biosafety Framework
Law on Environmental Protection
Han Quéc National Biosafety Framework (NBF) of Republic of
Korea
National Biosafety Framework of the public of
Indonesia
Provisions on Biosafety of Genetically Engineered
Indonesia | Agricultural Biotechnology
Regulation Regarding Safety of Living Organisms and
Foods of Biotechnological Products Produced through
Genetic Engineering
Lao Laos National Biosafety Framework
Laos Environmental Protection Law
Malaixi Guideline for the Release of GMOs into the
alaixia .
Environment
Myanmar | National Biosafety Framework Myanmar
Guidelines for Application of Recombinant DNA
Organisms in Agriculture, Forestry, Fisheries, The
Nhat Ban | Food Industry and Other Related Industries- Ministry
of agriculture, forestry and fisheries government of
Japan
Philippine biosafety guidelines
Rules and regulations for the importation and release
into the environment of plants and plant products
derived from the use of modern biotechnology
Philippine | Guidelines for Planned Release of Genetically
Manipulated Organisms GMOs and Potentially
Harmful Exotic Species
Si Singapore Occupational Health and Safety Guidelines
ingapore

for Laboratories and Production facilities in the
Biomedical Sciences

Singapore Biological Agents and Toxins Act

Singapore Biosafety Guidelines for research on GMOs

Singapore Guidelines on the Care Use of Animals for
Scientific Purposes

1, Relegeen £ A

[ QSN Caidelinec SRS P2 A srier e
DTS aPUTCTJuiuc e s Ut ticv - INcivdse Ul Aghicunuivc
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Related GMOs

Singapore Interim technical guidelines for biosafety
WHO Laboratory Biosafety Manual

The Gazette of the Democratic Socialist Republic of

Srilanka Sri Lanka
Thailand Biosafety Guidelines in Genetic Engineering
and Biotechnology for Field Work and Planned
Release
Thai Lan | Thailand Biosafety Guidelines in Genetic Engineering
and Biotechnology for Laboratory Work
Thailand Draft Guidelines on Contained Uses of
GMOs
China Administrative Measures of Inspection and
Quarantine on Entry Exit GM Products Decree
China Implementation Regulations on Labeling of
Agricultural GMOs
China Implementation Regulations on Safety
Assessment of Agricultural GMOs
Trung Quoc | China Implementation Regulations on the Safety of
Import of Agricultural GMOs
ChinaRegulations on Safety of Agricultural GMOs
China  Safety =~ Administration  Implementation
Regulation on Agricultural GMOs
China Safety Administration Regulation on Genetic
Engineering
Viet Nam Regulation on field trials, risk management and issue
i of biosafety license of genetically modified crops
Bangladesh National Biosafety Eramework of the Government of
the People’s Republic of Bangladesh
Explanation and comments on the Cameroon biosafety
Cameroon law - .
Law to lay down safety regulations governing modern
biotechnology in Cameroon
Ghana biosafety bill
Draft of a bill entitled biosafety act, 2004
National biosafety framework for Ghana
Guidelines on Public Participation, Information
Sharing and Access to Justice with Respect to
Genetically Modified Organisms
Chdu Phi Ghana Guidelines for risk assessment of genetically modified
organisms in Ghana
Kenya An Act of Parliament to regulate biotechnology and
biosafety matters and for connected purposes
Nigeria Comments on Nigerian biosafety act 2006
Critical analysis of south africa’s labelling regulations
Nam Phi | for genetically modified food, feed and products
derived from gm-fed animals
U A manual on transboundary movement of GMQO’s into
ganda

Uganda
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A manual on the protection confidential business
information in Uganda

Coordinated  framework  for  regulation  of

biotechnology

My Guidance for industry: use of antibiotic resistance
marker genes in transgenic plants

Issues in the regulation of genetically engineered

plants an animals

Analysis of a national biosafety system regulatory

policies and procedure in Argentina

Chdu My

Ac hen tina

The Directive 2001/18/CE
The regulation 1829/2003/CE
The EU Directive 90/219/CE
The Directive 2002/81/EC
The EU Directive 90/220/EEC
The Regulation 1642/2003

Chdu Au

¢ Tai liéu tham khao
* Mot s6 két qud nghién citu cia dé tai
Nghién ctu 14p ban d6 gen chiu han & Ida LC93-1
Nghién cttu 1ap ban d6 gen khang bénh dao 6n & lia du chiém
Két qua nhan biét cay trong bién déi gen nho sir dung que thir nhanh Quickstix
Két qua nhan biét doan promoter CaMV 35S

Két qua nhan biét doan terminator NOS

S LR R =

K&t qua nhan bi€t doan mat trong s6 cac gen khang thudc trir co (PAT) cua cay
trong bién déi gen.

7. Két qua phat hién mot s6 doan dac trung trong gen CrylA(b)

8.  Kiém dinh mot s& cay trong bién déi gen

9.  Nhan biét cay trong bién déi gen nhd ky thuat lai ADN

10. Phat hién cay trong bién déi gen nho phan ting Multiplex PCR

11. Phat hién cay trong bién déi gen nho phan ting Real-time PCR
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% Tdch chiét ADN
- Phuong phap phenol/ chloform
- Phuong phap PVP
- Phuong phdp CTAB
- Phuong phép Silica
- Phuong phap guanidine - chloroform
< Mot s6 ebook vé sinh vdt bién doi gen va sinh hoc phdn tir
1. Transgenic mouse — Method and protocols
Edited by: Marten h.Hofker ; Jan van Deursen
Publisher: Human Press

2. E.coli gene expression protocols

Edited by: Peter E. Vaillancourt
Publisher: Human Press
3. Plant biotechnology and transgenic plants
Edited by: Kirsi — Maria Oksman — Caldentey — Wolfgang H. Barz
Publisher: Marcel Dekker, Inc
4. Principle of Biochemistry (Fourth edition)
Edited by: David L.Nelson; Micheal M.Cox
5. Molecular cell Biology
Edited by: Lodish; Berk; Matsudaira; Kaiser; Krieger; Scott; Zipursky; Darnell
6. Stem cell biology and gene therapy
Edited by: Peter.J.Quesenberry; Gary S.Stein; Bernard G.Forget; Sherman
/. Molecular and cell biology
Edited by: William D.Stansfield; Jaime S.Colomo; Raul J.Cano
Publisher: McGRAW- HILL

8. Biosafety and risk assessment in agricultural biotechnology
Institute of International Agriculture
Michigan State University, USA

9. Field testing genetically modified organisms: framework for decisions

Publisher: National academy press

10. Genetically modified and cloned animals. All in a good cause?

A report by Genewatch UK
Edited by: Jay Rutovitz and Sue Mayer
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11. Plant gene transfer and expression protocols
Edited by: H.Jones
Publisher: Humana Press
12. Transgenesis techniques- principles and protocols (second edition)
Edited by: Alan R.Clarke
Publisher:Humana Press
13. Transgenic plants-Methods and Protocols
Edited by: Leandro Pena
Publisher: Humana Press
14. Biosafety regulation: The Cartagena protocol
Edited by: Ezra Ricci
15. Transfer of DNA from genetically modified organisms _

Truy cap trang web http:/gmo.gov.vn dé biét thém thong tin chi tiét.

3.8. Cac giai phdp quan 1y mot so sinh vat bién d6i gen c6 trién vong va canh béo
nhiing rti ro tiém 4n

Ngay nay sinh vat bién d6i gen va cdc san phdm cong nghé sinh hoc c6 mat
rong rii trong cdc san phdm chiam séc stic khoé con ngudi nhu insulin, vacxin viém gan
B, thu6c chita bénh tim mach... hoac cho muc dich cong nghiép. Tuy nhién, mot s6
khiing hodng c¢6 lién quan dén thuc phdm trong nhitng nim gan day da Iam cho ngudi
tiéu diing quan tAm dic biét dén van dé an toan thuc pham. Néi lo s¢ vé do an toan clia
thuc phdm dang ngay mot 16n, dac biét 14 khi Anh va mot s6 nuéc Chau Au khic phat
hién ra hod chit rira phim dién ndo d6 dang x0p & trau bo va chét 6 nhiém Dioxin & cédc
san phdm gia cam tai Bi da 1am cho ngudi tiéu ding giam long tin d6i v6i nganh cong
nghé thuc phdm. DE cai thién tinh trang ndy thi cdc nha san xuat cAn phai xem xét mot
cach nghiém tdc vé tinh an toan ctia san phdm. Mtc do an toan cta thuc phdm chuyén
gen {t nhat ciling tuong duong véi thuc phdm khac boi vi qua trinh ddnh gia an toan do6i
v6i thuc pham chuyén gen k§ ludng hon nhiéu so véi cac thuc pham khédc. “Qua trinh
d4nh gid an toan thuc phdm dam bdo ring thuc phdm chuyén gen mang lai tit ca céc
loi ich nhu thuc phdm thong thudng va khong c6 thém mot tdc hai nao™(T6 chic luong
thuc thuc phdm Uc-New Zealand, 2000).

Vao thdng 9/2000, mot bai bdo cua My da thong bao ring ngo StarLink™ da
duoc tim thdy trong Taco Shells & cdc cira hang thuc pham MY. Loai san pham clia ngo
chuyén gen nay dugc thuong mai boi Aventis va duoc phé chuén bdi co quan bao vé
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moi trudng cia My (EPA) d€ 1am thic an gia sic nhung khong str dung 1am thuc pham
cho nguoi. Viéc phé chudn 1am thic 4n gia stic di duoc cong nhan va chic chén ring
loai ngd ndy chi duoc trong cho muc dich lam thic an gia sic. Viéc phé chuin dé s
dung lam thuc phdm khong dugc cong nhan bdi vi chua giai quyét duge nhitng lo lang
ring protein Cry9C c¢6 thé gay di tng.

Céac san pham chuyén gen da va dang phat trién mot cach nhanh chéng trén toan
ciu. Mic du ngay cang c6 nhiéu nha khoa hoc nhin nhan l¢i ich cia GMOs nhung xét
v€ miit an toan sinh hoc thi van con nhiéu y kién khdc nhau vé céc san pham bién doi
gen. Nguoi ta thay ring cay trong chuyén gen c6 thé ¢ nhitng nguy co tiém 4n sau:

- Moéi nguy hiém do vo tinh dua nhiing chat gay di ¢ng hodc nhiing chat lam giam
dinh dudng vao thuc pham;

- Kha nang phat tdn nhitng gen bién nap trong cay trong sang cdy trong hoang dai;

- Sau bénh ¢ nguy co ting cudng tinh khing vé6i cdc chit doc tiét ra tir cay chuyén
gen;

- Nguy co nhiing chit doc nay tac dong téi sinh vat khong phai sinh vat can diét.

Dé giam thi€u t6i mic thdp nhit nhitng nguy co tiém 4n cua sinh vat bién déi
gen tai Viét Nam, ching toi dua ra hai giai phap sau:

3.8.1. Panh gia nguy co tiém 4n cua cay chuyén gen dua vao cau tric phan tir

* Danh gid khd ndng gdy di itng cua protein Bt

Viéc dénh gid an toan thuc phdm c6 ngudn goc tir cay trong, dong vat chuyén
gen va dong vat nhan dong déu dugc quan 1y nhu nhau va danh gid dua vao phuong
phdp so sanh. Phuong phdp so sénh da duoc phat trién nhu 1a mot cong cu dé nhan biét
o rang nhitng diém giong nhau va khac nhau giita thuc phdm méi (thuc phidm c6
nguén goc tir GMOs) va thuc pham truyén thong (la thuc phdm cé ngudn goc an toan).
Van dé an toan thuc phdm duoc quan tam nhat chinh 14 liéu céc san phdm thuc pham
c6 ngudn goc tir GMOs cé dac tinh gay di tng hay khong? Vi vay trude khi cic san
phdm GMOs trg thanh san pham thuc phdm thi chiing can dugc dénh gid vé kha nang
gay di tng.

-> Giai phdp d4nh gia kha niang gay di tng clia sdn phdm chuyén gen cé chia protein
Bt:

- Thlr nghiém lién két huyét thanh

- Thi nghiém lam sang

- Thlr nghiém trén dong vat

- So sanh trinh tu protein gitra cac protein la va cac protein gay di ing da biét
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Vi du trudong hop protein Cry9C:
Gen Cry9C da duoc chuyén vao plasmid pGI9CK, pRVA9909 va sau dé dugc

bién nap vao trong ngo StarLink (dong ngd6 CBH-351). Protein nay dugc tao ra 1 cach
tu nhién tir vi khudn Bacillus thuringiensis sp. tolworthi, 1a bién thé ctia nhém doc to
Bt, ké ca CrylA da duoc sit dung dé thuong mai. Cdc doc t6 Bt hoat dong nho lién két
vGi cdc thu quan dac hiéu trén cac t€ bao ruot giita cuia con trung, gay ra su tiéu huy va
cudi cung lam thai rita bO may tiéu hoa clia con trung. Protein Bt 1a vat chu dac hiéu va
khong lién két véi cac t€ bao cua dong vat c6 xuong song.

Theo Trung tam kiém soat bénh (CDC), protein Cry9C ¢6 chung 1 vai dic tinh
phan tir v6i cac protein ma da duoc biét 1a cdc chat gay di ung & thuc pham, vi thé co
quan bao vé moi truong My (EPA) khong cdp gidy phép cho ngd StarLink dung lam
san pham thuc phdm ctia con ngudi.

- Phan tich céu tric phan tir ctia protein Cry9C: bang cdc phuong phap nhu SDS-
PAGE, Western blots, giai trinh tu N-terminal amino acid, cac thir nghiém glycozil hoa
(glycosylation tests),... da xac dinh duoc riang: Cry9C ¢6 625 amino acid va c6 kich
thuée 1878 bp.

Qua danh gia cho thdy: pham vi anh hudng tac dong dén kha nang gay di Gng

clia c4c san pham c6 chita protein Cry9C doi v6i con ngudi 1a thap, x4p xi 1% doi véi
ngudi trudng thanh va 5% doi véi tré em dué6i 7 tudi. Nguoi ta udc tinh ring khodng
7,5% dan s6 ¢6 biéu hién di tng hodc min cam v6i mot s6 thuc pham.
- Thit nghiém lién két huyét thanh: Cac mau huyét thanh da ma hoa dugc phan tich tir
28 nguoi ¢6 phan tng di ung véi ngd StarLink thi ciing nhay cam cao doi véi cac chat
di tng kh4c nhau. Céc nghién cttu clia ho ¢6 thé khong xac dinh duge mai lién hé giita
Cry9C va viéc san xuat luong IgE dic hiéu v6i Cry9C c6 thé xac dinh.

* Pdnh gid rui ro dén moi truong va hién tuong troi gen sang cdc loai khdc

Nhitng cuodc tranh ludn xung quanh dnh hudng cta ciy chuyén gen déi v6i moi
truong ngay cang phiic tap, cing thang va rit nhay cam. Vin dé nay ngay cang phiic
tap hon khi c6 cdc nghién cttu méi dugc cong bo. Vay cay chuyén gen c6 an toan véi
moi truong hay khong?

Viéc danh gid 4nh hudng cluia cay chuyén gen t6i moi trudng thudng rat kho
khan do phai xem xét nhi€u yéu td.

Nhitng hau qua gi c6 thé xay ra khi dua cidc gen méi vdo trong moi trudng 1a

mot cau hoi dau tién va quan trong nhat khi nghién cttu ting dung cac vi sinh vat bién
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déi gen (GMMs). Can phai xem xét dé tra 10i cau hoi ring: liéu cac gen da duoc
chuyén vao GMMs c6 gay hai gi cho con ngudi, cay trong, vat nudi hay dong thuc vat
hoang da hay khong? Trudc tién, dang lo ngai la bat ky GMMs nao dua vao moi truong
déu c6 thé dot bien thanh mam bénh cho dong vat hay thuc vat. Tuy nhién, rii ro nay
da dugc ching minh 12 khé ¢6 thé xdy ra trong thuc t€ vi kha niang gay bénh phu thudc
vao loai gen, thé nhan va phap luat tai nhitng noi dang xem xét ting dung GMMs.
Trong s0 tat ca cac loai gen sit dung trong cong nghé¢ GMMs, lo ngai 16n nhét 1a gen
khang khang sinh. Ly do cta su lo ngai nay la su xuat hién tinh khang khang sinh &
céc chling phan 1ap tir c4c bénh pham.

D6i v6i cay trong bién doi gen thi lo ngai chinh vé anh hudng clia cay chuyén

gen doi véi moi truong la kha nang tao ra loai ¢ méi thong qua lai chéo xa véi céac cay
ho hang hoang dai hodc don gian hon 1a tén tai lau trong tu nhién. Kha nang nay c6 thé
xdy ra, dugc danh gia truSc qud trinh chuyén gen va duoc ki€ém soat sau khi cay duoc
dua ra trong. Kha niang x4y ra lai chéo xa gifta gen duoc chuyén vao véi cdc cay co ho
hang, cling nhu kha nang tao ra nhiing loai c6 méi.
Su troi gen trong thuc vat xay ra khi cé hién tuong thu phan tir cay nay sang cay khac,
néu phan tir cay chuyén gen dugc di chuyén bdi gié hodc con tring thi déu lién quan
dén cic cay khong chuyén gen, cic gen chuyén c6 thé bi tich hop vao genome ciia thé
hé con chdu, do d6 1am thay déi tinh trang cta thé hé con chiu. Truéc day van dé troi
gen tlr cay chuyén gen da nhian manh vé su di chuyén ctia gen chuyén t6i cac m6i quan
hé véi cay trong hoang dai, trong khi d6 anh hudng cta tinh khang con tring lai bi bo
qua.

* Gidi phdp vé hién tuong troi gen & mot so cdy trong:

Hién tuong troi gen & ngd

Ngo6 1a loai cay thu phan chu yéu nho gid, khoang 97% giao phdi cung gidng
gifta c4c cdy v6i nhau va su thu phan xdy ra trong khoang 200m. Dé kiém tra gia thuyét
vé su troi gen tir ngd Bt sang cdc gidng ngd binh thudng dé tao ra doc tinh Bt trong ngo
khong chuyén gen, ngudi ta da ki€ém tra cdc mau hat clia ngo6 khong chuyén gen ma
duoc trong gan véi ngd chuyén gen. Két qua kiém tra cho thdy ring nong do doc tinh
Bt-CrylA(b) trong cac hat va ty 1& % cta hat c6 doc t6 CrylA(b) giam so vé6i ngd
chuyén gen. Nhitng két qua ndy cho thay hién tuong troi gen gidn ti€p thong qua thu
phan tir ng6 chuyén gen la nguyén nhan gy ra su tao thanh doc tinh Bt trong hat ctuia
nhitng cay khong chuyén gen.

- Két qua kiém tra cho thay:
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+ Hién tuong troi gen tir ngd Bt chuyén gen t6i ng6 Bt khong chuyén gen xay ra &
khoang cach 31m
+ Céc thir nghiém ELISA vé ngo6 khong chuyén gen cho thdy ring nong do doc tinh Bt
CrylA(b) vaty 1&¢ % CrylA(b) trong céc hat giam theo khoang cach trong so vé6i ngo Bt
chuyén gen. C6 nghia 1a noéng do CrylA(b) trong céc hat lai Bt 1a 260 + 19ng/g. Néng
do doc tinh Bt trong ng6 khong chuyén gen cao nhat trong khoang cach 2m so véi ngo
chuyén gen va gidm nhanh theo khoang cich. O khoang cich 31m thi néng do
CrylA(b) trong cdc hat ctia ngod khong chuyén gen 1a 4,4 £ 1,2 ng/g tuong duong vdi
1,7% so v6i ndng do trong hat clia nhitng cay trong sat v6i cay chuyén gen [41].

Nhu vdy gidi phdp dé qudn 1y hién tiuong tréi gen & ngé chuyén gen la trong ¢
khoang cdach 31m .

Hién tuong troi gen & lia

Lda 1a loai cay c6 ty 1é tu thu phan cao va rat it khi thu phan chéo giita cay bén

canh hoac trong ca canh dong (it hon 1%).
Hat phan Itia mat tic dung sau 5 phit sau khi roi ra né€u né khong dugc thu phan. Trong
mot vai trudng hop dic biét thi hat phin c6 thé ton tai doc lap duoc 15 phit ngoai moi
trudong. Su di chuyén theo phuong ngang ctia hat phan rat han ché. 10m 1a khoang cach
can thiét dé tao ra cay lai va c6 thé tranh dugc su nhiém bénh véi nhitng hat phan tix
céc canh dong gan ké [80].

Tuy nhién, su thu phan chéo ciling chi xay ra & mot vai pham vi, ty 1& thu phin

chéo phu thuoc vao yéu t6 khi hau va nhiing yéu t6 vé su da dang khac. Ty 1é giao phdi
cung giong thuong xay ra nhiéu hon & céc giong lda Indica va mot s6 loai lda dai hon
1a & giong lda Japonica [104]. Lord (1935) da tim ra rang véi diéu kién khi hau khac
nhau & hai quan cta Sri Lanka thi ty 1& giao phdi tu nhién thuong 1a tir 0.34% - 0.67%,
trong khi d6 theo Brown (1957) thi ty 1é thu phan chéo tu nhién & Malaysia 1a 0.41%.
Con theo Srinivasan va Subramanian(1961) thi ty 1& thu phan chéo tu nhién & An bo
chi 1a tir 0.04% - 0.03% va khoang cach t6i thiéu dén tranh hién tugng thu phan chéo la
tir 1.8 - 2.1m tlr cac tac nhan thu phén.
Céc thi nghiém cho thdy ring troi gen gian ti€p thong qua thu phan tix Ida chuyén gen
khang thudc trir cd t6i cay lda bén canh khong chuyén gen 1a 0,01 - 0,53% & khoang
cach tur 1 —5m [94].

Troi gen tir cay trong t6i cay hoang dai: gen chuyén duoc dua vao lda thi cling

&€ vao quan thé lda hoang dai, mac du ty I¢ thu phan chéo Ia rat thap [53]). Vi du troi
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gen tr khoanh dat thi nghiém nho cua lda chuyén gen khang thudc trir co t6i lda
hoang dai 12 tir 0-0,06% & Trung Qudc va Chau Au [43, 95]. Tuong tu nhu vay, Gealy
va Cs (2003) trudc d6 ciing ¢6 nhiing thi nghiém vé troi gen tir Ida duge gieo trong téi
lda hoang dai va chu y rang ty 1€ lai giita cAy trong va loai hoang dai ctia ching x4p xi
0,01-1%. Ho ciing chu y ring troi gen c6 thé xdy ra theo dinh huéng tir cay trong tdi
loai hoang dai hoac tir loai hoang dai tGi cay trong.

Tuy vay, ty 1é tu thu phin cua lda va hau hét cac loai hoang dai cta chiing 1a
cao, nén cay trong nay duoc danh gid 1a loai rui ro thip trong mai lién quan dén céc
cay trong chuyén gen khdc nhau [123]. Tuy nhién, néu gen chuyén di manh trong diéu
kién thuan loi thi né c6 thé nhanh chéng duoc chuyén vao cdc quan thé hoang dai clia
chiing, mac du ty 1¢ thu phan chéo la rat thap [49]. Bén canh d6 su troi gen trong céic
loai tu thu phan nhu Ida mi, dau tuong ciing rat it khi xay ra va hién tuong troi gen gitra
céc loai nay véi quan thé hoang dai 1a bang khong [114].

Nhu vay, khodng céch an toan dé quan 1y su troi gen clia lda 1a 5m .

Giai phdp dé quéan ly su troi gen tir cay trong chuyén gen (GMCs) la trong
ching & khoang cach an toan va sau khi trong ta sé danh gid kha nang troi gen cta
GMCs bang cdc phuong phap nhu ELISA, PCR, lai ADN,...

* Pdnh gid an toan hé nudc ngdm va hé sinh thdi ddat

Protein ton tai tuong doi bén trong dat va dugc phan loai nhu 1a dang bat dong vi
ching khong c6 kha ning di chuyén hoic thaim qua nudc ngdm. Céc protein khong bén
vitng trong diéu kién dat axit. Khi phoi du6i 4nh ndng mat troi ching bi phan huy
nhanh chéng dudi tic dong cua tia cuc tim.

Céc chuyén gia da ti€n hanh nhitng nghién cttu doc 1ap nham diéu tra cdc anh
hudng cua cay trong Bt doi v6i sinh vat dit va cdc loai con trung khac duge xem la c6
ich trong nong nghiép. Két qua cho thay, chiing khong gay ra anh hudng bat 1oi doi véi
cac sinh vat dat khong phai la dich tan cong cua chiing, thim chi ngay ca khi cac sinh
vat nay dugc xtr 1y Bt v6i liéu luong cao hon nhiéu so véi thuc t€ c6 thé xdy ra trong
diéu kién trong trot. Nghién ctu cua Co quan Bao vé Moi truong My (EPA) ciing cho
thdy khong c6 su thay déi nao trong quan thé vi sinh vat dat giita cic cdnh dong trong
cay chuyén gen Bt va cdnh déng trong cdc giong cay truyén thong [47], cling nhu
khong quan sit thay su khdc biét gifta cdc cdnh dong trong cay chuyén gen Bt va cay

khong chuyén gen Bt [48].
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Mot van dé nay sinh trong nghién ctu lién quan dén an toan cuta vi sinh vat
chuyén gen (GMM) trong moéi trudng la s6 phan clia cdc ADN ngoai bao trong moi
trudong bi anh hudng bdi cdc di€u kién sinh hoc va phi sinh hoc ctia moi trudng. Nhiéu
vi khuén san sinh cdc chat dé phan huy cdc ADN ngoai lai. Tuy nhién, ngudi ta vin
phét hién duoc su ton tai cia cic ADN c¢6 trong luong phan tir cao trong dat va nudc
khong bi phan huy.

Ngoai nhitng méi lo ngai vé cay trong chuyén gen, ngudi ta ciing ¢6 méi quan
tam dén vi sinh vat chuyén gen (GMMs). Ring liéu viec dua GMMs vao moi trudng tu
nhién c¢6 gay ra su mat can bang sinh thai do su twong tac 14n nhau giita cac loai trong
hé sinh thai hay khong? R4 rang 1a viéc giai phong khong mong mudn cic GMMs gay
bénh c6 thé gay ra céc tic dong c6 hai khong chi véi ky chli ma con gidn tiép véi cau
tric hé sinh thai.

Hai vi du dién hinh khong lién quan dén vi khuén 1a virus myxoma cta tho va
bénh nam cta cay du di Ha Lan. Khong chi mam bénh nay giét ky chi ma con dan
dén thay déi c4u tric quan xa sau khi tiéu diét dong vat dn c6 hay mot cau phin quan
trong clia viing rimg rung 14 sém & Chau Au. Néu lo ngai lién quan dén viéc dua céc
GMMs gay bénh vao moi truong thi rdo rang la can phai xem xét dén ca vai tro quan
trong cua ky chu trong hé sinh thai.

Mot van dé lién quan nita 12 viéc dua mot vi khuin gay bénh vao moi trudng cé
thé gay ra tdc dong thi cap trong quan xa vi sinh vat hay khong? Mac du giai phéng
GMMs trong pham vi hep khong gay ra tac dong c6 hai. Nghién cttu chi yéu huéng
vao giai quyét cac van deé liéu co tac dong nao do canh tranh khdc liét gitta GMMs va
vi sinh vat ban dia hay tuong tdc giita vi khudn va thuc khuén thé? D6 chinh 12 nhiing
vén dé c6 thé nay sinh khi dua GMMs vao moi trudng.

Tir d6 ta c6 thé dua ra gidi phap dé quan Iy GMOs khi ddnh gid an toan doi véi hé nudc

ngam va hé sinh thai dat:

- Can phai st dung cong nghé hién dai dé hi€u sau hon bién dong quan thé vi sinh vat
trong moi trudng tu nhién. Chang han nhu, mot cau hoi dugc dat ra véi cic sinh vat
bac cao la liéu chic nang hé sinh thdi bi phda huy khi da dang sinh hoc quan xa
giam hay khong? liéu mat di mot phan nho quan xa cé gay pha huy chic nang cia
n6 hay khong... Nghién cttu thuc nghiém véi cdc vi sinh vat s€ gidp chiing ta ddnh
gid dugc rui ro mat can bang sinh thai.

- Rui ro khi st dung GMMs phu thuoc vao dic diém cua vi sinh vat va vi tri ting

dung. Rii ro quan trong nhat véi GMMs 1a chuyén cédc gen tdi t6 hop sang céc sinh
220



vat khac va pha huy can bang sinh thdi. Trong ca hai trudng hop ndy rui ro c6 thé
xdy ra & muc thap nhat néu st dung cic GMMs mang cdc doan gen chuyén bén
vitng va khong c6 cdc vat lidu tdi t6 hop khong can thiét ¢6 thé mang uu thé chon
loc hon céc sinh vat khac da c6 mat trong moi truong.

- Hiéu vé hau qua clia viéc dua cic gen mdi vao vi khuin can xem xét dén di truyén
quan thé vi khudn va sinh thdi hoc quan thé ciing nhu cic co ché diéu hoa biéu hién
gen va hoat dong chiic nang clia cac protein ma gen dé ma hod cho. Ro rang nhan
t0 quan trong 1a ban chét va su bén viing cla cau tric gen can duoc dinh gid bang
cdc k¥ thuat phan tir va t€ bao trong phong thi nghiém. Ngoai ra mot van dé quan
trong can xem xét dén d6 1a xdc suat cdc gen chuyén c6 thé lan truyén trong moi
trudng thong qua cac co ché trao déi tu nhién vé6i cdc vi sinh vat khac. Quan trong
nhat 12 cin phét trién cong nghé cho phép tién dodn bién dong sinh thdi quin xa vi
sinh vat khi c6 mat cic GMMs.

* Pdnh gid an toan doi voi dong vdat va con trung

Cac thlr nghiém tié€n hanh trén chod, chuot lang, tho, ca, éch va chim cho thay
protein Br khong gay ra nhitng anh hudng c¢6 hai. Ciing cin nhan manh rang, doc to
hoan toan khong gay anh hudng dén cac loai con trung c6 ich hoac dong vat an thit nhu
ong mat va bo canh ciing. Nam 1996, mot bdo cdo vé anh hudng c6 hai ctia hat phan
tlr cay ngod Bt dén au trung cua loai buém Monarch. Bdo cdo nay da giy ra moi quan
tam va lo ngai vé nhing rii ro ma thuc vat Bt ¢ thé gay ra déi vé6i sinh vat khong can
diét. Tuy nhién, nhitng nghién ctru gan day cho thidy ngo Bt gay ra anh hudng khong
ddng ké doi voi quan thé buém Monarch trén cdnh dong. Cdc nghién ctu di dén két
luan ring, hau hét c4c giong lai thwong mai, protein Bt duoc biéu hién vé6i néng do rat
thap trong hat phin va nghién ctu trong phong thi nghiém ciing nhu trén cdnh déng
cho thdy moi mat do hat phan déu khong gay anh hudng c6 hai trén dong rudng.

* Ddnh gid nhitng rui ro cua gen khang khdng sinh trong cdc cdy trong chuyén gen

Gen khéang khang sinh 14 mot cong cu quan trong trong k¥ thuat di truyén néi
chung va trong cong nghé sinh hoc thuc vat néi riéng. N6 1a chia kho4 trong k¥ thuat di
truyén dé nhan biét va chon loc céc t&€ bao chita gen méi. Gen khang khang sinh c6 thé
duoc st dung nhu mot gen dich mang tinh trang hodc dic diém quan tam. Viéc xac
dinh cac t€ bao chuyén gen s rat khé va tham chi khong thé, vi chi ¢c6 mot phian nho t€
bao chita gen dugc chuyén (mot trong hang ngan t&€ bao). Qu4 trinh chon loc 1a rat cin
thiét trong k¥ thuat di truyén va day la 1y do tai sao cdc gen khdng khang sinh dugc su

dung rong rai trong nhiéu linh vuc cong nghé sinh hoc khéac nhau.
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Viéc danh gid an toan cay trong chuyén gen chita cdc marker khang khéng sinh
da dugc c4c chuyén gia xem xét cin than, cdc chuyén gia di danh gid tinh an toan cla
cay trong chuyén gen chia gen nptll khing kanamycin va neomycin, gen aad khing
streptomycin va spectinomycin va gen bla khang ampicilin. Cac chuyén gia da két luan
ring mic do rai ro cla cay trong chita nhitng gen nay doi véi quan thé vi sinh vat 1a
khong dang ké.

Cac gen khang khang sinh st dung trong cong nghé sinh hoc thuc vat duogc thu
nhan tir vi khuén tu nhién. Gen nptll dugc phan lap tir vi khuan E. coli transposon Tn5,
c6 264 aa va kich thudc 2010 bp. C4c san phadm ctia marker ndy da dugc phé chuin va
duoc st dung rong rii. Co ché chuyén céc gen tir céc t&€ bao thuc vat téi vi khuan chua
duoc biét rd. Viéc chuyén gen t6i cdc vi khudn dat c6 thé xdy ra trong 1y thuyét, trén
déng rudng noi cay trong chuyén gen da duoc trong. Tuy nhién, diéu nay van chua
dugc xac dinh. Cac gen khang khang sinh chi khang lai cac chat khang sinh dac hiéu.
Céac marker khang khang sinh khong c6 trong qua trinh san xudt cac chat khang sinh.
Vi vay chiing khong c6 mit trong thuc phdm tao ra tir cic cay chuyén gen.

Cac nha khoa hoc dong y rang nguyén nhan chinh cta viéc khang khang sinh 1a
do lam dung cac chat khang sinh & ngudi va thudc thi y. Cong chiing lo ling vé viéc sir
dung cay trong mang gen khang khang sinh, tuy nhién rui ro cua cédc chat khang sinh
duoc xem nhu la khong c6, tham chi khong c6 du ching ¢t dé néi rang cdc gen khang
khang sinh hoac nhitng marker khéc 1a c6 nhitng anh huong c6 hai.

Hon nita, cho dén nay khong c6 bang chitng thi nghiém nao cho thay su chuyén
gen ngang (HGT) cdc vat liéu di truyén tir thuc vat sang vi khudn c6 thé xay ra [101].
Trong vai nam gan day khiing hoang khéang sinh ngay cang nhiéu, lién quan dén van dé
vi khuén khang khéng sinh, tham chi doi khi khang v6i moi khdng sinh. Liéu nhan thic
y t€ cong dong thay déi hay c6 dit lieu méi vé su chuyén gen ngang tir thuc vat sang vi
khudn di lam bung né su tranh cai giita cdc nha khoa hoc va trong cong dong?

Thuc t€ cho riang cic gen khang khang sinh thuong dugc dinh vi trén cac yéu to
di truyén dong, duoc phat trién rong & céc quan thé vi khudn va viéc chuyén gen ngang
tlr cay chuyén gen sang vi khuan xudt hién véi tin suét cuc thdp va van chua phét hién
dugc dudi diéu kién thuc t€, dudng nhu khong phai 1a cadc gen khang khang sinh dong
vai trd nhu 12 cdc gen chi thi trong cdy trong chuyén gen s& déng gép mot cach déng ké
vao viéc lan toa tinh khdng khang sinh trong cac quén thé vi khuén.

Giai phdp d€ han ché van dé nay 1a sir dung it hodc khong ding gen khdng khéng sinh

lam gen chi thi trong k§ thuat di truyén.
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3.8.2. Panh gia nguy co tiém 4n cua cay chuyén gen dua vao dac diém hinh thai

Dic diém kiéu hinh cho phép xéc dinh su c¢6 mit hoidc khong ¢6 mit clia mot
tinh trang dac biét, nhu thir nghiém tinh khang thudc trir c6. Nhu vay nhitng thir
nghiém c6 thé dugc st dung dé kiém tra su c6 mat hodac khong c¢6 mit clia ciac dong
GMO khiang thudce trir cd dugc goi 1a cac phan tich sinh hoc vé tinh khang thudc trir co.
Chiing bao gém céc thir nghiém vé kha nang ndy mam trén moi trudng c6 bo sung
thudc trir co dic biét, qua d6 thay duoc su kh4c biét giita hat chuyén gen va hat khong
chuyén gen. Mitc do phét hién dua vao kha ning ndy mam ctia hat va cac phuong phap
lam cho hat ndy mam dé chéc chin ring tat ca cdc hat ndy mam c6 thé séng duoc.
Nhitng hat da dugc khang dinh trong qua trinh kiém tra phai dugc st dung dé gitip cho
cac thir nghiém ti€p theo duoc xac thuc hon.

Cic thlr nghiém sinh hoc vé thudc trir c6 phai chinh xéc, khong dit va c6 thé
dugc dung cho muc dich thir nghiém ban dau vé phong bénh cua céc cong ty hat giong.
Cic cong ty dang str dung cdc phan tich sinh hoc vé thudc trir cd dé kiém tra cdc mat
hang dic biét. Hién nay, céc phan tich sinh hoc vé thudc trix ¢6 c6 thé duoc dp dung doi
v6i dau tuong Roundup Ready, ngo Liberty Link, bong va cai dau. Trong tuong lai, cac
phan tich sinh hoc duoc dung dé kiém tra kha niang khang sau va nhiéu giong GMO

khac nira.

3.8.3. Vi du vé viéc danh gia méi nguy co tiém an khi ung dung chung E. coli
chuyén gen

Da s6 sinh vat chuyén gen (GMMs) duoc tao ra 1a do két qua ciia cdc nghién
ctu nhan dong phan tir. Diéu nay c6 thé dugc dinh nghia giong nhu 1a qua trinh bién
nap cua cac vi sinh vat nhan (thuong st dung chung E. coli) v6i cac cdu tric episom
(ching han nhu plasmid) mang c4c trinh tu mong mudén. Cic sinh vat bién déi gen nay
sau d6 dugc nuoi cdy dé tdch chiét va tinh sach céc cau tric plasmid dé sir dung trong
chuyén gen thuc vat hodc cic ting dung khéc.

Céc thii tuc ddnh gid rhi ro d6i véi E. coli bién déi gen ciing giong nhu céc budc
danh gia cuia GMMs khac. Cac nguyén 1y co ban trong viéc xac dinh méi de doa va
nhitng tdc dong c6 hai dén sic khoé con ngudi va moi trudng 1a nhitng yéu cau bat
buodc phai ¢6 trong déanh gia GMMs. Tuy nhién ké tir khi cdc nghién ctu cloning st
dung cdc chiing E. coli 1am thé cho thi da s6 cac GMMs nay c6 rui ro thap hon. Vi vay,

céc vi sinh vat bién doi gen ndy s& dugc yéu cidu ddnh gid & muc thap nhat va céc vi
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sinh vat nay nén duoc dinh gia theo céch tuong xiing v6i nhitng moi nguy hi€m trén
thuc t€ ma né gay hai. Nguoi sir dung nén thong qua cac cach ti€p can thuc t€ va tranh
nhiing danh gia qua phuc tap va nhiing tiéu chi danh gia khong c6 co so.

¢ Ddnh gid rui ro cua chung E. coli doi voi siic khoé con nguoi:

- Nhitng moi de doa lién quan dén chiing vi khudn nhan:

Nhiéu vi sinh vat ¢6 ngudén goc tir chung E. coli K-12 va E. coli B da duoc
chiing minh 13 khong mang mam bénh va c6 nhitng thuong ton di truyén 6n dinh trong
nhiém sic thé cua vi khuan. Nhitng thuong t6n nay thudng c6 trong vi sinh vat di
dudng va phu thudc thanh phan dinh dudng ma dugc bé sung vao moi trudng nuodi cay.
Hon nita, cdc chiing nay khong thé ton tai trong dong vat c6 vi, do nhitng dong vat nay
c6 nhitng gidi han sinh hoc hoic ¢6 tinh nhay véi cdc yéu to phéd bién.

Chung E. coli da dugc phan loai vao nhom rui ro 2 va 3 nén ching dugc quan ly theo
mutc do 2 va 3. Ching E. coli K-12 va B c6 lich stt an toan tir 1au va ¢ thé duoc quan
1y an toan theo chinh sidch & mitc do 1. Chung E. coli K-12 ¢6 thé séng sét dugc vai
ngay trong rudt ngudi va ton tai lau trong moi truong.

- Nhitng moi nguy hiém lién quan dén gen chuyén:

Chung vi khu4n nhan thudng dugc 1am yéu di va khong mang mam bénh déi véi
con nguoi, da s6 cac moi de doa d6i véi stic khoé con nguoi s€ phat sinh do tu nhién
ctia vat liéu di truyén da chuyén vao. Vi vay, viéc danh gid rii ro nén duogc can nhic
dén nhitng 4nh hudng tiém tang clia cdc san phdm di biéu hién. Theo luat GMOs quy
dinh d6i véi cac danh gia rui ro va bat ky tac dong c6 hai nao lién quan dén vat liéu di
truyén ngoai sinh da chuyén vao vi sinh vat hoic hé thong vecto GM thi nén dugc dua
vao ban bdo cdo. Phai xem xét can nhac xem cdc trinh tu da chén ¢6 mang hoat tinh
sinh hoc ¢6 hai nhu doc 6, cac yéu to kich thich sinh truéng hay khong, xem xét cac
trinh tu lién quan dén su biéu hién ctia gen chén (chiang han nhu promoter va cdc viing
kiém so4t) va c4c san pham khac phai khong c6 cdc hoat tinh c6 hai sin c6 nhung lai
c6 cac tac dong bat loi khac (nhu cdc chat gay di ting va cdc protein sinh khang thé).

Diéu quan trong nita 12 phai xem xét dén cac hoat tinh sinh hoc tiém 4n cla san
phdm da ma hod bdi gen chén va bat ky anh hudng bat loi nao gay ra boi viéc giai
phéng hoidc biéu hién ctia sdn phdm d6, vi du nhu cdc gen c6 thé bién ddi tinh trang bat
thuong ctia t€ bao (nhu cac gen dot bién gay ung thu, cac yéu t6 kich thich sinh
trudng). Cac thanh t6 kiém soat su biéu hién ctia gen trong GMMs nén dugc hiéu mot

cach ro nét trudec khi GMMs dugce phéng thich.
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Dai vé6i cac nghién ctu cloning, hau hét cac trinh tu s€ dugc thuc hién trén cac
cau tric episom, chang han nhu plasmid. Trang thdi dua plasmid vao nén duoc can
nhic, va giong nhu quy dinh chung, cdc plasmid khong linh dong nén dugc str dung bat
cit dau c6 thé. Nén chii § quan tAm dén c4c gen chén ma ma ho4 céc san pham tiém 4an
hoat tinh sinh hoc ¢6 hai, vi du nhu doc t6, cytikinin, cac yéu t6 sinh trudng, cac chat
gay di tng, cdc ho6cmon hodc cdc chat gay ung thu. Trong nhiéu trudng hop, san
pham s& khong duoc biéu hién, giong nhu khong cé cdc trinh tu promoter xuat hién
trong qua trinh sao chép truc ti€p. Vi vay, su biéu hién céc gen c6 hai tiém 4n sé& khong
¢6 trong E. coli néu ching chiu sy diéu khién clia cdc promoter clia sinh vat nhan
chuédn. Trudng hop san phdm gen ¢6 kha nang ting tinh doc hai ¢ noi ma khong c6 su
biéu hién nao duoc doan trudc, hodc noi ma san phdm di biéu hién dugc sinh ra & dang
khong hoat tinh thi d6 1a diéu khong may mén. Cdc san phdm gen cta sinh vat nhan
chuén thuong khong hoat dong boi hé thong thé nhan thuoc sinh vat nhan chudn thiéu
cdc con dudng thuong bién sau chuyén dich. Hon nita céc protein da biéu hién thuong
tich tu trong t&€ bao giong nhu céc thé hinh tron khong hoa tan, hodc khong thé tiét ra
duoc, va s& khong dua ra mic do rii ro twong tu néu da bi€u hién trong hé thong sinh
vat nhan chuin. Vi du trudng hop nhiéu cytokinin khong glycozyl hoa c6 ca hoat tinh
sinh hoc va hao tan dugc khi biéu hién trong E. coli. Trinh tu nén dugc nghién cttu mot
cach can than d€ dam bdo ring céc promoter cua sinh vat nhan chuin da dugc sinh ra
trong sudt ciac budc thuc hién cloning hoac do su thich ho trinh tu cta cic ving diéu
khién. Néu su biéu hién xay ra, sau d6 hoat tinh sinh hoc va kha ning sinh mién
dich/kha nang gay di Gng clia san pham phai dugc xem xét va can nhac.

- M6i nguy hiém xudt hién tir nhitng bién doi ciia cdc tinh trang von co:

Phuong phap ti€p can dugc dua ra khi cdc gen cla sinh vat nhan chuén c6 hai
duoc nhan dong va c¢é thé dugc biéu hién trong E. coli, dic biét néu né ma hoa yéu to
di truyén c6 kha niang gay bénh. Vi du nhu gen doc t6 clia vi khudn ma vén c6 céc trinh
tu diéu khién tu nhién ctia né cé thé dugc biéu hién, xir 1y va tiét ra trong E. coli va
diéu nay c6 thé 1am xudt hién cdc chat gay doc. C4c chat nay c6 thé tao ra rii ro nhiéu
hon d6i v6i stic khoé con ngudi hon 13 chiing nhan. Tuong tu, su biéu hién trong E. coli
clia cac yéu t6 di truyén xam nhap cia vi khuan (vi du nhu céc gen Yersinia inv) c6 thé
la két qua cta sy xam nhap va lién quan dén su gia tang kha nang sinh bénh so véi
chung nhan.

¢ Ddnh gid rui ro cua chung E. coli doi voi moi truong:
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- Khd ndng song sét va tinh én dinh:

Du ching E. coli da bién nap c6 kha nang song sét trong moi truong hay khong
thi day 12 mot moi quan tam 16n. Hau hét cac ching da duoc 1am yéu di déu séng di
dudng va s€ hiém thay ngoai trir trong moi truong dac hiéu. Tuy nhién, cac ching E.
coli da bi thuong tén thudng ton tai trong moi trudng duoc vai ngay.

- MOoi nguy hiém ciia cdc gen chuyén:

Tan s6 gen ngang chuyén thanh cong vao trong moi trudng thuong rat thap, dic
biét 1a noi ma cac cau tric khong linh dong duoc st dung. Tuy nhién, cic gen diéu
khién plasmid doi hdi phai xem xét chi tiét, viéc bién nap thu dong nén duoc can nhic
vé nhitng rui ro ¢6 kha niang xay ra. Han ché kha nang ma bat ky gen ndo ¢6 thé duoc
chuyén cin phai c6 diém cu tri trong tu nhién clia chinh gen d6. Ngudi ta ¢ thé thiy
ring trinh tu “c6 hai d6i v6i moi trudng” (vi du nhu marker khang thudc) ¢ thé xuat
hién trong tu nhién va vi vay su tdc dong ctia hiéu ting chuyén s& duoc lam giam bét.
Tuy nhién, hau qua cta viéc chuyén céc gen da chén nén duoc ddnh gid, dic biét néu
gen chén c6 1gi doi vGi cdc mam bénh xay ra trong tu nhién hoac c¢6 lgi doi véi cac sinh
vat khac.

Trong mot vai trudng hop cac GMMs ¢6 thé it gay ra rui ro d6i vé6i stic khoé con
ngudi nhung ¢6 kha niang gay ra méi nguy hiém d6i vé6i cac loai khdc. Vi vay can xem
xét c4c anh hudng bat 1oi tiém 4n clia cdc san phadm di ma hod d6i vé6i céc sinh vat nay.
- M6i nguy hiém xudt hién tir s bién doi cdc tinh trang von co:

Phai c6 méi can nhéc cin than khi nhan dong bat ky gen nao ma c6 thé 1am cho
E. coli bién déi di truyén dé dinh cu hodc cé anh hudng bat loi dén cac loai dong vat.
Phuong phép ti€p can nén cin than khi c4c gen dd nhan dong ma mi hod cdc san phim
c6 thé c6 hai doi véi dong vat c6 thé duoc biéu hién trong E. coli. Trong trudng hop
nay ngoai viéc dua ra c4c tiéu chuin ddnh gia con phai ngin chin su phéng thich ra
ngoai moi truong.

- Cdc thii tuc phdp ly va cdc tiéu chudn ddnh gid, qudn ly:

Hau hét caic GMMs nay roi vao loai hoat tinh thap nhat, chinh sach ngan chan &
muic do 1, bo sung cdc nguyén 1y hoat dong ctia vi sinh vat ¢6 gid tri thi s& bao vé duoc
d6i vé6i ca stic khoé con ngudi va moi truong.

3.9. Két qua ting dung tin sinh hoc d€ 1ap ban d6 chi thi phan tir cha gen lién quan dén
bénh dao 6n va gen chiu han & lda

3.9.1. Két qua nghién citu 1ap ban do gen khang dao on ¢ Lia Du chiém
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DPao 6n 1a mot loai bénh hai nghiém trong va thuong xuyén xay ra ¢ lda lam anh
huong 16n dén nghé trong lda trén thé gidi cling nhu & Viét Nam. Trong cong tac
phong trlr bénh, bién phédp st dung nguén gen dé tao ra giong méi khang bénh duoc
xem la c6 hiéu qua nhit, tuy nhién muon phat huy cao hiéu qua bién phap nay thi cac
gen khang bénh can phai dugc phan tich va xac 1ap ban do cta ching.

Viét Nam dugc coi la trung tam cua su da dang thuc vat trong d6 ¢6 cay lia, su
da dang nay ciing dong nghia véi su da dang v€ nguén gen qui. Trong s cdc giong lda
duoc thu thap va kiém dinh & Viét Nam, rat nhiéu giéng c¢6 kha nang khang bénh dao
on cao va chuing thuc su 1a ngudn gen qui trong tao giong lda khang bénh néu nhu céc
gen khang dugc phan tich va l1ap ban d6 phan tir. Lap ban d6 gen khang bénh dao 6n &
céc giong lda dia phuong Viét Nam chi mdéi & giai doan bat ddu va méi chi dimg lai &
mot vai nghién ctu ¢6 tinh chat tham do, trong khi d6 thuc t€ cua cong tac chon tao
giong khang bang chi thi phan tir lai dang doi hdi ¢6 ban d6 phan tir ciia cdc gen khang
bénh; dac biét 1a cac chi thi phan tir lién két v6i gen. Chinh vi vay, trong nghién ciu
ndy da ti€én hanh phan tich xdc lap ban do gen khang dao 6n qua phan tich quan thé F2
gifta t6 hop lai gém: giong lda Du chiém va giong lia CR203 phuc vu cho cong téc
chon tao giéng lia khang bénh dao 6n.

Dé tién hanh lap ban dé gen qui dinh mot dic tinh ndo doé trong cay trong,
chiing ta phai tao quan thé 1ap ban d6. Quan thé 1ap ban dé c6 thé 1a: F2, RIL (F6), BC
(backcross).v.v. Mdi loai quan thé c6 nhiing uu diém riéng ctia né nhu quéin thé F2 dé
tao 1ap, quan thé F6 1a ngudn cung cip gidu vat liéu cho nhan dang ADN. v.v. Trong
nghién ctu nay chdng t6i chon quan thé F2 nhim nhanh chéng xac dinh céc gen khang
trén nhiém sic thé trong hé gen clia lda.

Lua chon chi thi phan t trong 1ap ban d6 gen la viéc lam rat quan trong, boi
moi loai chi ¢6 nhitng thuan I¢i va han ché ctia né. Chi thi RFLP (Restriction Length
Polymorphism) la chi thi dong troi, c¢6 tinh 6n dinh va chinh xé4c cao tuy nhién lai rat
ton kém va khé thuc hién; st dung chi thi RADP (Random Amplifed Polymorphic
DNA) don gian, dé thuc hién, khong t6n kém nhung két qua khong 6n dinh va do
chinh xac khong cao.v.v. St dung chi thi SSR dé nghién cttu hé gen lda néi chung va
1ap ban d6 néi riéng 1a su lua chon hop 1y va t6t nhat; boi vi chi thi SSR dé thao tac, két
qua chinh xac va do6i véi lda da c6 hang nghin chi thi sin sang cho st dung. Chinh vi
vdy, trong nghién citu nay chiing to6i da sir dung chi thi SSR dé nhan dang ADN phuc

vu cho 1ap ban d6 gen & lda.
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Qui trinh clia nghién cttu ndy gém céc budc nhu sau: tao quan thé F2 tir t6 hop
lai giita giong lda b6 me 1a: CR203 (giong lda nhiém bénh dao on dién hinh) va giéng
Du chiém, bén canh d6 tién hanh lay nhiém ddnh gid tinh khdang, nhiém bénh cta
nhitng cay lda F2. St dung chi thi phan tir SSR dé nhan dang ADN giita hai giong lia
b6 me dé xdc dinh chi thi SSR cho da hinh. St dung chi thi cho da hinh gitta hai giéng
lta bd me dé nhan dang ADN & cdc cay lida F2. Dit liéu nhan dang ADN va phén ting
bénh clia c4c cay F2 dugc két hop dé phan tich lién két x4c dinh gen/QTL khéng bénh.
3.9.1.1. Ddnh gid phdn ting bénh

K&t qua danh gia phan tng bénh trén 14 lia da cho thdy, giong Du chiém c6 kha
nang khang cao, mic do phan tng bénh trung binh la 1,63 (bang 27). Trong khi d6
giong lda CR203, biéu hién 1a mot giong nhiém bénh, mic do phan dng bénh trung
binh 1a 7,45. D6i v6i nhiing cay lda F2 mic do khang tir 0,33 dén 8,67. Tan s6 khang
ctia F2 duoc chi ra & hinh 56. Khodng 2/3 s6 cay lda c6 gi4 tri danh gid nho hon diém
4, c4c cay lia c6 diém nhu vay dugc xem nhu 1a diém khang (R), 1/3 cay lda con lai c6
gid tri cao hon diém 4, nhiing cay lda ndy dugc xem 1a nhitng cay nhiém bénh (S). Ty
1¢ giita cay khang va nhiém bénh xdp xi 3:1, ty 1& nay phu hgp véi phan ly 1y thuyét
(hinh 56). Theo két qua phan tich nay it nhat c6 mot gen khang chinh trong giong lda

Du chiém.

Dy chigm

58 chy F2

B0 a7
a0
® Hinh 56: Phan itng bénh dao on cua
a0
n cdc giong lia Du chiém, CR203 va

10

cac cay F2 duoc danh gia theo thang
diém ctia IRRI

o
15 30 45 6 75 90

Mive d5 phin ting bénh
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Bang 26: Phan ting bénh cua mot s6 giong lda véi cac chung dao on cé doc tinh
cao

Giong lua Chung nam

~
*

2*

w
*
N
*

Chiém xiém

Chiém kh4u lo
Chiém Nghé An
Hom Nam Dinh

Bét den Thanh Héa
Sém Bac Giang
Cham sai Tay Bac
Tam duoi Hai Phong
T4m xoan

Tam nh& Vinh Phuc
Khau nd Tay Bic
Nép chac Hoa Binh
Nép mua trang Hoa Binh
Du Di Hung

Loc Thanh Héa

Du chiém

I VI V- I - R T - VI~ VR~ - - R VB~ VI~ -

Du cao cay
Chiém bac
Co39 S
CR203 S S S

th L L thh yrn Ry W L iy xRN OO S

“ T yr T L ;a ! W U t!h ™ Y t1r th ™ Y t!h th
! “z»a X IV X L1 ya I X L IR Ly IRy X

*]: P06-6, 2: CBN9219-25, 3: IK81-3, 4: V86010. R: khdng, S: nhiém, M: khdng trung binh,
-: khong dir liéu.

Bang 27: Panh gia phan wng bénh ctia cac giéng Ida Du chiém, CR203 va cac cay
Ita F2 véi nam bénh dao 6n

Cay laa Phan Cay lua Phan Cay lua Phan Cay lta Phan
bd, me ung bd, me ung bd, me ung bd, me ung
va F2 bénh va F2 bénh va F2 bénh va F2 bénh
1 1.00 39 0.33 77 1.00 115 8.00

2 2.00 40 0.33 78 2.33 116 6.00

3 0.67 41 1.67 79 0.33 117 7.00

4 2.00 42 2.67 80 0.67 118 5.00
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5 2.67 43 2.00 81 1.67 119 4.67
6 1.00 44 2.33 82 1.33 120 4.33
7 0.33 45 2.00 83 1.00 121 8.00
8 2.00 46 3.00 84 1.67 122 8.67
9 2.33 47 2.33 85 1.33 123 7.00
10 1.33 48 1.00 86 1.67 124 7.00
11 1.00 49 2.00 87 2.33 125 4.00
12 1.33 50 1.33 88 2.33 126 8.00
13 1.00 51 0.33 89 1.00 127 6.33
14 0.67 52 1.00 90 2.00 128 8.67
15 1.00 53 2.00 91 2.00 129 433
16 0.33 54 0.33 92 2.00 130 7.00
17 2.33 55 1.67 93 1.00 131 6.00
18 2.00 56 2.67 94 3.00 132 6.33
19 1.00 57 2.33 95 2.00 133 3.67
20 3.00 58 2.67 96 1.00 134 7.33
21 2.00 59 2.67 97 2.00 135 8.67
22 1.00 60 3.00 98 0.67 136 7.00
23 0.33 61 2.00 99 2.00 137 7.33
24 0.33 62 1.00 100 3.00 138 7.00
25 1.67 63 1.00 101 1.00 139 5.67
26 2.67 64 1.67 102 0.33 140 3.67
27 2.00 65 1.33 103 2.00 141 8.33
28 1.00 66 2.33 104 1.67 142 6.00
29 2.33 67 0.33 105 1.33 143 7.33
30 1.33 68 0.33 106 1.00 144 4.33
31 1.67 69 2.00 107 1.00 145 433
32 1.67 70 1.33 108 1.00 146 7.00
33 2.00 71 2.00 109 2.00 147 8.33
34 2.67 72 2.33 110 1.00 148 3.67
35 2.33 73 1.33 111 2.33 149 7.67
36 2.33 74 2.33 112 2.00 150 5.67
37 0.67 75 1.67 113 7.33 DEI 1.63
chiém
38 1.00 76 1.67 114 6.33 CR203 7.45

3.9.1.2. Xdy dung bdn do lién két

195 chi thi phan tir SSR phan bd trén 12 nhiém sic thé clia Ida da dugc stt dung
dé phan tich da hinh giita 2 giong lda Du chiém va CR203 (hinh 57). 116 chi thi da cho
da hinh gitra 2 giong lda n6i trén (bang 28), chiém ty 1&¢ khoang 60%.
116 chi thi phan tir cho da hinh gitta hai giong lia da dugc st dung dé€ nhan dang ADN
& F2 (hinh 58). Kiéu nhan dang ADN clia giong Du chiém duge ma la: A, cla giong
CR203 ma la: B, nhitng cay F2 c6 nhan dang giong nhan dang ADN cua giong Du
chiém duoc ma la A, giong nhan dang ADN cutia giong CR203 duoc ma la: B va nhiing
cay di hop tu (c6 nhan dang ADN gitta giong Du chiém va CR203) duoc ma la: H. Dt
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lieu ADN cuia cay bo, me va cay F2 dugc st dung dé xay dung ban do lién két chia céc

chi thi phan tu, st dung chuong trinh MAPMAKER/EXP.

Trén ban d6 lién két cdc chi thi phan tir SSR phan bo trén 12 nhiém séc thé véi

tong khoang cdch la 749,1cM, khoang céch trung binh giita cdc chi thi la 6,46cM,
khoang céch xa nhit giita hai chi thi 1a 23,5¢M va gin nhat 1a 0,7cM (hinh 59). Trat tu

sdp xép clia c4c chi thi phan tir SSR trén mdéi nhiém sic thé & nghién citu nay ciing

twong xiing vdi trat tu sap x€p cua cdc chi thi SSR trén ban d6 lién két ¢ lia da duoc

McCouch va cs. (2002) va Chuong trinh genome Ida cong bo.

Bang 28: Chi thi SSR cho da hinh giira gidng D chiém va CR203 dwoc sir dung
dé nhan dang ADN & cac cay F2 va xac dinh gen/QTL khang dao 6n

Nhiém | Pinhvi | Chi thi Nhiém | Pinh Chithi | Nhiém | Pinh
Chithi | sicthé | trén SSR sic thé vi SSR sic thé | vi trén
SSR (NST) | NST (NST trén (NST) | NST
NST

RMO06672 | 1 0.3 RMO06815 | 4 19.6 RMO05799 |9 0.8
RMO01320 |1 10.9 RMO05688 | 4 30.8 RMO05526 |9 30.2
RM05302 | 1 20.2 RMO06314 | 4 41.5 RMO06444 |9 36
RMO08146 | 1 25.5 RMO01359 | 4 56.1 RMO06854 |9 49.3
RMO01201 |1 36.9 RM03524 | 4 68.3 RMO1189 |9 58.3
RM00579 |1 43.4 RMO02439 | 4 70.1 RMO04405 |9 65.1
RMO08133 |1 50.5 RMO03529 |5 3 RMO06460 | 9 70.1
RMO03412 |1 62.5 RMO02010 |5 12 RMO05403 |9 75.4
RM08003 | 1 78.1 RMO05579 |5 20.85 | RM01099 |9 91.5
RM05497 |1 90.45 RMO06517 |5 25 RMO03744 |9 93.5
RMO03642 | 1 103.1 RMO05541 |5 36.4 RM06364 | 10 0
RMO07414 |1 114.1 RMO02676 |5 54.6 RMO06646 | 10 13.3
RM05931 |1 122.9 RMO08116 |6 1.6 RM04455 | 10 22.3
RM06387 | 1 134.7 RMO04332 |6 3.6 RMO01859 | 10 30.9
RMO08084 | 1 140.5 RMO03463 |6 9.8 RM03229 | 10 42.7
RMO01198 | 1 146.4 RMO05199 |6 10.4 RMO01873 | 10 48.8
RM02770 |2 0 RMO02615 |6 15.8 RMO06150 | 10 51.5
RMO06151 |2 8.6 RMO04173 |6 32.7 RMO05841 | 10 57.5
RMO05654 |2 15 RMO04128 |6 35.8 RM05352 | 10 71.1
RMO04355 |2 19 RM06194 |6 38.95 | RM06673 | 10 83.8
RMO05862 |2 30.2 RMO05850 |6 52.95 | RM06160 | 10 94.1
RM02468 |2 36.3 RMO03560 |6 59.05 | RMO01761 |11 0.3
RMO06911 |2 42.4 RMO05087 |6 65.8 RMO02459 | 11 9.2
RMO06662 | 2 50.3 RMO04584 |7 2.5 RMO1124 | 11 19.8
RM04180 |3 1.1 RMO05752 |7 11 RMO05704 | 11 28.6
RM03807 |3 16.8 RMO06963 | 7 24.8 RM03625 | 11 34.8
RM06038 | 3 24.7 RMO06338 |7 41.7 RM02020 | 11 57.3
RMO03441 |3 31 RMO03449 |7 50 RM03083 | 11 64.2
RMO05896 |3 40.3 RMO06427 |7 60.8 RMO05731 | 11 65.5
RM05955 |3 49.3 RMO02966 | 7 69.2 RMO02859 | 11 89
RM06929 |3 59.5 RMO03534 |7 80.5 RM06335 | 12 7.4
RMO06676 | 3 66.2 RMO1306 |7 93.3 RMO01880 | 12 9.4
RMO03513 |3 71.3 RMO06369 |8 0.5 RMO06288 | 12 13.3
RM02346 |3 87.1 RMO08005 | 8 12.8 RM07003 | 12 41.8
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RMO02593 |3 102.6 RMO04955 | 8 24.5 RMO02529 | 12 47.6
RMO03844 |3 120.4 RMO02420 | 8 24.9 RMO01246 | 12 65.3
RMO06817 |3 144.5 RMO06421 | 8 36.8 RMO07102 | 12 71.85
RMO02187 |3 156.3 RMO02584 | 8 45.8 RMO06605 | 12 75.8
RMO03892 |4 6.8 RMO06382 | 8 58.4

Cac nhiém séc thé: s6 1 ¢6 s6 luong chi thi 1a 16, v6i khoang cach 1a 134,4cM; s6 2 c6
sO lugng chi thi la 8, v6i khoang cach 1a 35,6cM; s6 3 c¢6 s6 lugng chi thi 1a 14, véi
khoang cach 1a 97,6¢cM; s6 4 ¢6 sO luogng chi thi 1a 7, véi khoang cach 1a 48,3cM; s6 5
¢6 s0 luong chi thi 1a 6, véi khoang cach 1a 39,9cM; s6 6 ¢6 sO lugng chi thi 1a 11, véi
khoang cach 1a 38,1cM; s6 7 ¢6 s0 lugng chi thi 1a 9, véi khoang cach 1a 64,1cM; s6 8
c6 s6 lugng chi thi la 7, v6i khoang cach 1a 37cM; s6 9 ¢6 s6 lugng chi thi 1a 10, véi
khoang cach la 57,7c¢M; s6 10 c6 s6 lugng chi thi 1a 11, véi khoang cach 1a 64,1cM; s6
11 ¢6 s6 luong chi thi 1a 9, v6i khoang cach 1a 73,5¢M va s6 12 ¢6 s6 luong chi thi 1a 8,
v6i khoang cédch 1a 58,8cM. Lién két va trat tu sdp xép cua céc chi thi phan tir SSR
duoc thé hién chi tiét trong ban d6 lién két (hinh 59).
3.9.1.3. Phan tich xdc dinh gen (QTL)

Dit liéu kiéu gen (nhan dang ADN) va phdn ting bénh (hinh 59) da duoc sir dung
dé phan tich xdc dinh vi tri gen sit dung chuong trinh MAPMAKER/QTL ver.1.1.

Bang 29: Cac QTL duoc phat hién lién quan dén tinh khang dao on la

QTL Chi thi SSR bién Nhiém AE? LOD Var. exp.
sac thé (%)"
gBLASTp-1-DT RMO0579-RM8133 1 -0.096 | 2,943 9,2
qBLASTp-3-DT RM5955-RM6929 3 -0.151 | 3,185 10
gBLASTp-9-DT RM5799-RM5526 9 -0.116 | 3,478 13,5
gBLASTp-10-DT | RM6150-RM5841 10 -0.007 | 3,135 9,5

“ Hiéu qua di truyén tang thém do su tuong tdc giita 2 allen ciia giong Du chiém va
CR203.

AE ¢6 gid tri dm c6 nghia la allen lam tdng khd ndang khdng bénh dén tir giong CR203.
®Déng gép ciia QTL lén khd ning khdng bénh.

gBLASTI-3-DT c6 nghia la QTL lién quan dén bénh dao 6n ld, ndm trén nhiém sdc thé
s6'3; q: la QTL, BLAST : la dao 6n, I: la ld, 3: la nhiém sdc thé so' 3 va DT la viét tat
cua cum tir “di truyén”’.

K&t qua phan tich da xac dinh duoc 4 QTL c6 chi s6 LOD (log-likelihood) 16n
hon 2; nhu vay da c6 4 vi tri chita gen qui dinh tinh khdng dao on trong quén thé F2 tao
lap gitra giong Du chiém va CR203. Cac thong so: gia tri LOD, phan tram tac dong, vi
tri nhiém séc thé va chi thi SSR bién (lién két gan) clia cdc vi tri mang gen QTL duoc
thé hién trong bang 26. C4c vi tri mang gen duoc dat tén: qBLAST-1-DT, gBLAST-3-
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DT, qBLAST-9-DT va qBLAST-10-DT. Ca 4 QTL phat hién dugc déu cé gia tri AE
am, thé hién giong CR203 da déng gép allen lam tang tinh khdng dao 6n, nhu vay mic
du Ia giong lda nhiém bénh nhung khi ¢6 su tuong tac allen véi giong khang Du chiém
n6 gop phan 1am tang tinh khang bénh trong quén thé. Trong s6 cac QTL da dugc phat
hién, qBLAST-9-DT c6 chi s6 LOD la 3,478 va c6 phan tram dong t6i ki€u hinh 1a
chiém 13,2%, chi s6 nay 16n hon cdc QTL khdc, di€u nay ching to né déng vai tro
chinh qui dinh tinh khang dao 6n va ciing phu hgp véi két qua phan tich phan tng bénh

cho thdy c6 it nhat mot gen khang chinh qui dinh tinh khang dao 6n & giong Du chiém.

8 QWi pll psd

by RM03844*
RMOS79%¢__

» RM03229*

RMS5799%* <=

Hinh 57: Nhdn dang ADN dé xdc dinh su da hinh giita hai giong liia Duw chiém va CR203
bang cdc cdp moi SSR khdc nhau. Cdc c¢ét 1,3,5,7,9, 11 la giong Du chiém; cdc cot 2,4, 6,
8,10 va 12 la giong CR203; * Chi thi cho da hinh giita hai giong liia Dy chiém va CR203
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9 10 11 12 13 14 15

Ly RM5799

Hinh 58: Nhdn dang ADN ciia nhitng cdy liia b6, me va cdc cdy F2 vai moi SSR cho da
hinh giita hai giong liia b6’ me. Cot 14 la giong liia Dy chiém, cét 15 la giong lia
CR203, cdc cét con lai tir 1 dén 13 la nhitng cdy lua F2

Qua tién hanh phan tich phan tng bénh dao 6n, phan tich kiéu gen cla cic
giong lda Du chiém, CR203 va thé€ hé F2 cua ching, két hgp vé6i phan tich lién két st
dung chuong trinh MAPMAKER/EXP ver 3.0 va MAPMAKER/QTL 1.1 da xay dung
duoc ban do lién két cac chi thi SSR va xac dinh dugc cic QTL qui dinh tinh khang
dao 6n cu thé nhu sau:

1. Pax4c dinh dugc 116 chi thi phan tir SSR phan b6 trén 12 nhiém sic thé lda cho
da hinh gitta giong Du chiém va CR203 va xay dung dugc ban do lién két cta
116 chi thi v6i tong chiéu dai 1a 749,1cM va khoang cdch trung binh gitta cdc
chi thi 1a 6,46¢cM.

2. Da xic dinh duoc 4 QTL khiang dao 6n va ban d6 cua ching gom cac QTL:
qBLASTp-1-DT; qBLASTp-3-DT; qBLASTp-9-DT; qBLASTp-10-DT. Chi thi
lién két gan & hai dau QTL tuong ting 1a RM0579-RM8133; RM5955-RM6929;
RMS5799-RM5526 va RM6150-RM5841.

3. QTL: gBLAST-9-DT c6 chi s6 LOD va phan tram déng gép t6i kiéu hinh cao
nhat trong s6 cac QTL dugc xac dinh, day 1a QTL chinh tic dong l1én tinh khang

dao 0n 0 lua.
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Hinh 59: Bdn dé lién két chi thi phdn tir SSR va cdc QTL khdng dao 6n duoc xdc dinh
qua phdn tich qudn thé F2 cia té hop lai giita giong liia Dy chiém va CR203
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3.9.2. Két qua nghién cttu 1ap ban d6 gen chiu han & lda LC 93-1

Chiu han 1a mot dac tinh nong hoc quy cua bat cit loai cay trong nao, nhd ¢
kha ning chiu han t6t ma cay tréng c6 thé chong chiu duoc vé6i diéu kién kho han kéo
dai cta thoi tiét. Dac tinh chiu han cta lda dang dugc cac nha chon tao giong tap trung
khai thidc nham tao ra céc giong lda c¢6 kha niang chiu han t6t trong cdc diéu kién kho
han ciing nhu viing d6i, ndi cao nhung muon khai thac tot dugc tinh trang nay thi can
phai phan tich lap ban d6 gen cta ching.

O nuéc ta c6 rat nhiéu giong lda c6 kha ning chiu han t6t nhu céc gidng: Té
meo, Loc Nghé An, Nép nuong, LC93-1, CHS, CH133, CH3.v.v. cic giong lda nay la
vat lieu qui dé khai thic nguon gen chiu han trong chon tao giong. Tuy vay, nhiing
nghién ctu phan tich phan tir & mic do ADN d6i v6i nguon gen chiu han cta lda con
rdt khiém ton va van chua c¢6 cong bd nao vé 1ap ban d6 gen/QTL ctia cac giong lda néi
trén. Trong s céc giong lda c6 ngudn gen chiu han thi giong LC93-1 dang duoc trién
khai rong trong san xuat, giong lda nay vira ¢6 kha nang chiu han t6t vira c6 nang suét
cao. Chinh vi vay dé khai thdc mot cach hiéu qua nhét kha nang chéng chiu cta giong
LC93-1, trong nghién ctiu nay chiing toi ti€n hanh 1ap ban d6 gen/QTL qui dinh tinh
chiu han ctia né. Ching t6i di tao quan thé F2 nhim nhanh chéng xdc dinh céc
gen/QTL chiu han trén ban d6 nhiém sic thé cua lda. Va chidng toi da st dung chi thi
SSR dé nhan dang ADN phuc vu cho lap ban d6 gen & lda.

Dé phan tich x4dc dinh cdc gen/QTL chiu han & lda, tuy theo méi diéu kién
nghién cttu khiac nhau ma nguoi ta s€ quan tam téi cac chi tiéu trong s6 21 chi tiéu lién
quan dén diéu kién bi kho han. Trong nghién ctiu nay, chdng toi quan tam téi hai chi
tieu d6 la: mic do kho cua 14 lda hay do cuon 14 lda (LDS, leaf-drying score) va thoi
gian (ngay) 14 lia cudn hoan toan (DLR, No. of days to leaf rolling) trong diéu kién bi
kho han.

Qui trinh clia nghién cttu ndy gém céc budc nhu sau: tao quan thé F2 tir t6 hop
lai gifta giong lda bo me l1a: Khang dan 18 (giong lda c6 kha nang chiu han kém) va
giong LCI93-1 (giong lda c6 kha nang chiu han t6t). Sau d6 thiét k&€ thi nghiém danh
gid kha nang chiu han cua cdc cay F2, bén canh d6 st dung chi thi phan tir SSR dé
nhan dang ADN giita hai giéng lia b6 me dé xéac dinh chi thi SSR cho da hinh va sir
dung chi thi cho da hinh giita hai giéng liia b6 me dé nhan dang ADN & cdc cay lda F2.
Dit liéu nhan dang ADN va danh gi4 chiu han cta cic cay F2 duoc két hop dé phan
tich lién két xac dinh gen/QTL chiu han.

3.9.2.1. Ddnh gid khd ndng chiu han
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Hinh 60: Thé hé F2 sau khi bi gdy khé han
A: sau 14 ngay gay kho han, B: sau 21 ngay gdy kho han

Két qua danh gia kha nang chiu han cua cédc giong lia da cho thay giong LC93-
1 biéu hién tinh chiu han kha t6t, chi s6 LDS sau 7 ngay tao kho han 1a 1,33 va chi s6
DLR Ia 18 ngay; trong khi d6 giong Khang dan 18 cho thiy chiu han kém véi chi s
LDS 1a 6,33 va DLR la 10 ngay (bang 30, 31). D4i v6i nhitng cay lda F2 ¢6 kha nang
chiu han & cac cap do khac nhau (hinh 60) va chi s6 LDS tir 0,33 dén 7 va chi s6 DLR
la 8,33 dén 21,67. Tan s6 cac cay F2 véi kha nang chiu han duge chi ra 6 hinh 61.
Sau khi tao han 7 ngay, s6 cay F2 c6 do cuon 14 nhu sau: 7 cay c¢6 miic do cudn 14 tir
0,33 dén 1; 18 cay 6 mic do tir 1 dén 2; 27 cay & muc do tir 2 dén 3; 35 cay & muc do
tir 3 dén 4; 30 cay 6 mic do tir 4 dén 5; 17 cay 6 mitc do cuon 1a tir 5 dén 6 va 14 cay &
muc do cuon 14 tir 6 dén 7 (hinh 61A). S6 cay F2 cudn 1a hoan toan sau khi tao han nhu
sau: 9 cay cuon 14 hoan toan sau 8,33 dén 10 ngay; 14 cay sau 10 dén 12 ngay; 7 cay
sau 12 dén 14 ngay; 38 cay sau 14 dén 16 ngay; 28 cay sau 16 dén 18 ngay; 19 cay sau
18 dén 20 ngay va 13 cay sau 20 dén 21,67 ngay (hinh 61B). Nhu vay v6i tin s6 cla
cac cay F2 & ca hai truong hop do cuon 1a (hinh 61A) va thoi gian 14 cudn hoan toan

(hinh 61B) sau khi tao kho han, ca hai d6 thi trén déu c6 dang phan bé hinh chuong.
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Nhu vay két qua thi nghiém cho thay kha nang chiu han véi ca hai chi s6 do cudn 1a va

thoi gian cudn 14 hoan toan 1a cac tinh trang dinh luong do da gen qui dinh.

5o ciy F2

A

Sé ciy F2

40

35

30

25

20

B 15
10

]

0

g8 10 12 14 16 18 20 22
Thin gian (s ngiy) 14 cudn hodn toan

Hinh 61: Khd ndng chiu han vé chi sé’ do cuon ld ciia cdc cdy lia F2

A: do cudn cua ld sau 7 ngay tao kho han,
B: thoi gian (ngay) ld cuén hoan toan sau khi tao khé han

Bang 30: Két quéa danh gia tinh chiju han théng qua chi sé LDS sau 7 ngay tao

han d6i véi cdy lia b6 me (Khang dan 18, LC93-3) va F2

Ciy lia Chi so Céy lia Chi s6 Cay lia Chi s6 Ciy lia Chi s6
b6, me va LDS b6, me va LDS b6, me va LDS b6, me va LDS
F2 F2 F2 F2
1 2.33 39 5.00 77 2.33 115 433
2 3.67 40 3.67 78 3.67 116 1.67
3 1.33 41 6.33 79 5.67 117 7.00
4 3.67 42 3.00 80 433 118 433
5 5.67 43 433 81 433 119 3.00
6 2.33 44 3.00 82 3.67 120 2.33
7 1.33 45 2.33 83 3.67 121 2.33
8 0.33 46 3.00 84 1.00 122 433
9 433 47 3.67 85 1.00 123 3.67
10 2.33 48 433 86 3.00 124 2.33
11 1.33 49 6.33 87 3.67 125 2.33
12 433 50 1.67 88 5.67 126 3.67
13 5.67 51 0.33 89 2.00 127 3.00
14 2.00 52 3.67 90 3.00 128 5.67
15 233 53 433 91 433 129 1.67
16 433 54 2.33 92 1.33 130 3.00
17 2.33 55 3.67 93 5.00 131 433
18 3.67 56 3.00 94 3.00 132 5.67
19 3.00 57 6.33 95 0.67 133 3.67
20 0.67 58 6.33 96 1.00 134 2.00
21 433 59 1.67 97 5.67 136 6.33
22 433 60 2.33 98 6.33 135 5.67
23 5.67 61 4.67 99 433 136 6.33
24 3.67 62 5.67 100 6.33 137 1.00
25 2.33 63 3.67 101 433 138 2.33
26 1.67 64 3.67 102 433 139 2.33
27 3.67 65 433 103 0.33 140 2.33
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28 0.33 66 4.33 104 2.33 141 3.00
29 4.33 67 6.33 105 5.00 142 433
30 3.67 68 1.67 106 6.33 143 3.67
31 6.33 69 2.33 107 6.33 144 1.00
32 2.33 70 5.67 108 2.33 145 5.67
33 4.33 71 3.00 109 3.67 146 2.33
34 1.67 72 5.67 110 4.33 147 433
35 0.67 73 6.33 111 1.33 148 4.33
36 3.00 74 5.67 112 4.33 Khang

dan 6.33
37 4.33 75 4.33 113 6.33 LC93-1 1.33
38 1.33 76 2.33 114 2.33

Bang 31: Két qua danh gia tinh chiu han théong qua chi s6 DLR sau khi tao han
ddi voi cay lia bd me (Khang dan 18, LC93-3) va F2

Caylia | Chisé | Caylia | Chisé | Caylia | Chisé | Caylia | Chiso
b0, me va DLR b0, me va DLR b0, me va DLR b0, me va DLR
1 8.33 39 13.33 77 15.33 115 17.67
2 8.33 40 13.33 78 1533 116 17.67
3 8.67 41 13.33 79 1533 117 18.00
4 8.67 42 13.33 80 15.33 118 18.00
5 9.00 43 13.33 81 1533 119 18.33
6 9.33 + 1333 82 15.67 120 18.33
7 9.67 45 13.67 83 15.67 121 18.33
8 9.67 46 13.67 84 15.67 122 18.67
9 9.67 47 13.67 85 15.67 123 18.67
10 10.00 48 13.67 86 15.67 124 19.00
1 10.00 49 13.67 87 15.67 125 19.00
12 10.67 50 13.67 88 15.67 126 19.33
13 10.67 51 14.00 89 16.00 127 19.33
14 10.67 52 14.00 90 16.00 128 19.33
15 10.67 53 14.00 91 16.00 129 19.33
16 11.00 54 14.00 92 16.00 130 19.33
17 11.00 55 14.00 93 16.00 131 19.33
18 11.00 56 14.00 94 16.00 132 19.67
19 11.33 57 14.00 95 16.33 133 19.67
20 11.33 58 14.33 96 16.33 134 19.67
21 11.67 59 14.33 97 16.33 135 19.67
22 11.67 60 14.33 98 16.33 136 20.00
23 11.67 61 14.33 99 16.33 137 20.00
24 12.00 62 14.33 100 16.67 138 20.00
25 12.00 63 14.67 101 16.67 139 20.00
26 12.00 64 14.67 102 16.67 140 20.67
27 12.00 65 15.00 103 16.67 141 20.67
28 12.33 66 15.00 104 17.00 142 21.00
29 12.33 67 15.00 105 17.00 143 21.00
30 12.67 68 15.00 106 17.00 144 21.00
31 12.67 69 15.00 107 17.33 145 21.33
32 12.67 70 15.00 108 17.33 146 21.33
33 12.67 71 15.00 109 17.33 147 21.67
34 13.00 72 15.00 110 17.33 148 21.67
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35 13.00 73 15.33 111 17.67 LC93-1 18
36 13.00 74 15.33 112 17.67 Khang 10
37 13.00 75 15.33 113 17.67
38 13.00 76 15.33 114 17.67

3.9.2.2. Xdy dung bdn do lién két
183 chi thi phan tir SSR phan bo trén 12 nhiém sic thé cua lda da dugc sir dung
dé phan tich da hinh giita 2 giong Iia LC93-1 va Khang dan 18 (hinh 62). 97 chi thi da
cho da hinh giita 2 giong lda néi trén, chi€m ty 1¢ khoang 53% (bang 32).
Bang 32: Cac chi thi SSR cho da hinh ADN giira hai giéng lia Khang dan 18 va
LC93-1 dwoc sir dung dé 1ap ban do gen chiu han

Chithj | Phvitrén | <. ren Chithj | Dmhvitrén | Vi tri

TT SSR : nhiém sac thé : NST TT SSR : nhiém sac thé trén
(NST) (NST) NST

1 RM03252 1 0.3 50 RM03187 6 73.2
2 RMO05302 1 20.2 51 RMO03628 6 85.4
3 RM03174 1 26.8 52 RMO06782 6 99.2
4 RMO01201 1 36.9 53 RM06926 6 113.1
5 RM08148 1 434 54 RMO01150 6 121.7
6 RMO08133 1 50.5 55 RMO03876 6 124.4
7 RM08095 1 60.6 56 RMO05211 7 2.5
8 RM08003 1 78.1 57 RMO07012 7 11
9 RMO01313 1 89.4 58 RM03918 7 24.8
10 | RM03642 1 103.1 59 RMO03449 7 50
11 | RM03304 1 116 60 RMO06767 7 60.8
12 RMO06387 1 134.7 61 RMO02966 7 69.2
13 | RM02770 2 0 62 RMO01306 7 93.3
14 RMO06077 2 8.9 63 RM06369 8 0.5
15 | RM03703 2 17.9 64 RMO01789 8 12.8
16 | RM05862 2 30.2 65 RM04955 8 245
17 | RM06853 2 42.1 66 RM07013 8 36.8
18 RMO06844 2 58.4 67 RMO08042 8 45.8
19 | RM02634 2 80.5 68 RM06382 8 58.4
20 | RMO04180 3 1.1 69 RMO05799 9 0.8
21 | RMO02421 3 16.8 70 RMO05526 9 30.2
22 | RM03441 3 31 71 RMO01896 9 36
23 | RM05140 3 493 72 RMO05657 9 493
24 RM06929 3 59.5 73 RMO01189 9 58.3
25 | RM06676 3 66.2 74 RM04692 9 65.1
26 | RM05864 3 88.95 75 RMO06460 9 70.1
27 | RM02593 3 102.6 76 RM05403 9 75.4
28 | RMO06053 3 120.4 77 RMO02144 9 91.5
29 | RM06781 3 139.8 78 RMO03311 10 19
30 | RMO05412 4 6.8 79 RMO06124 10 30.9
31 | RMO05953 4 19.9 80 RM03229 10 427
32 | RM05688 4 30.8 81 RMO06150 10 51.5
33 | RM06314 4 41.5 82 RM02371 10 57.5
34 | RM07396 4 56.1 83 RMO05352 10 71.1
35 | RM05221 4 70.1 84 RM03123 10 86.45
36 | RM02439 4 70.1 85 RMO05768 10 94.1
37 | RM06057 4 85.4 86 RMO07557 11 9.2
38 | RMO1153 4 1132 87 RMO01124 11 19.8
39 | RM01248 5 3 88 RMO07484 11 28.6
40 | RM05796 5 12 89 RMO03137 11 32.7
41 | RM06517 5 25 90 RM02020 11 573
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42 RMO05541 5 36.4 91 RM04862 11 65.5
43 RMO06229 5 55.2 92 RMO05961 11 79.9
44 RM03969 5 73.9 93 RMO01830 12 9.4
45 RMO05642 5 91.2 94 RMO06288 12 13.3
46 RMO8116 6 1.6 95 RMO07119 12 41.8
47 RMO07561 6 15.8 96 RM02529 12 47.6
48 RMO05981 6 33.5 97 RMO05195 12 65.3
49 RMO02523 6 53.5

97 chi thi phan tir cho da hinh giita hai giéng lda da dugc sir dung dé nhan dang ADN &
F2 (hinh 63). Kiéu nhan dang ADN cta giong LC93-1 dugc ma la: A, cla giong
Khang dan 18 ma la: B, nhitng cdy F2 c6 nhan dang giong nhan dang ADN cua giong
LC93-1 dugc ma la A, giong nhan dang ADN cua giong Khang dan 18 dugc ma la: B
va nhimg cay di hop tlr (c6 nhan dang ADN giita cac giong LC93-1 va Khang dan 18)
duoc ma la: H. Dit liéu ADN cuia cay bo, me va cay F2 hai duoc sir dung dé xay dung
ban d6 lién két cuia cdc chi thi phan tl, st dung chuong trinh MAPMAKER/EXP ver
3.0.

Trén ban do lién két cac chi thi phan tir SSR phan b6 trén 12 nhiém sic thé véi
téng khoang cach 1a 993,2cM, khoang céch trung binh gita c4c chi thi 12 10,24cM,
khoang cach xa nhat giita hai chi thi 1a 29cM va gan nhat la 2,4cM (hinh 63). Trat tu
sép x€p cua cédc chi thi phan tir SSR trén méi nhiém sac thé ¢ nghién citu nay ciing
tuong xdng véi trat tu sap x€p cla cdc chi thi SSR trén ban do lién két & lda da duoc

McCouch va cs. (2002) va Chuong trinh genom lda cong bo.

1 2 3% 5 678 O W

Chi thi RM05657* w

Chi thi RM01896*
' — 4 Chi thi RM04692*

Hinh 62: Nhdn dang ADN dé xdc dinh su da hinh giita hai giong liia Du chiém va CR203
bdng cdc cdp moi SSR khdc nhau. Cdc c¢ot 1,3,5,7,9, 11 la giong Khang ddn 18; cdc cot 2,
4,6,8,10va 12 la giong LC93-1; *Chi thi cho da hinh gitta hai giong liia bo/me
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Hinh 63: Nhdn dang ADN ciia nhiing cdy liia b6’ me va F2 véi moi SSR cho da hinh
giita hai giong liia bé me. Cot 1 la giong lua CL93-1, cot 2 la giong lia Khang dan 18,
cdc cot con lai tir 1 dén 13 la nhitng cdy lia F2

Cac nhiém sic thé: s6 1 ¢6 so lugng chi thi 1a 12, v6i khoang céach 1a 100cM; s6
2 ¢6 s6 luong chi thi l1a 7, v6i khoang cach la 58,3¢M; s6 3 c¢6 s6 luong chi thi 1a 10,
v6i khoang cach 1a 127,4cM; s6 4 ¢6 s6 lugng chi thi 1a 9, v6i khoang cich la
109,4cM; s6 5 c6 s6 luong chi thi 1a 7, véi khoang céach 1a 90,3¢M; s6 6 ¢6 s6 lugng
chi thi 1a 10, v6i khoang cach la 111,1cM; s6 7 ¢6 s6 luong chi thi 1a 7, véi khoang
cach 1a 80,3cM; s6 8 ¢6 s6 lugng chi thi 1a 6, véi khoang céach 1a 68,4cM; s6 9 ¢ sO
lugng chi thi 1a 9, véi khoang cach l1a 67,7cM; s6 10 c6 s6 luong chi thi 1a 8, véi
khoang céach 1a 65,9cM; s6 11 c6 s6 lugng chi thi 1a 7, véi khoang cach 1a 76,5¢cM va
s6 12 ¢6 so lugng chi thi 12 5, v6i khoang cach 1a 37,9cM. Lién két va trat tu sdp xép
clia cdc chi thi phan tir SSR dugc thé hién chi tiét trong ban do lién két (hinh 64).
3.9.2.3. Phan tich xdac dinh QTL

Dit liéu kiéu gen (nhan dang ADN) va kha nang chiu han da dugc sir dung dé
phan tich xac dinh vi tri QTL st dung chuong trinh MAPMAKER/QTL ver.1.1. Két
qua phan tich da xac dinh dugc 12 QTL lién quan dén do cudn 14 va thoi gian 14 cuon
hoan toan (bang 33, 34 va hinh 64).
5 QTL ¢6 chi s6 LOD 16n hon 3 lién quan dén do cudn cua 1a (bang 32). Cac thong so:
gid tri LOD, phan tram tdc dong lén kiéu hinh, vi trf nhiém séac thé va chi thi SSR bién
(lien két gan) cta cdc QTL dugc thé hién trong bang 1. Cic QTL dugc dat tén:
gDroughtL.DS-1-DT, gDroughtL.DS-3-DT, gDroughtL.DS-8-DT, gqDroughtL.DS-9-DT,
qDroughtLLDS-10-DT. Cac QTL ¢6 chi s6 LOD tir 3,36 dén 4,35 va dong gop cta QTL
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lén kha nang chiu han (kiéu hinh) tir 10,1% dén 12,7%. Trong s6 ciac QTL da duoc
phat hién, qDroughtLDS-9-DT c¢6 chi s6 LOD la 4,14 va c6 phan tram dong gop tGi
kiéu hinh chi€m 12,9%, céc chi s6 nay 16n hon cdc QTL khdc, nhu vay né c6 thé duoc
xem 12 QTL chinh qui dinh tinh chiu han. Trong s6 5 QTL: gDroughtLDS-1-DT va
qDroughtL.LDS-8-DT c6 allen lam tang kha nang chiu han dén tir giong lda LC93-1 va
cac QTL con lai c6 allen dén tir giong lda Khang dan 18 (bang 33).

7 QTL da duogc phat hién lién quan dén s6 ngay cay lda F2 cuon 14 hoan toan
sau khi bi tao kho han (bang 33). Cic QTL duoc dat tén la: qDroughtDLR-1-DT,
qDroughtDLR-1-DT, gDroughtDLR-3-DT, gDroughtDLR-6-DT, gDrought-DLR-8-
DT, qDroughtDLR-9-DT va gDroughtDLR-10-DT cuing véi chi s6 lién quan dugc chi
ra & bang 33. Trong s6 7 QTL, c6 2 QTL nim trén nhiém séic thé s6 1, cic QTL con
lai ndm trén nhiém sdc thé s6 3, 6, 8, 9 va 10. Chi ¢6 qDroughtDLR-8-DT c¢6 gid tri AE
la duong, nhu vay allen tang thém kha nang chiu han dén tur giong LC93-1, cac QTL
con lai déu c6 gid tri an va allen dén tr giong lda Khang dan 18; nhu vay mac du c6
kha ning chiu han kém hon giéng LC93-3 nhung trong quan thé F2 c6 su tuong tic
allen thi cic allen dén tr giong Khang dan 18 da lam tang kha nang chiu han.
qDroughtDLR-10-DT dugc phat hién trén nhiém sic thé s6 9 cé cdc chi s6 gom: AE,
LOD va Var. exp. 16n nhat tuong tng la: -0,058; 6,13 va 17,4; day la QTL chinh lién
quan dén thoi gian chiu han (DLR).

Bang 33: Cac QTL duoc phat hién lién quan dén dé cuon la (LDS)

QTL Chi thi SSR bién ;‘;‘;‘1‘; AE* | LOD V“(‘%‘;i‘p'
gDroughtLDS-1-DT RMO01201 - RM08148 1 0,008 3,36 10,1
gDroughtLDS-3-DT RMO03441 - RM05140 3 -0,017 |3,41 |119
qDroughtLDS-8-DT RM04955 - RM07013 8 0,030 3,59 11,0
qDroughtLDS-9-DT RMO01896 - RM05657 9 -0,154 | 4,14 12,9
qDroughtLDS-10-DT RMO05352 - RM03123 10 -0,087 |4,35 12,7

“ Hiéu quia di truyén tang thém do su tuong tdac giita 2 allen cua LC93-1 va Khang ddn

18. AE ¢6 gid tri duong va gid tri dm co6 nghia la allen lam tang khd ndng chiu han

dén tir giong CL93-1 va giong Khang ddn 18.

> Déng gop cua QTL lén khd ncing chiu han
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Phan tich xdc dinh QTL véi céac chi s6: D9 cudn 1a va thoi gian 14 cuén hoan
toan da xdc dinh duoc 12 QTL trén cdc nhiém sic thé so6: 1, 3, 6, 8, 9 va 10. Chi c6
nhiém sic thé s6 6 ¢6 mot QTL vé thoi gian 14 cudn hoan toan, cac nhiém sic thé: 3, 8,
9 va 10, méi nhiém séic thé c6 hai QTL: mot lién quan dén do cudn 14 va mot lién quan
dén ngay 14 cuon hoan toan. Nhiém séc thé s6 1 ¢6 3 QTL, Cdc cap QTL vé do cuon 14
gDroughtDLR-1-DT;
qDroughtLDS-3-DT va gqDroughtDLR-3-DT; qDroughtL.DS-10-DT va qDroughtDLR-
10-DT  c6 cung céac chi thi bién 1a: RMO01201 - RM08148; RM03441 - RMO05140;
RMO05352 - RM03123, nhu vay cdc cap QTL nay c6 thé cuing vi tri tdic dong lén kha
nang chiu han vé thoi gian cudn 14 hoan toan va do cuon 14. Hai QTL nam trén nhiém
séc thé s6 9 1a: qDroughtLDS-9-DT (d6 cuon 14) va gDroughtDLR-9-

DT (thoi gian cuon 1d) c6 cac chi s6 LOD va Var. exp. 16n nhat va l1a hai QTL

va thoi gian 14 cuon hoan toan: qDroughtLDS-1-DT va

chinh; nhu vay trong nhiing budc ti€p theo, dac biét 1a budc lam "fine mapping” can
tap trung vao nhiém séc thé s6 9 dé phan tich hai QTL ndi trén va tim chi thi lién két

chat véi cac QTL sir dung trong chon tao giong lda chiu han.

Bang 34: Cac QTL duoc phat hién lién quan ngay cuén la hoan toan (DLR)

L QTL Chi thi SSR bién g‘;‘f& AE' | LOD ij,}o‘)’f,‘p'
gDroughtDLR-1-DT RMO01201 - RM08148 1 |-0005 |353 [107
gDroughtDLR-1-DT RM03642 - RM03304 1 -0,004 | 341 |103
gDroughtDLR-3-DT RM03441 - RM05140 3 |-0015 |425 |155
gDroughtDLR-6-DT RMO6782 - RM06926 6  |-0045 |401 |125
gDroughtDLR-8-DT RMO1789 - RM04955 8 0009 |345 |104
gDroughtDLR-9-DT RM04692 - RM06460 9  |-0058 [613 |174
gDroughtDLR-10-DT | RM05352 - RM03123 10 1-0032 |508 |157

“ Hiéu qua di truyén tang thém do su tuong tdc giita 2 allen ciia LC93-1 va Khang ddn
18. AE ¢6 gid tri duong va gid tri dm cé nghia la allen lam tdng khd ndng chiu han dén
tir giong CL93-1 va giong Khang ddn 18.

> Déng gép cia QTL lén khd ncing chiu han

gDroughtLDS-1-DT c6 nghia la QTL lién quan dén chiu han, ndm trén nhiém sdc thé
s0'1; q: la QTL, Drought la han, LDS: la do cuén ld, 1: la nhiém sdc thé s6'1 va DT la

viét tdt cua "di truyén”.
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Qua phan tich kha nang chiu han véi hai chi s6 do cudn 1a va thoi gian 1a cuén

hoan toan, phan tich kiéu gen ctia cic giong lda LC93-1, Khang dan 18 va thé hé F2

ctia ching, két hop véi phan tich lién két st dung chuong trinh MAPMAKER/EXP ver
3.0 va MAPMAKER/QTL 1.1 xay dung dugc ban do lién két cac chi thi SSR va xac

dinh dugc cac QTL lién quan dén kha nang chiu han nhu sau:

1.

Xay dung dugc ban do6 lién két gdm 97 chi thi phan tir SSR phan b6 trén 12
nhiém séc thé lda vé6i téng chiéu dai 1a 993,2cM va khoang céch trung binh giita
cac chi thi 1a 10,24cM.
ba xac dinh duogc 12 QTL lién quan dén chiu han trong d6:
5 QTL lién quan dén do cudn 14 sau khi tao kho han gém: qDroughtLDS-1-DT,
qDroughtLDS-3-DT, qDroughtLDS-8-DT, gDroughtLDS-9-DT, qDroughtLDS-
10-DT. C4c QTL nay nam trén nhiém séc thé s6: 1, 3, 8, 9, 10 va c6 chi thi phan
tir SSR bién (chi thi lién két gan nhit) 1a RM01201 - RM08148, RM03441 -
RMO05140, RM04955-RM07013, RM01896 - RM05657, RM05352 - RM03123.
7 QTL lién quan dén thoi gian cudn l1a hoan toan sau khi bi kho han gom:
gDroughtDLR-1-DT, qDroughtDLR-1-DT, gDroughtDLR-3-DT, qDroughtDLR-
6-DT, gqDroughtDLR-8-DT, qDroughtDLR-9-DT va gDroughtDLR-10-DT. Céc
QTL nay nim trén nhiém séc thé s6 1, 3, 6, 8, 9, 10. Va ¢6 cdc chi thi SSR bién
(chi thi gan nhat) 1a RM01201 - RM08148, RM03642 - RM03304, RM03441 -
RMO05140, RM06782 - RM06926, RM01789 - RM04955, RM04692 - RM06460,
RMO05352 - RM03123.
Céc cap QTL vé do cudn 14 va thoi gian 14 cudn hoan toan: qDroughtLDS-1-DT
va  qDroughtDLR-1-DT;  qDroughtLDS-3-DT va  gDroughtDLR-3-DT;
qDroughtL.DS-10-DT va gDroughtDLR-10-DT c6 cung cic chi thi bién Ila:
RMO01201 - RM08148; RM03441 - RM05140; RM05352 - RM03123, nhu vay
céc cap QTL nay c6 thé ciing vi tri tic dong 1én kha nang chiu han vé do cuon 14,
thoi gian cuén 14 hoan toan va c6 thé 1a cdc QTL da allen.
2 QTL: qDroughtLDS-9-DT (vé do cuén 1d) va qDroughtDLR-9-DT (thdi gian 14
cu6n hoan toan) déu nam trén nhiém sac thé s6 9 c¢6 chi s6 LOD va phan tram
déng gop t6i ki€u hinh cao nhat trong s6 cac QTL duoc xéc dinh, chiing 1a cic

QTL chinh tac dong 1én kha nang chiu han cua lda.
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CHUGONG 4: TONG QUAT HOA VA PANH GIA
KET QUA THU PUGC

Tir nhitng nd luc, sdng tao cua chu nhiém dé tai va cac thanh vién tham gia Dé
tai/Du an, sau mot thoi gian nghién cttu ching toi da thu dugc mot s két qua
sau:

1. Dé tai da st dung cac phuong phap nghién ctu truyén thong va hién dai nhu:
phuong phap lai truyén thoéng, danh gid kiéu hinh, cidc phuong phép sinh hoc
phan tir va k§ thuat gen; st dung cong nghé thong tin dé xay dung, thiét k&
phan mém va cap nhat thong tin, quan tri co s& dit liéu. Tat ca cac phuong phép
nghién cttu nay da dugc dp dung rong rai trong va ngoai nudc, ching toi da cé
mot sO cai tién va tat ca nhiing cai ti€n déu dem lai nhitng két qua tin cay va c6
do chinh x4c cao.

2. Dé tai da dat dugc cdc két qua vé cong nghé thong tin va két qua vé nghién ciiu
ting dung. D3 dua ra duogc phadn mém co so dit liéu sinh hoc va Website vé sinh
vat bién d6i gen. Day 1a co so dit liéu tong quét nhat va cé day du thong tin lién
quan dén sinh vat bién déi gen, cap nhat nhiéu thong tin ctia nhiéu Website nhu
isaaa, agbios, agbiotech, aphis, ...va cua cac vién nghién ctu, cac truong dai
hoc trong nudc va quoc té.

3. Két qua vé dao tao: Pa dao tao va huéng dan duoc 1 ctr nhan cong nghé sinh
hoc, da bao vé xuat sac vao nam 2005. Thong qua dé tai, chiing toi da dao tao
duoc doi ngii cdan bo nghién ciu thanh thao vé truy cap hé thong Website, nang
cao trinh do ngoai ngit va c6 k¥ nang trong nghién cttu ting dung k§y thuat sinh
hoc phan ti, k¥ thuat di truyén.

4. DE tai da thu duoc toan bo cac két qua can thiét theo Thuyét minh ban diu, véi
két qua chinh xdc va c¢6 do tin cay. D6 1a: Pa ¢6 duoc phan mém quan 1y co s&
dir liéu mo dé cap nhat thong tin, tim ki€m va truy cap vé GMOs; Da xay dung
duoc Website chia dung dit liéu sinh hoc vé cay trong, vat nuoi, vi sinh vat
bién déi gen; Ngoai ra, chiing t6i da tim duoc 3 phuong phdp xdc dinh GMOs

chuin x4c, nhanh nhay va c6 do chinh xac cao; Da lap duoc 2 ban dé chi thi
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phan t ciia gen khang bénh dao 6n & lda Du chiém va gen chiu han & lda
LC93-1.

. D€ trang Web hoan thién hon nita, dé tai cAn cap nhat thong tin va nghién cttu
nhiéu hon vé vin dé danh gi4 rai ro d6i vé6i sinh vat bién ddi gen va san pham
cta ching. Tir d6 nang cao van dé quan ly an toan sinh hoc doi véi cdc san

pham khoa hoc nay.
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1.

KET LUAN VA KIEN NGHI

I. KET LUAN
bé tai KC.04.34 da hoan thanh ding tién do dé ra nhu trong Thuyét minh
ban dau, cu thé 1a da dat dugc nhitng két qua sau:
Xay dung dugc phan mém quan 1y co s& dit lieu m& dé cap nhat thong tin lién quan
dén sinh vat bién déi gen. Thiét k€&, xay dung Website chita dung céc co s& dit licu vé
cay tréng, vat nuoi, vi sinh vat bién déi gen va san phdm din xuat cua ching

(http://Wwww.gmo.gov.vn).

D3 t6i uvu hod duoc 3 phuong phap dé nhan biét cay trong bién déi gen va san pham
ctia chung:
Xay dung dugc quy trinh phan ing PCR d€ xéac dinh doan CaMV 35S, T-NOS, gen
Bt, PAT. Phat hién ra mot s6 mau thiic an gia stic dang tiéu thu trén thi truong Viét
Nam c6 chita san phdm bién d6i gen. Sir dung Real-time PCR dé dinh lugng GMOs
c6 trong hon hop hat ngo6 chuyén gen va khong chuyén gen (0,1 %, 1% hat ngo
chuyén gen) va hén hgp dau tuong chuyén gen va khong chuyén gen (0,5% va 100%
hat dau tuong Roundup Ready). Phuong phap PCR c¢é do chinh x4c kha cao, c6 thé
dinh tinh va dinh luong dugc GMOs. Tuy nhién, day la phuong phap khong kinh t€,
yéu céu thiét bi hién dai, k§ thuat vién c6 tay nghé cao.
St dung que thir ELISA nhan biét gen CrylA(c) cé trong ngd Bt va gen EPSPS
c6 trong dau twong Roundup Ready. Day l1a phuong phap nhanh, nhay, ré, thich
hgp vé6i viéc sang loc ban dau. Tuy nhién né chi dac hiéu véi mot s6 it doi
tuong nhu CrylA(b)/CrylA(c), CP4-EPSPS.
Tim ra dugc quy trinh dé x4c dinh dugc gen CrylA(c) cé trong giong ngd chuyén gen
nho ky thuat lai phan tod ADN. Pay la phuong phap c6 do chinh xdc cao hon 2
phuong phép trén. Nhung thoi gian phan tich dai, phiic tap, chi phi cao, chi kiém tra
duoc dinh tinh cac thanh phan GMOs.
Xac dinh dugc cdc cdp moi, miu do va bo kit dé phat hién ciac gen duoc
chuyén vao cay trong nhu gen khang thudc trir cd PAT, EPSPS, gen khang sau
CrylA(b), CrylA(c)).
Dé xuat 2 giai phap dé quan ly, danh gid mot s6 cay trong bién déi gen (ngo,
lda, bong, dau tuong) c6 trién vong va cdc san pham thifc dn chin nuoi duoc
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ché bién tir ngo, dau tuong bién déi gen. D6 1a giai phdp dénh gia dua vao cau
tric phan tr va dua vao dic diém hinh thdi. Ciing nhu canh bdo mot s6 gen
chuyén c6 tiém 4n rli ro cho moi trudng, con ngudi va can bang sinh théi.

ba xay dung dugc ban do chi thi phan tir ctia cdc gen khang bénh dao 6n va gen chiu
han ¢ lda sit dung phdn mém MAPMAKER/EXP ver 3.0 va MAPMAKER/QTL
ver.1.1:

Gen khang bénh dao 6n & lda Du Chiém: xay dung duoc ban do lién két gom 116 chi
thi phan tir SSR phan bo trén 12 nhiém séc thé lda véi téng chiéu dai 1a 749,1cM va
khoang céch trung binh giita céc chi thi la 6,46cM.

Gen chiu han 6 Ida LC93-1: xay dung duoc ban d6 lién két gdbm 97 chi thi phan ti
SSR phan bo trén 12 nhiém sic thé lda véi tong chiéu dai 1a 993,2cM va khoang céch
trung binh gitta cac chi thi 1a 10,24cM.

I1. KIEN NGHI

Dé gilip cho trang Web va phdn mém quan 1y duoc ddy di va hoan thién hon
nita, ching toi xin tran trong dé nghi Bo Khoa hoc va Cong nghé, Ban Chi nhiém
Chuong trinh KC.04 xem xét, tao diéu kién cho Vién Di truyén Nong nghiép ciing nhu
Chl nhiém dé tai va nhém cén bo nghién ciu cua dé tai KC.04-34 dugc tiép tuc thuc
hién ti€p DEé tai/Du n: “Nghién citu hoan thién phdn mém va co so dit liéu dé qudn ly
an toan sinh hoc sinh vdt bién doi gen tai Viét Nam”, gitip hoan thién phin quén ly an
toan va danh gia rti ro doi véi sinh vat bién déi gen va san pham ciia chiing. Bao gom:
- B0 sung noi dung clia trang website vé: van dé dan nhan va cac luat dinh vé GMOs

& cdc quoc gia khdc nhau; B6 sung thém thong tin vé GMOs hién c6 tai Viét
Nam,...
- Quan ly va doi méi thudng xuyén trang website.

- Cap nhat co s6 dit liéu va hoan thién phan mém.
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PHU LUC A: QUY TRINH NHAN BIET GMOs

1. Quy trinh tach ADN

X/

% Quy trinh tach chiét ADN ciia cdc giong cdy trong chuyén gen dua theo
phuong phdp ciua Hugo & CS (1995) ¢6 cdi tién.
Quy trinh tach chiét duoc tién hanh nhu sau:
- Cit 1g 14 non vao trong 6ng eppedoff 1,5 ml, bé sung 200 ul dém chiét va
nghién. B6 sung ti€p 200ul dém chiét va nghién.
- Cho 400 pl phenol : chloroform : isoamyl alcohol (25 : 24 : 1), lac ngugc ong
va ly tam trong 10 phit & 12.000 vong/phuit.
- Chuyén 16p trén ciing sang 6ng eppendoff méi va bd sung 1 thé tich (v/v) dung dich
phenol : chloroform : isoamyl alcohol (25: 24 : 1), lic nguoc ong r6i ly tam & 12.000
vong/phiit trong 10 phuit.
- Chuyén 16p trén cling sang 6ng eppendoff mdi va bé sung 1 thé tich Ethanol 100%
(v/v), ly tam 12.000 vong/phit trong khoang 10 phiit, loai bo dich va giit lai két tua
ADN.
- Rira tia ADN bang Ethanol 75%, sau d6 hong kho tiia trong mdy c6 chan
khong hoic dé kho tu nhién.
- Hoa tan ta ADN trong 50 ul dém TE hoac trong nudc cét khir tring da loai ion, dugc
ADN stock.
% Quy trinh tach chiét ADN cia cdc san phdm thitc dn gia sic dua theo
Article of the Germany Federal Food Act, Method 24.01 .1.
Quy trinh tach chiét bao gom cac budc sau:
- Nghién miu trong c6i xay va can 200 mg vao 6ng ependoff 2 ml, bé sung1400 pl
dém chiét I vao va lac tron déu.
- Cho vao mdy lac céach thuy & 60°C trong khoang 30° + 60, rdi l1ay ra lac nhe & nhiét
do phong trong 10 phdt. Ly tam 10.000 vong/phit khoang 10 phdt & nhiét do phong.
- Lay ra khoang 750 ul dich trén cling cho vao 6ng ependoff 2 ml méi va b6 sung750
ul hén hop chloroform : isoamyl alcohol (24 : 1) vao, lac nguoc ong. Ly tam 10.000
vong/phut trong 10 phdt & nhiét do phong.

265



- L4y ra 650 pl dich (pha trén cung) cho vao 6ng ependoff 2 ml. B6 sung 1400 ul dém
chiét II va dé & nhiét do phong trong 40 phit. Ly tam 12.000 vong/phiit & nhiét do
phong trong khoang 30 phit, loai bo dich va gitt 1ai két tha ADN, hong kho.

- Cho vao thia ADN khoang 750 ul dém mu6i, d€ trong th lac cach thuy & 45°C cho dén
khi ta ADN tan.

- Cho 750 ul hén hgp chloroform : isoamyl alcohol (24 : 1), 1ac nhe ngugc 6ng va ly
tam 14.000 vong/phit & nhiét do phong trong khoang 10 phuit.

- L4y ra 650 pl dich trén cuing cho vao ependoff 1,5 ml va b6 sung 650 pl Isopropanol,
dat & nhiét do phong trong 10 phiit (hodc dé qua dém & 4°C).

- Ly tam 10.000 vong/phiit & nhiét do phong trong khoang 10 phuit, loai bd dich va giit
lai két tha ADN.

- Rira tha ADN bang Ethanol 70% (400ul) , suc tia ADN lén va ly tam 10.000
vong/phit trong 10 phiit & nhiét do phong. Loai bd Ethanol 70%, rira ti€p bang 150ul
Ethanol 100% va dung pipet dé loai b Ethanol, r6i hong kho tha ADN.

- Hoa tan tia ADN trong 50ul nudce cat khir tring da loai ion, dugc ADN stock.

Sau khi tdch chiét xong, kiém tra nong do ADN tong s6 nhd phuong phép dién di
trén gel agarose 1% v6i so sanh 1a Lambda ADN.

2. Quy trinh PCR

PCR thong thuong:

Cac phan ting PCR dugc thuc hién trong thiét bi Eppendorf Mastercycler
gradient (96 gi€ng), vdi thé tich cudi cung 1a 25ul / phan tng.

+ Hon hop phan tng:
bém PCR 1X
Mg(Cl, 2 mM
dNTPs 0,04 mM

0,6 UM (cho mdi moi)

Moi xu6i va moi ngugc | 1,2 pM (d6i véi méi CDPK Cry 03/ CDPK Cry 04 va
PA 01/CM 01)

Taq polymerase 11U
ADN 50 ng

H,O deion khir tring | Vira di thé tich cudi cling

266



+ Diéu kién khuéch dai:
- Cdp moi 3551/3582:
- Chu ky 1: 94°C trong 5 phut
- Chu ky 2: 94°C trong 1 phut
58°C trong 30giay 40 chu ky lap lai
72°C trong 30 giay
- Chu k¥ cu6i: 72°C trong 6 phiit
- Cdp moi NOS*/ NOS® :
- Chu ky 1: 94°C trong 5 phut
- Chu ky 2: 94°C trong 1 phut
60°C trong 30giay 40 chu ky lap lai
72°C trong 30 giay
- Chu ky cu6i: 72°C trong 7 phut
- Cdp moi CDPK-cry03/CDPK-cry04.:
- Chu ky 1: 94°C trong 30 giay
- Chu ky 2: 94°C trong 1 phut
63°C trong 30giay 40 chu ky lap lai
72°C trong 40 giay
- Chu k¥ cu6i: 72°C trong 5 phiit
- Cdp moi HS01/Cry-CRO1,; PAO1/CMOI va PAOI/CMO3:
- Chu ky 1: 95°C trong 5 phut
- Chu ky 2: 95°C trong 20 giay
60°C trong 40giay 40 chu ky lap lai
72°C trong 1 phit
- Chu ky cu6i: 72°C trong 5 phuit
¢ RT-PCR:
+ Cac phan tich real time PCR dugc thuc hién trong thiét bi Perkin Elmer AB5700 SDS

stt dung hé théng TagMan, véi thé tich cu6i cung 1a 25l / phan tng.

+ Hon hop phan tng bao gom:
bém PCR 1X (Quiagen hoac Invitrogen)
Mg(l, 4.5mM
dNTPs 200uM (bao gébm dUTP thay thé cho dTTP)
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Moi xuo6i va moi nguoc 300nM

AmpFErase 0,3U (cac hé thong sinh hoc ting dung)

Taq polymerase 1,25U (Hot- Start Quiagen hoac Platin tir Invitrogen)
Mau do c6 huynh quang | 250nM (IDT, USA)

H,O deion khtr truing Vira du thé tich cu6i cung

Cic mau do dugc didnh ddu bang chat nhuom thong bdo huynh quang 6-
carboxyfluorescein (FAM) & ddu 5° va thu6c nhuom lam tit huynh quang 6-
carboxytetramethylrhodamine (TAMRA) & dau 3’.

+ Diéu kién dé€ khuéch dai la:

- Chuky 1: 50°C trong 2 phiit

- Chu ky 2: 95°C trong 10 phiit

- Chuky 3: 95°Ctrong 15 giay

60°C trong 1 phiit. } 45 chu ky lap lai

Cac két qua duoc phan tich nho hé thong xac dinh trinh tu cua hé thong sinh hoc tng
dung PE.
¢ Multiplex-PCR:
+ Hon hop phan dng bao gom:
bém PCR 1X

1,5mM (d6i vé6i gen crylA(b) va phan ting multiplex

PCR
gom gen EPSPS va NOS)
Mg(l, 2mM (doi v6i gen Pat va phan ting multiplex PCR
gom

gen zein va 355)

3mM (phan ting multiplex PCR goém gen Bt va Pat))

0,2mM (d6i véi cac phan tng don)

dNTP
0,3mM (phan ting multiplex PCR)
. 0,4uM (d6i véi cac phan tng don)
Moi
0,25uM (doi véi phan tng multiplex PCR)
Taq polymerase 1,5U
ADN dich 100ng (mau ngo)
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50ng (mau dau tuong )

H,0 deion khir Vira du thé tich cu6i cling

trung

K¥ thuat PCR thong thuong dugc thuc hién trong chu trinh nhiét PTC-96 hoac
Sontec vdi thé tich cu6i cuing 1a 25ul / phan dng.
Céc hod chat trong phan tng & tat ca cac truong hop déu la clia hang Promega,
ngoai trir truong hop céc oligo la cia cong ty Biosynthesis.
+ Diéu kién dé khuéch dai la:
- Chu ky 1: 95°C trong 5 phuit
- Chu ky 2: 95°C trong 30 giay
60°C trong 30giay 40 chu ky lap lai
72°C trong 40 giay
- Chu ky cu6i: 72°C trong 3 phut
Céac san pham PCR dugc dién di trén gel agarose 2% trong 1 gio & cudng do

40mA va da nhuoém Ethydium bromide.
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PHU LUC B: MOT SO PLASMID SUDUNG TRONG CHUYEN GEN
THUC VAT
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LB, P-35s, nptll, T-35s, P-35s, CMV 5’, CMV/WMV2 ¢p, T-35s, P-35s. CMV 5§’
CMV/ZYMYV cp, T-35s, RB

Ving T-ADN cua ciu tric ZYMV72/WMBN22
A
Bong
-
RB  pucis p-ALS chimeric S4HrA T-ALS pUC19 LB
E-OCE TiPlasmid ADN
Viung T-ADN cua cau truc pMH?26
- B E—
RB T-78 crylAc P-E35s aad nptll  oriV ori322/rop

T-nos P-35s

Cau truc PV-GHBKO4 (531, 757)
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= -—
RB T-E9 cryl Ac P-cBI aad nptll onV ori322/rop
T-nos  P-35s

Cau truc PV-GHBKO0J3 (1076)

_ & - - -
ori322 RBT-E9 CP4EPSPS  P-FMV aad nptll P-35s  P-FMV 20X T-nos
CTP2 T-nos oriv CTP1

Cau truc pVGHGT07

4 B
Ll |

|
ori322 RB T-E© CP4EPSPS CcTP2  P-FMV aad T-nos nptll ~ P-33s  orV

Cau truc PV-GHGT06

- - >
P-E35s GUS T-nos P-E35s cTP2 cry2Ab T-nos

hsp70

Poan PV-GHBKI11L

-« - o
RB T-7s crylAc p-E3ss aad  nptll  onV or1322/rop
T-nos P-35s

Poan PV-GHBKO0O4
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- . L
LB p-3ssnptll T-tml  P-mac cavlAc T-mas p-3s¢ nitrilase  T-tml RB

Vung T-ADN cua cau truc pCGN4084

- -
RB P-35s mitiilase  T-tml T-tml  nptll  P-35s LB

Vung T-ADN (dong 10103)

RB  P-35¢  nitrilase ~ T-tml T-tml nptll  P-33s LB

Vung T-ADN (dong 10109)

- -
RB  T-tml  nitrilase P-35s P-35¢  aptll  T-tml LB

Le)
h

Vung T-ADN (dong 10206, 10208, 10211, 10222, 10224)
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- >
RB  T-tml nitrilase  P-35¢  P-35z  nptll T-tml LB

Vung T-ADN (dong 10209, 10215)

o

RB P-35s bar T-nos LB

Vung T-ADN cuia cau truc pGSV71

Ca chua

RB P-nos nptll  T-nos B-E§  sam-k T-nosori322 cos LB

[ [
Ll L

Vung T-AND ciuia ciu triic pAG-5420

LB 2xP-nos nptll  T-nos P-35s AccS  T-nos RB
Lacz’ cab22L. lacz’

[
L

\ 4

Ving T-ADN cua cau triic pWTT2144/AccS
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Genome thye vat- AccS-nptll LB nptll-AccS RB AccS-nptll-genome thye vat

Thanh phan dwoc chen tir cau triic pWTT2144/AccS

RB crylAc add nptll or’V or1i322/ro
T-78 P-E35s  T-nos P-35s
% — > —

Cau truc PV-LEBK(04

RE B-FMY  hsp70  aced T-E© P-35s nptll T-nos LE

> >

Viung T-AND cua plasmid PV-LERPO7 (pMONI10117)

ori-M13  lac  P-33s PG A T-nos lac T-nos ocd nptll P-nos
LE gene I tragment RE
> <

Ving T-ADN trong cau tric pJRIGA

LB P-mas nptlt T-mas lac  dp-352 PG A T-tml lac RB

- -
Ll -

Ving T-ADN ciia cau triic pCGN1436
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ori-MI13  lac  P-33% PG T-nos lac T-nos ocd nptll P-nos
LB gene Il tragment RE
Ving T-ADN trong cau tric pJR16S
> e A
Cai Dau
RB P-nap in bay TE T-nap in T-tml np tll P-35s LB
lacz’ lacz’
> <
Viung T - ADN cuia cau triuc p CGN3328
RB P-nap in bay TE T-nap in T-tml np tll P-35s LB
lacz’ lacz’
> <
Ving T - ADN cua cau tric p CGN3323
RB P-FMV CTPI gox247 T-E9 p-FMmv CTP2  CP4EPSPS T-E9 LB
- -
Vung T-ADN cta hinh PV-BNGT 04
RE P- FMV  CTPI GOX T-E9 P- FMY  CTP2 CP4EPSPS T-ES9 LB
> >

Ving T-ADN cuia cau truc PV- BNGT03
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RB cos P-35s pat T-358 ColEl-ori T-ocs nptll P-nos LB

B <
Lt w

Vimng T-ADN cua cau truc pOCA/AC

RB bar P-Ssu barnase P-TA29 P-nos nptll I-ocs LB
l-g/ crr I-nos

\ 4

4
-

A

Ving cau truc T-ADN cta pTTMSRE

REB bar P- Ssu barstar P-TA 29 P-nos nptll T-ocs LB
T-g7 TP T-nos

v

<
-

A

Vimg T-ADN cnia cau triic p TVET4RE

LB P-TA29 barnase T-nos P-Ssu bar T-¢7 RB

> >

Ving T-ADN cuia cau truc PTHW107

LB P-TA29 barstar T-nos P-Ssu bar T-g7 RB

4

-
>

Vung T-ADN cua cau truc pTHWI118
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RB P-35s pat T-35s LB

Ving T-ADN cua cau truc pHoe4/AC

RE P- FMV CTPI GOX T-E9 P- FMY CTP2 CP4EPSPS T-E9 LB

> >
Ving T-ADN cuia cau truc PV- BNGT03

Cu Cai duong

RB  CTpz CP4EPEPS P-358  GUS P-FMV  gOX B-35s ptllieoriv  aad
P-FMV T-E9 T-E9 CTP1 T-nos T-nos  ori322

Cau tric PV-BVGT03

[F%]
n
oo

Bla RB P-35s pat  T- or1-pUC

A
A

Cau truc pB2/35Sack (GU262)
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Khoai tay

| |
RB  P-E35s cry3A T-EO T-nos nptll P-35z LB

Ving T-ADN ctia cau truc PV-STBTO02 (BT6. bt10. bt12, bt16, bt17. bt18 va bt23)

>
RB P-Ssu cry3A  T-E9 nptll P-35s LB

T-nos

Vung T-ADN cua cau truc PV-STBT04

|
RB  P-E35s cry3A T-E9 T-nos nptll P-35¢+ LB

Vung T-ADN cuia cau truc PV-STBTO02 (BT6, bt10, bt12, bt16, bt17, bt18 va bt23)

> ot -t
oV ori322/rop aad P-FMV PVYcp T-ES cry3A P-Ssu optll LB
RB hspl7.9  Tones T-nos  P-nos

Cau truc PV-STMT 15
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RB pFMv PLRViep TE” * ov3A PSsu . € mpil LB
hspl7.9 T-nos T-nos P-nos

Vung T-ADN ctia cau truc PV-STMT21

P-FMV PLRV rep T-E9 P-Ssu ay3A  T-nos CP4EPSPS LB
RB hspl7.9 P-FMV CTP2 T-E9
B B -

Vung T-ADN cuia cau truc PV-STMT22

Lanh

—
LB bla ori322 ALS nptll spcR  nos RB nos RB
P-nos T-nos

Vung T-ADN cuia cau truc FP967
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3

= N
P-2x0Cs 35s adhl crylAc T-pinll  lac Fl(-jori  bla  ColEl-or1
int VI
Cau truc pDPG699
. 8
i = Adhl Intron VI B
fE 5 b
o % B 55 O
Es 2 Cofloi FEEF R D E
3&%‘? 2 | oviae o ggg ;Eg_%é
432 & 23812%%

A

223kb Ll
Cac thanh phan di chén vao trong dong DBT418 (22,3 kb)
> : =
DA 2 s 2 |3 ADN
ADN g = = Z % = ?
, 2.2 Y$Ea_ &, o _|E £ . _ & genome cid
enome cud e, f=s0Rerenglze TEBREZE L gy
B d253s 828068 265 Sea X5 & cay
cay
PV-ZMBK07 PV-ZMGT10 PV-ZMGT10 PV-ZMGT10

Cic thanh phan di chén tir PV-ZMBK07, PV-ZMBKI10, PV-ZMBK10, PV-ZMBKI (doan chén so 2)

—_—
PMc5-8 P-Ptac T-barstar barstar

Cau truc plasmid pMc3barstar (plasmid trg giup: 4219 bp)
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puUC19 T-10s bamase P-PCASS P35 bar Tohos ori-pUC " bla
R.S.

Cau truc plasmid pVE136

PVE108 - pVE1L08 s PVELO8 pMcSbarstar/genome

clia cay

Cac yéu to da cheén cuoa MS3

Rau di€ép xoan

bar PSsu barnase  P-TA29 P-nos nptll T-osc LB
RB T-g7 T-nos
Vung T-ADN cua cau truc pTTMSRE (RM3-2, RM 3-4. Rm3-6)
bar PSsu barnase  P-TA29 P-nos nptll T-osc LB
RB T-g7 T-nos

Vung T-ADN cua cau truc pTTMSRE (RM3-2, RM 3-4, Rm3-6)
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Thubc 14

RB P-nos

nptll

T-nos P-NtOPT1 NtOPTIA

T-nos

.
»

Ving T-ADN ciia cau tric pYTY 32
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PHU LUC C: CAC GIONG LUA CHUYEN GEN TREN THE GIGI

TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phéng
thich
1 Yuukara, | Matsumura et al. Gen Catalase (cat) tir | Té bao tran/ | Phan tich protein va | 2002 Nha Tang kha nang
Matsumae | (Hokkaido Green- | cay lta mi Dién 4p cao | thir nghiém sinh luoi chiu lanh
Bio Institute, Japan) hoc
2 Sasanishi | Takesawa et al. Zeta glutathione S- Mo seo/ PCR, Southern, 2002 Nha Tang kha nang
ki (Iwate Biotech transferase gene (C- Agrobac- Northern, Western ludi chiu lanh
Research Center, GST) tir cay lua terium blot va thir nghiém
Japan) sinh hoc
3 Dongjin Lee et al. (Sogang | Gen CBF1I/DREBIb | ?/ Agrobac- | RT-PCR, Southern | 2004 Phong | Tang kha nang
University, Korea) | tu Arabidopsis terium va Northern blot thi chiu lanh cho cay
nghiém
4 Zhonghua | Wang et al. Manganese Mo seo/ PCR va RT-PCR 2005 Phong | Tang kha nang
11 (Chinese Academy | superoxide dismutase | Agrobac- thi chiu han cuia cay
of Sciences, China) | (MnSOD) tir dau Ha | ferium nghiém
lan
5 Kenfeng Cheng va Wu cor47 cADN tir Té bao PCR, Southern va 1998 Nha Chiu han
(Cornell Univ., Arabidopsis thaliana | huyén phit | Northern blot ludi
USA) /Bén gen
6 Pusa Garg et al.. OtsA va OtsB ma hoa | Mo s¢o (?)/ | Southern blot 2001 Phong | Chiu mén va chiu
Basmati 1 | (Myongji Univ., twong ung cho Agrobac- thi han
Korea) trehalose-6-phosphate | terium nghiém

synthase (7PS) va
trehalose-6-phosphate
phosphatase (7PP) tu
E. coli
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
7 Tainung6 | Cheng et al. Gen PMAS0 va M0 seo/ Southern, Northern | 2002 Nha Chiu han
7 (Cornell Univ, PMAI11959 tir cay laa | Ban gen blot va thur nghiém ludi
USA) mi sinh hoc
8 Nakdong | Oh et al. (Myongji | Gen CBF3/DREBIA | M6 s¢o/ Northern blot va 2005 Phong | Chiu han, lanh va
University, Korea) | va ABF3 tu Agrobac- thtr nghiém sinh thi man
Arabidopsis terium hoc nghiém
9 Pusa Surekha et al. Arabidopsis thaliana | M0 seo/ PCR, Southern, 2003 Phong | Tao cdy chong
basmati 1 | (University of hspl01 (Athspl101) Agrobac- Northern va thi chiu nhié¢t d¢ cao
Delhi South cADN terium Western blot nghi¢m
Campus,India)
10 | Hoshinoy | Murakami et al. Gen sHSHI17.7 Mo seo/ PCR, Northern, 2004 Nha Tang kha nang
ume (National Research | (Small heatshock Agrobac- Western blot, SDS- ludi chiu nhiét va UV-
Center for Hokkai- | protein ) terium PAGE, thtr nghi¢m B
do Region, Japan) sinh hoc
11 | EYI105 Hang et al. (John S-adenosylmethio- Khoéng co PCR, RT-PCR, 2002 Phong | Tang ham luong
Innes Centre,UK) nine decarboxylase thong tin Southern va thi cua polyamines
(samdc) cADN tur Northern blot nghiém
Datura stramonium
12 | ITA212 Capell et al. (John | Antisense cua gen Phoi non/ PCR, RT-PCR, 2000 Phong | Nghién ctru qua
Innes Center, UK) | arginine Bin gen Southern va thi trinh sinh tong hop
decarboxylase tur Northern blot nghi¢m | cua polyamine
Avena sativa L.
13 | M12 Noury et al. (John | Gen Arginine Phoi non/ Southern blot 2000 Phong | Nghién clru qua
Innes Center, UK) | decarboxylase tir Bin gen thi trinh sinh tong hop
Avena sativa L. nghi¢m | cua polyamine
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
14 | Zhonghua | Nghia et al. Antisense cua gen Mo seo/ PCR, RT-PCR, 2003 Phong | Nghién ctru co ché
11 (University of arginine Bin gen Southern va thi diéu khién sy thé
Durham, UK) decarboxylase tur Northern blot nghiém | hién cua gen tham
Avena sativa L. gia trong qua trinh
sinh tong hop
polyamine
15 | Zhonghua | Zhao et al. Na+/H+ antiporter Mo seo/ Northern blot va 2005 Phong | Tang kha nang
11 (Shandong Normal | gen SOD2 tur Agrobac- thtr nghiém sinh thi chiu méan
Univ, China) Schizosaccharomyces | terium hoc nghiém
pombe
16 | Xiushui Zhao et al. Na'/H" antiporter Mo seo/ Northern blot va 2006 Nha Tang kha nang
04 (Shandong Normal | gene tu S. salsa Agrobac- thtr nghiém sinh ludi chiu man
Univ, China) (SsNHX1) terium hoc
17 | Tainung6 | Ma et al. (Peking Calcineurin A gene tur | M0 seo/ Southern va 2005 Phong | Cai thién tinh chiu
7 Union Medical chuot khong c6 C- Agrobac- Northern blot thi man
College,China) terminal terium nghi¢m
autoinhibitory
domain (CNAtr)
18 | Tainung6 | Roy va Wu (Bose Gen S-adenosyl- Mo seo/ Southern, Northern | 2002 Phong | Tang kha nang
7 Institute, India) methio-nine Agrobac- blot va thir nghiém thi chiu man
decarboxylase terium sinh hoc nghi¢m
(samdc) tx
Tritordeum
19 | Pusa Roy va Wu (Bose Arginine Mo seo/ Southern blot va 2001 Phong | Tang kha nang
Basmati 1 | Institute, India) decarboxylase (adc) | Agrobac- thtr nghi¢m sinh thi chiu man
tir cdy yén mach terium hoc nghiém
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
20 | Kinuhikari | Mohanty et al. Gen Choline oxidase | Mo seo/ Southern, Northern | 2002 Phong | Tao cdy chiu man
(University of (codA) tu Agrobac- va Western blot thi
Delhi, India) Arthrobacter terium nghiém
globiformis
21 | Kinuhikari | Hoshida et al. Gen GS?2 Té bao tran/ | PCR, Western blot va | 2000 | Phong | Chiu min
(Meijo Univ, Japan) | (Chloroplast Dién 4p cao | thu nghiém sinh hoc thi
glutamine synthase) nghiém
tur cdy lua
22 | Nipponbare | Ohta et al. Vacuolar-type Té bao tran/ | Northern, Western | 2002 Phong | Chiu mén
(Plantech Research | Na+/H+ antiporter bién 4p cao | blot va thir nghiém thi
Institute, Japan) (AgNHXI) tu Atriplex sinh hoc nghiém
gmelini
23 | Tainung67 | Zhu et al. (Cornell | Gen pScs (Delta 1- Té bao Southern blot va 1998 Phong | Tang kha nang
Univ, USA) pyro-line-5 carboxy- | huyén phu | thir nghiém sinh thi chiu man
late synthase) /Bin gen hoc nghi¢m
24 | Sasanishiki | Su et al. (Cornell Gen COX (Choline ?/ Agrobac- | Southern blot 2006 Phong | Tao cdy chiu man
University, USA) oxidase ) tu terium thi
Arthrobacter pascens nghi¢m
25 | Notohikari | Tanaka et al. Gen Mn-SOD Té bao tran/ | Thir nghiém sinh 1999 | Phong | Tang kha ning
(Meijo Univ, Japan) | (Superoxide bién ap cao | hoc thi chiu man
dismutase) tir ndm nghiém
26 | Nipponbare | Saijo et al. (Kyoto | Gen OsCDPK7 Mo seo/ PCR, Northern, 2000 Phong | Chiu man va lanh
Univ, Japan) (Calcium-dependent | Agrobac- Western blot va thir thi
protein kinase) tu la | terium nghiém sinh hoc nghiém
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
27 | Sasanishiki | Sakamoto et al. Gen codA (Cholin MO seo/ Northern, Western | 1998 Phong | Chiu méan va lanh
(National Institute | oxidase) tur Agrobac- blot va thur nghiém thi
for Basic Biology, | Arthrobacter terium sinh hoc nghi¢m
Japan) globiformisi
28 | Zhongzuo | Kishitani et al. Gen badh (Betain Mo seo/ Southern, Western | 2000 Phong | Chiu man, lanh va
321 (Tohuku Univ, aldehyde Agrobac- blot va thir nghiém thi nhiét d§ cao
Japan) dehydrogenase) tur terium sinh hoc nghiém
cay lua mach
29 | Pusa Wu et al. (Peking Gen nhad (Na+/H+ | Mo seo/ PCR, Southern, 2005 Phong | Tang kha nang
Basmati 1 | Univ, China) antiporter) tr E. coli | Agrobac- Northern blot va thtr thi chiu man va chiu
terium nghi¢m sinh hoc nghiém | han
30 | Kenfong | Rohila et al.. Gen hval (Late Mo Southern, Western | 2002 Phong | Chiu han va céac
(Cornell Univ, embryogenic protein) | seo/Agrobac | blot va thur nghiém thi diéu kién bat loi
USA) tur lia mach terium sinh hoc nghi¢m | cua mdi trudong
31 | Nipponbare | Syva Wu (Cornell | Gen Delta 1-pyroline- | Té bao Southern, Northern | 2004 | Phong | Tang kha nidng
Univ, USA) 5 carboxylate huyén phi | blot va thir nghiém thi chiu man va chiu
synthase (p3cs) /Bén gen sinh hoc nghi€ém | han
32 | Kinuhikari | Xu et al. (Cornell Gen hval tir laa mach | Té bao Southern, Western | 1996 Phong | Tang kha nang
Univ, USA) huyén phu blot va thir nghi€ém thi chiu man va chiu
/Bin gen sinh hoc nghiém | han
33 | Nipponba | Hanba et al. Gen Aquaporin Khong co Northern blot va 2004 Nha Chiu man va tang
re,Tsukin | (Okayama Univ, (HVvPIP2; 1) tu cay thong tin thtr nghiém sinh ludi kha nang quang
ohikari Japan) lua mach hoc hop cua cay
34 | Nipponbare | Kobayashi et al. Gen Ids3 tu cay lua Mo seo/ Southern, Northern, | 2001 Phong | Tang kha ning hap
(Univ of Tokyo, mach Agrobac- Western blot va thir thi thy sat ctia cy
Japan) terium nghiém sinh hoc nghi¢ém
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
35 | Nakdong | Zhou et al. (Ghent | Gen 1-aminocyclo- Mo seo/ PCR va In situ 2002 Phong | Vai trd cua Os-
University, propane-1-carboxylic | Agrobac- hybridization thi ACSS trong khang
Belgium) acid synthase terium nghi¢m | ngap tng
(OsACSYS)
36 | Nipponbare | Jang et al. (Myongji | OtsA va OtsB ma hoa | Mo s¢o / Southern blot, thir | 2003 Nha Khang diéu kién
University, Korea) | tuong trng cho Agrobac- nghiém sinh hoc luoi bat loi ctia moi
trehalose-6-phosphate | ferium trehalase va phan truong
synthase (7PS) va tich ham lugng
trehalose-6-phosphate carbonhydrate
phosphatase (TPP) ti
E. coli
37 | MI12 Xiong va Yang Gen Mitogen- M6 seo/ PCR, Southern, 2003 Phong | Khang diéu kién
(Univ of Arkanses, | activated protein Agrobac- Northern, Western thi bat loi cia moi
USA) kinase (OsMAPKY5) terium blot va thir nghiém nghiém | trudng va cac loai
tur cay lua sinh hoc bénh do nAm
Magnaporthe
grisea va vi khuan
Burkholderia
glumea
38 | Taichung | Bassie etal. (John | Gen Arginine Phoi non/ PCR, RT-PCR, 2000 Phong | Nghién ctru sy thé
65 Innes Center, UK) | decarboxylase (adc) | Ban gen Southern va thi hién cta arginine
tir cdy lua yén mach Northern blot nghiém | decaboxylase gene

tir yén mach trén
Iua va anh huong
cua no dén su phat
trién cta cay
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
39 | Dongjin Takeda et al. Teosinte branched 1 | M6 s¢o/ Northern blot 2003 Phong | Nghién ctru chure
(Bioscience Center, | tir lta (OsTBI), Agrobac- thi nang cua OsTBI
Japan) terium nghiém | trong tc ché viéc
phat trién choi
nhanh (lateral) ctia
JUE:]
40 | Nakdong | Gothandam et al. Antisense cta gen Mo seo/ PCR, RT-PCR, 2005 Phong | Nghién ctru chuce
(Korea University, | OsPPRI (pentatrico- | Agrobac- Southern va thi nang cla gen
Korea) peptide repeat terium Westhern blot nghiém | OsPPRI trong qua
protein) tur lua trinh phat trién cua
luc lap
41 | Pusa Jang et al. (Myongji | Gen Cytochrome ¢ ?/ Agrobac- | Southern va 2002 Phong | Nghién ctru sy thé
Basmati 1 | University, Korea) | (OsCcl) tir la terium Northern blot thi hién cua cyto-
nghi¢m | chrome C trén lua
va hoat tinh cia
promoter ciia nd
42 | Taipei Garg et al. (Cornell | Vung ma hoé gen Mo seo (?)/ | Southern va 2005 Phong | Nghién clru anh
309 University, USA) PHYA cla Agrobac- Western blot thi hudng ciia viée thé
Arabidopsis terium nghiém | hién phytochrom A
1én sy phat trién
cua lua
43 | Dongjin Choi et al. Gen OsEXP4 Mo seo/ Southern, Northern | 2003 Phong | Nghién ctlru vai tro
(Michigan State (Expansin) Agrobac- va Western blot thi cua OsEXP4 trong
University,USA) terium nghiém | sinh truéng va phat

trién cua cay
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
44 | Nipponba | Lee et al. (Pohang OsMADS16 cADN Mo seo/ RT-PCR, Northern | 2003 Phong | Nghién ctru phat
re Uni. Science and Agrobac- blot thi trién cua hoa lta
Technology, Korea) terium nghi¢m
45 | Nipponba | Fujisawa et al. Antisense ADN cia | Mo seo/ Northern blot 1999 Phong | Nghién ctru chue
re (Nagoya mot dudi don vicia | Ban gen thi nang cua
University, Japan) | heterotrimeric G nghiém | heterotrimeric G
protein tur lua protein
46 | Basmati Sakamoto et al. Gen GA 2-oxidase 1 | 7/ Agrobac- | - 2001 Phong | Nghién ctru su thé
370 (University of (OsGA20x1) tir Iua terium thi hién va chirc nang
Tsukuba, Japan) nghiém | cua OsGA20x1
trong qua trinh
phat trién cta ciy
47 | Dongjin Fu et al. (John Gen GAI tu Mo seo / PCR, PRT-PCR, 2001 Phong | Nghién ctru chuc
Innes Centre, UK) | Arabidopsis Bin gen Southern va thi nang cua gen GAI
Northern blot nghiém | trong qua trinh
sinh tong hop
gibberellins
48 | Kitaake Jeon et al. (Pohang | MADS box-gen tu ?/ Agrobac- | Southern va 2000 Phong | Nghién ctru chirc
Univ of Science lta (OsMADSI) terium Northern blot thi nang cua gen
and Technology, nghi¢m | OsMADSI ¢ lua
Korea) trong qua trinh
sinh trudng va phat
trién ctia chiing
49 | M12 Pan et al. Gen Antisense Mo seo/ Southern va 2000 Phong | Nghién ctru chuce
(University of nucleoside Agrobac- Northern blot thi nang cua gen NDP
Tokyo, Japan) diphosphate kinase terium nghiém | trong qua trinh
(NDP) phat trién cuia cay
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
50 | Nipponbare | Sentoku et al. Gen homeobox ?/ Agrobac- | Western blot 2000 Phong | Nghién ctru su thé
(BioScience Center, | (OSH) : OSH1, terium thi hién va chirc nang
Japan) OSH6, nghiém | cua gen OSH trong
OSHI15, OSH43 va qué trinh phat trién
OSH71 cua cay
51 | Zhonghua | Morello et al. Gen Calcium- Phoi non/ Southern va 2000 Phong | Nghién ctru su thé
11 (University of dependent protein Bin gen Western blot thi hién va chtic nang
Milan, Italy) kinase (OsCDPK?2) nghiém | cua OsCDPK2
tu lua trong qua trinh
phat trién cua cay
52 | Notohikari | Nakagawa et al. RCNI va RCN2 7/ Agrobac- | RT-PCR 2002 Phong | Nghién ctru chirc
(Nara Institute of cADN terium thi nang cia RCNI va
Science and nghi¢m | RCN2 trong qua
Technology, Japan) trinh phat trién ctia
bong lua
53 | Culfmont | Clough et al. Gen Phytochrome A | Phoi non/ Western blot 1995 Phong | Nghién ctru hoat
(University of (phyA) tix lba yén Bin gen thi tinh cua phyto-
Wisconsin, USA) mach (4vena sativa) nghiém | chrome A trén lia
54 | Dong té Yang et al. (Nagoya | Gen phytosulfokine-a | Té bao RT-PCR va 1999 Phong | Nghién ctru chuc
bao huyén | University, Japan) | (OsPSK) tir lta huyén pht/ | Southern blot thi nang va su thé hién
phu Oc Agrobac- nghiém | cua gen OsPSK
terium
55 | Taipei Tang et al. (Fudan | gna va Xa21 Mo seo/ PCR, Sothern, 1999 Phong | Khang bénh chay
309, Univ, China) Bin gen Western blot va thir thi mép la
Kusabue, nghiém sinh hoc nghi€m | (Xanthomonas
Jukkoku oryzae pv. oryzae)

va ray
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
56 | EYI105, | Iwaietal. (National | Thionin genes tir lta | Khong c6 Khong c6 thong tin | 2002 Phong | Khéang céc loai bénh
Ewan5 Institute of Agro- | yén mach thong tin thi nam qua hat nhu
biological Sciences, nghiém | Burkholderia plan-
Japan) tarii va B. glumae
57 | Eyil05 Zhai et al. (Chinese | Xa2l Mo seo/ PCR, Southern blot | 2004 Nha Khang bénh chay
Acad of Sciences, Agrobac- va thur nghiém sinh ludi va | mép 1a
China) terium hoc phong | (Xanthomonas
thi oryzae pv. oryzae)
nghiém
58 | Minghui6, | Zhai et al. (Chinese | Xa2l M0 seo/ PCR, Southern blot | 2001 Nha Khang bénh chay
Yanhui55, | Academy of Agrobac- va thir nghiém sinh ludi mép 14
%genxian9 Sciences, China) terium hoc (Xanthomonas
Pei’ai64, oryzae pv. oryzae)
C418,
Taihujing6,
8706 va
Zhonghuall
59 | Minghui6 | Sharma et al. Cerporin B tir tam Mo seo/ PCR, Northern, 2000 Phong | Khang bénh chay
3 (National Institute | (Bomyx mori) Agrobac- Western blot va thi thi mép la
of Sericultural and terium nghiém sinh hoc nghiém | (Xanthomonas
Entomological oryzae pv. oryzae)
Science, Japan)
60 | Nipponbare | Baisakh et al.. Xa2l Mo sego/ Thir nghiém GUS 2000 Phong | Khang bénh chay
(IRRI, Philippines) Agrobac- va PCR thi mép la
terium nghiém | (Xanthomonas

oryzae pv. oryzae)
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
61 | IR68899B | Tu et al. (IRRI, Xa2l Phoi non/ PCR, Southern blot | 1998 Nha Khéng bénh chay
Philippines) Bin gen va thtr nghiém sinh ludi mép la
hoc (Xanthomonas
oryzae pv. oryzae)
62 | IR72 Zhang et al. (The Xa2l Té bao Southern blot va 1998 Nha Khang bénh chay
Scripps Research huyén phu thir nghiém sinh luoi mép la
Institute, USA) /Bian gen hoc (Xanthomonas
oryzae pv. oryzae)
63 | IR64, Fitzgerald et al. rTGA2.1- nhan td sao | M6 seo/ RT-PCR, Southern, | 2005 Phong | Khang bénh chay
IR72, (UC Davis, USA) | chép di duogc bién ddi | Agrobac- Northern va thi mép la
Minghui6 (mutant) tir lua terium Western blot nghi¢m
3, BG90-2
64 | Taipei Sun et al. Xa26 Mo sego/ RT-PCR, Southern | 2004 Phong | Khang bénh chay
309 (Huazhong Agrobac- blot va thir nghiém thi mép la
Agricultural Univ, terium sinh hoc nghiém | (Xanthomonas
China) oryzae pv. oryzae)
65 | Mudanjan | Qu et al. (Peking Gen RBBI2-3 Mo seo/ RT-PCR 2003 Phong | Khang bénh chay
g8 University, China) Agrobac- thi la
terium nghiém
66 | Taipei Hayashi et al. Gen HC-toxin - - 2005 Phong | Khang bénh chay
309 (Institute of reductase-like (YK1) thi la
Molecular and tur laa nghi¢m

Cellular Bio-
sciences,Japan)
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
67 | Sasanishiki | Lee et al. Gen Mitogen- ?/ Agrobac- | Southern, Northern | 2004 Phong | Tang kha nang
(Chonnam National | activated protein terium va Western blot thi khang bénh chay 14
University, Korea) | kinase 1 (MK/) tur nghi¢m
Capsicum annuum
68 | Nipponbare | Matsumura et al. Gen AtBI 1 (Bax Mo seo/ Northern blot 2003 Phong | Nghién ctru vai tro
(Iwate inhibitor 1 ) tir Agrobac- thi cua AtBI I trong
Biotechnology Arabidopsis terium nghiém | viéc trc ché qua
Research trinh chét cia té
Center,Japan) bao sau khi dugc
xtr 1y bang chiét
sudt ciia nim gay
bénh chay 14 M.
grisea
69 | Senia Xuetal. (Yunnan | Gen Chitinase tu Khong co PCR 2003 Khong | Khang bénh chay
Academy of Phaseolus limensis va | thong tin co la
Agricultural B-1,3-glucanase tir thong
Sciences, China) Nicotiana tabacum tin
70 | Nan29 Stark-Lorenzen et Gen Stilbene Té bao tran/ | Southern blot va 1997 Phong | Khang bénh chay
al. (Max-Planck synthase tir cdy nho PEG thtr nghiém sinh thi & (Magnaporthe
Institut fur hoc nghiém | grisea)
Zuchtungsforschung,
Germany)
71 | Nipponbare | Gandikota et al. Gen Anthocyanin Mo seo/ Southern, Western | 2001 Nha Khang bénh chay
(Univ of (cl, r, c2) tr ngd Bin gen va thtr nghiém sinh ludi l1a (Magnaporthe
Hyderabad, India) hoc grisea)
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
72 | Taipei Iton et al. (Niigata | Gen ChiC (Bacterial | Hat nay Western blot va thu | 2003 Nha Khéng bénh chay
309 Univ, National family 19 chitinase) | mam/ nghi¢m sinh hoc ludi va | 14 (Magnaporthe

Institute of tur Steptomyces Agrobac- phong | grisea)
Agrobiological griseus HUT6037 terium thi
Sciences, Japan) nghi¢m

73 | Nipponbare | Kanzaki et al. Gen Defensin tir cay | Mo sgo/ PCR, Western blot | 2002 Nha Khang bénh chay
(Iwate wasabi (Wasabia Agrobac- va thtr nghiém sinh ludi va | 14 (Magnaporthe
Biotechnology japonica) terium hoc phong | grisea)
Center, Japan) thi

nghiém

74 | Sasanishiki | Nishizawa et al. Céc gen chitinase Mo seo/ PCR, Northern , 1999 Phong | Khang bénh chay
(National Institute | nhom I tir la (cht-2 | Agrobac- Western blot va thir thi l1a (Magnaporthe
of Agrobiological va cht-3) terium nghiém sinh hoc nghiém | grisea)
Resources, Japan) va nha

ludi
75 | Nipponbare | Nishizawa et al. Beta-glucanase Mo seo/ PCR, Northern, 2003 Phong | Khang bénh chay
Koshihikari | (National Institute | (gns/) tir ciy lua Agrobac- Western blot va thur thi 1a (Magnaporthe

of Agrobiological terium nghiém sinh hoc nghiém | grisea)
Sciences, Japan)

76 | Nipponbare | Sawada et al. Gen OsSBP M6 seo/ Southern, Western | 2004 Nha Khéang bénh chay la
(Research (selenium-binding Agrobac- blot va thir nghiém ludi (Magnaporthe
Association for protein) tir laa terium sinh hoc grisea) va chay mép
Biotechnology, la (Xanthomonas
Japan) oryzae pv. oryzae)
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
77 | Kinmaze | Coca et al.. Cecropin A tur Mo seo/ Southern, Northern | 2005 Phong | Khang bénh chay
(Instituto de Hyalophora cecropia | Agrobac- blot va thu nghiém thi l1a (Magnaporthe
Biologia Molecular terium sinh hoc nghiém | grisea)
de Barcelona,
Spain)
78 | Senia Coca et al.. Gen khang nam (afp) | Mo seo/ Southern, Northern | 2004 Phong | Khang bénh chay
(Instituto de to Aspergillus Agrobac- blot va thir nghiém thi & (Magnaporthe
Biologia Molecular | giganteus terium sinh hoc nghiém | grisea)
de Barcelona,
Spain)
79 | Senia Feng va Li Gen Chitinase Bin gen Southern blot 1999 Phong | Khang bénh chay
(Zhongshan (RC24) tur Iua, thi 14 va chay mép la
University, China) | glucanase (beta-Glu) nghiém
tur ¢o linh lang,
ribosome-inactivating
protein (B-RIP) tr lua
mach
80 | Qisiruanz | Krishnamurthy et Puroindoline (gen Khoéng co Khoéng c6 thong tin | 2001 Phong | Khang bénh chay
han al. (Montana State | pin4 va pinB) t laa | thong tin thi 14 va chay mép la
University, USA) mi nghiém
81 | Ishikari- Kim et al. (Myong | Gen b-23 Ribosome- | ?/ Bin gen Southern, Western | 1999 Nha Khang bénh
shiroge Ji Univ, Korea) inactivating protein blot va thir nghiém ludi

(Zm-crip3a) th ngd

sinh hoc
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
82 | Nipponba | Higa et al. (Plant Gen khang ?/Bangen | RT-PCR, Southern | 2003 Phong | Khang bénh do
re Science Center, Trichothecene va Northern blot thi nam Fusarium
Japan) (¢ril01) va gen khu nghiém
doc zearalenone
(zdh101)
83 | Nipponba | Kim et al.. Gen modl Té bao Southern, Western | 2003 Nha Khang bénh kho
re (Myongji Univ, (Ribosome- huyén pht | blot va thir nghiém ludi va | van (Rhizoctonia
Korea) inactivating protein ) | /Ban gen sinh hoc phong | solani)
tr ngo va chitinase thi
(rchl10) tu cay lua nghiém
84 | Kenfong | Datta et al. (IRRI, Gen PR-3 chitinase Té bao tran, | Southern, Western | 2001 Phong | Khang bénh kho
Philippines) tur lta phoi non/ blot va thur nghiém thi van (Rhizoctonia
PEG va ban | sinh hoc nghiém | solani)
gen
85 | Vaidehi Datta et al. (IRRI, Gen Chitinase (Chill) | Mo seo/ Southern, protein 2000 Phong | Khang bénh kho
va Tulsi Philippines) tu lua Agrobac- va thir nghiém sinh thi van (Rhizoctonia
terium hoc nghiém | solani)
86 | IR72,IR64 | Datta et al.. (IRRI, | Gen t/p (Thaumatin- Té bao tran | Southern, Western | 1999 Phong | Khang bénh kho
IR68899B | Philippines) like protein) va phdi non/ | blot va thir nghiém thi van (Rhizoctonia
, MH63, PEG va ban | sinh hoc nghiém | solani)
Chinsurah gen va nha
Boro I ludi
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
87 | Basmati Upadhyaya et al.. ADN cung chiéu va Mo seo/ Quan sat 1998 Nha Khang bénh
112, nguoc chiéu ciia cic | Ban gen va ludi ragged stunt virus
Tulsi, doan gen s6 7 va 10 | Agrobac- (Bénh lin xo0én 1a
Vaidehi (khong 1a gen cu terium ?) trén lua
truc)va s, 8,vao
(gen cu tric) cua
virus RRSV (Rice
Ragged Stunt Virus)
88 | Chinsurah | Han et al. (Chinese | ADN tong hop ma Mo seo/ PCR, RT-PCR, 2000 Nha Khang bénh lun
Boro 11, Academy of hoa cho doan Agrobac- Southern blot va ludi va | xoan la
IR72, Sciences, China) hammerhead terium thtr nghiém sinh phong
IR51500 ribosome v&i muc hoc thi
tién la mRNA cua nghi¢m
virus gay bénh lun &
lua
89 | Taipei Zheng et al. Gen ma hoa cho doan | M6 se¢o/ PCR, Western blot | 1997 Phong | Khéang bénh ltin
309 va (Peking Univ, 16n nhét (doan s6 8) | Bén gen thi xo4n 14
Chinsurah | China) cua virus gay bénh nghiém
Boro 11 Itn trén laa (RDVSS)
90 | Tongling 1 | Zheng et al. Protein v P8 va core | Mo seo/ Southern va 2000 Phong | Nghién ctru két
(Peking University, | protein 161 P3 cua Bin gen Western blot thi hop cua cac thanh
China) virus gay bénh lun nghiém | phan cia RDV
trén lua
91 | Zhonghua8 | Dai et al. (Chinese | Protein bZIP , gen 7/ Agrobac- | Southern, Northern | 2004 Phong | Nghién ctru co ché
ZhonghualO | Academy of RF2b terium va Western blot thi ctia bénh lun xo0dn
Sciences,China) nghiém | 14 (rice tungro

virus)
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Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
Cica8 Yang et al. Gen Salicylate Mo seo/ Southern va 2004 Phong | Tao dong lua
(University of hydroxylase (nahG) | Agrobac- Northern blot thi khong c6 salicylic
Arkansas, USA) tor Pseudomonas terium nghi¢m | acid dung nghién
putida ctu tinh khang
bénh cua cay trong
ITA212, | Janget al. Gen N-(hydroxy- Mo seo/ Northern, Western | 2004 Phong | Tang ham lugng
Bouakel8 | (Chonnam National | cinnamoyl) Agrobac- blot va thir nghiém thi céc chit dan xudt
9, BG90-2 | Univ, Korea) transferase (¢hf) tir terium sinh hoc nghiém | cua serotinin trong
cay tiéu 1é c6 kha ning gia
tang sirc dé khang
cac tac nhan gay
bénh trén cay
Nakdong | Wang et al.. (China | Gen Cecropin B (khang | M0 seo va Southern blot 1998 Phong | Khang vi khuén va
National Rice khuén, c6 nguon goc tr | t& bao thi nghién ciru moi lién
Research Institute, | ¢On trung) va gen bar huyén phu / nghiém | hé gitra viéc ket noi
China) (khang thudc trur cd, Bin gen cta gen dugc chuyén
dung cho thanh loc cay vao bd gen cdy va sy
chuyén gen) thé hién cua no.
Nipponbare | Lee et al. Gen 5-epi- M6 s¢o / Southern, Northern, | 2004 Phong | Tang kha nang
(Chonnam National | aristolochene (EAS) | Agrobac- Western blot va thir thi khang bénh cua
Univ, Korea) tur cay tiéu terium nghiém sinh hoc nghiém | cay
Jia 59, Uchimiya et al. Gen ykl tu lua M6 s¢o / Western blot va thtr | 2002 Phong | Khéang bénh chay
Chun (Univ of Tokyo, Agrobac- nghi¢m sinh hoc thi 1& (Magnaporthe
Jiangzhao | Japan) terium nghiém | grisea) va diéu
4 va Bing vanha | kién bt loi cua
93-63 ludi moi trudng
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
97 | Taipei Datta et al. (IRRI, | Xa21, chitinase RC7 | Lai gitacac | PCR, RT-PCR, 2002 Phong | Tao cay khang sau
309 Philippines) va Bt dong da duoc | Southern, Northern thi bénh
bien nap cac | v3 Western blot nghi¢m
gen riéng 1€
98 | Nipponba | Heaton et al. Gen Mercuric ?/Ban gen | Khong co thong tin | 2003 Phong | Tao giong lta co
re (University of reductase (merA) tu thi kha nang hap thu
Georgia, USA) vi khuan nghiém | thuy ngan cao
dung lam sach moi
trudng
99 | IR72 Chiang et al. Gen Amylopullu- Mo seo/ Phan tich protein, 2005 Phong | Gidm ham lugng
(Academia Sinica, | lanase (apu) ti Agrobac- ELISA va thu thi amylose trong hat
Taiwan) Thermoanaerobacter | terium nghié€m sinh hoc nghiém | gao
ethanolicus 39E
100 | Tainung6 | Lee et al.. (National | 2S albumin (s2sa) tt | M0 seo/ Southern, Northern | 2003 Nha Tang ham lugng
7 Chung-Hsing Univ, | cdy me Agrobac- va Western blot ludi methionine va
Taiwan) terium cysteine trong hat
gao
101 | Nagdongb | Hamada et al. Gen Phytase tir Mo seo/ Northern, Western | 2005 Phong | Cai thién ham
uyo (Mitsui Chemicals, | Schwanniomyces Agrobac- blot va thir nghiém thi Iwong phosphate
Japan) occidentalis terium sinh hoc nghiém | dé tiéu cho thirc dn
chédn nudi
102 | Tainung6 | Hong et al. Gen Phytase tir Mo seo/ Southern, Northern | 2004 Nha Cai thién ham
7 (Academia Sinica, | Selenomonas Agrobac- blot va thu nghiém ludi va | lugng phosphate
Taiwan) ruminantium (SrPf6) | terium sinh hoc phong | dé tiéu cho thirc dn
va E coli (appA) thi chéan nudi
nghiém
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
103 | Kinuhikar | Capell et al.. (John | Gen Arginine Khong co Phan tich mRNA va | 1999 Phong | Cai thién dinh
i Innes Center, UK) | decarboxylase tir yén | thong tin polyamines trong thi dudng vé polyamin
mach mo nghi¢m
104 | Tainung6 | Maruta et al. (Japan | Gen Glutelin A - Mo seo/ Southern, Northern | 2001 Phong | Lam gidm ham
7 Tobacco Inc, Japan) | doan antisense Agrobac- blot va phan tich thi luong glutelin
terium protein nghi¢m | trong hat dung san
xuat ruou sake
105 | Tsukinohi | Zhu et al. (CSIRO | Thanh phan cta hé MBS seo/ PCR, TAIL-PCR, |2003 | Nha Tao quan thé dot
kari Plant Industry, thong bay dya trén Agrobacteri | Southern blot, phan ludi bién cho nghién
Australia) Ac/Ds va gen chi thi | um tich doan ADN ké ctru genome hoc
GUS bén chuc nang
106 | EM10 Jin et al. (Zhejiang | Thanh phan ciahé | M6 seo/ PCR, Southern blot, | 2004 | Nha | Tao quan thé dot
Univ, China) thong bay dua trén Agrobacteri | phan tich doan ludi bién cho nghién
Ac/Ds va gen chithi | um ADN ké bén va thir ctru genome hoc
GUS nghiém GUS chic nang
107 | Nipponba | Zhu et al. (National | Gen Transposon Mo seo/ Khong c6 thong tin | 2001 Khong | Tao cac dong dot
re Rice Research Ac/Ds tir cay thude | Agrobac- co bién bang
Institute, China) la terium thong | transposon dung
tin cho nghién ctru
genome hoc chtrc
nang
108 | Zhonghua | Ito et al. (Natioanl | Thanh phén cua hé MO seo/ PCR, TAIL-PCR, 2004 Nha Tao quﬁn thé dot
11 Institute of thong bay dya trén Agrobacteri | Southern blot, phan ludi bién cho nghién
genetics, Japan) Ac/Ds va gen chi thi | um tich doan ADN ké ctru genome hoc
GUS bén va thtr nghiém chirc nang

GUS
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
109 | Zhonghua | Nakagawa et al. Thanh t6 dich chuyén | %/ PCR va Southern 2000 Phong | Nghién ctru kha
No. 11 (Tohoku khong tu dong cta Ac | Agrobacteri | blot thi nang di chuyén cua
University, Japan) | ¢ ngo um nghiém | 4¢/ Ds ding cho
nghién ciru genome
hoc chirc nang
110 | Nipponba | Chin et al. Thanh phan cia hé Mo seo/ PCR, TAIL-PCR, 1999 Nha Tao quan thé dot
re (Gyeongsang thong bay dya trén Agrobacteri | Southern blot, phan ludi bién cho nghién
National Univ, Ac/Ds va gen chi thi | um tich doan ADN ké ctru genome hoc
Korea) GUS bén va thir nghiém chuc nang
GUS
111 | Dong Jin | Murai et al. Gen Ac Té bao tran/ | Southern blot 1991 | Phong | Nghién ctru hoat
(Louisiana State PEG thi tinh cua Ac
University,USA) nghiém | transposon trén lua
112 | Nipponba | Kumar et al. (UC Thanh p~h§n cua hé Mo seo/ PCR, Excission PCR, | 2005 Nha Tao quan thé dot
re Davis, USA) thong bay dya trén Agrobac- Southern, Northern ludi bién cho nghién
enhancer/ suppressor terium blot, ph?ln tich doan ctru genome hoc
mutator (En/Spm) tur ADN k¢ bén va quan chttc ning
ngd va gen chi thi GFP sat the hién cua gen
chi thi
113 | Nipponba | Johnson et al. (Univ | Hé thong bay gen Mo seo/ Quan sat thé hién 2005 Nha Tao quan thé dot
re of Cambridge, UK) | UAS/GAL4-VPi6 va | Agrobac- cua gen chi thi GUS luai bién cho nghién
gen chi thi GUS va terium va GFP ctiru genome hoc
GFP churc nang
114 | Nipponba | Wu et al. Hé thdng bay gen M6 seo/ PCR, Southern blot, | 2003 Nha Tao quan thé dot
re (Huazhong UAS/GAL4-VPI6 va | Agrobac- phén tich doan ADN luoi bién cho nghién
Agricultural Univ, | gen chi thi GUS terium ké bén va quan sat ctru genome hoc

China)

thé hién cuia gen chi
thi GUS

chic nang
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
115 | Zhonghua | An et al. (Pohang Thanh phéan ciia hé Mo seo/ iPCR, phan tich 2003 Nha Tao quan thé dot
15 Univ of Science thong bay gom ving | Agrobac- doan ADN ké bén luai bién cho nghién
and technology, diéu khién cta 35S va | terium va tht nghiém GUS cuu genome hoc
Korea) gen chi thi GUS chirc nang
116 | Dong Jin, | Hirose et al.. CYP2B6, a ?/ Agrobac- | Thu nghiém sinh 2005 Phong | Khang nhiéu loai
Hwayoung | (National Institute of | cytochrome P450 terium hoc thi thude trir ¢o
Agrobiological monooxygenase nghiém
Sciences va Kobe
Univ, Japan)
117 | Nipponba | Kawahigashi et al. Cytochrome P450 7/ Agrobac- | PCR, Southern, 2005 Phong | Khang thudc diét
re (National Institute of | genes (cyplA1, cyp2B6 | terium Western blot va thir thi cd
Agrobiological va cyp2C19) tir nguoi nghiém sinh hoc nghiém
Sciences, Japan)
118 | Notohikari | Jung et al. (Scigen | Gen Protox ?/ Agrobac- | Northern, Western | 2003 Nha Khang thudc diét
Harvest Research (protoporphyrinogen | terium blot va thir nghiém ludi va | co goc diphenyl
Center, Korea) oxidase) tur Bacillus sinh hoc phong | ether
subtilis thi
nghiém
119 | Nipponba | Shimizu et al. (Mie | Chlorocatechol Mo seo/ PCR, Western blot | 2002 Nha Phén huy hop chat
re Univ va National dioxygenase (chnA) | Agrobac- va thtr nghiém sinh luoi clorua vong thom
Institute for Agro- |t Ralstonia eutropha | terium hoc (chloroaromatic-
Environmental NH9 thanh phéan chinh

Sciences, Japan)

trong thudc bao vé
thuc vat va dung
moi hitu co) trong
dat va nudc
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
120 | IR72 AgrEvo company Phosphinothricin-N- | M6 seo/ Southern blot 1998 San Khang thudc trir ¢o
(USA) acetyltransferase Bién nap Xuét
(PAT) (bar gene) tir | truc tiép
Streptomyces
hygroscopicus
121 | Nipponba | Inui et al. (Kobe Gen CYP2C9 va Mo sego/ Western blot va thtr | 2001 Phong | Khang nhiéu loai
re Univ, Japan) CYP2C19 (Drug- Agrobac- nghiém sinh hoc thi thudc trir ¢o
metabolizing terium nghiém
cytochrome P450) tu
nguoi
122 | Nipponba | Kawahigashietal. | Gen CYP2B6 (Drug- | Mo seo/ Western blot va thir | 2002 Phong | Khang nhiéu loai
re (National Institute | metabolizing Agrobac- nghiém sinh hoc thi thudc trir co
of Agrobiological cytochrome P450) tr | terium nghiém
Sciences, Japan) nguoi
123 | Bengal va | Magbool et al. Cry24 Mo seo/ PCR, Southern, 1998 Phong | Khang céc loai sau
M202 (John Innes Center, Bin gen Western blot va thir thi duc than
UK) nghiém sinh hoc nghiém
124 | M7, Bas- | Chaogang et al. Gen ma hoa cho doan | Mo seo / PCR, RT-PCR, 2003 Nha Khang rﬁy nau
mati 370 | (Academia Sinica, | sd 9 cua virus gay Agrobac- Southern blot, luoi
China) bénh can cbi ¢ la terium ELISA va thir
(RRSV §9) nghiém sinh hoc
125 | Jarrah Nagadhara et al. Gen gna (Galanthus | M0 seo/ Southern blot va 2004 Nha Khang ray nau
(Osmania Univ, nivalis agglutinin) Agrobac- thtr nghi¢m sinh ludi (BPH)
India) terium hoc
126 | Chaitanya | Lee et al. Gen SKTI (Kunitz Té bao Southern, Northern, | 1999 Nha Khang ray nau
(Gyeongsang Univ, | trypsin inhibitor) tir tran/PEG Western blot va thir luoi (BPH)
Korea) cay dau tuong nghiém sinh hoc
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
127 | Nagdongb | Sudhakar et al.. Gen gna (Galanthus | Phoi non/ Southern, Northern, | 1998 Nha Khang ray nau
uyo (John Innes Center, | nivalis agglutinin) Bin gen Western blot va thir ludi (BPH)
UK) nghi¢m sinh hoc
128 | ASD16, Tinjuanojun et al.. | Gen gna (Galanthus | Phoi non/ Southern and 2000 Phong | Khang ray niu
M5, M12 | (John Innes Center, | nivalis agglutinin) Bin gen Western blot thi (BPH)
va FX92 | UK) nghi¢ém
129 | Eyil05, | Locetal. (Cuulong Gen gna va CrylA(c) | ?/Bangen | PCR, Southernva |2001 | Nha Khang rdy nau va
Bengal Delta Rice Research Western blot ludi sau duc than
Institute, Vietnam)
130 | Khao Loc et al. (Univ of | Gen gna va CrylA(c) | Mo seo/ PCR, Sothern, 2002 Nha Khang ray nau
Dawk Mali | Durham, UK) Bin gen Northern, Western ludi (BPH) va sau duc
105 va blot va thir nghiém than
Supanburi sinh hoc
60 )
131 | EYI105, Saha et al. (Bose Gen Agglutinin turla | Mo seo/ PCR, Southern, 2006 Nha Khéng céc loai ray
Bengal Institute, India) cua Allium sativum | Agrobac- Northern, phan tich ludi
terium protein, xac dinh vi
tri cua transgene
trén cac nhiém sic
thé va thir nghiém
sinh hoc
132 | IR64 Qiu et al. (Chinese | Gen sp/ (spider insect | Mo seo/ PCR, Southernva | 2001 Nha Khang sau cuon la
Ademy of Sciences | toxin) Agrobac- thtr nghiém sinh luoi (Cnaphalocrasis
va Peking terium hoc medinalis) va sau
University, China) duc than (Chilo
suppressalis)
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
133 | Xiushui 11, | Magbool et al. CrylA(c), Cry2Ava | Mo seo/ PCR, Western blot | 2001 Phong | Khang cac loai sau
1C}1un11ang (John Innes Center, | gna Bin gen va thir nghiém sinh thi cuér} 1a, duc than
UK) hoc nghiém | va rdy nau
134 | M7, Wu et al. (Zhejiang | Gen CrylA(b) tix ?/ Agrobac- | - 2002 Phong | Tao lua khang sau
Basmati University, China) | Bacillus thuringiensis | terium thi
370 nghiém
135 | Xiushui Ye et al. (Zhejiang | Gen CrylA(b) tx Khéng co Khoéng c6 thong tin | 2001 Rudng | Tao lua khang sau
11 Uni-versity,China) | Bacillus thuringiensis | thong tin thi
nghiém
136 | Xiushui Fujimoto et al. Gen CrylA(b) tix Khong co Khong co6 thong tin | 1993 Phong | Tao lua khang sau
11 (Plantech Research | Bacillus thuringiensis | thong tin thi
Institute, Japan) nghiém
137 | IR58 Tu et al. (IRRI, Gen hop nhat N- ?9/Bin gen | Western blot 2000 Rudng | Tao lua khang sau
Philippines) terminal cua CrylA(b) thi
va C-terminal ctua nghiém
CrylA(c) tr Bacillus
thuringiensis
138 | Minghui | Kumpatla va Hall CryllIA ti Bacillus Phéi non/ Southern blot 1998 Phong | Tao gidng khang
63 (Texas A&M thuringiensis var. Bin gen thi sau
University, USA) tenebrionis, gen nghiém
crylllA
139 | Taipei Yoza et al. Gen Avidin tr ga véi | M0 seo/ PCR, Western blot | 2005 Nha Khéng céc loai con
309 (National Food doan ADN ma hoa Agrobac- va thtr nghiém sinh ludi trung trong qua
Research Institute, | cho 25 amino acid terium hoc trinh bao quan hat

Japan)

cua alpha amylase
signal peptide tir Iua
mach

nhu Tribolium
confusum va
Sitotroga cerealella
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
140 | Nipponba | Cheng et al.. (Univ. | CrylA(b) va CrylA(c) | Mo Southern, Northern | 1998 Nha Khéng céc loai sau
re of Ottawa, Canada) seo/Agrobac | blot va thir nghiém ludi duc than (Chilo
terium sinh hoc suppressalis va
Scirpophaga
incertulas)
141 | Nipponbare, | Shu et al. (Zhejiang | CrylA(b) t Bacillus | ?/ Agrobac- | ELISA va thu 2000 Nha Khang cac loai sau
Zggm%le 5 | Univ, China) thuringiensis terium nghiém sinh hoc luéi duc than
, 93VA,
ZAU16,
91RM,
T8340,
Pin92-528,
T90502 va
Kaybonnet
142 | Xuishuill | Wu et al. (Peking CryIA(b) tir Bacillus | ?/ Agrobac- | Southern, Western | 2002 Rudng | Sau duc than
Univ, China) thuringiensis terium blot va thir nghiém
sinh hoc
143 | Xuishuill | Xue et al..(Zhejiang | Gen pin2 Té bao ADN dot blotting | 1995 | Thu Khéng thude trir c6
Agricultural Univ., huyén phu nghiém | Basta™ va siu duc
China) /Bén gen ngoai | than (Chilo suppres-
d(‘Sng ;alis va Sesamia
inferens)
144 | Taipei 309, | Chen et al. Cry2A(a) tu Bacillus | M6 seo/ PCR, Southern blot | 2005 Phong | Tao cay khang sau
Tainung (Huazhong Agri- thuringiensis Agrobac- va phan tich protein thi
67, Pi4 cultural Univ, China) terium nghiém
145 | Minghui Cotsaftis et al. CrylB Mo seo/ Southern, Western | 2002 Nha Khang sau duc
63 (CIRAD, France) Agrobac- blot va thir nghiém ludi than
terium sinh hoc
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
146 | Ariete Khanna va Raina CryIA(c) tir Bacillus | Md seo/ Ban | PCR, RT-PCR, 2002 Nha Khéng sau duc
(National Research thuringiensis gen va Southern va Western ludi than (Scirpophaga
Center on Plant Agrobac- blot va thir nghiém incertulas)
Biotechnology, India) terium sinh hoc
147 | IR64, Pusa | Nayak et al. (Bose CrylAc Mo seo/ PCR, Northern, 1997 Phong | Khang céc loai sau
Basmati va | Institute, India) Bin gen Western blot, thi duc than
Karnal ELISA va thir nghiém
Local nghiém sinh hoc
149 | IR64 Ramesh et al. CrylA(b) va Mo seo/ PCR va Southern 2004 Phong | Tao cay khang sau
(Osmania Univ, CrylA(c) Agrobac- blot thi
India) terium nghi¢ém
150 | IR58025A, | Mochizuki et al. Trypsin inhibitor ?/ Agrobac- | Western blot va thir | 1999 Phong | Khang sau duc
IR58025B | (Tohoku National gene (wWti-B) tir cdy | terium nghiém sinh hoc thi than
va Vajram | Agricultural Experi- | Winged bean nghiém
ment Station, Japan)
151 | Nipponba | Datta et al.. (IRRIL, | CrylA(b) Phéi non/ Southern Blot va 2002 Phong | Khang sau duc
re Philippines) Bin gen Western blot TN than
152 | IR65600- | Duan et al.. Proteinase inhibitor II molecular analyses | 1996 Nha Khang sau duc
42-5-2 (Cornell University, | (pin2) tir khoai tay ludi than mau hong
USA) (Sesamia inferens)
153 | Japonica | Kumpatla et al.. Gen CryllIA va bar ?/Bangen | PCR va Southern 1997 Phong | Khang sau duc
rice (Texas A & M blot thi than
varieties | Univ., USA) nghiém
154 | Nang Ho et al. (Institute | CrylA(b)-CrylB Mo seo/ PCR, Southern, 2001 Nha Khéng sau duc
Thom of Tropical Agrobac- Western blot ludi than
Cho bao, | Biology, Vietnam) terium
Mot Bui
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
155 | Taipei Ramesh et al. CrylA(b), CrylA(c) Mo seo/ Southern, Northern | 2004 Phong | Khang sau duc
309 (Osmania Univ, va gna Agrobac- blot va thur nghiém thi than va loai con
India) terium sinh hoc nghiém | trung chich hat
156 | Chaitanya, | Rao et al. (Purdue Gen gna (Galanthus | Té bao tran/ | PCR, Southern va 1998 Phong | Tao Iua khang sau
Phalguna, | University, USA) nivalis agglutinin) bién 4p cao | Western blot thi
Swarna, va Phoi non/ nghi¢m
IR58025A, Bén gen
IR58025B
va Vajram
157 | Radon, Julio et al. (ETS Gen [Itrl (Trypsin Mo seo va PCR, Southern, 2003 Phong | Khang cac loai
Nortai, Ingenieros inhibitor BTI-CMe ) | phdi non/ Western blot va thir thi mot trong qua trinh
6511\341152, M5 | Agronomos, Spain) | tir lia mach Bin gen nghiém sinh hoc nghiém | bao quan hat
va
158 | IRS8, Ma et al. (Sichuan Gen gna ?/Bin gen | PCR, Southern 2003 Phong | Tao giong lua
Senia Agricultural blotting and thi khang sau
Biotechnology Western blotting nghiém
Engineering Research
Center, China)
159 | D297B Li et al. (Chinese Gen lectin tur cay gidt | Khong co PCR va Southern 2005 Phong | Tao cay khang sau
Academy of tuyét (gna) va trypsin | thong tin blot thi
Sciences, China) inhibitor (sbti) tur dau nghiém
tuong
160 | Zhuxian B | Foissac et al. (Univ | Gen gna Phéi non/ Western blot va thir | 2000 Phong | Ray xanh va ray
of Durham, UK) Bin gen nghiém sinh hoc thi nau
nghi¢m
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
161 | ASD16, Sivamani et al. Protein vo (cpl, cp2 | Phoinon va | PCR, Southern, 1999 Nha Khéang ray xanh
M12 (Montana State va ¢p3) cua virus Té bao Northern blot, ludi Nephotettix
Univ, USA) hinh c4u Tungro & huyén phu / | ELISA va thir virescens
lua (RTSV) Bin gen nghiém sinh hoc
162 | Kinuhikari | Su et al. (Cornell Doan ABRCI tir gen Té bao Southern va 1998 Phong | Nghién ctru phan
University, USA) HVA22 cla ltamach | huyén pht/ | Northern blot thi ung cua ABRCI
(Hordeum vulgare L.) | Bén gen nghiém | thudc promoter ctia
cung voi cac bién thé HVA 22
(kich thudc) khac nhau
cua promoter Actl tu
lua véi gus
163 | Kenfong | McElroy et al. Promoter Actinl véi | Tébao h}lyén Phan tich hoat tinh | 1990 Phong | Nghién ctru hoat
(Cornell gen gus phuva té bao | GUS thi tinh ctia promoter
University,USA) tran/ Ban gen nghiém | Actin I va kha
va phuong nang {mg dung
phép tryc tip trong bién nap gen
164 | Nipponba | Zhang et al. Promoter Actinl v&i | Té bao tran/ | Phan tich hoat tinh | 1991 Phong | Nghién ctru hoat
re, (Cornell Uni- gen gus PEG GUS thi tinh cua Actin 1
Taipei309 | versity, USA) nghi¢m | promoter trong cay
1a chuyén gen
165 | Lemont Kyozuka et al. Promoter Alcohol Té bao tran/ | Phan tich hoat tinh | 1994 Phong | Nghién ctru hoat
va (Plantech Research | dehydrogenase 1 Dién 4p cao | GUS thi tinh ctia promoter
Nipponba | Institute, Japan) (Adhl) tirngd va gen nghiém | Adh I cua ngd
re gus
166 | Taipei Al-Forkan et al. Gen gus va hpt Mo seo/ Southern blot 2004 Phong | Nghién ciru bién nap
309 (University of Agrobac- thi gen vdi cdc giong
Nottingham, UK) terium nghiém | 10a cia Bangladesh
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
167 | Nipponba | Zhao et al. Gen cecropin B va ?9/Ban gen | Southern blot 2003 Phong | Nghién ctru bién
re va (Zhejiang bar thi nap gene thong
Kinuhikari | University, China) nghiém | qua bin gen
168 | BR26, Fu et al. (John Gen bar, gus va hpt | Phoi non/ Southern blot 2000 Phong | Nghién ctru bién
Binni Innes Centre, UK) Bin gen thi nap gene thong
nghiém | qua bin gen
169 | Taipei309 | Mazithulela et al. Promoter cua protein | Phdi non/ Southern blot 2000 Phong | Nghién ctru hoat
(John Innes Centre, | vo cua virus duong Bin gen thi tinh ctia promoter
UK) van ¢ ngd (MSV )va nghiém | cua protein vo tir
gen GUS MSV
170 | ITA212 Hoa et al. (Cuulong | Cre va loxP Mo sego/ Southern blot 2002 Phong | Nghién ctru tao cay
Delta Rice Agrobac- thi chuyén gen sach
Research Institute, terium nghiém bﬁng cach loai bo
Vietnam) ADN khong can
thiét thong qua
viéc st dung
Cre/LoxP
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
171 | Taipei Wu et al. (Ventria | Dong bién nap chin gen | M seo/ PCR, Southernva | 2002 | Phong | Nghién ctru hidu
309 Bioscience, USA) | nam trén chin plasmids | Bin gen Western blot thi qua dong bién nap
khéc nhau: Hygro- nghiém | nhiéu gen
mycin phospho-
transferase, Glucuro-
nidase, Luciferase,
Phosphinothricin
acetyltransferase,
Alpha-1-antitripsin,
Hepatitis B virus
surface antigen,
Hepatitis C virus
envelop protein, Bacilis
Subtilisin BPN va
protein phat huynh
quang mau xanh
172 | Nipponba | Peng et al. (Purdue | Gen neomycin Té bao Southern blot 1995 Phong | Nghién ctru hé
re University, USA) | phosphotransferase II | trin/? thi thong dong bién
va gus nghiém | nap gen trén lta
173 | IR54 and | Cao et al. (Chinese | Cre va loxP Khong co Khong c6 thong tin | 2006 Phong | Nghién ctru tao cay
Radon Academy of thong tin thi chuyén gen sach
Sciences,China) nghiém | bang cach loai bo

ADN khong can
thiét thong qua
viéc st dung Cre
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
174 | Taipei309 | Miller et al. Gen bar va gus Phoi non/ Southern blot 2002 Phong | Nghién ciru hé thong
(Pioneer Hi-Bred Agrobac- thi dong bicn nap gen
International Inc., terium nghiém | V01 mot plasmid nhi
USA) nguyén mang 2 T-
ADN
175 | ZhongZuo | Vain et al. (John Gen bar, gus, ahplV | M0 seo/ PCR, Southern blot | 2003 Phong | Nghién ctru dong
321, Ariete | Innes Center, UK) | va gfp Agrobac- va ELISA thi bién nap gen tir hai
vaKhao terium nghi¢m | plasmid trén cung
Dawk Mali mot dong vi khuan
105 Agrobacterium
grobac
176 | Hi-II Afolabi et al. (John | Gen bar, gus, ahplV | Mo seo/ PCR va Southern 2004 Rudng | Nghién ctru hé
Innes Center, UK) | va gfp Agrobac- blot thi thong bién nap gen
terium nghiém | mot binary plasmid
mang hai T-ADN
177 | Nipponbare | Chung et al. (Pusan | Protein phat huynh Khong co Khong co6 thong tin | 2000 Gen chi thi mdi co
National quang mau xanh tu thong tin thé quan sat
University, Korea) | loai stra bién inplanta khong can
Aequorea victoria pha mau
178 | Nipponbare | L] et al. Promoter cua gen beta- | ?/ Agrobac- | PCR, Southern va 2005 Phong | Nghién ctru hoat
(Zhongshan 1, 3-glucanase terium Northern blot thi tinh ctia promoter
University, China) | isoenzyme GIII tir lia nghiém | GIII trén lua
mach va gen gus
179 | DS20, Hoa et al., Gen hyg va gus Mo sego/ Southern blot 1999 Phong | Nghién ctu kha
OMCS96, | (Cuulong Delta Agrobac- thi ning bién nap cua
%\élcsnzz’z Rice Research terium nghiém | gidng lha trong tai

Institute, Vietnam)

Viét nam
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
180 | Taipei Lietal. Céc dang dot bién Mo seo/ RT-PCR, Southern | 2005 Phong | Nghién ctru chirc
309 (Zhongshan khac nhau cua Agrobac- va Northern blot thi nang clia promoter
University, China) | promoter 5-1,3- terium nghiém | p-1,3-glucanase
glucanase isoenzyme isoenzyme GlIIr
GllIIr tur lha mach va trong qua trinh
gen gus tuong tac tang tinh
khang bénh bang
salicylic acid
182 | Zhonghua | Sorteberg et al. Céc dang dot bién Té bao tran / | RT-PCR, Southern | 2004 Phong | Nghién ctru chirc
8 (Agricultural khac nhau cua bién ap cao | va Northern blot thi nang cia HvLTP2
University of promoter protein van nghiém | trong qua trinh
Norway, Norway) | chuyén lipid tuong tac tang tinh
(HvLTP2) tir lta khang bénh bang
mach va gen gus salicylic acid
183 | Mot Bui, | Hoava Béng, Phosphomannose Té bao Southern blot 2002 Phong | Nghién ctru gen
MTL250 | (Cuulong Delta isomerase (pmi) huyén phw/ thi thanh lgc méi
Rice Research Agrobac- nghiém
Institute, Vietnam) terium
184 | Kinuhikari | Endo et al. (Nippon | Gen ipt va R Mo seo/ PCR 2002 Phong | Hé thong bién nap
Paper Industries, recombinase Agrobac- thi gen sach (khong co
Japan) terium nghiém | selectable marker)
dya trén ipt gen
185 | Radon Jin et al. (Zhejiang | Gen nhay Ac¢/Ds va ?/ Agrobac- | Khong co6 thong tin | 2003 Phong | Nghién ctru tao
University, China) | gen Apt terium thi giong lua bién nap
nghiém | gen sach thong qua

Ac/Ds
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
186 | Nipponba | Xue et al. Vung dinh kém thé Mo seo/ Northern blot va 2005 Phong | Tang mirc d6 thé
re (Shandong nhan (MARs) ly trich | Agrobac- thtr nghi¢m sinh thi hién cua gen
Agricultural tir cdy thude 1a (TM2) | terium hoc cho GUS nghiém | chuyén trong ciy
University,China) va gen gus voi hai bién nap gen
loai promoter 35S va
Ubiquitin
187 | Zhonghua | Oh et al. (Myongji | BP-MAR, doan 1.3- 7/ Agrobac- | Southern blot va 2005 Phong | Nghién ctru vai tro
11 University, Korea) | kb phia trén lién véi | terium RNA-dot blot thi cua MAR trong gen
dau 5' cia MAR trong nghiém | bién nap
lysozyme locus cua
ga
188 | Nipponba | Rathore et al. Gen Phosphino- Té bao tran/ | Southern blot 1993 Phong | Nghién clru ting
re (Purdue Univ, thricin acetyltrans- PEG thi dung bar nhu gen
USA) ferase (bar hay PPT) nghiém | thanh loc trong
bién nap gen ltia
189 | Nipponba | Ito et al. (Hokkaido | promoter cua gen Té bao tran/ | Southern blot 2000 Phong | Nghién ctru hoat
re Unibersity, Japan) | poxA (Peroxidase ) bién 4p cao thi tinh promoter cua
va gen GUS nghiém | gen pox 4
190 | IRAT 349 | Digeon etal. (Unit'’ede | Promoter cua gen Mo seo/ PCR va Southern 1999 Phong | Nghién ctru hoat
Biochimie et Bio-logie | ,,),,.0indoline-b va Bin gen blot thi tinh promoter cta
Mol eculaire des C'er GUS nghiém | gen puroindoline-b
eales, France) :
191 | Taipei9 Kloti et al. (Institute | Promoter cta virus Phéi non/ Southern blot 1999 Phong | Nghién ctru hoat
of Plant Sciences, hinh que tungro ¢ lta | Ban gen thi tinh promoter ctia
Switzerland) va gen GUS nghiém | virus tungro ¢ lua
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
192 | Kitaake | Wu et al. (National | Cac bién thé khac Khong c6 | Khong c6 thong tin | 2000 | Phong | Nghién ciru chirc
Institute for nhau ctia promoter thong tin thi nang cua dang cau
Agrobiological Glu-BI véi gen GUS nghiém | tric khong gian cis
resources, Japan) cua promoter Glu-B1

193 | Guangling | Yu et al. Gen Metr Mo seo/ PCR 2005 Phong | Chuan hoa qui

xiangnuo | (Yangzhou Agrobac- thi trinh bién nap
University, China) terium nghiém

194 | Nipponba | Kyozuka et al. Promoter rbcS va Té bao tran/ | Southern va 1993 Phong | Nghién ctru hoat

re (Plantech Research | gen gus bién 4p cao | Northern blot thi tinh cua promoter
Institute, Japan) nghiém | rbcS tir lha

195 | Taipei Cornejo et al. promoter Ubi tirngd | Té bao tran/ | Khong co6 thong tin | 1993 Phong | Nghién ctru hoat

309 (United States va gen gus Khoéng c6 thi tinh ctia promoter
Department of thong tin nghi¢m | Ubi trén lha
Agriculture, USA)

196 | Tainung Chan et al. Promoter cua gen a- | Phdi non/ Southern blot 1993 Phong | Nghién ctru hoat

62 (Academia Sinica, | amylase (a-Amy8) va | Agrobac- thi tinh ctia promoter
Taiwan) gus terium nghiém | cua a-amylase (a-
Amy$)

197 | Tainung Chan et al. Promoter a-amylase | Phoéi non/ Southern, Northern | 1994 Phong | Nghién ctru hoat
62 va (Academia Sinica, | (a-Amy$) tir lua va Agrobac- va phan tich hoat thi tinh cua promoter
Tainan 5, | Taiwan) gen gus terium tinh cua GUS nghiém | a-amylase cuia lha

198 | Nipponba | Sakamoto et al. Gen G4 2- oxidase 7/ Agrobac- | Southern, Northern | 2003 Phong | Lam giam chiéu
re (Univ of Tokyo, (OsGA20x1) tu lha terium blot, phén tich GA3 thi cao cay

Japan) nghiém
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
199 | Dongjin, Jeon et al. (Pohang | MADS-box tlr cay laa | M6 seo/ Southern, Northern | 2000 Nha Cai thién cao cay
E%fdonggb Univ of Science (OsMADS], Agrobacteri | blot va quan sat luéi | va thoi gian sinh
D;e};ilrll,g > | and Technology, OsMADSS, um dang hinh trudng
Hwayoung, | Korea) OsMADSG,
Milayng109 OsMADS?7,
, Palgong, OsMADSS,
Singeumho, OsMADSI14)
Milayngl51
200 | Norin8 Hayama et al. (Nara | Antisense cua gen Mo seo/ RT-PCR, phan tich | 2003 Nha Rt ngan thoi gian
Institute of Science | OsGI tur cay lua, gen | Agrobac- mRNA bing ludi sinh truong
and Technology, orthologue cua terium phuong phép Rnase
Japan) Arabidopsis protection assay
GIGANTEA (GI)
201 | Taipei He et al. (Salk Gen diéu khién hoa Mo seo/ PCR, Northern blot | 2000 Nha Rut ngan thoi gian
309 Institute for Biolo- | gi6ng 14 tir Bin gen ludi sinh truong
gical Studies, USA) | Arabidopsis thaliana
202 | Wuxiangjin | Liu et al. Gen Ferritin tir ddu Mb seo/ PCR, Southern va | 2004 Phong | Tao gidng lua giau
9 (Yangzhou Phaseolus limensis Agrobac- Northern blot thi sat
University, China) terium nghiém
203 | Taipei Bellaloui et al. Gen Sorbitol-6- M6 seo/ PCR, Southern blot, | 2003 Nha Téang kha ning di
309 (California State phosphate dehydro- | Agrobac- va thr nghiém sinh ludi dong cua Bo trong
Univ, USA) genase (s6pdh) terium hoc mach libe cua lua
204 | IR68144- | Vasconcelos et al. Gen Ferritin tu cay ?/Bangen | PCR, Southern, 2003 Phong | Tang ham lugng
3B-2-2-3 | (IRRI, Phillippines) | dau tuong Western blot va thir thi st va k&m trong
nghié€m sinh hoc nghiém | hat gao
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
205 | Taipei Blilou et al. Gen van chuyén Lipit | Té bao tran/ | RT-PCR va thir 2000 Phong | Nghién ctru moi
309 (Estacion 1L(tp 1) Dbién ap cao | nghiém sinh hoc thi lién hé giita sy thé
Experimental del nghi¢m | hién cta ltp] va
Zaidin, Spain) qua trinh hinh
thanh mycorrhiza
trong ving ré
206 | Zhonghua | Sun et al. (Chinese | Gen Glutamine 7/ Agrobac- | PCR, Southern va | 2005 Phong | Tao giong lta co
10 Academy of synthetase (GSI va terium Norhtern blot thi kha nang hap thu
Agricultural GS2) tir vi khuan nghiém | va st dung dam
Sciences, China) hiéu qua
207 | Taipei Dey et al.. (IRRI, Gen Nodulin Phoi non Southern blot, RT- | 2004 Nha Tao kha nang hinh
309 Philippines) (Enod40) tir cay ho | /Béan gen PCR ludi thanh nét san cta
dau vi khuan cé dinh
dam trén lta
208 | Taipei Dey et al.. (IRRI, Protein ¢6 gan nhan | Phéi non/ Southern blot 1999 Phong | Tao khad ndng cong
309 Philippines) t6 Nod tir dau twong | Ban gen thi sinh cua vi khuén c6
nghiém | dinh dam trén lua
209 | Murasaki | Sreevidya et al. Gen Lectin (ps/) tr Mo seo/ PCR, Southern blot | 2005 Phong | Tao kha nang cong
(IRRI, Philippines) | ddu Ha lan (Pissium | Agrobac- va thir nghiém sinh thi sinh cua vi khuén
sativum) va Lectin- terium hoc nghi¢m ¢ dinh dam trén
nucleotide phospho- lua
hydrolase (gs52) t
gidng dau hoang dai
(Glysine soja)
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
210 | Taipei Schunmann et al. Promoter cua hai gen | ?/ Agrobac- | Thu nghiém sinh 2004 Phong | Nghién ctru chirc
309 (Graingene, van chuyén terium hoc thi nang clia promoter
Australia) phosphate tu lta nghiém | diéu khién qua
mach diéu khién gen trinh hap thu lan
gus hoac gfp
211 | Nipponba | Yietal. (Zhejiang | Gen OsPTFI (Trans- | Mo s¢o/ - 2005 Phong | Cai thién tinh hép
re University, China) | cription factor) tir [ua | Agrobac- thi thu phosphate
terium nghiém | trong moi trudng
nghéo lan
212 | Kitaake Goto et al. (Central | Gen Ferritin tir cy M6 seo/ RT-PCR, Southern, | 1999 Nha Tang ham lugng
Research Institute | dau tuong Agrobac- Western blot va thir ludi sat dé tiéu trong
Electric Power terium nghi¢m sinh hoc hat gao
Industry, Japan)
213 | Tsukinohi | Takahashi et al. Gen Nicotianamine | Mo s¢o / Southern, Northern | 2001 Nha Tang kha ning hap
kari (Univ of Tokyo, aminotransferase Agrobac- blot va thir nghiém ludi thu sét trong diéu
Japan) (naatA va naatB) tx | terium sinh hoc kién dit kiém
Ia mach
214 | Notohikari | Wakita et al. Gen bao hoa axit béo | Mo seo/ Southern, Northern | 1998 Phong | Cai thién thanh
(Ishikawa (NtFAD3) tr cay Bin gen blot va phan tich thi phan axit béo trong
Agricultural thudc 14 hoa hoc nghiém | hat
College, Japan)
215 | Kitaake Queet al. (National | Gen Ferritin subunit | ?/ Agrobac- | Southern, Northern | 2005 Nha Cai thién ham
Institute of 1 cADN cua dau terium va Western blot ludi lwong sit trong hat
Agrobiological tuong (SoyferH-1) £ao

Sciences, Japan)
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
216 | Taipei Lucca et al. (Institute | Gen Ferritin Mo seo/ Northern va 2002 Phong | Tao giong lua giau
309 for Plant Science, Agrobac- Western blot thi sat
Switzerland) terium nghiém
217 | M12 Drakakaki et al. Gen Ferritin tt ddu | Phoi non/ Southern, Northern | 2000 Phong | Tao gidng lua giau
(John Innes Centre, | twong (Glycine max) | Ban gen va Western blot thi sat
UK) nghi¢m
218 | Taipei Nandi et al. Gen Lactoferin (hlf) | ?/ Viti€m Southern, Western | 2002 Phong | Tang ham lugng
309 (Applied tr nguoi blot, ELISA va thir thi lactoferin trong hat
Physiologics, USA) nghi¢m sinh hoc nghi¢m
219 | Taipei310 | Islam et al. (CSIRO | Gen Albumin tiu cay | ?/ Vitiém PCR va dién di 2005 Phong | Cai thién ham
Entomology, huéng duong protein thi lugng sulfur trong
Australia) nghiém | hat gao
220 | Matsuyam | Momma et al. Gen Glycinin Khong co SDS-PAGE va 1999 Phong | Tao giong lua giau
a-mii (Kyoto University, | (41aB1b) tir dau thong tin Western blot thi glycinin
Japan) tuong nghiém
221 | Taipei Suzuki et al. (UC Gen Lactoferrin Mo seo/ Ly trich lactoferrin | 2003 Phong | Tong hop
309 Davis, USA) (rHLf) t& nguoi Bin gen tir dung dich huyén thi lactoferrin
phui chuyén gen nghi¢m
222 | Nipponba | Zheng et al. B-phaseolin tix Té bao tran/ | Southern va 1995 Phong | Tao giong lua giau
re (Louisiana State Phaseolus vulgaris L. | PEG Western blot thi lysine (B-
University, USA) nghiém | phaseolin)
223 | Taipei Hagan et al. Gen albumin ciia hat | 2/ Bin gen | Northern va phan 2003 Phong | Tang protein giau
309 (CSIRO Plant (SSA) tir cay me tich hoa 1 hoc thi lvu huynh
Industry, Australia) nghiém
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
224 | Matsuyam | Katsube et al. Glycinin (AlaB1b) tir | Té bao tran/ | PCR, Northern blot | 1999 Phong | Tang protein giau
a-mii (Kyoto Univ, dau tuong Dién ap cao | va thir nghiém sinh thi luu huynh trong
Japan) va Agrobac- | hoc nghi¢m | hat
terium
225 | Taipei Wu et al. (Missouri | Gen ma hoa cho Mo sego/ PCR, Western va 2003 Phong | Tang protein giau
309 Univ, USA) tRNA(lys) dd bibién | Bén gen phan tich hoa hoc thi lysine
doi nghiém
226 | Nipponba | Tozawa et al. Gen ma hoé cho Mo seo/ Southern, Northern | 2001 Phong | Tang ham lugng
re (National anthranilate synthase | Agrobac- blot va thu nghiém thi tryptophan
Agriculture da bi bién doi terium sinh hoc nghiém
Research Center, (OASA1-D323N)
Japan)
227 | Taipei9 Burkhardt et al. Gen Phytoen Phoi non/ RT-PCR, Southern | 1997 Phong | Tang hanm lugng
(Institute for Plant | synthase tir ciy thuy | Ban gen va Western blot thi phytoene, tién chat
Sciences, tién hoa vang nghiém | cho provitamine A,
Switzerland) (Narcissus trong hat gao
pseudonarcissus)
228 | BR28§, Parkhi et al. (IRRI, | Gen Phytoen Mo seo/ PCR va Southern 2005 Phong | Tao gidng lua giau
BR29 va | Philippines) synthase (psy) tu ngo, | Agrobac- blot thi Vit A nhung khong
IR86144 carotene desaturase | terium nghi¢ém | chtra gen thanh lgc

(crtl) tor Erwinia
uredovora
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
229 | Taipei Beyer et al. (Univ Céc gen ma hoa cho | Phoi non/ Northern, Western | 2002 Phong | Tong hop pro-
309 of Freiburg, céc enzyme can thiét | Agrobac- blot va phan tich thi vitamine A
Germany) cho qua trinh sinh terium hoa hoc nghiém
téng hop Pro-
vitamine A (psy, lcy
va crtl)

230 | IR64, Hoa et al. (Swiss Céc gen ma hod cho | Phdi non/ PCR, Southern blot | 2003 Phong | Tong hop pro-
MTL250, | Federal Institute of | cic enzyme can thiét | Agrobac- va thur nghiém sinh thi vitamine A
Taipei Technology, cho qua trinh sinh terium hoc nghiém
309 Switzerland) tong hop Pro-

vitamine A (psy va
crtl)

231 | Taipei Ye et al. (Swiss Céc gen ma hoa cho | Phoi non/ Southern blot va 2000 Phong | Tong hop pro-
309 Federal Institute of | cac enzyme can thiét | Agrobac- phén tich hoa hoc thi vitamine A
Technology, cho qua trinh sinh terium nghi¢m

Switzerland) téng hop Pro-
vitamine A (psy va
crtl)

232 | Asanohik | Paine et al. Gen Phytoene Mo seo/ PCR va phan tich 2005 Nha Tang ham lugng
ari (Sygenta) synthase (psy) ti ngo, | Agrobac- ham luong beta- luoi beta-carotene trong

carotene desaturase terium carotenoid hat gao
(crtl) tir Erwinia
uredovora
233 | Taipei309 | Hoa et al. (Cuulong | Gen phospho- Mo seo/ Southern blot 2005 Nha Tang ham lugng
Delta Rice mannose isomerase, | Agrobac- ludi beta-carotene trong
Research Institute, | phytoene synthase va | terium hat gao
Vietnam) crtl-syntheti-
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
cphytoene desaturase
234 | IR64, Hoa et al. (Cuulong | Gen phytoene Mo seo/ Southern blot 2003 Nha Tang ham lugng
Taipei309 | Delta Rice synthase va crtl- Agrobac- ludi y-oryzanol va -
Research Institute, | synthetic-phytoene terium carotene trong hat
Vietnam) desaturase gao
235 | Tainung Huang et al. Gen albumin huyét Mo seo/ ADN, RNA va 2005 Phong | San xuat serum
67 (Academia Sinica, | thanh (Has) t nguoi | Agrobac- protein blot thi albumin trong
Taiwan) terium nghiém | dung dich huyén
phu cia lta
236 | Sasanishiki, | Okada et al. Cryj I- Gen gay di MO0 seo/ Western blot va thu | 2003 Phong | San xuat chat di
Yamahoshi | (Tohoku Univ, g phan hoa cay Agrobac- nghiém sinh hoc thi ung nguyén do hat
Japan) tuyét tung Nhat Ban | terium nghiém | phan cua cay tuyét
tung Nhét Ban
237 | Bengal Torres et al. (John ADN ma hoé cho Mo seo/ Southern va 1999 Phong | San xut chat
Innes Center, UK) | mach don Bin gen Northern blot thi khang thé chong
(scFvT84.66) nghiém | lai carcino-
embryonic antigen
(scFvT84.66)
238 | Kitaake Yasuda et al. Gen GLP-1 Mo seo/ PCR va Western 2005 Phong | Tao gidng lua giau
(National Institute | (Glucagon-like Agrobac- blot thi glucagon dung
of Agrobiological peptide 1) terium nghiém | diéu tri bénh tiéu

Sciences, Japan)

duong
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
239 | 93VA Panahi et al. Nhan t6 kich thich | M6 seo/ PCR, RT-PCR, 2004 | Phong | San xuat hIGF-1
(National Research | sinh truong gidng Agrobac- Southern, Western thi
Concil of Canada, | nhu Insulin (kIGF-1) | terium blot, ELISA va thi nghiém
Canada) tr nguoi nghi¢m sinh hoc
240 | Tainung6 | Chen et al. Gen Interferon- Mo seo/ Southern, Northern, | 2004 Phong | San xuét
7 (Academia Sinica, | gamma (/FN-y) Agrobac- Western blot va thir thi interferon-gamma
Taiwan) terium nghiém sinh hoc nghiém | cho nganh dugc
241 | Koshihika | Fujiyama et al.. Gen Lactoferin tir ?/Ban gen | Thir nghiém sinh 2004 Nha San xuét lactoferin
ri (Osaka Univ, nguoi hoc ludi va
Japan) phong
thi
nghiém
242 | Taipei Huang et al. Lysozyme (Hls) tur Mo seo/ PCR, Southern, phan | 2002 Nha San xuét lysozyme
309 (Ventria Bio- ngudi Bin gen tich protein va thir ludi
science, USA) nghiém sinh hoc
243 | Taipei Huang et al.. Lysozyme (HIs) tir Mo sego/ Western blot, 2002 Phong | San xuat lysozyme
309 (Applied nguoi Bin gen ELISA va thir thi
Phytologics, USA) nghiém sinh hoc nghiém
244 | Taipei Yang et al. (Applied | Lysozyme (HIs) tir Mo seo/ PCR, Western blot | 2001 Phong | Tong hop
309 Phytologics Inc, nguoi Agrobac- va thir nghiém sinh thi lysozyme trong lua
USA) terium hoc nghiém
245 | Taipei Yang et al. (Ventria | Lysozyme (HIs) tir ?/ Vi tiém Quan sat kinh hién | 2003 Phong | San xuat lysozyme
309 Bioscence, USA) nguoi vi va thir nghiém thi trong hat
sinh hoc nghi¢m
246 | Taipei309 | Hennegan et al. Promoter Puroindo- | 7/ Vi tiém Southern, va 2005 Phong | San xuat lysozyme
(Ventria line b, doan peptit tin Western blot thi
Bioscience,USA) hiéu (Tapur) va nghi¢m
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
lysozyme tir nguoi
247 | Taipei Terashima et al. Gen alpha - Khong co Khong c6 thong tin | 2002 Phong | San xuét protein
309 (Osaka Perfecture antitrypsin th nguoi thong tin thi tai t hop
Univ, Japan) nghiém
248 | Kinuhikari | Tada et al. (Nagoya | Antisense ctia 16 kDa | Té bao tran/ | Southern, Northern | 1996 Phong | Gidm ham lugng chat
University, Japan) | chat gy di tmg Dién ap cao | blot, SDS-PAGE va thi gay di img (RA17)
(RAI7) tir ta ELISA nghigm | "On¢ hat g
249 | EYI105 Claparols et al.. Gen Transgluta- Phéi chin/ Southern, Northern, | 2004 Phong | San xuat
(Instituto de Biologia | minase tir chudt Bin gen Western blot va thu thi transglutaminase
Molecular de . (rTGp-gen van nghiém sinh hoc nghiém
Barcelona, Spain) chuyén glutaminase
tir tuyén tién liét cia
chudt)
250 | Kitaake Takagi et al. Céc epito cua té bao | 2/ Agrobac- | Southern va 2005 Phong | San xuat vacxin
(National Institute | T cua Cryjlvall terium Northern blot thi trong hat gao
of Agrobiological nghi¢m
Sciences, Japan)
251 \‘:/]EYEE%ZE ; Liu et al. Poan antisense 756 Mo seo/ Southern, Northern | 2003 Rudng | Giam ham lugng
Zheflg)fang > | (Yangzhou Uniyv, bp cua gen Wx tir lta | Agrobac- blot va thir nghiém amylose trong hat
24 va China) nam gilra exon 6 va 9 | terium sinh hoc gao
Longtefu B
252 | M202 Krishnamurthy Gen Puroindoline M6 seo/ PCR, Southern, 2001 Phong | Tang do mém cla
(Montana State (pind va pinB) tir laa | Bén gen Northern, Western thi hat
Univ, USA) mi blot, ELISA va thi nghi¢m

nghiém sinh hoc

325




TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
253 | Nakdong | Kim et al. (Myong | Gen san xuét Mo seo/ RT-PCR, Southern, | 2005 Phong | Téng muc do phan
Ji Univ, Korea) Glycogen (glgB) tt | Agrobac- Western blot va thir thi nhanh cua amylo-
E.coli terium nghiém sinh hoc nghiém pectin trong hat
254 | Nakdong | Kongetal. Gen Phytochrome A | M0 sgo/ Southern, Western | 2004 Rudng | Cai thién dang
(Kyungpook National | (phyA) tir cay Agrobac- blot va thir nghiém hinh va ning suit
Univ, Korea) Arabidopsis thaliana | ferium sinh hoc
255 | Kitaake Jiao et al. (Jiangsu | NADP-malic enzyme Khong co Khong c6 thong tin | 2002 Phong | Cai thién quang
Academy of (ME) tir lta va gen thong tin thi hop cta cay
Agricultural P hogp holemlp yruvate nghiém
> . carboxylase (PC),
Sciences, China) pyruvate,orthophosphate
dikinase (PK), va PC+PK
(CK) tu ngd
256 | Zhonghua | Jin et al. (Zhejiang | Antisense cua ?/ Agrobac- | Khong co6 thong tin | 2004 Phong | Nghién cttu anh
11 Univ, China) Rubisco activase terium thi hudng cua vigc
(RCA) nghi¢m | gidm hoat tinh
Rubisco activase
lén Rubisco va
quang hop
257 | Kitaake Agarie et al. (Saga | Gen Phosphoenol- Mo seo/ Thtr nghiém sinh 2002 Phong | Tang kha nang
Univ, Japan) pyruvate carboxylase | Agrobac- hoc thi quang hop
(pepc) tir ngd terium nghi¢ém
258 | Kinuhikar | Takeuchi et al. NADP-dependent Mo seo/ Northern, Western | 2000 Nha Tang kha nang
(Mitsui Chemicals, | malic enzyme Agrobac- blot, va céac thu ludi quang hop
Inc., Japan) (NADP-ME) ti ngd terium nghiém sinh hoc
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phip nap
/Phong
thich
259 | Kitaake Fukayama et al. Phosphoenolpyruvate | Khong co Khong c6 thong tin | 2003 Phong | Cai thién quang
(National Institute | carboxylase (PEPC) | thong tin thi hop cua cay
of Agrobiological tr ngod nghi¢m
Sciences, Japan)
260 | Kitaake Fukayama et al. Gen C4-Specific MO seo/ RT-PCR, southern, | 2001 Phong | Cai thién quang
(National Institute | Pyruvate, Orthophos- | Agrobac- Northern blot va thi hop cua cay
of Agrobiological | phate Dikinase (C4- | terium SDS-PAGE nghi¢m
Sciences, Japan) Pdk) tr ng6d
261 | Tsukinohi | Suzuki et al. (Japan | Gen Phosphoenolpy- | Té bao tran/ | Western blot 2000 Phong | Nghién ctru bién
kari Tobacco Inc.,Japan) | ruvate carboxykinase | Pién ap cao thi nap enzyme tham
(PCK) tu cay C4 nghiém | gia qua trinh quang
Urochloa panicoides hop cua cay C4
vao lia
262 | Kitaake, Ku et al. Phosphoenolpyruvate | ?/ Agrobac- | Southern, Northern, | 1999 Phong | Tang kha nang
Nipponba | (Washington State | carboxylase (pepc) tr | terium Western blot va thir thi quang hop
re Univ, USA) ngo nghiém sinh hoc nghiém
263 | Notohikari | Makino et al. Doan Antisense cia | ?/ Ban gen | Ly trich Rubisco va | 2000 Phong | Cai thién ning suat
(Tohoku Univ, rbeS (Rubisco small thtr nghiém sinh thi va hiéu qua su
Japan) subunit ) tir lua hoc nghiém | dung dam trong
diéu kién nong do
CO2 trong méi
trudng cao
264 | Taipei Lunn et al. (CSIRO | Gen sps (Sucrose- Mo seo/ Ly trich SPS va thu | 2003 Phong | Cai thién ning suat
309 Plant Industry, phosphate synthase) | Agrobac- nghiém sinh hoc thi
Australia tu Cyanobacterium terium nghi¢m
Synechocystis sp. va nha
ludi
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TT | Tén giong | Tac gia/ Co quan Gen/Vector M0 sir dung/ | Phwong phap xét Nam Hién Ung dung
Phuong nghiém bién trang
phap nap
/Phong
thich
265 | Kitaake Sakulsingharoj Gen glgC-TM tr £ Mo seo/ PCR, Northern blot | 2004 Phong | Tang trong lugong
(Washington State | coli Agrobac- va thtr nghiém sinh thi hat
Univ, USA) terium hoc nghi¢m
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PHU LUC D: DANH SACH CAC SAN PHAM CHUYEN GEN DA BUQC PANH GIA AN TOAN
Department of Food Safety, MHLW
As of 12 Apr 2007

~

Cay Dong Tinh trang Noi nop Noi san xuét Thei diém
trong don hoan thanh
Khoai New Leaf Potato Bt6 Khang sau Mosanto Mosanto Company (USA) 30/3/2001
tay (8) Japan Ltd.

New Leaf Potato SPBT02- 05 Khang sau Mosanto Mosanto Company (USA) 30/3/2001
Japan Lid.
New Leaf Plus Potato RBMT21-129 Khang sau Mosanto Mosanto Company (USA) 14/9/2001
Khang virus Japan Lid.
New Leaf Plus Potato RBMT21-350 Khang sau Mosanto Mosanto Company (USA) 14/9/2001
Khang virus Japan Ltd.
New Leaf Plus Potato RBMT22-82 Khang sau Mosanto Mosanto Company (USA) 14/9/2001
Khang virus Japan Ltd.
New Leaf Plus Potato SEMT15-101 Khang sau Mosanto Mosanto Company (USA) 6/5/2001
Khang virus Japan Ltd.
New Leaf Y Potato SEMT15-15 Khang sau Mosanto Mosanto Company (USA) 6/5/2001
Khang virus Japan Lid.
New Leaf Y Potato SEMT15-02 Khang sau Mosanto Mosanto Company (USA) 30/3/2001
Khang virus Japan Ltd.
Pau Dau twong Roundup Ready 40-3-2 Chéng chiu thuéc Mosanto Mosanto Company (USA) 30/3/2001
twong tre cd Japan Ltd.
(4) 260-05 Ham lwong axit DuPont K.K. Optimum Quality Grain LLC (USA) 30/3/2001
Oleic cao
A2704-12 Chéng chiju thubc Bayer Bayer CropScient (Germany) 8/7/2001
trir cO CropSience
Ltd.
AB547-127 Chéng chiu thuéc Bayer Bayer CropScient (Germany) 8/7/2001
trir cO CropSience
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Cay Dong Tinh trang Noi nép Noi san xuat Thoi diém
tréng don hoan thanh
Ltd.
Cucai | T120-7 Chéng chiu thuéc Bayer Bayer CropScient (Germany) 30/3/2001
duwdng trte cd CropSience
(3) Ltd.
Cu cai dwong Roundup Ready 77 Chéng chiu thuéc Mosanto Mosanto Company (USA) Syn-genta seeds 5/6/2003
trlr co Japan Ltd. AG (Switzerland )
Cu cai dwdng Roundup Ready H7-1 Chéng chiu thuéc Mosanto Mosanto Company (USA) 30/6/2003
trir cO Japan Ltd. KWs Saat AG (Germany)
Bt11 Khang sau; Chéng | Syngenta Syngenta Seeds AG (Switzerland) 30/3/2001
chiu thubc trir cd Seed K.K
Ngbo Dong 176 Khang sau Syngenta Syngenta Seeds AG (Switzerland) 30/3/2001
(26) Seed K.K
MON810 Chéng chiu thubc Monsanto Mosanto Company (USA) 30/3/2001
trir cO Japan Ltd.
T25 Chéng chiu thubc Bayer Bayer CropScient (Germany) 30/3/2001
trir cd CropScient Ltd
DLL25 Khang sau; Chéng | Monsanto Mosanto Company (USA) 30/3/2001
chiju thudc trir cd Japan Ltd.
DBT418 Chéng chiu thubc Monsanto Mosanto Company (USA) 30/3/2001
trir cO Japan Ltd.
Ng6 Roundup Ready GA21 Chéng chiu thubc Monsanto Mosanto Company (USA) 30/3/2001
trir cO Japan Ltd.
. Ng6 Roundup Ready NK603 Chéng chiu thubc Monsanto Mosanto Company (USA) 30/3/2001
Ngo trir cO Japan Ltd.
(26) T14 Chéng chiu thuéc Bayer Bayer CropScient (Germany) 30/3/2001
trir cO CropScient Ltd
Ng6 ngot BT11 Khang sau; Chéng | Syngenta Syngenta Seeds AG (Switzerland) 30/3/2001
chiu thubc trir cd Seed K.K
MONBS863 Khang sau Monsanto Mosanto Company (USA) 21/2/2002
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Cay Dong Tinh trang Noi nép Noi san xuat Thoi diém
tréng don hoan thanh
Japan Ltd.

Dong ng61507 Khang sau; Chéng | Dow Chemical | Pioneer Hi-Bred International Inc. Mycogen 8/7/2002
chiu thuéc trir cd Japan Ltd Seeds/Dow AgroSciences LLC(USA)

Dong Ngbé Roundup Ready NK603 Khang sau; Chéng | Monsanto Mosanto Company (USA) 30/6/2003
chiu thuéc trir cd Japan Ltd.

Dong Ngbé Roundup Ready GA21X Mon810 Khang sau; Chéng | Monsanto Mosanto Company (USA) 30/6/2003
chiu thudc trir cd Japan Ltd.

Dong Ngd Roundup Ready NK603 X MON810 Khang sau; Chéng | Monsanto Mosanto Company (USA) 30/6/2003
chiu thuéc trir cé Japan Ltd.

Dong T25X MON810 Khang sau; Chéng | DuPont K.K Optimum Quality Grains LLC (USA) 30/6/2003
chiu thudc trir cd

Dong 1507 X Ng6 Roundup Ready NK603 Khang sau; Chéng | DuPont K.K Dow AgroSciences LLC/ Pioneer Hi- 3/3/2004
chiu thuéc trir cd Bred International Inc (USA)

Dong MON810 X MON863 Khang sau Monsanto Japan | Mosanto Company (USA) 3/3/2004

Ltd.

Dong Mon 863X MON810X Ngd Roundup Ready NK603 Khang sau; Chéng | Monsanto Mosanto Company (USA) 5/10/2004
chiu thuéc trir cé Japan Ltd.

B.t Cry34/35Ab1 Dong DAS-59122-7 Khang sau; Chéng | DuPont K.K Dow AgroSciences LLC/ Pioneer Hi- 25/10/2005
chiu thubc trr cd Bred International Inc (USA)

MON88017 Khang sau; Chéng | Monsanto Mosanto Company (USA) 25/10/2005
chiju thudc trir cd Japan Ltd.

MON88017X MON810 Khang sau; Chéng | Monsanto Mosanto Company (USA) 10/11/2005
chiu thudc trir cd Japan Ltd.

Dong 1507X B.t Cry34/35Ab1 Dong DAS-59122-7 Khang sau; Chéng | DuPont K.K Dow AgroSciences LLC/ Pioneer Hi- 15/12/2005
chiu thubc trr ¢ Bred International Inc (USA)

Dong B.t Cry34/35Ab1 Dong DAS-59122-7X NK603 Khang sau; Chéng | DuPont K.K Dow AgroSciences LLC/ Pioneer Hi- 15/12/2005
chiu thuéc trir cd Bred International Inc (USA)

Dong B.t Cry34/35Ab1 Dong DAS-59122-7X 1507X NK603 Khang sau; Chéng | DuPont K.K Dow AgroSciences LLC/ Pioneer Hi- 15/12/2005

chiu thudc trir cd

Bred International Inc (USA)
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Cay Dong Tinh trang Noi nép Noi san xuat Thoi diém
tréng don hoan thanh
LY038 Ham lwong lysine Monsanto Mosanto Company (USA) 12/4/2005
cao Japan Ltd.
Cai dau Roundup ready RT73 Chéng chiu thuéc Monsanto Mosanto Company (USA) 30/3/2001
trir cO Japan Ltd.
Cai HCN92 Chéng chiu thubc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
dau trir co Sciences Ltd
(15) PGS1 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
tre cd Sciences Ltd
PHY14 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
trie cd Sciences Ltd
PHY35 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
tre cd Sciences Ltd
PGS2 Chéng chiu thubc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
trie cd Sciences Ltd
PHY36 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
trie cd Sciences Ltd
T45 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
tre cd Sciences Ltd
MS8RF3 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
tre cd Sciences Ltd
HCN10 Chéng chiu thubc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
trie cd Sciences Ltd
MS8 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
trte cd; Bat duc dwe | Sciences Ltd
RF3 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
trtr co; Phuc hoi Sciences Ltd
tinh bat duc dwc
WESTAR-Oxy-235 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001

trlr cd

Sciences Ltd
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Cay Dong Tinh trang Noi nép Noi san xuat Thoi diém
tréng don hoan thanh
PHY23 Chéng chiu thuéc Bayer Crop- Bayer CropSciences (Germany) 30/3/2001
trie cd Sciences Ltd
Cai dau Roundup ready 1445 Chéng chiju thuéc Monsanto Mosanto Company (USA) 14/9/2001
trir cO Japan Ltd.
Co linh | J101 Chéng chiu thubc Monsanto Mosanto Company (USA) 10/14/2005
lang (3) trir cé Japan Ltd.
J163 Chéng chiu thuéc Monsanto Mosanto Company (USA) 10/14/2005
trir cO Japan Ltd.
Dong J101 X J163 Chéng chiu thuéc Monsanto Mosanto Company (USA) 10/14/2005
trir cO Japan Ltd.
Bong Roundup ready 1445 Chéng chiu thubc Monsanto Mosanto Company (USA) 30/3/2001
Bdng trir co Japan Ltd.
(18) Boéng BXN 10211 Chéng chiu thuéc Stoneville Stoneville Pedigeed Seed (USA) 30/3/2001
trir co Pedigeed
Seed
Bong BXN 10222 Chéng chiju thuéc Stoneville Stoneville Pedigeed Seed (USA) 30/3/2001
trte cd Pedigeed
Seed
Bong Ingard 531 Insect resistance Monsanto Mosanto Company (USA) 30/3/2001
Japan Ltd.
Bong Ingard 757 Insect resistance Monsanto Mosanto Company (USA) 30/3/2001
Japan Ltd.
Bdéng BXN 10215 Chéng chiju thuéc Stoneville Stoneville Pedigeed Seed (USA) 30/3/2001
trtr co Pedigeed
Seed
15985 Khang sau Monsanto Japan | Mosanto Company (USA) 10/1/2001
Ltd.
Khang sau; Chéng | Monsanto Mosanto Company (USA) 30/6/2003

Dong Roundup Ready Cotton1445X Béng Ingard 531
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Cay Dong Tinh trang Noi nép Noi san xuat Thoi diém
tréng don hoan thanh
chiu thudc trir cd Japan Ltd.
Dong 15985 X Béng Roundup ready 1445 Khang sau; Chéng | Monsanto Mosanto Company (USA) 30/6/2003
chiu thuéc trir cé Japan Ltd.
LLCotton25 Chéng chiu thubc Bayer Bayer CropSciences (Germany) 6/28/2004
trir co Cropscience
Ltd.
MON88913 Chéng chju thuéc trir | Monsanto Japan | Mosanto Company (USA) 4/7/2005
cd Ltd.
MON88913X 15985 Khang sau; Chéng | Monsanto Mosanto Company (USA) 4/7/2005
chiu thuéc trir cé Japan Ltd.
281 Khang sau; Chéng | Dow Chemical | Mycogen Seeds/ Dow AgroScience LLC | 9/5/2005
chiu thuéc trir cd Japan Ltd (USA)
3006 Khang sau; Chéng | Dow Chemical | Mycogen Seeds/ Dow AgroScience LLC | 9/5/2005
chiu thuéc trir cd Japan Ltd (USA)
Dong 281X 3006 Khang sau; Chéng | Dow Chemical | Mycogen Seeds/ Dow AgroScience LLC | 10/6/2005
chiu thubc trir cd Japan Ltd (USA)
Dong 281X 3006X 1445 Khang sau; Chéng | Dow Chemical | Mycogen Seeds/ Dow AgroScience LLC | 1/110/2006
chju thudc trir cd Japan Ltd (USA)
Dong 281 X 3006X MON88913 Khang sau; Chéng | Dow Chemical | Mycogen Seeds/ Dow AgroScience LLC | 2/14/2006
chiu thuéc trir cd Japan Ltd (USA)
Doéng LLCotton25 X 15985 Khang sau; Chéng | Bayer Bayer CropSciences (Germany) 8/15/2006

chiu thudc trtr cd

Cropscience
Ltd.
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PHU LUC E: CAC DONG VI SINH VAT DA CHUYEN GEN TREN THE GIGI

TT Tén ching Gen chuyén vao Ung dung
1. | E.coli DH 5alpha todCl1 Phan huy TCE
bhpAl,bhpA2 Phan huy TCE
2. | E.coli IM109 BDNF Tang cuong kha nang biét hoa va séng
s6t ctia t€ bao than kinh
3. | E.coliCC118 todCl1 Phan huy TCE
Gen ma hoa HMK Kha ”
4. | E.coli BL21 killer toxin ang nam
B2M Lam chi thi phan tr chuin dodn khéi u
5 E.coli MM294 va Tab3 Kich thich sy hinh thanh va thanh thuc
" | MC1061 ciat€bao T
6 E.coli.  HBIOl hoac L4 Kich thich su hinh thanh va thanh thuc
" | DHS alpha cta t€ bao T,B
7 | Ecoli W3110 IGF1 Nan cao hoat luc cua héc moén sinh
trudng
e Phe A Phan huy TCE
8. | E.coli K-12 IL8 Cam tng gin két bach cau
9. | E.coli MG1655 Phe A Phan huy TCE
10.| E.coli NBRP Phe A Phan huy TCE
11.| E.coli DS2,DS2-2 Lin A Phan huy snh hoc Lindane
12.| E.coli BAC6010 atzA Khie goc Cl' cua atrazine  thanh
hydroxyatrazine
13.] E.coli tuyp 55 IL15 Kich thich su phét trién cta t€ bao T,B
14.| E.coli M15 IFNG Khéng virut
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15.| E.coli IKB1 KIR2DS4 Nhan biét phiic hop MHC
16.| E.coli O55B5 IL1B Cam ting phan giai oxit nitric
17.| E.coli BI5183 P53 Tri liéu gen bang Adenovzrﬁtt tai to hop
trong chita tri ung thu suy giam p53
g, | Pseudomonas Lin A Phan huy sinh hoc Lindane
paueimobilis
Pseudomonas . . ) .
19. ppY 101LA linA Phan huy sinh hoc Lindane
20. Pseudomonas' atzA,atzB,atzC Phan huy sinh hoc Lindane
peusodoalcaligens
21, ft e i“rf"’monas SHUZErT | gy va tod Phan huy sinh hoc PCB
Pseudomonas cepa-cia | Toluene A _
22. G4 5223PR1 monoxxygenaza Phan huy sinh hoc TCE
23.| Pseudomonas putida F1 | Bhp Phan huy sinh hoc PCB
Pseudomonas A )
24. fluorescens F113pch Tn PCB Phan huy sinh hoc PCB
Pseudomonas  putida . )
25. KT2442 Bhp Phan huy sinh hoc PCB
26. g;ef‘d"monas SPBI3 | gy Phan huy sinh hoc PCB
27. f)’;gz;g(l)monas putida pR0O301 plasmid Khodng hod phenoxyacetate
Pseudomonas R 0 .
28. paucimobilis IGP4 Bhp ABC Phéan huy sinh hoc PCB
29 Adenovirus  tuyp 5| Gen tic ch€ khoi u | Tri liéu gen bing Adenovirut tdi t6 hop
| nhém C dang dai p53 trong chita tri ung thu suy giam p53
30 Virus lam suy gidm | Trinh tv ma hod cho | Chita ung thu vi di can va ung thu biéu
‘| bénh dau mua dong |IL-2 va  khéang | bi t€ bao than di can
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Ankara nguyén MUC
Loai Salmonella Loai bo 2 gen ssaC
31.| enterica dong Dublin |va gen ssaT & | San xuét vacxin

va dong Typhimurium

Salmonella enterica

Loai Pichia pastoris

32. dong GS115 Cecropin D Dung lam thuoc khang khuan
33 o Baceillus—dong | 60 11 gen Sinh téng hop Nisin

34.

Loai Ralstonia

solanacearum dong
GMI8172

Gen HrpO

Sinh bacteriocin stt dung trong phong
chong bénh héo xanh ca chua.

35.

Ralstonia
solanacearum YN5

pNP126 mang operon
lux  CDABE cua
Vibrio fisheri va mot
vung promoter nhan
dugc tr genomic
ADN cua Burkhol-
deria glumae

Nghién ctu co ché gay bénh héo xanh &
ca chua

Gluconacetobacter Gen Cry cita Baci-
36.| diazotrophicus ~ dong llus thuringiensis Phong trir sau hai mia dudong
BR11281
Plasmid pE43 (ma
hod cho gen oxy-
Comamonas Shtorimation " oiy | KNE g0 CI 2 Khodng hod tomn bo
37 monochlorobiphenyls thay thé wvi tri

‘| testosteroni VP44

hodac plasmid pPC3
(ma hod cho gen
hydrolytic ~ parade-
chlorination fcb)

ortho va para
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PHU LUC F: MOT SO WEBSITE VE GMOs

http://europa.eu.int/comm/food/fs/sc/scp/outcome gmo en.html http://www.ipm.iastate.edu/ipm/icm/1999/2-15-
1999/btcornandsr.html

http://pgeu.biotec.or.th/our products.htm

http://www.colostate.edu/programs/lifesciences/TransgenicCrops/hotmaize.html

http://www.agbioforum.org/v7n3/v7n3a0l-morse.htm

http://www.colostate.edu/programs/lifesciences/TransgenicCrops/references.html#Dalton

http://www .krishiworld.com/html/New researchl.html
http://64.26.172.90/unl2/dbase.php?action=ShowProd&data=BT11+(X4334CBR%2C+X4734CBR)& frmat=LONG

http://www.atcc.org/Products/vectors.cfm

http://www.bdbiosciences.com/clontech/techinfo/vectors/index.shtml

http://www.nature.com/ja02

http://www.plantphys.net/article.php?ch=21&i1d=216

http://www.bdbiosciences.com/nvCategory.jsp?action=SELECT&form=formTree_catBean&item=111944

http://home.rda.go.kr/eng/report/list2.asp

http://www.iab.ac.ru

http://www.pbs.org/wgbh/harvest/engineer/transgen_lo.html

http://www.invivogen.com/plasmids/plasmids.htm

http://www.promega.com/applications/plant/

http://www.biotechnology.gov.au/biotechnologyOnline/food/food and agriculture.htm
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http://www.wjgnet.com/

http://www.micronet.cn/journal/CJB/cat-10-3.htm

http://www.abbs.info/menu/menu37-02.htm

http://www.asiabionet.org

http://www.hcmier.edu.vn

http://www.economia.uniroma?2.it/conferenze/icabr2005/2004ConfPapers.asp

http://www.gendatabaseonline.com/dspMainPage.asp?

http://helios.bto.ed.ac.uk/bto/microbes/index.htm#choice
http://www.indsp.org/VIP3A.php
http://www.i-sis.org.uk/NGMTLOOF.php
http://bio.argon.acad.bg/labgen/Bacillus.html

http://biotechknowledge.com./ http://www.icac.org/icac/cotton info/tis/biotech/documents/

http://www.bios.net/daisy/bios/392

http://www.checkbiotech.org/root/index.cfm

http://www.uky.edu/Ag/Entomology/entfacts/fldcrops/ef147.htm

http://www.extension.umn.edu/distribution/cropsystems/DC7055.html

http://www.ippc.orst.edu/dir/microbial/bt/

http://www.defra.gov.uk/environment/gm/crops/index.htm

http://www.defra.gov.uk/environment/gm/background/index.htm

http://www.ccst.us
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http://www.isaaa.org/

https://www.aginternetwork.net/

http://www.agbiotech.com.vn/vn/

http://biosafety.ihe.be/

http://genetics.biol.ttu.edu/geneexp.html

http://www.ncbe.reading.ac.uk

http://www.agbios.com/main.php

http://www.croplife.org/

http://doegenomes.org/
http://www.plantbio.ohiou.edu/epb/instruct/PB10%20427/

http://www.bioplanet.com/planetforums/

http://www.ebiotrade.com/emagazine/index 5.aspx

http://www.genomics.com.cn/index.jsp

http://www .kuleuven.ac.be/rega/mvr/files/bioinfv64.htm (hay)

http://nar.oupjournals.org/content/vol31/issuel/index.shtml

http://nar.oupjournals.org/content/vol32/suppl 2/index.shtml

http://us.expasy.org/tools/peptidecutter/

http://www.prettybio.com/upload/NOC.zip
http://www.biosino.org/ubb/Forum2/HTML/000302.html
http://noc.ibp.ac.cn/
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FTP/Biosoftware/Primer Express 2.0
http://www.biolover.com/dvbbs/dispbbs.asp?boardID=11&ID=2995

http://www.biolover.com/

http://bioinformer.ebi.ac.uk/newsle...mitoprotii.html

http://www.inra.fr/Internet/Produits/Predotar

http://www.animalbiotechnology.org/references.asp

http://www.und.nodak.edu/misc/ndrural/Sustain%20Development.htm (GMOs)

http://www.biotechknowledge.monsanto.com/biotech/bbasics.nsf/gene-trans.html

http://ejb.ucv.cl/content/vol6/issuel/full/4/index.html

http://www.arc.agric.za/main/biotech.htm

http://www.nwrage.org/modules.php?op=modload&name=News&file=index&catid=&topic=5

http://www.animalbiotechnology.org/references.asp

Mot so dia chi c6 phan mém vé plasmid:

http://www.premierbiosoft.com/plasmid maps...sv/cloning.html

http://www.mbio.ncsu.edu/BioEdit/bioedit.html

http://www.premierbiosoft.com/plasmid_maps...sv/cloning.html

http://www.premierbiosoft.com/netprimer/ne...etprlaunch.html
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O0A CHO PROTOCOL OMLINE

http://www.protocol-online.org/

http://www.bioexchange.com/tools/protocols.cfm

Pia chi trang web c6 phin mém kiém tra vi tri cit giéi han DNA:
http://www.protocol-online.org/prot/Resear...ction_Digestion

http://tools.neb.com/NEBcutter2/index.php

http://www.restrictionmapper.org

http://www.premierbiosoft.com/primerdesign/index.html

http://www.biocenter.helsinki.fi/bi/bare-1 html/download.htm

http://molbiol-tools.ca/

Tai li€u dang bao khoa hoc, ebook... cac trang web nhw

NCBI: http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed
HIGHWIRE: http://highwire.stanford.edu/

SCIENCEDIRECT: http://www.sciencedirect.com

GOOGLE: http://www.google.com

GOOGLE SCHOOLAR: http://scholar.goolge.com

NATURE: http://www.nature.com
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SCIENCE MAG: http://www.sciencemag.org
CELL: http://www.cell.com

Thuat ngir sinh hoc

http://cancerweb.ncl.ac.uk/omd/
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PHU LUC G: MOT SO HINH ANH VE HOI THAO KHOA HOC “CO SO DU LIEU SINH VAT BIEN POI
GEN VA QUAN LY AN TOAN SINH HOC ”- HA NOI, 19/12/2006
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