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Linh vue ky thuat duoe dé cap

Sang ché dé cap dén trinh tu axit nucleic dé phat hién ngd chiu duogc thude
diét c6 DBN9858 va phuong phap phat hién ngd néu trén va cu thé, sang ché dé
cap dén ngd DBN9858 chiu dugc glyphosat va glufosinat va phuong phap phat
hién xem mau sinh hoc c6 chira phén tir ADN cia ngd mang sy kién chuyén gen
dic trung DBN9858 hay khong.

Tinh trang ky thuat cia sang ché

N-phosphonometylglyxin, con dugc goi la glyphosat, la thube diét co
ho4n vi, bam sau, phd rong va triét sinh. Glyphosat la chét tc ché canh tranh clia
phosphoenolpyruvat (EPS) ma didy la mot chét nén tdng hop cta hop chét
5-enolpyruvylshikimat-3-phosphat (EPSPS), va c6 thé (e ché sy chuyén héa cua
cd chdt nén, PEP va 3-phosphoshikimat thanh  hop chét
5-enolpyruvylshikimat-3-posphoshikimat véi sy xtuc téc ctia EPSPS, do do
phong bé con dudng tbng hop cia axit shikimic ma né 1a tién chit téng hop axit
min thom, va 1am rdi loan qué trinh tong hop protein d8 gay ra cai chét cho thuc
vat va vi khuén.

Kha nang chiu glyphosat co thé duoc thuc hién nhod su biéu hién cua
EPSPS cai bién. EPSPS cai bién thé hién 4i luc it ddi véi glyphosat. Do do, véi
su ¢ mit ctia glyphosat, EPSPS duy tri dugc hoat tinh xtc tic cia no, tuc 1a, co
duoc kha ning chiu glyphosat.

Ngd (Zea mays L.) la cay luong thuc chinh & nhidu ving trén thé giéi.
Trong qua trinh san xuét ngd, kha ning chiu thube diét co, dic biét 1a kha ning
chiu thudc diét co glyphosat, 1a mot tinh trang nong hoc quan trong. Kha néng
chiu thudc diét cé glyphosat clia ngd c6 thé thu dugc nhd su biéu hién ctia gen
chiu glyphosat (EPSPS, CP4) & ngd théng qua phuong phap chuyén gen, ching
han, ngé mang su kién NK603, ngd mang su kién MON88017 va tuong tu.

Gan day, viéc 4p dung rong rai hé théng trong chiu glyphosat va viéc sir
dung glyphosat gia tdng da dAn dén su lan rong cia céc loai ¢d khang glyphosat.
Khi duong diu véi céac loai ¢é khdng glyphosat hodc nhitng ving dugc chuyén
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dbi thanh nhitng ving ma viéc kiém soét céc 1oai cé & d6 trd nén kho khan hon,
ngudi trong cy co thé bu dip cho nhuoc diém ctia glyphosat bang cach két hop
v6i hodc theo cach khac, st dung thude diét cé khac c6 kha ning kiém soat dugc
cac loai ¢é bo sot.

Glufosinat 14 thudc diét co khong hé théng, khong chon loc trong sb thude
diét cé phosphinothrixin. Thudc nay chi yéu dugc st dung dé kiém soat sau khi
nhu dbi véi ¢ 14 rong thuong nién hodc 1au nam, thudc diét co ndy kiém soét cd
bing cach tic ché khong thé dao nguoc dbi véi L-phosphinothrixin (thanh phan
hoat tinh trong glufosinat) trén men glutamin syntaza (mot enzym can thiét dé
khtt doc amoniac & thuc vat). Khic voi glyphosat ma né s ti€u diét ré,
glufosinat uu tién tiéu diét 14 va co thé dugc van chuyén bén trong mo thyc vat
thong qua su thoat hoi nude & thuc vét va c6 tic dung nhanh gilta paraquat va
glyphosat.

Enzym phosphinothrixin N-axetyltransferaza (PAT) phan 1ép tu
Streptomyces xUc tac cho sy chuyén hoéa L-phosphinothrixin thanh dang bét hoat
clia nd bang qué trinh axetyl héa. Mot gen & dang t6i uu hoa trén thyc vat biéu
hién PAT da dugc st dung trong dau tuong dé truyén cho dau tuong kha ning
chiu thube diét co glufosinat, chéng han, ddu tuong mang su kién A5547-127.
Do d6, thubc diét cé glufosinat duge st dung két hop véi tinh trang chiu
glufosinat c6 thé 1a phuong tién khong chon loc dé quéan 1y hiéu qua co khang
glufosinat.

Trong khi d6, véi viéc canh tac trén pham vi rong cua ngd chuyén gen
khang con trung, mot lugng nho cla con trung/dong vat gdy hai séng s6t c6 thé
phat trién tinh khéng sau khi nhan gidng trong nhiéu thé hé. Pbi véi ngd chuyén
gen khong khang con trung, ngo chuyén gen khang thude diét c¢6 duge trong
cung vdi ngd chuyén gen khang con tring theo mdt ty 1& nhit dinh c6 thé lam
cham su phat trién tinh khang & con tring/dong vét gdy hai.

D3 biét réng, su biéu hién cta cdc gen ngoai sinh bén trong thuc vat bi
anh huéng béi vi tri cia ching trong cc nhidm sic thé ma c6 thé do boi thuc
ti&n réng, cau tric chit nhiém séc (nhu chét di nhiém sic) hodc yéu t6 diéu hoa
phién ma (nhu yéu té ting cudng) & sat véi vi tri gén. Do d6, thong thudng can

phai sang loc mot so lugng 16n cac sy kién dé nhén dién mot su kién ma co6 thé
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dugc dua ra thi trudng (tic 1a, mét sy kién trong do, gen dua vao mong mudn
tao ra duoc su biéu hién tdi uu). Chéng han, d3 quan sat dugc ¢ thyc vat va cac
sinh vt khac thiy ring, luong biéu hién ciia gen dua vio thay ddi nhiéu gitta
mot su kién nay so v6i mét sy kién khac; tuong tu, o thé c6 su khac nhau vé
cac dic trung khong gian va thoi gian cua su biéu hién, ching han, su khac nhau
vé sy biéu hién twong dbi cia gen chuyén & cac mé thuc vat khac nhau, sy khac
nhau ndy duoc biéu hién & chd, mé hinh biéu hién thuc tién c6 thé khac v6i mo
hinh biéu hién duoc ky vong theo yéu t6 didu hoa phién ma trong cAu tric duge
dua vao véi gen. Do do, thong thuong can phai tao ra hang tram sy kién khéc
nhau va sang loc mét su kién duy nht c6 lugng biéu hién va m hinh biu hién
ky vong cua gen chuyén nhim muc dich thuong mai hoa tir cac su ki¢n nay. su
kién cé luong biéu hién va mo hinh biéu hién ky vong clia gen chuyén c6 thé
duogc stt dung dé thAm gen chuyén vao trong céc co s& di truyén khéc théng qua
lai chéo giéi tinh bang mdt phuong phép chon gidng thong thuodng. Thé hé con
duoc tao ra bing phuong thirc lai nhu vay van duy tri duoc ddc diém biéu hién
gen chuyén & thé bién nap ban dau. Vi md hinh chién luge nay, c6 thé dam bao
rang, nhidu giong co su biéu hién gen déng tin cdy va nhimg gidng nay cb thé
thich tmg véi cac didu kién sinh trudng tai chd.

T8t hon 13 ¢6 thé phat hién duge sy c6 mat clia mot sy kién dédc trung dé
xé4c dinh xem, liéu thé hé con lai chéo gidi tinh c6 chira mdt gen mong mudn hay
khong. Ngoai ra, phuong phap phat hién su kién dic trung cling s& c6 ich trong
viéc tudn theo cac quy dinh thich hop, ching han, thuc pham ngudn goc tir cdy
trdng tai t6 hop doi hoi can phai duoc chép thuan chinh thirc va dan nhén trudc
khi dua ra thi trudong. C6 thé phét hién sy c6 mat ciia gen chuyén bang phuong
phap phat hién polynucleotit da biét bt ky nhw phuong phap phan (g chudi
polymeraza (PCR) ho3c phuwong phép lai ADN su dung céc doan do
polynucleotit. Cac phuong phép phat hién nay thudng tdp trung vao cac yéu t6
di truyén dugc st dung thudng xuyén, nhu doan khéi dAu, gen két thic, gen chi
thi, v.v.. Vi vdy, cac phuong phap niy khong thé hitu ich dé phan biét rd rang cac
su kién khac nhau, dic biét 1a cac sy kién duoc tao ra su dung cung cAu trac
ADN, trir khi trinh tu cia ADN nhiém séc thé (“ADN chin”) lién k& véi ADN

gen chuyén dua vao 1a da biét. Do d6, hién nay, su kién ddc trung cia gen
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chuyén thuong duge nhan dang bing phuong phap PCR véi cdp doan mdi nbi
diém ndi gilta gen chuyén xen vao va ADN chin, va ddc biét 1a doan mdi thi
nhét bao gdm trinh tu chin va doan mdi thir hai bao gdm trinh tu xen vao.

Ban chat ky thuit ciia sang ché

Muc dich cta séang ché 13 d& cap dén trinh tu axit nucleic dé phat hién ngd
chiu thudc diét c6 DBN9858 va phuwong phéap phat hién trinh ty néu trén, trong
d6 ngbd mang su kién chuyén gen DBN9858 c6 kha ning chiu thudc diét co
glyphosat va thube diét co glufosinat tdt hon, va phuong phéap phat hién co6 thé
nhan dang mot cach chinh xdc va nhanh chéng xem mau sinh hoc cé chira phan
tir ADN ctia ngd mang sy kién chuyén gen dic trung DBN9858 hay khong.

Pé dat dugc muc dich néu trén, sing ché dé xuét trinh tu axit nucleic bao
gbm it nhét 11 nucleotit lién tuc trong SEQ ID NO: 3 hodc trinh ty bd sung clia
no, va’hodc it nhat 11 nucleotit lién tuc trong SEQ ID NO: 4 hodc trinh tu bd
sung cua no.

T4t hon, trinh tu axit nucleic bao gdm SEQ ID NO: 1 hodc trinh tu bb
sung ctia nd, va/hodc SEQ ID NO: 2 hogc trinh tyr bb sung ctia no.

Ngoai ra, trinh tu axit nucleic bao gém SEQ ID NO: 3 hoac trinh tu bd
sung cta né, va/hodc SEQ ID NO: 4 hodc trinh tur bd sung ctia nod.

Ngoai ra, trinh ty axit nucleic bao gdbm SEQ ID NO: 5 hodc trinh tu bd
sung cua no.

SEQ ID NO: 1 hodc trinh ty bd sung cua né 1a trinh tu c6 d6 dai 22
nucleotit nim gan diém ndi xen vao tai diu 5’ clia trinh ty xen vao ¢ ngd mang
su kién chuyén gen DBNO9858, va bic qua trinh tw ADN hé gen chan tai vi tri
xen vao va trinh tw ADN tai ddu 5° ctia trinh tu xen vao. Su bao gﬁ‘)m cua SEQ
ID NO: 1 hodc trinh tu bd sung ctia n6 cd thé duoc nhan dang 13 su ¢4 mit clia
ngd mang sy kién chuyén gen DBN9858. SEQ ID NO: 2 hodc trinh ty bd sung
cta no 1a trinh tu c6 dd dai 22 nucleotit nam gén didm néi xen vao tai ddu 3’ cla
trinh tu xen vao ¢ ngd mang su kién chuyén gen DBN9858, va béc qua trinh tu
ADN hé gen chin tai vi trf xen vao va trinh ty ADN tai ddu 3’ cua trinh tu xen
vao. Su bao gdm ciia SEQ ID NO: 2 hodc trinh ty bd sung ctia nd cb thé duoc
nhéan dang 13 sy ¢c6 mit ctia ngd mang su kién chuyén gen DBN9858.

Theo sang ché, trinh tu axit nucleic ¢6 thé 14 it nhit 11 hozc nhiéu hon 11
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nucleotit lién tuc & phén bét ky ctia trinh ty xen chuyén gen trong SEQ ID NO: 3
hoic trinh tu bd sung cia né (trinh ty axit nucleic thir nhét), hoic it nhét 11 hodc
nhidu hon 11 nucleotit lién tuc & phan bat ky ctia ving ADN hé gen ngd chan
dau 5’ trong SEQ ID NO: 3 hodc trinh tu bd sung cua nd (trinh ty axit nucleic
thr hai). Trinh ty axit nucleic con c6 thé 13 phan tuong ddng hoic bd tro cho
SEQ ID NO: 3 bao gdm SEQ ID NO: 1 dy du. Khi trinh tu axit nucleic thi nhat
va trinh ty axit nucleic thit hai dugc stt dung cung nhau, céc trinh tu axit nucleic
ndy c6 thé duge st dung 1am cdp doan mdi ADN trong phuong phap khuéch dai
ADN d8 tao ra san phim khuéch dai. Khi san pham khuéch dai dugc tao ra trong
phuong phap khuéch dai ADN sir dung cip doan moi ADN 14 san pham khuéch
dai bao gdm SEQ ID NO: 1, sy c6 mit clia ngdé mang sy kién chuyén gen
DBN9858 hoic thé hé con ctia n6 c6 thé dugc chin doan. Nhu da biét déi voi
chuyén gia trong linh vuc, cac trinh ty axit nucleic thu nhét va thr hai khong
nhét thiét chi bao gbm ADN, va c6 th8 bao gdm ARN, hdn hgp ctia ADN va
ARN, hodc td hop cia ADN, ARN hodc cac nucleotit khdc hodc céc yéu td
tuong tw ciia nd ma khong hoat dong & dang cac khudn cua mot hoac nhiéu
polymeraza. Ngoai ra, doan do hodc doan mdi theo séng ché can c6 chiéu dai it
nhét khoang 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, hodc 22 nucleotit lién tuc,
va ¢6 thé dugc lua chon tir cdc trinh tu nucleotit duge néu trong SEQ ID NO: 1,
SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4 va SEQ ID NO: 5. Khi doan do
va doan mdi dugc lua chon tir c4c trinh ty nucleotit dugc néu trong SEQ ID NO:
3, SEQ ID NO: 4 va SEQ ID NO: 5, chting c6 thé ¢6 chiéu dai it nhat khoang tir
21 dén 50 hoic nhidu hon 50 nucleotit lién tuc. SEQ ID NO: 3 hofc trinh tw bd
sung cua no 1a trinh ty c¢6 d¢ dai 1301 nucleotit nim gan diém ndi xen vao tai
dau 5’ cua trinh ty xen vao & ngd mang su kién chuyén gen DBN9858. SEQ ID
NO: 3 hodc trinh ty bd sung ctia né bao gbm trinh ty ADN hé gen chdn cta ngd
c¢6 chiu dai 1301 nucleotit (cac nucleotit 1-1067 trong SEQ ID NO: 3), trinh tu
ADN céu trac DBN10006 ¢6 chidu dai 89 nucleotit (cac nucleotit 1068-1156
trong SEQ ID NO: 3) va trinh tuw ADN dAu 5° cuia gen khéi diém pr35S c6 chiéu
dai 145 nucleotit (cac nucleotit 1157-1301 trong SEQ ID NO: 3). Su bao gbém
cua SEQ ID NO: 3 hodc trinh ty bd sung ctia né cb thé duoc nhan dang 13 su c6

mit cia ngd mang sy kién chuyén gen DBN9858.
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Trinh tu axit nucleic c6 thé it nhit 1a 11 hogc nhiéu hon 11 nucleotit lién
tuc & phan bt ky ctia trinh ty xen chuyén gen trong SEQ ID NO: 4 hodc trinh tu
bd sung ctia no (trinh tu axit nucleic thtr ba), hodc it nhét 11 hodc nhiéu hon 11
nucleotit lién tuc & phin bat ky cta ving ADN hé gen ngd chén dau 3’ trong
SEQ ID NO: 4 hodc trinh tu bd sung ctia né (trinh ty axit nucleic thi tu). Trinh
tu axit nucleic con co thé 14 phén tuong dong hoic bu vao SEQ ID NO: 4 bao
gébm SEQ ID NO: 2 day do. Khi trinh ty axit nucleic thir ba va trinh tu axit
nucleic thir tu dugc st dung ciing nhau, céc trinh tir axit nucleic nay co thé duoc
sir dung lam cé@p doan mdi ADN trong phuong phéap khuéch dai ADN d tao ra
san phdm khuéch dai. Khi san phdm khuéch dai dugc tao ra trong phuong phap
khuéch dai ADN sir dung cdp doan mdi ADN 1a san phérn khuéch dai bao gém
SEQ ID NO: 2, sy ¢6 mit clia ngd mang su kién chuyén gen DBN9858 hoic thé
hé con ctia nd co thé duoc chin doan. SEQ ID NO: 4 hodc trinh tu bd sung cua
né 1a trinh tu c¢6 do dai 1310 nucleotit nim gan didm nbi xen vao tai ddu 3’ ctia
trinh tu xen vao & ngd mang sy kién chuyén gen DBN9858. SEQ ID NO: 4 hodc
trinh tu bd sung ctia n6 bao gbm trinh tu két thic tNos c6 164 nucleotit (cac
nucleotit 1-164 trong SEQ ID NO: 4), trinh tw ADN cu trac DBN10006 c6 84
nucleotit (c4c nucleotit 165-248 trong SEQ ID NO: 4) va trinh tu ADN hé gen
chin c6 1062 nucleotit tai vi tri gén clia ngd (c4c nucleotit 249-1301 trong SEQ
ID NO: 4). Sy bao gém cta SEQ ID NO: 4 hodc trinh tu bd sung cta nd co thé
duoc nhén dang 13 su c6 mit cia ngd mang su kién chuyén gen DBN9858.

SEQ ID NO: 5 hogc trinh ty bd sung cua né 1a trinh ty c6 do dai 6890
nucleotit d& mo ta dic trung ngd mang su kién chuyén gen DBN9858, va cu thé
bao gdm cac hé gen va céc yéu t6 di truyén nhu dugc thé hién trong bang 1. Sy
bao gém cta SEQ ID NO: 5 hoac trinh ty bd sung cia nd co thé duoc nhan dang

13 su ¢6 mit clia ngd mang sy kién chuyén gen DBN9858.
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Bang 1. Cac hé gen va cac yéu t6 di truyén dugc bao gbm trong SEQ ID NO: 5

M

Cac yéu td di truyén /Céc hé gen | Do dai (bp) | Vi tri trong SEQ ID NO: 5
Hé gen dau 5’ 1067 1-1067
LB 89 1068-1156
pr3ss 530 1157-1686
cPAT 552 1706-2257
£35S 195 2279-2473
prOsActl 1411 2479-3889
spAtCTP2 228 3890-4117
cEPSPS 1368 4118-5485
tNos 253 5492-5744
RB 84 5745-5828
Hé gen dau 3’ 1062 5829-6890

e B e e

Trinh ty axit nucleic hodc trinh ty bd sung cua né cob thé duoc st dung
trong phuong phap khuéch dai ADN dé tao ra mot amplicon ma nd dugc phét
hién d& chin doan phat hién sy c6 mit cia ngd mang sy kién chuyén gen
DBN9858 hodc thé hé con ciia né trong mau sinh hoc; va trinh tu axit nucleic
hoiic trinh tu bd sung ctia né cé thé duoc st dung trong phuong phép phat hién
nucleotit, & phat hién sy c6 mit clia ngd mang su kién chuyén gen DBN9858
hoic thé hé con ctia né trong mau sinh hoc.

Pé dat dugc muc dich néu trén, sang ché con dé cap dén phuong phép
phét hién sy c6 méat cia ADN ctia ngd mang sy kién chuyén gen DBN9858 trong
mAu, bao gbém:

cho mau can dugc phat hién tiép xtic véi it nhét hai doan mdi trong phan
tmg khuéch dai axit nucleic;

tién hanh phan tmg khuéch dai axit nucleic; va

phat hién sy c6 mét cia san phém khuéch dai;

trong do, san phim khuéch dai bao gdm it nhat 11 nucleotit lién tuc trong
SEQ ID NO: 3 hoac trinh tu bb sung cua nd, hodc it nhét 11 nucleotit lién tuc
trong SEQ ID NO: 4 hodc trinh tu bd sung ctia né.

Ngoai ra, san phrflm khuéch dai bao gém cac nucleotit lién tuc tai cac vi tri

1-11 hodc tai céc vi tri 12-22 trong SEQ ID NO: 1 hodc trinh ty bd sung cta no,
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hodic cac nucleotit lién tuc tai cdc vi tri 1-11 hodc tai cdc vi tri 12-22 trong SEQ
ID NO: 2 hodc trinh ty bd sung ctia né.

Ngoai ra, san pham khuéch dai bao gdbm SEQ ID NO: 1 hogc trinh tyr bd
sung cua nd, SEQ ID NO: 2 hodc trinh ty bd sung ciia n6, SEQ ID NO: 6 hogc
trinh tu bd sung cuia nd, hodc SEQ ID NO: 7 hodc trinh tu bd sung cua no.

Trong céc giai phap k¥ thudt néu trén, cac doan mdi bao gbm it nhit mot
trong s céc trinh ty axit nucleic.

Cu thé, doan mdi bao gdm doan mdi thir nhit duge lya chon tir SEQ ID
NO: 8 va SEQ ID NO: 10, va doan mdi tht hai duoc lua chon tir SEQ ID NO: 9
va SEQ ID NO: 11.

Pé dat dugc muc dich néu trén, sang ché dé cap thém dén phuong phép
phat hién sy c¢6 mit cia ADN ctia ngd mang sy kién chuyén gen DBN9858 trong
mAu, bao gdm cac budc:

cho miu can duoc phat hién tiép xtc v6i doan do bao gdm it nhét 11
nucleotit lién tuc trong SEQ ID NO: 3 hodc trinh tu bd sung cua no, hodc it nhét
11 nucleotit lién tuc trong SEQ ID NO: 4 hodc trinh tu bd sung ctia né;

tién hanh lai mAu cAn dugc phat hién véi cac doan do trong diéu kién lai
nghiém ngat; va

phat hién sy lai cua mau can dugc phat hién véi doan do.

Piéu kién nghiém ngit c6 thé 1a su lai trong dung dich cta 6 x SSC (natri
xitrat), SDS 0,5% (natri dodexyl sulfat) & nhiét d6 65°C, tiép theo rira mang lan
luot véi 2 x SSC, SDS 0,1%, va 1 x SSC, SDS 0,1% mot lan.

Ngoai ra, doan do bao gém cac nucleotit lién tuc tai cac vi tri 1-11 hodc
tai cac vi trf 12-22 trong SEQ ID NO: 1, hodc céc nucleotit lién tuc tai cac vi tri
1-11 hodc tai cac vi tri 12-22 trong SEQ ID NO: 2.

Ngoai ra, doan do c6 SEQ ID NO: 1 hogc trinh tu bd sung cta nd, SEQ ID
NO: 2 hodc trinh tu bd sung ctia né, SEQ ID NO: 6 hodc trinh tu bd sung ctia no,
hodac SEQ ID NO: 7 hoac trinh tw bd sung ctia né.

Pé dat dugc muc dich néu trén, sang ché con dé cap dén phuong phép
phét hién sy ¢4 mat cia ADN clia ng6é mang su kién chuyén gen DBN9858 trong

mau, bao gom céc budc:
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cho méu can duoc phat hién tiép xtc véi cac phan tir axit nucleic danh
diu bao gdm it nhét 11 nucleotit lién tuc trong SEQ ID NO: 3 hodc trinh ty bd
sung cua no, hodc it nhét 11 nucleotit lién tuc trong SEQ ID NO: 4 hodc trinh tu
bd sung ciia né; |

tién hanh lai mdu can duoc phat hién véi cdc phan tir axit nucleic danh
d4u trong diéu kién lai nghiém ngat; va

phat hién su lai ctia mau can dugc phat hién va cac phan tir axit nucleic
danh diu, dé xac dinh liéu kha ning chiu dugc glyphosat va/hodc kha néng chiu
duoc glufosinat c6 lién quan dén cac phan tlr axit nucleic danh dau hay khéng
bang phuong phép phan tich chon gidng nho chi thi phan t.

Ngoai ra, cic phén tir axit nucleic danh d4u bao gdém céc nucleotit lién tuc
tai cac vi trf 1-11 hodc tai céc vi tri 12-22 trong SEQ ID NO: 1, hodc cac
nucleotit lién tuc tai cac vi tri 1-11 hodc tai cac vi tri 12-22 trong SEQ ID NO: 2.

Ngoai ra, cdc phén tir axit nucleic danh d4u c6 SEQ ID NO: 1 ho#c trinh
tu bd sung cia n6, SEQ ID NO: 2 hogc trinh tu bd sung ctia né, SEQ ID NO: 6
hodc trinh tu bd sung cta nd, hodc SEQ ID NO: 7 hodc trinh ty bd sung cua no.

Mot céch tuy ¥, it nhat mot trong sé cac doan do duoc danh diu bang it
nh4t mot nhém huynh quang.

Pé dat duoc muc dich néu trén, sang ché con dé cap dén bo kit phat hién
ADN bao gbm it nhit phan t ADN ma bao gbm it nhat 11 nucleotit lién tuc
trong trinh tu tuong ddng ctia SEQ ID NO: 3 hodc trinh tur bd sung ctia nd, hoic
it nhat 11 nucleotit lién tuc trong trinh tu tuong ddng ctia SEQ ID NO: 4 hodc
trinh tu bd sung cda no, va hitu ich lam doan mdi hodc doan do ADN dic hiéu
dbi v6i ngd mang su kién chuyén gen DBN9858 hodc thé hé con cta no.

Ngoai ra, phan tt ADN bao gdm céc nucleotit lién tuc tai cac vi tri 1-11
hoic tai céc vi tri 12-22 trong SEQ ID NO: 1 hodc trinh tu bd sung ctia nd, hoic
cé4c nucleotit 1ién tuc tai cdc vi tri 1-11 hodc tai céac vi tri 12-22 trong SEQ ID
NO: 2 hodc trinh ty bd sung ctia né.

Ngoai ra, phan tit ADN c9 trinh tu tuong ddng ctia SEQ ID NO: 1 hodc
trinh tu bd sung ctia no, trinh ty twong ddng ctia SEQ ID NO: 2 hodc trinh tu bd
sung cuda nd, trinh ty twong ddng ctia SEQ ID NO: 6 hogc trinh tu bd sung clia
no, hoic trinh ty tuong déng ctia SEQ ID NO: 7 hoéc trinh tu bd sung cua no.
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DPé dat dugc muc dich néu trén, sang ché cling dé cap dén té bao thuc vat
bao gém: trinh tu axit nucleic ma héa protein EPSPS chiu dugc glyphosat, trinh
tu axit nucleic ma hoéa protein PAT chiu duoc glufosinat va trinh tu axit nucleic
tai ving dic hiéu chira trinh ty dugc néu trong SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 6 hodc SEQ ID NO: 7.

Pé dat dugc muc dich néu trén, sang ché ciing dé cap dén phuong phap
tao ra ngd c6 kha nang chiu thudc diét co glyphosat, bao gdm budc: dua trinh ty
axit nucleic mé hoa protein EPSPS chiu dugc glyphosat va trinh tu axit nucleic
tai ving dic hiéu vao trong hé gen cta cdy ngd, trong d6 trinh ty axit nucleic tai
vung dac hiéu it nhét 12 mot trinh tu axit nucleic dugc lya chon tir cac trinh tu
duoc néu trong SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4,
SEQ ID NO: 5, SEQ ID NO: 6 va SEQ ID NO: 7.

Cu thé, phuong phap tao ra ngd c6 kha ning chiu thubc diét cé glyphosat
bao gbém céc budc:

tién hanh lai dua trén gidi tinh ngd gbc thi nhét cta ngd mang su kién
chuyén gen DBN9858 c6 kha ning chiu dugc thudc diét co glyphosat véi ngd
gbc th hai khéng c6 kha nang chiu thudc diét cd glyphosat, dé tao ra nhiéu thuc
vat thé hé con;

tién hanh xi Iy thuc vat thé hé con bing thudc diét cé glyphosat; va

luwa chon thyc vat thé hé con c6 kha niang chiu glyphosat.

Pé dat duge muc dich néu trén, sing ché tiép tuc dé cap dén phuong phap
tao ra ngd c6 kha nang chiu dugc thubc diét co glufosinat, bao gdm bude: dua
trinh ty axit nucleic m& hoéa protein PAT chju glufosinat va trinh tu axit nucleic
tai ving dic hiéu vao trong hé gen clia cdy ngd, trong do trinh ty axit nucleic tai
viung dédc hiéu it nhét 1a mét trinh tu axit nucleic duge lya chon tir cac trinh tur
duoc néu trong SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4,
SEQ ID NO: 5, SEQ ID NO: 6 va SEQ ID NO: 7.

Cu thé, phuong phap tao ra ngd c6 kha nang chiu duge thudc diét cé
glufosinat bao gdm céc budc:

tién hanh lai dua trén gidi tinh ngd gbc thir nhét ctia ngd mang su kién
chuyén gen DBN9858 c6 kha nang chiu dugc thudc diét co glufosinat v&i ngd
g&ﬁhﬂwﬂ&@gcéhﬁnagcMumm%dﬁuﬁghbﬁm&déwomnm&mmm
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vat thé hé con;

tién hanh x 1y thuc vét thé hé con béng thudc diét cé glufosinat; va

lya chon thuc vét thé hé con c6 kha ning chiu dugc glufosinat.

Pé dat duoc muc dich néu trén, sang ché dé cap thém dén phuong phép
tao ra ngd c6 kha nang chiu duogc thudc diét cd glyphosat va thudc diét co
glufosinat, bao gdm budc dua trinh ty axit nucleic mé héa protein EPSPS chiu
glyphosat, trinh tu axit nucleic md hoéa protein PAT chiu glufosinat va trinh ty
axit nucleic tai ving dic hiéu vao trong hé gen cta cdy ngd, trong do trinh tu
axit nucleic tai vung ddc hiéu it nhét 1a mot trinh tu axit nucleic duoc lua chon
tir c4c trinh tu duoc néu trong SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3,
SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ ID NO: 7.

Cu thé, phuong phép tao ra ngd c6 kha nang chiu duoc thube diét cé
glyphosat va thude diét cé glufosinat bao gdm céc budc:

tién hanh lai dya trén gi6i tinh ngd gbc thu nhit ctia ngd mang su kién
chuyén gen DBN9858 ¢6 kha nang chiu thubc diét co glyphosat va thube diét co
glufosinat vo1 ngd gbc thir hai khong c6 kha nang chiu thube diét cé glyphosat
va/hodc thubc diét co glufosinat, dé tao ra nhiéu thuc vit thé hé con;

tién hanh xt 1y thuc vat thé hé con bang thudc diét co glyphosat va thude
diét c¢6 glufosinat; va

lya chon thuc vat thé hé con c6 kha ning chiu glyphosat va glufosinat.

Pé dat dugc muc dich néu trén, sang ché dé cap thém dén phuong phép
canh tac ngd co6 kha nang chiu thube diét c6 glyphosat, bao gdm céc budc:

tién hanh trdng it nhat mot hat ngé ma hat ndy bao gdm trong hé gen cla
né trinh ty axit nucleic ma héa EPSPS chiu glyphosat va trinh tu axit nucleic tai
vung dac hiéu;

@8 cho hat ngd phat trién thanh cdy ngd;

phun 1én cdy ngd mot luong hiéu qua cia thude diét c6 glyphosat, va thu
lay cay c6 muc do tén hai thyc vat giam thiéu so véi céc ciy khac khong co
trinh tu axit nucleic tai vung dédc hiéu;

trong do, trinh ty axit nucleic tai ving déc hiéu it nhét 1a mot trinh tu axit

nucleic dugce lua chon tir cac trinh ty duge néu trong SEQ ID NO: 1, SEQ ID
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NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ
ID NO: 7.

Pé dat dugc muc dich néu trén, sang ché ciing d& cap dén phuong phap
canh tac ciy ngd c6 kha néng chiu thudc diét co glufosinat, bao gbm cac budc:

tién hanh trdng it nhat mot hat ngd ma hat nay bao gdm trong hé gen cia
né trinh ty axit nucleic ma héa protein PAT chiu dugc glufosinat va trinh tu axit
nucleic tai vung ddc hiu;

dé cho hat ngd phat trién thanh cy ngo;

phun 1én cdy ngd mdot lugng hiéu qua cta thudc diét co glufosinat, va thu
lay cay c6 mirc do tdn hai thuc vat giam thiéu so véi cac cdy khéac khong c6
trinh tu axit nucleic tai vung dac hiéu;

trong do, trinh tu axit nucleic tai ving dac hiéu it nhét 12 mét trinh tu axit
nucleic duoc lua chon tir céc trinh ty dugc néu trong SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ
ID NO: 7.

Pé dat dugc muc dich néu trén, sing ché ciing d& cap dén phuong phap
canh tdc ciy ngd cé kha nang chiu thudc diét ¢ glyphosat va thudc diét co
glufosinat, bao gdm cac budc:

tién hanh trdng it nhit mot hat ngd ma hat nay bao gdm trong hé gen cla
né trinh ty axit nucleic ma héa protein EPSPS chiu dugc glyphosat, trinh tu axit
nucleic méi héa protein PAT chiu dugc glufosinat va trinh tw axit nucleic tai vung
dac hiéu;

d8 cho hat ngd phat trién thanh cdy ngd;

phun 1én cdy ngd mot luong hiéu qua cua thube diét co glufosinat va
thubc diét co glufosinat, va thu 14y cay c6 muc do t6n hai thuc vét giam thiéu so
véi cac cay khac khong c6 trinh ty axit nucleic tai ving ddc hiéu;

trong do, trinh ty axit nucleic tai ving dac higu it nhét 13 mot trinh tu axit
nucleic duoc lua chon tir céc trinh ty duoc néu trong SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ
ID NO: 7.

Pé dat duoc muc dich néu trén, sang ché con dé cap dén phuong phép béo
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vé thuc vat tranh dugc cac tén hai gdy ra béi thudc diét cd, bao gdm viéc ap
dung thubc diét co chira lugng hiéu qua ciia glyphosat va/hode glufosinat 1én
cénh ddng ma it nhat mot ngd chuyén gen dugc trong trén canh ddng nay, trong
do6 cay ngd chuyén gen bao gbm trong hé gen clia né it nhét mét trinh ty axit
nucleic duogc lua chon tr cac trinh ty duge néu trong SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ
ID NO: 7, va cdy ngd chuyén gen c6 kha nang chiu dugc thudc diét c6 glyphosat
va/hodc thude diét co glufosinat.

Pé dat duwgc muc dich néu trén, sang ché tiép tuc @& cap dén phuong phap
kidm soat c¢é trén canh ddng, bao gdbm viéc 4p dung thudc diét co chira lugng
hiéu qua cta glyphosat va/hodc glufosinat 1én canh déng ma it nhéit mot ngd
chuyén gen duge trong trén canh ddng nay, trong d6 cdy ngd chuyén gen bao
gbém tfong hé gen ctia no it nhit mdt trinh tu axit nucleic duge lya chon tir céc
trinh tu dugce néu trong SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID
NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ ID NO: 7, va céy ngb chuyén gen
¢d kha nang chiu dugc thudc diét co glyphosat va/hodc thudc diét c6 glufosinat.

Pé dat dugc muc dich néu trén, sang ché ciing dé cap dén phuong phap
kiém soat cd khang glyphosat trén canh ddng cta thuc vat chiu glyphosat, bao
gdm viéc 4p dung thudc diét co chira lugng hiéu qué cua glufosinat 1én canh
ddng ma it nhit mot ngd chuyén gen chiu duge glyphosat duoc trdng trén canh
ddng nay, trong d6 ngd chuyén gen chiu dugc glyphosat bao gdm trong hé gen
cia né it nhat mot trinh tu axit nucleic duge lya chon tir céc trinh ty dugc néu
trong SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID
NO: 5, SEQ ID NO: 6 va SEQ ID NO: 7, va ngd chuyén gen chiu duoc
glyphosat cling c6 kha nang chiu thudc diét co glufosinat.

Pé dat dugc muc dich néu trén, sang ché ciing dé cap dén phuong phap
lam cham tinh khang & con trung, bao gdm buédc trdng it nhat mot ngd chuyén
gen c6 kha ning chiu glyphosat va/hodc glufosinat trén canh ddng ma ngd khang
con tring duoc trdong trén d6, trong d6 ngd chuyén gen c6 kha ning chiu
glyphosat va/hodc glufosinat bao gbm trong hé gen cla nd it nhét mot trinh tu
axit nucleic duoc lua chon tr c4c trinh ty duoc néu trong SEQ ID NO: 1, SEQ
ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va
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SEQ ID NO: 7.

Pé dat duoc muc dich néu trén, sang ché con dé cap dén san phém hoac
hang héa ndng nghiép bao gdm polynucleotit cia SEQ ID NO: 1 hoac SEQ ID
NO: 2, trong d6 san phdm hodc hang héa néng nghiép 1a bot ngd, bot ngd min,
dau ngd, tinh bot ngd, gluten ngd, banh ngd, my pham hoic chét don.

Trong trinh ty axit nucleic dé phat hién ngo chiu thubc diét ¢é va phuong
phap phat hién ng6 chiu thudc diét co theo séng ché, cac dinh nghia va phuong
phép dudi day co thé x4c dinh & hon sang ché va huéng dan cho chuyén gia
trong linh vyc trong viéc thuc hanh sang ché. Trir khi dugc théng bdo rd theo
cach khac, cc thuat ngit duoc hiéu theo nghia sit dung thong thudng bsi chuyén
gia trong linh vuc k¥ thut nay.

MBS ta vin tit cac hinh vé

Fig. 1 1a so dd chu tric cua trinh tu xen vao gen chuyén va diém ndi hé
gen ngd cua trinh ty axit nucleic va phuong phdp phat hién trinh tu nay theo
sang ché, duoc st dung dé phat hién cay ngd DBN98S58 chiu dugc thude diét co.

Fig. 2 1a so dd cAu trac ctia vecto biéu hién tai t6 hop DBN10006 cua
trinh tu axit nucleic va phuong phéap phat hién trinh tu nay theo sang ché, duoc
sit dung dé phat hién ciy ngé DBN9858 chiu dugc thude diét co.

M3 ta chi tiét sang ché

Thuét ngtt “ng6” dé chi Zea mays, va bao gdbm tAt ca cac gidng thuc vat
ma c6 thé duogc giao phdi véi ngd, bao gdm ca cac loai ngd hoang dai.

Thuat ngft “bao gdm” va “bao gdm ca” dé chi “bao gdbm nhung khéng bi
gidi han baoi”.

Thuét nglr “thuc vat” bao gém thuc vat déy du, té bao thuc vat, bd phan
cua thuc vat, té bao tran thuc vat, té bao thuc vat va cac nudi céy mod ma thuc
vat ¢6 thé duogc sinh ra tir mo nay, thé sin thuc vat, khom thuc vat va cc té bao
thuc vat nguyén ven trong thuc vat hodc cac b phan cua thyc vat nhu phoi, hat
phén, nodn, hat, 14, hoa, canh, qua, cuéng, ré, dau ré, bao phén va bo phén tuong
ty. Can hiéu rang, bo phan cua thuc vat chuyén gen trong pham vi bao hd cta
sang ché bao gdm nhung khéng bi giéi han & té bao thuc vat, té bao tran, mo,

thé san, phoi, cling nhu hoa, cudng, qua, 14 va ré, va cac bd phén cua thuc vat
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nhu d3 néu & trén thu duoc tir thue vat chuyén gen hoic thé hé con ctia n6 ma da
duoc bién nap bang phan tir ADN theo sang ché trudc d6 va do d6 it nhat mot
phén bao gdm céc té bao chuyén gen.

Thuét nglt “gen” dé chi doan axit nucleic ma né biéu hién protein dic hiéu,
bao gém trinh ty diéu hoa ndm & trudc (cac trinh ty khong mé hoa ddu 57) va
nam tiép sau (c4c trinh ty khong ma hoa dau 3°) trinh tw ma héa. “Gen ty nhién”
dé chi gen khi duoc phat hién trong ty nhién véi céc trinh ty diéu hoa cua riéng
né. “Gen kham” dé chi gen bét ky ma khong phai 1a gen ty nhién, bao gbm cac
trinh tu diéu hoa va ma héa ma khong dugc phat hién cung nhau trong ty nhién.
“Gen noi sinh” dé chi gen tu nhién & vi tri ty nhién ctia nd trong hé gen cta sinh
vat. “Gen ngoai sinh” dé chi gen hién tai dugc phat hién, nhung ban dau khong
duoc phat hién trong hé gen cua sinh vat, va cling dé chi gen ma duogc dua vao
trong t& bao tiép nhan théng qua cac budce chuyén gen. Gen ngoai sinh ¢6 thé
bao gébm gen tur nhién hodc gen kham ma né dugc xen vao trong sinh vat khong
tu nhién. “Gen chuyén” 1a gen ma da dugc dua vao trong hé gen bing phuong
thtre bién nap. Vi tri trong hé gen thyc vat, noi ma ADN téi t6 hop d3 dugc xen
vao ¢6 thé duoc goi 1a “vi tri xen vao” hodc “vi tri dich”.

“ADN chiin” c6 thé bao gdm hé gen dugc phét hién ty nhién trong sinh
vat nhu thuc vat hodc mdt ADN ngoai sinh (di twong déng) dugc dua vao bing
phuong thirc bién nap, nhu doan két hop véi su kién bién nap. Do d6, ADN chin
c¢6 thé bao gbém t6 hop ctia ADN ty nhién va ADN ngoai sinh. Theo séng ché,
“ving chin” hodc “trinh ty chdn” hodc “ving bién hé gen” hodc “trinh tu bién
hé gen” dé chi trinh tu gdm it nhét 3, 5, 10, 11, 15, 20, 50, 100, 200, 300, 400,
1000, 1500, 2000, 2500 hoic 5000 cip bazo hodc nhidu hon, ving ndy ndm &
ngay phia trén hodc phia dudi cta phan tir ADN ngoai sinh dugc xen vao ban
dAu va can k& véi phan tir ADN ngoai sinh dugc xen vao ban dau. Khi dugc ndm
& xudi dong, vung chén cling co thé duoc goi 1a “chan bo trai” hodc “chan dau
3" hodc “vung bién hé gen diu 3" hoic “trinh tw bién dau 3™, va tuong ty. Khi
duoc ndm ¢ thuong dong, ving chdn cling c6 thé dugc goi 12 “chin bd phai”
hodc “chan dau 5" hodc “vung bién hé gen dau 5" hoic “trinh tu bién dau 5' hé
gen”, va tuong tu.

Phuong thirc bién nap din dén su tich hop ngdu nhién cia ADN ngoai
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sinh s& sinh ra céc thé bién nap bao gdm céc ving chin khic nhau dc trung cua
va duy nhét déi v6i mdi mot thé bién nap. Khi ADN téi t6 hop dugc dua vao
trong thuc vat thdng qua phuong phap lai chéo truyén thdng, cac ving chin ctia
né thuong s& khong bi thay dbi. Céc thé bién nap ciing s& bao gbm cac diém nbi
don gifta doan ADN xen di twong ddng va ADN hé gen hoic hai doan ADN hé
gen hodc hai doan ADN di tuong ddng. “Diém ndi” la diém ma & do, hai doan
ADN dic hiéu két ndi véi nhau. Ching han, diém ndi ton tai & noi ma ADN xen
két ndi véi ADN chin. Piém ndi ciing ton tai trong sinh vat bién nap & d6, hai
doan ADN két ndi v6i nhau theo phuong thirc duge cai bién tir phuong thirc
duoc phéat hién ¢ sinh vat ty nhién. “ADN két ndi” hodc “ving két ndi” dé chi
ADN ma chira diém nbi.

Séang ché dé cap dén ngd mang su kién chuyén gen duoc goi 1a DBN9858
va thé hé con cua no, trong d6 ngd mang sy kién chuyén gen DBN9858 1a ngd
DBN9858, bao gém ca thuc vit va hat cua ngd mang sy kién chuyén gen
DBNO858, ciing nhu té bao thuc vét clia n6 hogc cic bd phan ma c6 thé dugc tai
sinh ctia nd, bao gébm nhung khong bi gii han boi cac té bao, hat phén, non,
hoa, nu, &, cuéng, to, cum hoa, bong, 14, va cac san phérn tr ngé DBN9858 nhu
bdt ngd, bot ngd min, dau ngd, nudc ngd, rau ngd, tinh bt ngd, va sinh khdi con
lai trén canh ddng trong ngo.

Ng6 mang sy kién chuyén gen DBN9858 theo sang ché bao gdm céu tric
ADN, va khi cu trac dugc biéu hién trong té bao thuc vat, ngd mang su kién
chuyén gen DBN9858 tao ra kha nang chiu thudc diét co glyphosat va glufosinat.
Chu triic ADN chtra hai casset biéu hién lién tiép. Casset biéu hién thir nhat bao
gdm doan khéi dAu thich hop dé biéu hién & thuc vat duge lién két theo kiéu co
thé hoat dong duge véi gen ma ma hoa cho 5-enolpyruvylshikimat-3-phosphat
syntaza (EPSPS) c6 kha nang chiu thube diét co glyphosat, va trinh ty tin hiéu
polyadenyl hoa thich hop. Casset bidu hién th(r hai bao gdm doan khéi dau thich
hop dé biéu hién & thuc vat duoc lién két theo kiéu c6 thé hoat dong duoc véi
gen ma mi héa cho phosphinothrixin N-axetyltransferaza (PAT) c¢6 kha néng
chiu thudc diét cé glufosinat, va trinh tu tin hiéu polyadenyl hoéa thich hop.
Ngoai ra, doan khoi dau c6 thé 13 doan khoi dau duoc tach tir thuc vat, bao gém

cic doan khéi dau co dinh, cdm ng va/hodc ddc hiéu mo, doan khoi dau thich

-17-



31089

hop bao gdm nhung khong b giéi han béi doan khéi dau 35S cua virut kham 14
xtp lo (CaMV), doan khéi ddu 35S cua virut kham huyén sim (FMV), doan
khéi diu Tsfl, doan khoi ddu ubiquitin, doan khéi ddu actin, doan khéi dau
nopalin syntaza (NOS) cta Agrobacterium tumefaciens, doan khoi dau octopin
syntaza (OCS), doan khoi dau cta virut gdy xodn vang 14 Cestrum, doan khoi
dau Patatin, doan khéi dau ribuloza-1,5-bisphosphat carboxylaza/oxygenaza
(RuBisCO), doan khoi dau glutathion S-transferaza (GST), doan khoi dau E9,
doan khéi ddu GOS, doan khéi ddu alcA/alcR, doan khéi dau RolD
Agrobacterium rhizogenes va doan khoi dau Suc2 Arabidopsis. Trinh ty tin hiéu
polyadenyl hoa cé thé 1a trinh tu tin hidu polyadenyl hoa thich hop ma né hoat
dong & thuc vat, bao gdbm nhung khéng bi giéi han & céc trinh ty tin hiéu
polyadenyl héa co6 ngudn gbc tir gen nopalin syntaza (NOS) cua Agrobacterium
tumefaciens, gen két thiic 35S cua virut kham 14 xtp lo (CaMV), gen két thic E9
ribuloza-1,5-bisphosphat carboxylaza/oxygenaza ¢ dau Ha Lan, gen tc ché
proteaza IT (PIN II) va gen a-tubulin.

Ngoai ra, casset bidu hién c6 thé bao gdm thém céc yéu t6 di truyén khéc,
bao gébm nhung khéng bi gidi han & doan tidng cuong va peptit tin hiéu/peptit
chuyén tiép. Poan ting cudng c6 thé tang cuong mirc biéu hién ctia mot gen,
bao gébm nhung khong bi giéi han béi gen hoat héa dich mé cua virut vay bénh
ky axit thudc 14 (TEV), doan ting cudong CaMV35S va doan ting cuong
FMV35S. Peptit tin hiéu/peptit chuyén tiép c6 thé dan hudng protein EPSPS
va/hoac protein PAT dé duoc van chuyén ra ngoai té& bao hodc vao trong céc tiéu
co quan ddc hiéu hodc cac ngin bén trong té bao, ching han, huéng dich vao luc
lap bang trinh tuw ma hoéa peptit chuyén tiép cta luc lap, hodc huéng dich vao
Juéi ndi chit bang trinh tu gitt ‘KDEL’.

Gen 5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS) co thé duoc
phan 1ap va thu duge tir ching CP4 Agrobacterium tumefaciens sp., va co thé
duge cai bién cho polynucleotit ma hoa EPSPS béng cach t6i uu héa codon hodc
theo cac cach khic, dé tang cuong do on dinh va kha ning san sang cla san
phdm phién ma trong té bao bién nap. Gen 5-enolpyruvylshikimat-3-phosphat
syntaza (EPSPS) c6 thé duoc cling st dung lam gen chi thi choc loc.

“Glyphosat” dé chi N-phosphonometylglyxin va mudi ctia nd, va xu ly
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bing “thudc diét cé glyphosat” dé chi viéc xir 1y bing bat ky ché pham diét co
nao chira glyphosat. Viéc lya chon ty 1é st dung cua thube diét co glyphosat cu
thé dé dat dugc lidu luong sinh hoc hiéu qua ndm trong kha ning cia ngudi c6
hiéu biét théng thuong trong linh vuc ndng nghiép. Viée xtr Iy canh ddng bao
gdbm nguyén liéu thuc vat ¢ ngudn goc tir cdy ngd khang thube diét co
DBN9858 véi bét ky ché pham diét cé chua glyphosat s& kiém soét su sinh
trudng cda co trén canh dbng, ma khong anh hudng dén sy sinh trudng hodc
ning suit clia nguyén liéu thyc vat thu dugc tir cdy ngd chiu thube diét cd
DBN9858.

Gen enzym phosphinothrixin N-axetyltransferaza (PAT) phan lap tu
Streptomyces ~ viridochromogenes xic tdc cho su chuyén héa cua
L-phosphinothrixin thanh dang b4t hoat ctia nd nhd phan ung axetyl hoa, dé
truyén cho thuc vat kha niang chiu thube diét cé glufosinat. Phosphinothrixin
(PTC, axit 2-amino-4-metylphosphonobutyric) la chit Gc ché glutamin
synthetaza. PTC 1la don vi cAu trac  cia  khang  sinh
2-amino-4-metylphosphonyl-ananyl-alanin, tripeptit (PTT) nay c6 hoat tinh
khang vi khuan gram duong va vi khudn gram am cfing nhu khéng nim Botrytis
cinerea. Gen phosphinothrixin N-axetyltransferaza (PAT) co6 thé duoc stir dung
lam gen chi thi chon loc.

“Glufosinat”, con dugc goi la “phosphinothrixin”, dé chi amoni
2-amino-4-[hydroxy(metyl)phosphonyl]butanoat, va viéc xt ly bang “thubc diét
6 glufosinat” dé chi viéc xt ly bing ché phim diét co bét ky chira glufosinat.
Viée lua chon ty 18 st dung ctia thudc diét co glufosinat nao d6 dé dat dugc liéu
luong sinh hoc hié¢u qua ndm trong kha ning ctia ngudi c6 k§ ning thong thuong
trong linh vuc néng nghiép. Viée xir ly canh ddng bao gdm nguyén liéu thyc vat
thu duoc tir cay ngd khang thude diét co6 DBN9858 bing ché phdm diét co bat
ky chira glufosinat sé kiém soat su sinh trudng cua cd trén canh ddng, khong anh
huéng dén su sinh trudng hodc nang sudt cuia nguyén liéu thuc vat thu dugc tir
ngo chiu thudc diét cd6 DBN985S.

Chu trac ADN duoc dua vao trong thuc vat béng phuong phap bién nap
bao gdm nhung khong bi giéi han 6 phuong phép bién nap qua trung gian

Agrobacterium, phuong phap bién nap qua trung gian siing bén gen va phuong
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phéap bién nap chuyén qua éng hat phén.

Phuong phép bién nap qua trung gian Agrobacterium 1a phuong phép b6
bién dé bién nap thuc vat. ADN ngoai sinh dugc dua vao thuc vat duge tach
dong thanh vecto ¢ gilta cac trinh tu théng nhit b trai va b phai, tie 13, cac
ving T-ADN. Vecto dugc bién nap vao trong té bao Agrobacterium, sau d6 té
bao nay dugc st dung dé gy nghiém mo thuc vét, cho phép cac ving T-ADN
clia vecto bao gdbm ADN ngoai sinh dugc xen vao trong hé gen thyc vat.

Phuong phap bién nap qua trung gian sung bén gen 14 viéc ban pha té bao
thuc vét bing vecto bao gdbm ADN ngoai sinh (phuong phap bién nap bang may
bén gen qua trung gian phén tir).

Phuong phép bién nap chuyén qua dng hat phén 12 & chd, ADN ngoai sinh
duoc mang thong qua con duong 6ng hat phéan tu nhién (con duoc goi 1a mo
truyén éng hat phén) dugc tao ra sau khi thy phén thyc vit, théng qua con dudng
phoi tam vao trong mam phoi.

Sau khi bién nap, thuc vat chuyén gen can phai dugc tai sinh tir md thuc
vat bién nap, va duge lwa chon cho thé hé con c6 ADN ngoai sinh véi chét chi
thi thich hop.

CAu trac ADN 14 t6 hop cac phan tr ADN ma ching duoc két ndi véi
nhau, tao ra mdt hoac nhidu casset biéu hién. Céu traic ADN t5t hon 14 plasmit
ma nd ¢6 kha nang tu sao chép bén trong té bao vi khuén, va bao gém cac vj tri
endonucleaza gigi han khac nhau dé dua vao cac phan tir ADN cung cp cac yéu
tb gen chtrc nang, chéng han, doan khoi dau, intron, trinh tu din dAu, trinh ty ma
hoa, ving gen két thuc dau 3’ va céc trinh tu khéac. Cac casset biéu hién chua
trong céu tric ADN bao gdm céc yéu t6 gen cAn thiét dé cung cip phién ma cta
ARN thong tin, va c6 thé dugc thiét ké dé biéu hién trong céc té bao khong c6
nhan dién hinh hoic té bao nhan chuén. Céc casset biéu hién theo sang ché duoc
thiét ké dé t&t nhit bidu hién trong cac té bao thuc vat.

“Su kién” chuyén gen duoc tao ra béng su bién nap céc té bao thuc vat
v6i cAu trac ADN di tuong ddng, chéng han, bao gdm casset biéu hién axit
nucleic chtra gen mong mudn, su tai sinh cia quén thé thuc vat xuét phét tir su
gén bang phuong phap chuyén gen vao trong hé gen cua thuc vat, va lya chon

thuc vat dic trung dugce dédc trung béng su gén vao vi tri ddc hiéu trong hé gen.

-20-



31089

Thuat nglt “su kién” dé chi thé bién nap ban dau va thé hé con cua thé bién nap
ma chira ADN di twong dong. Thuat ngit “su kién” cling dé chi thé hé con duogc
tao ra bang cach lai chéo giéi tinh gitra thé bién nap va ca thé tir cac gibng khéc
chira ADN di tuong ddng. Tham chi sau khi hdi giao 13p lai vi thé hé gbe hdi
giao, ADN xen vao va ADN hé gen chan tur thé bién nap gbc ciing ton tai trong
thé hé con lai chéo & cling vi tri trén nhidm sic thé. Thuat ngit “su kién” cling dé
chi trinh tuw ADN ttr thé bién nap ban dau chira ADN xen vao va trinh tu hé gen
chin ngay lién ké v&i ADN xen vao, trinh tu nay duge ky vong dugc chuyén
sang thé hé con ma chiing duoc tao ra béng céch lai chéo gi6i tinh mot dong gbe
chira ADN xen vao (chéng han, thé bién nap ban dau va thé hé con thu dugc tir
su tu giao phdi) va dong gbc khong chita ADN xen vao, va tiép nhan ADN xen
Véochﬁagenrnongrnuén.

Theo séng ché, thuat ngft “tai t6 hop” dé chi mot dang ciia ADN véa/hodc
protein va/hodc sinh vat ma thong thuong khong dugc phét hién trong ty nhién
va do d6, dugc tao ra bing sy can thiép thi cong. Sy can thiép thu cong nay c6
thé tao ra phan tir ADN t4i td hop va/hodc thuc vét téi to hop. “Phan tir ADN tai
td hop” thu dugc bang phuong phap t6 hop nhan tao cta hai doan trinh tu riéng
biét khéc, chéng han, bang cach téng hop hoéa hoc hogc bang cach thao tac céac
doan axit nucleic biét 1ap bing k§ thuat di truyén. Cac cong nghé d€ tién hanh
thao tac axit nucleic 1a da biét.

Thuat ngft “chuyén gen” bao gdm bét ky té bao, dong t& bao, thé sén, mo,
bd phén cua thuc vat hodc thuc vat, ma kiéu gen cla chung da dugc lam thay dbi
bang su c6 mit clia axit nucleic di tuong dong, bao gdm ca cac loai chuyén gen
ban dau dugc lam thay d6i nhu vay ciing nhu céc ca thé con chau dugc tao ra
bing lai chéo giéi tinh hodc nhan gidng v6 tinh tir cac ¢4 thé chuyén gen ban dau
nay. Theo sang ché, thuat ngtt “chuyén gen” khdng bao gbém nhiing su thay d6i
vé hé gen (nhiém sic thé hodc ngoai nhidm sic thé) bang cac phuong phap chon
gidng thuc vat théng thuong hodc trong cic sur ki¢n xuét hién ty nhién nhu di
giao ngiu nhién, nhiém virut khong tai td hop, bién nap vi khudn khong tai t6
hop, sy nhay gen khong tai t6 hop hodc dot bién ngiu phét.

“Di nguyén” theo sang ché dé chi rang, phan tir th nhét théng thudong
khong dugc phat hién ¢ dang t6 hop vé6i phan tir thr hai trong tu nhién. Chéng
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han, phan tir co6 thé c6 ngudn gdc tir loai thir nhét va dugc xen vao hé gen cua
loai thtr hai. Do d6, mdt phén t&r nhu vay 1a khéac ngudn véi té bao chi va dugce
dua theo cach nhan tao vao hé gen ctia té bio chu.

Ng6 mang su kién chuyén gen DBN9858 c6 kha ning chiu thubc diét co
glyphosat va thube diét co glufosinat duoc trdng theo cac budc: trudce tién lai
chéo gidi tinh ngd gée thit nhit véi ngd gbe thr hai dé tao ra cc thuc vét thé hé
con tht nhét khac nhau, trong d6 ngd gbc thir nhit bao gdm céc cdy ngd duoc
trong tir ngd mang sy kién chuyén gen DBN9858 va thé hé con ctia n6 thu duoc
béng cach bién nap bing casset biéu hién theo sdng ché c6 kha ning chiu thude
diét 6 glyphosat va thude diét cd glufosinat, va ngd gbc thr hai khéng c6 kha
ning chiu thube diét co glyphosat va thubc diét co glufosinat; va tiép theo, lya
chon thuc vat thé hé con c6 kha ning chiu dugc sy ap dung thube diét co
glyphosat va/hodc thudc diét co glufosinat, tién hanh trdng cac ciy ngd c6 kha
ning chiu thudc diét cé glyphosat va thube diét co glufosinat. Cac budc ndy co
thé bao gém thém budc hoi giao thuc vat thé hé con c6 kha ning chiu dugc su
ap dung thudc diét cd glyphosat va/hodc thube diét co glufosinat véi ngd gbc thir
hai hodc cdy ngd gdc thir ba; va tiép theo, Iwa chon thé hé con bang cach ap
dung thudc diét cé glyphosat va/hodc thube diét co glufosinat hodc bang cach
nhén dang chi thi phan t& lién quan tinh trang (nhu phén tor ADN bao gdm diém
ndi duoc nhén dang tai dau 5’ va dau 3’ cta trinh tu xen vao & ngd mang su kién
chuyén gen DBN9858), nhd d6 tao ra cdy ngd c6 kha ndng chiu thudc diét co
glyphosat va thudc diét co glufosinat.

Ciing can hiéu rang, hai thyc vt chuyén gen khac nhau ciing c6 thé duogc
lai chéo dé tao ra thé hé con chira hai gen ngoai sinh riéng biét va duoc bd sung
riéng r€. Su tu phéi ctia thé hé con thich hop c6 thé tao ra thuc vat thé hé con ma
chung 13 dong hop tit d6i v6i ca hai gen ngoai sinh bd sung. Sy hdi giao véi thuc
vét gbc va ngoai phbi véi thuc vat khong chuyén gen nhu md ta & trén cling c6
thé duoc ky vong, va nhan gidng vo tinh ciing tién hanh nhu vay.

Ngb chuyén gen Bt c6 kha ning tiéu diét, ching han, con tring/dong vat
giy hai Lepidoptera va Coleoptera, nhitng van con lugng nhd con trung/dong
vét gy hai sdng sét, sau khi nhan giéng qua vai thé hé, ching c6 thé c6 kha

ning phat trién thanh con tring/ddng vét gdy hai khang lai protein Bt. Dé giai
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quyét van dé con tring/ddng vat gy hai phat trién tinh khang nay, co quan bao
vé mdi truong Hoa Ky (United States Environment Protection Agency) dé xuét
huéng dan sau lién quan dén viéc str dung cay trong chuyén gen: can phai tao ra
mét ty 16 nhét dinh v& ngd be (ngd be doi héi dua vao ning suat, 1a 5%, 10%,
20% va tuong tu va ching co th 1 ngd chuyén gen khong khéng con trung
(nhu ngd chuyén gen chiu dugc thube diét co) hodc ngd khang dong vat gy hai |
khong mong mudn, chiing khong nhét thiét 13 ngd khong chuyén gen). Sau khi
hau hét con trung/ddng vat gy hai bi tiéu diét trén ngd chuyén gen khéng con
trung twong Ung, mot phan c6n trung/dong vat gy hai van sbng sot trén ngd be,
dam bao quén thé con trung/dong vat gy hai khong c6 tinh khang 1a chiém wu
thé. Nhu vy, tham chi néu mdt luong nhd con tring/dong vét gdy hai co6 tinh
khang duogc sbéng sot, thi cac gen khang s& bi phai gidm déng ké sau khi giao
phéi véi con tring/dong vat gdy hai khong c6 tinh khéang chiém wu thé.

Thuét ngit “doan do” 1 phén ti axit nucleic phan 1ap ma phén tir danh déu
hodc phéan ti tin hi€u co thé phat hién dugc thdng thudng duoc gén véi né,
chéng han, chét d(‘A)ng vi phéng xa, phéi ttr, chét héa phat quang, hodc enzym.
Doan do nhu vy bd trg cho mdt soi cla axit nucleic mong mudn, trong trudng
hop theo sang ché, cho mdt soi cia ADN hé gen tir ngd mang su kién chuyén
gen DBN9858, du ADN hé gen tir ng6é mang sy kién chuyén gen DBN9858 hodc
hat, hodc tlr thuc vat hodc hat hodc phﬁn chiét ctia ngd mang su kién chuyén gen
DBN9858. Cac doan do theo séang ché bao gdm khong chi axit deoxyribonucleic
hodc axit ribonucleic ma con bao gdm cac polyamit va vat liéu do khac ma
chung lién két dic hiéu voi trinh tw ADN mong mubn va c6 thé duoc st dung dé
phat hién sy c6 mét cua trinh tw ADN mong mudn nay.

Thuét ngit “doan mdi” 1a doan phan tit axit nucleic tach roi ma dugc ghép
vao soi ADN bb trg mong mudn biang phép lai axit nucleic dé tao ra thé lai giita
doan mdi va soi ADN mong mudn, sau d6 dugc kéo dai doc theo s¢gi ADN mong
mubn bang polymeraza, chéng han, ADN polymeraza. Cap doan mdi theo sang
ché lién quan dén viéc st dung chiing dé khuéch dai trinh tu axit nucleic mong
mudn, ching han, bang phan tmg chudi polymeraza (PCR) hodc cac phuong
phap khuéch dai axit nucleic thong thuong khéc.

Céac doan do va doan mdi théng thudng c6 do dai 11 polynucleotit hodc
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nhiéu hon, tét hon 18 polynucleotit hodc nhiéu hon, t6t hon nita 24 polynucleotit
hodic nhidu hon, va tét nhét 30 polynucleotit hodc nhiéu hon. Céac doan do va
doan mdi nhu vay lai ddc hidu véi trinh tu mong mudn trong céc didu kién lai
nghiém ngat. Tot hon 13, cdc doan do va doan mdi theo séang ché c6 trinh tu day
du dong nhét véi axit nucleic lién tiép cua trinh tw mong mudn, mic du cac doan
do khac véi trinh tw ADN mong mudn ma gitt dugc kha nang lai véi trinh tu
ADN mong mubn ¢ thé duoc thiét ké bang cac phuong phép théng thudng.

Cac doan mdi va doan do dua vao ADN hé gen chén va céc trinh tu xen
vao theo séng ché c6 thé dugc khéng dinh bang cic phuong phap thong thuong,
chéing han, bang cach tich c4c phan tir ADN tuong mg ra khoi nguyén liéu thuc
vét ¢6 ngudn gbc tir ngd mang su kién chuyén gen DBN9858 va x4c dinh trinh
tu axit nucleic cia phan tit ADN nay. Phan t&r ADN bao gbm trinh tw xen chuyén
gen va ving chdn cia hé gen ngé ma mot doan ctia n6 ¢6 thé duoc st dung 1am
doan mdi hoic doan do.

Cac doan do va doan mdi axit nucleic theo séng ché lai trong cac didu
kién nghiém ngat véi trinh ty ADN mong mudn. Phuong phép lai hodc khuéch
dai axit nucleic thong thuong bét ky ¢6 thé duogc st dung dé nhan dién sy c6 mit
cia ADN tlir ngd mang su kién chuyén gen DBN9858 trong mau. Cac phan tir
axit nucleic hodc cac doan cia né cé kha nang lai déac hiéu véi cac phén tir axit
nucleic khac trong nhiing tinh huéng cu thé. Nhu duoc st dung & day, hai phan
tir axit nucleic dugc cho 13 ¢6 kha ning lai dac hiéu véi nhau néu nhu hai phén
tir axit nucleic c¢6 kha nang tao ra cdu tric axit nucleic soi kép d6i song song.
Phén tir axit nucleic duoc cho 12 “b thé” ctia phan tir axit nucleic khéc néu nhu
chung thé hién su tuong hop hoan toan. Nhu dugc st dung & déy, cdc phan tu
duoc cho la thé hién “su tuong hop hoan toan” khi moi nucleotit ciia mét trong
céc phan tir tvong hop véi nucleotit cta phan tir khac. Hai phén tir duge cho la
“twong hop t6i thiéu” néu nhu ching c6 thé lai v6i nhau véi do én dinh di dé
cho phép chung gilt nguyén dugc gén v6i nhau trong it nhét cac didu kién
“nghiém ngat thap” thong thuong. Tuong tu, cac phan tir duge cho la “bd trg”
néu nhu ching c6 thé lai v6i nhau véi d6 6n dinh di dé cho phép ching giit
nguyén dugc gan véi nhau trong céc diéu kién “nghiém ngit cao” thong thuong.

Céc sai 1&ch tir su tuong hop hoan toan 1a ¢6 thé cho phép, mién la cdc sai sO nay
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hoan toan khoéng loai trir kha nang hai phén tr tao ra chu truc soi kép. Pé phan
tir axit nucleic st dung 1am doan mdi hozc doan do, né chi can tuwong hop day du
vé trinh tu dé c6 kha nang tao ra cdu triic soi kép én dinh trong diéu kién nong
d6 dung méi va mubi cu thé duoc st dung.

Nhu duoc st dung theo séng ché, trinh tu co ban tuong d@)ng 1a trinh tu
axit nucleic ma c6 kha ning lai ddc hi€u voi chudi bd tro cua trinh tu axit
nucleic khac ma duoc lam thich hop trong cac diéu kién nghiém ngat cao. Cac
didu kién nghiém ngit thich hop thic diy su lai ADN, ching han, xir ly béng 6,0
x natri clorua/natri xitrat (SSC) ¢ nhiét d¢ khoang 45°C, tiép theo 1a ria bing
2,0 x SSC & nhiét d 50°C, 13 da biét dbi voi ngudi c6 hiu biét trung binh trong
linh vuc k¥ thuét nay. Chéng han, nong do mudi & budce rira c6 thé dugc lya
chon n3m trong khoang tlr diéu kién nghiém ngat thap khoang 2,0 x SSC & nhiét
d6 50°C dén diéu kién nghiém ngit cao khoang 0,2 x SSC & nhiét d6 50°C.
Ngoai ra, nhiét d6 & budc rira ¢6 thd dugc gia tang tir cac diéu kién nghiém ngat
thip & nhiét d6 trong phong, khoang 22°C, dén cac diéu kién nghiém ngit cao &
nhiét d6 khoang 65°C. Ca nhiét d6 va ndng do mudi déu c6 thé thay doi; va
nhiét d6 hoac né)ng dd mudi ¢ thé dugc duy tri héng dinh trong khi bién con lai
duoc thay ddi. T6t hon, phan ti axit nucleic theo sang ché s& lai dic hiéu véi
mot hodc nhiéu phén tir axit nucleic duge néu trong SEQ ID NO: 1, SEQ ID NO:
2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ ID
NO: 7 hoiic céc trinh tw bd sung ctia ching, hodc doan bat ky trong sb céc trinh
tw néu trén trong diéu kién nghiém ngit vira phai, ching han & khoang 2,0 x SSC
va khoang 65°C. Tt hon nita, phan tir axit nucleic theo sang ché s& lai dic hidu
v6i mot hoac nhiéu phan tt axit nucleic dugc néu trong SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ
ID NO: 7 hodc céc trinh ty bd sung ctia chiing, hodc doan bét ky trong sb céc
trinh tu néu trén trong cac diéu kién nghiém ngat cao. Theo sang ché, phan tir
axit nucleic chi thi vu tién c6 trinh tu axit nucleic dugc néu trong SEQ ID NO: 1,
SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6
va SEQ ID NO: 7 hoac céc trinh tu bd sung cua ching, hodc doan bét ky trong
s céc trinh tu néu trén. Phan tr axit nucleic chi thi vu tién khac theo sang ché

¢6 chung mirc dong nhét trinh tu ndm trong khoang tir 80% dén 100% hodc nim
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trong khoang tur 90% dén 100% véi SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO:
3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ ID NO: 7 hodc céc
trinh tu bd sung cta ching, hoic doan bét ky trong sb céc trinh tu néu trén. SEQ
ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ
ID NO: 6 va SEQ ID NO: 7 ¢c6 thé duoc st dung lam dAu hiéu chi thi trong
phuong phéap chon gibng thuc vat dé nhan dién thé hé con lai chéo di truyén. Su
lai cha doan do v6i phan tt ADN mong muén c6 thé duge phat hién bang
phuong phép bét ky da biét dbi v6i nguoi ¢ hiéu biét trung binh trong linh vyc
k¥ thuat nay, cac phuong phép nay bao gdbm nhung khéng bi gi6i han & thé
huynh quang, thé phong xa, thé dua vao khang thé va thé huynh quang héa hoc.

Lién quan dén sy khuéch dai trinh ty axit nucleic mong muén (chiang han,
bang phuong phap PCR) st dung céc doan mdi khuéch dai dic hiéu, “diéu kién
nghiém ngat” la diéu kién ma cho phép cac doan mdi chi lai véi trinh tu axit
nucleic mong mudn trong phan tmg khuéch dai nhiét ADN, trong d6 doan moi
c¢6 trinh tu kiéu hoang dai twong Ung (hodc bd thé ctia nd) véi trinh ty axit
nucleic mong mubn c¢é c6 kha ning lién két véi trinh tu axit nucleic mong mudn
va tdt hon tao ra san phim khuéch dai duy nhét, d6 1 don vi khuéch dai ADN
(amplicon - don vi siéu sao chép).

Thuat ngtr “lién két dac hiéu véi (trinh ty mong muén)” chira réng, doan
do hoac doan moi trong cac diéu kién lai nghiém ngit chi lai vé6i trinh tu mong
mudn trong mau chia trinh ty mong mubn.

Nhu duoc st dung theo sang ché, “ADN khuéch dai” hodc “amplicon -
don vi siéu sao chép” dé chi san pham khuéch dai axit nucleic cia phan tir axit
nucleic mong mudn ma né 1a mot phan cta khuon axit nucleic. Chéng han, dé
x4c dinh xem ngd cd xuét phéat tir lai chéo gidi tinh v6i ngd mang su kién
chuyén gen DBN9858 theo sang ché hay khong, hoic xem mau ngd duoc tip
hop tir canh dong chira ngd mang su kién chuyén gen DBN9858 hay khong hoac
xem san phdm ngd chiét xuét nhu bt thd, bdt hodc dau chira ngd mang sy kién
chuyén gen DBN9858, ADN chiét xut tir mAu mé hoic san pham chiét xuit ngd
¢6 thé duge cho tién hanh phuong phap khuéch dai axit nucleic st dung cdp
doan mdi dé tao ra amplicon (don vi siéu sao chép) ma né 1a dé chén doan vé su

cd mit cua ADN ctia ngd mang su kién chuyén gen DBN9858. Cip doan moi
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bao gdm doan mdi thir nhit xudt phat tlr trinh ty chin trong hé gen cua thuc vat
18n k& véi vi tr xen vao cia ADN ngoai sinh xen vao, va doan moi tht hai thu
duogc tir ADN ngoai sinh xen vao. Amplicon c6 d6 dai va co trinh ty cling dé
chin doan dbi véi ngd mang su kién chuyén gen DBN9858. Amplicon ¢6 thé
nim trong khoang o dai tir do dai két hop clia cac cip doan moi cong thém mot
cdp bazo nucleotit, t5t hon cong thém khoang 50 cap bazo nucleotit, t5t hon nita
cdng thém khoang 250 cdp bazo nucleotit, va tSt nhét cdng thém khoang 450
cdp bazo nucleotit hodc nhiéu hon.

MOot cach tuy y, cdp doan mdi c6 thé thu duoc tir cac trinh tu hé gen chan
dugc xen vao hai phia cia ADN, dé tao ra amplicon bao gém toan bd trinh tu
nucleotit xen vao. Mot cép doan mdi thu dugc tir trinh tu hé gen thuc vat co thé
duoc dinh vi tai mot khoang cach tinh tir trinh tw ADN xen vao, khoang cach
ndy c6 thé nam trong khoang tir mt cdp bazo nucleotit téi khoang 20.000 cap
bazo nucleotit. St dung thuat ngit “amplicon” rd rang loai trir cic hién tuong nhi
hop doan mdi ma c6 thé duoc tao ra trong phan tng khuéch dai nhiét ADN.

Khuéch dai axit polynucleic c6 thé duoc hoan thanh bing phuong phép
khuéch dai axit polynucleic bét ky da biét trong linh vuc k¥ thuét nay, bao gdm
ca phan tmg chudi polymeraza (PCR). Cac phuong phap khuéch dai axit nucleic
khac nhau da duogc biét rd6 dbi véi cac ngudi co hiéu biét trung binh trong linh
vuc k§ thuét nay. Phuong phéap khuéch dai PCR d3 dugc phét trién dé khuéch
dai 18n 61 22 kb ctia ADN hé gen va t6i 42 kb ctia ADN thyc khuan thé. Cac
phuong phép nay cling nhu cdc phuong phap khuéch dai ADN khéc trong linh
vuc co thé dugc st dung trong sang ché. Trinh tu ADN ngoai sinh xen vao va
trinh tw ADN chén tir ng6é mang sy kién chuyén gen DBN9858 c6 thé khuéch dai
hé gen clia ngé mang sy kién chuyén gen DBN9858 st dung céc trinh tu doan
mdi dugc cung cip, tiép theo bang viéc giai trinh tw ADN chuén ctia amplicon
PCR hodc cia ADN tach dong.

B kit phat hién ADN dua vao cac phuong phap khuéch dai ADN bao
gém cac doan moi ADN ma lai dic hiéu véi ADN mong mudn va khuéch dai
amplicon chan doan phat hién trong céc diéu kién phan tmg thich hop. Bo kit
ndy c6 thé cung cdp phuong phéap phét hién dya vao gel agaroza hodc nhiéu

phuong phap dé phat hién amplicon chn doan phat hién da biét trong linh vuc
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k¥ thuat nay. B9 kit bao gdm céc doan mdi ADN ma tuong ddng hodc bd tro cho
phan bét ky cua ving hé gen ngéd cia SEQ ID NO: 3 hodc SEQ ID NO: 4, va
tuong dong hodc bd trg cho phan bit ky clia viing xen clia gen chuyén cia SEQ
ID NO: 5 duoc tao ra trong sang ché. Cu thé, cap doan mdi dugc nhan dién 1a
hitu ich trong cac phuong phap khuéch dai ADN 1a SEQ ID NO: 8 va SEQ ID
NO: 9, cap nay khuéch dai amplicon chdn doan twong ddng véi mot phan cta
ving gen chuyén/hé gen dau 5’ ctia ngd mang su kién chuyén gen DBN9858,
trong d6 amplicon bao gébm SEQ ID NO: 1. Cé4c phan tr ADN khac lam doan
mdi ADN c¢6 thé duoc lya chon tir SEQ ID NO: 5.

Amplicon dugc tao ra bdi cac phuong phap nay co thé duoc phat hién
bing nhiéu k§ thuat. Mot phuong phap nhu vay 1a Genetic Bit Analysis (phan
tich di truyén nhi phan), trong d6 oligonucleotit ADN dugc thiét ké kéo dai qua
ca trinh tu ADN xen vao va trinh ty ADN hé gen chan lién ké. Oligonucleotit
duoc 1am bat hoat bén trong cac 18 ctia dia vi chudn d6. Sau khi khuéch dai PCR
vung mong muén (st dyng mot doan moi trong trinh tyr xen vao va mdt doan
mdi trong trinh tu hé gen chan lidn k&), san phdm PCR sg¢i don c6 thé dugc lai
v6i oligonucleotit ¢d dinh va ding lam mau cho phan ing mé rong bazo don sir
dung ADN polymeraza va cac ddNTP danh dAu ddc hidu cta bazo tiép theo ky
vong. Két qua co thé dat dugc bing phuong phap dua vao huynh quang hodc
dua vao ELISA. Tin hiéu chi ra sy ¢6 mit cta trinh ty xen vao/trinh tu chan, do
d6 chi ra su khuéch dai, phép lai, va su mé& rong bazo don thanh cong.

Phuong phép khéc 1a k¥ thut xac dinh trinh tu nho nhiét, trong do chudi
oligonucleotit dugc thiét ké bic qua trinh tw ADN xen vao va diém nbi ADN hé
gen lién k&. Chudi oligonucleotit dugc lai véi san pham PCR soi don tir ving
mong mubn (mot doan moi trong trinh tu xen vao va mot doan mdi trong trinh
te hé gen chan) va tiép theo, duoc U véi ADN polymeraza, ATP, sulfurylaza,
luciferaza, apyraza, adenosin-5’-phosphosulfat va luciferin. Cac DNTP duoc b
sung riéng biét va tiép theo, tin hidu 4nh séng sinh ra dugc do. Tin hiéu dnh séng
biéu thi sy c6 mit cla trinh tu xen vao/trinh tu chan, diéu nay thé hién su
khuéch dai, phép lai, va sw m& réng bazo don hogc nhiéu bazo thanh cong.

Hién tuong phan cuc huynh quang nhu duoc mod ta trong Chen, et al.,

(Genome Res. 9:492-498, 1999) ciing la phuong phap ma ¢ thé duogc sir dung
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dé phat hién amplicon theo sing ché. Bang cach st dung phuong phép nay,
chudi oligonucleotit cin thiét dugc tao ra, chudi nay bic qua trinh ty ADN xen
vao va diém ndi ADN hé gen lién ké. Oligonucleotit dugc lai v6i san pham PCR
soi don tr viung mong muén (mdt doan mdi trong ADN xen vao va mdt doan
mdi trong trinh tw ADN hé gen chin) va dugc u véi ADN polymeraza va ddNTP
danh ddu huynh quang. Su mé rong bazo don dan dén sy sap nhap dANTP ma c6
thd duoc x4c dinh v& sy thay dbi trong phan cuc bang cach st dung huynh
quang ké. Sy thay ddi trong khi phan cuc biéu thi sy c6 mit cda trinh ty xen
vao/trinh tu chin chi ra sy khuéch dai, phép lai, va sy mé rong bazo don thanh
cong.

Taqman dugc md ta la phuong phap phat hién va dinh luong su c6 mat
cia trinh tu ADN va duoc gi6i thiéu diy du trong phan hudng dan dugc cung
cép boi nha san xuét. Tom lai, doan do oligonucleotit FRET dugc thiét ké béc
qua trinh tgy ADN xen vao va diém ndi chin hé gen lién ké. Poan do FRET va
céc doan mdi PCR (mdt doan modi trong trinh tu ADN xen vao va mét doan mdi
trong trinh tw hé gen chin) duoc cho phan tng theo cach tudn hoan véi su c6
mit cia polymeraza chiu nhiét va cac dNTP. Phép lai ctia doan do FRET dan
dén su tach va giai phéng gbc huynh quang ra khoi gbc dap tét trén doan do
FRET. Tin hiéu huynh quang biéu thi su c6 mit cua trinh tw xen vao/trinh tu
chin, tin hiéu nay chi ra khuéch dai va phép lai thanh cong.

Dua trén nguyén tic lai, cac k§ thuat thich hop dé phat hién nguyén liéu
thue vat c6 ngudn gdc tir ngd mang sy kién chuyén gen DBN9858 chiu thudc
diét c6 con bao gdm thém phuong phap lai thdm tach Southern, phuong phép lai
thdm tach Northern va phuong phép lai tai chd. Cu thé, k§ thuat thich hop bao
gé)m: 1 doan do va mau, rira dé loai bo doan do khéng gén két va phat hién sy lai
ctia doan do. Phuong phap phét hién da mo ta phu thude vao kiéu nhan 6 chi thi
duoc gén trén doan do. Chéng han, doan do danh dau phéng xa cé thé duoc phat
hién st dung thao tac tiép xtic va hién anh trén phim X quang hozc doan do dénh
diu enzym c6 thé duoc phat hién béng sy thay dbi v& mau sic dat dugc khi
chuyén héa co chét.

Méc hiéu phan tir d3 dugc md ta dé st dung trong qua trinh phat hién

trinh tw nhu duoc mé ta trong tai liéu Tyangi, et al. (Nature Biotech. 14:303-308,
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1996). Mot cach van tat, doan do oligonucleotit FRET dugc thiét ké bic qua
trinh tu ADN xen vao va diém ndi chin hé gen lién k&. Chu trac duy nhat ctia
doan do FRET dan dén né chira cAu trtic thtt hai ma cdu tric nay c6 thé duy tri
céc gbc huynh quang va t6i céc gbc & dAu tiém c4n gin. Poan do FRET va céc
doan mdi PCR (mot doan mdi trong trinh tw ADN xen vao va mdt doan moi &
trinh tu hé gen chin) dugc phan ung theo kiéu tudn hoan véi su c6 mit cua
polymeraza chiu nhiét va dNTP. Sau khi khuéch dai PCR thanh cong, phép lai
ctia doan do FRET véi trinh tw dich din dén mat cdu tric thir hai doan do va
tach khong gian cla cac gbc huynh quang va t6i, sinh ra tin hiéu huynh quang.
Tin hiéu huynh quang biéu thi sy c6 mit cla trinh tu xen vao/trinh ty chan, tin
hiéu nay chi ra sy khuéch dai va phép lai thanh cong.

Céc phuong phap mé ta khéc nhu kénh dan vi luu & cép dén phuong
phép va thiét bi dé tach va khuéch dai mAu ADN. Chét nhudm quang séc duoc
st dung dé phat hién va thir nghiém phén tit ADN déc hiéu. Thiét bi ng nano
hitu ich trong qud trinh phat hién phéan tir ADN theo sang ché, thiét bi nay bao
¢dm bd cam bién dién tir dé phét hién phan tir ADN hogc lién két hat nano véi
phan tr ADN dic hiéu, va do d6 ¢6 thé duge phat hién.

B6 kit phét hién ADN c6 thé dugc phat trién str dung thanh phan dugc mo
ta theo sang ché va céc phuong phap da md ta hodc da biét trong linh vuc phét
hién ADN. B9 kit nay tao thuén lgi cho viéc nhén dién su ¢6 mit cuia ADN cua
ngd mang sy kién chuyén gen DBN9858 trong mau, va ngoai ra, co thé dugc sir
dung dé gay gidng cac cay ngd chira ADN cia ngd mang sy kién chuyén gen
DBN9858. Bd kit ¢6 thé chtra cac doan mdi hodc doan do ADN ma tuong déng
hodc bé trg cho it nhat mot phﬁn cta SEQ ID NO: 1, 2, 3, 4 hoac 5, hodc cac
doan mdi hodc doan do ADN khac ma tuong déng hoac bd trg cho ADN chira
trong céc yéu td di truyén gen chuyén ctia ADN, va céc trinh ty ADN nay c6 thé
dugce stir dung trong phéan Uing khuéch dai ADN hoic lam doan do trong phuong
phép lai ADN. CAu trac ADN cua trinh tu xen vao gen chuyén va diém ndi hé
gen ngd dugc chira trong hé gen ngd va duge minh hoa trong hinh v& trén Fig. 1
va bang 1 bao gdm: ving hé gen chin cta ngd DBN9858 ndm & dau tan clng 5’
cta trinh tu xen vao gen chuyén; phan trinh tu xen vao ctia ving bo trai (LB) tir

Agrobacterium; casset bidu hién thtr nhét, casset nay gdm c6 doan khoi dau 35S
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(pr358) ctia virut kham 14 xap lo chira cdc doan 1dp lién tiép ctia ving ting
cudng dugc két ndi theo kiéu hoat dong dugc véi phosphinothrixin N-axetyl
transferaza (cPAT) chiu glufosinat tir Streptomyces va véi gen két thac 35S (t359)
cia virut kham 14 xGp lo; casset biéu hién th hai, casset nay gdm c6 doan khéi
dau actin-1 & lta (prOsActl) duge két ndi theo kiéu hoat dong dugc véi trinh tu
ma hda peptit chuyén tiép cua luc lap EPSPS Arabidopsis thaliana (spAtCTP2),
véi 5-enolpyruvyl-3-phosphoshikimat syntaza chiu glyphosat (cEPSPS) tur
ching CP4 Agrobacterium va v6i gen két thuc phién mi nopalin syntaza (tNos);
phan trinh tu xen vao ctia ving bd phai (RB) tir Agrobacterium; cling nhu ving
hé gen chan ctia ngd DBN9858 ndm & dau tan cling 3’ clia trinh ty xen vao gen
chuyén (SEQ ID NO:5). Céc phén tr ADN hitu ich lam cac doan moi trong
phuong phép khuéch dai ADN c6 thé thu duge tir phan bt ky cta trinh tu xen
vao gen chuyén & ngd DBN9858, va ca phan bét ky ctia ving ADN cua hé gen
chin ngb trong ngd mang su kién chuyén gen DBN9858.

Ngbd mang su kién chuyén gen DBN9858 c6 thé duoc két hop véi cac
gidng ngd chuyén gen khac, chéng han, ngd chiu dugc cac thube diét co (nhu
2,4-D, dicamba va tuong tu), hodc cac gidng ngd chuyén gen mang céc gen
khéang con tring khac (nhu CrylAb, Vip34 va tuong ty). Viéc nhan gidng cla
céc t6 hop khac nhau cua tht ca céc su kién gen chuyén khac nhau nay véi ngd
mang sy kién chuyén gen DBN9858 theo sing ché c6 thé tao ra cc gidng ngd
chuyén gen lai cai tién khang lai c4c con trung khac nhau va chiu dugc céac thube
diét ¢6 khac nhau, cac gidng nay thé hién cac dic tinh tuyét voi hon nhu nang
suét cao va tuong tu, khi dugc so sanh voéi cac gibng khong chuyén gen va céc
gibng chuyén gen véi tinh trang don duy nhit.

Séng ché d& cap dén trinh ty axit nucleic hitu ich dé phét hién ngd chiu
dugc thube diét co DBN9858 va phuong phap phat hién trinh ty néu trén, ngo
mang su kién chuyén gen DBN9858 chiu dugc tac dung gdy doc cho thuc vét
ctia céc thube diét co dung trong ndng nghiép chira glyphosat va/hodc glufosinat.
Ngd ¢6 cac tinh trang kép nay biéu hién cac  protein
5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS) khing glyphosat tir ching
CP4 Agrobacterium, ma truyén tinh chiu glyphosat cho thyc vét; va cac protein

phosphinothrixin N-axetyl transferaza (PAT) khéng glufosinat tur Streptomyces,
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ma truyén tinh chju glufosinat cho thuc vat. Ngé véi céc tinh trang kép nay co
cac loi thé sau: 1) kha ning ap dung céc thudc diét co dung trong ndng nghiép
chira glyphosat lén cay tréng ngd dé kiém soat co phd rong; 2) tinh trang chiu
duogc glufosinat co thé hoat dong nhu 13 phuong tién khéng chon loc hiéu qua dé
kidm soat co khang glyphosat khi dugc st dung két hop véi thude diét co
glufosinat (trong hén hop véi thudc diét co glyphosat hodc theo cach khac); 3)
ngd chuyén gen chiu dugc thudc diét co 1a ngd chuyén gen khong khang con
tring ¢6 thé 1am cham su phét trién tinh khéng béi con tring/vét gdy hai khi
duge trdng cling véi ngd chuyén gen c6 tinh khang c6n trung theo ty 1& riéng; 4)
khong lam giam nang suét cua ngd. Ngoai ra, gen ma héa céc tinh trang chiu
glyphosat va chiu glufosinat dugc lién két trén cting doan ADN, va c¢6 mt trong
locut (6 gen) don ctia hé gen ngd mang sy kién chuyén gen DBN9858. Diéu nay
tao ra hiéu qua chon gidng cao va cho phép theo ddi doan xen vao cla gen
chuyén duoc chira trong quan thé sinh san va thé hé con cta ching st dung chi
thi phan tir. Trong khi d6, SEQ ID NO: 1, 2, 6 hodc 7, hodc cac trinh tu bd sung
cda chiing trong phuong phap phat hién theo sang ché c6 thé duogc sir dung 1am
cac doan mdi hoic doan do ADN dé sinh ra cac san phém khuéch dai duoc chan
dodn la ngd mang sy kién chuyén gen DBN9858 hoic thé hé con chau ctia né va
nhan dién mot cach nhanh choéng, chinh x4c va 6n dinh sy c6 mit clia nguyén
liéu thuc vét c6 ngudn gbc tlr ngd mang sy kién chuyén gen DBN9858.
MO ta van tit céc trinh tur
SEQ ID NO: 1: 11 nucleotit & mdi bén cia vi tri xen vao cua doan gen
chuyén ddu 5’ va ADN hé gen ngd trong ngd mang su
kién chuyén gen DBN9858;

SEQ ID NO: 2: 11 nucleotit & mdi bén cua vi tri xen vao clia doan gen
chuyén déu 3’ va ADN hé gen ngd trong ngd mang su kién
chuyén gen DBN9858;

SEQ ID NO: 3: trinh ty ¢6 do dai 1301 nucleotit ndm lién ké véi diém noi xen
vao tai ddu tdn cung 5’ cua trinh ty xen vao trong ngod
mang sy kién chuyén gen DBN9858;

SEQ ID NO: 4: trinh ty c6 d¢ dai 1310 nucleotit nam lién k& véi diém ndi xen

vao tai dau tdn cung 3’ cla trinh ty xen vao trong ngd
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SEQ ID NO:
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SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
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SEQ ID NO:
SEQ ID NO:
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mang su kién chuyén gen DBN9858;

5: trinh tr T-ADN toan phﬁn, trinh tu hé gen ngd chan dau 5’ va
3%

6: trinh tu nam bén trong SEQ ID NO: 3 ma béc qua trinh tur
ADN cta ciu trac DBN10006 va trinh ty gen khoi diém
pr35S;

7: trinh ty ndm bén trong SEQ ID NO: 4 ma né bic qua trinh tu
gen két thic tNos va trinh ty ADN cia cAu tric
DBN10006;

8: doan mdi tht nhit dé khuéch dai SEQ ID NO: 3;

9: doan mdi thir hai dé khuéch dai SEQ ID NO: 3;

10: doan mdi thir nhat dé khuéch dai SEQ ID NO: 4;

11: doan mdi thu hai dé khuéch dai SEQ ID NO: 4;

12: doan mdi trén trinh tu hé gen chin dau 5°;

13: doan mdi ndm trén T-ADN ghép cip véi SEQ ID NO: 12;

14: doan mdi trén trinh ty hé gen chin dau 3’ ma doan mdi nay

dugc ghép cap voi SEQ ID NO: 12 dé xac dinh xem gen
chuyén 1a ddng hop tir hay di hop tt; |

15: doan mdi nim trén T-ADN ghép cip véi SEQ ID NO: 14;

16:

17:

18:

19:

20:

21:

22:

23:

24:

25:

26: doan mdi nam trén T-ADN ma cing chiéu véi SEQ ID NO:

doan moi 1 dé phat hién EPSPS béng Taqman;

doan moi 2 dé phat hién EPSPS bing Tagman;

doan do 1 dé phat hién EPSPS bing Taqman;

doan mdi 3 dé phat hién PAT bang Tagman;

doan moi 4 @& phat hién PAT bang Tagman;

doan do 2 dé phét hién PAT béng Tagman,;

doan mdi tht nhét cua gen ndi sinh & ngd Ubiquitin,

doan moi thit hai ctia gen ndi sinh & ngd Ubiquitin;

doan do cta PAT trong phat hién lai thdm tach Southern;
doan do ciia EPSPS trong phat hién lai thdm tach Southern;
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13;
SEQ ID NO: 27: doan mdi ndm trén T-ADN ma ngugc chiéu véi SEQ ID NO:
13 va duoc st dung dé thu duoc trinh tu chin;
SEQ ID NO: 28: doan mdi ndm trén T-ADN ma ngugc chiéu v6i SEQ ID NO:
13 va duoc sir dung dé thu dugc trinh ty chin;
SEQ ID NO: 29: doan mdi ndm trén T-ADN ma ciing chiéu véi SEQ ID NO:
15;
SEQ ID NO: 30: doan mdi ndm trén T-ADN ma nguoc chiéu v&i SEQ ID NO:
15 va duogc st dung dé thu duoc trinh tu chin;
SEQ ID NO: 31: doan mdi ndm trén T-ADN ma né ngugc chiéu v6i SEQ ID
NO: 15 va duogc str dung dé thu duogc trinh tu chan.
“Sau day, céac giai phap k¥ thuat theo sang ché s& duoc mé ta chi tiét hon
véi su tham chiéu cac hinh vé va vi du kém theo.
Vi du thyc hién sang ché
Sau day, cac giai phap k¥ thuat cia trinh ty axit nucleic va phuong phap
phat hién trinh tu nay theo sang ché dugc sir dung dé phat hién ngd chiu dugc
thube diét c6 DBN9858, s& dugc minh hoa thém théng qua céc vi du cu thé.
Vi du 1. Tach dong va bién nap
1.1. Tach dong vecto
Vecto biéu hién téi t6 hop DBN10006 duoc tao ra st dung k¥ thuat tach
dong gen chuén (nhu duoc thé hién & hinh vé& trén Fig. 2). Vecto DBN10006
chira hai casset biéu hién gen chuyén lién tiép. Casset biéu hién thir nhét gdbm co
doan khoi du 358 (pr35S) clia virut kham 14 xtp lo chita cac doan lap lién tiép
cla vung tdng cuong ma ndé duoc két ndi theo kiéu hoat dong duoc véi
phosphinothrixin N-axetyl transferaza (cPAT) chiu glufosinat tir Streptomyces va
v6i gen két thiic 35S (t358) cua virut kham 14 x@p lo. Casset biéu hién thir hai
gdm c6 doan khoi ddu actin-1 (prOsActl) ctia laa ma né duoc két ndi linh hoat
voéi trinh ty mé& hoa peptit chuyén tiép luc lap EPSPS (spAtCTP2) Arabidopsis
thaliana, v6i 5-enolpyruvylshikimat-3-phosphat syntaza chiu duoc glyphosat tur
chiing Agrobacterium tumefaciens CP4 (cEPSPS) va v6i gen két thuc phién ma

nopalin syntaza (tNos).
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Vecto DBN10006 dugc bién nap vao trong Agrobacterium LBA4404
(Invitrgen, Chicago, USA; Cat.No: 18313-015) str dung phuong phép nito 16ng,
va cac té bao bién nap dugc sang loc bing 5-enolpyruvylshikimat-3-phosphat
syntaza (EPSPS) lam chi thi chon loc.

1.2. Bién nap thuc vat

Su bién nap duoc thuc hién bang cach sir dung phuong phép gly nhiém
Agrobacterium thong thuong. Phoi 4u thé ngd duoc ciy v trung ddng thoi véi
Agrobacterium dugc md ta trong phan 1.1 ctia vi du nay, dé chuyén T-ADN
trong vecto biéu hién tai t6 hop DBN10006 d3 tao ra vao trong hé gen ngo, béng
cach d6 tao ra ngd mang su kién chuyén gen DBN9858.

Pé&i v6i phuong phép bién nap ngd qua trung gian Agrobacterium thong
thuong: mot cach vén tit, phdi 4u thé chua trudng thanh dugce phén 1ap tir ngod
va duge cho tiép xuc v6i huyén phi 4grobacterium, trong do trinh tu nucleotit
cuia cac gen EPSPS va PAT c¢6 thé duge chuyén sang it nhat mot té bao clia mot
trong sb cac phdi 4u thé bang Agrobacterium (bude 1: bude gy nhiém). Trong
bude nay, phoi au thé t6t hon duoc nhiing vao trong huyén pht Agrobacterium
(ODg60=0,4-0,6, moi truong gay nhiém (mubi MS 4,3 g/L, vitamin MS, casein
300 mg/L, sucroza 68,5 g/L, glucoza 36 g/L, axetosyringon (AS) 40 mg/L, axit
2,4-diclophenoxyaxetic (2,4-D) 1 mg/L, pH 5,3) dé bit dau ciy. Phoi 4u thé
dugc ciy dong thoi cling véi Agrobacterium trong mét khoang thoi gian (3 ngay)
(budc 2: bude cdy dong thoi). Tt hon 13, phdi 4u thé dugc cdy trén moi truong
rén (mudi MS 4,3 g/L, vitamin MS, casein 300 mg/L, sucroza 20 g/L, glucoza
10 g/L, axetosyringon (AS) 100 mg/L, axit 2,4-diclophenoxyaxetic (2,4-D) 1
mg/L, thach aga 8 g/L, pH 5,8) tiép sau budc gay nhiém. Sau giai doan cly dong
thosi ndy, bude “thu hdi” iy y duge dy dinh. Trong bude “thu hdi”, ¢6 it nhat
mo6t khang sinh da biét d& Gc ché su sinh trudng cua Agrobacterium
(cephalosporin) trong moi truong thu hdi (mudi MS 4,3 g/L, vitamin MS, casein
300 mg/L, sucroza 30 g/L, axit 2,4-diclophenoxyaxetic (2,4-D) 1 mg/L, phytagel
3 g/L, pH 5,8), va khong c6 tac nhan chon loc nao cua cac thé bién nap thuc vat
duge bd sung (bude 3: bude thu héi). Tt hon, phoi Au thé duoc cy trén moi
trudng rin cé khing sinh nhung khéng c6 tac nhan chon loc nao dé loai trur

Agrobacterium va cung cAp mot giai doan thu hdi cho céc té bao bi nhidm. Tiép

-35-



31089

theo, phoi 4u thé dd ching duge cdy 1én méi trudng chira tdc nhén chon loc
(glyphosat) va dugc chon loc dé sinh trudng thé san bién nap (budc 4: bude
chon loc). T6t hon, phdi 4u thé duoc céy lén moi truong rén chon loc c6 tac
nhan chon loc (muéi MS 4,3 g/L, vitamin MS, casein 300 mg/L, sucroza 30 g/L,
N-(phosphonometyl)glyxin 0,25 mol/L, axit 2,4-diclophenoxyaxetic (2,4-D) 1
mg/L, phytagel 3 g/L, pH 5,8), dan téi su sinh trudng chon loc cla cac té bao
bién nap. Sau d6, thé sin dugc tai sinh thanh thuc vat (bude 5: budce tai sinh).
Tét hon, thé san sinh trudng trén méi trudng chira tdc nhan chon loc duge céy
[én mdi trudng ran (mdi trudng biét hda MS va mdi trudng tao ré MS) dé tai
sinh thuc vat.

Thé san khang chon loc duge chuyén 1én trén moi truong biét héa MS
(muéi MS 43 g/L, vitamin MS, casein 300 mg/L, sucroza 30 g/L,
6-benzyladenin 2 mg/L, N-(phosphonometyl)glyxin 0,125 mol/L, phytagel 3 g/L,
pH 5,8), va dugc cdy & nhidt d 25°C dé biét héa. Cay non biét héa duge chuyén
1én mdi trudong tao r& MS (mubi MS 2,15 g/L, vitamin MS, casein 300 mg/L,
sucroza 30 g/L, axit indol-3-axetic 1 mg/L, thach aga 8 g/L, pH 5,8), dugc trong
& nhiét do 25°C t&i do cao khoang 10 cm, va tiép theo, duoc chuyén sang nha
kinh va dugc tré)ng cho t6i khi chic khoe. Trong nha kinh, viéc tréng duogc thuc
hién & nhiét d6 28°C trong thoi gian 16 gio mdi ngay, sau d6 & nhiét d6 20°C
trong thoi gian 8 gio.

1.3. Nhan dién va sang loc céc su kién chuyén gen

Téng cong 332 thuc vt chuyén gen riéng biét Ty dugc tao ra.

Su c¢6 mit cia cac gen EPSPS va PAT trong cac cdy ngo chuyén gen tai
sinh duoc phat hién bang phuong phap phén tich Tagman™ (xem trrong vi du 2),
va sb luong dong sao chép chiu dugc glyphosat va glufosinat dugc md ta. Bing
cach sang loc, c6 thé lua chon sy kién DBN9858 tuyét voi, sy kién nay cd céac
dic tinh vé& céc gen sao chép don, kha nang chiu thudc diét co glyphosat, kha
ning chiu thudc diét cé glufosinat va céc tinh trang ndng hoc thich hop (xem
trong vi du 5).

Vi du 2. Phat hién ng6 mang su kién chuyén gen DBN9858 st dung TagMan

Khoang 100 mg 14 duoc liy tir ngd mang sy kién chuyén gen DBN9858
lam mAu, ADN hé gen dugc chiét tach bing cach st dung bo DNeasy Plant
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Maxi Kit tir Qiagen, va s6 ban sao cua cac gen EPSPS va PAT dugc phat hién
bang phuong phap PCR dinh lugng huynh quang bang doan do Tagman. Trong
khi d6, cay ngd kiéu dai duoc st dung 1am dbi ching, va dugc phat hién va phan
tich nhu md ta & trén. Thir nghiém duoc thuc hién trong ba lan va 13y gia tri
trung binh.

Phuong phép cu thé nhu sau:

Budc 11. Khoang 100 mg 14 duoc 14y tr ngd mang sy kién chuyén gen
DBN9858, va dugc dong nhét héa trong cbi gid str dung nito 16ng. Mdi mot mau
dugce 14y ba lan;

Budce 12. ADN hé gen cua céac mau néu trén duoc chiét sir dung b kit co
tén DNeasy Plant Maxi Kit tr Qiagen. Péi véi phuong phép cu thé, xin xem
trong cac huéng dan cua san phém;

Buéc 13. Nong d6 ctia ADN hé gen cua céc mau néu trén dugc phat hién
béng céach sir dung NanoDrop 2000 (Thermo Scientific);

Budc 14. Nong d6 ctia ADN hé gen cta cdc mAu néu trén duoc diéu chinh
t61 gié tri ndng do nhu nhau nam trong khoang tir 80 dén 100 ng/ul;

Budc 15. SO ban sao chép clia cac mau néu trén duge nhin dién st dung
phuong phap PCR dinh lugng huynh quanh bing doan do Tagman, mau dugc
nhéan dién la c6 sb ban sao da biét dugc str dung lam chuén, va ngd kiéu hoang
dai dugce st dung lam dbi ching. Mdi mot mau thuc hién ba lan va léy gia tri
trung binh. Cac doan mdi va doan do cua phuong phdp PCR dinh luong huynh
quang lan luot 1a:

Cac doan mdi va doan do sau dugc st dung dé phat hién trinh tu gen
EPSPS:

Poan mdi 1: CTGGAAGGCGAGGACGTCATCAATA, nhu dugc néu
- trong SEQ ID NO: 16 ctua danh muc trinh ty;

Poan mdi 2: TGGCGGCATTGCCGAAATCGAG, nhu duge néu trong
SEQ ID NO: 17 ctia danh muyc trinh tu

Poan do 1: ATGCAGGCGATGGGCGCCCGCATCCGTA, nhu duge néu
trong SEQ ID NO: 18 cuia danh muyc trinh ty;

Cac doan mdi va doan do sau duoc st dung dé phat hién trinh tu gen PAT:

-37-



31089

Poan mdi 3: CAGTTGAGATTAGGCCAGCTACAG, nhu dugc néu trong
SEQ ID NO: 19 ctua danh muc trinh ty;

DPoan mdi 4: TTCACTGTAGACGTCTCAATGTAATGG, nhu dugc néu
trong SEQ ID NO: 20 cuia danh muc trinh tu;

Poan do 2: CAGCTGATATGGCCGCGGTTTGTG, nhu dugc néu trong
SEQ ID NO: 21 cua danh muc trinh tu;

Hé phan tmg PCR:
JumpStart™ Taq ReadyMix™ 10 uL
(Sigma)
50 x doan mdi/doan do mix 1 uL
ADN hé gen 3 uL
Nudce (dd H,O) 6 ul

Hon hop 50 x doan mdi/doan do chtra 45 pL cuia mdi mdt doan mdi tai
ndng d6 1 mM, 50 pL ctia 100 pM doan do va 860 pL cuia 1 x dung dich dém TE,
va duge bao quan trong dng hé phéch & nhiét d6 4°C.

Céac diéu kién phan tng PCR:

Budc Nhiét do Thoi gian
21 95°C 5 phut
22 95°C 30 gidy
23 60°C 1 phut
24 Tro lai bude 22, va

1ap lai trong 40 lan

Dt liéu dugc phan tich st dung phan mém SDS2.3 (Applied Biosystems)
va ban sao don cuia ngd mang su kién chuyén gen DBN9858 thu dugc.
Vi du 3. Phat hién ngd mang su kién chuyén gen DBN9858
3.1. Chiét ADN hé gen

ADN duogc chiét theo phuong phip CTAB thuong duoc st dung

(hexadexyl trimetyl amoni bromua): 2 g 14 non dugc 14y tir ngd mang sy kién
chuyén gen DBN9858 va dugc nghién thanh bt trong nito 16ng. Sau d6, 0,5 mL
dung dich dém CTAB d chiét ADN duoc gia nhiét so bo & nhiét d6 65°C
(CTAB 20 g/L, NaCl 1,4 M, Tris-HCI 100 mM, EDTA 20 mM (etylen diamin
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cua axit tetraaxetic), duoc diéu chinh téi d6 pH 8,0 béng NaOH) duoc bd sung,
két hop ddy du va tiép theo, dugc chiét & nhiét do 65°C trong thoi gian 90 phit.
0,5 thé tich ctia phenol va 0,5 thé tich cua clorofom dugc bd sung, duge tron két
hop bing cach ddo nguoc va dugce ly tAm voi tbc d6 quay 12000 vong/phut trong
thoi gian 10 phut. Lop ndi trén bé mit duge hit ra va 2 thé tich etanol tuyét db6i
duoc bd sung vao d6. Ong ly tim dugc lic nhe va dé yén & nhiét do 4°C trong
thoi gian 30 phat. Thao tic ly tdm duoc thuc hién véi te d6 quay 12000
vong/phut trong thoi gian 10 phut nita va ADN duoc tap hop ¢ day bng. L6p nbi
1én trén bé mit duoc loai bd, va vién két duoc rira bang 1 ml etanol vdi viée co
dic khéi luong con 70%, duge ly tdm véi tbc d6 quay 12000 vong/phit trong
thoi gian 5 phut va dugce hut khé trong chan khong hodc duoc thdi kho trén ban
siéu sach. Vién ADN duoc hoa tan trong mot lugng thich hop dung dich dém TE
(Tris-HCI 10 mM, EDTA 1| mM, pH 8,0), va dugc bao quan trong didu kién
nhiét d6 20°C.
3.2. Phén tich trinh tw ADN chéan

Néng d6 cac mau ADN chiét & trén duogc thir nghiém phan tich va né)ng
d6 cua cac mau can thir nghiém duogc hiéu chinh ndm trong khoang tir 80 dén
100 ng/uL. ADN hé gen dugc tach lan luot st dung cac endonucleaza gidi han
chon loc BamH 1, Xma 1, Kpn 1, Sac 11 (dé phan tich dau tan cung 5°) va Spe 1,
Pst 1, Eco57 1 (dé phan tich dAu tan cung 3’). Trong mdi mot hé phan cét enzym,
26,5 uL ADN hé gen, 0,5 pL endonucleaza giéi han chon loc & trén va 3 uL
dung dich dém phéan cit duge bd sung vao d6. Su phan cit enzym dugc thuc
hién trong thoi gian 1 gio. Sau khi hoan thanh su phéan cit, 70 pL etanol tuyét
d6i dugc bd sung vao hé phan cit enzym, dé trong bé nudc da trong thoi gian 30
phat va dugc ly tam voi tbc do quay 12000 vong/phut trong thoi gian 7 pht.
Lép ndi trén bé mit duoc loai bo, va thdi kho. Sau dd, 8,5 pL nudc cAt hai 1an
(dd H,0), 1 pL dung dich dém 10X T4 va 0,5 uL Ts-ligaza dugc bd sung va
duoc that & nhiét d6 4°C qua dém. K§ thuét PCR khuéch dai duoc thuc hién st
dung mot loat cac doan moi xép dé tach ADN chuyén gen/hé gen dau 5’ va 3’
Cu thé, t6 hop doan mdi ADN dé tach ADN chuyén gen/hé gen dAu 5’ bao gdm
SEQ ID NO: 13 va SEQ ID NO: 26 lam doan mdi tht nhit, SEQ ID NO: 27 va
SEQ ID NO: 28 lam doan mdi thit hai, va SEQ ID NO: 13 lam doan mdi giai

-30-



31089

trinh tw. TS hop doan mdi ADN dé tach ADN chuyén gen/hé gen dAu 3’ bao gdbm
SEQ ID NO: 15 va SEQ ID NO: 29 lam doan mdi thtt nhét, SEQ ID NO: 30 va
SEQ ID NO: 31 lam doan mdi thit hai, va SEQ ID NO: 15 lam doan mdi xac
dinh trinh tu. Céc diéu kién phan ing PCR nhu duoc thé hién trong bang 3.

Amplicon thu dugc duoc dién di trén gel agaroza 2,0% dé phan lap san
pham PCR, va tiép theo, cac doan mong muén dugc phan lap tir khudn agaroza
st dung bo kit chiét QIAquick Gel (Cat# 28704, Qiagen Inc., Valencia, CA).
Sau d6, san pham PCR tinh ché duoc giai trinh ty (chang han, ABI PrismTM
377, PE Biosystems, Foster City, CA) va dugc phéan tich (chéng han, phan mém
phan tich trinh ty DNASTAR, DNASTAR Inc., Madison, WI).

Trinh tu chin dau 5’ va 3’ va trinh ty ndi duge xac dinh str dung phuong
phap PCR chuén. Trinh tu chin dau 5’ va trinh tu ndi cé thé duoc xac dinh sir
dung SEQ ID NO: 8 hoac SEQ ID NO: 12 trong td hop véi SEQ ID NO: 9, SEQ
ID NO: 13 hodc SEQ ID NO: 26. Trinh tu chin d4u 3’ va trinh tu ndi c6 thé
duoc x4c dinh st dung SEQ ID NO: 11 hodc SEQ ID NO: 14 trong t6 hop véi
SEQ ID NO: 10, SEQ ID NO: 15 hodc SEQ ID NO: 29. H¢ phan ung PCR va
céc didu kién khuéch dai nhu dugc thé hién trong cdc bang 2 va 3. Nguoi co
hiéu biét trung binh trong linh vuc k¥ thuét nay s& hiéu rang, cac doan mdi khéc
cling co thé duoc st dung dé x4c dinh trinh tu chin va trinh tu ndi.

Su x4c dinh trinh ty ADN cho san pham PCR tao ra ADN hitu ich cho
viée thiét ké cac phan tr ADN khac ma duoc st dung 1am cac doan moi va doan
do d& nhan dién cay ngd hodc hat dan c6 ngudn gbc tir ngd mang su kién chuyén
gen DBN9858.

ba phat hién ra rang trinh tu hé gen ngd thé hién tai cac nucleotit 1-1067
ctia SEQ ID NO: 5 chin bo phai cia trinh tu xen vao ciia ngd mang sy kién
chuyén gen DBN9858 (trinh ty chin diu 5°), va trinh tw hé gen ngd thé hién tai
cac nucleotit 5829-6890 cua SEQ ID NO: 5 chdn bo trai cua trinh tyr xen vao cua
ngd mang su kién chuyén gen DBN9858 (trinh ty chin dAu 3°). Trinh tu néi déu
5’ dugc néu trong SEQ ID NO: 1, va trinh tu nbi dau 3’ duoc néu trong SEQ ID
NO: 2.

3.3. Thir nghiém tiép hop giao tir PCR

Céc trinh tu ndi 14 cac phan tir polynucleotit tuong d6i ngén ma chung 13
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cac trinh tr ADN moi, va dé chan doan phét hién ADN cta ng6é mang sy kién
chuyén gen DBN9858 khi duogc phat hién trong phén tich phét hién da axit
nucleic. Céc trinh tu ndi trong SEQ ID NO: 1 va SEQ ID NO: 2 14 vi tri xen vao
ctia doan chuyén gen & ngd mang sy kién chuyén gen DBN9858 va 11
polynucleotit & mdi phia ctia ADN hé gen ngd. Céc trinh tu nbi polynucleotit dai
hon hoic ngén hon ¢ thé duoc Iya chon tir SEQ ID NO: 3 hodc SEQ ID NO: 4.
Céc trinh tu ndi (ving ndi ddu 5 cia SEQ ID NO: 1, va ving ndi dau 3’ cla
SEQ ID NO: 2) 13 hitu ich lam c4c phén tir doan do ADN hogc doan mdi ADN
trong cac phuong phap phat hién ADN. Céc trinh ty ndi SEQ ID NO: 6 va SEQ
ID NO: 7 ciing 1a cé4c trinh ty ADN mdi trong ngé mang su kién chuyén gen
DBN9858, chung ciing ¢ thé dugc st dung 1am céc phén tir doan do ADN hogc
doan mdi ADN dé phat hién su c6 mit cia ADN ngd mang su kién chuyén gen
DBN9858. SEQ ID NO: 6 (nucleotit 1068 dén nucleotit 1301 cua SEQ ID NO: 3)
bic qua trinh tu ADN ciia cAu traic DBN10006 va trinh tu gen khéi diém pr35S,
va SEQ ID NO: 7 (nucleotit 1 dén nucleotit 248 ctia SEQ ID NO: 4) bic qua
trinh tw gen két thic tNos va trinh tw ADN ctia cu traic DBN10006.

Ngoai ra, amplicon dugc tao ra bang cach sir dung it nhit mot doan moi tir
SEQ ID NO: 3 va SEQ ID NO: 4, va doan mdi tao ra amplicon chan doan phat
hién cia ngd mang sy kién chuyén gen DBN9858 khi dugc st dung trong
phuong phép PCR.

Cu thé, san phém PCR dugc tao ra tir diu 5’ cia trinh ty xen vao gen
chuyén, va san pham PCR 1a mot phén ctia ADN hé gen chin dau 5’ cua trinh tu
xen vao T-ADN ma xuét phat tlr hé gen cia nguyén liéu thuc vat clia ngd mang
su kién chuyén gen DBN9858. San phm PCR nay bao gom SEQ ID NO: 3. Bé
khuéch dai PCR, doan mdi 5 (SEQ ID NO: 8) lai véi trinh tw ADN hé gen chén
dAu 5’ clia trinh tu xen vao gen chuyén, va doan modi tao cip 6 (SEQ ID NO: 9)
ndm tai trinh tu két thac phién ma tNos chuyén gen duoc thiét ké.

San pham PCR duogc tao ra tir dAu 3’ cia trinh tu xen vao gen chuyén, va
san phim PCR bao gébm mot phan ctia ADN hé gen chin dau 3’ clia trinh tu xen
vao T-ADN ma duoc xuit phat tir hé gen clia nguyén liéu thuc vét clia ngd mang
su kién chuyén gen DBN9858. San phdm PCR nay bao gébm SEQ ID NO: 4. Pé
khuéch dai PCR, doan mdi 8 (SEQ ID NO: 11) ma lai véi trinh tw ADN hé gen
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chan dau 3’ cua trinh tu xen vao gen chuyén, va doan mdi tao cip 7 (SEQ ID
NO: 10) cta trinh ty gen khoi diém pr35S nim tai dau 3’ ctia doan xen vao dugc
thiét ké.

Céc didu kién khuéch dai ADN duoc minh hoa trong bang 2 va bang 3 ¢
thé duoc str dung trong thir nghiém thir nghiém tiép hop giao tir PCR & trén aé
tao ra amplicon chdn doan phat hién cla ngd mang sy kién chuyén gen
DBNO9858. Viéc phat hién cac amplicon cé thé duoc thuc hién sir dung thiét bi
Stratagene Robocycler, MJ Engine, Perkin-Elmer 9700, hoac thiét bi luan nhiét
Eppendorf Mastercycler Gradien nhu dugc thé hién trong bang 3, hodc bang céc
phuong phap va thiét bi da biét dbi v6i ngudi cé hiéu biét trung binh trong linh
vuc k¥ thuét nay.

Bang 2. Cac budc PCR va cac diéu kién hdn hop phéan ung dé nhan dién
doan xen vao gen chuyén dau 5’/ving ndi hé gen clia ngd mang su kién chuyén
gen DBN9858.

Buéc | Tac nhan phan tmg Luong Cha thich
b6 t61 thé
Nudc khong chira ,0 sun%. 01‘ ©
1 tich cudi cung
nucleaza
20 puL
1 X ndng dd
cubi cling ctia
10 X dung dich dém phan dung dich dém,
2 , 7 2’0 ““L A A As
tmg (v6i MgCly) nong do cuoi
cung 1,5 mM
cua MgCl,
10 mM dung dich cua Ao d6 cudi
n 0
dATP. dCTP. dGTPva ong co euot
3 0,4 uL cung 200puM cua
dTTP X: A
moi mot ANTP
Poan mdi su kién 5 (SEQ
ID NO:8 duogc tai tao
huyén phu trong 1 X dung ndng do cudi
4 s . 0,2 uL ‘
dich dém TE hoéc nudc cung 0,1 uM
khong chira nucleaza t6i
ndng d6 10 uM)
5 Poan mbi su kién 6 (SEQ 0,2 uL ndng do cubi
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ID NO:9 duoc tai tao
huyén phu trong 1 X dung
dich dém TE hodc nudc
khong chira nucleaza toi
ndng do 10 pM)

cung 0,1 pM

Khoéng chira RNaza,
DNaza (500 pg/ml)

0,1 uL

50 ng/phan Ung

REDTag ADN polymeraza
(1 don vi/ul)

1,0 pl (duogc
khuyén céo
chuyén cac
bng hut trude

1 don vi/phan
ing

khi sang budc
tiép theo)
A,DN Shiél; (khudn): lfi cha | o0 ng ADN
cdc mau can dugc phan R
, hé gen
tich
50 ng ADN hé
Dé&i chimg 4m gen ngd khong

chuyén gen

Doi chiing am

khong c6
khuén ADN
nao (dung
dich trong do
ADN duoc tai
tao huyén
pht)

Déi chimg duong

50 ng ADN hé
gen ngo chura
DBNO9858

Bang 3. Cac diéu kién cta thiét bi luan nhiét Perkin-Elmer 9700

S6 luong chu ky Céc thiét lap
1 94°C trong 3 phut
94°C trong 30 gidy
34 64°C trong 30 gidy
72°C trong 1 phut
1 72°C trong 10 phut
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Tron déu, néu cén thiét (khong c6 mit néng & trén thiét bi luan nhiét),
1-2 giot dau khoang c6 thd duoc bd sung trén mit clia mdi mot dich phan tng.
PCR duoc thuc hién trén thiét bi Stratagene Robocycler (Stratagene, La Jolla,
CA), MJ Engine (MJ R-Biorad, Hercules, CA), Perkin-Elmer 9700 (Perkin
Elmer, Boston, MA) hodc thiét bi luan nhiét Eppendorf Mastercycler Gradient
(Eppendorf, Hamburg, Germany) st dung cic thong sd luan chuyén & trén
(Bang 3). Thiét bi luan nhiét MJ Engine hodc Eppendorf Mastercycler Gradient
cAn duoc van hanh theo phuong thic di tinh toan. Thiét bi luén nhiét
Perkin-Elmer 9700 dugc van hanh véi tdc do 1én duoc hidu chinh & mire tdi da.

Két qua thuc nghiém cho thdy rang, khi cdc doan moi 5 va 6 (SEQ ID
NO: 8 va 9) duoc st dung trong phan Umg PCR dbi véi ADN hé gen ctia ngd
mang su kién chuyén gen DBN9858, chung din dén san phim khuéch dai cta
doan c6 kich ¢& 1301 bp, va khi ching dugc st dung trong cdc phan ing PCR
dbi véi ADN hé gen ngd khong dugc bién nap va ADN hé gen ng6 khong phai
DBN9858, khong c6 doan nao dugc khuéch dai; va khi cac doan moi 7 va 8
(SEQ ID NO: 10 va 11) dugc stir dung trong phan tng PCR dbi v6i ADN hé gen
cia ngd mang su kién chuyén gen DBN9858, ching dan dén san pham khuéch
dai ctia doan c6 kich c& 1310 bp, va khi chiing duoc sir dung trong cdc phan tng
PCR déi v6i ADN hé gen ngd khéng dugc bién nap va ADN hé gen ngd khéng
phai DBN9858, khong cé doan nao dugc khuéch dai.

Thir nghiém tiép hop giao t&r PCR cfing ¢6 thé duoc st dung dé nhan
dién xem vat liéu xuét phat tir ngé mang sy kién chuyén gen DBN9858 1a ddng
hop tir hoic di hop tir. Poan mdi 9 (SEQ ID NO: 12), doan mdi 10 (SEQ ID NO:
13) va doan mdi 11 (SEQ ID NO: 14) duge st dung trong phan Gng khuéch dai
dé tao ra amplicon chin doan phat hién dbi v6i ngd mang su kién chuyén gen
DBNO9858. Cac didu kién khuéch dai ADN duoc minh hoa trong bang 4 va bang
5 ¢6 thé duoc st dung trong thtr nghiém tiép hop giao tir & trén dé tao ra

amplicon chan doén phét hién dbi v6i ngd mang su kién chuyén gen DBN9858.



31089

Béang 4. Dung dich phan tng cuia thir nghiém tiép hop giao ti.

Budc | Tac nhan phan tng Luong Chu thich
bd t6i thé tich cudi
1 Nudce khong chira nucleaza ?sung o1 the Hel euol
cung 10 puL
2X U.niver'sal Master Mix 5L | X ndng do
2 (Applied Biosystems cat no. cubi cin
4304437) &
DPoan mdi 9 SEQ ID NO:12,
doan mdi 10 SEQ ID NO:13
3 va doan méi 11 SEQ ID NO: 0.3 ul ndng do cudi
14 (duoc tai tao huyén phu > B cung 0,1 uM
trong nudc khong chira
nucleaza toi ndng d6 10 uM)
1,0 uL (dugc khuyé
REDTaqg ADN polymeraza (1 , HL( }I © , ilyen .| 1 don
4 . cdo chuyén caconghat | . ., ,
don vi /uL) , oz vi/phan Ung
trude budce tiep theo)
AE)N c‘A:hiét (khuéfl): l,é cua cac 200 ng ADN hé gen
mau can dugc phan tich
. 50 ng ADN hé 0
Doi chimg am fl 8 2 °genngo
khong chuyén gen
5 khong c6 khudén ADN

Doi chimg am

nao (dung dich trong do
ADN duoc tai tao huyén
pht)

Déi chimg duong

50 ng ADN hé gen ngb
chira DBN9858

Bang 5. C4c didu kién cta thiét b luan nhiét Perkin-Elmer9700 doi véi thir
nghiém tiép hop giao ti.

S6 luong chu ky Céc thiét lap
1 95°C trong 10 phut
10 95°C trong 15 gidy
64°C trong 1 phat (-1°C /chu ky)
30 95°C trong 15 giay
54°C trong 1 phut
1 Nhing ¢ nhiét do 10°C
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PCR duogc thuc hién trén thiét bi luan nhiét Stratagene Robocycler
(Stratagene, La Jolla, CA), MJ Engine (MJ R-Biorad, Hercules, CA),
Perkin-Elmer 9700 (Perkin Elmer, Boston, MA) hodc thiét bi luadn nhiét
Eppendorf Mastercycler Gradient (Eppendorf, Hamburg, Germany) st dung cac
thong sb luan chuyén & trén (Bang 5). Thiét bi ludn nhiét MJ Engine hodc
Eppendorf Mastercycler Gradient can dugc van hanh theo phuong thire tinh toan.
Thiét bi luan nhiét Perkin-Elmer 9700 dugc van hanh véi toc d lén dugce higu
chinh & muc téi da.

Trong phan Ung khuéch dai, mau sinh hoc chira ADN khuén mau chira
ADN @ chan doan phat hién sy c6 mit cia ngd mang sy kién chuyén gen
DBN9858 trong mau. Theo cach khac, phan tmg s& bao gdm hai amplicon ADN
khac nhau dugc tao ra boi mau sinh hoc chira ADN xuét phat tr hé gen ngo.
ADN xuét phat tir hé gen ngd 1a di hop tu dbi véi cac alen tuong tmg ctia ADN
xen vao dugc ¢ mit trong ngd mang su kién chuyén gen DBN9858. Hai
amplicon khac nhau nay s& trong ing v6i amplicon th nhét ma né xuét phat tir
locut cia hé gen ngd kiéu dai va amplicon thir hai dé chan dodn phat hién sy c6
mat cia ngd mang sy kién chuyén gen DBN9858 DNA. Néu chi mot amplicon
duy nhét tuong tmg véi amplicon thir hai nhu dugc md ta dbi véi hé gen lai
duoc tao ra cho mau ADN ngd, sy c¢6 mit cia ngé mang su kién chuyén gen
DBN9858 trong mau cé thé dugc chén doan phét hién va duoc khéng dinh va
mau ndy duoc tao ra boi hat ngd ma hat nay d6ng hop tir dbi vé6i cac alen twong
tmg ciia ADN xen vao dugc cd6 mit trong ngd mang sy kién chuyén gen
DBNO9858.

Can luu v ring, cdp doan mdi cla ngd mang sy kién chuyén gen
DBN9858 duge sir dung dé tao ra cac amplicon ma chung duoc chan doan phat
hién dbi voi ADN hé gen clia ngd mang su kién chuyén gen DBN9858. C4c cap
doan mdi nay bao gém, nhung khong bi gi¢i han boi, cac doan mdi 5 va 6 (SEQ
ID NO: 8 v& 9) va céc doan mdi 7 va 8 (SEQ ID NO: 10 va 11) d sir dung trong
phuong phap khuéch dai ADN. Ngoai ra, doan mdi dbi chimg dé khuéch dai gen
noi sinh & ngd 12 va 13 (SEQ ID NO: 22 va 23) dugc bao gbm lam ndi chuan vé

cc didu kién phan mg. Ngoai ra, cac doan mdi dbi chimg 12 va 13 (SEQ ID
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NO: 22 va 23) d& khuéch dai gen néi sinh & ngd dugc bao gdm 1am ndi chuan vé
cc didu kién phan tmg. Viéc phén tich vé cac mau chiét ADN clia ngé mang su
kién chuyén gen DBN9858 can bao gbém ca dbi chimg clia phan chiét ADN mé
duong tinh ngdé mang sy kién chuyén gen DBN9858, d6i ching cta phan chiét
ADN am tinh ngdé mang su kién DBN9858 khong chuyén gen va d6i chimg am
khéng chtra phan chiét ADN ngd khuoén miu nao. Ngoai cac cap doan mdi nay,
cac cip doan mdi bét ky tir SEQ ID NO: 3 hodc SEQ ID NO: 4, hodc trinh tu bd
sung cta no cling co thé duoc st dung. Khi duge st dung cho phan tmg khuéch
dai ADN, chting 1an luot tao ra cdc amplicon bao gém SEQ ID NO: 1 hodc SEQ
ID NO: 2 ma ching dé chan doan phat hién cidc md xuét phét tir ngd chuyén gen
DBN9858. Cac diéu kién khuéch dai ADN dugc minh hoa trong cdc bang tir
bang 2 dén bang 5 c6 thé dugc st dung dé tao ra cic amplicon chan doan phat
hién d6i véi ngd mang su kién chuyén gen DBN9858 bing cac cip doan moi
thich hop. Phan chiét ctia ngd hodc ADN hat hodc san pham b4t ngudn tlr ngd
mang su kién chuyén gen DBN9858 ma chiing tao ra cidc amplicon chén doéan
phat hién d6i véi ngd mang su kién chuyén gen DBN9858 khi dugc thir nghiém
trong phuong phap khuéch dai ADN, né duogc cho la chtra ngd mang su kién
chuyén gen DBN9858, ¢ thé duoc st dung 1am khudén mau trong khuéch dai dé
x4c dinh xem ngd mang su kién chuyén gen DBN9858 c6 mat hay khong.
Vi du 4. Phat hién ngd mang su kién chuyén gen DBN9858 thong qua phuong
phap lai thAm tach Southern
4.1. ADN dugc chiét trong phuong phap lai tham tach Southern

Céc su kién bién nap ddng hop tir clia cac thé hé T4 va TS dugc st dung
trong phén tich thAm tach Southern. Khoang 5 dén 10 g md thyc vat duoc
nghién trong nito 1éng st dung cbi nghién va chdy. M6 thuc vat dugce tai tao
huyén phi trong 12,5ml dung dich dém chiét A (Tris 0,2 M ¢6 d6 pH 8,0, EDTA
50 mM, NaCl 0,25 M, PB-mercaptoetanol 0,1% thé tich/thé tich,
polyvinyl-pyrolidon 2,5% trong luong/thé tich), va duge ly tAm trong thoi gian
10 phut véi tée dd 4000 vong/phut (2755g). Sau khi loai bé 16p ndi trén bé mit,
vién két duogc tai tao huyén phu trong 2,5 ml dung dich dém chiét B (Tris 0,2 M
c6 do pH 8,0, EDTA 50 mM, NaCl 0,5 M, B-mercaptoetanol 1% thé tich/thé tich,
polyvinyl-pyrolidon 2,5% trong lugng/thé tich, parkosyl 3%, etanol 20%) va
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duoc U & nhiét d6 37°C trong thoi gian 30 phut. Trong qua trinh u, mau dugc
tron mot lan béng vong vo trung. Sau khi 0, mot thé tich twong duong cua
clorofom/ruou isoamyl (ty 1€ 24:1) dugc bd sung, dugc tron nhe nhang béng
cach 16n nguoc va duogc ly tdm trong thoi gian 20 phut véi tbc do 4000
vong/phtt. Lép nuée duoc tép hop, va 0,54 thé tich cta isopropanol duge bd
sung vao do, tiép theo bang cach ly tdm trong thoi gian 5 phut véi tbc do 4000
vong/phut dé 1am két tta ADN. Lép ndi trén bé mat duoc loai bod va vién két
ADN duoc téi tao huyén phi trong 500 puL TE. D& lam thodi bién ARN bét ky
nao c¢6 mat, ADN dugc 0 & nhiét do 37°C trong thoi gian 30 phut véi 1 ul men
RNaza A 30mg/ml, ly tdm trong thoi gian 5 phut véi tbc d6 4000 vong/phut va
duge 1am két tha bing cach ly tAm véi tbe do 14000 vong/phut trong thoi gian
10 phat véi sy ¢ mat cua 0,5 thé tich cua amoni axetat 7,5 M va 0,54 thé tich
cua isopropanol. Sau khi loai bé 16p ndi trén bé mat, vién két duoc rira b??lng 500
uL (ty 1& khdi luogng) etanol 70%, va duge 1am kho trude khi tai huyén phu trong
100puL dung dich dém TE.

4.2. Phan cit bang enzym giéi han

ADN duogc dinh luong st dung quang phd ké hodc huynh quang ké (str
dung 1 x TNE va chit nhuém Hoechst).

Trong 100 uL hé phan tng, 5 pg ADN dugc phan c&t mdi mot 1an. ADN
hé gen dugc phéan cét 1an luot bang cac enzym gi6i han Sac I va Hind 111, va
trinh tuy mot phan cia EPSPS va PAT trong T-ADN lam doan do. Cac phén phan
cat dugc 4 qua dém & nhiét do thich hop d6i véi mdi mot enzym. Cac mau dugc
quay voi tdc dd chan khong dé giam thé tich con 30 pL.

4.3. Dién di trén gel

Thudc nhuém nap xanh bromophenol duoc bd sung vao mdi mdt mau
xuét phat tir vi du 4,2 néu trén va mdi mét mau duoc nap 1én gel agaroza 0,7%
chtra ethidi bromua. K§ thuat dién di duoc thyc hién trong dung dich dém dién
di TBE va gel dién di dugc hoat dong tai dién thé 20 von qua dém.

Gel duoc rira trong HC1 0,25 M trong thoi gian 15 phut dé khir purin ctia
ADN, va tiép theo, dugc rira bing nudc. Phuong phép tham tach southern duoc
thibt 14p nhu sau: 20 t& gidy thAm kho diy dugc dat 1én khay va 4 t& gidy thdm

kho mong dugc dat thém 1én trén. Mot to gidy thAm moéng dugc lam am trude
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bang NaOH 0,4 M va duoc dat 1én trén chdng gidy, tiép theo bing tAim mang van
chuyén Hybond-N+ (Amersham Pharmacia Biotech, #RPN303B) ciing duoc
lam 4m trude bang NaOH 0,4 M. Gel dugce dat 1én trén dé dam béo ring, khong
c6 cac bong bong khong khi gitta gel va mang. Ba to gidy thdm dugc nhing
trude khac duoc dit & trén gel va khay dém dugc nap bang NaOH 0,4 M. DPéng
gel va khay dém duoc két ndi st dung bac duge nhing trude trong NaOH 0,4 M,
va ADN duogc chuyén sang mang. Sy van chuyén ADN dién ra trong thoi gian
khoang 4 gid & nhiét do trong phong. Sau khi vén chuyén, mang Hybond dugc
rira trong dung dich 2 x SSC trong thoi gian 10 gidy va ADN dugce lién két voi
mang théng qua su lién két chéo UV,

4.4. Phép lai

Trinh tw ADN thich hop duoc khuéch dai st dung phuong phap PCR aé
didu ché cac doan do. Céc doan do ADN la SEQ ID NO: 24 va SEQ ID NO: 25,
hodic tuong ddng hodc bd trg cho céc trinh tu néu trén. 25 ng doan do ADN
trong 45 pL TE dugc dun s6i trong thoi gian 5 phit, dugc dit trén nude da trong
thoi gian 7 phut, va tiép theo, dugc chuyén sang dng Rediprime II (Amersham
Pharmacia Biotech, #RPN1633). Sau khi b sung 5 pL. dCTP danh déu béng 2P
vao dng Rediprime, doan do dugc t & nhiét d6 37°C trong thoi gian 15 phut.
Doan do dugc tinh ché bang cach ly tdm nhd cdt tbc do quay cao (microspin)
G-50 (Amersham Pharmacia Biotech, #27-5330-01) theo cdc hudng din cuia nha
san xuat dé loai bo cac ANTP khong sip hop. Hoat dong ctia doan do dugce xac
dinh st dung may dém nhép nhéy.

Mang Hybond dugc lai so by thong qua viée lam udt bang 20 mL dung
dich lai so bd lam 4m trude Church (NasPO,500 mM, EDTA 1 mM, SDS 7%,
BSA 1%) & nhiét d6 65°C trong thoi gian 30 phit. Poan do danh dau dugc dun
si trong thoi gian 5 phiit va dugce dat trén nude da trong thoi gian 10 phat. Mot
luong doan do thich hop (1 triéu trén 1 mL dung dich dém lai so' bo) duogc bd
sung vao dung dich dém lai so bd va sy lai xuit hién & nhiét do 65°C trong thoi
gian qua dém. 0 ngay tiép theo, dung dich dém lai dugc loai bd, va sau khi rua
bang 20 mL dung dich rra Church 1 (Na;PO440 mM, EDTA 1 mM, SDS 5%,
BSA 0,5%), mang dugc rira trong 150 ml dung dich rira Church 1 ¢ nhiét do
65°C trong thoi gian 20 phut. Qu4 trinh nay dugc 13p lai hai 14n bang dung dich
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rira Church 2 (Na3sPO4 40 mM, EDTA 1 mM, SDS 1%). Mang dugc cho tiép xtic
v4i man huynh quang hodac phim X quang dé phat hién xem doan do da lién két
vOi vi tri nao.

Ba mAiu ddi chung duoc bao gdm cho mdi mot phuong phép thim tach
Southern: (1) ADN tir thé phan 1ap 4m tinh (khéng dugc bién nap), né dugc st
dung dé nhan dién trinh tu ngd ndi sinh bét ky ma né co thé lai v6i doan do dic
hiéu yéu t; (2) ADN tir thé phan 1ap 4m tinh ma DBN10006 phén cét bang Hind
III khi d3 duoc dua vao trong do, luong clia nd tuwong duong véi mot ban sao
can ci theo do dai cia doan do dé ching minh d6 nhay cta thuc nghiém khi
phat hién ban sao gen don bén trong hé gen ng6; va (3) plasmit DBN10006 phan
cét bang Hind III ma tuong duong voi mot ban sao cén cir theo do dai cua doan
do, duge str dung lam ddi chimg duong trong phép lai dé chimg minh d6 nhay
cda thuc nghiém.

Dit liéu lai cung cép céac bang chimg ving vang hd trg cho phén tich PCR
TagMan™, ttre 14, ngd DBN9858 chira ban sao duy nhét cta cac gen EPSPS va
PAT. Bing doan do EPSPS nay, c4c dai don kich thuée khoang 4 kb va 11 kb lan
luot duoc tao ra bang sy phan cat enzym Sac 1 va Hind 111; v&i doan do PAT, céc
dai don kich thude khoang 3,5 kb va 1,8 kb 14n luot dugce tao ra bang su phan
cit enzym Sac 1 va Hind 111. Diéu nay chi ra rang, EPSPS va PAT c6 mit trong
su kién bién nap ngd DBN9858 trong mdi mot ban sao.

Vi du 5. Phat hién kha néng chiu thudc diét co cta su kién

Thudc diét cé6 Roundup (41% tac nhén mubi glyphosat isopropyl amoni
dang nudc) va thudc diét co Basta (thanh phan hoat tinh 1a 18% glufosinat) duoc
st dung trong thr nghiém phun nay. Thiét k& phong bé ngau nhién dugc st dung,
thue hién trong ba Ian. Ving dién tich 1a 15 m? (5 m x 3 m), khoang céch lan 1a
60 cm, va khoang cach thyc vat 1a 25 cm, véi viéc trong va quan ly thong
thudng. C6 mot ving phén cach réng 1 m gifta cac vung. Ngd mang su kién
chuyén gen DBN9858 dugc xtr ly nhur sau: 1) khéng phun; 2) phun thudc diét co
Roundup & giai doan 14 V3 voi lidu luong 1680 g a.e./ha (a.e./ha dé chi “duong
luong thanh phan hoat tinh axit trén hecta”), sau d6 lai phun thudc diét co
Roundup & giai doan V8 voi lidu luong tuong tu; 3) phun thubc diét co Basta &

giai doan 14 V3 véi lidu lwong 800 g a.i/ha (a.i./ha dé chi “duong lugng thanh
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phan hoat tinh trén hecta”), sau d6, lai phun thudc diét co Basta & giai doan V8
véi lidu luong tuong tw. Luu y ring, thudc diét co glyphosat v6i ham luong va
dang liéu bao ché khac nhau c6 thé duge chuyén dbi thanh lugng tuong duong
cla axit glyphosat, va dung dich glufosinat voi ndéng d6 khac nhau c6 thé duogc
chuyén d6i thanh lugng twong duong cia thanh phan hoat tinh glufosinat néu
trén, toan bo ap dung cho céac két luan dudi day.

Triéu chung gy doc cho thuc vat dugce khao sat lan luot trong 1 tudn va 2
tuan sau khi st dung va san lugng ngd cta dién tich tréng duoc xac dinh khi thu
hoach. Su phén loai c4c triéu chimg gdy doc cho thuc vét nhu duge thé hién
trong bang 6. Ty 1€ gdy tdn thuong ctia thude diét co duge st dung 1am chi sb dé
danh gia kha nang chiu dugc thude diét co cia céc thé bién nap, cu thé, ty 1€ gay
tdn thuong cua thude diét co (%) =X (sb thuc vét bi ton thuong cling muc x sd
mirc) / (tdng sb thuc vat x muc cao nhét); trong d6 ty 1& gay ton thuong cla
thudc diét co6 bao gdm ty 1& gay tdn thuong cua glyphosat va ty 1& gay ton
thuong cua glufosinat, va ty 1€ gay tén thuong cta thubc diét cé duoge xéac dinh
trén co s& cac két qua khao sat vé kha ning gay doc thuc vét 2 tuan sau khi xur ly
bang glyphosat ho#ic glufosinat. San lugng ngd cua mdi mot dién tich duge xac
dinh bang cach can téng san luong (trong luong) hat ngd cta ba ludng & gitta
vung. Sy chénh léch vé san luong gitta cac ving xt 1y khéac nhau duge xé4c dinh
theo ty 18 phan tram san lugng, ty 1& phan tram san lugng (%) = san lugng phun
/ san lugng khong phun. Cac két qua vé kha ndng dung nap cua ngd mang su
kién chuyén gen DBN9858 d6i v6i thube diét 6 va két qua vé san lugng ngd
dugc thé hién trong bang 7.

Bang 6. Cac tiéu chudn phén loai vé mtc do kha nang gy doc thuc vét cua

thuoc diét co doi voi ngo

Muc do ga ,
. ’ 6 Ay M0 ta tri€u ching
doc thuc vat

Sinh truéng binh thuong, khong c6 bt ky tri¢u chiing nao vé

: kha nang gay doc thuc vat

) Kha ning giy doc thuc vat nhe, kha nang gay doc thue vat
dudi 10%

3 Kha ning gy doc thuc vat vira phai, c6 thé dugc phuc hoi
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sau d6, khong anh huong dén nang sut
Kha ning gy ddc thuc vat nang, kho phuc hdi, dan dén giam
nang suét

Kha nang gay doc thuc vat trAm trong, khong thé phuc hoi,

5 /: /( .9 ~ /( ~ A ~ ~ 14 4 /(
dan dén giam nang suét rd rét hodc khong c6 nang suat

Bang 7. Két qua vé kha ning chiu cta ngd chuyén gen DBN9858 d6i voi thube

diét co va két qua ve san lugng ngod

M

Hang muc/Thuyc vat DBN9858
ty 16 gdy ton thuong clia thudc diét co (%) 0
(khong phun)
ty 18 gy ton thuong clia glyphosat (%) 0
ty 16 gy ton thuong cia glufosinat (%) 0
ty 18 ning suat (%) (glyphosat) 100,1
ty 18 nang suat (%) (glufosinat) 101

Céc két qua chimg minh rang, vé ty 1& gay tén thuong cua thude diét cd
(glyphosat va glufosinat), 1) ty 1€ tdn thuong cia ngd mang su kién chuyén gen
DBN9858 gan nhu 14 zero trong diéu kién xtr Iy thude diét co glyphosat (1680 g
a.e./ha); va ty 1& ton thuong clia ngd mang sy kién chuyén gen DBN9858 ciing
gan nhu 1a bang khong trong didu kién xir ly thube diét c6 glufosinat (800 g
a.i./ha); nhu vay, ngd mang sy kién chuyén gen DBN9858 ¢4 kha ning chiu
thudc diét co (glyphosat va glufosinat) t6t.

V& ning suét: ngd mang su kién chuyén gen DBN9858 khong hé chénh
léch déng ké vé nang suét trong 3 phuong thie xur ly: khéng phun, thudc diét co
glyphosat (1680 g a.e./ha) va thudc diét co glufosinat (800 g a.i./ha); thay vao do,
sau khi phun thudc diét co, ning sudt cia ngd mang su kién chuyén gen
DBN9858 tang 1én chut it, do do cho thdy thém ring, ngd mang su kién chuyén
gen DBN9858 c¢6 kha nang chiu thude diét co (glyphosat va glufosinat) t6t.
Vidub6

Céc san pham nhu san phim hodc hang héa ndéng nghiép c6 thé dugc tao
ra bang ngd mang su kién chuyén gen DBN9858. Néu nhu luong biéu hién day

du dugc phat hién trong cac san pham hodc hang héa ndng nghiép, cac san pham
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hodc hang héa ndng nghiép duge ky vong chura trinh tu nucleotit ma c6 thé phat
hién su c6 mat cia nguyén liéu ngdé mang sy kién chuyén gen DBN9858 trong
c4c san phdm hodc hang hoa ndng nghiép. Cac san pham hodc hang héa nong
nghiép bao gdm nhung khong bi gidi han boi dau ngd, bot ngd, bot ngd min,
gluten ngd, banh ngd, tinh bot ngd, va thuc phdm khac bat ky ma s& dugc st
dung 1am ngudn thuc pham dé tiéu thu cho dong vat hodc theo cach khéc, 1am
chét 1am nd hodc cac thanh phén trong ché phdm m§ pham dé st dung lam m¥
phém, v.v.. Phuong phap va/hodc bd kit phat hién axit nucleic dua vao cdp doan
do hoic doan mdi c6 thé duogc phat trién dé phat hién trinh ty nucleotit ctia ngd
mang su kién chuyén gen DBN9858 nhu duoc néu trong SEQ ID NO: 1 hodc
SEQ ID NO 2 trong mdt mau sinh hoc dé chin doan phat hién su c6 mit cia ngd
mang sy kién chuyén gen DBN9858, trong d6 trinh tu doan do hodc trinh tu
doan mdi duoc lua chon tir trinh tu duge néu trong SEQ ID NO: 1, SEQ ID NO:
2, SEQ ID NO: 3, SEQ ID NO: 4 va SEQ ID NO: 5.

Tom lai, ngd mang su kién chuyén gen DBN9858 theo sing ché c6 kha
ning chiu thudc diét co glyphosat va thudc diét c6 glufosinat t6t va khong anh
huéng dén ning suit va phuong phap phat hién c6 thé nhan dang mét cach chinh
xac va nhanh chéng phan tir ADN cua ngd mang sy kién chuyén gen DBN9858
c¢6 chtra trong mau sinh hoc hay khong.

P&i voi hat ciia ngd mang su kién chuyén gen DBN9858, viéc ky thac da
duoc thuc hién tai trung tAm gidng chudn vi sinh vat Trung Qudc (China General
Microbiological Culture Collection Center - viét tit 13 CGMCC, dai chi:
Institute of Microbiology, Chinese Academy of Sciences, No.l Beichen West
Road, Chaoyang District, Beijing, zip code 100101) vao ngay 24/12/2014 véi
tén hang muc: ngd (Zea mays), s6 ky thac CGMCC No.10212. Viéc ky thac s&
duoc tién hanh ky thac vao trung tAm luu ky trong thoi gian 30 ndm.

Sau cing, cAn luu y rang, phan vi du & trén dugc cung clp chi ¢& minh
hoa céc giai phap k¥ thuat theo sang ché va khong lam giéi han sang ché. Mic

du sang ché da duoc mo td mot cach chi tiét c6 tham chiéu dén cac vi du uu tién,

-53-



31089

nhung ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét nay s& hidu ring, bat
ky su cai bién hodc thay thé twong dwong nio déu c6 thé dugc tién hanh dbi véi
cac giai phap k¥ thuat theo sang ché ma khong tréch khéi tinh than va pham vi

cua cac giai phap k¥ thuat cua sang ché.
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YEU CAUBAO HQ

1. Phan tr axit nucleic cé trinh tu axit nucleic sau ddy, trong d6 trinh tu axit
nucleic nay bao gdbm SEQ ID NO: 1 hoic trinh tu bd sung cua né, vahosic SEQ
ID NO: 2 hoic trinh tu bd sung ctia né, trong d6 trinh tu axit nucleic thu duoc tir
ngd mang su kién chuyén gen DBN9858, va ngd mang su kién chuyén gen
DBN9858 duogc luu gift & dang hat gidng duéi sé ding ki CGMCC No. 10212 &
China General Microbiological Culture Collection Center.
2. Phan tir axit nucleic theo diém 1, trong dé trinh tu axit nucleic bao gém SEQ
ID NO: 3 hodac trinh tu bd sung cua no, va/hodc SEQ ID NO: 4 hodc trinh tu bd
sung cua no.
3. Phan tir axit nucleic theo diém 2, trong d6 trinh tu axit nucleic bao gém SEQ
ID NO: 5 hodc trinh tu bd sung ctia né.
4. Phuong phap phat hién sy c6 mit cia ADN tuong ung véi ngd mang sy kién
chuyén gen DBN9858 trong mAu bao gdm céc budc:

cho mAu can dugc phat hién tiép xtic véi it nhét hai doan moi dé khuéch dai
don vi siéu sao chép trong phan ung khuéch dai axit nucleic;

tién hanh phan tmg khuéch dai axit nucleic; va

phat hién sy c6 mét ciia don vi siéu sao chép;

trong d6 don vi siéu sao chép bao gdm SEQ ID NO: 1 hoic trinh tu bd sung
ctia nd, va/hodc SEQ ID NO: 2 hoac trinh ty bd sung cua no; va

trong d6 don vi siéu sao chép thu dugc tir ngé mang su kién chuyén gen
DBN9858, va ngd mang su kién chuyén gen DBN9858 nay dugc luu gitr & dang
hat gidng dudi sé dang ki CGMCC No. 10212 & China General Microbiological
Culture Collection Center.
5. Phuong phap theo diém 4, trong d6 don vi siéu sao chép con bao gdbm SEQ
ID NO: 6 hodc trinh tu bd sung cia né, va/hoic SEQ ID NO: 7 hogc trinh tu bd
sung cua no.
6. Phuong phép theo diém 4 hodc 5, trong d6 cac doan mdi bao gém doan mdi

thtr nhit duoc lua chon tir SEQ ID NO: 1 hodc trinh tu bd sung cua no, SEQ ID
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NO: 8 va SEQ ID NO: 10, va doan moi tht hai duoc lua chon tir SEQ ID NO: 2
hoac trinh tu bd sung ctua nd, SEQ ID NO: 9 va SEQ ID NO: 11.
7. Phuong phép phat hién sy c6 mit cia ADN tuong tng v6i ngd mang sy Kién
chuyén gen DBN9858 trong mAu bao gdm céc bude:
cho mAu cn duoc phat hién tiép xic véi doan do bao gébm SEQ ID NO: 1
hoac trinh tu bd sung ctia nd, va/hodc SEQ ID NO: 2 hodc trinh tu bd sung cua
no; trong dé doan do thu dugc tir ngd mang su kién chuyén gen DBN9858, va
ngbé mang su kién chuyén gen DBN9858 nay dugc luu gift & dang hat gidng
duéi sé dang ki CGMCC No. 10212 & China General Microbiological Culture
Collection Center;
cho mAu cén duoc phat hién va doan do vao moi truong lai nghiém ngdt; va
phéat hién su lai cua mau cén duge phat hién béng doan do.
8. Phuong phap theo diém 7, trong d6 doan do con bao gébm SEQ ID NO: 6 hoic
trinh tu bd sung cua no, hodc SEQ ID NO: 7 hodc trinh tu bd sung cua no.
9. Phuong phép theo diém 7 hoic 8, trong d6 it nhét mot doan do duge danh déu
bang it nhit mot nhém huynh quang.
10. Phuong phap phat hién sy ¢6 mit cia ADN tuong ting v6i ngd mang sy Kién
chuyén gen DBN9858 trong mau bao gdm céc budc:
cho mAu cin duoc phat hién tiép xtc véi tac nhan danh déu axit nucleic
bao gém SEQ ID NO: 1 hodc trinh ty bd sung cua nd, hodac SEQ ID NO: 2 hodc
trinh tu bd sung cia no; trong do6 tdc nhan danh déu axit nucleic thu dugc tlr ngd
mang su kién chuyén gen DBNO9858, va ngd mang su ki¢n chuyén gen
DBN9858 nay duge luu giit & dang hat gidng duéi sé dang ki CGMCC No.
10212 & China General Microbiological Culture Collection Center;
cho mau can dugc phat hién va téc nhin danh d4u axit nucleic vao moi
truong lai nghiém ngdt; va
phat hién két qué lai gitta mAu va tic nhan dénh dAu axit nucleic, va sy
phén tich chon gidng nho tac nhan dénh dAu axit nucleic dugc sir dung dé xac
dinh xem kha nang chiu duoc thube diét co glyphosat va/hodc kha nang chiu
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duoc thude diét c¢o glufosinat c6 quan hé vé mit di truyén vdi tc nhan danh déu
axit nucleic hay khong.
11. Phuong phap theo diém 10, trong d6 tac nhan dénh d4u axit nucleic con bao
gém SEQ ID NO: 6 hodc trinh ty bd sung cua nd, hodc SEQ ID NO: 7 hodc trinh
tu bd sung ctia no.
12. Bo kit phat hién ADN bao gdm it nhét 12 phan t& ADN, trong d6 phéan tir
ADN niy bao gdm SEQ ID NO: 1 hoic trinh tu bd sung cua n6, hogc SEQ ID
NO: 2 hoac trinh ty bd sung cta nd, ma dugc dung lam doan mdi hoic doan do
ADN dac hiéu dbi véi ngd mang su kién chuyén gen DBN9858 hodc thé hé con
clia nd, trong d6 phan tt ADN thu duoc tir ngd mang sy kién chuyén gen
DBNO9858, va ngdé mang su kién chuyén gen DBN9858 nay dugc luu gitt & dang
hat gidng dudi sé dang ki CGMCC No. 10212 & China General Microbiological
Culture Collection Center.
13. Bo kit phat hién ADN theo diém 12, trong d6 phan t&r ADN con bao gbm
SEQ ID NO: 6 hoac trinh tu bd sung cua no, hodc SEQ ID NO: 7 hodc trinh ty
bd sung cta nd, va trong d6 phan tir ADN dugc str dung lam doan do.
14. Phuong phép tao ra cdy ngd chiu dugc thude diét cé glyphosat bao gbm céc
budc:
dua trinh tu axit nucleic gdm cac nucleotit 1157-5744 ctia SEQ ID NO: 5 vao
trong hé gen cia cdy ngd, va sao cho hé gen clia cdy ng6 chutra trinh tu axit
nucleic cia SEQ ID NO: 1, trinh tur axit nucleic gdm cac nucleotit 1157-5744
ctia SEQ ID NO: 5 va SEQ ID NO: 2 trong trinh tu, hodc trinh ty axit nucleic
cua SEQ ID NO: 5;
dmnkmc%mgédﬁu&mmﬂuﬁcmaﬁégwmxmm.
15. Phuong phép theo diém 14 bao gdm cac buéde:

lai chéo gidi tinh cdy ngd gbe thi nhét ctia ngd mang hién tuong chuyén
gen DBN9858 chiu dugc thube diét co glyphosat véi cly ngd gbc thir hai khong
c6 kha nang chiu dugc thudc diét co glyphosat, va bang cach dé tao ra sd luqng

16n thuc vat thé hé con;
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tién hanh xr ly thyc vat thé hé con bang thudc diét co glyphosat; va

lua chon thuc vat thé hé con chiu dugc thudc diét co glyphosat;

trong d6 ngd mang su kién chuyén gen DBN9858 duogc luu gitt ¢ dang hat
gidng dudi sé dang ki CGMCC No. 10212 & China General Microbiological
Culture Collection Center.
16. Phuong phép tao ra cdy ngd chiu dugc thudc diét co glufosinat bao gdm céc
budec:

dua trinh ty axit nucleic gdm céc nucleotit 1157-5744 ctia SEQ ID NO: 5
vao trong hé gen ctia ciy ngd, va sao cho hé gen clia cdy ngd chua trinh tu axit
nucleic cia SEQ ID NO: 1, trinh ty axit nucleic gdm céc nucleotit 1157-5744
ctia SEQ ID NO: 5 va SEQ ID NO: 2 trong trinh tu, hodc trinh tu axit nucleic
cua SEQ ID NO: 5;

chon loc cdy ng6 chiu dugc thubc diét co glufosinat.
17. Phuong phép theo diém 16 bao gdom céc buéc:

lai chéo gidi tinh cdy ngo gbc thtr nhét clia ngd mang hién tuong chuyén
gen DBNO9858 chiu duoc thude diét co glufosinat véi cay ngd gbc thtr hai khong
¢6 kha ning chiu duogc thude diét co glufosinat, va béng cach d6 tao ra s6 luong
16n thuc vét thé hé con;

tién hanh xur ly thuc vat thé hé con bé‘mg thudc diét cé glufosinat; va

lua chon thyc vat thé hé con chiu duogc thude diét cé glufosinat;

trong d6 ngd mang su kién chuyén gen DBN9858 duoc luu gifr & dang hat
gibng dudi sb ding ki CGMCC No. 10212 & China General Microbiological
Culture Collection Center.
18. Phuong phdp tao ra cdy ngd chiu dugc thubc diét cé glyphosat va thude diét
cé glufosinat bao gdm céac bude:

dua trinh tu axit nucleic gdbm cac nucleotit 1157-5744 cta SEQ ID NO: 5
vao trong hé gen clia cdy ngd, va sao cho hé gen clia cdy ngd chira trinh ty axit

nucleic cia SEQ ID NO: 1, trinh ty axit nucleic gém cac nucleotit 1157-5744
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ctia SEQ ID NO: 5 va SEQ ID NO: 2 trong trinh tu, hoéc trinh tu axit nucleic
cua SEQ ID NO: 5;

chon loc cdy ngo6 chiu duogc thubc diét c6 glyphosat va thudc diét co
glufosinat.
19. Phuong phap theo diém 18 bao gdm céc budc:

lai chéo gidi tinh cdy ngo gbc thtr nhét cua ngd mang hién tugng chuyén
gen DBN9858 chiu duoc thude diét cé glyphosat va thudc diét c6 glufosinat voi
cdy ngd gbc thtr hai khong c6 kha nang chiu dugc thubc diét co glyphosat
va/hoac thudc diét co glufosinat, va béng cach do tao ra s6 lugng 16n thuc vat
thé hé con;

tién hanh xi Iy thuc vat thé hé con bing thubc diét cé glyphosat va thudc
diét co glufosinat; va

luya chon thuc vat thé hé con chiu duoc thudc diét co glyphosat va thude
diét c6 glufosinat;

trong d6 ngd mang su kién chuyén gen DBN9858 duoc luu gift & dang hat
gidng dudi s6 ding ki CGMCC No. 10212 & China General Microbiological
Culture Collection Center.
20. Phuong phap canh tac cdy ngod chiu dugc thubc diét cé glyphosat bao gbém
cac budc:

tién hanh gieo trong it nhit mot hat ngd ma hat ndy chira trinh ty axit
nucleic cta ving dédc hidu trong hé gen cua nd, trong dé trinh ty axit nucleic cia
vung dac hiéu gdm SEQ ID NO: 1, trinh ty axit nucleic gé)m cac nucleotit
1157-5744 ctia SEQ ID NO: 5 va SEQ ID NO: 2 trong trinh tu, hodc trinh tyr axit
nucleic caa SEQ ID NO: 5;

dé cho hat ng6 phat trién thanh cay ngd; va

phun [én cay ngd lugng hitu hi¢u cua thude diét ¢ glyphosat, va thu dugc
cdy ngd cd muc tdn hai thuc vat thip hon so véi cac cly khong cé trinh tu axit
nucleic cia vung dac hiéu.

21. Phuong phap canh tac cdy ngd chiu dugc thudc diét c¢é glufosinat bao gdm
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cac budc:

tién hanh gieo trong it nhit mot hat ngd ma hat ndy chira trinh ty axit
nucleic cua ving dic hiéu trong hé gen cua nd, trong do trinh tu axit nucleic cua
ving dic hiéu gom SEQ ID NO: 1, trinh ty axit nucleic gdm céc nucleotit
1157-5744 ctia SEQ ID NO: 5 va SEQ ID NO: 2 trong trinh tu, hodc trinh tu axit
nucleic cia SEQ ID NO: 5;

d8 cho hat ngd phét trién thanh cay ngd; va

phun 1én cly ngd luong hitu hiéu cua thube diét co glufosinat, va thu dugce
cdy ngd c6 muc ton hai thuc vat thép hon so v6i céac cdy khong co trinh ty axit
nucleic cua vung dac hiéu.
22. Phuong phdp canh tac cdy ngd chiu duoc thubc diét co glyphosat va thude
diét co glufosinat bao gdm céc budc:

tién hanh gieo trong it nhit mot hat ngd ma hat ndy chira trinh ty axit
nucleic ctia ving dic hidu trong hé gen cla no, trong do trinh ty axit nucleic cua
vung dic hifu gém SEQ ID NO: 1, trinh tu axit nucleic gém cac nucleotit
1157-5744 ctia SEQ ID NO: 5 va SEQ ID NO: 2 trong trinh tur, hodc trinh ty axit
nucleic cia SEQ ID NO: 5;

dé cho hat ngo phat trién thanh cay ngd; va

phun 1én cdy ngo luong hitu hiéu cua thudc diét co glyphosat va thudc diét
c6 glufosinat, va thu 14y cay ngd c6 muc tdn hai thuc vét thip hon so véi cc cdy
“khoéng c6 trinh ty axit nucleic ciia viung dac hiéu.
23. Phuong phép bao vé thyc vat tranh cc tdn hai duge gdy ra béi thude diét ¢
bao gbém cac buéde:

phun thudc diét co chta luong hitu hiéu cla thubc diét co glyphosat
va/hodc thube diét co glufosinat 1én canh ddng ma it nhét 14 cdy ngd chuyén gen
duoc trdng trén canh dong nay, trong do6 trong hé gen clia cdy ngd chuyén gen
nay chira SEQ ID NO: 1, trinh tur axit nucleic gdm céac nucleotit 1157-5744 cua
SEQ ID NO: 5 va SEQ ID NO: 2 trong trinh tu, hodc céy ngd chuyén gen chia
SEQ ID NO: 5 trong hé gen cta no; va cay ngd chuyén gen nay chiu duoc thudc
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diét c6 glyphosat va/hodc thudc diét co glufosinat.
24. Phuong phap kiém soat co trén canh ddng bao gém céc budc:

phun thudc diét cé chira lugng hitu hiéu ciia glyphosat va/hodc glufosinat
1én canh dong ma it nhét 1a cdy ngd chuyén gen duoc trdng trén canh dong nay,
trong do trong hé gen cla cay ngo chuyén gen chira SEQ ID NO: 1, trinh tu axit
nucleic gdm cac nucleotit 1157-5744 cia SEQ ID NO: 5 va SEQ ID NO: 2 trong
trinh tu, hodc cdy ngd chuyén gen chita SEQ ID NO: 5 trong hé gen ctia nd; va
cdy ngd chuyén gen nay c6 kha nang chiu duoc thudc diét co glyphosat va/hodc
thudc diét c¢6 glufosinat.
25. Phuong phap kiém soat co khang glyphosat trén céanh ddng trong thuc vat
chiu duoc thude diét c6 glyphosat bao gbm budc:

phun thude diét co chia lugng hiéu qua cua thudc diét co glufosinat 1én

canh ddng ma it nhat 1 ciy ngd chuyén gen dugc trong trén dé, trong d6 trong
hé gen cua cay ngo chuyén gen bao gdm SEQ ID NO: 1, trinh tu axit nucleic
gdm cac nucleotit 1157-5744 cua SEQ ID NO: 5 va SEQ ID NO: 2 trong trinh tu,
hodc cay ngd chuyén gen chita SEQ ID NO: 5 trong hé gen ctia nd; va céy ngd
chuyén gen nay chiu duoc thudc diét co glyphosat cling chiu dugc thude diét co
glufosinat.
26. Phuong phap kéo dai tinh khang con tring bao gdm budc trdng it nhét 1a cdy
ngd chuyén gen chiu duoc thudc diét co6 glyphosat va/hodc thudc diét co
glufosinat trén canh dong ma cdy ngd khang con trang duoc trdng trén dé, trong
do6 trong hé gen cua cdy ngd chuyén gen chiu dugc thube diét cé glyphosat
va/hodc thude diét co glufosinat bao gdm SEQ ID NO: 1, trinh ty axit nucleic
gbm céc nucleotit 1157-5744 cua SEQ ID NO: 5 va SEQ ID NO: 2 trong trinh tu,
hodc cay ngo chuyén gen chira SEQ ID NO: 5 trong hé gen ctia n6.
27. San phim néng nghiép hodc hang hoa néng nghié¢p dugc tao ra bdi ngd
mang su kién chuyén gen DBN9858, trong d6 san pham ndng nghiép hoic hang
hoéa néng nghiép 1a bot ngd, bdt ngd min, dau ngd, tinh bot ngd, gluten ngd,

banh ngd, m§ pham hozc chat don; trong d6 ngd mang sy kién chuyén gen
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DBN9858 duoc luu gift & dang hat giéng dudi s6 ding ki CGMCC No. 10212 &

China General Microbiological Culture Collection Center.
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SEQ ID NO: 3 SEQ ID NO: 4
——e SEQID NO: 5 _—
SEQ IDNO: 6~—3 ___ —_ <— SEQIDNO:7

— € SEQIDNO:2

SEQ IDNO: | —> —

/, 7
/

\ Hé gen ngd dau 3'

Hé genngd ddus' LB RB
tNos
¢EPSPS
B58 oaal sPALCTP2
Fig. 1
RB
cEPSPS
SpAtCTP2
DBN10006
prOsActl
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DANH MUC TRINH TU

<110>

<120>

PHUONG

<130> DBNBC79

<160> 31

<170> PatentIn version 3.5
<210> 1

<211> 22

<212> ADN

<213> Trinh tu nhén tao
<220>

<223>

va ADN hé gen ngd trong DBN9858
<400> 1

aatcgatcaa aggatatatt gt

<210> 2
<211> 22
<212> ADN
<213>
<220>
<223>

va ADN
<400> 2

Trinh ty nhan tao

ctcgtcagcc agttgagagc ag

<210> 3
<211> 1301
<212> ADN
<213>

<220>

<223>

xen vao trong DBN9858

<400> 3

atgccctgece
gccttctgat
tatacagtga
gggttgattc
cccatttcag
atgagttact
cggcagttgt
aacaaagatg
gaacataaca
gaagttgacc
ccttecctgga

tgactcactg
tatttttaaa
gctggatgtt
caatgtgaac
gtacgcaaag
ggtgtttact
gacagggaaa
agcattttgg
aggatgactg
gaagaggaga
gtaccggact

Trinh ty nhé&n tao

aagacctgca
ttgtgccaca
catgacgcct
cccaagaaaa
ctattttaga
aactgtttct
cagagccaat
aggaggtgct
actacaggaa
ggaaatcgcc
cctggaacga

BEIJING DABEINONG BIOTECHNOLOGY CO.,

tttcatttgce
ggaaagatta
ttcggagagc
ccactgtgtt
acctctgcaa
gttatgcagt
aacggatgac
ccgggggatg
ggaggcccac
tgagctatac
acttctctac

LTD.

Trinh ty nucleotit ndm gin diém ndi xen vao tai

cttctgatta
ctaccaggag
tctcaacacc
tttcagaggc
gttcagcaag
gggggtcaat
cagtacctca
aaaactcccg
ccttcagtct
caggactgca
gcacagattt

dau 5’

tttttaaatt
ggcaaccgcg
tgggctaagt
tactctgcat
aatgtgctct
ggaattcggg
cgccataccc
ttgtgtacct
accgcaagca
gccactggtg
tgctgacaca

PHAN TU AXIT NUCLEIC PE PHAT HIEN NGO CHIU PUQC THUOC DIET CO DBN985S,
PHAP PHAT HIEN NGO NAY VA BO KIT PHAT HIEN ADN

11 nucleotit & mdi bén cta vi tri xen vao cua doan gen chuyén dau 5’

22

11 nucleotit & mdi bén cia vi tri xen vao cua doan gen chuyén dau 3’
hé gen ngd trong DBN9858

22

cua trinh tu

60
120
180
240
300
360
420
480
540
600
660
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gcagcatggg atgcaacaat aaaggcaagt gtggacttgt tcttgtatat gaaatgtttt 720
cagacgtcaa gctgcatagg atacaaatct acatgaatcg atcaaaggga agcttatagt 780
ataagtgaga ccaagggttt tggaatccat gcatagagta aagcaggcag ttagctctga 840
ataacacgaa atctgtatag gctcgatagg attatatgat gtaaacttca tgcctagtta 900
gaagaaaaaa taataagaac aaagagaata gaatagatag tgcactagat gacataggac 960
tataggaggc ccttgttttg tgagactttt gtctgcctgt attgtactaa tatagtattc 1020
tgaattcgta ttcgtatata ctttctggat aatatgaatc gatcaaagga tatattgtgg 1080
tgtaaacaaa ttgacgctta gacaacttaa taacacattg cggatacggc catgctggcc 1140
gcccatataa ggcgcgccat ggagtcaaag attcaaatag aggacctaac agaactcgcc 1200
gtaaagactg gcgaacagtt catacagagt ctcttacgac tcaatgacaa gaagaaaatc 1260
ttcgtcaaca tggtggagca cgacacgctt gtctactcca a 1301
<210> 4

<211> 1310

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu nucleotit ndm gdn didm ndi xen vao tai dau 3’ cua trinh
xen vao trong DBN9858

<400> 4

cgttaagcat gtaataatta acatgtaatg catgacgtta tttatgagat gggtttttat 60
gattagagtc ccgcaattat acatttaata cgcgatagaa aacaaaatat agcgcgcaaa 120
ctaggataaa ttatcgcgcg cggtgtcatc tatgttacta gatcggatcce cgtggtcccg 180
gtccecgttta aacctaatca gtcagtgccg gtgagagegt agctgcctgg aagcggectc 240
gtcagccagt tgagagcagt gaagaggggc ttcagatcca gggcgcgcaa ggcccaaaca 300
accagcccac cagccttact cgagaatcag cgctcactca ctcgtcccag cggtcgtgac 360
gtaggcgtag ctccattaaa acatgcatgg tgatgctaag caagaaataa atttcatttt 420
attaaaaaaa tgtaataatt ttgtcgggtt agctgagccc gacaaagtaa agactcctag 480
cttggcegtg tatgctttgt tgtttccctt gaactcgatc gatgacaatc catggaccat 540
gcagcttget ctggtecttt cccttgtect gttgcatcga gttgcccccce cccccceeeg 600
gtaaccacag aaggattgta ttgtacgttc ccatgctgaa ggacggttga aggataggaa 660
aaggagacga gtaggttcaa gaatctagag agcgtaacgt tctgctccat tgcccatcga 720
cattcaccaa accgaagcat caagccatca accatctcta atggtccatc catccatcca 780
tgcgtatatt tttgaagaag gccgtccata tgccggtgge ggtacgttta gccattaaac 840
tgtccgtgtg gcctcectca atcatcttce ttctecttete ctgacaggac acatcatgtg 900
gactgcatgt aggccagccc aggaatcatg gcacgaaacg catgattcgt tgcgcgtcag 960
gccaccgecg gacatacgaa ggcgccccca cattctggtg ccggetcatt gectcgecte 1020
aagatggcaa aggacccaga ggaacgattg catggatctg tcccactaag gtggtgttta 1080
gtatgaagaa tcaatccatt ataaataagg tagtgcatct tcagttcatt ccataaagtt 1140
ggtgaaatga actcattcct catgttatta ctattattag cttatgagga ataaaatggt 1200
gatagatcag ctcattccat ttcacgaacc aaacaagaaa gtgaagaata agaagatcat 1260
agtttacctc atttctcaaa ccaaatactc cataaaattt ccgtcctgaa 1310
<210> 5

<211> 6890

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Trinh tu T-ADN toan bd, trinh tu hé gen ngd chan dau 5’ va 3’
<400> 5

atgccctgece tgactcactg aagacctgca tttcatttge cttctgatta tttttaaatt 60
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tu



gccttctgat
tatacagtga
gggttgattc
cccatttcag
atgagttact
cggcagttgt
aacaaagatg
gaacataaca
gaagttgacc
ccttecctgga
gcagcatggg
cagacgtcaa
ataagtgaga
ataacacgaa
gaagaaaaaa
tataggaggc
tgaattcgta
tgtaaacaaa
gcccatataa
gtaaagactg
ttcgtcaaca
tcagaagacc
ggattccatt
tcctacaaat
agtggtccca
accacgtctt
caatcccact
aggacagggt
agctacagca
tacagtgaac
gttgcaagat
ttacgctggg
cgtgtcacat
gtctatggag
atctgttagg
atacaagcat
tcctccaagg
gaaatcacca
cagataaggg
cttagtatgt
caaaatccag
tccaaaataa
gtataaagta
attataaaaa
tttttaagtt
tttgcttttg
taatttgaca
ataagattaa
aagataaact
gtgctatcca
ccagccaact
accgcacgtc
ggtgggtccg
ggccctcect
ctccteccat

tatttttaaa
gctggatgtt
caatgtgaac
gtacgcaaag
ggtgtttact
gacagggaaa
agcattttgg
aggatgactg
gaagaggaga
gtaccggact
atgcaacaat
gctgcatagg
ccaagggttt
atctgtatag
taataagaac
ccttgttttg
ttcgtatata
ttgacgctta
ggcgcgceccecat
gcgaacagtt
tggtggagca
aaagggcaat
gcccagctat
gccatcattg
aagatggacc
caaagcaagt
atccttcgceca
acccggggat
gctgatatgg
tttaggacag
agataccctt
ccctggaagg
aggcatcaaa
gcgcaaggtt
ttgcatgagg
ggtggatggce
ccagttaggc
gtctctctcect
aattagggtt
atttgtattt
tggaagctta
aacaaaggta
aaatatcggt
ttgaggatgt
tattcgettt
taaatacaga
taatttttga
aatagctttc
tagactcaaa
cgatccatag
ggacaatagt
tcgcagccaa
ggtcgtgggg
ccgcttccaa
ccccccaacce

ttgtgccaca
catgacgcct
cccaagaaaa
ctattttaga
aactgtttct
cagagccaat
aggaggtgcet
actacaggaa
ggaaatcgcc
cctggaacga
aaaggcaagt
atacaaatct
tggaatccat
gctcgatagg
aaagagaata
tgagactttt
ctttctggat
gacaacttaa
ggagtcaaag
catacagagt
cgacacgctt
tgagactttt
ctgtcacttt
cgataaagga
cccacccacg
ggattgatgt
agacccttcc
ccaccatgtc
ccgcggtttg
agccacaaac
ggttggttge
ctaggaacgc
ggttgggcct
ttaagtctgt
ctttgggata
atgatgttgg
cagttaccca
acaaatctat
cttatagggt
gtaaaatact
ctcgaggtca
agattacctg
aataaaaggt
ttttgtcggt
tggaaatgca
gggatttgta
gaaaaatata
cccecgttgea
acatttacaa
caagcccagce
ctccacaccc
aaaaaaaaag
gccggaaacg
agaaacgccce
ctaccaccac
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ggaaagatta
ttcggagagc
ccactgtgtt
acctctgcaa
gttatgcagt
aacggatgac
ccgggggatg
ggaggcccac
tgagctatac
acttctctac
gtggacttgt
acatgaatcg
gcatagagta
attatatgat
gaatagatag
gtctgcctgt
aatatgaatc
taacacattg
attcaaatag
ctcttacgac
gtctactcca
caacaaaggg
attgtgaaga
aaggccatcg
aggagcatcg
gatatctcca
tctatataag
tceggagagg
tgatatcgtt
accacaagag
tgaggttgag
ttacgattgg
aggatccaca
ggttgctgtt
cacagcccgg
tttttggcaa
gatctgagtc
ctctctctat
ttcgctcatg
tctatcaata
ttcatatgct
gtcaaaagtg
ggcccaaagt
actttgatac
tatctgtatt
taagaaatat
tattcaggcg
gcgcatgggt
aaacaacccc
ccaacccaac
ccccactatce
aaagaaaaaa
cgaggaggat
cccatcgcca
caccaccacc
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ctaccaggag
tctcaacacc
tttcagaggc
gttcagcaag
gggggtcaat
cagtacctca
aaaactcccg
ccttcagtct
caggactgca
gcacagattt
tcttgtatat
atcaaaggga
aagcaggcag
gtaaacttca
tgcactagat
attgtactaa
gatcaaagga
cggatacggc
aggacctaac
tcaatgacaa
aaaatatcaa
taatatccgg
tagtggaaaa
ttgaagatgc
tggaaaaaga
ctgacgtaag
gaagttcatt
agaccagttg
aaccattaca
tggattgatg
ggtgttgtgg
acagttgaga
ttgtacacac
ataggccttc
ggtacattgc
agggattttg
gacctgcagg
aataatgtgt
tgttgagcat
aaatttctaa
tgagaagaga
aaaacatcag
gaaatttact
gtcatttttg
tgagtcgggt
ctttagaaaa
aattctcaca
attttttcta
taaagttcct
ccaacccaac
accgtgagtt
aagaaaaadga
cgcgagccag
ctatatacat
acctccacct

ggcaaccgcg
tgggctaagt
tactctgcat
aatgtgctct
ggaattcggg
cgccataccc
ttgtgtacct
accgcaagca
gccactggtg
tgctgacaca
gaaatgtttt
agcttatagt
ttagctctga
tgcctagtta
gacataggac
tatagtattc
tatattgtgg
catgctggcc
agaactcgcc
gaagaaaatc
agatacagtc
aaacctcctc
ggaaggtggc
ctctgccgac
agacgttcca
ggatgacgca
tcatttggag
agattaggcc
ttgagacgtc
atctagagag
ctggtattgc
gtactgttta
atttgcttaa
caaacgatcc
gcgcagetgg
agttgccagc
catgcccget
gagtagttcc
ataagaaacc
ttcctaaaac
gtcgggatag
ttaaaaggtg
cttttctact
tatgaattgg
tttaagttcg
acccatatgc
atgaacaata
gtaaaaataa
aaagcccaaa
ccaccccagt
gtccgcacgce
aaaaacagca
cgacgaggcc
acccccccect
cctcccceect

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100

160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360



cgctgccgga
cccgceccectce
ttggtagttt
gcgggatctc
ggggctctceg
aatttccgece
ttatatattt
tgggtagaat
acaaatgcag
tagcagaatc
tcaacgcaaa
gatttcgtcg
tcctcttaag
gcccgcaacce
gtcgatctcc
cggccttctg
ccgcatcecgt
ggcgcectgag
cctcgtcggg
cccgatgggce
cggtgaccgt
cgtgccgatg
cggcatcacg
gggctttgge
ggaaggccgce
ggccttccceg
gctgatgaac
cgaagtcatc
ctccacgcectg
tccgattcte
agaactccgc
tggcegtggat
ggggctcgge
gagcttccte
gatcgccacg
actctccgat
cttaagattg
cgttaagcat
gattagagtc
ctaggataaa
gtcccgttta
gtcagccagt
accagcccac
gtaggcgtag
attaaaaaaa
cttggccgtyg
gcagcttgct
gtaaccacag
aaggagacga
cattcaccaa
tgcgtatatt
tgtccgtgtg
gactgcatgt
gccaccgccg
aagatggcaa

cgacgagctc
tcctetttct
gggtgggcga
gcggcetgggg
gatgtagatc
gtgctaaaca
ctgctgcttce
ttgaatccct
cctecgtgcgg
tgcaatggtyg
tctcecettat
tcgtggggat
gtcatgtctt
gcccgcaaat
caccggtcct
gaaggcgagg
aaggaaggcg
gcgccgcecteg
gtctacgatt
cgcgtgttga
cttccegtta
gcctcecgeac
acggtcatcg
gccaacctta
ggcaagctca
ctggttgcgg
cccacccgca
aacccgcgcec
aagggcgtca
gctgtcgeeg
gtcaaggaaa
tgcgatgagg
aacgcctcgg
gtcatgggcc
agcttcccgg
acgaaggctg
aatcctgttg
gtaataatta
ccgcaattat
ttatcgcgceg
aacctaatca
tgagagcagt
cagccttact
ctccattaaa
tgtaataatt
tatgctttgt
ctggtccttt
aaggattgta
gtaggttcaa
accgaagcat
tttgaagaag
gcctcectceca
aggccagccc
gacatacgaa
aggacccaga

ctccccececte
ttctcegttt
gaggcggcett
ctctcgecegg
tgcgatccge
agatcaggaa
gtcaggctta
cagcattgtt
agcttttttg
tgcagaaccc
cggtttctct
tgaagaagag
ctgtttccac
cctctggcect
tcatgttcgg
acgtcatcaa
acacctggat
atttcggcaa
tcgacagcac
acccgctgceg
ccttgcgegg
aggtgaagtc
agccgatcat
ccgtcgagac
ccggccaagt
ccctgettgt
ccggccteat
ttgccggegg
cggtgccgga
ccgecttege
gcgaccgcect
gcgagacgtc
gcgccgecegt
tcgtgtcgga
agttcatgga
cctgaactag
ccggtcettge
acatgtaatg
acatttaata
cggtgtcatc
gtcagtgccg
gaagaggggce
cgagaatcag
acatgcatgg
ttgtcgggtt
tgtttccctt
cccttgtect
ttgtacgttc
gaatctagag
caagccatca
gccgtccata
atcatcttcc
aggaatcatg
ggcgccccecea
ggaacgattg
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ccccteegece
ttttttcegt
cgtgcgcgcece
cgtggatccg
cgttgttggg
gaggggaaaa
gatgtgctag
catcggtagt
taggtagaag
atctcttatc
gaagacgcag
tgggatgacg
ggcgtgceatg
ttccggaacc
cggtctcgeg
tacgggcaag
catcgatggc
tgccgccacyg
cttcatcggc
cgaaatgggc
gccgaagacg
cgcecgtgetg
gacgcgcgat
ggatgcggac
catcgacgtg
tccgggcectcce
cctgacgctg
cgaagacgtg
agaccgcgcg
ggaaggggcyg
ctcggccgte
gctcgtegtg
cgccacccecat
aaaccctgtc
cctgatggcc
tgatcgttca
gatgattatc
catgacgtta
cgcgatagaa
tatgttacta
gtgagagcgt
ttcagatcca
cgctcactca
tgatgctaag
agctgagccc
gaactcgatc
gttgcatcga
ccatgctgaa
agcgtaacgt
accatctcta
tgccggtgge
ttctcttcte
gcacgaaacg
cattctggtg
catggatctg
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gccgccgcgce
ctcggtctcg
cagatcggtg
gcccggatcet
ggagatgatg
gggcactatg
atctttcettt
ttttctttte
tgatcaacca
tccaatctct
cagcatccac
ttaattggct
cttcacggtg
gtccgcattc
agcggtgaaa
gccatgcagg
gtcggcaatg
ggctgccgcece
gacgcctcgce
gtgcaggtga
ccgacgccga
ctcgccggcec
catacggaaa
ggcgtgcgceca
ccgggcgacc
gacgtcacca
caggaaatgg
gcggacctgc
ccttcgatga
accgtgatga
gccaatggcc
cgtggccgcec
ctcgatcacc
acggtggacg
gggctgggcg
aacatttggc
atataatttc
tttatgagat
aacaaaatat
gatcggatcc
agctgcctgg
gggcgcgcaa
ctcgtcccag
caagaaataa
gacaaagtaa
gatgacaatc
gttgcccccce
ggacggttga
tctgctccat
atggtccatc
ggtacgttta
ctgacaggac
catgattcgt
ccggctcatt
tcccactaag

cggtaaccac
atctttggcece
cgcgggaggyg
cgcggggaat

gggggtttaa
gtttatattt

cttctttttg
atgatttgtg
tggcgcaagt
cgaaatccag
gagcttatcc
ctgagcttcg
caagcagccg
ccggcgacaa
cgcgcatcac
cgatgggcgc
gcggcctect
tgacgatggg
tcacaaagcg
aatcggaaga
tcacctaccg
tcaacacgcc
agatgctgca
ccatccgect
cgtcctcgac
tcctcaacgt
gcgccgacat
gcgttcgcetce
tcgacgaata
acggtctgga
tcaagctcaa
ctgacggcaa
gcatcgccat
atgccacgat
cgaagatcga
aataaagttt
tgttgaatta
gggtttttat
agcgcgcaaa
cgtggtcccg
aagcggcctce
ggcccaaaca
cggtcgtgac
atttcatttt
agactcctag
catggaccat
cceccecceceeecg
aggataggaa
tgcccatcga
catccatcca
gccattaaac
acatcatgtg
tgcgcgtcag
gcctcgecte
gtggtgttta

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680

740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660



gtatgaagaa
ggtgaaatga
gatagatcag
agtttacctc
<210> 6
<211> 234
<212> ADN
<213>
<220>
<223>

tcaatccatt
actcattcct
ctcattccat
atttctcaaa

ataaataagg
catgttatta
ttcacgaacc
ccaaatactc

Trinh tu nhédn tao

31089

tagtgcatct
ctattattag
aaacaagaaa
cataaaattt

tcagttcatt
cttatgagga
gtgaagaata
ccgtcctgaa

trac DBN10006 va trinh tu gen khdi diém pr35S

<400> 6
ggatatattg
ggccatgctg
aacagaactc
caagaagaaa
<210> 7
<211> 248
<212> ADN
<213>
<220>
<223>

tggtgtaaac
gccgcccata
gccgtaaaga
atcttcgtca

aaattgacgc
taaggcgcgc
ctggcgaaca
acatggtgga

Trinh tyw nhén tao

ttagacaact
catggagtca
gttcatacag
gcacgacacg

taataacaca
aagattcaaa
agtctcttac
cttgtctact

thic tNos va trinh tu ADN cGa cdu trac DBN10006

<400> 7
cgttaagcat
gattagagtc
ctaggataaa
gtcccgttta
gtcagcca
<210> 8
<211> 23
<212> ADN
<213>
<220>
<223>
<400> 8

gtaataatta
ccgcaattat
ttatcgcgceg
aacctaatca

acatgtaatg
acatttaata
cggtgtcatc
gtcagtgccg

Trinh ty nhén tao

atgccctgcce tgactcactg aag

<210> 9
<211> 25
<212> ADN
<213>
<220>
<223>

Trinh ty nhé&n tao

catgacgtta
cgcgatagaa
tatgttacta
gtgagagcgt
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tttatgagat
aacaaaatat
gatcggatcc
agctgcctgg

Poan mdi tht nhidt d& khuéch dai SEQ ID NO: 3

Doan mdi tht hai d& khuéch dai SEQ ID NO: 3

ccataaagtt
ataaaatggt
agaagatcat

ttgcggatac
tagaggacct
gactcaatga
ccaa

gggtttttat
agcgcgcaaa

cgtggtcccg
aagcggcctc

6720
6780
6840
6890

Trinh tu ndm bén trong SEQ ID NO: 3 ma né bdc qua trinh tu ADN cua ciu

60
120
180
234

Trinh tu nd3m bén trong SEQ ID NO: 4 ma ndé bdc qua trinh ty gen két

60
120
180
240

248

23



<400>

31089

9

ttggagtaga caagcgtgtc gtgcet

<210>
<211>
<212>
<213>
<220>
<223>

<400>

10

30

ADN

Trinh ty nhén tao

Poan mdi tht nhit d& khuéch dai SEQ ID NO: 4

10

cgttaagcat gtaataatta acatgtaatg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

11

25

ADN

Trinh ty nhén tao

Poan mdi thu hai @& khuéch dai SEQ ID NO: 4

11

ttcaggacgg aaattttatg gagta

<210>
<211>
<212>
<213>
<220>
<223>

<400>

12

26

ADN

Trinh ty nhén tao

Poan mdi trén trinh tu hé& gen chin ddu 5’

12

gcaggcagtt agctctgaat aacacg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

13

21

ADN

Trinh ty nhén tao

Poan mdi ndm trén T-ADN ghép cdp véi SEQ ID NO:

13

acggcgagtt ctgttaggtc c

<210>
<211>
<212>
<213>
<220>
<223>

14

24

ADN

Trinh ty nhén tao

Poan mdi trén trinh tu hé& gen chin dau 3’
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12

25

30

25

26

21



<400>

31089

14

agcatacacg gccaagctag gagt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

15

20

ADN

Trinh ty nhén tao

Poan mdi ndm trén T-ADN ghép cdp vdéi SEQ ID NO:

15

gctgcctgga agcggectcg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

16

25

ADN

Trinh tu nhén tao

Poan mdi 1 d& phat hién EPSPS bang Tagman

16

ctggaaggcg aggacgtcat caata

<210>
<211>
<212>
<213>
<220>
<223>

<400>

17

22

ADN

Trinh ty nhén tao

Poan mdi 2 d& phat hién EPSPS bi3ng Tagman

17

tggcggcatt gccgaaatcg ag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

18

28

ADN

Trinh ty nhan tao

Poan dd 1 d& phat hién EPSPS b3ng Tagman

18

atgcaggcga tgggcgcccg catccgta

<210>
<211>
<212>
<213>
<220>
<223>

19

24

ADN

Trinh tu nhén tao

Poan mdi 3 d& phat hién PAT bang Tagman

-70-

14

24

20

25

22

28



<400>
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19

cagttgagat taggccagct acag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

20

27

ADN

Trinh tu nhan tao

Poan mdi 4 d& phat hién PAT bing Tagman

20

ttcactgtag acgtctcaat gtaatgg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

21

24

ADN

Trinh ty nhén tao

Poan dd 2 d& phat hién PAT bang Tagman

21

cagctgatat ggccgcggtt tgtg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

22

23

ADN

Trinh tu nhan tao

Poan mdi thu nh&t cho gen ndi sinh & ngd Ubiquitin

22

agcagacggc acggcatctc tgt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

23

27

ADN

Trinh ty nhdn tao

Poan mdi th hai cho gen ndi sinh & ngd Ubiquitin

23

cagaagtaga actaccgggc cctaacc

<210>
<211>
<212>
<213>
<220>
<223>

24

310

ADN

Trinh tu nhdn tao

Poan dd cho PAT trong phdt hién lai thdm tich Southern

-71-

24

27

24

23

27



<400> 24
cagacttaaa
ggcccaacct
cgttcctage
caaccaacca
tttgtggctc
aaaccgcggce
<210> 25
<211> 304
<212> ADN
<213>
<220>
<223>
<400> 25
ggtcaccgtc
ccatcgggcg
cgacgaggcc
caggcgccag
ggatgcgggce
gaag

<210> 26
<211> 19
<212> ADN
<213>
<220>
<223>
<400> 26
aagcgtgtcg
<210> 27
<211> 20
<212> ADN
<213>
<220>
<223>
<400> 27
ccacccacga
<210> 28
<211> 20
<212> ADN
<213>
<220>
<223>
<400> 28

accttgcgcc
ttgatgccta
cttccagggc
agggtatcta
tgtcctaaag

ttccgattte
ctttgtgagce
catcgtcagg
gaggccgcecca
gcccatcgece

tgctccacc

ggagcatcgt

tccatagact
tgtgacacgt
ccagcgtaag
tcttgcaacc
ttcactgtag

Trinh tyu nhé&n tao

acctgcacgc
gaggcgtcge
cggcagcccg
ttgccgacgce
tgcatggcct

Trinh tu nhén tao

Trinh tw nhén tao

Trinh tu nhén tao

31089

taagcaaatg
aaacagtact
caataccagc
tctctagatc
acgtctcaat

ccatttcgceg
cgatgaaggt
tggcggcecatt
catcgatgat
tgcccgtatt

-72-

tgtgtacaat
ctcaactgtc
cacaacaccc
atcaatccac
gtaatggtta

Poan dd cho EPSPS trong phat hién lai thém tich

cagcgggttce
gctgtcgaaa
gccgaaatcg
ccaggtgtcg
gatgacgtcc

gtggatccta
caatcgtaag
tcaacctcag
tcttgtggtg
acgatatcac

Southern

aacacgcggc
tcgtagaccc
agcggcgcect
ccttccttac
tcgccttcecca

Poan mdi ndm trén T-ADN ma né cung chiéu véi SEQ ID NO: 13

60
120
180
240
300

310

60
120
180
240
300

304

19

Poan mdi ndm trén T-ADN md né theo chiéu ngugc lai véi SEQ ID NO: 13

20

Poan mdi ndm trén T-ADN ma né theo chiéu ngugc lai véi SEQ ID NO: 13



31089

tgacgtaagg gatgacgcac 20
<210> 29

<211> 20

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> DPoan mdi ndm trén T-ADN md né cung chiéu véi SEQ ID NO: 15

<400> 29

acctaatcag tcagtgccgg 20
<210> 30

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Poan mdi ndm trén T-ADN md né theo chidu nguoc lai véi SEQ ID NO: 15

<400> 30

gcgggactct aatcataaaa accc 24
<210> 31

<211> 20

<212> ADN

<213> Trinh ty nhédn tao

<220>

<223> Poan mdi ndm trén T-ADN md né theo chiéu ngugc lai véi SEQ ID NO: 15

<400> 31
cgcaagaccg gcaacaggat 20

-73-





