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(57) Sang ché dé xuat phan tor ADN tai to hop ma dic trung véi su kién ngd
MON87429 va cdy ngd, bd phan cia cdy ngd, hat gidng ngd, té bao ngd chuyén
gen va san pham ndéng nghiép bao gdm sy kién ngd MON87429 ciing nhu phuong
phap dung va phat hién sy kién ngd MONS87429. Ciy ngd chuyén gen bao gdbm
su kién ngd MON87429 thé hién kha ning chdng chiu voi chat Grc ché axetyl CoA
carboxylaza (ACCaza) trong nhom aryloxyphenoxy propionat (FOP), auxin tong
hop, chat tc ché glutamin syntetaza, va chit e ché 5- enolpyruvylshikimat-3-
phosphat syntaza (EPSPS).
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Linh vwe k§ thuit dwoc dé cap

Sang ché dé cap dén cac phan tir ADN tii t& hop cila su kién ngd MON87429. Sang ché
con dé cap dén ciy, bd phan, hat gidng, té bao ngd chuyén gen va cac san phdm nong
nghiép bao gdm su kién ngd MON87429 ciing nhu cac phuong phap st dung cdy, bd phan,
hat gidng, té bao ngd chuyén gen va cic san phdm ndng nghiép bao gdm su kién ngd
MON87429 va viéc phét hién su kién ngd MON87429. Cay, bo phan, hat gidng va té bao
ngd chuyén gen bao gom su kién ngd MON87429 thé hién kha ning chdng chiu cac chit
trc ché axetyl CoA carboxylaza (ACCazaACCaza) trong nhom aryloxyphenoxy propionat
(FOP) nhu quizalofop va haloxyfop; cic auxin tong hop nhu dicamba va 2,4-D; cac chét
trc ché glutamin syntetaza nhu glufosinat; va cc chét tc ché 5-enolpyruvylshikimat-3-

phosphat syntaza (EPSPS) nhu glyphosat.

Tinh trang ky thuit cia siang ché

Ngb (Zea mays) 1a mot loai cdy trong quan trong & nhiéu khu vuc trén thé gidi va viéc sir
dung thubc diét cé dé kiém soat co dai trong san xuét cdy trong 12 mot cong cu duoc thiét
1ap 6n dinh. Cac phuong phap cong nghé sinh hoc da dugc sir dung dé san xuit ngd chuyén
gen c6 kha ning chdng chiu véi loai thuc diét c6 cu thé do qua trinh biéu hién cua gen
khac ngudn goc, con duoc goi 1a gen chuyén. Tinh trang chéng chiu thudc diét c¢6 co thé
dugc st dung mot minh hodc két hop v6i cac tinh trang khéac, nhu kha nang chéng chiu
thude diét co khac hodc khang sdu bénh hodc mam bénh. Céc dang két hop cua céc tinh
trang chong chiu thude diét c6 1a dang dwoc mong mudn dé dem lai c4c tiy chon kiém soat
c6 dai 1am tang tinh linh hoat cua cAy tréng va cho phép sir dung nhiéu phuong thirc tac
dong diét cé dé kiém soat co dai day thach thirc. Dang két hop cac tinh trang c6 thé dat
dugc bang cach nhan gidng timg tinh trang riéng biét. Viéc nhan gidng cac tinh trang riéng
biét & ngd va duy tri dang két hop nay trong qua trinh nhan giéng véi tp hop chit mam

nguyén sinh tinh tiy da dang 12 mét qua trinh tiéu tn thoi gian va ton kém. Ciing c6 thé
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dat dugc dang két hop cua cic tinh trang bang cach két hop nhiéu tinh trang tai mot vi tri
hodc 6 gen trong hé gen, nho d6 don gian hoéa qua trinh nhan gidng. Mot cach dé dat duoc
didu nay théng qua mot doan chén chuyén gen don 1é chtra nhiéu gen chuyén. Dang két
hop ctia nhiéu tinh trang chéng chiu thudc diét co tai mot 6 gen don 1 & ngd s& dem lai
cbng cu hitu ich trong viéc kiém soét cé dai ma don gian hon nhiéu va duy tri d& tén kém
hon trong qua trinh nhén gidng véi tap hop chit mam nguyén sinh tinh tiy da dang.

Qua trinh biéu hién cia gen chuyén & cay, bd phan, hat gidng hoic té bao chuyén gen, va
do do hiéu qua clia n6, cé thé bi anh huéng boi nhidu yéu t khac nhau, nhu cac yéu t
dugc st dung trong bang bidu hién cta gen chuyén va su tuong tac cua cac yéu td d6. Pidu
nay con phuc tap hon nita d6i voi doan chén gen chuyén chira hai hogc nhidu bang biéu
hién ma mdi bang biéu hién c6 mot gen chuyén dem lai mot tinh trang tach biét, con duoc
goi la su kién chuyén gen da gen. Su kién chuyén gen da gen c6 ich vé& mat thuong mai doi
ho6i mdi gen chuyén trong doan chén chuyén gen biéu hién theo phwong thic can thiét cho
mdi tinh trang. Dé dat dugc diéu nay, cac bing biéu hién riéng biét trudce tién duge thiét ké
va kiém tra & ciy va céc bang biéu hién t6t nhat duoc chon cho mdi tinh trang. Tiép theo,
cac bang biéu hién dugc chon cho mdt tinh trang duoc két hop véi cac bang biéu hién duoc
chon cho (cac) tinh trang khéac thanh mat cAu tric va ciu tric nay duoc kiém tra dé dam
bao rang tit ca cic bang bidu hién hoat dong tdt cing nhau va mdi gen chuyén dugc biéu
hién mot cach ding dan. Sau do, dang két hop cua céac bang biéu hién duoc chon duge st
dung lam mot dang cheén chuyén gen don 1¢ dé tao ra hang tram su kién chuyén gen da gen,
mdi su kién 1a két qua cua viéc chén ngau nhién ADN ngoai lai vao mot vi tri hé gen khéc.
M3di su kién chuyén gen la don nhét. Sau do, cac su kién don nhét dugc phén tich qua nhiéu
thé hé cay trE“)ng dé chon ra sy kién uu viét cho muc dich thwong mai. Hi¢u suét cta su kién
& cdy, bo phan, hat giéng hoic té bao chuyén gen, va do d6, hiéu qua ctia né, c6 thé bi anh
hudng béi vi tri hé gen cua doan chén chuyén gen. Céc su kién c6 thé c6 cing mot doan
chén chuyén gen va dii sao ciing c6 cac mire bidu hién gen chuyén khéac nhau va hiéu suét
gitta cAc mo va giai doan phat trién, trong chit mam nguyén sinh khéc nhau hodc trong cac
diéu kién tang trudng cu thé. Viéc tao ra su kién da gen dé su dung trong thuong mai doi
hoi phai mo ta dic tinh phan t nghiém ngét, thir nghiém nha kinh va thtr nghiém trén rudng
dff)ng trong nhiéu nam, & nhiéu dia diém va trong nhiéu diéu kién khac nhau dé c6 thé thu
thap dir liéu ndng hoc, kiéu hinh va phan tir. Sau do, dir liéu thu dugc phai dugc cac nha
khoa hoc va nha ndng hoc phén tich dé chon ra su kién hitu ich cho muc dich thuong mai.
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Sau d6, su kién da gen thwong mai c6 thé duge nhap gen & dang 6 gen don 1é c6 nhiéu tinh
trang chéng chiu thude diét co vao chit midm nguyén sinh méi bang phwong phap nhin

gidng cay.

Ban chit ky thuit ciia sing ché

Sang ché dé xuat cac phan tir ADN tai t6 hop bao gdm trinh tu dwgc chon tir nhém gom
SEQ ID NO: 10, SEQ ID NO: 9, SEQ ID NO: 8, SEQ ID NO: 7, SEQ ID NO: 6, SEQ ID
NO: 5, SEQ ID NO: 4, SEQ ID NO: 3, SEQ ID NO: 2 va SEQ ID NO: 1. Theo mdt phuong
an, phan to ADN tai t6 hop dugc tao ra tir cdy, hat gidng hoic té bao bao gdm su kién ngd
MON87429, mot mau hat giéng tiéu biéu chira su kién ndy da dugc nop luu & dang s6 truy
cap ATCC 1a: PTA-124635. Theo mot phwong 4n khac, phan tir ADN tdi t6 hop ndm trong
cy, t& bao, hat giéng hodc bo phan clia ciy bao gdm su kién ngd MON87429, mot mau
hat gidng tiéu biéu chira su kién nay di duoc ndp luu & dang ATCC PTA-124635. Theo
mot phuong an khac, phan tir ADN t4i t6 hop 14 san pham khuéch dai c6 tinh chén doan vé
su ¢ mat cua su kién ngd MON7429.

Sang ché dé xuat ciu tric ADN bao gbdm bén bing bidu hién, trong d6 bang biéu hién thir
nhét bao gdm trong lién két c6 thé hoat dong (I) doan khoi ddu ubiquitin, doan dan dau va
intron tr Erianthus ravennae, (II) trinh tu ma hoa phosphinothricin N-axetyltransferaza,
(II) 3’ UTR fructoza-bisphosphat aldolaza tir Setaria italica; bang biéu hién thir hai bao
odm trong lién két ¢6 thé hoat dong (I) doan khéi dau ubiquitin, doan dan déu va intron tir
Coix lacryma-jobi, (II) trinh tw ma hoa peptit chuyén tiép luc lap 6 bach tang va xanh luc
nhat tir Arabidopsis thaliana, (I11) trinh ty ma hoéa dicamba monooxygenaza, va (IV) 3’
UTR protein giéng metallothionein tir Oryza sativa; bang biéu hién thit ba bao gdm trong
lién két c6 thé hoat dong (1) doan khéi ddu ubiquitin, doan dan diu va intron tr Arundo
donax, (I1) trinh ty ma hoa peptit chuyén tiép luc lap malat dehydrogenaza tir Arabidopsis
thaliana, (I11) trinh ty ma héa protein FT T, va (IV) 3’ UTR protein md phén sinh khong
dinh tir Oryza sativa; va bang biéu hién thtr tw bao gdm trong lién két c6 thé hoat dong (I)
doan khoi ddu CaMV 35S va doan din dau, (I1) doan din dau protein lién két chat diép luc
a/b t Triticum aestivum, (II1) intron actin 1 tir Oryza sativa, (IV) trinh ty ma hoa peptit
chuyén tiép lap luc ShkG tir Arabidopsis thaliana, (V) trinh tu mad héa 5-
enolpyruvylshikimat-3-phosphat syntaza chdng chiu glyphosat tir Agrobacterium sp ching
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CP4, (VI) dich ARN cén tr& nho dac hiéu véi mé duc tir Zea mays, va (VII) 3' UTR protein
lién két ARN giau glyxin tr Oryza sativa.
Sang ché d& xuét phan tir ADN c6 dit o dai ciia cac nucleotit lién tiép c6 SEQ ID NO: 10
dé hoat dong trong vai tro 12 doan do ADN déc hiéu véi SEQ ID NO: 10 trong mau ADN
duoc tao ra tir cdy ngo, hat ngod hodc té bao ngd. Theo mot phuong 4n, doan do ADN bao
gébm SEQ ID NO: 13.
Séang ché dé xuat cap gdm céc phan tir ADN bao gbm phén tir ADN thtt nhét va phan tir
ADN tht hai, trong d6 mdi phan tir ADN thi nhat va thtr hai bao gdm manh SEQ ID NO:
10 va hoat déng trong vai tro 1a doan mdi ADN khi dugc sir dung cing nhau trong phan
g khuéch dai véi ADN bao gdm su kién ngd MON87429 dé tao ra san pham khuéch dai
¢6 tinh chin doan vé su kién ngd MON87429 trong mau. Theo mdt phwong 4n, it nhét mot
doan mdi ADN bao gdm maénh cua trinh tu duge chon tir nhém gébm SEQ ID NO: 7 va
SEQ ID NO: 8. Theo mdt phuong 4n khac, phan tir ADN thtt nhit bao gdm SEQ ID NO:
11 va phan t& ADN th hai bao gébm SEQ ID NO: 12.
Sang ché dé xuit phuong phap phat hién su ¢6 mit cua sy kién ngd MON87429 trong mau
ADN duoc tao ra tir cy ng0, hat ngd hoac té bao ngd, phuong phéap nay bao gbm: cho méu
tiép xtic v6i doan do ADN; dua mAu va doan do ADN vao cac diéu kién lai tao nghiém
ngit; va phat hién hién tugng lai ciia doan do ADN véi phéan tr ADN trong mau, trong do
hién tuong lai ctia doan do ADN véi phan tr ADN thé hién su c¢6 mat cua su kién ngod
MONS87429 trong mau ADN.
Sang ché dé xuat phuong phép phét hién sy c6 mét cua sy kién ngd MON87429 trong mau
ADN duoc tao ra tir cdy ngo, hat ngd hoac té bao ngd, phuong phap nay bao gbm: cho miu
tiép xuc vai cap gém cac phan tt ADN ma hoat dong trong vai tro 1a doan mdi ADN; thuc
hién phan tng khuéch dai du dé tao ra san phém khuéch dai ADN bao g6m trinh tu duoc
chon tir nhém gébm SEQ ID NO: 10, SEQ ID NO: 9, SEQ ID NO: 8, SEQ ID NO: 7, SEQ
ID NO: 6, SEQ ID NO: 5, SEQ ID NO: 4, SEQ ID NO: 3, SEQ ID NO: 2 va SEQ ID NO:
1; va phat hién sy c6 mat cia san phém khuéch dai ADN, trong d6 su c6 mit cua san phém
khuéch dai ADN thé hién su c6 mit cua su kién ngd MON87429 trong mau.
Sang ché dé xuét phuong phép phét hién sy c6 mét cua sy kién ngd MONR7429 trong mau
dugc tao ra tir cdy ngo, hat ngo hoac té bao ngd, phuong phap nay bao gbm: cho mau tiép
xtic v6i it nhit mot khang thé dic hiéu véi it nhat mot hodc nhidu protein dwgc ma hoa boi
su kién ngd MON87429; va phat hién hién tugng li€n két cua khang thé véi protein trong
4
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mau, trong d6 hién twong lién két cua khang thé voi protein thé hién su c¢6 mit cta su kién
ngd MON87429 trong mau. Theo mot phuong an khéc, phuong phap nay bao gbm viéc
cho mau tiép xtic thém véi it nhat mot khang thé thtr hai dic hiéu véi protein thir hai dugc
m3 hoa béi su kién ngd MON87429. Theo mdt phuong an khéc, phuong phap nay bao gdm
viéc cho mau tiép xtic thém v6i it nhat mot khang thé thir hai va khang thé thi ba 1an luogt
dic hiéu v6i protein thit hai va protein thit ba dugc ma hoa béi su kién ngd MON&7429.
Theo mot phuwong an khéac, phuong phép nay bao gdm viéc cho miu tiép xic thém véi it
nhat mot khang thé tht hai, khang thé thir ba va khang thé thir tw 14n luot dic hiéu véi
protein thir hai, protein tht ba va protein thtr tw dugc ma hoa bdi su kién ngd MON87429.
Séng ché d& xuét kit dung dé phat hién sy ¢6 mit ciia sy kién ngd MON87429 bao gom
doan do ADN dic hiéu v6i SEQ ID NO: 10, cip gdm céc doan mdi ADN ma tao ra san
phim khuéch dai ¢6 tinh chdn dodn v& sur kién ngd MON87429 hogc it nhét mot khang thé
dic hiéu voi it nhat mét protein dugc ma hoa boi sy kién ngd MON87429.

Sang ché dé xuit cay, hat giéng, té bao, bd phén cta cdy hodc san phém hang hoa chtra
phén tr ADN bao gbm trinh tu dwgc chon tr nhém gdbm SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID
NO: 8, SEQ ID NO: 9 va SEQ ID NO: 10. Theo mdt phuong an, cdy, hat giéng, té bao
hoac bo phén cua cay chéng chju it nhat mot loai thudc diét c6 dugc chon tir nhém gém
cac chat tre ché axetyl CoA carboxylaza (ACCaza) trong nhom aryloxyphenoxy propionat
(FOP), auxin tong hop, chit Gc ché glutamin syntetaza va chit uc ché 5-
enolpyruvylshikimat-3-phosphat syntaza (EPSPS) hodc dang két hop bt ky ctia chiing.
Theo mot phuong an khac, cdy, hat giéng, té bao hoic bod phén cua cay chéng chiu véi
quizalofop, haloxyfop, dicamba, 2,4-D va glufosinat.

Sang ché dé xut phurong phap kidm soét ¢6 dai trong khu vuc trong trot bao gbm trong
ngd bao gdm su kién ngd MON87429 trong khu vuc trdng trot va ap dung cho khu vuc
tréng trot, hoac bét ky ph?m nao trong s6 d6, mot lugng hiru hiéu cua it nhit mot loai thube
diét c6 duge chon tir nhém gém céc chét wc ché axetyl CoA carboxylaza (ACCaza) trong
nhom aryloxyphenoxy propionat (FOP), auxin téng hop, chit rc ché glutamin syntetaza va
chét trc ché 5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS) hodc dang két hop bat ky
cua chung, dé kiém soat co dai trong khu vuc ma khong lam ton thuong ngd. Theo mot
phuong an, phuong phap nay bao gbm viéc ap dung it nhét hai loai thudc diét co trd 1én
duoc chon tir nhom gdm chit e ché axetyl CoA carboxylaza (ACCaza) trong nhom
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aryloxyphenoxy propionat (FOP), auxin tbng hop, chét trc ché glutamin syntetaza, va chat
trc ché 5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS) trong mua trdng trot. Theo mot
phuong an khac, phuong phap nay bao gbm viéc dp dung mdt loai thubc diét cé duge chon
tir nhém gdm quizalofop, haloxyfop, dicamba, 2.4-D, glufosinat va glyphosat hodc dang
két hop bat ky ctia ching. Theo mdt phwong an, luong hitu hiéu cla dicamba 1a khoang 0,1
pao (0,05kg) dwong luong axit/miu Anh dén khoang 16 pao (8kg) dwong lwong axit/mau
Anh trong mdt miia trong trot. Theo mot phuong an, lvgng hitu hiéu cia dicamba la khoang
0,5 pao (0,25kg) duong luong axit/mAu Anh dén khoang 2 pao (1kg) duong lrgng axit/miu
Anh trong mua trong trot. Theo mdt phuong an, lugng hiru hiéu ctia glufosinat 1a khoang
0,1 pao (0,05kg) duong lugng axit/miu Anh dén khoang 16 pao (8kg) duong luong axit
/mAu Anh trong mua trong trot. Theo mot phwong an, lvong hiru hiéu cua glufosinat 1a
khoang 0,4 pao (0,2kg) duong luong axit/mau Anh dén khoang 1,59 pao (0,795kg) duong
lugng axit /mau Anh trong mua tréng trot. Theo mot phuong an, luong hitu hi¢u cua 2,4-
D la khoang 0,1 pao (0,05kg) duwong luong axit/mau Anh dén khoang 10 pao (5kg) duong
luong axit/mau Anh trong mua trong trot. Theo mot phuong an, luong hitu hiéu cua 2,4-D
1a khoang 0,75 pao (0,375kg) duong luong axit/miu Anh dén khoang 1,0 pao (0,5kg)
duong luong axit/mau Anh trong mua trdng trot. Theo mdt phuong an, lwong hiru hiéu cia
FOP 1a khoang 0,01 pao (0,005kg) thanh phan c6 hoat tinh/mau Anh dén khoang 1,0 pao
(0,5kg) thanh phéan c6 hoat tinh/mau Anh trong mua trong trot. Theo mot phuong an, luong
hitu hiéu cia thube diét cd FOP 1a khoang 0,034 pao (0,017kg) thanh phan ¢6 hoat tinh/méu
Anh dén khoang 0,083 pao (0,0415kg) thanh phén c6 hoat tinh/mau Anh cta quizalofop
trong mua trong trot. Theo mot phwong 4n, lwong hitu hiéu cua thubc diét co FOP la khodng
0,018 pao (0,009kg) thanh phan c6 hoat tinh/mau Anh dén khoang 0,07 pao (0,035kg)
thanh phan c6 hoat tinh/mau Anh cta haloxyfop trong mua trdng trot.

Sang ché dé xuit phuong phap kiém soat ngd moc dai bao gbm su kién ngd MON87429
trong mot khu vuc bao gém viéc ap dung mot luong hitu hiéu diét ¢6 cua it nhat mét loai
thudc diét cod xyclohexandion (DIM), trong d6 viéc ap dung thudc diét co ngédn chén sy
tang trudng cia ngd bao gbm su kién ngd MON87429. Theo mét phuong an, thudc diét co
xyclohexandion (DIM) dugc chon tir nhom gbm clethodim, sethoxydim va tralkoxydim.
Sang ché dé xudt phuong phap sin xudt cdy ma chéng chiu véi it nhét mét thude diét co
duoc chon tir nhém gdm chét tic ché axetyl CoA carboxylaza (ACCaza) trong nhom
aryloxyphenoxy propionat (FOP), auxin tdng hop, chit rc ché glutamin syntetaza, va chat
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{rc ché 5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS), hodc dang két hop bat ky cua
chiing, phuong phap nay bao gbm: nhan giéng cay bao gbm sy kién ngd MON87429 véi
chinh n6 hoic cy thtt hai dé tao ra hat giéng; va nhan dién hat giéng thé hé con ma bao
¢dm su kién ngd MON87429. Theo mdt phwong 4n, viée nhan dién hat giéng thé hé con
ma bao gdm su kién ngd MON87429 1a béng cach trong hat gidng thé hé con dé tao ra cay
thé hé con; xir Iy cdy thé hé con biang mot luong hitu hiéu cua it nhit mot thude diét co
duogc chon tir nhom gém quizalofop, haloxyfop, dicamba, 2,4-D, glufosinat, glyphosat,
hoic dang két hop bét ky ctia chung; va chon cay thé hé con ma chéng chiu véi it nhét mot
thubc diét c6 dwgce chon tir nhom gdm chét tic ché axetyl CoA carboxylaza (ACCaza) trong
nhom aryloxyphenoxy propionat (FOP), auxin tbng hop, chat trc ché glutamin syntetaza,
va chét trc ché 5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS). Theo mét phuong an,
viéc nhan dién hat giéng thé hé con bao gdm su kién ngd MON87429 1a bang cach phat
hién su ¢6 mat cua su kién ngd MON@7429 trong mau dugc tao ra tir hat giéng thé hé con.
Theo mdt phuong an, viéc nhan dién hat gidng thé hé con ma bao gdm su kién ngod
MONR87429 la br?lng cach phat hién sy c6 mat cua it nhit mot protein dugc ma hoa boi su
kién ngd MON87429 trong mau dugc tao ra tir hat gidng thé hé con.

Sang ché dé xuit phwong phép san xuét hat giéng lai bao gbdm: tréng ciy chira SEQ ID
NO: 10; 4p dung mot lugng hitu hiéu cia glyphosat tru6e hodc trong qua trinh phat trién
mo sinh san duc cua cdy, nho d6 kich thich tinh trang bét duc duc & cdy; thu phan cho ciy
nay bang phan hoa tir cdy thit hai; va thu hoach hat gidng lai tir cdy nay. Theo mot phuong
4n, glyphosat dugc ap dung trudc hodc trong qua trinh phat trién v6i lugng hiru hiéu khoang
0,25 pao (0,125kg) duong luong axit/mau Anh dén khoang 11 pao (5,5kg) duong luong
axit/miu Anh. Theo mot phuwong an, glyphosat dugc ap dung tru6e hodc trong qua trinh
phat trién v6i mot lwgng hitu hiéu tong cong 1a khoang 0,5 pao (0,25kg) duong luong
axit/miu Anh dén khoang 2.5 pao (1,25kg) duong lugng axit/mau Anh trong mot hodc
nhiéu 14n 4p dung. Theo mdt phuong 4n, lwgng hitu hiéu cua glyphosat dugc ap dung &
giai doan phat trién dugc chon tir nhém gdm giai doan V4, V5, V6, V7, V8, V9, V10, V11,
V12, V13 va V14 cua qua trinh phat trién ctia cdy ngod. Sang ché dé xuét hat giong lai chira
SEQ ID NO:10 va dugc tao ra bang cach sir dung phuong phép séan xudt hat giéng lai bao
gbm: tréng ciy chira SEQ ID NO:10; ap dung mét luong hitu hi¢u cta glyphosat truge

hodc trong qua trinh phat trién ctia mé sinh san duc cua cdy nho do kich thich tinh trang
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bét duc duc & cdy; thu phan cho ciy nay bang phén hoa tir cdy thtr hai; va thu hoach hat
gidng lai tir cdy nay.

Sang ché dé xuat phurong phap xéc dinh tinh hop tir cua cay d6i v6i su kién ngd MON87429
bao gébm: cho mau chira ADN dugc tao ra tir cly tiép xtic v6i tap hop doan mdi ¢ kha
nang tao ra san phém khuéch dai thir nhit c6 tinh chin doan vé su c6 mat cia sy kién ngd
MONS87429 va san phdm khuéch dai thir hai ¢6 tinh chén doén vé ADN hé gen ngd loai
hoang dai khong bao gbm su kién ngd MON87429; thyc hién phan Gmg khuéch dai axit
nucleic; phat hién san pham khuéch dai thir nhét va san pham khuéch dai tha hai, trong do
su cb mit clia c hai san phAm khuéch dai biéu 16 mAu c6 tinh di hop tir ddi v6i su kién
ngd MON87429 va su ¢6 mit cta chi san phdm khuéch dai thr nhét biéu 16 mu c6 tinh
ddng hop tir d6i v6i su kién ngd MON87429. Theo mdt phuong 4n, tap hop doan modi bao
gém SEQ ID NO: 11 va SEQ ID NO: 12.

Sang ché d& xuét phwong phép cai thién do chdng chju véi it nhét mot thude diét co dwoc
chon tr nhém gdm chét tc ché axetyl CoA carboxylaza (ACCaza) trong nhom
aryloxyphenoxy propionat (FOP), auxin tdng hop, chét trc ché glutamin syntetaza, va chét
trc ché 5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS), hodc dang két hop bat ky cua
chung, ¢ cay ngod bao gdm: (a) thu dugc chu tric ADN chira bon bang biéu hién, trong d6
bing biéu hién thir nhit bao gdm trong lién két c6 thé hoat dong () doan khéi dau ubiquitin,
doan dan dau, va intron tir Erianthus ravennae, (II) trinh ty ma hoa phosphinothricin N-
axetyltransferaza, va (III) 3' UTR fructoza-bisphosphat aldolaza tir Setaria italica; bang
biéu hién tht hai bao gdm trong lién két c6 thé hoat dong (I) doan khéi dau ubiquitin, doan
dan diu, va intron tir Coix lacryma-jobi, (I1) trinh tw ma héa peptit chuyén tiép luc lap 6
bach tang va xanh luc nhat tit Arabidopsis thaliana, (III) trinh ty ma hoa dicamba
monooxygenaza, va (IV) 3’ UTR protein gidng metallothionein tir Oryza sativa; bang biéu
hién thtt ba bao gdm trong lién két ¢6 thé hoat dong (I) doan khéi dau ubiquitin, doan dan
dau, va intron tir Arundo donax, (I) trinh ty ma hoa peptit chuyén tiép luc lap malat
dehydrogenaza tir Arabidopsis thaliana, (II) trinh ty ma héa protein FT_T, va (IV) 3> UTR
protein md phén sinh khong dinh tir Oryza sativa; va bang bidu hién thir tw bao gdm trong
lién két c6 thé hoat dong (I) doan khéi ddu CaMV 35S va doan dan dau, (IT) doan dén dau
protein lién két chét diép luc a/b tir Triticum aestivum, (1) intron actin 1 tir Oryza sativa,
(IV) trinh tw ma hoa peptit chuyén tiép luc lap ShkG tir Arabidopsis thaliana, (V) trinh tu
ma hoa 5-enolpyruvylshikimat-3-phosphat syntaza chéng chiu glyphosat tir Agrobacterium
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sp ching CP4, (VI) dich ARN can tré nhé ddc hiéu v6i mo duc tr Zea mays, va (VII)
3’UTR protein lién két ARN giau glyxin tir Oryza sativa; (b) chén ciu traic ADN vao hé
gen cua té bao ngd; (c) tai tao té bao ngod thanh cdy ngd; va (d) chon cdy ngd chira cAu tric
ADN. Theo m6t phwong an, viéc chon 1a bang cach xit 1y cAy ngd bang lugng hitu hiéu
cua it nhat mot loai thudc diét cé duge chon tir nhém gém quizalofop, haloxyfop, dicamba,
2,4-D, glufosinat ho#c glyphosat. Theo mot phuong an, sang ché dé xuét ciy ngo, hat gidng
ngd, hoic té bao ngd chéng chiu véi it nhat mot thude diét cé duge chon tir nhém gbm chit
trc ché axetyl CoA carboxylaza (ACCaza) trong nhom aryloxyphenoxy propionat (FOP),
auxin tong hop, chat trc ché glutamin syntetaza, va chét &rc ché 5-enolpyruvylshikimat-3-
phosphat syntaza (EPSPS), hodc dang két hop bat ky ctia chiing, va c6 thé thu duoc bang
phuong phép, trong d6 cay ngo, hat gidng ngo, hodc té bao ngd chira cdu tric ADN. Theo
mot phuong an khéc, cay ngo, hat ngd hoéc té bao ngd duoc san xuét theo phwong phap

nay chira SEQ ID NO: 10.

M3 ta vin tit cdc hinh vé

Hinh 1 thé hién trinh tu cta su kién ngd MON87429. Cac dudng ngang tuong tng v6i cac
vi tri caa SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5,
SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8 va SEQ ID NO: 9 so v6i SEQ ID NO: 10;
cac mili tén nam ngang c6 nhan SQ51062 (SEQ ID NO: 11) va SQ51053 (SEQ ID NO:
12) thé hién vi tri gén dung cua cép gém cac doan mdi ¢6 thé duoc sir dung dé phat hién
su kién ngd MON87429; va dudong ngang c6 nhin PB50370 (SEQ ID NO: 13) thé hién vi
tri ghn ding ctia doan do ADN c6 thé dugc st dung d€ phat hién su kién ngd MON87429.
Hinh 2 thé hién bén bang biéu hién cta su kién ngd MON87429 lién quan dén SEQ ID
NO: 9 v6i cac yéu t6 di truyén twong ting dugc dén nhan nhu mo ta trong Bang 1.

Hinh 3 thé hién viéc tao, thir nghiém, md ta dic tinh va chon sy kién MON87429 nhu dugc

md ta trong ban mo ta nay. T4t ca cac khoang thoi gian la gin ding.

M0 ta viin tit cac trinh tw

SEQ ID NO: 1 1a trinh tu ADN gdm ba mwoi nucleotit tiéu biéu cho diém ndi 5* cia ADN
hé gen ngd va doan cheén gen chuyén. SEQ ID NO: 1 twong ang v6i céc vi tri nucleotit
1015 dén 1044 cia SEQ ID NO: 10.
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SEQ ID NO:2 14 trinh tw ADN gdm ba muoi nucleotit tiéu biéu cho diém néi 3> cia ADN
hé gen ngd va doan chén gen chuyén. SEQ ID NO:2 twong ng véi cac vi tri nucleotit
15023 dén 15052 cia SEQ ID NO:10.

SEQ ID NO:3 14 trinh tw ADN gdm sau muoi nucleotit tiéu biéu cho diém néi 5° cia ADN
hé gen ngd va doan chén gen chuyén. SEQ ID NO:3 twong g v6i cac vi trf nucleotit 1000
dén 1059 cta SEQ ID NO:10.

SEQ ID NO:4 1a trinh tw ADN gdm sdu muoi nucleotit tiéu biéu cho diém ndi 3’ cia ADN
hé gen ngd va doan chén gen chuyén. SEQ ID NO:4 tuong ting v6i cac vi tri nucleotit
15008 dén 15067 cia SEQ ID NO:10.

SEQ ID NO:5 1a trinh tu ADN gdm mot tram nucleotit tiéu biéu cho diém nbi 5’ cia ADN
hé gen ngod va doan chen gen chuyén. SEQ ID NO:5 tuwong (mg véi céc vi tri nucleotit 980
dén 1079 caa SEQ ID NO:10.

SEQ ID NO:6 12 trinh tw ADN gdm mot trim nucleotit tiéu biéu cho diém ni 3’ cia ADN
hé gen ngd va doan chén gen chuyén. SEQ ID NO:6 twong mg véi cac vi tri nucleotit
14988 dén 15087 ciia SEQ ID NO:10.

SEQ ID NO: 7 1a trinh tw ADN gdm 1350 nucleotit tiéu biéu cho 1029 nucleotit cia ADN
hé gen ngd kep 5' va 321 nucleotit & diu mut 5' cua doan cheén gen chuyén.

SEQ ID NO:8 1 trinh tw ADN gdm 1069 nucleotit tiéu biéu cho 38 nucleotit cia du mut
3' cia doan chén gen chuyén va 1031 nucleotit cia ADN hé gen ngd kep 3.

SEQ ID NO: 9 1a trinh tu ADN gdm 14008 nucleotit trong mg v6i doan chén gen chuyén
cua su kién ngdo MONg7429.

SEQ ID NO: 10 1a trinh tw ADN gdbm 16068 nucleotit twong tng v6i sy kién ngd
MONZ87429; trinh tu chra trinh tw ADN hé gen kep 5' tlr vi tri 1 dén 1029, doan chén ADN
chuyén gen tir vi tri 1030 dén 15037 va trinh tw ADN hé gen kep 3' tir vi trf 15038 dén
16068.

SEQ ID NO: 11 12 trinh tw ADN gbdm 29 nucleotit trong ting véi doan mdi duge goi 1a
SQ51062 va duge sir dung dé nhan dién ADN su kién ngd MON87429 trong mau; phan
nay tuong ung voi cac vi tri 15038 dén 15066 ctia SEQ ID NO: 10.

SEQ ID NO:12 1a trinh ty ADN gbém 17 nucleotit trong tng v6i doan mdi duge goi 1a
SQ51053 va duoc sir dung dé nhan dién ADN sur kién ngd MON87429 trong mau; phan
nay tuong ung voi cac vi tri 14987 dén 15003 ciia SEQ ID NO:10.

10
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SEQ ID NO:13 la trinh tu ADN gém 16 nucleotit twong tng véi doan do duoc goi la
PB50370 va dugc sit dung dé nhan dién ADN sy kién ngd MON87429 trong mau; phan
nay tuong tng véi cac vi tri 15009 dén 15024 ctia SEQ ID NO:10.

MO ta chi tiét sang ché

Céc dinh nghia va phuong phép sau day dugc duara dé x4c dinh rd hon sang ché va huéng
dan chuyén gia c6 trinh do trung binh trong linh vure k§ thuat nay trong viéc thuc hanh sang
ché. Trir khi c6 ghi chu khac, c4c thuat ngit s& duge hiéu theo cach st dung thong thuong
boi chuyén gia c6 trinh d§ trung binh trong linh vue k¥ thuat lién quan.

Céc k¥ thuat bién nap thyce vat duge s dung dé chen ADN ngoai lai (con dugc goila ADN
chuyén gen) mot cach ngAu nhién vao nhidm séc thé cta hé gen ctia té bao dé tao ra té bao
duoc xir Iy cong nghé gen, con dugc goi la té bao “chuyén gen” hoic té bao “tai t6 hop”.
Bing cach st dung k§ thuat nay, nhiéu té bao riéng biét duoc bién nap, mdi té bao dem lai
su kién chuyén gen don nhét do sy chén ngéu nhién ADN ngoai lai vao hé gen. Sau do,
cdy chuyén gen dugc tai tao tir mdi té bao chuyén gen riéng biét. Didu nay dan dén moi té
bao cta cay chuyén gen chtra sy kién chuyén gen duoc chén vao mét cach don nhét nhu 12
mdt phan 6n dinh trong hé gen cta n6. Sau do, cy chuyén gen nay c6 thé duoc sir dung dé
san xudt cdy thé hé con, mdi cdy chira sy kién chuyén gen don nhit. Sy kién ngod
MON87429 duoc tao ra bang cach: (i) bién nap hang ngan té bao ngd bang chu trac ADN
ma bao gdm bén bang biéu hién (mdi bang biéu hién da duoc chon sau khi thir nghiém
riéng biét, sau d6 thir nghiém két hop véi ba bang biéu hién khac), (ii ) téi tao quan thé cay
chuyén gen, mdi loai c6 su kién chuyén gen don nhét va (iii) viéc chon su kién nhiéu nam
hghiém ngat lién quan dén viéc kiém tra va phan tich cac dic tinh phén tir, hiu qua chéng
chiu thudc diét cd va cac dic tinh ndng hoc trong nhidu nén tang di truyén déi véi hang
ngan su kién thong qua hang chuc ngan cdy. Vi vay, su kién ngd MON87429 duoc tao ra
va chon trong vai tro 1a sy kién uu viét don nhét hitu ich cho cac muc dich thwong mai
ndng hoc quy mo rong.

Nhu duogc st dung trong ban mo ta nay, “su kién chuyén gen” hodc “su kién” 1a phén tir
ADN duogc tao ra bang hanh dong chén phan tt ADN chuyén gen vio ADN h¢ gen cla té
bao cdy bang cach st dung phuong phap bién nap thuc vat da biét trong linh vurc k¥ thuat
nay. Viéc chén nay tao ra trinh tv ADN hé¢ gen chuyén gen méi ma gdbm ADN ngoai lai

dugce chén vao (dugce goi 1a “doan chén chuyén gen”) va ADN hé gen lién k&, hoac “kep”,
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doan chén chuyén gen & hai bén ctia vi tri chén (dwge goi 1a “ADN kep™). trinh tw ADN
cua su kién l1a don nhét va dic hiéu véi su kién va c6 thé dé dang nhan dién khi so sanh voi
céc trinh tw ADN khdc, nhu trinh tu ctia cac su kién khac hodc ADN hé gen ng6 chua dugc
bién nap. Su kién ngd MON87429 ¢6 trinh tw ADN méi va don nhét dugc dé xuét & dang
SEQ ID NO: 10, trinh ty nay chira trinh tw doan chén chuyén gen dugc dé xuit & dang SEQ
ID NO: 9 va trinh ty ADN kep 5' va 3' 1an luot duge dé xuat & SEQ ID NO: 7 va SEQ ID
NO: 8. Do d6, su kién ngd MON87429 12 phan tir ADN 12 mot phan khong thé thiéu trong
nhidm sic thé cia céc t& bao va ciy ngd chuyén gen chira su kién nay va nhu vay 1a tinh
va ¢6 thé dugc truyén cho céac té bao va cay thé hé con.

Sang ché con d& xuét thé hé con cta té bao va cy duoc bién nap ban dau bao gdm su kién
ngd MONS87429. C4c thé hé con nhur vay c6 thé dugc tao ra bang cach nudi cdy md té bao,
bing céach ty thy phan cdy ngd bao gdm sy kién ngd MON87429 hodc bang cach lai giita
mot cdy ngd bao gém s kién ngd MON87429 va mdt cdy khac c6 hodc khong c6 su kién
nay. Cay khac nhu vay co thé 1a cay chuyén gen chita cing mot su kién hodc (cac) su kién
khac nhau hodc mot cay khong chuyén gen, nhu mdt cdy tir mot gidng khac. Su kién ngd
MONS87429 duge truyén tir cha me ban diu qua timg thé hé cho thé hé con.

Nhu duogc st dung trong ban md ta nay, thuat ngit “ngd” c6 nghia la Zea mays (con dugc
goi 12 bap) va bao gbm tat ca cac gidng cay trong co thé dugc nhan gidng véi Zea mays.
Sang ché d& xuét sy kién ngd MON87429, ma dem lai cho té bao, cay va hat gibng ngoé ma
bao gbdm su kién nay chdng chiu véi chét rc ché axetyl CoA carboxylaza (ACCaza) trong
nhom aryloxyphenoxy propionat (FOP) nhu quizalofop va haloxyfop; auxin tbng hop nhu
dicamba va 2,4-D; chét tc ché glutamin syntetaza nhu glufosinat; va chét &c ché 5-
enolpyruvylshikimat-3-phosphat syntaza (EPSPS) glyphosat. Su kién ngd MON87429
chtra bén bang biéu hién. Nhu dwgc st dung trong ban mo ta nay, “bang biéu hién” hoic
“bang” 14 phan tir ADN téi td hop bao gdm dang két hop clia céc yéu t6 phan biét ma sé
duoc biéu hién boi té bao duoc bién nap. Bang 1 dua ra danh sach cac phf?m tr c6 trong

SEQ ID NO: 10 va nhu dugc minh hoa trén Hinh 2.
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Bang 1: M6 ta vé sw kién ngé MON87429

Yéu t6 Vi tri trong | M6 ta
SEQ ID NO:
10

ADN kep 5' 1-1029 Trinh tw ADN kep ¢ dau mut 5' cua doan chén
chuyén gen

Vung bién trai | 1030-1288 Vung ADN tir Agrobacterium tumefaciens chia
trinh tu bién trai

Trinh tu xen | 1289-1359 Trinh tu duoc sir dung trong viéc tao dong vo tinh

gifra ADN

P-Ea.ubq 1360-3541 Doan khéi dau, 5 'UTR va céc trinh ty intron cla
gen ubiquitin tr Erianthus ravennae

Trinh tu xen | 3542-3546 Trinh tu duoc sir dung trong viéc tao dong vo tinh

gifra ADN

CS-Sv.pat 3547-4098 Trinh tu ma hoa cho protein phosphinothricin N-
axetyltransferaza (PAT)

T-Si.fba 4099-4475 Trinh tu 3' UTR cta gen fructoza-bisphosphat
aldolaza ti Setaria italica

Trinh tu xen | 4476-4537 Trinh tur duoc sir dung trong viéc tao dong vo tinh

gitra ADN

P-Clj.ubg 4538-6463 Doan khéi dau, 5' UTR, va céc trinh tu intron ctia
gen ubiquitin tir Coix lacryma-jobi

Trinh tu xen | 6464-6473 Trinh tu dugc s dung trong viéc tao dong vo tinh

gifra ADN

TS-At.apg6 6474-6677 Trinh tu hudéng dich codon dugc t61 uu hoa cua
gen bach tang va xanh luc nhat 6 tu
Arabidopsis thaliana

CS-Sm.dmo 6678-7700 Trinh ty ma hoa cho protein dicamba
monooxygenaza (DMO)

Trinh tu xen | 7701-7708 Trinh tu duoc sir dung trong viéc tao dong vo tinh

gilra

ADN

13
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T-Os.mt 7709-8008 Trinh ty 3' UTR cua protein gidng metallothionein
tr Oryza sativa

Trinh tu xen | 8009-8016 Trinh tu duoc sir dung trong viéc tao dong vo tinh

gilta ADN

P-Ad.ubq 8017-9973 Poan khoi dau, 5' UTR, va céc trinh tu intron cla
gen ubiquitin tt Arundo donax

Trinh tu xen | 9974-9986 Trinh tu duoc sir dung trong viéc tao dong vo tinh

gitra ADN

TS-At.mdh 9987-10229 Trinh tu cla peptit chuyén tiép cia gen malat
dehydrogenaza t Arabidopsis thaliana

CS-Sh.ft ¢ 10230-11117 | Trinh ty ma héa cho protein FT_T

Trinh tu xen | 11118-11132 | Trinh tu dugc st dung trong viéc tao dong vo tinh

gifra ADN

T-Os.nam 11133-11649 | Trinh tuy 3' UTR cuta protein md phan sinh khong

dinh ttr Oryza sativa

Trinh tu xen

gitta

11650-11655

Trinh tu duoc sir dung trong viéc tao dong vo tinh

ADN

P-CaMV.35S8

11656-11979

Doan khéi dau va doan dan dau tir ARN 35S cia

virus kham stp lo

Trinh tu xen

gifra

11980-12001

Trinh tu duoc st dung trong viéc tao dong vo tinh
ADN

L-Ta.cab

12002-12062

Trinh tu doan din dau UTR 5' tir protein lién két

chat diép luc a/b cia Triticum aestivum

Trinh tu Xen

gitta

12063-12078

Trinh tu duoc sir dung trong viéc tao dong vo tinh

ADN

1-Os.ract!

12079-12558

Trinh tu intron va UTR cua protein Actin 1 tu

Oryza sativa

Trinh tu Xxen

gilra

12559-12567

Trinh tu duoc sir dung trong viéc tao dong vo tinh

ADN

TS-4t.CTP2

12568-12795

Trinh tw peptit chuyén tiép cua gen ShkG tu
Arabidopsis thaliana
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CS-cp4epsps 12796-14163 | Trinh t¢ md hoa cho protein  5-
enolpyruvylshikimat-3-phosphat syntaza (CP4-
EPSPS)

Trinh ty xen | 14164-14169 | Trinh ty dugc sir dung trong viéc tao dong vo tinh
gifra ADN

mts-ARN can | 14170-14370 | Trinh tu cta dich ARN can tr¢ nhé ddc hiéu voi

tré nho mo duc

Trinh tw xen | 14371-14378 | Trinh ty dugc sur dung trong viéc tao dong vo tinh
gifta ADN
T-Os.grp3 14379-14989 | Trinh tur 3' UTR cua gen protein li€n két véi ARN

giau glyxin (Grp3) t Oryza sativa

Trinh tw xen | 14990-15030 | Trinh ty dugc sir dung trong viéc tao dong vo tinh
gifra ADN

Vung bién phai | 15031-15037 | Vung ADN tir Agrobacterium tumefaciens chira
trinh tu bién phai
ADN kep 3' 15038-16068 | ADN kep

Nhu dugce sir dung trong ban mo ta nay, thuat nglr “tai td hop”, dugc ding dé chi ADN,
protein hodc sinh vat phi ty nhién thuong khong dugc tim thdy trong tw nhién va dugc tao
ra boi sy can thiép cua con nguoi. Nhu dugc sir dung trong ban mo ta nay, “phan tr ADN
t4i t hop” 1a phan tit ADN bao gbm dang két hop ciia cac phan tr ADN ma khong co trong
tu nhién cung nhau va la két qua cua su can thiép cua con ngudi, vi du, phan tit ADN bao
gbm it nhat hai phan tr ADN khéc ngudn gbc véi nhau, nhu phan tr ADN bao gdm gen
chuyén va ADN hé gen thuc vat lién k& v6i gen chuyén. Mét vi du vé phan tir ADN tai t6
hop 12 phan tir ADN bao gdm it nhit mét trinh tw dwoc chon tir SEQ ID NO: 1-10. Nhu
duoc su dung trong ban mo ta nay, “cdy tai t6 hop” 1a cay thuong khong tdn tai trong tur
nhién, 1a két qua ciia su can thiép clia con nguoi va chira phin tr ADN chuyén gen. Do su
thay dbi hé gen nhu vay, cy tai tb hop 12 mot cdi gi d6 méi va khac biét rd rét voi loai cay
hoang dai lién quan. Mot vi du v& cay tai to hop 1a ciy ngd bao gdm su kién ngd
MONZ87429.

Nhu dugce st dung trong ban mo ta nay, thuit ngir “chuyén gen” dugc ding dé chi phan tir

ADN duoc két hop mot cach nhin tao vao hé gen cua sinh vat do sy can thi€p cua con
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ngudi, nhu biang phurong phép bién nap thuc vat. Gen chuyén c6 thé 1a khac ngudn g véi
sinh vat. Thuat ngir “doan chen gen chuyén” nhu duge st dung trong ban mo ta nay duoc
ding dé chi ADN ngoai lai dugc chén bang cac k¥ thuat bién nap thuc vat vao hé gen cta
ngd dé tao ra su kién ngd MON87429. Trinh tu ctia doan chén chuyén gen cuia su kién ngd
MON87429 dugc dé xuét & dang SEQ ID NO: 9. Thuat ngix “chuyén gen” dugc ding dé
chi viéc bao gbm gen chuyén, vi du, “ciy chuyén gen” duoc ding dé chi cay chia gen
chuyén.
Nhu duoc st dung trong ban mo ta nay, thuat ngir “khac ngudn gbc” duge ding dé chi
phén tir thr nhét thuong khong gin lién v6i phén tir thi hai hodc mot sinh vét trong tu
nhién. Vi du, mot phan td ADN cé thé 1a tir mot loai thir nhét va dugc dua vao hé gen cla
loai thir hai. Do d6, phan tr ADN thuong khéc ngudn gdc véi hé gen va sinh vat ndy.
Nhu dugce st dung trong ban mo ta nay, thuat ngir “th& kham” dugc ding dé chi phan tir
ADN duoc tao ra bing cach dung hop phén tir ADN thtr nhét vé6i phan t ADN thir hai,
trong d6 ciu tric ADN thir nhét va thir hai thudng khong dugc tim thdy trong c4u hinh d6
dung hop véi cAu hinh kia. Do d6, phan tir ADN thé kham 1a phan tir ADN méi thuong
khong duoc tim thiy trong tu nhién. Mot vi du vé phan tir ADN thé kham 1a phén tir ADN
bao gdm it nhit mot trinh tw dwoc chon tir SEQ ID NO:1-10.
Nhu duge st dung trong ban md ta nay, thuét ngit “dugc phan lap” dugc dung dé chi qua
trinh tdch mot phan tr khdi cac phan t& khac ma thuong gin lién véi n6 & trang théi tu
nhién hodc nguyén thé. Do d6, thuat ngit “dugc phan 1ap” co thé duoc dung dé chi phan tir
ADN ma da dugc tach khai (cac) phan t¢t ADN khac ma nd gén lién v6i & trang théi tu
nhién hodc nguyén thé. Mot phan tir ADN nhu vay c6 thé c6 mat & trang thai dugce téi t6
hop, nhu phan tod ADN téi t hop. Do d6, mot phan tr ADN duoc loai bo khéi trang thai
tw nhién cua né va duoc dung hop véi mot phan tr ADN khac ma né thuong khong gin
lién v6i sé& 1a phan tt ADN dugc phan 1ap. Mot phén tir ADN duoc phan 1ap nhu vay c6
thé 1a két qua cta viéc st dung cac k¥ thuét cong nghé sinh hoc, nhu tao ADN tai td hop
hoac tich hop phan tt ADN ngoai lai vao nhiém séc thé cua té bao, thuc vat hodc hat giéng.
Sang ché dé xuat cdc phan tr ADN va trinh ty ADN tuong (mg ctia chiing. Nhu dugc si
dung trong ban md ta nay, cac thut nglr “ADN” va “phan tit ADN” dugc dung dé chi phan
tir axit deoxyribonucleic (ADN). Phéan tr ADN cé thé c6 ngudn gbc hé gen hodc tong hop
va theo quy wdc tir ddu mut 5' (phia diu ngudn) dén dau mut 3' (phia cubi ngudn). Nhur
duogc st dung trong ban mo ta nay, thuat ngir “trinh tw ADN” duoc dung dé chi trinh tur
16
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nucleotit cia phan tir ADN. Danh phép duoc sir dung la danh phap theo yéu cdu ctia Chuan
luat 37 cua B Quy dinh Lién bang Hoa Ky tai muc 1.822 va duoc néu trong cac bang
trong Tiéu chuin WIPO ST.25 (1998), Phu luc 2, Bang 1 va 3. Theo quy udc, cic trinh tu
ADN theo sang ché va cac manh cuia ching duge boc 10 lién quan dén chi mot dai cta hai
dai trinh tw ADN bb trg. Theo ngu y va chu dinh, c4c trinh ty bd tro cua cac trinh tu dugc
dé xuét & day (cac trinh tu cua dai bb tro), con duge goi trong linh vye k§ thuat nay 1a cac
trinh tu bd tro nguoc, la nam trong pham vi clia sang ché va duoc du dinh rd rang trong
pham vi cua dbi tugng dugce yéu cAu bao ho. Do d6, nhu duge sir dung trong ban mo ta
nay, c4c phan dé cap dén SEQ ID NO: 1-10 va cac manh cta ching bao gbm va duge ding
dé chi trinh tu cua dai bd trg va cdc manh cia chung.

Nhu duge st dung trong ban md ta nay, thut nglt “manh” duoc dung dé chi mot miéng
nhé hon trong s6 toan bd. Vi du, cac manh SEQ ID NO: 10 sé& bao gém cac trinh tu 1a it
nhit khoang 10 nucleotit lién tiép, it nhét khoang 11 nucleotit lién tiép, it nhat khoang 12
nucleotit lién tiép, it nhat khoang 13 nucleotit lién tiép, it nhat khoang 14 nucleotit lién
tiép, it nhat khoang 15 nucleotit lién tiép, it nhit khoang 16 nucleotit lién tiép, it nhét
khoang 17 nucleotit lién tiép, it nhét khoang 18 nucleotit lién tiép, it nhat khoang 19
nucleotit lién tiép, it nhat khoang 20 nucleotit lién tiép, it nhit khoang 25 nucleotit lién
tiép, tai it nhat khoang 30 nucleotit lién tiép, it nhét khoang 35 nucleotit lién tiép, it nhét
khoang 40 nucleotit lién tiép, it nhat khoang 45 nucleotit lién tiép, it nhat khoang 50
nucleotit lién tiép, it nhat khoang 60 nucleotit lién tiép, it nhat khoang 70 nucleotit lién
tiép, it nhét khoang 80 nucleotit lién tiép, it nhat khoang 90 nucleotit lién tiép, hogc it nhat
khoang 100 nucleotit lién tiép cia trinh tu SEQ ID NO: 10 hoan chinh.

Trinh tw ADN cua doan chen chuyén gen cua sy kién ngd MON&7429 duogc dé xuit & dang
SEQ ID NO: 9. Trinh tu ADN cuta doan chén chuyén gen va ADN hé gen cua ngd kep mdi
bén cua doan chen chuyén gen dugc dé xuit & dang SEQ ID NO: 10. Céc trinh tu ADN
ctia moOt phan ciia ADN kep va dAu mut 5' cua doan chén chuyén gen duoc dé xuét & dang
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5 va SEQ ID NO: 7. Trinh tuy ADN cua mot
phan ciia ADN kep va dAu mut 3' ciia doan cheén chuyén gen duge dé xuit & dang SEQ ID
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6 va SEQ ID NO: 8.

Trinh tw ADN cuia vung trai dai qua phin két ndi bang lién két phosphodieste cia mot dau
mut cta doan chén chuyén gen véi ADN hé gen ngd kep dugc goi trong ban md ta nay la
“diém néi”. Diém ndi 12 diém két ndi cia ADN chuyén gen va ADN kep & dang mot phén

17



48269 18/84

ttr lién tiép. Mot diém nbi dugc tim thiy & ddu mut 5' cia doan chén chuyén gen va diém
nbi kia duoc tim thdy & diu mit 3' cia doan chén chuyén gen, 1an luot dugc goi trong ban
mo ta nay 1a diém ndi 5° va 3'. “Trinh ty nbi” dugc ding dé chi trinh tw ADN c6 do dai bat
ky trai dai qua diém nbi 5° hodc 3' cua su kién. Trinh tu ndi cia sy kién ngd MON87429
thi s4ng t6 d6i v6i chuyén gia trong linh vuc k§ thudt c6 sir dung SEQ ID NO: 10. Cac vi
du v& trinh tu néi cia su kién ngd MON87429 dwoc dé xuit & dang SEQ ID NO: 1-8. Hinh
1 minh hoa dang sép xép vét Iy cia SEQ ID NO: 1-10 dugc sap xép tir 5' dén 3'. C4c trinh
tw nbi cta su kién ngd MON87429 co thé c6 mat & dang mot ph?m cua hé gen cuia cdy, hat
hoic té bao bao gdm su kién ngd MON87429. Viéc nhan dién mét hodc nhiéu SEQ ID NO
bét ky trong s6 SEQ ID NO:1-8 hogc 10 trong mau tir cdy, b phan cta cdy, hat gidng hoic
té bao biéu 16 ring ADN la thu duoc tir ngd bao gbm su kién ngd MONS7429 va c6 tinh
chin doan vé& sy c6 mit cia su kién ngd MON&7429.

Céy, hat gi6ng, té bao, bd phan clia cdy va cdc san pham hang hoa theo sang ché co thé
duge st dung dé phat hién ADN hoic cc phan ti protein c6 tinh chi bao vé sy ¢6 mit cua
su kién ngd MON87429. Séng ché dé xuét cac phan tir ADN lam vi du ma c6 thé dugc sir
dung lam doan mdi hoic doan do dé phat hién su c6 mat cua sy kién ngd MON&7429 trong
mau. Cac doan mdi hodc doan do nhu vay 1a dic hiéu véi trinh tu axit nucleic dich va nhur
vAy rét hitu ich cho viéc nhan dién sy kién ngd MON87429 bang cac phwong phap dugc
md ta & day. Viéc phat hién sy ¢6 mat cua sy kién ngd MON87429 ¢6 thé dugc thuc hién
bang cach st dung cac phwong phap da biét trong linh vuc k¥ thuat nay, nhu khuéch dai
nhiét axit nucleic hodc k¥ thuét lai tao axit nucleic (nhu phuong phap thAm tach phuong
béc va phan tich phuong nam).

“Doan mdi” 1a phan tir ADN dugc thiét ké dé st dung trong phuong phap bét cap moi hodc
lai tao ¢6 lién quan dén phan tmg khuéch dai. Phan tmg khuéch dai 12 phan tGng in vitro
khuéch dai ADN khudn mau dé tao ra san phém khuéch dai. Nhu duoc st dung trong ban
md ta nay, “san phdm khuéch dai” 1a phan t¢ ADN da dugc téng hop bang cach st dung
cac k¥ thuat khuéch dai. San phém khuéch dai theo sang ché c6 trinh tw ADN bao gém mot
hodc nhiéu SEQ ID NO trong s6 SEQ ID NO: 1-10 hodc cac manh cua ching. Cap gbdm
cac doan mdi ¢c6 thé duge st dung v6i ADN khu6n mau, nhu mau cia ADN hé gen ngo,
trong phan Gng khuéch dai, nhu phan tng chudi polymeraza (PCR), dé tao ra san phim
khuéch dai, trong d6 san pham khuéch dai nay dugc tao ra s& c¢6 trinh tw ADN tuong ting
V61 trinh tu cia ADN khuon mAu nam gitra hai vi tri noi ma cac doan mdi duoc lai tao véi
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khuon mau. Poan mdi thuong duoc thiét ké dé 1ai tao v4i dai ADN dich bd tro dé tao thanh
san phém lai gitta doan mdi va dai ADN dich. Su ¢6 mit cia doan mdi la diém nhén biét
bdi polymeraza dé bit dAu m& rong doan mdi bang cach st dung 1am khuén mau dai ADN
dich. Céc cap doan mdi duge ding dé chi vide sir dung hai doan mdi lién két cac dai déi
bén cua doan nucleotit c6 dai kép véi muc dich khuéch dai doan nucleotit giita chung. Céc
vi du vé trinh ty doan mdi duoc dé xuét & dang SEQ ID NO: 11 (SQ51062) va SEQ ID
NO: 12 (8Q51053). Cap doan mdi duge d& xuit & dang SEQ ID NO:11 va SEQ ID NO:12
13 hitu ich trong vai tro 1a phan tit ADN thu nhét va phan tir ADN thit hai, trong d6 phan
ttt ADN thir nhit 1a manh cta trinh tu ADN doan chén chuyén gen ciia SEQ ID NO:10 va
phan tir ADN thir hai 18 manh cua trinh tw ADN kep cua SEQ ID NO:10, va mdi trinh tu
c6 chidu dai du dé hoat dong trong vai tro 1a doan mdi ADN khi duoc st dung cing nhau
trong phan Ung khuéch dai v6i ADN bao gdm su kién ngd MON87429 dé tao ra san phim
khuéch dai c6 tinh chin doan vé su kién ngd MON87429 trong mau. Céc cip doan mdi
theo sang ché nay theo cac phwong an nhit dinh ciing ¢6 thé dugc xéac dinh 1a bao gdm
phan tr ADN thit nhat va thir hai, trong d6 phan tir ADN thir nht 1a manh ciia phan h¢ gen
ngod cua SEQ ID NO:10 va phéan tr ADN thir hai 1a manh cua phan gen chuyén ctia SEQ
ID NO:10, vi mdi trinh tw ¢6 chidu dai du dé hoat dong trong vai tro 1a doan mdi ADN khi
dugc st dung cung nhau trong phan Ung khuéch dai v6i ADN bao gébm su kién ngd
MONB87429 dé tao ra san pham khuéch dai c6 tinh chan doan vé su kién ngd MON87429
trong mau.

“Poan do” la phan tr axit nucleic ma bd trg cho mot dai cua axit nucleic dich va hitu ich
trong cac phuong phap phat hién lai tao. Cac doan do theo sang ché khong chi bao gom
axit deoxyribonucleic hodc ribonucleic ma con ca polyamit va céc vat liéu doan do khac
ma lién két dic hiéu véi trinh tw ADN dich va viéc phét hién lién két nhu vay c6 the hitu
ich trong viéc phat hién su c6 mat hodc ving mit cta trinh tw ADN dich. Poan do ¢6 thé
duoc gén két vao cht danh du hodc phan tir chi thi ¢6 thé phat hién duoc thong thuong,
nhu ddng vi phéng xa, phéi i, chét phat quang héa hoc hodc enzym. Mot trinh tw ADN
Jam vi du hitu ich trong vai tro 1a doan do dé phat hién su kién ngd MON87429 duge de
xuat & dang SEQ ID NO:13 (PB50370).

Céc phuong phép dé thiét ké va sir dung doan mdi va doan do thi da biét trong linh vire ky
thuat nay. Céc phan tir ADN bao gdm toan b chiéu dai hodc cdc méanh cua SEQ ID NO:1-
10 14 hiru ich trong vai tro 1a doan mdi va doan do dé phat hién su kién ngd MON87429 va
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c6 thé duge thiét ké d& dang boi chuyén gia trong linh vuce k¥ thuét ¢6 st dung trinh tu
dugc dé xuét trong ban mo ta nay.

Doan do va doan mdi theo sang ché c6 thé c6 do déng nhét trinh tu hoan toan véi trinh tu
dich, mac du cac doan mdi va doan do khac biét v6i trinh tu dich ma giit lai kha nang lai
tao mot cach wu tién vdi trinh tu dich c6 thé dugc thiét k& bang cac phuong phap thong
thuong. D& mot phan tir axit nucleic dong vai tro 12 doan moi hodc doan do, phan tir nay
chi cin c6 tinh b tro du vé trinh tu dé c6 thé tao thanh cAu tric dai kép 6n dinh duéi ndng
d6 dung moi va mubi cu thé dugc sir dung. Phuong phap lai tao hodc khuéch dai axit
nucleic thong thuong bét ky déu c6 thé duogc st dung dé nhan dién su c6 mat cia ADN
chuyén gen tir su kién ngd MON87429 trong mau. Doan do va doan mdi thuong c6 chiéu
dai it nhat khoang 11 nucleotit, it nhét khoang 18 nucleotit, it nhét khoang 24 nucleotit,
hodc it nhét khoang 30 nucleotit hoac dai hon. Céac doan do va mdi nhu vay lai tao dac hi€u
vé6i trinh tw ADN dich trong cac diéu kién lai tao nghiém ngit. Céc diéu kién nghiém ngit
thong thuong dugc mo ta béi tai liéu: MR Green va J Sambrook, Molecular cloning: a
laboratory manual, 4® Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y. (2012). Nhu duoc st dung trong ban md ta nay, hai phan tir axit nucleic c6 kha néng
lai tao ddc hiéu véi nhau néu hai phéan tir nay c6 kha nang tao thanh cAu trac axit nucleic
dai kép dbi song song. Mot phan tir axit nucleic 1a “phin b tr¢” ctia mdt phan tr axit
nucleic khdc néu chung thé hién su bd trg hoan toan. Nhu dugc st dung trong ban mo ta
nay, hai phan tr thé hién “su bd tro hoan toan”, néu khi dugc xép théng hang, moi nucleotit
cua phan tu thir nhét sé& bd trg cho moi nucleotit cia phén tir thir hai. Hai phan tr 1a “bb tro
t6i thiéu” néu ching c6 thé lai tao v6i nhau véi do on dinh da dé cho phép ching van con
duoc bit cap mdi v6i nhau trong cic diéu kién “nghiém ngat thap” it nhét 1a thong thuong.
Tuong tw 13, céc phan tit 1a “bd tr¢”” néu chung c6 thé lai tao véi nhau véi do on dinh du dé
cho phép chiing van con dugc bét cip mdi véi nhau trong céc diéu kién “nghiém ngit cao”
thong thuong. Do do, cac phin tréch khoi su bd trg hoan toan 1a duge cho phép, mién la
cac ph?m tréch nhu vay khong hoan toan loai trir kha nang ctia cic phan tr trong vi€c tao
thanh c4u trac dai kép.

Céc diéu kién nghiém ngat thich hop ma thic diy qué trinh lai tao ADN, vi du, 6,0 x natri
clorua/natri xitrat (SSC) & khoang 45°C, sau d6 la rira 2,0 x SSC ¢ 50°C, 1 da biét dbi vé6i
chuyén gia trong linh vuc k¥ thuat nay hoac co thé dugc tim thiy trong tai liéu: Current
Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. Vidu, nong
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d6 mudi trong bude rira co thé duoc chon tir mirc nghiém ngat thap khoang 2,0 x SSC &
50°C dén mirc nghiém ngit cao khoang 0,2 x SSC & 50°C. Ngoai ra, nhiét do trong budc
rira c6 thé tang tir didu kién nghiém ngit thip & nhiét do trong phong, khoang 22°C, dén
didu kién nghiém ngit cao & khoang 65°C. Ca nhiét d va mudi c6 thé thay ddi, hodc nhiét
d6 hodc ndng d6 mudi c6 thé duge gitt khong d6i trong khi bién khéac dugc thay dbi.
Sang ché dé xuét protein ma c6 thé dugc st dung dé tao ra cac khang thé ding dé phat hién
su ¢6 mat cua su kién ngd MON87429 trong mau. Céc khéng thé nhu vay 1a dic hiéu véi
mot hoac nhiéu protein trong s6 cac protein ma dugc mé hoa bai su kién ngd MON87429.
Trinh tw ADN mi héa c4c protein nhu vay dugc dé xuit & SEQ ID NO: 10 va cée vi trf bat
dAu va vi tri két thiic cta trinh tu ma héa dugc biéu 10 trong Bang 1. Trinh tw ADN ma héa
mdi protein va protein dugc ma hoa béi trinh tu nay 1a hitu ich 8 tao ra cac khang thé dung
dé phat hién sy c6 mit cua su kién ngd MON87429 bang cac phuong phap dugc md ta &
dy. Viéc phat hién sy c6 mit ciia sy kién ngd MON87429 c6 thé duge thuc hién bang
cach sit dung k§ thuat phat hién protein bat ky da biét trong linh vuc k§ thudt nay, nhu
thAm tach phuong Tay, két tia mién dich, thir nghiém hip thu mién dich lién két enzym
(ELISA), gén két khang thé vao chit danh d4u hodc phan tir chi thi c6 thé phat hién dugc
(nhu dong vi phong xa, phdi ti, chét phat quang héa hoc hodc enzym) hodc tac dong enzym
d6i voi phan tir chi thi. Mot phuong phap cung cép cho viéc cho mau tiép xtic v6i khéng
th& ma lién két v6i protein DMO, PAT, FT T hodc CP4-EPSPS dugc ma hoa béi su kién
ngd MONS87429 va sau d6 phét hién sy ¢6 mat hodc ving mit cta hién tuong lién két khang
thé. Hién tuong lién két khang thé nhu vay 1a co tinh chan doén vé sy c6 mat ctia mot hoic
nhiéu protein duge ma héa bdi su kién ngd MON87429.
Kit phat hién protein va axit nucleic dung dé phat hién sy c¢6 mit cua sy kién ngd
MON87429 duoc dé xuét. Cac thay ddi trén cac kit nhu vay ciing c6 thé dugc phat trién
bang cach st dung céc ché phdm va phuong phap dugc bc 19 trong ban md ta nay va cac
phuong phap da biét 1 trong linh vuc k¥ thuat phat hién protein va axit nucleic. Kit phat
hién protein va axit nucleic ¢6 thé duoc 4p dung cho cdc phuong phép nhin gidng vai cay
bao gém su kién ngd MONg87429. Nhitng kit nhur vay chira doan mdi hoic doan do bao
gém cac manh cia SEQ ID NO: 1-10 hoac khang thé dic hiéu véi protein dugc ma hoa boi
su kién ngd6 MONg7429.
Mdt vi du vé kit phat hién bao gém it nhat mot phan tir ADN c6 du do dai cac nucleotit
lién tiép ctia SEQ ID NO: 10 dé hoat dong trong vai tro 1a doan do ADN hitu ich dé phat
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hién su c6 mat hodc Véng mat cta su kién ngd MON87429 trong mau. Mot phan tt ADN
lam vi du du dé sir dung 1am doan do 1a mot phan tir bao gbm trinh tir dugc dé xuét & dang
SEQ ID NO: 13. Céc doan do khéc c6 thé dugce thiét ké d& dang béi chuyén gia trong linh
vuc k¥ thuat nay. Mot vi du khac vé kit phat hién bao gém it nhit mot cap doan mdi hitu
ich dé tao ra san phém khuéch dai hitu ich dé phat hién sy c6 mdt hodc Véng mat cua su
kién ngd MON87429 trong mau. Phuong phap nhu vy cling c6 thé bao gdm viéc giai trinh
tw san phim khuéch dai hodc mdt manh ctia no. Cac phan tir ADN 1am vi dy dii dé sir dung
lam cip doan mdi 1a cac phén t& bao gbm céc trinh tu 14n luot dugce dé xuét & dang SEQ
ID NO: 11 va SEQ ID NO: 12. Céc cip doan mdi khac c6 thé dugc thiét ké d& dang béi
chuyén gia trong linh vuc k¥ thuat nay. Tuy y, kit theo sang ché ciing c6 thé bao gém cac
chit phan tmg ding dé thuc hién cc phan (mg phat hién hoac chan doan dugc mo ta trong
ban mé ta nay. Mot vi du khac vé kit phét hién bao gdm it nhat mot khang thé ddc hiéu véi
it nhat mot protein duoc ma héa béi sy kién ngd MON87429. Vi dy, kit nhu vay ¢ thé sur
dung mot dai dong chay bén bao gbm cac chét phan tmg duoc hoat hoa khi dAu cua dai
duoc tiép xuc voi dung dich nude. Cac protein lam vi dy da dé str dung trong san xuét
khang thé 1a nhitng protein dugc ma hoa boi trinh tu duoc dé xuét ¢ dang SEQ ID NO: 10
hodc manh bt ky ctia né.
Sang ché dé xuét cay, thé hé con, hat giéng, té bao va cac b phan cua ciy ngd bao gbm su
kién ngd MON87429 va céc san pham hang héa duge sin xuét bang cach st dung ching.
Cay, thé hé con, hat gibng, t€ bao, bo phan ciia cdy va cac san phdm hang hoa theo sdng
ché chtra mot lugng ADN c6 thé phéat hién dugc co it nhat mot trong céc trinh tu dugc dé
xuit & dang SEQ ID NO: 1-8 va SEQ ID NO: 10.
Cay, thé hé con, hat gidng, té bao va cac bd phan cla cly theo sang ché ciing c6 thé chira
mdt hogc nhiéu tinh trang chuyén gen bd sung, dic biét 1a cac tinh trang dugc dua vao bang
cach lai cay ngd bao gdbm su kién ngd MON87429 v6i mot cay khac chira (cac) tinh trang
chuyén gen bd sung. Nhitng tinh trang nhu vy bao gdm, nhung khong gi6i han & kha ning
chéng con tring ting, hiéu qua st dung nudce ting, nang sut tang, kha nang chiu han ting,
chét lwong hat giéng tang, chét lugng dinh dudng dugc cai thién, san xudt hat lai va/hoic
kha ning chdng chiu thube diét co tang, trong do tinh trang dugce do so véi cdy ngod thiéu
tinh trang chuyén gen nhu vay.
Cay theo sang ché c6 thé dugc sir dung dé tao ra thé hé con bao gédm su kién ngd
MONR87429. Nhu dugc st dung trong ban mo ta nay, “thé hé con” bao gém loai cay, hat
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gibng va té bao bat ky bao gdm sur kién ngd MON87429 duoc thira hudng tir mot cay o
tién, dugc bidu 10 bdi cay chira phan tir ADN ¢ it nhét mot trinh tu duge chon tir SEQ ID
NO: 1-8 v SEQ ID NO: 10. Cay, hat gidng va té bao ¢6 thé 1a dong hop ti hodc di hop tir
d6i voi su kién ngd MON87429. Cay thé hé con ¢6 thé dugc trdng tir hat duge tao ra bing
cdy ngd bao gom su kién ngd MON87429 hodc tir hat dugc tao ra bang cay ngd dugc thu
phén bing phén hoa bao gbm su kién ngd MON87429.
Nhu dugc sir dung trong ban md ta nay, “bd phan cua cay” theo sang ché 12 bo phén bat ky
tir cdy bao gom su kién ngd MON87429. Céc b phan cia cdy bao gbm, nhung khong gi6i
han & cac mau mo, phin hoa, nodn, vé, hoa, ré, than, sgi va 14 con nguyén hoac mot phan.
Céc b phan cua cay co thé 1a séng dugc hoac khong thé séng duoc.
Sang ché d& xuit san pham hang héa ma dugc san xut tir cdy bao gdm su kién ngd
MON87429. Céc san pham hang hoa theo sdng ché chira mot lwgng ADN c6 thé phat hién
dugc bao gém trinh tu ADN dugc chon tir nhom gém SEQ ID NO: 1-10. Nhu dugc st
dung trong ban mo ta nay, “san phim hang hoa” dugc ding dé chi ché pham hodc sin pham
bét ky bao gdm nguyén liéu tir cdy, hat gidng, t& bao hodc bo phan cia ciy bao gdm su
kién ng6 MON87429. C4c san phdm hang héa bao gdm, nhung khéng gisi han 6 hat giong,
hat, b0 phén ciia cay va bt xay tho. Mot san ph4m hang héa theo sdng ché s& chira mot
lugng ADN c6 thé phat hién dugc twong ting v6i su kién ngd MON87429. Viéc phat hién
- mot hoac nhiéu ADN trong s6 ADN nay trong mau c6 thé duge st dung dé xac dinh ham
lwong hodc ngudn gbc clia san phim hang héa. C6 thé sir dung phuong phap phat hién tiéu
chuén bit ky ding cho cac phan tir ADN, bao gdm céc phuong phap phat hién dugc boc 19
trong ban mo ta nay.
Su kién ngd MON87429 chtra bbn bang biéu hién ma cling nhau dem lai khé nang chéng
chiu cac chét wc ché axetyl CoA carboxylaza (ACCaza) trong nhom aryloxyphenoxy
propionat (FOP); auxin tong hop; cac chét wc ché glutamin syntetaza; va cac chét @rc ché
5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS).
Nhu dugc stt dung trong ban mo ta nay, cac chét trc ché axetyl CoA carboxylaza (ACCaza)
trong nhom aryloxyphenoxy propionat (FOP) (duoc goi 1a (cac) thubc diét co FOP), bao
gbm, nhung khong gi6i han &, clodinafop, clodinafop-etyl, clodinafop-propargyl,
cyhalofop, cyhalofop-butyl, diclofop, diclofop-metyl, diclofop-P, diclofop-P-metyl,
fenoxaprop, fenoxaprop-P, fenoxaprop-P-etyl, fenthiaprop, fluazifop, fluazifop-butyl,
fluazifop-P, fluazifop-P-butyl, fluroxypyr, haloxyfop, haloxyfop.etotyl, haloxyfop-metyl,
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haloxyfop-P, haloxyfop-P-metyl, isoxapyrifop, metamifop, propaquizafop, quizalofop,
quizalafop-etyl, quizalofop-P, quizalafop-P-etyl, quizalafop-P-tefuryl va trifop.

Nhu duoc st dung trong ban md ta nay, cac auxin tbng hop bao gom, nhung khong gi6i
han & thudc diét ¢ axit benzoic, thube diét co axit phenoxy, thudc diét o arylpicolinat va
thude diét co axit pyridinyloxy. Céc vi du vé thude diét co axit benzoic bao gdm, nhung
khong giéi han ¢ dicamba (axit 3,6-diclo-2-metoxybenzoic), mudi dicamba, dicamba-
butotyl, mudi dicamba-diglycolamin, dicamba-dimetylamoni, dicamba-dietanolamoni,
dicamba-isopropylamoni, dicamba-kali, dicamba-natri va dicamba-trolamin. Cac vi du vé
thude diét co axit phenoxy 1a 2,4-D (axit 2,4-diclophenoxyaxetic), 2,4-D-butotyl, 2,4-D-
butyl, 2,4-D-cholin, 2,4-D- dimetylamoni, 2,4-D-diolamin, 2,4-D-etyl, 2,4-D-2-etylhexyl,
2,4-D-isobutyl, 2,4-D-isoctyl, 2,4-D-isopropyl, 2,4-D-isopropylamoni, 2,4-D-kali, 2,4-D-
natri, 2,4-D-triisopropanolamoni, 2,4-D-trolamin, clomeprop, dichlorprop, fenoprop,
MCPA, MCPA-butotyl, = MCPA-dimetylamoni, = MCPA-2-etylhexyl. =~ MCPA-
isopropylamoni, MCPA-kali, MCPA-natri, MCPA-thioetyl, 2,4-DB, MCPB, MCPB-
metyl, MCPB-etyl-natri va mecoprop. Cac vi du vé thudc diét co arylpicolinat la
halauxifen, halauxifen-metyl va florpyrauxifen-benzyl. Cac vi du vé thubc diét cé axit
pyridinyloxy 1a triclopyr, fluroxypyr, aminopyralid, clopyralid va picloram.

Nhu dugc str dung trong ban mo ta nay, cac chét e ché glutamin syntetaza bao gbm, nhung
khong giéi han &, phosphinothricin, glufosinat, mudi glufosinat, glufosinat-amoni,
glufosinat-natri, glufosinat-P, L-glufosinat-amoni va L-glufosinat-natri.

Nhu dugce str dung trong ban mo ta nay, cac chét trc ché 5-enolpyruvylshikimat-3-phosphat
syntaza (EPSPS) bao gbm, nhung khong gi¢i han &, glyphosat, mudi glyphosat, glyphosat-
isopropylamoni, glyphosat-amoni, glyphosat-dimetylamoni, glyphosat-trimesi (=sulfosat),
glyphosat-diamoni, glyphosate-kali va glyphosat-natri.

Nhu dugc st dung trong ban mo ta nay, “chéng chiu thudc diét c6” hodc “kha ning chéng
chiu thudc diét ¢6” hodc “kha nang chdng chiu” c6 nghia 1a kha ndng khong bi anh hudng
hoan toan hoac mot phén b&i su ¢6 miat hodc ap dung mdt hoac nhiéu (cac) thube diét co,
vi du, dé chéng lai tac dung ddc hai cua thudc diét co khi duge ap dung. Té bao, hat giéng,
hodc cay la “chéng chiu thudc diét c6” hodc c6 “kha ning chéng chiu dugc cai thién” néu
n6 ¢6 thé duy tri it nhit mot s6 su ting trudng hodc kiéu hinh binh thudng khi ¢6 mat mot
hodc nhiéu (cac) thudc diét cé. Mot tinh trang 13 tinh trang chéng chiu thudc diét co néu su
cO6 mat ctia no ¢b thé dem lai kha nang chéng chiu thudc diét co cai thién dbi véi té bao,
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cay hodc hat gidng so vdi té bao, cay hodc hat gidng loai hoang dai hodc d6i chimg. Cay
trong chira tinh trang chéng chiu thube diét co c6 thé tiép tuc ting trudng v6i sy c6 mit
cta thude diét cé va co thé bi anh hudng i thiéu béi sw c6 mat cta thude diét co. Mot
protein dem lai “kha ndng chéng chiu thudc diét c6” néu qua trinh biéu hién ciia protein
ndy c6 thé dem lai kha ning chdng chiu véi thude diét co duge cai thién ddi véi té bao, cay
hodc hat gidng so véi té bao, cdy hoic hat gidng loai hoang dai hogc d6i chimg. Cac vi du
vé protein chéng chiu thudc diét c6 1a trinh ty ma hoa phosphinothricin N-
axetyltransferaza, trinh ty ma hoa dicamba monooxygenaza, protein FT_T va trinh tu ma
héa 5-enolpyruvylshikimat-3-phosphat syntaza chéng chiu glyphosat tir Agrobacterium sp
ching CP4. Kha nang chéng chiu thube diét co c6 thé 1a tinh khéng nhay cam hoan toan
hoac mdot ph?m v61 mot loai thudc diét cé cu thé va co thé dugc thé hién ¢ dang do chéng
chiu hoic khong nhay cam tinh theo phan trim (%) v6i mét loai thude diét co cu thé.
Nhu dugc st dung trong ban mo ta nay, “cé dai” 1a loai cay khong mong mudn bat ky. Mot
loai cdy co6 thé duoc coi 1a khong mong mudn vi muc dich ndng nghiép hodc lam vudn (vi
dl_i, loai Amaranthus ) hoic c6 thé duoc coi 1a khong mong mudn trong mdt tinh hudng cu
thé (vi du, cdy tréng thudc mot loai trén canh ddng ctia mot loai khic, con duge goi la cay
moc dai). Cé dai thuong da biét trong linh vuc k§ thudt niy va thay doi theo dia 1y, mua,
moi trudng ting trudng va thoi gian. Danh sach céc loai co dai thi co san tir cac hiép hoi
va nd luc khoa hoc va ndng nghiép (nhu Hiép hoi Khoa hoc vé Co dai Hoa Ky, Hiép hoi
Khoa hoc vé Cé dai Canada, Hiép hoi Khoa hoc vé& Cé dai Brazil, Hiép hoi Khoa hoc vé
Co dai Quéc té va Khao sat Quéc té vé Co dai Khang Thubc Diét ¢o), cac co quan chinh
phu (nhu B Nong nghiép Hoa Ky va B Méi truong va Nang luong Uc), va cac hiép hoi
cong nghiép va nong dan (nhu Hiép hoi Nguoi Trdng Ngo Qudc gia).

Sang ché d& xuét cac phuong phdp kiém soat cé dai trong mot khu vuc trong ngd bang
cach ap dung it nhat mot loai thudc diét co duge chon tir nhém gdm (i) chat e ché axetyl
CoA carboxylaza (ACCaza) trong nhom aryloxyphenoxy propionat (FOP) nhu quizalofop
va haloxyfop; (ii) cac auxin tong hgp nhu dicamba va 2,4-D; (iii) cac chét e ché glutamin
syntetaza nhu glufosinat; va (iv) chét e ché 5-enolpyruvylshikimat-3-phosphat syntaza
(EPSPS) glyphosat, trong do6 hat gidng hodc cy bao gbm su kién ngd MON87429 dugc
trong trong khu vuc nay trude, tai thoi diém hodc sau khi 4p dung thudc diét cé va viéc ap
dung thudc diét ¢6 e ché hodc ngin nglra sy ting trudng cua cd dai va khong lam ton
thuong cay ng6. Khu vuc tang trudng cua cdy ¢ thé ¢6 hodc c6 thé khong c6 ciy co dai
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tai thoi diém 4p dung thubc diét cé. (Cac) thube diét cé duge sit dung trong céc phuong
phép theo sang ché c6 thé dugc ap dung mot minh hodc két hop véi mot hodc nhiéu (c4c)
thudc diét co trong mia trong trot. (C4c) thude diét c6 duoc sir dung trong cac phuong
phép theo sang ché ¢6 thé duoc ap dung két hop v6i mot hodc nhiéu (cac) thudc diét co
theo thoi gian (vi dy, nhu hdn hop bé chura hoc trong céc 1an 4p dung tuan tir), theo khong
gian (vi du, tai céc thoi diém khéc nhau trong sudt mua trong trot bao gbm ca trude va sau
khi gieo hat ngd), hodc c hai. Vi du, sang ché @& xuét phuong phép kiém soat c6 dai bao
gém gieo hat bao gém su kién ngd MON87429 trong mot khu vuc va ép dung mot lugng
hiru hi€u diét c6 trong mua tréng trot ciia mot hodc nhiéu thudc diét co trong s6 thube diét
c6 dicamba, glufosinat, glyphosat, 2,4-D, hoac FOP, mot minh hodc ¢ dang két hop bat ky
véi mot loai thude diét co khac, véi muc dich kiém soat c6 dai trong khu vuc ma khong
lam t6n thuong céc cy bao gdm su kién ngd MON87429. Viéc sit dung (céc) thubc diét
co nhu vy ¢6 thé 1a truée khi trdng (thoi diém bat ky truée khi gieo hat bao gom su kién
ngd MON87429, bao gém ca vi muc dich dbt trui, do 1a ap dung cho cé dai méi moc hodc
hién ¢6 trude khi trdng hat gidng), trude khi moc (thoi diém bat ky sau khi hat gidng bao
gdm su kién ngd MON87429 dugc gieo va truée khi cay bao gdm su kién ngd MON87429
moc), hodc sau khi moc (thoi diém bAt ky sau khi cay bao gém su kién ngd MONR&7429
moc). Nhiéu 1an ap dung mdt hoac nhiéu loai thude diét co, hodc dang Kkét hop cua thude
diét c6 cung nhau hodc riéng biét, co thé duoc st dung trong mua tréng trot, vi du, hai lan
ap dung (nhu &p dung trude khi trong va ap dung sau khi moc hogc 4p dung trude khi moc
va ap dung sau khi moc) hodc ba 1an 4p dung tré 1én (nhu mot 1an 4p dung trudc khi trong
va hai 14n 4p dung sau khi moc).

Viée 4p dung thude diét cé trong thuc hanh cac phuong phéap theo sang ché cothé la oty
1€ thvong mai duoc khuyén nghi hogc phan sé hoic boi s6 bat ky cua chung, nhu gép doi
ty 1& thuong mai duoc khuyén nghi. Ty 1& thube diét c6 c6 thé dugc the hién & dang dwong
lugng axit cho mdi pao trén mot mau Anh (pao dwong lugng axit/mau Anh) ho#c thanh
phin c6 hoat tinh cho mdi pao trén mdi miu Anh (pao thanh phan c¢6 hoat tinh/mau Anh),
tiy thude vao thude diét co va dang ché phim. Luong 4p dung thube diét c6 c6 thé 1a ty 1é
thuong mai dugc khuyén nghi hodc mot phan s6 hodc boi sb cua ching. Viéc su dung mau
Anh trong ty 1€ 4p dung thudc diét co nhu dugc dé xuit trong ban md ta ndy chi mang tinh
chét huéng dan; ty 1 4p dung thudc diét co v6i lidu luong twong duong véi ty 1€ bat ky
duoc dé xuét trong ban md ta nay c6 thé duoc st dung cho céc dién tich 16n hon hodc nhd
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hon mot mau Anh. Viéc ap dung thudc diét cé bao gém it nhAt mot thudc diét cé duoge chon
tr nhém gdém (i) chit @c ché axetyl CoA carboxylaza (ACCaza) trong nhém
aryloxyphenoxy propionat (FOP) nhu quizalofop va haloxyfop; (ii) auxin tong hop nhu
dicamba va 2,4-D; (iii) chét (rc ché glutamin syntetaza nhu glufosinat; va (iv) chét trc ché
5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS) glyphosat. Khu vuc tang trudng cua
cay co thé ¢6 hodc c6 thé khong c6 cay cé dai tai thoi diém ap dung thude diét cé. Luong
htu hiéu diét co cta thube diét cd FOP dé sir dung trong khu vure dé kiém soat c6 dai nén
gdm khoang tir 0,01 pao (0,005kg) thanh phan c6 hoat tinh/mdu Anh dén khoang 1,0 pao
(0,5kg) thanh phan c6 hoat tinh/mau Anh trong mua trong trot (vi du, quizalofop c6 thé
dugc ap dung theo ty 1€ tir khoang 0,034 pao (0,017kg) thanh phan c6 hoat tinh/mau Anh
dén khoang 0,083 pao (0,0415kg) thanh phan c6 hoat tinh/mAu Anh va haloxyfop c6 thé
dugc ap dung véi ty 1¢ khoang 0,018 pao (0,009kg) thanh phan c6 hoat tinh/mau Anh dén
khoang 0,07 pao (0,035kg) thanh phan c6 hoat tinh/mau Anh). Lugng hitu hiéu diét c6 cua
thudc diét ¢6 auxin téng hop axit phenoxy dé sir dung trong khu vue dé kiém soat co dai
can phai gdbm khoang tir khoang 0,1 pao (0,05kg) duong luong axit/mau Anh dén khoang
10 pao (5kg) dwong lwgng axit/mau Anh trong mua trong trot (vi du, 2,4-D ¢6 thé duoc ap
dung véi ty 1€ 1a khoang 0,75 pao (0,375kg) duong luong axit/mau Anh dén 1,0 pao (0,5kg)
dwong lugng axit/miu Anh). Luong hitu hiéu diét co cua thubc diét co auxin tong hop axit
pyridinyloxy dé st dung trong khu vuc dé kiém soat c6 dai cAn phai gdm khoang tir khoéng
0,05 pao (0,025kg) duong lwong axit/mau Anh dén khoang 5,0 pao (2,5kg) duong lugng
axit/miu Anh trong mua trong trot (vi du, fluroxypyr c6 thé dugc 4p dung véi ty 1é 1a
khoang 0,14 pao (0,07kg) duong luong axit/mau Anh dén khoang 0,49 pao (0,245kg)
duong lugng axit/miu Anh). Lugng hitu hiéu diét co cta thudc diét c¢6 auxin tong hop axit
benzoic dé sir dung trong khu vuc dé kiém soat c6 dai cAn phai gdm khoang tir khoang 0,1
pao (0,05kg) duong luong axit/miu Anh dén mirc nhiéu dén tan khoang 16 pao (8kg)
duong luong axit/mau Anh trong mua trong trot (vi du, dicamba c6 thé duoc ap dung véi
ty 1€ 1a khoang 0,5 pao (0,25kg) duong lugng axit/miu Anh dén khoang 2,0 pao (1,0kg)
duong lugng axit/miu Anh). Lugng hitu hiéu diét c6 cia chét e ché glutamin syntetaza
dé st dung trong khu vuc d kiém so4t c6 dai cAn phai gdm khoang tir khoang 0,1 pao
(0,05kg) duong lugng axit/mau Anh dén mrc nhiéu dén tan khoang 10 pao (5kg) duong
lugng axit/mau Anh trong mua trong trot (vi du, glufosinat c6 thé duoc ap dung véi ty 1€
1a khoang 0,4 pao (0,2kg) thanh phan c6 hoat tinh/mau Anh dén khoang 1,59 pao (0,795kg)
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thanh phan c6 hoat tinh/mAu Anh). Luong hitu hiéu diét ¢6 clia chat e ché EPSPS dé st
dung trong khu vuc dé kiém soét co dai cAn phai gdm khoang tir khoang 0,5 pao (0,25kg)
duong luong axit/mau Anh dén khoang 12 pao (6kg) dwong luong axit/mau Anh trong mua
trong trot (vi du, glyphosat c6 thé duoc ap dung véi ty 1€ 1a khoang 0,75 pao (0,375kg)
duong lugng axit/mau Anh dén khoang 2,25 pao (1,125kg) duong lugng axit/mau Anh).
Sang ché dé xuat phwong phap kiém so4t ngdé moc dai bao gbm su kién ngd MON87429
trong khu vuc tréng cay bang cach ap dung lugng hiru hiéu diét c6 cua it nhat mot thude
diét cé xyclohexandion (DIM), nhu clethodim, sethoxydim va tralkoxydim, trong d6 viéc
ap dung thubc diét c6 ngan ngira su ting trudng cua ngd bao g6m su kién ngd MON87429.
Luong hitu hiéu diét co ciia thude diét c6 DIM dé sir dung trong khu vuc dé kiém soat ngd
moc dai c6 thé duoc ap dung véi ty 1¢ 1a khoang 0,03 pao (0,015kg) thanh phan c¢6 hoat
tinh/mAu Anh dén khoang 2,75 pao (1,675kg) thanh phan c6 hoat tinh/mau Anh trong mua
trong trot (vi du, clethodim c6 thé dugc ap dung tir khoang 0,0625 pao (0,03125kg) thanh
phan c6 hoat tinh/mau Anh dén khoang 0,125 pao (0,0625kg) thanh phan c6 hoat tinh/mau
Anh va sethoxydim c6 thé dugc 4p dung tir khoang 0,188 pao (0,094kg) thanh phan c6 hoat
tinh/mAu Anh dén 0,281 pao (0,1405kg) thanh phan c6 hoat tinh/mau Anh).

Phuong phéap san xuét cdy va hat gidng bao gém su kién ngd MON87429 dugc dé xuét.
Cay c6 thé duoc nhan giéng bing phuong phap bit ky da biét trong linh vye k§ thuat nay,
vi du, ¢6 thé tim thdy cac phan mo ta vé phuong phap nhan gidng thuong dugc st dung
trong tai liéu: WR Fehr, trong Breeding Methods for Cultivar Development, Wilcox J. ed.,
American Society of Agronomy, Madison WI (1987). Cay cé thé ty thu phén (con goi 1a
“tir nhan giéng™) hoic thu phén chéo (con duge goi 1a “lai tao™). Céy bao gbm sy kién ngd
MONRS7429 c6 thé tu thu phan dé tao ra dong nhan gibng thudn cia ciy dong hop tir dbi
véi su kién ngd MON87429. Qua trinh ty nhan gidng dem lai thé hé con duge goi 1a “con
lai ho gin” va c6 thé duge st dung dé tao ra cac dong con lai ho gin ma ddng nhat vé mat
di truyén. Theo cach khéc, cdy bao g6m su kién ngd MON87429 c6 thé duoc thu phan
chéo (dugc nhan gidng véi mot cay khac ma chuyén gen hodc khong chuyén gen) dé tao
ra hat gidng cling gidng hoic hat gidng lai. Hat gidng va cay thé hé con dugc tao ra bang
phuong phap theo sang ché bao gdm sy kién ngd MON87429. Viéc ap dung mot hodc
nhiéu loai thudc diét cé ma vi d6 su kién ngd MON87429 dem lai kha nang chéng chiu c6
thé duoc st dung dé chon ra thé hé con bao gém su kién ngd MON87429. Theo cach khac,
c6 thé phan tich thé hé con bang cach sir dung phuong phép chén doan dé chon cay hoic
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hat gidng bao gdm su kién ngd MON87429. Thé hé con c6 thé 14 cdy cing gidng hodc cly
lai; c6 thé duoc tré)ng tir hat giéng duoc tao ra béng cdy bao gém su kién ngd MON87429
hodc tir hat gidng duoc tao ra bing cay dugc thu phén bing phén hoa tir cay bao gdm su
kién ngd MONB87429; va c6 thé 1a ddng hop tir hodc di hop tir d6i v6i sw kién ngd
MONZ87429.

Phuong phap san xuat hat gidng lai bang cach sir dung su kién ngd MON87429 duoc deé
xuét. Cay bao gdm su kién ngd MON87429 c6 su biéu hién ciia protein CP4-EPSPS chong
chiu glyphosat & tit ca cic md trlr cac md sinh san duc. Diéu nay dem lai kha ning chéng
chiu glyphosat & md sinh dudng va sinh san cai va do nhay véi glyphosat & md sinh san
duc. DO nhay glyphosat nay c6 thé dugc st dung dé gay tinh trang bét duc duc thong qua
viéc ap dung glyphosat ding cach. Glyphosat la loai thudc diét co toan than duge chuyén
vi tir m6 ngudn dén mo bé chira & cdy. Do toc do chuyén hoa glyphosat & ngd, nén viéc ap
dung cho cay trdng bao gdm su kién ngd MON87429 trudc khi phat trién mo sinh san duc
c6 thé ngan chin su phét trién phén hoa, rung phén hoa hoic dun bao phén. Tinh trang bét
duc duc do glyphosat gy ra nay cé thé dugc st dung dé tang hiéu qua san xuét hat giéng
lai, vi du, bing cach loai bd hodc giam nhu cAu khir nhi bing phuong phap vét ly doi véi
cay ngd dugc st dung lam cdy cai trong mot 14n lai tao d4 cho trong qua trinh san xuét hat
gidng lai.

Sang ché dé xuét phuong phép san xudt hat gidng lai bao gbém (a) trong cdy bao g0m sur
kién ngd MON87429, (b) 4p dung mdt luong hitu hiéu cia glyphosat cho cay dé kich thich
tinh trang bat duc duc, trong do viéc ap dung thudc diét c6 1a trude hodc trong qua trinh
phat trién cia md sinh sén dyuc cta cdy nho do kich thich tinh trang bét duc duc & cay; (c)
thy phén cho cdy bang phén hoa tir cdy th hai; va (d) thu hoach hat gidng lai tir cAy nay.
Theo mot phwong 4n, glyphosat dugc ap dung truée hodc trong qua trinh phat trién v6i mot
lwong hitu hiéu 1a khoang 0,25 pao (0,125kg) duong luong axit/miu Anh dén khoang 11,0
pao (5,5kg) duong luong axit/mau Anh, dugc dp dung trong mot hodc nhiéu lan 4p dung.
Theo mét phuong an khéc, budc thu phén c6 thé dugc thuc hién bang cach cho phép thu
phén thy dong (vi du, thong qua phuong phap thu phan nho gio), bang céc phuong tién
khac nhu thu phan co hoc hodc bang tay, hodc bang dang két hop cua cac phuong phéap
nay. Qua trinh 4p dung thudc diét c6 c6 thé duge ap dung trong mot hodc nhiéu 14n 4p dung
trude hodc trong qué trinh phat trién mo sinh san duc, nhu & giai doan dugc chon tir nhom
gbm giai doan V4, V5, V6, V7, V8, V9, V10, V11, V12, V13 va V14 cua qué trinh phat
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trién cia cay ngd va c6 thé ngan chan it nhét 12 sy phat trién phén hoa, rung phén hoa hoic
dun bao phén. Tinh trang bt duc duc co thé 1a mot ph?m hodc hoan toan. Theo mdt phuong
4n, lwong hitu hiéu cta glyphosat s& vao khoang 0,5 pao (0,25kg) duong lugng axit/mau
Anh dén khoang 2.5 pao (1,25kg) dwong lugng axit/mau Anh (trong mot 14n 4p dung hoic
dugc tach thanh hai lan ap dung tré 1€n) dugc ap dung ¢ giai doan V4 dén V8 hoac 1én t6i
100 don vi d0 tang tredng (growing degree unit-GDU) trudce khi ra hoa.

Cay, thé hé con, hat gidng, t& bao va bd phan cua cay theo sang ché con c6 thé chira mot
hodc nhidu (c4c) tinh trang b sung ctia ngd hodc sy kién chuyén gen, dic biét 1a tinh trang
duoc dua vao bang cach lai tao cAy ngd bao gbm su kién ngd MON87429 v6i mot ciy ngd
khac chira (cac) tinh trang ) sung hoac sy kién chuyén gen. (C4c) tinh trang hodc su kién
chuyén gen nhu vay bao gdm, nhung khong giéi han & kha ning chdng con trung ting,
hi€u qua st dung nudc tang, nang sut ting, kha nang chiu han ting, chit lugng hat gidng
tang, chat lugng dinh dudng, san xudt hat lai va/hodc kha ning chéng chiu thubc dit c6
duoc cai thién, trong do tinh trang dugc do so véi cay ngd thiéu tinh trang chuyén gen nhur
véy. Cac su kién chuyén gen ngo 14 da biét d6i voi chuyén gia trong linh vuc k§ thuat nay;
vi du, mot danh sach vé cac tinh trang nhu vay dugc cung cip boi Co quan Dich vu Kiém
tra Strc khée Dong vat va Thuc vat (APHIS) cua B9 Nong nghiép Hoa Ky (USDA) va ¢o6
thé duoc tim thiy trén trang web tai dia chi: www.aphis.usda.gov. Do d6, hai sy kién
chuyén gen trd 1én c6 thé duogc két hop ¢ mot hat gidng hodc cay thé hé con bang cach lai
tao hai cay me, mdi cdy chira mot hodc nhiéu (cac) su kién chuyén gen, thu gom hat giéng
thé hé con va chon dé c6 dugce hat giéng hoac cay thé hé con chira hai su kién chuyén gen
tré 1én; sau do, cac bude nay c6 thé dugce lap lai cho dén khi dat dugc dang két hgp mong
mudn cua cac su kién chuyén gen & thé hé con dat dugc. Viéc lai trd lai véi cly bd me va
lai xa v&i cdy khong chuyén gen ciing duge dy liéu, va nhan gidng sinh dudng cling vay.
Phén ndp luu cua mau hat giéng tiéu biéu bao gém sur kién ngd MON87429 da dugc thuc
hién theo Hiép udc Budapest v6i Bao tang Gidng chuan M§ (American Type Culture
Collection-ATCC®) ¢6 dia chi tai 10801 University Boulevard, Manassas, Virginia USA,
Zip Code 20110. Tén goi ndp luu bang doc quyén sng ché theo ATCC (s6 truy cap) clia
hat giéng bao gdm su kién ngd MONS87429 1a PTA-124635 va ngay ndp luu 1a ngay 12
thang 1 nam 2018. Phéan ndp luu s& dugc duy tri trong kho luu trong thoi gian 30 nam hodc
5 nam sau lan yéu cau sau ciing hodc trong thoi han hiéu lyc cua bing doc quyén sang ché,
tuy theo thoi han nao dai hon.
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Nhu duoc sir dung trong ban mo ta nay, thuat ngit “bao gdm” c6 nghia la “gdm ca nhung

khong gidi han ¢”.

Vi du thwc hién sang ché

Céc vi du sau ddy duoc bao gdbm dé mo ta dly du hon vé sang ché. Pay 1a phan tong két
vé viéc xdy dung va thit nghiém ba muoi lam cAu tric biéu hién, viéc san xuit hon mudi
lam nghin su kién don nhit va phan tich hang trim ngan cay riéng biét trong bay nam thong
qua thir nghiém phén tir, ndng hoc va thyc dia nghiém ngat can thiét cho viéc tao va chon
cudi cing cua su kién ngd MON87429.

Chuyén gia trong linh vuc k¥ thuat nay s€ nhan thy ring co thé tao ra nhiéu dang cai bién
trong céac vi du cu thé duoc bdc 10 va van thu duge két qua tuong tu. Cac chét nhét dinh
ma c6 lién quan v& mit hoa hoc va sinh 1y c6 thé duoc dung dé thay thé cho cac chét duogc
mo ta trong ban mo ta nay trong khi dat dugc cung két qua hoac két qua tuong tu. Tt ca
cac dang thay thé va cai bién nhu véy 12 ro rang d6i v6i chuyén gia trong linh vuc k§ thuét

nay thi dugc coi la nam trong pham vi cua sang ché.

Vi du 1: Thir nghiém bing biéu hién, thiét ké cAu tric va thir nghiém cay RO

Vi du nay mé ta kiéu thiét ké va thir nghiém & ciy ngd c6 ba muoi lam cAu trac khac nhau.
Mbi chu tric chira bon bang biéu hién, mdi bang biéu hién dugc st dung dé bidu hién mot
gen chuyén khac. Thir nghiém nay dugc thuc hién dé chon céu trc tot nhat dé st dung
nhim biu hién tit ca bén gen chuyén & ngo. Mai chu trac ¢6 mot cAu hinh don nhét, thay
ddi theo cac yéu td biéu hién va huéng bang biéu hién.

Céc bang biéu hién riéng biét khdc nhau v6i cac dang két hop yéu t6 biéu hién va gen
chuyén khac nhau duoc thiét ké, tao dong vo tinh vao cac vat truyén bién nap thuc vat va
dugc kiém tra vé tinh hidu qua tinh trang & cay ngd d8 tao ra tap hop bang biéu hién riéng
biét t6t nhit. Bang cach st dung tap hop bang bidu hién riéng biét nay, 35 ciu trac khic
nhau duge thiét ké sao cho mdi cAu triic chira bon bing biéu hién (mdi bang biéu hién co
gen chuyén déi v6i PAT, DMO, CP4-EPSPS hoic FT) va c6 thé dugc st dung dé kiém tra
dang két hop bén céch cia cac bang biéu hién khac nhau. Cac dang két hop bang biéu hién
thay déi theo cac yéu té biéu hién, trinh tu ma héa protein va huéng. Diéu nay dem lai viéc
thir nghiém hai bang biéu hién PAT, 6 bang biéu hién DMO, 5 bang bicu hién FT, 18 bang
biéu hién CP4-EPSPS.
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35 cAu triic bbn bang biéu hién dugc tao dong v tinh vao cac vat truyén bién nap thyc vat
va cac vat truyén nay dwgc st dung cho viée bién nap phoi chua truéng thanh cia ngd
LH244 do Agrobacterium 1am trung gian bang cach sir dung cac phuong phap da biét trong
linh vuc k¥ thuét nay dé tao ra 15.326 su kién bién nap don nhét, mdi su kién duoc tao ra
bang cach chén ngiu nhién doan chén gen chuyén vao hé gen cua ngd. Sau do, cay RO
dugce ti tao tir cac té bao chuyén gen va cdy c6 ré c6 dic diém kiéu hinh binh thuong dugc
chuyén vao dit dé sinh truéng va danh gia thém.

15.326 cay RO dugc phan tich dé c6 mot ban sao don 1é clia doan chén chuyén gen va su
Véng mat cda trinh tu khung chinh vat truyén. Céc cay c6 mdt ban sao don 1é cua doan
chén'duqc di tiép sang thir nghiém hiéu qua chéng chiu thude diét c6. Cay RO mot ban sao
don 1é duge dénh gia trong nha kinh vé kha ning chéng chiu quizalofop (0,16 pao (0,08kg))
thanh phan ¢6 hoat tinh/mAu Anh ciia thudc diét c6 Assure [I®), sau d6 1a hdn hop bé chira
cua glufosinat (0,98 pao (0,49kg) duong lugng axit/miu Anh cta thudc diét cé Ignite®
280), dicamba (2,0 pao 1,0kg) duong lugng axit/miu Anh cia thudc diét co Clarity®),
hodc thudc diét ¢6 2.4-D ((2,0 pao 1,0kg) duong lwgng axit/miu Anh cua thudc diét co
amin 2,4-D 4®) (hoic dang két hop ctia thudc diét co bét ky trong s6 cac thudc diét cé nay)
duoc phun ¢ giai doan tang truéng V1/V2. Cac cay thé hién murc ton thuong > 30% bi loai
bo.

T 15.326 sy kién bién nap don nhét ban dau dugc tao ra béng cach sir dung 35 vat truyén
bién nap, 1.945 su kién don nhét duoc chon sau khi phan tich sb lurong ban sao va dit lidu
phun thudc diét co. Dit liéu duoc dua ra & Bang 2. Cac cdy RO dung cho cic su kién dugc
chon duoc tu thu phén dé tao ra hat giéng R1 hodc duoc lai tao dé tao ra hat giéng F1 ma
da duoc di tiép vao thir nghiém trén rudng dong mua thir nhét.

Béng 2: Hiéu qua lai ho gin trong thir nghiém trén rudng dong mua thi nhét

Chu triic | Swkién RO | Swkién dwoe di
tiép
HT4-1 515 39
HT4-2 263 30
HT4-3 158 53
HT4-4 340 79
HT4-5 97 20
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HT4-6 121 24
HT4-7 49 10
HT4-8 88 16
HT4-9 853 112
HT4-10 366 55
HT4-11 600 78
HT4-12 729 73
HT4-13 459 63
HT4-14 1026 151
HT4-15 224 44
HT4-16 1877 76
HT4-17 365 39
HT4-18 127 24
HT4-19 94 27
HT4-20 23 4
HT4-21 409 74
HT4-25 123 13
HT4-26 57 3
HT4-27 76 1
HT4-29 118 5
HT4-30 177 24
HT4-31 311 18
HT4-32 913 123
HT4-34 884 124
HT4-36 1364 185
HT4-37 1019 179
HT4-38 1021 129
HT4-39 98 15
HT4-50 250 26
HT4-51 132 9
Téng 15326 1945
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Vi du 2: Thir nghiém trén ruong dong mua thi nhit

Thir nghiém trén rudng ddng dugc thuc hién trong nhiéu nam voi cac su kién dugce di tiép
tir phén tich RO dbi v6i mdi cAu tric trong s 35 céu triic, va sau d6, hidu suit cia mdi cay
d6i véi mbi cdu tric trong mua thir nghiém tha nhét trén rudng ddng dugc phan tich & dang
tap hop. Do d6, mdi cAu triic dugce bidu thi bang nhiéu su kién don nhat. Diéu nay cho phép
s6 luong ciu tric 16n hon dugce thir nghiém trong cac thir nghiém trén rudng dong mua thi
nhét trong khi chi cho di tiép qua thir nghiém muia tht nhét cac cAu tric ¢6 hiéu sut hang
dau. Céc thir nghiém trén rudng ddéng mua thi nhét duge thuc hién véi cac cdy R2 (dong
hop tir di v6i mdi sy kién) v& (1) hiéu qua lai ho gan ddi v6i kha ning chong chiu
glufosinat + dicamba, quizalofop va 2,4-D, (2) hi€u qua cua He théng Lai tao Roundup
(Roundup Hybridization System-RHS) va (3) thir nghiém ép luc thudc diét co ddi véi kha
ning chéng chiu véi ty 1¢ ap dung thube diét co quizalofop, 2,4-D, glufosinat va dicamba
cao hon.

Viée sang loc vé hiéu qua lai ho gin cuia cdy dé danh gi4 kha nang chdng chiu thudc diét
c¢6 d6i véi glufosinat + dicamba, quizalofop va 2,4-D dugc thue hién. Cac phuwong phap xir
Iy bang thubc diét cé bao gbm: 4p dung hdn hop bé chira glufosinat & mirc 0,8 pao (0,4kg)
thanh phan c6 hoat tinh/mau Anh cdng v6i dicamba ¢ mirc 2,0 pao (1,0kg) duong luong
axit/mAu Anh; quizalofop & mirc 0,16 pao (0,08kg) thanh phan c6 hoat tinh/mau Anh; hodc
2,4-D & muc 2,0 pao (1,0kg) thanh phan c6 hoat tinh/maiu Anh. Cac manh dit duge danh
gia tryc quan vé tdn thuong cdy trong 10 - 14 ngay sau khi xur 1y thubc diét co trén thang
diém tir 0 dén 100 ma didém “0” 1a khong c6 tén thuong cdy trong va “100” 1a pha hiy cay
trong hoan toan. Chiéu cao cay (PHT), chiéu cao bong (EHT), s6 ngay dén khi dat 50%
rau (S50D), s6 ngay dén khi dat 50% phén hoa (P50D), trong lugng vo (SHW), trong lwong
thir nghiém (TWT), d6 4m (MST) va ning suét hat (YLD) ciing duoc thu thap. Tt ca cac
dir liéu dugce dua vao phép phan tich phwong sai va phuong phap tach trung binh ¢ mire p
<0,05. Gia tri trung binh téng thé ctia nhiéu cdy chira cing mot sy kién duge st dung va
hidu qué lai ho gin duoc tdng két ddi vdi glufosinat + dicamba, quizalofop va 2,4-D 1a xuét
sdc (4), t6t (3), kha (2) hodc kém (1) hodc khong &p dung (NA). Dit liéu dugc dua ra trong
Bang 3.
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HT4-36 4 4 4
HT4-37 4 4 4
HT4-38 4 4 4
HT4-39 4 4 4
HT4-50 4 4 4
HT4-51 4 4 4

Viéc sang loc vé hiéu qua RHS cta cay dugc thyc hién dé nhan dién su khéc biét vé kha
ning chéng chiu glyphosat va tinh bat duc bong cd do glyphosat giy ra cua vat liéu lai.
Mot phuong phap xt ly béng thudc diét ¢ don 1é duge st dung cho viéc sang loc va bao
gbm glyphosat & mitc 1,5 pao (1,5 pao (0,75kg)) duong luong axit/mau Anh dugc ap dung
cho V2, sau d6 14 0,75 pao (0,375kg) duwong luong axit/mau Anh dén khoang V8 (875 ngay
d6 ting truéng), sau do6 1a khoang V10 (1025 ngay do ting truong). Cac manh dat duoc
danh gid truc quan vé muc ton thuong cdy trong tinh theo % (CIPV2, CIPVS, CIPV10 va
CIPVT) 10-14 ngay sau khi 4p dung thudc diét co trén thang diém tir 0 dén 100 cong v6i
phan dénh gia tén thwong cudi cung tai VT (sau khi moc bong co). Cac manh dat ciing
duoc danh gia truc quan vé mirc moc ru tinh theo % [(SES9A (S90) va SESIC (890 cong
v6i 4 ngay) SESI9E (S90 cong véi 8 ngay)] va mirc dun bao phén tinh theo % [(AES9A
(S90), AES9C (S90 cong véi 4 ngay) va AESIE (S90 cong voi 8 ngay)] trén thang diém
tuong tu t 0 dén 100 ma diém “0” 1a khong c6 sy moc rau hodc dun bao phén va “100” 1a
su din bao phan hodc moc rau hoan toan. Cac thong s6 nong hoc khac duoc thu thap, nhu
trong phuong phéap sang loc vé hiéu qua lai ho gan. C4c gid tri trung binh tong thé cua
nhiéu cay chta cing mot su kién dugc sit dung, va kha ning chéng chiu glyphosat, tinh
trang bét duc bong cd, va ning suét thi mdi diac diém duoc tdng két & dang xut sic (4), tot
(3), kh4 (2), hodc kém (1) hodc khong ap dung (NA). Dit li¢u dugc dua ra trong Bang 4.

Bang 4: Hiéu qua RHS trong thit nghiém trén rufng dong mua thir nhat

Chu tric | Kha niing chéng chiu | Tinh bat duc | Niing
glyphosat bong c& suét
HT4-1 4 2 NA
HT4-2 4 2 NA
HT4-3 2 2 NA
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HT4-4 4 2 NA
HT4-5 2 2 NA
HT4-6 2 2 NA
HT4-7 4 2 NA
HT4-8 4 2 NA
HT4-9 2 2 NA
HT4-10 2 2 NA
HT4-11 2 2 NA
HT4-12 4 2 NA
HT4-13 4 2 NA
HT4-14 4 4 4

HT4-15 4 2 NA
HT4-16 3/2 4 1

HT4-17 4 2 NA
HT4-18 2 2 NA
HT4-19 1 NA NA
HT4-20 1 NA NA
HT4-21 4 2 NA
HT4-25 2 2 NA
HT4-26 NA NA NA
HT4-27 NA NA NA
HT4-29 1 NA NA
HT4-30 4 2 NA
HT4-31 2 2 NA
HT4-32 4 4 4

HT4-34 4 4 4

HT4-36 4 2 NA
HT4-37 4 2 NA
HT4-38 4 2 NA
HT4-39 4 2 NA
HT4-50 2 2 NA
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HT4-51 2 2 NA

Thir nghi€m 4ap luc thudc diét co duogc thuc hién dé danh gia kha nang chéng chiu cua cay
trong & cAp do cAu tric vi ty 1é ap dung thude diét cé quizalofop, 2,4-D, glufosinat va
dicamba cao hon nhu sau. Cac phuong phép xur ly quizalofop bao gdm: 1) quizalofop &
mitrc 0,32 pao (0,16kg) thanh phan c6 hoat tinh/mau Anh (4X) cong véi chét hoat dong bé
mit khong ion (non-ionic surfactant-NIS) 0,25% thé tich/thé tich duoc ap dung cho VE-
V2, sau d6 1a V4, sau d6 1a V8; 2) quizalofop ¢ muc 0,64 pao (0,32kg) thanh phﬁn ¢0 hoat
tinh/mAu Anh (8X) cong v&i NIS 0,25% thé tich/thé tich dugc ap dung cho VE-V2, sau d6
1a V4, sau d6 1a V8; hodc 3) quizalofop ¢ muc 1,28 pao (0,64kg) thanh phr:in c6 hoat
tinh/mAu Anh (16X) cong véi NIS 0,25% thé tich/thé tich duge &p dung cho VE-V2, sau
do 1a V4, sau d6 1a V8. Cac phuong phap xtr ly 2.4-D bao gdém 1) Amin 2,4-D & mitc 2 pao
(1kg) thanh phan c6 hoat tinh/mau Anh cong v6i NIS 0,25% thé tich/thé tich dugc ap dung
cho VE-V2, sau d6 1a V4, sau do6 la V8&; 2) Amin 2,4-D & murc 4 pao (2kg) thanh phﬁn co
hoat tinh/mAu Anh cong v6i NIS 0,25% thé tich/thé tich duoc 4p dung cho VE-V2, sau d6
1a V4, sau d6 1a V8; 3) Amin 2,4-D & muc 8 pao (4kg) thanh phan c6 hoat tinh/mau Anh
cong v6i NIS 0,25% thé tich/thé tich dugc ap dung cho VE-V2, sau d6 1a V4, sau d6 1a V8;
hodc 4) Amin 2,4-D ¢ mtc 16 pao (8kg) thanh phan c6 hoat tinh/mau Anh cdng v6i NIS
0,25% thé tich/thé tich dugc 4p dung cho VE-V2, sau d6 1a V4, sau d6 1a V8. Cac phuong
phap xur ly glufosinat bao gdm: 1) glufosinat 1,0 pao (0,5kg) thanh phén c6 hoat tinh/mau
Anh duoc ap dung cho V2, sau d6 12 V4, sau do 1a V8; 2) glufosinat 2,0 pao (1,0kg) thanh
phén c6 hoat tinh/mau Anh dugc ap dung cho V2 sau d6 la V4, sau d6 la V8; 3) glufosinat
4,0 pao (2,0kg) thanh phan c6 hoat tinh/mau Anh dugc 4p dung cho V2, sau d6 1a V4, sau
do 1a V8; hoic 4) glufosinat 8,0 pao (4,0kg) thanh phén c6 hoat tinh/mau Anh duge ap
dung cho V2, sau d6 1a V4, sau d6 1a V8. Cac phuong phép xir Iy dicamba bao gbm: 1)
dicamba & muc 2,0 pao (1,0kg) thanh phan c6 hoat tinh/mau Anh dugc ap dung cho V2,
sau d6 1a V4, sau do6 1a V8; 2) dicamba ¢ muc 4,0 pao (2,0kg) thanh phan c6 hoat tinh/mau
Anh duoc 4p dung cho V2, sau d6 1a V4, sau d6 1a V8; 3) dicamba ¢ muc 8,0 pao (4,0kg)
thanh phﬁn ¢6 hoat tinh/mau Anh dugc 4p dung cho V2, sau d6 1a V4, sau d6 la V8; hodc
4) dicamba & muc 16 pao (8kg) thanh phan c6 hoat tinh/mau Anh dugc &p dung cho V2,
sau d6 1a V4, sau d6 1a V8. Cac manh dat duge danh gia truc quan vé tén thuong céy trong
va céc thong sb duge thu thap, nhu trong phuong phéap sang loc vé hiéu qua lai ho gan. Cac
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gia tri trung binh téng thé ctia nhiéu ciy chira cing mot su kién dugc st dung, va hiéu qua
chdng chiu thudc diét c6 dugc tbng két ddi v6i mdi thudc diét co trong s6 bon loai thube
diét c6 1a xudt sic (4), t6t (3), kha (2), hoic kém (1) hodc khong ap dung (NA). Dit liéu
dugc dua ra trong Bang 5.
Bang 5: Thit nghiém ap lirc thude diét 6 mia thir nhat
CAu tric | Glufosinat | Dicamba | Quizalofop | 2,4-D
HT4-1 4 3 3
HT4-2 4
HT4-3 4
HT4-4 4
HT4-5 4
HT4-6 4
HT4-7 4
HT4-8 4
HT4-9 4
HT4-10 4
HT4-11 4
HT4-12 4
4
4
4
4
4
4
4
4
4
4

HT4-13
HT4-14
HT4-15
HT4-16
HT4-17
HT4-18
HT4-19
HT4-20
HT4-21
HT4-25
HT4-26 NA NA NA NA
HT4-27 NA NA NA NA
HT4-29 4 4 4 4

4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
4 4 4
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HT4-30
HT4-31
HT4-32
HT4-34
HT4-36
HT4-37
HT4-38
HT4-39
HT4-50
HT4-51

SN I SN B N N N Y T I S I o B
N T N N N N I = B = B S
NN I NG N N N S T B S R S R
S I N N N N N N T S

Dit liéu vé hiéu suét da hop cua cac ciy R2 dugce tao ra co mdi cAu tric trong s6 35 chu
tric duoc két hop va phan tich déi vai (1) thir nghiém hiéu qua lai ho gén ddi v6i kha ning
chéng chiu glufosinat + dicamba, quizalofop va 2,4-D, (2) thit nghiém hiéu qua RHS ddi
v6i kha nang chdng chiu glyphosat, tinh bét duc bong cd, va ning suit, va (3) thir nghiém
ap luc thube diét co d6i v6i kha nang chéng chiu ty 1€ 4p dung thudc diét ¢ quizalofop,
2.,4-D, glufosinat va dicamba cao hon. B%mg cach str dung dit liéu nay, 3 cAu tric (HT4-14,
HT4-32 va HT4-34) dugc chon dé cho di tiép tir 35 cAu tric duge thi nghiém. Sau do, céc

su kién ctia 3 cau triic nay duoc di tiép sang thir nghiém trén ruong dong mua thir hai.

Vi du 3: Phan tich phan ti

Phén tich phan to dugc thuc hién dong thoi véi cac thi nghiém trén rudng ddng vé céac su
kién duoc di tiép. Phuong phap khuéch dai va giai trinh tw ADN duoc st dung dé xéc nhan
trinh tw chén, s6 ban sao chén va su ving mit cia khung chinh trong doan chén. Vi tri cheén
trong hé¢ gen ngd dbi voi mdi su kién duge 1ap ban db. Phan tich phuong Bic duoc thuc
hién dé phat hién va do cac sén pham phién ma ARN théong tin cta cic gen pat, dmo, ft t
va cp4-epsps. Viéc giai trinh tu protein déu tan cung N ctia c4c protein PAT, DMO, FT_T
va CP4-EPSPS duoc tinh ché tir ciy chuyén gen dugc thuc hién dé xac nhan trinh tu protein
t4i t6 hop. Phan tich thAm tach phuong T4y dé phat hién cac protein PAT, DMO, FT T va
CP4-EPSPS dugc thuc hién véi cac mau cdy chuyén gen. Phan tich phuong Nam chuyén
sau duogc thuc hién trén ADN hé gen tu céc cay Rl dé x4c nhéan sb lugng ban sao va su
véng mit ctia khung chinh.
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Vi du 4: Thir nghiém trén ruong dong ning cao

Céc thtr nghiém trén rudng dbng nang cao (thir nghiém mua tha hai va hon thé nita) duoc
thue hién trong nhiéu nam véi cac sy kién duge di tiép tir cac thir nghiém trén rudng dong
mia thir nhit déi véi cac chu tric HT4-14, HT4-32 va HT4-34. Hiéu suat cua nhiéu ciy
riéng biét ddi v6i mdi su kién trong mdi thir nghiém trén rudng ddng dugc phan tich & dang
tap hop. Do d6, mdi su kién dugc biéu thi bing nhiéu cdy don nhét. Diéu nay cho phép
hiéu suit ctia mdi su kién dugc phan tich trong nhidu diéu kién, tai céc dia diém va khu
vuc dia ly khac nhau va dbi v6i nhiéu thude tinh khac nhau.

Céac thtr nghiém trén rudng ddng duge thuc hién véi cay lai ho gan (dong hop tir d6i véi su
kién) va cdy lai (ban hop tir dbi véi su kién) dé danh gia (1) hiéu qua tinh trang ctia cac ty
1€ thuong mai c6 kha nang chéng chiu glufosinat, dicamba, quizalofop, va 2,4-D, (2) hiéu
suit ndng hoc, (3) hiéu qua cua hé théng lai Roundup (Roundup Hybridization System -
RHS) va glyphosat, va (4) thir nghiém 4p luc thubc diét c6 dbi v6i kha nang chong chiu
voi ty 1€ 4p dung cac thubc diét co quizalofop, 2,4-D, glufosinat va dicamba cao hon.
Trong cac thr nghiém trén rudng déng mua 1, 30 su kién dugc thir nghiém dbi voi chu tric
HT4-14, 41 sy kién duge thir nghiém dbi véi cau tric HT4-32 va 21 sy kién duge thir
nghiém dbi véi chu trac HT4-34. Bang viéc st dung dit liéu da hop tir céc thir nghiém nay,
cac su kién duoc chon dé cho di tiép. Trong céc thtr nghiém trén rudng déng mua 2, 15 su
kién dugc thir nghiém déi v6i chu trac HT4-14, 38 su kién dbi v6i cdu tric HT4-32 va 38
su kién dbi vé6i chu trac HT4-34 (con sb nay bao g6m mot sd su kién khong duogc thi
nghiém trong thr nghiém trén rudng dong mua 1 vi thiéu hat gidng trong mua d6). Céc su
kién ddi vé6i cdu trac HT4-14 dugc mo ta dic tinh bang phan tich phan ti nhu dugc mo ta
trong Vi du 3 va dir liéu nay cling duoc str dung dé chon cac su kién. Dit liéu da hop tir cac
thir nghiém nay va phuong phap mo ta dic tinh phan tir chuyén sau vé céc sy kién doi voi
cAu trac HT4-14 dwoc sit dung dé chon 3 sy kién dé cho di tiép ddi voi céu trac HT4-14.
Dit lidu da hop tir cdc thir nghiém nay duoc st dung dé chon 24 sy kién dé cho di tiép doi
v6i chu triic HT4-32 va quyét dinh khong cho di tiép cac sy kién bat ky déi véi chu tric
HT4-34. Trong céc thir nghiém trén rudng ddng mua 3, 3 su kién déi véi cdu trac HT4-14
va 24 su kién dbi v6i cAu truc HT4-34 duge thir nghiém. Dit liéu da hop tir cdc thir nghiém
nay duoc st dung dé chon 2 s kién dé cho di tiép dbi véi céu triic HT4-14 va quyét dinh

khéng cho di tiép cc sy kién bt ky dbi voi HT4-32. Cac thi nghiém trén ruong dong mua
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4 duoc st dung dé so sanh hai su kién cudi cung ¢ mot sb lurong 16n céc dia diém, trong
nhiéu diéu kién khac nhau, va trong cht mam nguyén sinh lai va lai ho gin dé tao ra dit
lidu can thiét dé chon sy kién vu viét. Bang 6 dua ra sb lrong céac sy kién don nhét dugc
thir nghiém d6i v6i mdi cAu truc trong céc thir nghiém trén rudng ddng duoc thuc hién
trong mdi mua.

Bang 6: Tong két thir nghiém trén rugng dong nang cao

Mobc HT4-14 | HT4-32 | HT4-34
Rudng dong mua 1 30 41 21
Rudng dong muia 2 15 38 38
Rudng dong mua 3 3 24 0
Rudng dong mua 4 2 0 0
Chon su kién cudi cung 1 0 0

Céac thir nghiém trén rudng ddng vé hiéu suit ndng hoc duge chay trong cing mot mua véi
cac thtr nghiém trén rudng dong vé hidu qua tinh trang. T4t ca cac thir nghiém trén rudng
ddng da st dung mot thiét ké khéi hoan chinh ngiu nhién va duoc thuc hién tai nhiéu dia
diém. Céc thir nghiém trén rudng déng duoc thuc hién tai cac dia diém & Bic M¥ va Nam
My. Pbi voi ca thir nghiém trén rudng ddng vé hiéu qua va nong hoc, viée tinh diém nong
hoc duge thu thap trong sudt mia thir nghiém trén rudng dong va vao cudi mia, ning sut
duge xac dinh (ning suat hiéu qua hodc ning suit nong hoc). Cac thir nghiém trén rudng
dbng vé hidu qua dugc thuc hién dé danh gi4 ton thuong cay trong 10 dén 14 ngay sau khi
ap dung thudc diét c6. Danh gia tdn thuwong cdy trong dich 1a diém s6 dudi 10% dé cho di
tiép mot su kién nao do. Pébi voi cac thir nghiém trén rudng ddng nong hoc, duy tri duge
cac manh dat khong c6 cé dai va khong c6 chét diét co thir nghiém nao duge ap dung trong
mua trong trot. Cac thir nghiém trén rudng ddng ndng hoc lai bao gbm céc dbi chimg lai
c6 thé so sanh dugc (ddi chung lai) dugce tao ra bang cach sir dung cling dong ngd b6 me
duoc sir dung dé tao ra cAy nhan gidng lai chuyén gen, nhung khong chua su kién chuyén
gen. Cac d6i ching lai ho gan 1a san pham lai ho gan ¢6 thé so sanh dugc véi cac dong lai
ho gin chuyén gen.

Dé so sanh dir liéu thir nghiém trén rudng dbng, phép phan tich tong hop duge thuc hién

bang cach st dung phan téng hop cua tat ca cac cay trong dit liéu thir nghiém trén rudng
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ddng da mua, da dia diém. Vi dy, Bang 7 minh hoa qua nhidu mua sb 1an sao chép (1in sao
chép) trong d6 mdt cach quan sat duoc ldp lai ddi v6i hai su kién HT4-14 dugce chon va
tdng s6 cdy riéng biét dwgc thir nghiém trong mdi thir nghiém doi v6i mdi sw kién.

Bang 7: Cac lin sao chép trong thir nghiém trén rudng dong

Mébc Sw kién Téng sb Téng sb
14n sao cay
chép

Rudng dong | SUKIEN 2 235 16.450
mua 1

Rudng dong | MON87429 235 16.450
mua 1

Rudng dong | SUKIEN 2 100 7.000
mua 2

Rudng dong | MONB87429 100 7.000
mua 2

Rudng dong | SUKIEN 2 529 37.030
mua 3

Rudng dong | MON87429 513 35.910
mua 3

Rudng dong | SUKIEN 2 228 15.960
mua 4

Rudng dong | MON87429 228 15.960
mua 4

Rudng dong | SUKIEN 2 56 3.920

" muad

Rudng dong | MONS87429 | 2465 172.550
mua 4

Phép phan tich tong hop v& nhiéu thir nghiém trén rudng ddng vé hiéu qua lai duge hoan
thanh dé so sanh xép hang ton thwong lai. Vi dy, Bang 8 dua ra xép hang ton thuong qua
nhidu mua ddi véi hai su kién HT4-14 dugc chon & V8 (trong d6 phan tich V& bao gém

t6n thuong tich Iy tir cac 14n ap dung thude di€t ¢ V2, V4, V6 va V8) véi su khéc bigt
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nhé nhét ¢6 ¥ nghia v& mit théng ké & muc tin cay 95% (LSD & p <0,05). Cac cdy bao
odm su kién ngd MONBS7429 va céc ciy chira sy kién 2 déu thé hién hiéu suét tot trong cac
thir nghiém nay.

Bang 8: Phan tich tbng hop vé su xép hang ton throng tir cac thir nghiém trén

rudng dong ve hiéu qua lai

Mbe Sw kién Tén LSD (P
thwong <0,05)
A%
Rudng dong | MON87429 1,3 2,1
mua 1
Rudng dong | SU KIEN 2 1,1 2,1
mua 1
Rudng dong | MON87429 1,7 3,1
mua 2
Rudng déng | SU KIEN 2 2,6 3,1
mua 2
Rudng dong | MON87429 | 0,08 3,4
mua 3
Rudng dong | SU KIEN 2 0,13 3,4
mua 3

Phép phan tich tong hop v& nhiéu thir nghiém trén rudng dong vé hiéu qua lai dugc hoan
thanh dé so sanh ning suit & dang gia/mau Anh (Bu/ac). Vi du, Bang 9 dua ra néng sut
tir c4c giéng lai qua nhiéu mia d&i v6i hai sy kién HT4-14 duoc chon v6i sy khac biét nho
nhét c6 ¥ nghia théng ké & muc tin cay 95% (LSD & p <0,05). Céc cdy bao gdm sur kién
ngd MON87429 va cac cdy chira sy kién 2 déu th8 hién hiéu suét tét trong cac thir nghiém
nay.

Béang 9: Phan tich tong hop vé niing sut tir cac thir nghiém trén rudng ddng vé hiéu

qua lai

Moc

Sw kién

Ning suat

(Bu/ac)

LSD
(p<0,05)
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Rudng dong | MON87429 222 12
mua 1

Rudng dong | SU KIEN 2 222 12
mua 1

Rudng dong | MON87429 197 15,4
mua 2

Rudng dong | SU KIEN 2 197 15,4
mua 2

Rudng déng | MON87429 210,9 9,1
mua 3

Rudng dong | SU KIEN 2 211,5 9,1
mua 3

Thir nghiém trén rudng ddng vé thuc hién thtr nghiém ép lyc voi thudc diét cé duge ap
dung & ty 18 4p dung cao hon so v6i cach str dung thwong mai duoc thyc hién véi cac cay
lai va lai ho gan chira su kién chuyén gen don nhét. Céc loai thudc diét ¢ glufosinat (trong
khoang tir 1,6 pao (0,8kg) dén 6,4 pao (3,2kg) thanh phan ¢6 hoat tinh/mau Anh), dicamba
(trong khoang tir 2,0 pao (1,0kg) dén 16 pao (8kg) thanh phan c6 hoat tinh/mau Anh),
quizalofop (trong khoang tir 0,32 pao (0,16kg) dén 1,28 pao (0,64kg) thanh phén c6 hoat
tinh/mau Anh), 2,4-D (trong khoang tir 2,0 pao (1,0kg) dén 8,0 pao (4,0kg) thanh phan c6
hoat tinh/mau Anh) va glyphosat (& mirc 3,0 pao (1,5kg) duong lugng axit/mau Anh) duogc
ap dung trong cac thir nghiém trén rudng dbng dé kiém tra ap luc vé hiéu qua cua cac tinh
trang chéng chiu thudc diét co. Vao cudi mua, cac thir nghiém trén rudng déng vé viéc thuc
hién thir nghiém ap luc lai dugc thu hoach va nang suét (Bu/ac) duge xéac dinh. Vi du, Bang
10 dua ra dit liéu ning suét tir gidng lai va gibng lai ho gan trong céc thir nghiém khac nhau
b1 v6i hai su kién HT4-14 duge chon vé6i sy khac biét nhé nhét ¢6 ¥ nghia théng ké & mirc
tin cdy 95% (LSD ¢ p<0,05). Céc cay bao gbm sy kién ngd MON87429 va céc cdy chira
sw kién 2 déu thé hién hiéu suét tdt trong c4c thit nghiém v& ning suit gidng lai va gidng
lai ho gan ddi véi tat ca cac phuong phap xt ly bang thudc diét co. Két qua nay cho thiy
réng viéc thuc hién thém thir nghiém trén rudng co thé nhan dién loi thé nang suét lai ho

gln d6i v6i su kién ngd MON87429 so véi su kién 2.
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Bang 10: Nang sudt tir cac thir nghiém trén rudng dong vé hi¢u qua thwe hién thi

nghiém ap lwe lai/lai ho gin

Thubc diét | Cay Ning suat LSD
co Sw kién (Buw/ac) (p<0,05)
Glufosinat | Lai | MON&7429 256 28,4
Glufosinat | Lai | SUKIEN 2 240 28,4
Dicamba Lai | MON87429 264 39,2
Dicamba Lai | SUKIEN?2 256 39,2
Quizalofop | Lai | MON87429 251 48,5
Quizalofop | Lai | SUKIEN 2 257 48,5
2,4-D Lai | MON87429 261 38,4
2,4-D Lai | SUKIEN?2 254 38,4
Lai
ho
Glyphosat | gin | MON87429 90,1 46
Lai
ho
Glyphosat | gin | SUKIEN 2 67,2 46

Céc thir nghiém ndng hoc lai trén rudng d6ng duoc thuc hién, cac sb do ndng hoc duoc thu
thép trong sudt mua va ning sut néng hoc dugc xéac dinh vao cudi mua. Phép phan tich
tbng hop xuyén subt cac thir nghiém trén rudng dong nong hoc lai da mua, da dia diém
dugc st dung dé so sanh ning suét cta ddi chung lai va giéng lai. Vi dy, Bang 11 duara
dit liéu ning suét (Bu/ac) dbi véi hai sw kién HT4-14 duge chon véi sw khéc biét nho nhat
¢6 ¥ nghia théng ké & mitc tin cdy 95% (LSD & p<0,05). Céc cly bao gbm su kién ngd
MON87429 vi céc cdy chira Su kién 2 déu thé hién hiéu suét tot trong céc thir nghiém nay
va khong tim thdy su khéac biét thdng ké nao vé ning suét lai d6i v6i cac cdy chira mot

trong hai su kién nay khi so sanh véi cic cay doi chimg.
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Bang 11: Phan tich téng hop vé niing sudt tir cac thir nghiém trén rudng dong vé

nong hoc lai

Mée Sw kién Ning suat LSD
(Bu/ac) (p<0,05)

Rudng dong | Déi ching - 222 9
mua 1 khong co

Rudng dong | MON87429 220 9
mua 1

Rudng dong | SUKIEN 2 224 9
mua 1

Rudng dong | Dai ching - 224.6 13,7
mua 2 khong ¢o

Rudng dong | MON87429 211 13,7
mua 2

Rudng dong | SUKIEN 2 215 13,7
mua 2

Rudng dong | Dai chimg - 213,6 9,7
mua 3 khong co

Rudng dong | MON87429 213,3 9,7
mua 3

Rudng dong | SU KIEN 2 212,4 9,7
mua 3

Céc thir nghiém trén rudng ddng vé hiéu qué lai ho gan dugc thuc hién dbi v6i kha nang
chéng chiu glyphosat va Hé théng Lai tao Roundup (RHS) va nang suit dugc xé4c dinh vao
cudi mua. Glyphosat dugc ap dung véi ty 1€ 1,5 pao (0,75kg) duong luong axit/mau Anh
dé kiém soat c6 dai, sau d6 12 hai 1an ap dung gy bét duc bang glyphosat & mirc 0,75 pao
(0,375kg) duong lugng axit/miu Anh & khoang V8, sau d6 1a 0,75 pao (0,375kg) duong
lwong axit/miu Anh & khoang V10. Phép phan tich tdng hop xuyén sudt cac thir nghiém
trén rudng déng vé hiéu qua lai ho gan da mua, da dia diém duogc sir dung dé so sanh ning
sudt cua cdy. Vi du, Bang 12 dua ra di liéu nang sudt (Bu/ac) d6i véi hai su kién HT4-14

dugc chon véi su khac biét nho nhit ¢6 y nghia théng ké & murc tin cay 95% (LSD &
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p<0,05). Ca hai thir nghiém trén ruong dong miia 2 va mia 3 déu thé hién mirc giam ¢6 ¥
nghia vé mit théng ké v& ning suit & cac cdy chira Sy kién 2 khi so sanh v6i cac cay chia
su kién MONS87429. Nhitng dit lidu nay biéu 16 hidu sudt wu viét trong cac thir nghiém
ning sut hiéu qua lai ho gan cila cic ciy bao gbm sy kién ngd MON87429.

Bang 12: Phéan tich tong hop vé ning sudt tir cac thir nghiém trén rufng dong vé

hi€u qua lai ho gin dwgc xir ly bing glyphosat

Mébc Swkién | Ning suit LSD
(Bu/ac) (p<0,05)

Rudng dong | MON87429 89,9 14,3
mua 1 |

Rudng dong | Sukién 2 87,5 14,3
mua 1

Rudng dong | MONg87429 119.6 18,0
mua 2

Rudng dong | Sukién 2 99,0 18,0
mua 2

Rudng dong | MON87429 105,6 10,5
mua 3

Rudng dong | Sukién 2 90,13 10,5
mua 3

Céc thir nghiém trén rudng ddéng ndng hoc lai ho gan duoc thuc hién va ning suit duoc
xéc dinh vao cudi mia dbi véi cac cay khong duge xt ly. Cac thir nghiém nay bao gbm ddi
chimg cia cac dong lai ho gén c6 thé so sanh duge véi dong lai ho gan chuyén gen. Phép
phan tich tong hop xuyén sudt cac thir nghiéni trén rudng dong nong hoc lai ho gin da mua,
da dia diém duoc thuc hién, c6 so sanh nang suét ctia ddi chimg theo cip va gidng lai ho
gan chuyén gen. Vi dy, Bang 13 dua ra dit liéu nang sudt (Bu/ac) d6i v&i hai su kién HT4-
14 duoc chon véi sy khac biét nho nhat c6 ¥ nghia thong ké & murc tin cdy 95% (LSD &
p<0,05). Khong phét hién thay su khac biét théng ké nao vé ning suét néng hoc lai ho gan
gifra céc cay dbi chung va ciy bao gbm su kién ngd MON87429. Nguoc lai, d6i véi cac
thr nghiém trén rudng dbng mua 3, c6 mirc giam c6 ¥y nghia vé mit thdng ké vé nang suét
& cac cdy chira sy kién 2 khi so sanh voi cac cay d6i chimg va cay bao gbm su kién ngd
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MON87429. Céc dit liéu nay biéu 16 hiéu sut wu viét trong cac thir nghiém trén ruong
ddng ndng hoc lai ho gan clia cdy bao gbm su kién ngd MON87429.

Bang 13: Phan tich tong hep vé ning suit tir c4c thir nghiém trén rugng dong vé

nong hoc lai ho gin

Mobc Sw kién Téng LSD
(Bu/ac) (p<0,05)

Rudng dong | Doi ching - 105,2 8,9
mua 1 khong co

Rudng dong | MON87429 104,1 8,9
mua 1

Rudng dong Sy kién 2 102,5 8,9
mua 1

Rudng dong | Déi chimg - 103,7 15,3
mua 2 khong co

Rudng dong | MON87429 93,4 15,3
mua 2

Rudng dong Su kién 2 91,4 15,3
mua 2

Rudng dong | Doi chimg - 116,6 6,2
mua 3 khong co

Rudng dong | MON87429 112,8 6,2
mua 3

Rudng dong Su kién 2 106,1 6,2
mua 3

Céc thir nghiém hiéu qua lai dugc thyc hién tai bdn dia diém & Argentina dé danh gia kha
ning chéng chiu cla cdy voi glufosinat, dicamba, quizalofop, haloxyfop, 2,4-D va
glyphosat. Cay chira MON87429 dugc lai tao v6i cdy chira ca su kién ngd MON88017 va
su kién ngd MON89034 dé tao ra thé hé con chira tat ca ba sy kién (MON87429 x
MONBS8017 x MON89034). Céc phuong phép xi ly bang thube diét ¢ bao gom 1) ddi
ching khong dugc xtt ly; 2) glufosinat & mirc 0,448kg thanh phan c6 hoat tinh/ha dugc ap
dung & giai doan V2, sau d6 la cing mot cach ap dung cho giai doan V6; 3) glufosinat &

muc 0,896kg thanh phé”m c6 hoat tinh/ha dugc ap dung ¢ giai doan V2, sau d6 1a, cung mot
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cach ap dung cho giai doan V6; 4) dicamba ¢ murc 0,56 pao (0,28kg) duong lugng axit/mau
Anh duoc 4p dung & giai doan V2, sau do 13, cing mot cach ap dung cho giai doan V6; 5)
dicamba & mirc 1,12 pao (0,56kg) duong lugng axit/mau Anh duoc ap dung & giai doan
V2, sau d6 13, cing mot cach ap dung cho giai doan V6; 6) quizalofop ¢ mirc 0,09kg duong
lwong axit/ha dugc ap dung & giai doan V2, sau d6 13, cing mot cch dp dung cho giai doan
V6; 7) quizalofop & mirc 0,18kg duong lwgng axit/ha duoc dp dung ¢ giai doan V2, sau do
1a, cing mot cch 4p dung cho giai doan V6; 8) haloxyfop ¢ mirc 0,1kg dwong lugng axit/ha
dugce ap dung & giai doan V2, sau d6 1a, cing mot cach 4p dung cho giai doan V6; 9)
haloxyfop & mirc 0,2kg duong lugng axit/ha dugc ap dung & giai doan V2, sau do 1a, cing
mot cach ap dung cho giai doan V6; 10) 2,4-D & mirc 1,12 pao (0,56kg) thanh phan c6 hoat
tinh/mau Anh duogc ap dung & giai doan V2, sau do6 1a cing mot cach ap dung cho giai doan
V6; 11) 2,4-D 6 mc 2,24 pao (1,12kg) duong luong axit/mau Anh duogc ap dung & giai
doan V2, sau d6 13, cing mot cach ap dung cho giai doan V6; hodc 12) glyphosat & mirc
2,24 pao (1,12kg) duong luong axit/mau Anh duoc 4p dung & giai doan V2, sau d6 1a, cung
mdt cach ap dung cho giai doan V6. Viéc thu thap dit liu bao gbm ton thurong cay trong
10 dén 14 ngay sau khi 4p dung thudc diét c6 V2 va V6 va xép hang cubi cing & VT, s6
ngay dén khi dat 50% phan hoa, s6 ngay dén khi dat 50% rau, chidu cao cdy, chiéu cao
bong, trong lugng vo, trong lugng kiém tra, d6 am, va nang suit hat. Tt ca cac dit liéu
duge dua vao phép phan tich phuong sai va phuong phép tach trung binh ¢ mire p <0,05.

Kha ning chéng chiu thude diét co cia cay chira MON87429 x MON88017 x MON89034
1a xuét sdc (ton thuong ciy trong <10%) dbi véi tat ca cac ty 1& glyphosat, glufosinat,
dicamba, quizalofop, haloxyfop va 2,4-D duoc thir nghiém. Ty 1€ xtt ly thudc diét cé khong
tao ra su khac biét d6i voi ton thuong cay trdng truc quan. Chiéu cao bong khong khéc biét
dang ké d6i v6i phuong phap xu 1y bét ky trong s6 phuong phép xt Iy ndy so v6i phuong
phap x Iy bing thudc diét c6 tiéu chuan 12 (glyphosat ¢ mirc 2,24 pao (1,12kg) duong
lwong axit/mau Anh). Khong c6 su giam vé chiéu cao cay hoic trong lugng thir nghiém,
su tang vé do 4m cua hat, d6 tré cua qua trinh truéng thanh (dugc do bing sb ngay dén khi
dat 50% phan hoa hodc riu ting), sy giam vé nang suit hat déng ké nao cua ciy chua
MON87429 x MON88017 x MON89034 trong phuong phap xir ly bat ky so véi dac diem
do cua cdy khong duge xir ly. Cay lai dugc tao ra thong qua viéc lai tao c@y chiura
MONZ87429 véi cay chira su kién dem lai kha nang chéng chiu glyphosat & m6 dyc (nhu
su kién ngd c6 ban trén thi truong MON88017 hodc NK603) dem lai kha nang chéng chiu
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sinh dudng xuét sic ddi v6i glyphosat, glufosinat, dicamba, quizalofop, haloxyfop, 2,4-D
khi dugc ap dung ¢ ty 1€ thuong mai ghi trén nhan.

Ba ndam thir nghiém trén rudng ddng duge st dung dé kiém tra vé ddi chimg ctia cac cay
bao gom sy kién ngd MON87429 bang cach str dung clethodim. Céc thir nghiém nay da
danh gia viéc st dung trong cac phuong phap d6i chting moc dai cta thubc diét co DIM
v6i cac cdy bao gdm su kién ngd MON87429. Quan sét cac cdy duge it ly bang clethodim
theo ty 1€ thuong mai ghi trén nhan va dbi chimg hoan toan clia cac ciy bao gbm su kién
ngd MON87429.

Dit liéu duge tich lily tir phép phan tich phan tir va tir thir nghiém trén rudng ddng véi cay
lai ho gén va cy lai bing cach danh gia (1) hiéu qua tinh trang cua cac ty 1¢ thuong mai
¢6 kha ning chéng chiu glufosinat, dicamba, quizalofop, va 2,4-D, (2) hi¢u suit nong hoc,
(3) hiéu qua cua He théng Lai tao Roundup (RHS) va kha nang chéng chiu glyphosat, va
(4) thir nghiém éap luc thude diét c6 déi voi kha niang chdng chiu véi ty 1€ ap dung cac thude
diét co quizalofop, 2,4-D, glufosinat va dicamba cao hon dugc phén tich dbi voi tt ca céac
su kién duoc kidm tra vé cac cdu triic HT4-14, HT4-32 va HT4-34. Phép phan tich dit ligu
tich lfly da chtng minh hiéu sut uu viét tong thé cua su kién ngd MON87429 so véi cac

su kién khac va dem lai viéc chon sy kién nay cho muyc dich thuong mai.

Vi du 5: M6 ta dic tinh phin ti ciia sy kién ngé MON87429

Su kién ngd MON87429 dugc dua vao qua trinh md ta dic tinh phan tir rong rai sau khi
dugc chon lam su kién thuong mai. Poan chén chuyén gen cua sy kién ngd MON87429
chura céc yéu t6 va trinh tw duge mo ta trong Bang 1.

Viéc phan tich trinh tw ADN cua su kién ngd MON87429 dugc thuc hién. Phép phan tich
thAm tach phuong Nam dugc thyc hién dé x4c nhén rang cac ciy bao gdm su kién ngd
MON87429 chita mdt ban sao nguyén ven don 1€ cua toan bo doan chén chuyén gen ma
khong c6 khung chinh vat truyén bién nap bit ky. ADN kep dugc giai trinh tw & ca hai dau
mit 5' va 3' ciia doan chén, va cac diém ndi twong tng dugc xéc dinh bang cach str dung
k¥ thuat chup trinh tu, lam giau, giai trinh tu, PCR nghich dao va budc di hé gen. Cac trinh
tw ADN kep dbi v6i su kién ngd MON87429 dugc 1ap ban db theo dang lap rap vét Iy hé
gen ngd da biét. Thong tin trinh ty vi tri chén dugce sir dung cho phép phén tich tin sinh hoc
vé vi tri nhiém sic thé cua sy kién. Tinh toan ven cua vi tri chén dugc xac dinh bﬁng PCR

xuyén suot cac alen loai hoang dai bang cach st dung cac doan mo1 dac hi€u v6i cac vung
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kep cua su kién ngd MON87429. Vi tri chén loai hoang dai dugc st dung dé 1ap ban dd vi
trf tich hop chuyén gen don nhét déi véi su kién ngd MON87429 vao hé gen tham chiéu
ctia ngd. Pé dam bao rang khong c6 su thay déi hodc dot bién nao duge dwa vao ving bét
ky cia gen chuyén trong sudt qua trinh bién nap, toan bd doan chén chuyén gen ctia su
kién ngd MON87429 dugc phan 1ap tir cdy va duoc giai trinh ty. Thong tin trinh tu cua
diém ndi 5', diém ndi 3' va doan chén chuyén gen dugc dé xuét trong ban mo ta nay ¢ dang
SEQ ID NO: 1-10.

Phép phan tich ARN vé cac cy chira ciu triic clia sy kién ngd MON87429 duge thyc hién.
Phép phan tich phuong Bic duoc thuc hién trén ARN tong dugce phan 1ap tir hat cua cdy
bao gdm su kién ngd MON87429. Phuong phép nay da x4c nhén kich c& va s6 luong san
pham phién ma cta céc san pham ARN thong tin pat, dmo, ft_t va cp4-epsps. Mirc do biéu
hién ARN dbi véi CP4-EPSPS ciing dugc do bing phuong phép PCR thdi gian thuc bang
cach st dung cac mau tlir md cdy bao gbm s kién ngd MON87429. Phuong phép khuéch
dai nhanh céc dau mat ADN b trg (RACE) dugc st dung dé nhan dién cac san phém phéan
cit CP4-EPSPS dé x4c nhan rang hién tuong phan cit san pham phién ma CP4-EPSPS chi
xay ra & cdc bong cd ciia cdy bao gdm su kién ngd MON87429 va rang hién tuong nay
duoc kich hoat bdi ARN can tré nho ddc hiéu voi mo duc ndi sinh cua ngd (ARN can tro
nho) theo phuong thirc dic hiéu voi trinh ty. Phép phén tich phuong Bic trong luong phan
tir thép duge thuc hién dé chimg minh rdng khong ¢6 ARN can tré nhé ciia CP4-EPSPS
nao ma c6 thé lam phuong hai dén kha nang chdng chiu glyphosat & cac mo khong phai
bong co.

Phép phan tich protein v& cdy chua cdu tric cua su kién ngd MON87429 duoc thurc hign.
Phuong phép giai trinh tu protein dAu tan cing N vé c4c protein PAT, DMO, FT_T va
CP4-EPSPS da dugc biéu hién duoc thuc hién bé‘mg cach st dung chét chiét protein duogc
tinh ché mién dich tir hat dé x4c nhan trinh ty axit amin du tan cung N x4c thuc. Phép
phan tich thdm tach phuong Ty dugc thuc hién trén chét chiét protein tir hat bao gém su
kién ngd MON87429 dé xac nhan ring mot loai protein c6 kich ¢ du kién don 1¢ dang lan
Iwot duge tao ra ddi véi PAT, DMO, FT T va CP4-EPSPS. ELISA dugc st dung dé xéc
dinh muc protein & 14, hat gidng, ré va phén hoa ctia cay dbi v6i cac protein PAT, DMO,

FT T va CP4-EPSPS.

52



48269 53/84

Vi du 6: Phat hién sy kién ngd MON87429

Viéc phat hién sy kién ngd MON87429 trong mau ¢6 thé dugc thuc hién béng cach su
dung cac k¥ thuat phat hién ADN, ARN hodc protein. Cac vét li¢u va phwong phap phat
hién 1am vi du duoc d& xuit duéi day. Viéc phat hién c6 thé xac dinh sw c6 mat hodic vang
mit ciia su kién ngd MON87429 trong miu. Viée phat hién c6 thé biéu 16 s lugng ban sao
hé gen cua sy kién ngd MON87429 (d6 1a ban hop t, d6ng hop tir hodc di hop tk) trong
mau ciia ADN hé gen.

Phuong phap khuéch dai nhiét theo chi tiéu ddc hiéu vé6i su kién Applied Biosystems ™
TAQMAN® (Thermo Fisher Scientific) dugc phat trién dé nhén dién sy kién ngo
MON87429 trong miu. Doan do va doan mdi ADN duogc st dung trong thtt nghiém chi
tiéu 1a cac doan mdi SQ51062 (SEQ ID NO: 11), SQ51053 (SEQ ID NO: 12) va doan do
PB50370 dugc danh diu 6-FAM™ (SEQ ID NO: 13). 6-FAM la san phdm nhuém huynh
quang cua Applied Biosystems (Foster City, CA) dugc gin két vao doan do ADN. Déi vai
cac doan do TAQMAN MGB™, hoat tinh exonucleaza 5' cia ADN polymeraza Taq phén
cét doan do tir ddu mut 5, gitra hop chit huynh quang va chat dap tat. Khi dugc lai tao véi
dai ADN dich, chit dap tit va hop chat huynh quang duoc tach ra da dé tao ra tin hiéu
huynh quang, vi vy ma giai phéng huynh quang. SQ51062 va SQ51053 khi dugc st dung
v6i cac phuong phéap phan tng nay va PB50370 tao ra san phim khuéch dai ADN ma c6
tinh chin do4n vé su kién ngd MON87429. Céc ddi chiing ding cho phép phén tich nay
can phai bao gbm dbi chiing duong bao gdm su kién ngd MONg7429, d6i ching am tir
ngo6 khong chuyén gen va d6i chimg 4m khong chira ADN khuon mau. Ngoai ra, t61 uu 13,
d6i chting dung cho phan tmg PCR can phai bao gém Poan mdi Déi chimg Bén trong va
Doan do Pbi ching Bén trong, dic hiéu voi mot gen ban sao don 1€ trong h¢ gen cua ngo.
Cac thir nghiém nay dugc t8i wu hoa dé st dung véi Applied Biosystems GeneAmp® PCR
System 9700 (Thermo Fisher Scientific) dugc chay ¢ van tc tdi da, nhung c6 thé sir dung
thiét bi khac.

Mot vi du vé cac diéu kién hitu ich v6i cac phuong phap TAQMAN dé phat hién sur kién
ngd MONS7429 1a nhu sau. Bude 1: nude 18 triéu 6m duge diéu chinh dé c6 thé tich cubi
cung 1a Spl. Bude 2: 2,28ul Universal Master Mix 2X (ANTP, enzym, chit dém) dén ndng
d6 cubi cing 1X. Budce 3: 0,05l doan mdi su kién-1 (SQ51062) va doan moi sw kién-2

(SQ51053) (duoe tai tao huyén phi trong nude 18 triéu 6m dén ndng do 1a 100uM ddi véi
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mdi doan mdi) dén ndng dd cubi cung 0,9uM. Bude 4: 0,01ul doan mdi su kién 6-FAM
MGB PB50370 (duoc tai tao huyén phil trong nuée 18 triéu dm dén nong do 1a 100pM)
dén ndng d6 cudi cung 0,2uM. Buéc 5: 0,05pl hén hop doan mdi ddi chiing bén trong-1
va doan mdi dbi chimng bén trong-2 (dugc téi tao huyén phu trong nuéc 18 triéu 6m dén
ndng do 1a 100uM dbi véi mdi doan mdi) dén ndng d6 cudi cing 0,9uM. Bude 6: 0,01pl
doan moi ddi chimg bén trong VIC™ (duogc tai tao huyén phi trong nuéc 18 triéu dm dén
ndng do 1a 100,M) dén ndng do cudi cing 0,2uM. Bude 7: 2,5u1 ADN dugc chiét (khuon
miu) ciia mdi mAu v6i mot trong cac mAu sau bao gdm: (a) cac mau 14 can phén tich; (b)
dbi ching 4am (ADN khong chuyén gen); (c) ddi ching nuée 4m (khong c6 khudn mau);
va (d) ngd déi chimg duong chita ADN su kién ngd MON87429. Budc 8: Diéu kién méy
luan nhiét nhu sau: mot chu ky ¢ 95°C trong 20 gidy; bén muoi chu ky 95°C trong 3 gidy,
sau do, 60°C trong 20 gidy; va chu ky cubi ciing 1 10°C.

Thir nghiém vé dac tinh hop tir dwgc phét trién dé xac dinh xem liéu céy trong bao gbm su
kién ngd MON87429 1a di hop tir hay dong hop tir ddi v6i sw kién hodc alen loai hoang
dai. C6 thé thiét ké thir nghiém phan tng khuéch dai bang cach st dung thong tin trinh tu
dugce dé xuét trong ban mo ta ndy. Vi dy, thir nghiém PCR nhu vy thudng bao gbm kiéu
thiét k& cua it nhat ba doan moi: doan mdi-1, doan mdi-2 va doan mdi-3, trong d6 doan
mdi-1 dic hidu véi ADN hé gen ctia ngd trén phan kep 3' cta sy kién ngd MON87429;
doan mdi-2 1a dic hiéu véi doan chén chuyén gen su kién ngd MON87429; va doan mdi-
3 1a dic hiéu véi alen loai hoang dai. Khi dugc st dung lam cap doan moi trong phan ting
khuéch dai, doan mdi-1 véi doan mdi-2 s& tao ra san phém khuéch dai PCR dic hiéu véi
sy kién ngd MONg87429. Khi dugc str dung lam cap doan mbi trong phan Umg khuéch dai,
thi doan mdi-1 v6i doan mdi-3 s& tao ra san phém khuéch dai PCR dic hiéu véi alen loai
hoang dai. Trong phan tng PCR dugc thuc hién trén ADN hé gen ngd, cac san pham
khuéch dai PCR tuong ung dugc tao ra tir doan mdi-1 + doan mdi-2 va san phém khuéch
dai PCR duoc tao ra tir doan mdi-1 + doan mdi-3 s& khac biét vé trinh tu va kich c& cua
san pham khuéch dai. Khi ba doan mdi dugc ldy vao trong phan tmg PCR véi ADN dugc
chiét tir cay déng hop t voi su kién ngd MON87429, thi chi ¢6 san phém khuéch dai doan
mdi-1 + doan moi-2 (dic hiéu v6i doan chéen MON87429 cuia ngd) s& dugce tao ra. Khi ba
doan mdi duoc 14y vao phan ting PCR v6i ADN dugc chiét tir cay di hop tir d6i v6i su kién
ngd MONS7429, thi ca san phdm khuéch dai doan mdi-1 + doan moi-2 (ddc hiéu véi doan
chen MON87429 cua ngd) va san phém khuéch dai doan mdi-1 + doan mbi-3 (dic hiéu
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v6i alen loai hoang dai hodc su Véng mit ciia doan chén MON87429 ctia ngd) s€ dugc tao
ra. Khi ba doan mdi dugc tron ciing nhau trong phan tmg PCR v6i ADN dugc chiét tir cay
ma khuyét thiéu d6i véi sy kién ngd MON87429 (d6 1 loai hoang dai), thi chi ¢6 san pham
khuéch dai doan mdi-1 + doan mdi-3 (ddc hiéu v6i alen loai hoang dai) s€ dugc tao ra. Cac
san pham khuéch dai duoc tao ra bing cach str dung phan tmg PCR ¢6 thé duoc nhan dién
hodc phan biét bang cach st dung phuong phap bét ky da biét trong linh vurc k¥ thuat nay.
Mot thir nghiém vé tinh hop tir khéc déi véi su kién ngd MON87429 1a phan (g khuéch
dai nhist TAQMAN. Déi v6i loai thir nghiém nay, ngoai cac doan mdi nhu dugc md ta &
trén ra, thir nghiém nay thudng bao gbm hai doan do dugc danh d4u huynh quang. Poan
do-1 thuong 13 dic hidu voi sy kién ngd MON87429, va doan do-2 thuong la dac higu voi
cdy ngd ma khuyét thiéu dbi véi su kién ngd MON87429 (loai hoang dai) va trong do hai
doan do chira cac chit danh dau huynh quang khac nhau, vi du nhu chét danh ddu 6-FAM
hodic chit danh diu VIC™. Khi duoc sir dung trong phan tng TAQMAN, doan moi-1 +
doan mdi-2 + doan do-1 s& tao ra tin hiéu huynh quang tht nhét dac hiéu véi su kién ngod
MONg7429 va doan mdi-1 + doan mdi-3 + doan do-2 sé& tao ra tin hiéu huynh quang thit
hai dic hiéu véi ngd loai hoang dai. Khi ba doan mdi va hai doan do duoc léy vao phan
tmg TAQMAN véi ADN dugc chiét tir cdy dong hop tir voi sw kién ngd MON87429, thi
chi c6 tin hiéu huynh quang tht nhat (dc hiéu véi doan modi-1 + doan moi-2 + doan do-1)
s& duoc tao ra. Khi ba doan mdi duge 14y vao phan tmg TAQMAN vé6i ADN duoc chiét tir
cay di hop tt v6i su kién ngd MON87429, thi ca tin hiéu huynh quang thi nhét (dic hidu
v6i doan mdi-1 + doan mdi-2 + doan do-1) va tin hiéu huynh quang tht hai (dic hiéu voi
doan mdi-1 + doan mdi-3 + doan do-2) s& dugc tao ra. Khi ba doan mdi dugc tron cung
nhau trong phan tng TAQMAN véi ADN dugc chiét tir cdy ma khuyét thiéu ddi véi su
kién ngd MON87429 (loai hoang dai), thi chi c6 tin hiéu huynh quang tht hai (dac hiu
v6i doan moi-1 + doan mdi-3 + doan do-2) s& duoc tao ra.

Mot phuong phap khac dé phat hién sw c6 mit cua su kién ngd MON87429 trong mau ciy
thudng 1a phép phén tich phuong Nam. Chuyén gia trong linh vuc Ky thudt nay s€ hiéu
céch thiét ké (cac) doan do lai tao phwong Nam dic hiéu véi su kién ngd MON87429 va
doan do lai tao phuong Nam thtr hai dic hiéu voi cdy ngd ma khuyét thiéu véi su kién ngd
MON87429 (loai hoang dai). V&i phép phén tich phuong Nam, tin hiéu chi dugc phat hién
tir doan do lai tao phuwong Nam thur nhAt s& c6 tinh chi bao vé ciy dong hop tir v6i su kién
ngd MON87429; tin hiéu dugc phat hién tir ca doan do lai tao phuwong Nam thu nhét va
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doan do lai tao phuong Nam th® hai s& c6 tinh chi bao vé cay di hop tir v6i su kién ngd
MONZ87429; va tin hiéu chi dugc phat hién tir doan do lai tao phuong Nam thir hai s€ ¢6
tinh chi bao ring ADN duoc chiét tir cdy ma khuyét thiéu ddi v6i sy kién ngd MON87429
(loai hoang dai).

Mot vi du khéc vé kit phat hién bao gdm it nhat mot khéng thé dac hiéu vé6i it nhat mot
protein dugc ma hoa boi su kién ngd MON87429. Vi dy, kit nhu vay c6 thé st dung mot
dai dong chay bén bao gbm céc chit phan tng dugc hoat hoa khi dAu cua dai duoc tiép xic
v61 dung dich nude. Céac protein [am vi du du dé st dung trong san xuét khang thé 1 nhing
protein dugc ma héa béi trinh ty dugce d& xuit & dang SEQ ID NO: 10 hogc méanh bat ky
cua no.

Mot phuong phéap phat hién protein dugc phat trién dé xac dinh xem liéu mdt mau nao dé
1 tir cdy, hat gidng, té bao hay bo phan ctia ciy bao gbm su kién ngd MON87429. ft nhét
mot khang thé dic hiéu vdi it nhit mot protein dwoc ma hoa béi sy kién ngd MON87429
duoc st dung dé phat hién protein dugc mé hoa boi sy kién ngd MON7429 trong mau.
Kit phat hién bao gém mot hodc nhiéu khang thé dic hiéu véi mot hoic nhiéu protein dugc
ma hoa béi su kién ngd MON87429 c6 thé str dung dai dong chay bén chira chét phan tng
duoc hoat hoa khi ddu dai tiép xtc vé6i dung dich nuée. Cac mau mod ngd co thé duogc
nghién nét va protein dugc chiét dé phan tich bang cach sir dung nuée hodc chat dém nudce
(vi du, dung dich mudi dém phosphat chira chit tdy va albumin huyét thanh bo). Sau khi
ly tim, phan ndi & trén chita nuéc dugce phéan tich bang cach sit dung phuong phap ELISA
theo dang thirc banh kep trén dai dong chay bén chira miéng hip thu. Qua trinh phat hién
duoc kich hoat bang cach nhiing dau ctia dai vao dung dich nudc chua mAu can kiém tra.
Dung dich nuéc duge dua 1én dai béng tac dung mao din va hoa tan cac khang thé duoc
d4anh d4u bing vang trén dai. Cac khang thé dugc danh déu bang vang 1a dac hiéu vdi it
nhit mot protein dugc ma hoa boi sw kién ngd MON87429 va sé lién két véi epitop trén
protein trong mau dé tao thanh phirc hgp khang nguyén-khang thé. Sau d6, phirc hgp khang
thé dugc danh du bang vang-khang nguyén duoc dua 1én dai dén mang nitroxenluloza.
Mang nay bao gdm mot dong thit nghiém céc khang thé bat dong ma lién két véi epitop
tach biét thir hai trén protein duge ma héa bai sy kién ngd MON87429, lam cho dong nhin
thiy xuat hién trén dai xét nghiém néu protein duoc ma hoa béi sy kién ngd MON87429

cO mat trong mau.
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YEU CAU BAO HOQ

1. Phan t&r ADN t4i tb hop bao gdm trinh tu dugc chon tir nhém gdm SEQ ID NO:10, SEQ
ID NO:9, SEQ ID NO:8, SEQ ID NO:7, SEQ ID NO:6, SEQ ID NO:5, SEQ ID NO:4,
SEQ ID NO:3, SEQ ID NO:2, va SEQ ID NO:1.

2. Phan tir ADN tai td hop theo diém 1, trong d6
a) phan tr ADN nay bao gbém SEQ ID NO: 1 va SEQ ID NO: 2; hogc
b) phan tir ADN nay bao gdm SEQ ID NO: 3 va SEQ ID NO: 4.

3. Phan tir ADN ti td hop theo diém 1, trong d6 phén tir ADN tai t6 hop nay 13 san pham

khuéch dai ¢6 tinh chin doan vé su c6 mit cta su kién ngd MON87429.

4. Cay ngd, hat gidng ngo, té bao ngd, bo phan cua cay ngd hodc séan pham hang héa ngd
bao gém phan tot ADN bao gé)m trinh ty dugc chon tir nhom gém SEQ ID NO:1, SEQ ID
NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ
ID NO:8 va SEQ ID NO:10.

5. Cay ngd, hat giéng ngd, té bao ngd, hodc by phan cua cay ngd theo diém 4, trong d6 cay
ngd, hat gidng ngd, té bao ngd, hodc bd phan clia ciy ngd nay bao gbm kha nang chéng
chiu voi it nhat mot thudc diét co6 duogc chon tir nhom gém chét e ché axetyl CoA
carboxylaza (ACCaza) trong nhom aryloxyphenoxy propionat (FOP), auxin téng hop, chat
trc ché glutamin syntetaza, va chdt @c ché 5-enolpyruvylshikimat-3-phosphat

syntaza (EPSPS), hodc dang két hop bt ky cia ching.
6. Cay ngd, hat giéng ngo, té bao ngd, hodc bo phan clia cay ngd theo diém 5, trong d6 cay
ngd, hat gidng ngo, té bao ngd, hodc bd phan cia cdy ngd nay c6 kha nang chéng chiu véi

v6i quizalofop, haloxyfop, dicamba, 2,4-D, glufosinat va glyphosat.

7. Phuong phép kiém soat cé dai trong khu vuc tréng trot bao gom:
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a) trong ngod bao gbm su kién ngd MON87429 trong khu virc trdng trot, trong d6 mau tiéu
biéu clia hat gidng bao gdm su kién da dugc ndp luu véi sd truy cap ATCC PTA-124635;
va

b) 4p dung cho khu vuc trdng trot, hodc bat ky phén nao trong s6 d6, mot lugng hitu hiéu
cta it nhat mot loai thudc diét co duoc chon tir nhém gém céc chét tc ché axetyl CoA
carboxylaza (ACCaza) trong nhom aryloxyphenoxy propionat (FOP), auxin téng hop, chit
trc ché glutamin syntetaza va chdt twc ché 5-enolpyruvylshikimat-3-phosphat
syntaza (EPSPS) hodc dang két hop bat ky ciia chung, dé kiém soét co dai trong khu vuc

ma khong lam ton thuong ngd.

8. Phuong phap theo diém 7, trong d6 viéc 4p dung lugng hitu hiéu cua it nhit mot thube
diét ¢o bao gdm 4p dung it nhét hai hodc nhidu thubc diét cd duge chon tir nhém gom chat
trc ché axetyl CoA carboxylaza (ACCaza) trong nhom aryloxyphenoxy propionat (FOP),
auxin téng hop, chat trc ché glutamin syntetaza, va chét rc ché 5-enolpyruvylshikimat-3-

phosphat syntaza (EPSPS) trong mua trdng trot.

9. Phuong phap theo diém 7, trong d6 viéc ap dung luong hitu hiéu cua it nhit mot thude
diét c6 bao gdm 4p dung thudc diét co duoc chon tir nhom gbém quizalofop, haloxyfop,

dicamba, 2,4-D, glufosinat, va glyphosat, hodc dang két hop bét ky ctia chiing.

10. Phuong phép theo diém 9, trong d6 lugng hiru hiéu clia dicamba 1a khoang 0,5 pao
(0,25kg) dwong lugng axit/mau Anh dén khoang 2 pao (1kg) duong luong axit/mau Anh
ctia dicamba trong mua tréng trot, hogc trong d6 lwong hiru hiéu cua glufosinat 1a khoang
0,4 pao (0,2kg) thanh phan c¢6 hoat tinh/mau Anh dén khoang 1,59 pao (0,795kg) thanh
phﬁn ¢6 hoat tinh/mau Anh trong mua tréng trot, hodc trong d6 lugng hitu hiéu cia 2,4-D
1a khoang 0,75 pao (0,375kg) duong luong axit/mau Anh dén 1,0 pao (0,5kg) dwong luong
axit/miu Anh trong mia trong trot, hodc trong d6 lwong hitu hiéu cia quizalofop la khoang
0,034 pao (0,017kg) thanh phén c6 hoat tinh/maiu Anh dén khoang 0,083 pao (0,0415kg)
thanh phan co hoat tinh/mau Anh trong mua trong trot, hodc trong d6 lugng hiru hiéu cua
haloxyfop la khoang 0,018 pao (0,009kg) thanh phan c6 hoat tinh/mau Anh dén khoang
0,07 pao (0,035kg) thanh phén c6 hoat tinh/mau Anh trong mua trong trot.
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11. Phuong phép san xuét ciy ngd bao gdm kha ning chdng chiu véi it nhat mot thude diét
¢6 duoc chon tir nhom gdm chét tre ché axetyl CoA carboxylaza (ACCaza) trong nhom
aryloxyphenoxy propionat (FOP), auxin tdng hop, chét e ché glutamin syntetaza, va chét
trc ché 5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS), hodc dang két hop bat ky cia
chiing, phuong phap nay bao gbm:

a) nhan giéng ciy ngd bao gbm su kién ngd MON87429 v6i chinh né hodc mét cay thir
hai dé san xuét hat gidng, trong d6 mau tiéu biéu cta hat gidng bao gbm sy kién da duoc
nop luu véi sb truy cap ATCC PTA-124635; va

b) nhéan dién hat gibng ngd thé hé con bao gbm su kién ngd MON87429.

12. Phuong phép theo diém 11, trong d6 viéc nhan dién hat gidng ngd thé hé con bao gém
su kién ngd MON87429 bao gom:

a) trong hat giéng ngd thé hé con dé san xudt cac cdy thé hé con;

b) x1t 1y cac cdy ngo thé hé con bang mot lugng hitu hidu ctia it nhét mét thude diét cé duge
chon tir nhom g@)m quizalofop, haloxyfop, dicamba, 2,4-D, glufosinat, va glyphosat, hoac
dang két hop bit ky ctia ching; va

¢) chon cay ngo thé hé con ma chéng chiu véi it nhit mot thudc diét cé duoc chon tir nhom
gdm chét v ché axetyl CoA carboxylaza (ACCaza) trong nhém aryloxyphenoxy propionat
(FOP), auxin tong hop, chit Gc ché glutamin syntetaza, va chit uc ché 5-

enolpyruvylshikimat-3-phosphat syntaza (EPSPS), hodc dang két hop bt ky clia chiing.

13. Phuong phap theo diém 11, trong d6 viéc nhan dién hat gidng ngod thé hé con ma bao
gém su kién ngd MON87429 bao gém viéc phat hién sy c6 mat cia sy kién ngd
MONRg7429 trong mau dugc tao ra tir hat giéng ngo thé hé con hodc trong d6 viéc nhan
dién hat gidng ngd thé hé con ma bao gdm su kién ngd MON87429 bao 20m viéc phét hién
s cO mat cua it nhét mot protein dugc ma hoa bdi su kién ngo MON87429 trong mau dugc

tao ra tir hat giéng ngd thé hé con.

14. Phuong phép san xudt hat giéng ngd lai bao gom:
a) trdng cdy ngd chira SEQ ID NO: 10;
b) 4p dung mot lugng hiru hiu cua glyphosat trude hodc trong qua trinh phat trién mo sinh

san duc cua ciy ngo, nho do kich thich tinh trang bét duc duc & cAy ngd;
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¢) thu phan cho ciy ngd bing phéan hoa tir cdy ngd th hai; va
d) thu hoach hat gidng ngd lai tr cAy ngd.

15. Phuong phép theo diém 14, trong d6 viéc ap dung lwong hitu hiéu ctia glyphosat bao
gbm viéc 4p dung glyphosat trude hodc trong qua trinh phat trién voi luong hiru hiéu 1a
khoang 0,5 pao (0,25kg) duwong lugng axit/mAu Anh dén khoang 2,5 pao (1,25kg) duong

luong axit/mau Anh.

16. Phuong phép theo diém 14, trong d6 viéc ap dung luong hiru hiéu cta glyphosat bao
gdm viéc ap dung glyphosat ¢ giai doan phat trién duoc chon tir nhém gdm giai doan V4,

V5, V6, V7, V8, V9, V10, V11, V12, V13 va V14 cua qud trinh phat trién cay ngd.

17. Hat gidng ngd lai dugc séan xuét bang phuong phép theo diém 14, trong do6 hat gidng
ngd lai bao gdbm SEQ ID NO: 10.

18. Phuong phap xac dinh tinh hop tr cua cay ngd dbi voi su kién ngd MON87429 bao
gom:

a) cho mau chtta ADN duoc tao ra tir cdy ngo tiép xuc véi tap hop doan moi ¢6 kha nang
tao ra san phém khuéch dai thir nhét ¢6 tinh chin doan v& sy c6 mit cia ngd MONS7429
va san pham khuéch dai thit hai c¢6 tinh chin doan vé& ADN hé gen ngd loai hoang dai khong
bao gém su kién ngd MON87429;

b) thuc hién phan ung khuéch dai axit nucleic; va

¢) phat hién san phadm khuéch dai thir nhét va san phdm khuéch dai thi hai, trong d6 su ¢6
mit ctia ca hai san phdm khuéch dai nay thé hién mau c6 tinh di hop tir doi voi sw kién ngd
MONS87429 v swr ¢6 mit ctia chi san phdm khuéch dai thi nhat thé hién mau 6 tinh dong
hop tu ddi voi su kién ngd MONR7429, trong do mAu tiéu bidu cta hat gidng bao gbm su
kién da duoc ndp luu véi s truy cap ATCC PTA-124635.

19. Phuong phéap theo diém 18, trong d6 tap hgp doan mdi bao gdm SEQ ID NO: 11 va
SEQ ID NO: 12.
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<110>

<120>

cady ngd chta phan tu nay, phuong phéap kiém sodt coé dai, phuong phdp san
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Phan t& ADN tai td hop, cay, hat gibng, té bao ngd hodc bd phan cua

xudt cay ngd va hat gibéng ngé lai va phuong phdp xac dinh tinh hop ti cua
cay ngd abi voi sy kién ngd MON87429

<130>
<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

MONS: 430WO
13
PatentIn phién ban 3.5

1

30

ADN

Trinh ty nhdn tao

Phan t& ADN thé kham cua ADN hé gen ciia ngd va ADN gen chuyén

1

ccactcttgt ttggtttcat gtccgggaaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2

30

ADN

Trinh tu nhan tao

Phan t( ADN th& kham cua ADN hé gen cta ngd va ADN gen chuyén

2

cggtgcacaa actatagcaa gtgtggtcta

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3

60

ADN

Trinh ty nhan tao

Phan ta ADN thé kham cua ADN hé gen ciia ngd va ADN gen chuyén

3

acttgcaaaa atagaccact cttgtttggt ttcatgtccg ggaaatctac atggatcagc

<210>
<211>
<212>
<213>

<220>
<223>

4

60

ADN

Trinh tu nhan tao

Phan t& ADN th& kham cua ADN hé gen ctia ngd va ADN gen chuyén

30

30

60



<400> 4
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gcacaacaaa cgcaccggtg cacaaactat agcaagtgtg gtctattttt atatagcaag

<210> 5
<211> 100
<212> ADN
<213>
<220>
<223>
<400> 5

Trinh tu nhdn tao

Phan tit ADN thé kham ciia ADN hé gen cta ngd va ADN gen chuyén

agatactctt gtttggttac acttgcaaaa atagaccact cttgtttggt ttcatgtccg

ggaaatctac atggatcagc aatgagtatg atggtcaata

<210> 6
<211> 100
<212> ADN
<213>
<220>
<223>
<400> 6

Trinh ty nhan tao

Phan tt ADN thé kham cuia ADN hé gen cua ngd va ADN gen chuyén

atgacgtccc gcgatcgccc gcacaacaaa cgcaccggtg cacaaactat agcaagtgtg

gtctattttt atatagcaag tgaggtcaga taaaataata

<210> 7
<211>
<212>
<213>

ADN
<220>
<223>

<400> 7
atctacaggg

gcgcgcgaga
tgcgcgatcg
cgcgcgagca
tagtccaagc
gttttatttt
catactttga
atgtttattt
taaattatat

gttatgaaat

1350

cgcgcagcgg
gcacgcaagc
tccgtgcecatg
gcagctggcc
gacggtttct
attttcattt
attaaatgct
tctctatttt
ctaaattcca

gcacacacaa

Trinh ty nhan tao

ctgacacatg
accgattgac
gttgagacgg
cgcacaggtg
tcectttttte
ttttattttc
cacattcaaa
atacaatctt
attttggtca

taaactccaa

ggacccacgg
gcgcgtgccc
ccaggcgggg
caaaggttga
tcttttttte
aaatctaaat
tatcagtagg
ttcctttttt
ttagtatact

cttgatgaat

gcaaaggcag

cttttgtcgg
cccacccatt
gtgggctaga
tttttccttt
ttgaactcaa
aatagaatat
catttttaaa
cctactaata

agatatctat

Phan ta ADN th& kham ctua ADN hé gen cua ngd va ADN gen chuyén

cggcagactc
agaacgaggg
ggcgccatgc
agcgaagacc
atattttctt
gtgtgagatt
ttttaactat
cctcaatttg
tcattttatt

ttattctaat
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60

60

100

60

100

60
120
180
240
300
360
420
480
540

600



taatttattt
tttagaaaaa
ctcatgtata
ttattaattt
gtggcataca
tttgtggacc
gacagactca
ttgtttggtt
ggagaaaaag
cgttattata
taggcgaaag
ttcacgtcca
ctagcgtacg
<210> 8

<211>

<212>
<213>

ADN
<220>
<223>

<400> 8
gatcgcccgce

atagcaagtg
ggtctatttt
gctatttaaa
ctcgagagca
gaacggaacc
caaccaaaca
ccaaacacac
ggaagtcata
ctccaagatt
gatccaatgg

caaatactac

1069

gtttggtaga
tggtattttt
atttgggata
tttttcttat
agttgaaatt
agcagagcct
atgtatccga
tcatgtccgg
aaagagtaat
aaatgaaagt
caataaacaa

aatgggggct

ggacccagat

acaacaaacg
aggtcagata
tgcttgtaaa
ctaaaagatt
gccagcatgce
tggcccgatg
tacttcgcett
ggaatgtgtt
accgagccag
ctagactgca
agcaaccata

cccgattgtc

tgttcaaaat
attgtgggac
tctgaattta
tgggccttac
actgccaaaa
ggctactcta
gatactcttg
gaaatctaca
taccaatttt
acattttgat
attattctaa
tagatgagaa

atcgaattca

Trinh ty nhan tao

caccggtgca
aaataataaa
ctacagagaa
taaaaaaaac
ttccgacctg
gatgattttg
tgaggatcca
ccatgtgtcc
atatagagat
aggaaagatc
cggaagaaga

tacctaagga

48269

atgaaacaca
aagaactaaa
ctatttttat
acttatgaga
atgtctgtca
atccgtatgt
tttggttaca
tggatcagca
ttttcaattc
aaaacgacaa
ttcggaaatc

acttcacgat

caaactatag
taaaatcatt
tatatatatg
aaagataaaa
catgagcagc
catcaacagc
cgcctacaac
caattgaaag
agaaccagat
cactcgtgcg
ggctacgtgg

agtcagtacg

cacatattgt
agtcacctca
ttcttcatat
tcatagaggc
tacacaatcc
agagaaccaa
cttgcaaaaa
atgagtatga
aaaaatgtag
attacgatcc
tttatttcga

ttggcgcgac

caagtgtggt
aaattttata
ttaaatcggt
aatgtttttg
gatgctcctg
gcctgtatgce
gtccgcgcetce
aagtgtattc
ctatcatacc
aagacgacca
gagactgagg

taaccatgcc

tttctttectt
aaattaaata
atttaattta
atgtggatca
gtgtgtttgg
gctcccacga
tagaccactc
tggtcaatat
atgtccgcag
gtcgtattta
cgtgtctaca

taactaagca

Phan ta ADN thé& kham ciia ADN hé gen cua ngd va ADN gen chuyén

ctatttttat
tagcaagtgt
agaacaattg
aactgcgtgt
gtgaccgcac
aacgatcatc
gtccatgcaa
ggttaacaac
aagaacaccc
agatgtataa
attatctatg

ccagccccct
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660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

1350

60
120
180
240
300
360
420
480
540
600
660

720



gccctcececgat
ttaagcgaag
tttctcgcga
actcctgggt
aacaccccag
catgtggttt
<210> 9

<211>

<212>
<213>

ADN
<220>
<223>

<400> 9
ttcatgtccg

gaaagadgtaa
aaaatgaaag
gcaataaaca
aaatgggggc
gggacccaga
gtactaggca
cctccgacaa
ccgtcaatgt
gtatgagttg
catgcttaga
aatcacgttt
gtttgatttt
gttagagaga
ccaaaatttg
ccaaaatttg
gcttattctc
agtatctcac

gacaagtcta

tccaaatata
aaggacttcc
accttaaaaa
gatctcgact
gtgttactta

ggtttaagaa

14008

ggaaatctac
ttaccaattt
tacattttga
aattattcta
ttagatgaga
tatcgaattc
aattctccgt
aatttgcctt
tacaagagtg
tattattatt
tcctttttag
ttgtggtctt
ggtttcagaa
gcctaaacaa
attgtcaaaa
ccaatgatct
tctcacagaa
aaatggcatg

acggccacca

gaaaagatac
ttctgaagtt
gctaaccaat
cgaatctcgg
gggtttcccc

aaaggcacca

Trinh tu nhén tao

Doan chén gen chuyén

atggatcagc
tttttcaatt
taaaacgaca
attcggaaat
aacttcacga
aagctgaccg
ttggcggtgt
ttaaaaacaa
aagtcgtcta
tttggacaaa
taaagcttga
gatttctagc
gtccttattt
aagcctttte
cttaggcaag
gttcttttgce
cactattgaa
ccaaatatac

accagcgaac

48269

tcttaatgaa
gcaaagagga
actatgcaag
ggcgagattc
cttagtacct

aacttgaggg

aatgagtatg
caaaaatgta
aattacgatc
ctttatttcg
tttggcgcga
ccaccggcaa
gtgccggcca
ttttataaga
ctccctccat
aggagtatac
gcttctctaa
ctccacaaaa
atatgtgcta
aaaacgacct
ccaagatttt
cttttcaacc
tcagccgaaa
tcaccgtcag

caccagcgtc

aactgaatta
tggcattcga
caagctataa
ttttaagggg
ccatttgtga

gccaagccc

atggtcaata
gatgtccgca
cgtcgtattt
acgtgtctac
ctaactaagc
acaaccacga
attacacgtt
gaagctccgg
cccaaaaaat
cacaagaatg
aagtagagaa
tctttggttt
gtttggcagc
tgagccagat
agcagctatt
ggtttatcag
agccaccgca
tgagcccgtt

aagctagcca

agaaatgaaa
agagcagatt
ccacctcctc
ggagagctgt

cctattatca

tggagaaaaa
gcgttattat
ataggcgaaa
attcacgtcc
actagcgtac
atttgtaatg
tttgcggtgt
agataaaagg
gtaattctaa
atatcatcgt
attagaaaaa
tacatttttt
acttaaaatc
tggttgatgg
tggtttggta
ccgtacttca
gaacaggacc
taacggcgtc

agcgaagcag
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780
840
900
960
1020

1069

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080

1140



acggccgaga
ctccacctcc
cacgaaaccg
cccttccteg
agcttctctc
cgcgagcctc
tcttctctag
ccgtggcectgce
gcggtgtgceg
cgatccatgg
tagatggatg
gtcctgggat
gtttcgttag
tcgtgctagce
tgattgggct
tttgaatctg
gataggtaca
acatgaagca
ataggtgtat
tgaagcaaca
ttttaattat
tacccagcat
tctttttttg
tctccggaga
tgtgatatcg
acaccacaag
gctgaggttg
gcttacgatt

ctaggatcca

gtggttgctg

cgttgacacc
actggtggcg
tcacggcacc
cccgcecgttt
gttgttcgga
gtcgatcccc
actaggtcgg
gaggtacaat
gtctatagtg
ttaggaccct
cgacctttac
ggttctagct
gttcctttta
tacgtcctgt
gtagatcaga
tatgtgtgtc
tgtgttgctg
acatgatgtt
gttgctgtgg
tcctgctacg
tttgatatac
catgagcatg
ttggtactca
ggagaccagt
ttaaccatta
agtggattga
agggtgttgt
ggacagttga
cattgtacac

ttataggcct

ttggcgcggg
gtttccaagt
ggcagcacgg
taaatagcca
gcgcacacac
gcttcaaggt
cgatccatgg
agatctgatg
cttttaggac
aggcggtgga
ttcagacacg
ggttcgcaga
atctatccgt
gtcataattt
gtatactgtt
acatatatct
tgggttttac
acagttcaat
gttttgctgg
gtttaataat
ttggatgatg
catgaccctg
ccttttgtag
tgagattagg
cattgagacg
tgatctagag
ggctggtatt
gagtactgtt
acatttgctt

tccaaacgat

48269

catctctctg
ccgttccgcece
gggattcctt
gccccatcecc
aacccgatcc
acggcgatca
ttagggcctg
gcgttatgat
atcaatttga
gtcgggttag
ttctgattgt
tgagatcgat
ggtattatgc
ttagcatgcc
tcaaactacc
tcataattaa
tggtactttg
aattcttgtt
tactttgtta
tattgtttat
gcatacagca
ccttagtatg
tttggtgact
ccagctacag
tctacagtga
aggttgcaag
gcttacgctg
tacgtgtcac
aagtctatgg

ccatctgtta

gccccecctcete
tcctgectect
tcccaccgcet
cagcttctct
ccaatcccct
tccteeettt
ctagttctgt
ggttaacttg
cctggctcegt
atccgcgctg
taacttgtca
ttcatgatct
taacctatga
cttttttgtt
tactggatat
aatggatgga
ttagatatac
tacctaataa
gatatatatg
atctaataga
gctatgtgtg
ctgtttattt
cttctgcagg
cagctgatat
actttaggac
atagataccc
ggccctggaa
ataggcatca
aggcgcaagyg

ggttgcatga

gagagttccg
cctcacacgg
ccttceccecttt
ccccaacctce
cgtctctcct
ctctaccttc
tcctgttttt
tcatactcct
tcgagatcgg
tttgtgttag
gcacctggga
gctgtatctt
tatggttcga
tggttttgtc
atttattaaa
aagatatatg
atgcttagat
acaaataagg
cttagatata
caagcctgct
gatttttaaa
gcttgagact
tgcaaccatg
ggccgeggtt
agagccacaa
ttggttggtt
ggctaggaac

aaggttgggc

ttttaagtct

ggctttggga

68/84

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880

2940



tacacagccc
ggtttttggc
cagatctgat
gtgccatatt
cggtatgctg
gtactacagg
ccaatttcca
gaggtccttt
ttctcaaaaa
actcctgcag
aacctaccat
tttgccctga
tcgaagaccc
atgggggagc
tgcgcgatgt
tgcgtattcg
taggaggagc
aacccaccag
ttggcgcggce
cacctccacc
atccgttggce
cacggaaccg
gctccttccc
cgccacatcc
ctcctcgcga
ctctttacct
ttgtcgatgg
tcttgcgatc
ggtgatccat

gcgatctgtt

ggggtacatt
aaagggattt
acgcgctgct
acaggttcag
gtactacagg
tgttgctctg
gaaaacagga
tgcaaggggce
aaggaaaaga
gagcagactc
ggatcacatc
aagagtgaag
ataggggggc
agtcggctag
ttgtcctcaa
agaaaaaaag
ccgtttaacg
cgccaagcta
atctccgtcg
tgtgtcggtt
ggcatccgga
tcacgagctc
tttceccttcece
tctcatcatc
gcctcgtcga
tatctagatc
ctgtgaggca
tgtggttcct
ggttagtacc

ctgattgtta

gcgcgcagct
tgagttgcca
agtagccaag
attggccggg
ttcacattca
aatagctcag
ggacctccaa
tggatgtaaa
aaaaaatttg
gcattatcga
gtaaaaaaaa
tcatcatcat
ggtactcgca
gttggtccca
aaactctttt
aagattctat
gcgtcgacaa
gccaagcgaa
ctggctcgct
tccaactccg
aattgcgtgg
acggcaccgg
tcgcccgceca
ttctctcgtg
tccctegett
ggcgatccat
caatagatcc
ttaggaaagg
ctaagctgtg

acttgtcagt

48269

ggatacaagc
gctcctccaa
tacctacctc
acaaagagta
catggttact
gcttgaccca
aggacttcaa
gtacttttat
ttgcggcccg
tggagctcta
aaccctacca
atttaccatg
ccgtggttgt
tcggtactgg
cttcttaata
ctgttttttt
atctaacgga
gcagacggcc
ggctctggcece
ttccgectte
cgtagagcac
cagcacggcg
tcataaatag
tagcacgcgc
caaggtatgg
ggttagggcc
gtcggcgtta
cattaattta
gagtcgggtt

acctgcgaat

atggtggatg
ggccagttag
gagggcacac
cactgcgatt
acctggcctg
agtaagagca
tgtaattcaa
aataatccaa
gccgtgacgg
ccaaactggc
tggatcctat
gcgcgcgtag
ttcctgttat
tcgtcccecta
acaatcatac
tttgaaatgg
caccaaccag
gagacgctga
ccttcgcgag
gcgtgggact
ggggccctcc
gggattcctt
ccacccctcc
agcccgatcc
ctatcgtcct
tgctagttct
tgatggttag
atccctgatg
tagatccgcg

cctcggtggt

gcatgatgtt
gccagttacc
tgtaggcagt
ttactatcct
tggtatgctg
gtgcaaattc
atttctttca
gccattgtgc
ccacgagcga
cctaggcatt
ctgttttctt
gagcgcttcg
gtaatatcgg
gtgcgctaga
gcaaattttt
ctccaattta
cgaatgagcg
cacccttgcc
agttccggtc
tgttccgttc
tctcacacgg
ccccaccacc
cagcttcctt
ccaatcccct
tcctetetet
ccgttcgtgt
cctgtcatgce
gttcgagatc
ctgttcgtag

tctagctggt

69/84

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680

4740



tcggagatca
ttaatctatc
tgtggactta
ttattaaatt
tctcttatct
tcttagaata
gaagcaacat
gttctgtgtg
cagcatgctg
ttatcttgat
catgcatgac
ctcaccctgt
ctaccgccac
actccttcag
gcctgaagct
tcaggtgcat
tgagcgagaa
ctgacggcgt
acggcatcct
gtgggcagtg
ggtcgttccc
tggccgatcc
tcggcggtta
tgggccacgc
aaagggaggt
cgccctectgt
acgacatccg
gcacacccaa
aggctagttg

tggacggtgt

gatcgattcc
catcgtatga
attgtcaggt
tggatctgga
tttagatatg
tatgtacttt
gctgctgtag
ttttattggt
ctacagttta
atgcttggat
cctgcgttag
tttctggtga
cgctgcgttce
ccacctccag
gaaacagtcc
gctcaccttc
gcccttgggt
agtggcggcece
cgtcaacggg
tgtccacaac
tgttgtcgag
aggagccatt
cgggcacgtc
tcagtacgtg
catcgtcggce
gctcatggcg
ctggaataag
agagcagtca
ccactacttc

tcttcgatct

attatctgct
tgttagcctt
cctaattttt
tgtgtcacat
gataggcatt
tttagacgga
tctaataatt
atttgattag
atcattattg
gacggaatat
tatgctgttt
tcctactgceca
tccggcgtgg
ccttctgctg
gcacgcctta
gttaggaacg
cgcaccatcc
ctgcttgaca
catcttcagt
ccgcacggca
cgcgacgcac
cccgacttcg
gattgtaact
caccgggcta
gacggagada
aagtttctca
gtctccgcga
atccacagca
ttcggctcgt

tggcaagcgc
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atacatcttg
tgatatgatt
aggaagactg
acaccttcat
tatatgatgc
atattgatat
cctgttcatc
atatatacat
tttatccaat
gcagagattt
atttgcttga
ggtgaccggt
tgagcgtcgg
cgttccccge
cccggcgcect
cctggtacgt
tagacactcc
tctgccecgcea
gcccgtacca
acggcgcacg
tgatctggat
gttgccgcegt
ataagctcct
acgctcagac
ttcaggcgcet
gaggcgcgaa
tgctgaactt
gagggaccca
cacggaattt

aagctctcgt

tttcgttgcc
cgatcgtgcect
ttccaaacca
aattaaaatg
tgtgagtttt
gtatacatgt
taataatcaa
gcttagatac
aaacaaacat
taagtaccca
gactctttct
cgccatggcc
cactgagacg
taagccgtct
ggaccatagg
cgccgctcecte
gttagccctt
taggttcgct
cgggctggaa
gccagcttcc
ctggcctggce
ggacccagcc
tgtggacaac
tgacgccttt
gatgaagatc
cacgcccgtg
catcgccgtt
tattcttaca
cgggatagac

caaggaagat

taggctccgt
agctatgtcc
tctgctggat
gatggaaata
actagtactt
gtagatacat
gtatgtatat
atacatgaag
gctttttaat
gcatcatgag
tttgtagata
accgccacca
cgcaggatct
tcgttcaaga
ccattcgttg
cctgaggagc
taccgccagce
ccgctcagcg
tttgacggcg
ctcaacgtta
gacccagctc
tatcggacgg
cttatggatt
gaccgtctcg
cctggaggca
gacgcctgga
gcgceccgagg
ccggaaaccg
gatccggaga

aaggtggtcg

70/84

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



tggaggctat
tgtcctgcga
aggccgcectg
gtctacatga
tgactgaatc
aaatcgtggce
aaatattgtt
attatagtaa
gtgaataatc
tccagttcaa
aatgaatttt
attttttata
ttatcaagta
tgctagctat
aattagcaca
gacggaggga
aaattggaca
aaatgtgtct
tttatatacc
actagtcagc
cgcaacctaa
gcaccgctcg
cgcgaaattg
cccggcttgg
cccacctcat
gcgagcttcg
ctagatcggc
agggcctagg
gatcaggtcg

ttgttaatct

cgagcgtagg
cgaggccgca
attaattaag
tgaataaata
catcagtgtg
tggaaatcca
ttgtgtatgt
tttttttaag
tagttagtga
ccgcaccaat
gccaattcaa
ttctggctag
tcagcaacag
tcattgcact
gtcaaactgg
ggggcactat
aaatacgaat
ttgggcaaac
ccaaaaaaaa
cactgtatgg
acggcgtaaa
ctggtcgctg
cgtggtggag
ccggcccectce
ctcctceccttt
tcgatccctce
gtgttatgtt
aggctggtta
gttccgectgt

gggagttgtt

cgcgcctacg
gttagagtgt
gccaaggcga
aagagtccat
tgtgtgtgtt
tgtggtttct
gaattttact
cggccgctga
agccagaagt
ttgccatctc
tgtagttaga
aaaaggagaa
cacctgaagg
ggcattagag
atacgtggtg
gaatttttgg
attcaaggat
tttgaggacg
gaatacacat
cgccgactag
cgttgacggc
cccggcgecg
aggagagacg
ctcgcctcca
cccgtgaacc
ctccgcegtca
gtttccgtgg
gatctgttgc
ttaacttgtg

gggaggttct

48269

ttgaggcgaa
cgcgcgagat
tctatgactg
ccagtgtgat
tgtgtcaacc
agctttatgt
ctctcatttt
tgtatccgtc
ccatagtgcc
gaactggttc
tatttccatg
tggtgacgtc
ttggagtgca
acagagaggg
acggagggag
ctttgctgac
gaaagtggtc
aagttgccta
ctccactccg
ctcaacggcc
atctctctct
ctcgtgctgg
gaaccgtcac
taaataggca
gtgaacacaa
aggtacggag
ttgcttggtt
gttctgtttc
atgctagtgt

cgtaggcgga

cggtattagg
agaaaagctg
aattgccaat
ggctcatgcc
atgtgtgaat
aaatgttgtt
tctcttgcac
cacggtggtg
ccttgctctg
atgttttatt
tcattttagt
tttcggaaga
ttagttgtca
cgagccagtt
gggcactatg
gggacacgcc
ggtttgatag
ttttgcatta
agccggcecatg
acgaaccagc
cgccecegtet
actctttccg
ggcactggat
cccecgtecte
cccgacccag
cttctcctcecce
ggatgaatcg
gtagatggat
gatttttggg

ttgtagatga

cccgcgatgce
gagcagctag
gcaccagcct
tgtgtgagtg
caggtgtcaa
tgtgaaatat
tcaccattct
tgtccaatca
tcaccatata
caggttggta
acatttacca
tcaagatcaa
ttgagaataa
tgacatggca
aatttttggt
actatggatg
ttcagggatg
aacgaatata
tggggtcccc
caaccaccag
cgaagcttcc
tggcggcttc
tccttecccea
gcctcecctctce
atcccctctt
cccttettet
aatgattctt
tttggtgtaa
aggatttgag

agtcgcccgce

71/84

6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280

8340



acgatttgcg
ttattgagag
catctggttc
ccgcggcettg
ttacatctca
tatgtaaggt
cctgaggaac
tatactgctyg
tatatgcttc
cctgcttgtt
ggtgggtacc
catcttactc
cagtccctag
ccttagccaa
acggattcaa
ttatcgacgt
gggagcctct
tgatctactt
tcggccectgt
tgatacggcg
ccaccttcct
atggaggtga
tgcaagctac
tgtaccaggc
ccggagatag
cactctactg
agtccctgtt
ggtggaagaa
cggactacgc

cgcgttgacg

tggcttgttg
ataatgtagc
gatggtgcta
tttggtagtg
acatgttact
tttaaatgaa
atgcatgcat
ttgttcgatg
tgctgttcgt
agagattaat
cggaccgatg
caaagctagc
cttcaccggt
gactctacgc
aatcaacgct
gcagccgctg
cgatgacagc
tccgggtcaa
ggacccggtg
cgaggcgaac
ggacgctccg
cacaggcttc
catcgaaggc
gactaattgg
agagactgtg
caaccaggtg
gcaattcctt
ggaccaagtc
tgggaaattc

gtccgttaat

ggtagctagg

taacctttac
gatagatgcg
ttctgattga
agaaacttgg
agatttatgc
ctgttacttc
atccttcagg
tgattcttta
tgattaggct
gcaacagcaa
tccataccac
ctcaaatcaa
ggttccgtaa
atgcacgcgg
acaggcgtcc
acttggaatg
gctatcacta
ccgatcttaa
gagagcagcc
cctgccgcecg
ctctccatgt
ttaaacgtgg
cgcttctcga
cacccactcg
tactgccaga
tacgagcacg
ctggtgtggg
agatacctga

taatcgagtg
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gttagatctg
ttgttcatct
cctgatttgt
tttgtcgcectce
tttatagctc
tactgctgct
ttttgatata
atgaacatgc
gtactaccta
taccttgttyg
catcagcttc
attcaagact
cctctctcat
cgaaagcaca
cgctgactcc
tcggtgcaga
agatcctgga
acgagcagca
agagtatcga
ggttcatcgg
tggtgatgag
acagtgcctg
tccactcggce
acaccagcgt
tcgtgacgca
agatccaggg
ccaccaagtt
acaacctgtg
cccgcaccac

tgaaggaagt

ctcggatttt
atgtatctcg
ccgatcgaat
tagatctgag
cggatttaca
cgttgatcct
tgcttagata
atgatcatgt
cctgatcatc
cctggtgatt
tctgttttca
ccaatctgtg
ctccggatct
aacatctgac
tctcaccaac
gattacaggc
cgcctttcac
catcgcgttc
gggctatcca
agatgactgg
agctatcgaa
ggagacactc
gacgaaggtc
gaaagtgatg
tcctgttacg
aatgacggac
cgacttcacc
taccatgcac
cgtggcggga

gaactgagtc

tcattgttac
tattcgtatt
tgggtagcat
tggaataata
tgtttattct
ttagcatcca
gttgttagta
tacttgtttt
ttgcatgttt
cttccttgca
actgtttctt
aaattcaact
gattcctctt
aagaagcctt
aagtatcgct
gtggatctgc
acctaccaag
tcccgeecggt
gaggtgcaga
cacaccgatt
gtgccggagt
tcgcctacga
ttcgggtcat
gacgtggacg
ggaaggcgcg
gcggagtcga
tgccgggtec
cgcgccgtcece
gacaagccgt

tcaagaataa

72/84

8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080

10140



aaactgcaag
ttatgttcaa
gatctggaga
tttcaagaaa
agttctagag
tatattgtcc
ccgttgccat
gttacttgat
acgcgtccga
acaaatgcca
gtcccaaaga
cgtcttcaaa
cccactatcc
cacgctgaaa
tccacacact
gggaggcctc
tttttccgtc
gtgcgcgccce
gtggatccgg
gttgttgggg
aggggaaaag
atgtgctaga
atcggtagtt
aggtagaagt
tctcttatct
aagacgcagc
gggatgacgt
gcgtgcatgce
agtggcaccg

ggacttgcta

tatggcgctc
gttggagaac
ttatgctgtt
gccaagcgtg
aggtagctac
tatttcataa
actttattca
atgtgttgtt
tcctacctgt
tcattgcgat
tggaccccca
gcaagtggat
ttcgcaagac
tcaccagtct
caagccacac
cgccgcececgcec
tcggtctcga
agatcggtgc
cccggatctce
gagatgatgg
ggcactatgg
tctttettte
tttcttttca
gatcaaccat
ccaatctctc
agcatccacg
taattggctc
ttcatggagc

tgcgcatccc

gtggagagac

cattccatgg
tatgtgtgtt
tttaataaaa
tttgggttct
atttctggaa
tgtcattcta
ctatgttgca
cataaacaca
cacttcatca
aaaggaaagg
cccacgagga
tgatgtgata
ccttcctcta
ctctctacaa
tattggagaa
ggtaaccacc
tctttggect
gcgggagggyg
gcggggaatg
ggggtttaaa
tttatatttt
ttctttttgt
tgatttgtga
ggcgcaagtt
gaaatccagt
agcttatccg
tgagcttcgt
ttcatctagg
tggcgataaa

gagaatcact

48269

aagacctgca
gtctttaagt
gtttgaagtyg
aggatgaaca
attgttgcat
gccagctatc
tcgagtgagc
cacattaata
aaaggacagt
ctatcattca
gcatcgtgga
cttccactga
tataaggaag
gatcggggat
cacacaggga
ccgcccectcet
tggtagtttg
cgggatctcg
gggctctcgg
atttccgceccg
tatatatttc
gggtagaatt
caaatgcagc
agcagaatct
caacgcaaat
atttcgtcgt
cctcttaagg
ccagctactg
agtatttcac

ggtttgcttg

tgcatcctat
tggagtactc
tatctgtcct
aagtcgtcca
cttcctttet
tatattctat
tgcattgctc
atgatcagat
agaaaaggaa
agatgcctct
aaaagaagac
cgtaagggat
ttcatttcat
ctctagccct
caacacacca
cctctttctt
ggtgggcgag
cggctggggce
atgtagatct
tgctaaacaa
tgctgcttcg
tgaatccctc
ctcgtgcgga
gcaatggtgt
ctcccttatce
cgtggggatt
tcatgtcttc
ccaggaagtc

acaggagctt

agggcgaaga

atatgtgctt
taagctattc
gtttaattag
agatgcaaga
tcaatatata
atatccattt
tgtactacat
tgtgaaaaat
ggtggcacct
gccgacagtg
gttccaacca
gacgcacaat
ttggagagga
agaaccatct
taagatccaa
tctcecgtttt
aggcggcttc
tctcgeccgge
gcgatccgcc
gatcaggaag
tcaggcttag
agcattgttc
gcttttttgt
gcagaaccca
ggtttctctg
gaagaagagt
tgtttccacg
tagcgggctc
catgttcgga

tgttatcaac

73/84

10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880

11940



accggtaagg
atcgacggtg
gcagctacgg
ttcatcggtyg
gagatgggtg
cccaagaccc
gcggtactcc
actagagacc
gacgccgacg
atcgatgtgc
cctggatctg
ctcacattgc
gaggatgtgg
gatcgcgctc
gagggcgcaa
tccgeggtgg
cttgtagtcc
gcgacgcacc
aatccggtga
ctcatggcag
agacgacgac
cctctttgta
ccaataacac
ccatagaact
tatccgtgtc
cgagtcgaga
ccatgaattg
gaaatgaaat
tatttccttc

ttgcagcaag

cgatgcaagc
ttggtaacgg
ggtgccgtct
acgcgagcct
tccaggtgaa
ccacgccaat
tggcgggcect
acacggagaa
gcgtgaggac
ctggagatcc
atgtgacgat
aggagatggg
ccgatctgcg
catccatgat
ctgtaatgaa
cgaatggcct
gtggtcgccc
ttgatcatag
ccgttgacga
gcttgggggce
cgtgcatggt
tcacacagca
caaccatcaa
gcaaatgtcc
agaatcatct
agccctctat
agttcgcttt
agaagacaag
cggtgcgcecgce

caattacaca

aatgggtgcc
aggattgctc
tactatggga
cactaagaga
atctgaggat
cacgtacagg
caacacacct
gatgttgcag
aatccgcttg
ctcgtccaca
cctgaatgtc
tgctgacatc
cgtgcgttct
cgacgagtac
cggccttgag
gaagctaaac
agacgggaag
aatcgccatg
tgctaccatg
caagatcgag
gatgaatcac
tcaccttctt
cctccececgt
gcctgcaggg
tatcatcgag
ccatccatcc
ggttatggtg
gagaaaaaaa
tgtttattcc

ataaatatat

48269

agaatccgaa
gctcccgaag
ctggtaggcg
ccaatgggac
ggtgatcgtc
gttccgatgg
ggaatcacaa
ggtttcggeg
gagggcagag
gcgtttcccc
ctcatgaatc
gaggttatca
agtacactca
cccattctcg
gagttgaggg
ggcgtggact
gggttgggga
tcatttctgg
atcgccacct
ctgtctgata
agacgacgaa
cgctctacta
cgccgccgcece
tggggcccat
tcgagtcgtt
agtgttaggt
tttgaactgc
agagttcgaa
tcgctcagceca

tgctacactg

aagagggcga
cgccacttga
tgtatgactt
gagtgctgaa
ttccggttac
cgtcagcaca
ccgtgattga
ctaatctaac
gtaaactgac
tcgtagctgce
caactagaac
atcctaggtt
aaggcgtgac
ccgttgctgce
ttaaggagag
gcgacgaagg
atgcttcggg
tgatgggact
cctttcctga
ctaaggccgc
cacgcatgtc
ctcccececgag
ttcaccgtcc
cgtggccagt
atcgtgtcca
gttcttcgtc
ttgttgctat
agttttgttc
gcaagattgt

gtacttcaaa

tacgtggatc
ctttgggaac
tgactctacc
tccecctgagg
tctgcgaggce
ggtcaagtca
acccatcatg
ggtcgaaacc
tggccaagtc
gttgctcgtc
cggcctcatc
ggcaggtgga
cgtccctgag
tgcgtttgcce
tgacaggctg
tgaaacgtcc
agctgctgtg
tgtctccgag
gttcatggac
ttgacacgtg
gcatcgccgt
caatcaccga
tccectcaca
tatccttage
gtggctctct
cgtgatgtta
ctatcggaat
gcataccata
ttgatcgata

ctacactggt

74/84

12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680

13740



ggtcggtgat
cgaaagctgc
tgtccttecge
gaacaacaat
acaacaaacg
<210>
<211>

<212>
<213>

10

ADN
<220>
<223>

<400> 10
atctacaggg

gcgcgcgaga
tgcgcgatcg
cgcgcgagca
tagtccaagc
gttttatttt
catactttga
atgtttattt
taaattatat
gttatgaaat
taatttattt
tttagaaaaa
ctcatgtata
ttattaattt
gtggcataca
tttgtggacc
gacagactca
ttgtttggtt
ggagaaaaag

cgttattata

tttcaatagc
aatgcttgag
tgcatttaca
cagcctttta

caccggtgca

16068

cgcgcagcegg
gcacgcaagc
tccgtgecatg
gcagctggcc
gacggtttct
attttcattt
attaaatgct
tctctatttt
ctaaattcca
gcacacacaa
gtttggtaga
tggtattttt
atttgggata
tttttcttat
agttgaaatt
agcagagcct
atgtatccga
tcatgtccgg
aaagagtaat

aaatgaaagt

atgaacctta
aacttggaaa
gtccatacag
ggtcaatccc

caaactat

Trinh ty nhan tao

ctgacacatg
accgattgac
gttgagacgg
cgcacagagtg
tcectttttte
ttttattttc
cacattcaaa
atacaatctt
attttggtca
taaactccaa
tgttcaaaat
attgtgggac
tctgaattta
tgggccttac
actgccaaaa
ggctactcta
gatactcttg
gaaatctaca
taccaatttt

acattttgat

48269

attgaacatc
gaaattcttg
acacagcatt

aagtgtgcat

ggacccacgg
gcgcgtgcecc
ccaggcgggg
caaaggttga
tcttttttte
aaatctaaat
tatcagtagg
ttcctttttt
ttagtatact
cttgatgaat
atgaaacaca
aagaactaaa
ctatttttat
acttatgaga
atgtctgtca
atccgtatgt
tttggttaca
tggatcagca
ttttcaattc

aaaacgacaa

tgtgtagctt
tgatggcaga
tccattttgce

gacgtcccgc

gcaaaggcag
cttttgtcgg
cccacccatt
gtgggctaga
tttttccttt
ttgaactcaa
aatagaatat
catttttaaa
cctactaata
agatatctat
cacatattgt
agtcacctca
ttcttcatat
tcatagaggc
tacacaatcc
agagaaccaa
cttgcaaaaa
atgagtatga
aaaaatgtag

attacgatcc

acatctcctt
agctattcac
acaagataga

gatcgcccgce

Phan t& ADN thé kham cia ADN hé gen clia ngdé va ADN gen chuyén

cggcagactc
agaacgaggg
ggcgccatgc
agcgaagacc
atattttctt
gtgtgagatt
ttttaactat
cctcaatttg
tcattttatt
ttattctaat
tttctttctt
aaattaaata
atttaattta
atgtggatca
gtgtgtttgg
gctcccacga
tagaccactc
tggtcaatat
atgtccgcag

gtcgtattta

75/84

13800
13860
13920
13980

14008

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140

1200



taggcgaaag
ttcacgtcca
ctagcgtacg
tttgtaatgg
ttgcggtgtc
gataaaaggc
taattctaag
tatcatcgtc
ttagaaaaaa
acattttttg
cttaaaatcg
ggttgatggc
ggtttggtac
cgtacttcag
aacaggacca
aacggcgtcg
gcgaagcaga
agagttccgce
ctcacacggc
cttccctttce
cccaacctca
gtctctecctc
tctaccttct
cctgtttttce
catactcctg
cgagatcggc
ttgtgttagt
cacctgggag
ctgtatcttg

atggttcgat

caataaacaa
aatgggggcet
ggacccagat
tactaggcaa
ctccgacaaa
cgtcaatgtt
tatgagttgt
atgcttagat
atcacgtttt
tttgattttg
ttagagagag
caaaatttga
caaaatttgc
cttattctct
gtatctcaca
acaagtctaa
cggccgagac
tccacctcca
acgaaaccgt
ccttcctege
gcttctctcg
gcgagcctcg
cttctctaga
cgtggctgceg
cggtgtgcgg
gatccatggt
agatggatgc
tcctgggatg
tttcgttagg

cgtgctagcet

attattctaa
tagatgagaa
atcgaattca
attctccgtt
atttgccttt
acaagagtga
attattattt
cctttttagt
tgtggtcttg
gtttcagaag
cctaaacaaa
ttgtcaaaac
caatgatctg
ctcacagaac
aatggcatgc
cggccaccaa
gttgacacct
ctggtggcgg
cacggcaccg
ccgccgtttt
ttgttcggag
tcgatccccg
ctaggtcggc
aggtacaata
tctatagtgce
taggacccta
gacctttact
gttctagctg
ttccttttaa

acgtcctgtg

48269

ttcggaaatc
acttcacgat
agctgaccgc
tggcggtgtg
taaaaacaat
agtcgtctac
ttggacaaaa
aaagcttgag
atttctagcc
tccttattta
agccttttca
ttaggcaagc
ttcttttgcc
actattgaat
caaatatact
ccagcgaacc
tggcgegggce
tttccaagtc
gcagcacggg
aaatagccag
cgcacacaca
cttcaaggta
gatccatggt
gatctgatgg
ttttaggaca
ggcggtggag
tcagacacgt
gttcgcagat
tctatccgtg

tcataatttt

tttatttcga
ttggcgcgac
caccggcaaa
tgccggccaa
tttataagag
tccctcecatce
ggagtatacc
cttctctaaa
tccacaaaat
tatgtgctag
aaacgacctt
caagatttta
ttttcaaccg
cagccgaaaa
caccgtcagt
accagcgtca
atctctctgg
cgttccgcect
ggattccttt
ccccatcccce
acccgatccc
cggcgatcat
tagggcctgce
cgttatgatg
tcaatttgac
tcgggttaga
tctgattgtt
gagatcgatt
gtattatgct

tagcatgccc

cgtgtctaca
taactaagca
caaccacgaa
ttacacgttt
aagctccgga
ccaaaaaatg
acaagaatga
agtagagaaa
ctttggtttt
tttggcagca
gagccagatt
gcagctattt
gtttatcagc
gccaccgcag
gagcccgttt
agctagccaa
ccccecctceteg
cctgctcctc
cccaccgctc
agcttctctc
caatcccctc
cctcccttte
tagttctgtt
gttaacttgt
ctggctcgtt
tccgegetgt
aacttgtcag
tcatgatctg
aacctatgat

ttttttgttt

76/84

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940

3000



ggttttgtct
tttattaaat
agatatatgg
tgcttagata
caaataagga
ttagatatat
aagcctgcett
atttttaaat
cttgagactt
gcaaccatgt
gccgcggttt
gagccacaaa
tggttggttg
gctaggaacg
aggttgggcc
tttaagtctg
gctttgggat
catgatgttg
ccagttaccc
gtaggcagtg
tactatcctc
ggtatgctgg
tgcaaattcc
tttctttcag
ccattgtgcet
cacgagcgaa
ctaggcatta
tgttttettt
agcgcttcgt

taatatcgga

gattgggctg

ttgaatctgt
ataggtacat
catgaagcaa
taggtgtatg
gaagcaacat
tttaattatt
acccagcatc
ctttttttgt
ctccggagag
gtgatatcgt
caccacaaga
ctgaggttga
cttacgattg
taggatccac
tggttgctgt
acacagcccg
gtttttggca
agatctgata
tgccatatta
ggtatgctgg
tactacaggt
caatttccag
aggtcctttt
tctcaaaaaa
ctcctgcagg
acctaccatg
ttgccctgaa

cgaagaccca

tgggggagca

tagatcagag
atgtgtgtca
gtgttgctgt
catgatgtta
ttgctgtggg
cctgctacgg
ttgatatact
atgagcatgc
tggtactcac
gagaccagtt
taaccattac
gtggattgat
gggtgttgtg
gacagttgag
attgtacaca
tataggcctt
gggtacattg
aagggatttt
cgcgctgcta
caggttcaga
tactacaggt
gttgctctga
aaaacaggag
gcaaggggct
aggaaaagaa
agcagactcg
gatcacatcg
agagtgaagt
taggggggcg

gtcggctagg

48269

tatactgttt
catatatctt
gggttttact
cagttcaata
ttttgctggt
tttaataatt
tggatgatgg
atgaccctgc
cttttgtagt
gagattaggc
attgagacgt
gatctagaga
gctggtattg
agtactgttt
catttgctta
ccaaacgatc
cgcgcagctyg
gagttgccag
gtagccaagt
ttggccggga
tcacattcac
atagctcagg
gacctccaaa
ggatgtaaag
aaaaatttgt
cattatcgat
taaaaaaaaa
catcatcata
gtactcgcac

ttggtcccat

caaactacct
cataattaaa
ggtactttgt
attcttgttt
actttgttag
attgtttata
catacagcag
cttagtatgc
ttggtgactc
cagctacagc
ctacagtgaa
ggttgcaaga
cttacgctgg
acgtgtcaca
agtctatgga
catctgttag
gatacaagca
ctcctccaag
acctacctcg
caaagagtac
atggttacta
cttgacccaa
ggacttcaat
tacttttata
tgcggccegg
ggagctctac
accctaccat
tttaccatgg
cgtggttgtt

cggtactggt

actggatata
atggatggaa
tagatataca
acctaataaa
atatatatgc
tctaatagac
ctatgtgtgg
tgtttatttg
ttctgcaggt
agctgatatg
ctttaggaca
tagataccct
gccctggaag
taggcatcaa
ggcgcaaggt
gttgcatgag
tggtggatgg
gccagttagg
agggcacact
actgcgattt
cctggcctgt
gtaagagcag
gtaattcaaa
ataatccaag
ccgtgacggce
caaactggcc
ggatcctatc
cgcgegtagg
tcctgttatg

cgtcccctag

77/84

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740

4800



tgcgctagat
caaatttttt
tccaatttat
gaatgagcga
acccttgect
gttccggtcc
gttccgttca
ctcacacggc
cccaccaccg
agcttccttce
caatcccctc
cctctctcte
cgttcgtgtt
ctgtcatgct
ttcgagatcg
tgttcgtagg
ctagctggtt
aggctccgtt
gctatgtcct
ctgctggatt
atggaaatat
ctagtacttt
tagatacatg
tatgtatatg
tacatgaagc
ctttttaatt
catcatgagc
ttgtagatac
ccgccaccac

gcaggatcta

gcgcgatgtt
gcgtattcga
aggaggagcc
acccaccagc
tggcgcggcea
acctccacct
tccgttggcg
acggaaccgt
ctccttcect
gccacatcct
tcctcecgcgag
tctttacctt
tgtcgatggc
cttgcgatct
gtgatccatg
cgatctgttc
cggagatcag
taatctatcc
gtggacttaa
tattaaattt
ctcttatctt
cttagaatat
aagcaacatg
ttctgtgtgt
agcatgctgc
tatcttgata
atgcatgacc
tcaccctgtt
taccgccacc

ctccttcagce

tgtcctcaaa
gaaaaaaaga
cgtttaacgg
gccaagctag
tctececgtege
gtgtcggttt
gcatccggaa
cacgagctca
ttcccttect
ctcatcatct
cctcgtcgat
atctagatcg
tgtgaggcac
gtggttcctt
gttagtaccc
tgattgttaa
atcgattcca
atcgtatgat
ttgtcaggtc
ggatctggat
ttagatatgg
atgtactttt
ctgctgtagt
tttattggta
tacagtttaa
tgcttggatg
ctgcgttagt
ttctggtgat
gctgcgttct

cacctccagc

48269

aactcttttc
agattctatc
cgtcgacaaa
ccaagcgaag
tggctcgctg
ccaactccgt
attgcgtggce
cggcaccggc
cgcccgccat
tctctegtgt
ccctecgettce
gcgatccatg
aatagatccg
taggaaaggc
taagctgtgg
cttgtcagta
ttatctgcta
gttagccttt
ctaattttta
gtgtcacata
ataggcattt
ttagacggaa
ctaataattc
tttgattaga
tcattattgt
acggaatatg
atgctgttta
cctactgcag
ccggcgtggt

cttctgctgce

ttcttaataa
tgtttttttt
tctaacggac
cagacggccg
gctctggccc
tccgectteg
gtagagcacg
agcacggcgg
cataaatagc
agcacgcgca
aaggtatggc
gttagggcct
tcggcgttat
attaatttaa
agtcgggttt
cctgcgaatc
tacatcttgt
gatatgattc
ggaagactgt
caccttcata
atatgatgct
tattgatatg
ctgttcatct
tatatacatg
ttatccaata
cagagatttt
tttgcttgag
gtgaccggtc
gagcgtcggce

gttccccget

caatcatacg
ttgaaatggc
accaaccagc
agacgctgac
cttcgcgaga
cgtgggactt
gggccctect
ggattccttc
cacccctccce
gcccgatccc
tatcgtcctt
gctagttctc
gatggttagc
tccctgatagg
agatccgcgce
ctcggtggtt
ttcgttgecct
gatcgtgcta
tccaaaccat
attaaaatgg
gtgagtttta
tatacatgtg
aataatcaag
cttagataca
aacaaacatg
aagtacccag
actctttctt
gccatggcca
actgagacgc

aagccgtctt

78/84

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



cgttcaagag
cattcgttgt
ctgaggagct
accgccagcc
cgctcagcga
ttgacggcgg
tcaacgttag
acccagctct
atcggacggt
ttatggattt
accgtctcga
ctggaggcac
acgcctggaa
cgceccgaggg
cggaaaccga
atccggagat
aggtggtcgt
ccgcgatgcet
agcagctaga
caccagcctg
gtgtgagtgt
aggtgtcaaa
gtgaaatata
caccattcta
gtccaatcag
caccatatat
aggttggtaa
catttaccaa
caagatcaat

tgagaataat

cctgaagctg
caggtgcatg
gagcgagaag
tgacggcgta
cggcatcctc
tgggcagtgt
gtcgttccct
ggccgatcca
cggcggttac
gggccacgct
aagggaggtc
gccctcectgtyg
cgacatccgc
cacacccaaa
ggctagttgc
ggacggtgtt
ggaggctatc
gtcctgcgac
ggccgcctga
tctacatgat
gactgaatcc
aatcgtggct
aatattgttt
ttatagtaat
tgaataatct
ccagttcaac
atgaattttg
ttttttatat
tatcaagtat

gctagctatt

aaacagtccg
ctcaccttcg
cccttgggtc
gtggcggcecec
gtcaacgggc
gtccacaacc
gttgtcgagc
ggagccattc
gggcacgtcg
cagtacgtgc
atcgtcggcg
ctcatggcga
tggaataagg
gagcagtcaa
cactacttct
cttcgatctt
gagcgtaggc
gaggccgcag
ttaattaagg
gaataaataa
atcagtgtgt
ggaaatccat
tgtgtatgtg
ttttttaagc
agttagtgaa
cgcaccaatt
ccaattcaat
tctggctaga
cagcaacagc

cattgcactg

48269

cacgccttac
ttaggaacgc
gcaccatcct
tgcttgacat
atcttcagtg
cgcacggcaa
gcgacgcact
ccgacttcgg
attgtaacta
accgggctaa
acggagagat
agtttctcag
tctccgegat
tccacagcag
tcggctcgtce
ggcaagcgca
gcgcctacgt
ttagagtgtc
ccaaggcgat
agagtccatc
gtgtgtgttt
gtggtttcta
aattttactc
ggccgctgat
gccagaagtc
tgccatctcg
gtagttagat
aaaggagaat
acctgaaggt

gcattagaga

ccggcgcectg
ctggtacgtc
agacactccg
ctgccecgecat
cccgtaccac
cggcgcacgg
gatctggatc
ttgccgcegtyg
taagctcctt
cgctcagact
tcaggcgctyg
aggcgcgaac
gctgaacttc
agggacccat
acggaatttc
agctctcgtc
tgaggcgaac
gcgcgagata
ctatgactga
cagtgtgatg
gtgtcaacca
gctttatgta
tctcattttt
gtatccgtcc
catagtgccc
aactggttca
atttccatgt
ggtgacgtct
tggagtgcat

cagagagggc

gaccataggc
gccgctctcec
ttagcccttt
aggttcgctc
gggctggaat
ccagcttccc
tggcctggcg
gacccagcct
gtggacaacc
gacgcctttg
atgaagatcc
acgcccgtgg
atcgccgttyg
attcttacac
gggatagacg
aaggaagata
ggtattaggc
gaaaagctgg
attgccaatg
gctcatgcct
tgtgtgaatc
aatgttgttt
ctcttgcact
acggtggtgt
cttgctctgt
tgttttattc
cattttagta
ttcggaagat
tagttgtcat

gagccagttt

79/84

6660
6720
6780
6840
6900
6960
7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400



gacatggcaa
atttttggtg
ctatggatga
tcagggatga
acgaatatat
ggggtcccca
aaccaccagc
gaagcttccg
ggcggcttcce
ccttccceccac
cctcctcetcee
tccectettg
ccttcttcte

atgattctta

ttggtgtaag

ggatttgagt
gtcgcccgcea
cattgttact
attcgtattc
gggtagcatc
ggaataatat
gtttattctt
tagcatccac
ttgttagtat
acttgttttt
tgcatgtttc
ttccttgecag
ctgtttcttc
aattcaactc

attcctcttc

attagcacag
acggagggag
aattggacaa
aatgtgtctt
ttatataccc
ctagtcagcc
gcaacctaaa
caccgctcgce
gcgaaattgc
ccggcttggce
ccacctcatc
cgagcttcgt
tagatcggcg
gggcctagga
atcaggtcgg
tgttaatctg
cgatttgcgt
tattgagaga
atctggttcg
cgcggcttgt
tacatctcaa
atgtaaggtt
ctgaggaaca
atactgctgt
atatgcttct
ctgcttgtta
gtgggtaccc
atcttactcc
agtccctagce

cttagccaag

tcaaactgga
gggcactatg
aatacgaata
tgggcaaact
caaaaaaaag
actgtatggc
cggcgtaaac
tggtcgctgce
gtggtggaga
cggcccctcec
tcctecttte
cgatccctcc
tgttatgttg
ggctggttag
ttccgetgtt
ggagttgttg
ggcttgttgg
taatgtagct
atggtgctag
ttggtagtgt
catgttacta
ttaaatgaaa
tgcatgcatc
tgttcgatga
gctgttcgtt
gagattaatt
ggaccgatgg
aaagctagct
ttcaccggtc

actctacgcg

48269

tacgtggtga
aatttttggc
ttcaaggatg
ttgaggacga
aatacacatc
gccgactagc
gttgacggca
ccggcgecgce
ggagagacgg
tcgcctccat
ccgtgaaccg
tccgcecgtcaa
tttccgtggt
atctgttgcg
taacttgtga
ggaggttctc
gtagctaggg
aacctttact
atagatgcgc
tctgattgat
gaaacttggt
gatttatgct
tgttacttct
tccttcagga
gattctttag
gattaggctt
caacagcaac
ccataccaca
tcaaatcaac

gttccgtaac

cggagggagg
tttgctgacg
aaagtggtcg
agttgcctat
tccactccga
tcaacggcca
tctctctcte
tcgtgctgga
aaccgtcacg
aaataggcac
tgaacacaac
ggtacggagc
tgcttggttg
ttctgtttcg
tgctagtgtg
gtaggcggat
ttagatctgc
tgttcatcta
ctgatttgtc
ttgtcgctct
ttatagctcc
actgctgctc
tttgatatat
tgaacatgca
tactacctac
accttgttgce
atcagcttct
ttcaagactc
ctctctcatc

gaaagcacaa

ggcactatga
ggacacgcca
gtttgatagt
tttgcattaa
gccggcatgt
cgaaccagcc
gcccegtcetce
ctctttcegt
gcactggatt
cccgtecteg
ccgacccaga
ttctcctecece
gatgaatcga
tagatggatt
atttttggga
tgtagatgaa
tcggattttt
tgtatctcgt
cgatcgaatt
agatctgagt
ggatttacat
gttgatcctt
gcttagatag
tgatcatgtt
ctgatcatct
ctggtgattc
ctgttttcaa
caatctgtga
tccggatcetg

acatctgaca

80/84

8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
‘9720
9780
9840
9900
9960
10020
10080
10140

10200



agaagcctta
agtatcgctt
tggatctgcg
cctaccaagt
cccgceccggtt
aggtgcagat
acaccgattc
tgccggagta
cgcctacgat
tcgggtcatt
acgtggacgc
gaaggcgcgce
cggagtcgaa
gccgggtecg
gcgccgtccce
acaagccgtc
caagaataaa
tatgtgcttt
aagctattcg
tttaattagt
gatgcaagaa
caatatatat
tatccatttc
gtactacatg
gtgaaaaata
gtggcaccta
ccgacagtgg
ttccaaccac

acgcacaatc

tggagaggac

cggattcaaa
tatcgacgtg
ggagcctctc
gatctacttt
cggccctgtg
gatacggcgc
caccttcctg
tggaggtgac
gcaagctacc
gtaccaggcg
cggagataga
actctactgc
gtccctgttg
gtggaagaag
ggactacgct
gcgttgacgg
aactgcaagt
tatgttcaag
atctggagat
ttcaagaaag
gttctagaga
atattgtcct
cgttgccata
ttacttgata
cgcgtccgat
caaatgccat
tcccaaagat
gtcttcaaag
ccactatcct

acgctgaaat

atcaacgcta
cagccgctga
gatgacagca
ccgggtcaag
gacccggtgce
gaggcgaacg
gacgctccgce
acaggcttcc
atcgaaggct
actaattggc
gagactgtgc
aaccaggtgt
caattccttt
gaccaagtcc
gggaaattca
tccgttaatt
atggcgctcc
ttggagaact
tatgctgttt
ccaagcgtgt
ggtagctaca
atttcataat
ctttattcac
tgtgttgttc
cctacctgtc
cattgcgata
ggacccccac
caagtggatt
tcgcaagacc

caccagtctc
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tgcacgcggc
caggcgtcct
cttggaatga
ctatcactaa
cgatcttaaa
agagcagccg
ctgccgeccegt
tctccatgta
taaacgtggt
gcttctcgaa
acccactcgt
actgccagaa
acgagcacgc
tggtgtggga
gatacctgac
aatcgagtgt
attccatgga
atgtgtgttg
ttaataaaag
ttgggttcta
tttctggaaa
gtcattctag
tatgttgcat
ataaacacac
acttcatcaa
aaggaaaggc
ccacgaggag
gatgtgatac
cttcctctat

tctctacaag

gctgactcct
cggtgcagag
gatcctggac
cgagcagcac
gagtatcgag
gttcatcgga
ggtgatgaga
cagtgcctgg
ccactcggcg
caccagcgtyg
cgtgacgcat
gatccaggga
caccaagttc
caacctgtgt
ccgcaccacc
gaaggaagtg
agacctgcat
tctttaagtt
tttgaagtgt
ggatgaacaa
ttgttgcatc
ccagctatct
cgagtgagct
acattaataa
aaggacagta
tatcattcaa
catcgtggaa
ttccactgac
ataaggaagt

atcggggatc

ctcaccaaca
attacaggcg
gcctttcaca
atcgcgttct
ggctatccag
gatgactggc
gctatcgaag
gagacactct
acgaaggtct
aaagtgatgg
cctgttacgg
atgacggacg
gacttcacct
accatgcacc
gtggcgggag
aactgagtct
gcatcctata
ggagtactct
atctgtcctg
agtcgtccaa
ttcctttett
atattctata
gcattgctct
tgatcagatt
gaaaaggaag
gatgcctctg
aaagaagacg
gtaagggatg
tcatttcatt

tctagcccta

81/84

10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940

12000



gaaccatctt
aagatccaag
ctccagttttt
ggcggcttcg
ctcgccggceg
cgatccgccg
atcaggaaga
caggcttaga
gcattgttca
cttttttgta
cagaacccat
gtttctctga
aagaagagtg
gtttccacgg
agcgggctca
atgttcggag
gttatcaaca
acgtggatca
tttgggaacg
gactctacct
cccctgaggg
ctgcgaggcc
gtcaagtcag
cccatcatga
gtcgaaaccg
ggccaagtca
ttgctcgtcc
ggcctcatcc
gcaggtggag

gtccctgagg

ccacacactc
ggaggcctcc
ttttcecgtet
tgcgcgccca
tggatccggce
ttgttggggg
ggggaaaadgg
tgtgctagat
tcggtagttt
ggtagaagtg
ctcttatctc
agacgcagca
ggatgacgtt
cgtgcatgct
gtggcaccgt
gacttgctag
ccggtaaggc
tcgacggtgt
cagctacggg
tcatcggtga
agatgggtgt
ccaagacccc
cggtactcct
ctagagacca
acgccgacgg
tcgatgtgcecce
ctggatctga
tcacattgca
aggatgtggc

atcgcgcectcce

aagccacact
gccgccgcecg
cggtctcgat
gatcggtgcg
ccggatctcg
agatgatggg
gcactatggt
ctttctttct
ttcttttcat
atcaaccatg
caatctctcg
gcatccacga
aattggctct
tcatggagct
gcgcatccct
tggagagacg
gatgcaagca
tggtaacgga
gtgccgtctt
cgcgagcctc
ccaggtgaaa
cacgccaatc
ggcgggcectce
cacggagaag
cgtgaggaca
tggagatccc
tgtgacgatc
ggagatgggt
cgatctgcgc

atccatgatc
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attggagaac
gtaaccaccc

ctttggcctt

¢gggaggggc

cggggaatgg

gggtttaaaa
ttatattttt
tctttttgtg
gatttgtgac
gcgcaagtta
aaatccagtc
gcttatccga
gagcttcgtc
tcatctaggc
ggcgataaaa
agaatcactg
atgggtgcca
ggattgctcg
actatgggac
actaagagac
tctgaggatg
acgtacaggg
aacacacctg
atgttgcagg
atccgcttgg
tcgtccacag
ctgaatgtcc
gctgacatcg
gtgcgttcta

gacgagtacc

acacagggac
cgcccctctce
ggtagtttgg
gggatctcgc
ggctctcgga
tttccgeegt
atatatttct
ggtagaattt
aaatgcagcc
gcagaatctg
aacgcaaatc
tttcgtcgtce
ctcttaaggt
cagctactgc
gtatttcaca
gtttgcttga
gaatccgaaa
ctcccgaagce
tggtaggcgt
caatgggacg
gtgatcgtct
ttccgatggce
gaatcacaac
gtttcggcgc
agggcagagg
cgtttcccct
tcatgaatcc
aggttatcaa
gtacactcaa

ccattctcgce

aacacaccat
ctctttcttt
gtgggcgaga
ggctggggcet
tgtagatctg
gctaaacaag
gctgcttcgt
gaatccctca
tcgtgcggag
caatggtgtg
tccecttatceg
gtggggattg
catgtcttct
caggaagtct
caggagcttc
gggcgaagat
agagggcgat
gccacttgac
gtatgacttt
agtgctgaat
tccggttact
gtcagcacag
cgtgattgaa
taatctaacg
taaactgact
cgtagctgcg
aactagaacc
tcctaggttg
aggcgtgacc

cgttgctgct

82/84

12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740

13800



gcgtttgccg
gacaggctgt
gaaacgtccc
gctgctgtgg
gtctccgaga
ttcatggacc
tgacacgtga
catcgcecgtce
aatcaccgac
cccctcecacac
atccttagct
tggctctctc
gtgatgttac
tatcggaatg
cataccatat
tgatcgatat
tacactggtg
catctccttce
gctattcact
caagatagag
atcgcccgcea
tagcaagtga
gtctattttt
ctatttaaac
tcgagagcag
aacggaacct
aaccaaacat
caaacacacg
gaagtcataa

tccaagattc

agggcgcaac
ccgcggtgge
ttgtagtccg
cgacgcacct
atccggtgac
tcatggcagg
gacgacgacc
ctctttgtat
caataacacc
catagaactg
atccgtgtca
gagtcgagaa
catgaattga
aaatgaaata
atttccttcc
tgcagcaagc
gtcggtgatt
gaaagctgca
gtccttcgcet
aacaacaatc
caacaaacgc
ggtcagataa
gcttgtaaac
taaaagattt
ccagcatgct
ggcccgatgg
acttcgcttt
gaatgtgttc
ccgagccaga

tagactgcaa

tgtaatgaac
gaatggcctg
tggtcgccca
tgatcataga
cgttgacgat
cttgggggcce
gtgcatggtg
cacacagcat
aaccatcaac
caaatgtccg
gaatcatctt
gccctctatce
gttcgctttg
gaagacaagg
ggtgcgcgct
aattacacaa
ttcaatagca
atgcttgaga
gcatttacag
agccttttag
accggtgcac
aataataaat
tacagagaat
aaaaaaaaca
tccgacctgce
atgattttgc
gaggatccac
catgtgtccc
tatagagata

ggaaagatcc
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ggccttgagg

aagctaaacg
gacgggaagg
atcgccatgt
gctaccatga
aagatcgagc
atgaatcaca
caccttcttc
ctcccecegte
cctgcagggt
atcatcgagt
catccatcca
gttatggtgt
agaaaaaaaa
gtttattcct
taaatatatt
tgaaccttaa
acttggaaag
tccatacaga
gtcaatccca
aaactatagc
aaaatcatta
atatatatgt
aagataaaaa
atgagcagcg
atcaacagcg
gcctacaacg
aattgaaaga
gaaccagatc

actcgtgcga

agttgagggt
gcgtggactg
ggttggggaa
catttctggt
tcgccacctce
tgtctgatac
gacgacgaac
gctctactac
gccgccgcect
ggggcccatc
cgagtcgtta
gtgttaggtg
ttgaactgct
gagttcgaaa
cgctcagcag
gctacactgg
ttgaacatct
aaattcttgt
cacagcattt
agtgtgcatg
aagtgtggtc
aattttatat
taaatcggta
atgtttttga
atgctcctgg
cctgtatgca
tccgegeteg
agtgtattcg
tatcatacca

agacgaccaa

taaggagagt
cgacgaaggt
tgcttcggga
gatgggactt
ctttcctgag
taaggccgct
acgcatgtcg
tcccececcgage
tcaccgtcecct
gtggccagtt
tcgtgtccag
ttcttegtec
tgttgctatc
gttttgttcg
caagattgtt
tacttcaaac
gtgtagctta
gatggcagaa
ccattttgca
acgtcccgceg
tatttttata
agcaagtgtg
gaacaattgg
actgcgtgtc
tgaccgcacg
acgatcatcc
tccatgcaac
gttaacaacg
agaacacccc

gatgtataag

83/84

13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540

15600



atccaatgga
aaatactacc
ccctccgatt
taagcgaaga
ttctcgcgaa
ctcctgggtg
acaccccagg
atgtggtttg
<210>
<211>

<212>
<213>

11
29
ADN

<220>

<223>

<400> 11

gcaaccatac
ccgattgtct
ccaaatatag
aggacttcct
ccttaaaaag
atctcgactc
tgttacttag

gtttaagaaa

ggaagaagag
acctaaggaa
aaaagatact
tctgaagttg
ctaaccaata
gaatctcggg
ggtttccccc

aaggcaccaa

Trinh tu nhadn tao

ttgctatata aaaatagacc acacttgct

<210> 12
<211> 17
<212> ADN
<213>
<220>
<223>
<400> 12
catgacgtcc
<210> 13
<211> 1le
<212> ADN
<213>
<220>
<223>
<400> 13
cacaacaaac

cgcgatc

gcaccg

Trinh tu nhdn tao

Trinh tu nhédn tao
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gctacgtggg
gtcagtacgt
cttaatgaaa
caaagaggat
ctatgcaagc
gcgagattct
ttagtacctc

acttgagggg

agactgagga
aaccatgccc
actgaattaa
ggcattcgaa
aagctataac
tttaaggggg
catttgtgac

ccaagccc

ttatctatgc
cagccccctg
gaaatgaaat
gagcagattt
cacctcctca
gagagctgta

ctattatcac

Doan mdi Oligonucleotit PCR duoc tdng hop vé md&t hda hoc

Doan mdi Oligonucleotit PCR dugc tdng hop vé mdt hoéa hoc

Poan do Oligonucleotit PCR dugc téng hop v& mit hdéa hoc

84/84

15660
15720
15780
15840
15900
15960
16020

16068

29

17

16





