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Linh vuc ky thuat dwgce dé cap

Sang ché nay lién quan dén cdy dau tuong chuyén gen, vat liéu thuc vat va hat
dau tuong chuyén gen, khac biét & chd chung mang sy kién bién nap dic hiéu, dic biét
14 sy c6 mit cia cac gen ma héa protein ma mang lai kha ndng chiu dugc thudc diét
cd, & vi tri cu thé trong hé gen cua ddu twong. Céy ddu twong theo sang ché két hop
kiéu hinh chiu dugc thudc diét cé véi ning sut trdng trot, tinh &n dinh vé mit di
truyén va chirc ning trén céc nén tang di truyén khac nhau tuohg dwong véi gidng dau
teong khong dugc bién nap khi khdng c6 (cic) thubc diét co. Sang ché con d& xuét
phuong phép va kit dé x4ac dinh sy c6 mit cia vat lidu thuc vat mang sy kién bién nap

dc hiéu EE-GMS3 trong c4c mau sinh hoc.
Tinh trang ky thuit ciia sang ché

Su biu hién kiéu hinh cua gen chuyén o thuc vat duogc quyét dinh béi ca ciu tric
cia chinh gen d6 va boi vi tri cia nd trong hé gen cta thuc vat nay. Pong thoi, su c6
mit clia cic gen chuyén hoic "ADN ngoai lai" & cac vi tri khdc nhau trong hé gen s&
anh huong kiéu hinh chung cta thyc vét ndy theo nhidu cach khéac nhau. Viéc dua
thanh céng v& mit ndng hoc hodic & quy mo cong nghiép tinh trang mong doi v& mit
’thucmg mai vao thuc vét bing cach xit ly di truyén c6 thé 12 quy trinh kéo dai tuy
thuoc vao nhidu yéu t6 khac nhau. Viéc bién nap va tai sinh céc cdy dugc bién d6i vé
mit di truyén thuc ra chi 1a bude déu tién trong hang loat budc chon loc, bao gbm ca
viéc xac dinh tinh chét di truyén mdt cach toan dién, nhan giéng, va danh gié trong

thuc nghiém, cudi cling dan dén viéc chon ra sy kién vu ta.

Viée x4c dinh 18 sy kién uvu td ngdy cang trd nén quan trong theo céc thao luén
v& thuc phdm/thtrc &n méi, sy phan biét cac san phdm bién dbi gen va céc san phim
khong bién ddi gen va viéc x4c dinh vt lidu doc quyén. Ly tudéng, néu phwong phap
x4c dinh d6 vira nhanh va vira don gian, khong can dén trang thiét b thir nghiém phirc
tap va d4t tién. Hon thé nita, phuong phap nay can dua ra két qua cho phép xac dinh rd
rang sy kién uvu ti ma khong can dén su giai thich ctia chuyén gia, nhung van 13 céc

két qua chinh xé4c dudi sy kiém soat ctia chuyén gia, néu can. Céc cong cu chuyén bigt
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dé st dung nhdm xac dinh sy kién uvu ti EE-GM3 trong cac mau sinh hoc dugc néu

theo sang ché.

Theo sang ché, EE-GM3 dugc x4c dinh 1a sy kién vu tu trong quan thé cac cay
dau tuong bién ddi gen trong qué trinh phat tridn dau twong chiu duge thube diét cé
(Glycine max) mang gen ma héa kha nidng chiu dugc glyphosat két hop véi gen chiu
duoc cac chét trc ché 4-hydroxy phenylpyruvat dioxygenaza (HPPD), mdi gen duoc

kidm soat bai mot trinh ty khoi ddu c6 thé biéu hién dugc & thyc vat.

Céc cdy dau tuong mang gen chiu dugc thudc diét cé da duge boc 16 trong linh
vuc k¥ thuét nay. Tuy nhién, khong c6 gidi phap da biét ndo boc 16 hodc goi y vé sang

4
A

ché.

Trong linh vyc ky thuat nay da biét ring khong hé d& dang c6 dugc sy kién
chuyén gen wu tu chiu dugc thudc diét cé & quy md thwong mai & cdy dau tuong voi
nang suét trdng trot chip nhan dugc, ma khong lam gidm san lugng, va c6 kha ning

chiu dugc thudc diét cé dang ké, chac chan doi véi 2 nhém thudc digt ¢é khéc nhau.

Thue t&, d4 c6 bao cdo rang su kién ddu twong dau tién (sw kién 40-3-2) da duogc
dua ra thi trudng vGi kha ning chiu dugc thudc diét co, c6 su gidm san lugng dang ké

s0 v6i cac dong (gan nhur) déng gen (Elmore et al. (2001) Agron. J. 93:408-412).

Cay dau tuong Optimum GAT(TM) ciing dd dugc tao ra két hop kha ning chiu
dugc glyphosat v6i kha ndng chiu cac thubc diét cé6 ALS, nhung da c6 théng bao ring
gidng dau twong nay khong dap ng dugc tiéu chuén chiu dugc glyphosat (ma khong
két hop vé6i su kién ddu twong chiu duge glyphosat khéc nhu sy kién 40-3-2 (vi du,
xem www.bloomberg.com/apps/news?pid=newsaixhive&sid=ad4LOhHIMKWE)).

Ban chit k§ thuit ciia sing ché

Séang ché d& xuit cdy dau tuong chuyén gen, hodc hat, té bao hodc md cla nd,
chira catxet biéu hién da dugc hgp nhit mot cach dn dinh vao hé gen clia n6 ma mang
gen chiu dugc thubc diét c6 chra trinh ty ma hoa gen 2mEPSPS va gen chiu duoc
thubc diét co khac chira trinh ty ma hoa HPPD-Pf W336 (ca hai déu duoc boc 19 trong
Vi du 1.1 theo séng ché va duge néu trong SEQ ID NO. 1), chiu dugc glyphosat va
chét diét cd e ché HPPD nhu isoxaflutol, va c6 ning sut trdng trot, khi khong c6

(c4c) thude diét cd, hau nhu twong dwong véi dong dang gen khong chuyén gen. Sau
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khi ding mdt hodc nhiéu thudce diét cd ma cdy nay c6 kha ning chiu dugc, thi n6 s€ co

kiéu hinh nong hoc tdt hon so véi ciy khong bién di gen.

Cay dau tuong theo sang ché hoic hat, té bao hodic md ciia né mang sy kién wu ti
EE-GM3.

Cu th8 hon, sang ché dé xuét cdy dau twong chuyén gen, hat, t& bao hodc mo cla
nd, ADN hé gen cua n6 khéc biét & chd, khi dugc phan tich theo quy trinh x4c dinh
bing PCR nhu dugc néu trong ban mo ta nay, bing cach sir dung hai doan mdi 1an luot
huéng dén ving bén sudon dau 5' hodc ddu 3’ cia EE-GM3 va ADN ngoai lai chira gen
chiu dugc thude diét co, thi tao ra doan dic hiéu véi EE-GM3. Céc doan mdi ndy c6
thé dugc hudng 1an lugt dén ving bén sudn dau 5° cia SEQ ID NO. 2 va ADN ngoai
lai chra gen chiu dugc thube diét ¢d. Cac doan mdi nay ciing ¢ thé duge huéng lan
lugt dén ving bén swon dau 3’ cia SEQ ID NO. 3 va ADN ngoai lai chira gen chiu
dugc thubc diét cd, nhu céc doan mdi 14n luot chira hodc (chu yéu) gbm trinh tu
ﬁucieotit néu trorig SEQ ID NO. 5 va SEQ ID NO. 4 hoic SEQ ID NO. 7, va tao ra
doan ADN dai khoéang tir 100 dén 800 cip bazo, nhu doan gdm khoang 263 cip bazo
hodc khoang 706 cdp bazo.

Hat tham chiéu mang su kién vu ta theo sang ché da dugc ndp luu tai NCIMB
v6i sb ndp luu NCIMB 41659. Theo mot phuong én, sing ché @ xuit hat mang su
kién wu t EE-GM3 da duge ndp luu v6i sb ndp luu NCIMB 41659, ma s& phat trién
thanh cdy dau twong chiu dugc cic thubc diét co, dic biét 1a chiu duge glyphosat
va/hodc cdc chit te ché HPPD nhu isoxaflutol. Hat c¢6 s6 nop lwu & NCIMB la
NCIMB 41659, 1a mé hat chtra it nhét 1a 95% hat chuyén gen ddng hop tir dbi véi
ADN dugc chuyén, mang sy kién wu ta theo séng ché, ma s& phat trién thanh céc cy
chiu dugc thude diét ¢d, nhy d6 cac cdy ndy chiu duge glyphosat va/hodc isoxaflutol.
Hat hodc hat giéng con c6 thé thu dugc hodc thu duge tir hat dd dugc gti luu (vi dy,
sau khi lai chéo véi cac cdy déu tuong khéc ¢ nén tang di ti*uyén khéc) c6 thé duoc
gieo va céc cdy non coO thé dugc xu Iy bang glyphosat hoic isoxaflutol theo sang ché
dé thu duge cdy hoan toan chiu dugc glyphosat hodc isoxaflutol (¢ muc d§ 100%),
mang sy kién wu t0 theo sang ché. Sang ché con dé xuét t& bao, mo, ciy con, va c4c
thé hé tiép theo ciia cdy mang sy kién vu ti theo sdng ché phat trién tir hat da dugc ndp
Iwu tai NCIMB c¢6 s6 ndp luu NCIMB 41659. Sang ché con dé& xult cay c6 thé thu

dugc tr (nhu bing cach nhan gidng va/hoic gy gidng véi) cdy ddu twong mang su
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kién wu tG theo sang ché (nhu cay phat trién tir hat da duge ndp luu tai NCIMB ¢6 s6
ndp luu NCIMB 41659). Séang ché con dé xuét cdy dau twong mang sy kién wu ta EE-
GM3.

Séng ché con dé xuét phuong phap x4c dinh cdy bién dbi gen, hodc t& bao hoidc
md ciia nd, mang sy kién vu ti EE-GM3, phuong phép nay dya trén vigc xdc dinh sy
c6 mit cia céc trinh ty ADN dic trung hodc céc axit amin dugc mi héa boi céc trinh
ty ADN ﬁéy trong cdy, té bao hoic md chuyén gen. Theo phuong an dugc wu tién cla
sang ché, céc trinh tw ADN déc trung nay 13 céc trinh ty gém 15 cép bazo hodc it nhét
1a 15 cip bazo, tdt hon 1a 20 cip bazo hoic it nhat 1a 20 cip bazo, tdt hon nira 1a 30
cdp bazo hodc nhiéu hon ma chira vi tri cai xen su kién ndy, tic 1a c4 mdt phén cua
ADN ngoai lai chira gen chiu duoc thubc diét c6 dugc cai xen vao va mdt phan clia hé
gen ddu teong (ving bén suon diu 5’ hodc ddu 3°) lién k& véi no, cho phép xac dinh
d3¢ hiéu sy kién vu t ndy. Séng ché con d& xuét cAy mang su kién EE-GM3 nhu duge

xac dinh theo sang ché.

Séng ché con dé xuat phwong phép xac dinh su kién wu ti EE-GM3 trong cac
mau sinh hoc, trong d6 cic phuong phap nay dua trén co s& cac doan mdi hodic cac
mau dd ma nhén dang mdt cach dic hiéu trinh ty bén swon dau 5’ va/hodc dau 3’ cia

ADN ngoai lai chira gen chiu dugc thudc diét c6 trong EE-GM3.

Cu thé hon, sang ché d& xuét phuong phép bao gdm budc khuéch dai trinh ty cia
axit nucleic c6 mit trong cdc mau sinh hoc, bing cach sit dung phan tng chudi
polyméraza v6i it nhat hai doan mdi, mot trong hai doan mdi ndy nhan biét viing bén
suon dau 5° hodc ddu 3’ ctia ADN ngoai lai chira gen chiu dugc thudc diét c6 trong
EE-GM3, doan con lai nhén biét trinh ty ndm trong ADN ngoai lai chtra gen chiu dugc
thuc diét cd, tot hon 1a @& thu dugc doan ADN dai khoang tir 100 dén 800 cip bazo.
Céc doan mdi c6 thé nhan biét trinh ty ndm trong viing bén sudn ddu 5’ ctia EE-GM3
(SEQ ID NO. 2, tir vi tri 1 dén vj tri 1451) hodc ndm trong ving bén sudn déu 3’ cia
EE-GM3 (phdn bd sung ciia SEQ ID NO. 3 tir vi tri 241 dén vi tri 1408) va trinh ty
nim trong ADN ngoai lai chita gen chiu duoc thubc diét co (phan bd sung ctia SEQ ID
NO. 2 tir vi tri 1452 dén 1843 hodc SEQ ID NO. 3 tir vi tri 1 dén vi tri 240), twong
tng. Doan mdi nhin biét viing bén suon dau 3’ ¢6 thé chira trinh ty nucleotit néu trong
SEQ ID NO. 5 va doan mdi nhén biét trinh tu nim trong ADN ngoai lai chtta gen chiu
duge thude diét ¢d c6 thé chtra trinh tu nucleotit néu trong SEQ ID NO. 4 hodc SEQ
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ID NO. 7 theo sang ché. Sang ché con d& xut cac doan mdi dic hiéu va ADN dic hidu
da duge khuéch dai bing cach st dung cac doan mdi nay, nhu duge néu trong ban md
ta nay.

- Cu thé hon, sang ché dé xuét phuong phép x4c dinh sy kién vu ti EE-GM3 trong
cac mau sinh hoc, trong 6 phuong phap nay bao gbm budc khuéch dai trinh tu cua
axit nucleic c6 mit trong mau sinh hoc, bang cach sir dung phan tng chudi polymeraza
v6i hai doan mdi 14n lugt chira hogic (chu yéu) gdm trinh ty nucleotit néu trong SEQ
ID NO. 4 va SEQ ID NO. 5, dé thu dugc doan ADN c6 khoang 263 cdp bazo, hodc véi
hai doan mdi 13n lugt chira hogic (chi yéu) gdm trinh ty nucleotit néu trong SEQ ID
NO. 5 va SEQ ID NO. 7, dé thu dugc doan ADN c¢6 khoang 706 cip bazo. Cac cdy
mang su kién wu tt EE-GM3 dugc x4c dinh theo cach dé cling dugc dé xuét theo sang

r
A

che.

Sang ché con d& xuét trinh tu bén sudn dic hiéu cia EE-GM3 theo sang ché, ma
c6 thé duge sir dung dé phat trién cac phuong phép xac dinh dic hiéu d6i v6i EE-GM3
trong cac mau sinh hoc. Céc trinh tr bén suon ddc hiu nay con co thé dugc st dung
1am vat lidu d6i chimg tham chiéu trong céc thir nghiém x4c dinh. Cu thé hon, séng
ché d& xuit ving bén sudn dau 5’ va/hodc 3’ cia EE-GM3 ma c6 thé dugc sit dung dé
phat trién c4c doan mdi hosic miu do dic hiéu nhu dugc néu trong ban md ta nay. Vat
liéu tham chiéu thich hop con 12 cdc phén tir axit nucleic, tbt hon 13 c4c phan ti ¢6
khoang tir 150 dén 850 ciip bazo, chira trinh tw ma c6 thé duge khuéch dai bdi céc
doan mdi chira hodc (cha yéu) gbm trinh ty nucleotit néu trong SEQ ID NO. 7 va SEQ
ID NO. 5 hoic SEQ ID NO. 4 va SEQ ID NO. 5.

Sang ché con d& xudt phuong phdp x4c dinh sy ¢6 mit cia sy ki¢n EE-GM3
trong cdc mAu sinh hoc trén co s& s dung céc doan mdi hoge cac mlu do dic hiéu
ndy. Cac doan mdi ¢6 thé chira, bao gdbm hoic chu yéu gdm trinh tw nucleotit ¢6 tr 17
dén 200 nucleotit lién k& dugce chon tir trinh tw nucleotit néu trong SEQ ID NO. 2 tir
nucleotit 1 dén nucleotit 1451 hodc phin bd sung cla trinh ty nucleotit néu trong SEQ
ID NO. 3 tir nucleotit 241 dén nucleotit 1408, két hop voi cac doan mdi chira, gdm,
hozic cha yéu gbdm trinh ty nucleotit c6 tir 17 dén khoang 200 nucleotit 1ién k& duoc
chon tir trinh ty nucleotit néu trong SEQ ID NO. 2, nhu trinh tw nucleotit c6 tir 17 dén
200 nucleotit lién k& duge chon tir phin bd sung cho trinh tu nucleotit néu trong SEQ

ID NO. 2 tir nucleotit 1452 dn nucleotit 1843 hodc trinh ty nucleotit néu trong SEQ
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ID NO. 3 tir nucleotit 1 dén nucleotit 240. C4c doan mdi con ¢6 thé chira céc trinh ty
nucleotit ndy nim & diu 3’ clia ching, va con chira céc trinh ty khong lién quan hodc

céc trinh tu thu duoc tir c4c trinh ty nucleotit néu trén, nhung chira bét cap nhim.

Séng ché con d& xuét kit dé x4c dinh su kién wu tG EE-GM3 trong cédc miu sinh
hoc, kit ndy chuira it nhét mot doan mdi hodic mau dd ma nhén biét mot cdch ddc hiu
ving bén sudn diu 5’ hojc dau 3’ cia ADN ngoai lai chira gen chiu dugc thude diét
co trong EE-GM3.

Ngoai doan mdi ma nhin biét mot cach dic hidu ving bén sudn du 5’ hoic diu
3’ cua EE-GM3, kit theo sdng ché c6 thé chira doan mdi thi hai nhin biét mot cach
dac hiéu trinh ty ndm trong ADN ngoai lai mang cac gen EE-GM3 truyén tinh trang
chiu duge thube diét cd, dé str dung trong quy trinh x4c dinh bing PCR. Kit theo sang
ché nay c6 thé chira it nhét hai doan mdi dic hiu, mot doan mdi nhan biét trinh ty
ndm trong ving bén sudn ddu 5’ cia EE-GM3, va do‘an mdi con lai nhan biét trinh tur
nérﬁ trong ADN ngoai lai chira gen chiu dugc thubc diét c6. Doan mdi nhan biét viing
bén sudn dau 3’ c6 thé chia trinh ty nucleotit néu trong SEQ ID NO. 5 va doan moi
nhan biét cac gen chuyén ho#ic ADN ngoai lai chira gen chiu dugc thubc diét cd c6 thé
chtta trinh tu nucleotit néu trong SEQ ID NO. 4 hodc SEQ ID NO. 7, hodc doan mdi

bét ky khac hogc t6 hop doan mdi bét ky khac nhu duge néu trong ban mo ta ndy.

Sang ché con d& xuit kit dé xac dinh sy kién wu ti EE-GM3 trong céc mau sinh
hoc, kit nay chtra cidc doan mdi PCR chtra hogc (cht yéu) gm trinh ty nucleotit néu
trong SEQ ID NO. 5 va SEQ ID NO. 4 dé st dung trong quy trinh xé4c dinh EE-GM3:
bing PCR theo sang ché.

Sang ché con @& xudt kit d& xac dinh su kién wu to EE-GM3 trong céc mau sinh
hoc, trong d6 kit nay chira mau do dic hiéu chia hodc (chi yéu) g@)m trinh ty ma
tuwong Gng voi (hodc bd sung v6i) trinh ty 6 muc ddng nhét trinh ty ndm trong khoang
tir 80% dén 100% véi ving ddc hiéu ciia EE-GM3. Tt hon, néu trinh ty cia miu do
tuong tng voi ving déc hiéu chira mot phin cta ving bén sudn du 5’ hodc du 3’ cla
EE-GM3. Tét nhét, néu miu do dic higu chira hodc (chu yéu) gdbm (hoic bd sung v6i)
trinh tu c6 mirc 6 ddng nhét trinh ty ndm trong khoang tir 80% dén 100% vi trinh ty

n3m giita nucleotit tir 1431 dén 1472 cia SEQ ID NO. 2 hofc trinh ty ¢6 mic dong
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nhét trinh ty ndm trong khoang tir 80% dén 100% véi trinh ty ndm gitta nucleotit tir
220 dén 260 cua SEQ ID NO. 3.

Theo khia canh khéc, sang ché @& xuét trinh ty ADN chua vi tri cai xen sy kién
ndy va polynucleotit du dai ciia cd ADN hé gen clia ddu twong va ADN ngoai lai chira
gen chiu dugc thudc diét co (gen chuyén), sao cho ¢ thé st dung 1am doan mdi hoic
mAu do d& phat hién EE-GM3, va dé x4c dinh dic tinh cia cdc cAy mang sy kién EE-
GM3. Céc trinh ty ndy c6 thé chta it nhét 12 9 nucleotit cia ADN hé gen cua dau
tuong va s lugng nucleotit twong tw ciia ADN ngoai lai mang céc gen truyén tinh
trang chiu duge thubc diét cé cia EE-GMS3, 14n lugt & mdi bén cita diém nbi. Tét nhét,
néu céc trinh ty ADN nay chira it nhét 13 9 nucleotit cia ADN hé gen cta dau tuong va
s6 luong nucleotit twong ty cia ADN ngoai lai chira gen chiu dugc thube diét ¢ lién
k& vé6i vi tri cai xen trong SEQ ID NO. 2 hogc SEQ ID NO. 3. Theo mét phuong éan,

sang ché d& xuét cac cdy dau tuong chira cdc trinh tw ADN déc hi¢u nay.

Céc phuong phé’lp va céc kit theo sang ché co thé duoc str dung cho cac muc dich
khac nhau nhu, nhung khong chi giéi han &, cdc muc dich sau: xac dinh sy c6 mat
hodc xac dinh ngudng (dudi) cua EE-GM3 ¢ thuc vat, vét li¢u thyc vat hodc & cac san
phédm bao gbm, nhung khong chi giéi han 0, thuc phim hotc thirc in gia stc (twoi
hodc da dugc ché bién) chira hodc thu duge tlr vat ligu thuc vat; thém vao d6 hodc theo
cach khac, cac phuong phap va kit theo sang ché c6 thé duge sir dung dé xac dinh vat
lidu thye vét chuyén gen nhdm muc dich phan biét gifta vat liu chuyén gen va vit liéu
khong chuyén gen; thém vao d6 hodc theo cich khédc, cac phuong phap va kit theo
sang ché c6 thé dugc sit dung dé xéc dinh chét lugng (tirc 1a ty 18 phan tram v4t lidu

tinh khiét) cta vét lidu thyc vat mang EE-GM3.

Sang ché con dé xuit ving bén suon diu 5> va/hodc 3’ ciia EE-GM3 ciing nhu
cac doan mdi v miu do dic hiéu dugc phat tridn tr cc trinh ty bén swon diu 5’
va/hodc 3’ cia EE-GM3.

Sang ché con d& xuidt ADN hé gen thu dugc tir cac cdy mang su kign uu ti EE-
GM3. ADN hé gen ndy co thé dugc st dung lam vat liéu d6i ching tham chiéu trong

céc thir nghiém x4c dinh theo sang ché.
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Sang ché con d& xuét cay diu tuong chuyén gen chiu dwoc thudc diét ¢é, hoic té
bao, bd phan, hat hofic cly con ctia né, mdi dbi tugng chira it nhat mot sy kién wu ta,
su kién wu ti nay chira ADN ngoai lai chira:

i) gen kham thir nhit ma mang gen epsps da dugc bién d6i tr Zea mays mi héa
enzym EPSPS chiu dugc glyphosat dudi sy kidm soat ctia trinh tu khéi ddu biéu hién

dugc O thuc vat, va -

ii) gen khdam tht hai ma mang gen hppd da dugc bién dbi tr Pseudomonas
fluorescens ma hoa enzym chiu dugc chét diét co trc ché HPPD duéi su kiém soét cia

trinh ty khéi ddu biéu hién duge & thuc vat.

Theo mot phuong an, sy kién wu ti ndy chira cac nucleotit tir 1 dén 1451 cua
SEQ ID NO. 2 ngay trudc va 1ién k& voi ADN ngoai lai néu trén va céc nucleotit tir

241 dén 1408 ctia SEQ ID NO. 3 ngay sau va lién k& v6i ADN ngoai lai néu trén.

Theo phuong an khéc, sy kién wu ti nay cc’)_thé thu duoc bang cach nhan gibng
véi cdy dau tuong phat trién tt hat tham chiéu mang sy kién ndy da dugc ndp luu tai
NCIMB v6i s6 ndp luu NCIMB 41659.

Theo phuong 4n khac, ADN hé gen ctia cdy déu twong néu trén, hodc té bao, bd
phén, hat hodc cly con clia n6 khi dugc phén tich bing cach 4p dung quy trinh x4c
dinh sy kién wu ta cho sy kién wu ti ndy véi hai doan mdi chira trinh tu nucleotit néu
trong SEQ ID NO. 4 va SEQ ID NO. 5 twong ung, tao ra doan ADN ¢ (khoang) 263

cap bazo.

Sang ché con dé xuét phuong phép x4c dinh cdy dau tuong chuyén gen, hodc té
bao, bd phén, hat hodc cdy con ciia n6 chiu dugc glyphosat va/hodc chét diét c6 trc ché
HPPD, nhu isoxaftutole, trong cac mau sinh hoc, phuong phap nay bao gdm budc
khuéch dai doan ADN dai khoang tir 100 dén 500 cdp bazo tir axit nucleic c6 mait
trong cac miu sinh hoc bang cach 4p dung phan tng chudi polymeraza st dung it nhét
hai doan mdi, mdt trong s6 cac doan mdi nay nhan biét ving bén sudn ddu 5° cia su
kién wu ta néu trén, ving bén sudn dau 5’ néu trén chtra trinh tu nucleotit néu trong
SEQ ID NO. 2 tur nucleotit 1 dén nucleotit 1451, hodc ving bén sudn dau 3’ cia sy
kién wu t ndy, ving bén suon dAu 3’ néu trén chira trinh tw nucleotit cia phin bd sung
ciia SEQ ID NO. 3 tir nucleotit 241 dén nucleotit 1408, doan mdi con lai trong sb cac

doan mdi nay nhén biét trinh ty ndm trong ADN ngoai lai chira trinh tu nucleotit clia
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phén bd sung ctia SEQ ID NO. 2 tr nucleotit 1452 dén nucleotit 1843 hoic trinh ty
nucleotit néu trong SEQ ID NO. 3 tr nucleotit 1 dén nucleotit 240.

Sang ché con d& xudt kit dé xac dinh cdy dau tuong bién d6i gen, hodc té bao, bd
phén, hat hodc ciy non cia né chiu duge glyphosat va/hodc chét diét c6 tc ché HPPD,
nhu isoxaflutol, trong cdc mau sinh hoc, kit ndy chira mét doan moi nhan biét ving
bén suon dau 5° coa su kién vu ti néu trén, ving bén sudn d4u 5’ néu trén chira trinh
tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1 dén nucleotit 1451, hodic mot doan
mdi nhan biét ving bén suon dau 3° ciia sy kién vu td ndy, ving bén suon dau 3’ néu
trén chira trinh tw nucleotit cia phan bd sung ctia SEQ ID NO. 3 tir nucleotit 241 dén
nucleotit 3408, va mot doan mdi nhan biét trinh tu ndm trong ADN ngoai lai, ADN
ngoai lai ndy chira trinh ty nucleotit cia phin bd sung ctia SEQ ID NO. 2 tir nucleotit
1452 dén nucleotit 1843 hoic trinh ty nucleotit néu trong SEQ ID NO. 3 tir nucleotit 1

dn nucleotit 240.

| VT heo m{t phuong an cﬁa sang ché, ADN ngoai lai cia sy kién vu td EE-GM3,
dugc st dung theo séng ché, chua trinh tw nucleotit néu trong SEQ ID NO. 11 tir vi tri
nucleotit 1452 dén vi tri nucleotit 16638 hodc ph?ln bd sung clia nd, hodc chira trinh tu
c6 mirc 6 dong nhit trinh tur it nhat 12 95, 98, 99, hodic 99,5% Véi trinh ty nucleotit
néu trong SEQ ID NO. 11 tlr vi tri nucleotit 1452 dén vi tri nucleotit 16638 hogc phin
bd sung ctia né. '

Séng ché con @& xuit cay dau tuong, té bao thuc vat, mo, hosic hat, ma hé gen
cua nd chta phén tlr axit nucleic chira trinh ty nucleotit ¢6 mic do dbng nhét trinh ty it
nhét 1a 97, 98, hoic it nhét 13 99% véi trinh tu nucleotit néu trong SEQ ID NO. 11 tir
vi tri nucleotit 1452 dén vi tri nucleotit 16638 hodc ph'?m bd sung ctia no, hodc trinh ty
nucleotit ¢c6 mirc 49 ddng nhat trinh ty it nhit 1a 97, 98, hogc it nhét 1a 99% véi SEQ
ID NO. 11 hoiic phin b sung ctia no.

Theo mdt phwong 4n, sang ché d& xuét ciy ddu twong, t& bio thyc vat, md, hodc
hat, chtra trong hé gen ctia né phan tir axit nucleic lai véi trinh ty nucleotit néu trong
SEQ ID NO. 1 hodc phﬁn bd sung ctia né, hoic lai véi trinh ty nucleotit néu trong SEQ
ID NO. 11 tir vi tri nucleotit 1452 dén vi tri nucleotit 16638 hodc phan bd sung ciia no,

hoic lai véi trinh tw nucleotit néu trong SEQ ID NO. 11 hoac phin bd sung ctia né.
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Sang ché con dé xuét phan tir axit nucleic phén 1ap dugc chira trinh ty nucleotit
c6 mirc d0 dﬁ“)ng nhit trinh tu it nhét 12 99% véi trinh tw nucleotit néu trong SEQ ID
NO. 11 tir vi tri nucleotit 1452 dén vi tri nucleotit 16638 hodc phén bd sung cia no,
hoic trinh tu nucleotit c6 murc do ddng nhét trinh tw it nhat 14 99% véi SEQ ID NO. 11
hodc phén bd sung cta nd, hodc phan tir axit nucleic phan 1dp dugc chua trinh tu
nucleotit lai v6i trinh tuy nucleotit néu trong SEQ ID NO. 11 tir vi tri nucleotit 1452
dén vi tri nucleotit 16638 hozc phin bd sung clia né, hodc lai véi trinh ty nucleotit néu

trong SEQ ID NO. 11 hodc phin bd sung ctia no.
Mo ta viin tit cic hinh vé

Khong nhim gi6i han pham vi cla sang ché vao cac phuwong 4n cu thé theo sang
- ché, cac vi du sau cin duoc hiéu c6 dua vio cac hinh kém thed, duogc dua vao day
bang céch vién din, trong do:

.~ Hinh 1 12 so dck) thé hién mdi trong quan gifta cac trinh tu nucleotit dugc trich
dn va cac doan mdi, dudng ndm ngang mau den: ADN ngoai lai; duong nim ngang
gach chéo: ADN co ngudn gbc thuc vat; mili tén nén caro (a): gen ma héa HPPD Pf
W366 kham (xem Béang 1 vé thanh phén ctia gen kham); miii tén nén gach chéo (b):
gen mi hoa 2mEPSPS kham (xem Bang 1 v& thanh phan ctia gen kham); miii tén mau
den: cdc doan mdi oligonucleotit, cac hinh v& nim dudi cac dudng ndm ngang thé hién
cac vi tri nucleotit; (c) biéu thi ph?m bd sung clia trinh ty nucleotit dugc thé hién; Luu
¥: so dd nay khong dugc thé hién dung ty 1¢.

Hinh 2: 13 anh chyp thé hién céc két qua thu dugc theo quy trinh xéc dinh bing
PCR duoc phat trién d6i véi EE-GMB3. Tai trinh tu 1én gel: Dudng 1: Chét dénh diu
phén tir luong (thang 100 cip bazo); cc dudng 2 va 3: cac mau ADN tur cdy ddu
twong mang su kién chuyén gen EE-GM3; cac duong tir 4 dén 7: cac miu ADN tlr cac
cdy dau tuong chuyén gen khong mang sy kién vu ti EE-GM3, nhung chira cting céc
gen chiu dugc thube diét co (cac sy kién bién nap khéc); dudng 8: miu ADN tir ciy
dau twong kiéu hoang; dudng 9: d6i ching ADN khong c6 khuén; duong 10: chit
danh d4u phan tt luong. |

Hinh 3: 13 4nh chup thé hién két qua thu dugc theo quy trinh PCR dénh gid trang
théi tiép hop giao tir dugc phét trién cho EE-GM3. Tai trinh tu 1én gel: Dudng 1: Chét
danh d4u phan tir lugng (thang 100 cp bazo); dudng 2 va dudng 5: cac méiu ADN tir

-11-



27767

cdy diu tuong mang su kién chuyén gen EE-GM3 & dang ddng hop tir; dudng 3,
duong 8 va dudng 9: cac mAu ADN tir cdy d4u trong mang sy kién chuyén gen EE-
GM3 & dang di hop tir; duong 4, dudng 6 va dudng 7: mau ADN d6i chimg tir cay dau
tuong don; duong 10: d6i chimg ADN khong c¢6 khudn; duong 11: chit danh ddu phan

tir luong.
M5 ta chi tiét sang ché
Su két hop phan tir ADN tai t5 hop vao hé gen cua thuc vat thuong xay ra do su

bién nap té bao hodc md. Vi tri két hop cu thé thudng 12 vi tri gén ngau nhién.

ADN duoc dua vao hé gen thuc vat do sy bién nap té bao hodc md thuc vit véi
ADN tai t& hop hay "ADN gay bién nap", va bét ngudn tir ADN gdy bién nap d6 dudi
day dugc goi 1a "ADN ngoai lai" chira mdt hodc nhidu "gen chuyén". Céc gen chuyén
cua EE-GM3 1a cac gen chiu dugc glyphosat va thudc diét ¢ trc ché HPPD. Thuét ngt
"ADN thuc vat" theo sang ché chi ADN c¢6 nguén géc thuc vat ma dugce bién nap.
ADN thuc vat thuong dugc tim thdy & cling mot locus di truyén & thuc vat kiéu hoang
tuwong tng. ADN ngoai lai ¢6 thé dugc dic trung boi vi tri va chu hinh & noi két hop
phén tir ADN tai t5 hop trong hé gen cua thuc vat ndy. Vi tri trong hé gen cia thué vat
nay noi ma ADN tai t§ hop dugc cai xen vao con dugc goi 1a "vi tri cai xen" hay "vi tri
dich". Viéc cai xen ADN tai t6 hop vao ving hé gen thyc vét dugc goi la "cai xen som
ADN thuc vat"‘ ¢6 thé kém theo su x6a bd ADN thuc vét, dugc goi 1a "xd6a bo vi tri
dich". Céc thut ngft "viing bén sudn" hay "trinh tur bén suon" dugce sur dung trong ban
mb ta nay d& chi trinh tw gdm it nhét 12 20 cap bazo, tét hon 14 it nhét 50 cip bazo, va
dén 5000 ciip bazo ciia ADN khac véi ADN da dugc dua vao, tot hon 1a ADN tir hé
gen thyc vat ma ndm ngay trudc va lidn k& véi, hodc ngay sau va lién k& véi, ADN
ngoai lai. Quy trinh bién nap din dén hién twong gén ngéu nhién ADN ngoai lai s& tao
ra céc thé bién nap véi cac ving bén sudn khic nhau, ma chiing khéc biét va dac trung
cho m3i thé bién nap. Khi ADN t4i td hop dugc dua vao thuc v4t bing cach lai chéo
théng thudng, thi vi tri cai xen ciia n6 trong h¢ gen cua thyc vét nay, hodc cdc vung

bén sudn cia nd thudng khong thay dbi.

‘Thuét ngit "(trinh ty) axit nucleic phén 18p dugc" hay "(trinh ty) ADN phan 1ap
dugc" duge st dung trong ban mo ta nay dé chi (trinh ty) axit nucleic hoic ADN

khéng con & trong mdi truong tu nhién ma tir d6 n6 dugc phén 18p, vi dy, trinh ty axit
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nucleic trong vat chu vi khudn khéac hodc & hé gen thuc vat, hodc axit nucleic hodc
ADN d3 dung hop v6i ADN hodc axit nucleic tir ngudn khéc, nhu khi & trong gen

kham dudi su kiém soét cta trinh tu khéi dau biéu hién dugc & thire vat.

Su kién duoc dinh nghia 12 locus di truyén (nhan tao) ma, 1a két qué cua k¥ thuat
di truyén, mang ADN ngoai lai hodc gen chuyén chira it nhit mot ban sao ciia gen
dang quan tdm ho#ic cia cac gen dang quan tdm. Trang théi alen thong thudng cia su
kién 13 sy c6 mit hodc khong c6 miat cia ADN ngoai lai. Sy kién duge ddc trung vé
mat kiéu hinh boi sy biéu hién cta gen chuyén. O muc d6 di truyén, su kién 1a mot
phén cta kiéu gen dic trung cla thyce vat. O muc d6 phan i, su kién c6 thé duoc dic
trung boi ban dd cit giéi han (vi dy, nhu dugc xé4c dinh bing phuong phap thim tach
Southern), béi cac trinh ty bén suon trude va/hodc sau gen chuyén, vi tri ctia cac chit
- danh dAu phan tir va/hodc chu hinh phén ti cia gen chuyén. Thong thudng, viéc bién
ﬁap thuc vat bing ADN gay bién nap chira it nhét mot gen déng qlian tAm tao ra quén
thé thé bién nap chira nhidu sy kién dic trung riéng 1é. Sy kién dugc ddc trung boi

ADN ngoai lai va it nhat mot trong s cac trinh ty bén sudn.

Thuét ngit sy kién wu ta, duge st dung trong ban md ta nay, 1a su kién duogc chon
tir nhém bao gdm cac su kién, thu dugc bang céach bién nap véi cing ADN gay bién
nap, trén co so su biéu hién va tinh 6n dinh ciia (cac) gen chuyén va tinh twong thich
clia né vé6i cée tinh chit ndng hoc tdi vu cua thyc vat chira né. Do d9, tiéu chi dé chon
sw kién wu ta 12 mot hogic nhidu, tdt hon 12 hai hoge nhidu, t5t nhét 14 tit ca céc tiéu chi

sau.

a) su ¢c6 mit cia ADN ngoai lai khong lam tdn hai dén cac dic tinh mong doi
khéc cta thuc vt nay, nhu cac déc tinh li€n quan dén nang suft trdng trot hodc gia tri
thuong mai;

b) sy kién khéc biét béi cAu hinh phan tir ¢ dwoc xac dinh 6 ma duge ke thira
mot cach dn dinh va c6 thé phat trién cbéng cu thich hgp dé kiém so4t viéc nhan dang
no;

¢) (cac) gen déng quan tdm thé hién sy biéu hién kiéu hinh chinh x4ac, thich hop
va 6n dinh v& mat khong gian va thoi gian, & ca trang thdi di hop tir (hodic ban hop tir)

va trang thai ddng hop t&r ciia sy kién nay, & mic do chép nhan dugc vé mit thuong
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mai trong di€u kién moi trudng ma thyc vat mang su kién nay s€ dugc tiép xuc khi st

dung trong noéng hoc thong thudng.

T6t hon 13, ADN ngoai lai duge két hop véi mot vi tri trong hé gen cla thyc vat

ndy cho phép d& dang dua gen niy vao nén tang di truyén thuong mai mong dgi.

Tinh trang ctia sy kién 1a sy kién wu ti dugc x4c nhén bang cach dua sy kién vu
t ndy vao cac nén tang di truyén c6 lién quan khic nhau va quan sat mirc d§ phu hop

véi mot, hai hoic tat ca cac tiéu chi vi dy, a), b) va c) n€u trén.

Do d6, thuat ngit "su kién wu t0" dugce dung trong ban md ta nay dé chi locus di
truyén chira ADN ngoai lai, ma dap tmg céc tiéu chi néu trén. Thuc vat, vat liéu thuc
vat hodc dong con nhu hat co th& chira mot hodic nhiéu su kién wu ti trong hé gen cla
no.

Cong cu dugc phat trién dé x4c dinh sy kién uvu ta hodc thuc vat hodc vét liéu
thyc vat mang sy kién uu td, hodc cac san phém ma chra vat liéu thuc vat mang su
kién wu tG ndy, 12 dva trén cac dic tinh hé gen dic hiéu sy kién gen vu ti, nhu ban dd
cit gi¢i han ddc hiéu ciia ving hé gen chira ADN ngoai lai, cac chit danh d4u phan tir

hoic trinh tu clia (cac) ving bén sudn ciia ADN ngoai lai.

Sau khi mdt hodic ca hai viing bén suon ctia ADN ngoai lai dugc x4c dinh trinh
tu, cac doan mdi va cdc mau do c6 thé dugc phat trién ma nhan dang dic hiéu (céc)
trinh ty ndy trong axit nucleic (ADN hodc ARN) cia mAu bing k¥ thuat sinh hoc phan
t. Vi du, phuong phép PCR ¢6 th dugc phat trién dé x4c dinh sy kién vu ta trong cac
miu sinh hoc (nhu cic mu tir thue vat, vt liéu thuc vét hodic cac san pham chira vat
liéu thuc vat). K§ thuat PCR nay 13 dya trén it nhét hai "doan mdi" ddc hiéu, mot doan
mdi nhan dang trinh ty ndm trong ving bén sudn d4u 5’ hodc dau 3’ cta su kién uu ti
va doan mdi kia nhin dang trinh ty nim trong ADN ngoai lai. Tbt hon, néu cac doan
mdi ¢6 trinh tu ¢6 tir 15 dén 35 nucleotit ma trong céc diéu kién PCR d3 duoc t61 wu
héa 14n lugt "nhén dang mdt cach diic hiéu" trinh tu ndm trong ving bén suon ddu 5°
" hodic ddu 3’ cia su kién wu ti va ADN ngoai lai ctia sy kién uvu td, sao cho mot doan
cu thé ("doan gén" ho#c don vi siéu sao chép phéan biét) dugce khuéch dai tir miu axit
nucleic mang sy kién uu tu nay. Pidu d6 c6 nghia 1a chi duy nhét doan gén dugc
huéng dich, va khong trinh ty ndo khac trong hé gen cua thyc vt nay hoac ADN

ngoai lai, dugc khuéch dai trong céc diéu kién PCR da dugc tdi wu hoa.
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Cac doan mdi PCR thich hop theo séng ché c6 thé 1a:

- cac oligonucleotit ¢ chidu dai tir 17 nucleotit dén khoang 200 nucleotit, chta
trinh tu nucleotit c6 it nhét 13 17 nucleotit lién k&, t5t hon 1a 20 nucleotit 1ién k&, dugc
chon tty ADN thuc vét trong trinh tw bén sudn d4u 5° (SEQ ID NO. 2 tir nucleotit 1
dén nucleotit 1451) & dau 3’ ctia ching (cac doan mdi nhan dang céc trinh ty bén sudn

dau 5°); hodc

- cac oligonucleotit ¢ chidu dai tr 17 nucleotit &én khoang 200 nucleotit, chira
trinh ty nucleotit co it nhét 13 17 nucleotit lién k&, t5t hon 1a 20 nucleotit 1ién k&, dugc
chon tir ADN thuc vét trong trinh tu bén suon dau 3° (ph?m bd sung cia SEQID NO. 3
tir nucleotit 241 dén nucleotit 1408) & ddu 3’ clia ching (cac doan moi nhan dang céc

trinh tuy bén sudn dau 3°); hodic

- c4c-oligonucleotit ¢o chidu dai tir 17 nucleotit dén khoang 200 nucleotit, chira
trinh tw nucleotlt ¢6 it nhét 13 17 nucleotit lién k&, tt hon 1a 20 nucleotit lién ké, duoc
chon trong sb cac trinh tu ADN da dugc cai xen vao (phan bd sung cua SEQ ID NO. 2
tfx nucleotit 1452 dén nucleotit 1843) & du 3’ clia chiing (cac doan mdi nhan dang
ADN ngoai lai); hogdc |

- cac oligonucleotit co chidu dai tr 17 nucleotit dén khoang 200 nucleotit, chira
trinh tu nucleotit co6 it nhét 13 17 nucleotit 1ién k&, t5t hon 13 20 nucleotit lién k&, dugc
chon trong sb céc trinh tw ADN d3 dugc cai xen vao (SEQ ID NO. 3 tr nucleotit 1 dén
nucleotit 240); hodc

- cac oligonucleotit thich hop cé chidu dai tr 17 nucleotit dén khoang 200
nucleotit, chtra trinh ty nucleotit c¢6 it nhit 1a 17 nucleotit lién k&, t6t hon 1a 20
nucleotit lién ké,_ dugc chon tir trinh tw nucleotit cia doan ADN da dugc cai xen hoac
phin b sung cia n6 (SEQ ID NO. 1 hoge SEQ ID NO. 11 tir vj trf nucleotit 1452 dén
16638).

T4t nhién, cac doan mdi c6 thé dai hon 17 nucleotit 1ién k& néu trén, va c6 thé, vi
du, dai 20, 21, 30, 35, 50, 75, 100, 150, 200 nucleotit hodc thdm chi dai hon nira. Céc
doan mdi ¢o6 thé chira hoan toan trinh tu nucleotit dugc chon trong sb céc trinh tu
nucleotit néu trén cia cac trinh ty bén sudn va céc trinh tw ADN ngoai lai. Tuy nhién,
trinh ty nucleotit ctia cdc doan mdi & diu 5° cta chiing (tkc 13, bén ngoai 17 nucleotit

lidn k& nim & d4u 3°) 1a kém quan trong hon. Do d, trinh ty dau 5° cua cac doan moi
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¢6 thé chtra hodic bao gbdm trinh tw nucleotit duge chon trong sb céac trinh tu bén sudn
hodc ADN ngoai lai, néu thich hop, nhung van c6 thé chta vai (vi du, 1, 2, 5, hodc 10)
bét cip nhim. Trinh tu ddu 5° cta céc doan mdi thdm chi c6 thé hoan toan 13 trinh ty
nucleotit khong lién quan dén cac trinh ty bén sudn hoic ADN ngoai lai, vi du, trinh ty
nucleotit thé hién mot hoic nhiéu vi tri nhan dang enzym cét gidi han. Tét hon, néu
c4c trinh ty khong lién quan nay hogc cic trinh tw ADN bén suon c6 cac bét ciip nhim

khong dai hon 100, t6t hon nita 1a khong dai hon 50 hodc thdm chi 25 nucleotit.

Hon thé nita, céc doan mdi thich hgp c6 thé chira hodc (cha yéu) gbém trinh tu
nucleotit & ddu 3’ cia ching kéo dai ving nbi gitta c4c trinh ty thu dwgc tir ADN thuc
vat va trinh ty ADN ngoai lai (nim & cac nucleotit tir 1451 dén 1452 trong SEQ ID
© NO. 2 va c4c nucleotit tir 240 dén 241 trong SEQ ID NO. 3) v6i diéu kién 17 nucleotit
lién k& nim & dau 3’ néu trén khong hoan toan chi cé ngudn gdc tir ADN ngoai lai

hodc tur cac trlnh tu co nguon gbc thuc vat trong SEQ ID NO. 2 hoic SEQ ID NO. 3.

Nguorl co hleu bidt trung b1nh trong linh vuc lfy thuat nay can pha1 hleu rd ngay
réng cac cé@p doan mdi PCR dugc chon mot cach thich hop khéng nén chira céc trmh

ty bd sung cho nhau.

Dé thyc hién sang ché, "phén bd sung cia trinh ty nucleotit dugc thé hién trong
SEQ ID NO: X" 12 trinh tw nucleotit c6 thé thu dwgc tir trinh tw nucleotit d& dugc thé
hién bang cach thay thé cac nucleotit ndy bang nucleotit bd sung cla ching theo quy
luat ctia Chargaff (A<T; G—C) va doc trinh ty theo hudng tir diu 5> dén ddu 3, tic
12 ngugc v6i hudng cia trinh ty nucleotit duge thé hién.

Céc vi du v& céc doan mdi thich hop 1a cac trinh ty oligonucleotit néu trong SEQ
1D NO. 5 (doan mdi nhan dang trinh ty bén sudn dau 3°), SEQ ID NO. 4 (doan moi
nhin dang ADN ngoai lai a8 st dung véi cac doan mdi nhan dang trinh ty bén suon
diu 3°), hosic SEQ ID NO. 7 (doan mdi nhén dang ADN ngoai lai dé st dung v6i céc
doan mdi nhan dang trinh ty bén suon dau 3°).

Cac vi du khéc vé cac doan mdi oligonucleotit thich hgp chtra céc trinh tw sau
hodc (cha yéu) gdm céc trinh ty ndy & dau 3’cta ching:

a. C4c doan mdi nhan dang trinh ty bén sudn dau 5°:

- trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 264 dén nucleotit 283
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- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 266 dén nucleotit 285

- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1240 dén nucleotit 1259
- trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 265 dén nucleotit 285

- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucieotit 265 dén nucleotit 283

- trinh tw nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1239 dén nucle_otit 1259
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1241 dén nucleotit 1259
- trinh tu nucleotit néu trong SEQ 1D NO. 2 tir nucleotit 1244 dén nucleotit 1263
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1248 dén nucleotit 1267
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1250 dén nucleotit 1269
- trinh ty nucleotit néu trong SEQ ID NO. 2 tlr nucleotit 262 dén nucleotit 279

- trinh ty nucleotit néu trong SEQ ID NO. 2 tr nucleotit 263 dén nucléotit 279 |

- trinh ty nucleotit néu trong SEQ ID NO. 2 tur nucléotit 264 dén nucleoﬁt 285

- trinh ty nﬁcleotit néu trong SEQ ID NO. 2 tlr nucleotit 266 dén nucleotit 283

- trinh tu nucieotit néu trong SEQ ID NO. 2 tlr nucleotit 1238 dén nucleotit 1259
- trinh ty nucleotit néu trong SEQ ID NO. 2 tlr nucleotit 1242 dén nucleotit 1259
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1243 dén nucleotit 1263
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1245 dén nucleotit 1263
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleqtit 1247 dén nucleotit 1267
- trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1249 dén nucleotit 1269
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1249 dén nucleotit 1267
- trinh ty nucleotit néu trong SEQ ID NO. 2 tlr nucleotit 263 dén nucleotit 285

- trinh tL,f nucleotit néu trong SEQ ID NO. 2 tlr nucleotit 267 dén nucleotit 283

- trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1242 dén nucleotit 1263
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1243 dén nucleotit 1259
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1246 dén nucleotit 1267

- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1246 dén nucleotit 1263
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- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1248 dén nucleotit 1269
- trinh tu nucleotit néu trong SEQ ID NO. 2 tlr nucleotit 1250 dén nucleotit 1271
- trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1250 dén nucleotit 1267
- trinh ty nucleotit néu trong SEQ ID NO. 2 tlr nucleotit 1241 dén nucleotit 1263
- trinh tu nucleotit néu trong SEQ ID NO. 2 tlr nucleotit 1245 dén nucleotit 1267
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1247 dén nucleotit 1269
- trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1247 dén nucleotit 1263
- trinh tw nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1249 dén nucleotit 1271
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1242 dén nucleotit 1261
- trinh ty nucleotit néu trong SEQ ID NO. 2 tl‘_I nucleotit 1241 dén nucleotit 1261
- trinh tu nucleotit néu trong SEQ ID NO. 2 tu nucleotit 1243 dén nucleotit 1261
- trinh tu nucleotit néu trong SEQ ID NO. 2 tlr nucleotit 1240 dén nucleotit 1261
- trinh tu nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1244 dén nucleotit 1261
- trinh tw nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1239 dén nucleotit 1261
- trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1245 dén nucleotit 1261

b. Cac doan mdi nhan dang trinh twy ADN ngoai lai dé sir dung véi cac doan mdi

nhéan dang trinh ty bén suon ddu 5°:

- phin b sung cia trinh ty nucleotit néu trong SEQ ID NO. 2 tr nucleotit 1732
dén nucleotit 1751

- phin b sung cia trinh ty nucleotit néu trong SEQ ID NO. 2 tr nucleotit 1735
dén nucleotit 1754

- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1731
dén nucleotit 1750

- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1732
dén nucleotit 1750

- phin bd sung cia trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1732
dén nucleotit 1752
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- phén bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1749

- phan bd sung cia trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1749

- phén bd sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1751

- phan bd sung cia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1753

- phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO
- dén nucleotit 1748

- phin b sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1748 ‘
- phin bd sung ctia trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 1751

- phdn bd sung cta trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1752

- phdn bd sung cta trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1754 '

- phan bd sung cua trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1747 | '

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1753

- phan bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1746 |

- phan bd sung ctlia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1745

- phan bd sung cta trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1747 |
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. 2 tu nucleotit 1731

. 2 tir nucleotit 1732

. 2 tu nucleotit 1731

. 2 tu nucleotit 1731

. 2 tr nucleotit 1727

. 2 tir nucleotit 1727

. 2 tir nucleotit 1727



27767

- phén bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1744

- phin bd sung ciia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1748

- phdn bd sung cia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1749

- phin b sung c¢ua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1745

- pban b sung cta trinh ty nucleotit néu trong SEQ ID NO
. dén nucleotit 1744

- phin b sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1746

; phén bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1747 '

- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1748

- phin b sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1744

- phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1745

i phén bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1746

- phin b sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1478 |

- phin bd sung cua trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1686

- phan bd sung ciia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1486
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- phan bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1527

- phin bd sung cta trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1686

- phan bd sung clia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1687

- phén bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1689

- phin bd sung cia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1704

- phin bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1705

- phén bd sung cia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1709 |

- phén bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1486

- phén bd sung ciia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1497 '

- phén b sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1498 |

- phén bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1507

- phén b sung cda trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1508

- phén bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1688

- phén b sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1690
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- phan b4 sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1691

- phan bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1706

- phan bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1707

- phén bd sung clia trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1708

- phin bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1487

- phan bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1499

- phin bd sung clia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1505

- phn bd sung clia trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1506

- phan bd sung clia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1507

- phn bd sung clia trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1508

- phan bd sung clia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1686

- phin bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1687 |

- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1688

- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1689
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- phén bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1707

- phén bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1709

- phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1710

- phén bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1500

- phan bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1509

~ - phin bd sung cia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1689

- phin bd sung cla trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1690

- phan bd sung cia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1691

- phan bd sung cla trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1705

- phan bd sung cla trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1706

- phén bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1710

- phan bd sung cla trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1488 '

- phén bd sung cua trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1507

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1510
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- phén bd sung clia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1512

- phén b sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1513

- phin bd sung cla trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1514

- phén bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1692

- phén b sung ctia trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1694

- phan b sung cta trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1695 |

- phén bd sung clia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1696

- phén bd sung cia trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1703

- phén b sung ctia trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1704

- phin bd sung cla trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1711

- phén b sung clia trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1483

- phén b sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1506

- phin bd sung clia trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 1511

- phan bJ sung clia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1690
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- phﬁn bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1697

- phan bd sung cua trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1709

- phin bd sung ciia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1487

- phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1508

- phén bd sung cta trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 1511
- phin b sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1512 B
. phﬁn‘bé sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1687

- phan b sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1688

- phan b sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1692

- phe‘“m bd sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1693

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1707 '

'~ phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1490 |

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1491 |

- phan bd sung cua trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1501
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- phan bd sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1509

- phén b sung ctia trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1515

- phan bd sung ctia trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1691

- phan bd sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1694

- phin bd sung cta trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1698

- phan bd sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1489 | ' '

- phén b sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1689

- phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1708

- phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1710

- phén bd sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1711

- phén bd sung ciia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1492

- phén bd sung clia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1510

- phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1688

- phin bd sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1709
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- phan bd sung ciia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1712

- phan bd sung ciia trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 1488

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1490

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1509

- phan bd sung ciia trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 1511

- phan bd sung cia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1699

; phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1493 |

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1494

- phén bd sung ctia trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1502

- phan bd sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1692

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1491

- phén bd sung ciia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1510

- phén bd sung ctia trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 1712 '

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 1713
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. 2 tir nucleotit 1467

. 2 tr nucleotit 1469

. 2 tur nucleotit 1488

. 2 tir nucleotit 1489
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- phan bd sung cla trinh tu nucleotit néu trong SEQ ID NO.
dén nucleotit 1714

- phén bd sung cua trinh ty nucleotit néu trong SEQ ID NO.
dén nucleotit 1489

- phin bd sung clia trinh tu nucleotit néu trong SEQ ID NO.
dén nucleotit 1700

- phén bd sung cua trinh ty nucleotit néu trong SEQ ID NO.
dén nucleotit 1503

- phin bd sung clia trinh t nucleotit néu trong SEQ ID NO.
dén nucleotit 1713

¢. Cac doan mdi nhin dang trinh tu bén suwon dau 3°:

- phén bd sung cua trinh tu nucleotit néu trong SEQ ID NO
dén nucleotit 847

- phén b sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 849

- phén bd sung cia trinh tw nucleotit néu trong SEQ ID NO

dén nucleotit 846

- phin bd sung cia trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 848

- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 848

- phén bd sung cua trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 850

- phin b sung cua trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 845

- phén bd sung cta trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 847

- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 849
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2 tir nucleotit 1678

2 tir nucleotit 1481

2 tir nucleotit 1691

. 3 tir nucleotit 828

. 3 tir nucleotit 830

. 3 tir nucleotit 828

. 3 tir nucleotit 828

. 3 tir nucleotit 830

. 3 tir nucleotit 830

. 3 tir nucleotit 828

. 3 tir nucleotit 830

. 3 tir nucleotit 828
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- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 851

- phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 844

- phin bd sung cua trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 846

- phan bd sung cia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 850

- phan bd sung cua trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 852

- phén bd sung cta trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 1009

- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO.

dén nucleotit 752

- phﬁlnvbcx) sung ctia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 795

- phin bd sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 753

- phin bd sung cua trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 794

- phin b sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 796

- phin b sung cua trinh ty nucleotit néu trong SEQ ID NO

dén nucleotit 793

- phin b sung cua trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 797

- phén bd sung cia trinh ty nucleotit néu trong SEQ ID NO
dén nucleotit 792

-20-

. 3 tr nucleotit 830

. 3 tr nucleotit 828

. 3 tir nucleotit 830

. 3 tir nucleotit 828

. 3 tr nucleotit 830

. 3 tr nucleotit 992

3 tr nucleotit 731

. 3t nucleotit 776

. 3 tir nucleotit 731

. 3 tir nucleotit 776

. 3 tir nucleotit 776

. 3 tir nucleotit 776

. 3 tir nucleotit 776

. 3 tir nucleotit 776
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- phén bd sung clia trinh tr nucleotit néu trong SEQ ID NO

dén nucleotit 798

- phén bd sung cia trinh ty nucleotit néu trong SEQ ID NO.

dén nucleotit 752

- phén bd sung cua trinh ty nucleotit néu trong SEQ ID NO.

dén nucleotit 753

- phan bd sung cta trinh ty nucleotit néu trong SEQ ID NO.

dén nucleotit 754

- phén bd sung cta trinh ty nucleotit néu trong SEQ ID NO.

dén nucleotit 755

- phan b sung cia trinh ty nucleotit néu trong SEQ ID NO.

dén nuclyéotit 854

- phén bd sung cta trinh ty nucleotit néu trong SEQ ID NO.

d.én nucleotit 263

- phén bd sung ctia trinh ty nucleotit néu trong SEQ ID NO.

dén nucleotit 855

- phén bd sung cba trinh tw nucleotit néu trong SEQ ID NO
dén nucleotit 264

. 3 tU nucleotit 776

3 tir nucleotit 733

3 tU nucleotit 733

3 tur nucleotit 733

3 tir nucleotit 733

3 tir nucleotit 838

3 tir nucleotit 246

3 tir nucleotit 838

. 3 tr nucleotit 245

d. Céc doan mdi nhén dang trinh ty ADN ngoai lai dé st dung v6i cic doan mdi

nhén dang trinh tg bén suon ddu 3’

- trinh ty nucleotit néu trong SEQ ID NO. 3 tir nucleotit 173 dén nucleotit 192

- trinh ty nucleotit néu trong SEQ ID NO. 3 tir nucleotit 22 dén nucleotit 41

- trinh ty nucleotit néu trong SEQ ID NO. 3 tir nucleotit 172 dén nucleotit 192

- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 174 dén nucleotit 192

- trinh ty nucleotit néu trong SEQ ID NO. 3 tir nucleotit 191 dén nucleotit 210

- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 171 dén nucleotit 192

- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 175 dén nucleotit 192

- trinh ty nucleotit néu trong SEQ ID NO. 3 tir nucleotit 190 dén nucleotit 210
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- trinh ty nucleotit néu trong SEQ ID NO. 3 tir nucleotit 192 dén nucleotit 210
- trinh tu nucleotit néu trong SEQ ID NO. 3 tr nucleotit 176 dén nucleotit 192
- trinh ty nucleotit néu trong SEQ ID NO. 3 tir nucleotit 189 dén nucleotit 210
- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 193 dén nucleotit 210
- trinh tu nucleotit néu trong SEQ ID NO. 3 tr nucleotit 188 dén nucleotit 210
- trinh ty nucleotit néu trong SEQ ID NO. 3 tlr nucleotit 194 dén nucleotit 210
- trinh ty nucleotit néu trong SEQ ID NO. 3 tlr nucleotit 199 dén nucleotit 218
- trinh tu nucleotit néu trong SEQ ID NO. 3 tlr nucleotit 200 dén nucleotit 218
- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 197 dén nucleotit 218
- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 201 dén nucleotit 218
- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 201 dén nucleoﬁt 220
- trinh tL,f nucleotit néu trong SEQ ID NO. 3t nﬁcleotit 200 dén nuéleotit 226
- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 199 dén nuclebtit 220
- trinh tu nucleotit néu trong SEQ ID NO. 3 tr nucleotit 200 dén nucleotit 221
- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 199 dén nucleotit 221
- trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 1.50 dén nucleotit 172

Thuét ngit "trinh ty nucleotit néu trong SEQ ID NO. Z tir vi trf X dén vi trf Y"

theo sang ché biéu thi trinh ty nucleotit ké ca hai nucleotit diu miit.

Tét hon, néu doan da dugc khuéch dai c6 chidu dai ndm trong khoéng tir 50 dén
500 nucleotit, nhu chidu dai tir 100 dén 350 nucleotit. Céc doan mdi dic hidu c6 thé c6
trinh ty ¢6 murc 4§ ddéng nhét nim trong khoang tir 80% dén 100% 14n lugt v6i trinh ty
nam trong ving bén sudn d4u 5° hodc diu 3’ cia sy kién vu td va ADN ngoai lai clia
sy kién wu t0, véi didu kién céc bit cip nhim vén cho phép x4c dinh dic hiéu st kién
wu ta bang céé doan mdi ndy trong céc diéu kién PCR da duoc t61 wu hoa. Tuy nhién,
khoang bét cip nhadm cho phép ¢c6 thé d& dang dugc x4c dinh bang cach thir nghiém

ma ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat ndy da biét.

Viéc phét hién cac doan gén ¢6 thé duoc thuc hién theo mot vai cach, vi dy, bing

cach udc luong kich thude sau phén tich gel. Cac doan gén con c6 thé dugc x4c dinh
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trinh tu mot cach truc tiép. Céc phuong phép dic hiéu trinh tu khac dé phét hién cac
doan ADN d3 dugc khuéch dai cling 1a d4 biét trong linh vuc k¥ thuét nay.

Vi trinh ty cGa cac doan mdi va vi tri twong quan cta chung trong hé gen 1a dic
trung dbi voi sy kién vu ta, bude khuéch dai doan gén s& chi dugc thuc hién trong cac
mau sinh hoc chira (axit nucleic ctia) su kién vu ti. Tt hon, néu khi thuc hién PCR dé
x4c dinh sy c6 mat cia EE-GM3 trong mAau chua biét, thi d6i ching dugce dua vao b
doan mdi ma mdt doan trong "gen quan gia" cua loai thuc vat mang sy kién nay co thé
duoc khuéch dai v6i n6. Gen quén gia 1a gen duogc bidu hién trong hiu hét céc loai té
bao ma lién quan dén c4c hoat tinh chuyén héa co ban chung dbi v6i moi loai té bao.
Tét hon, néu doan dd duoc khuéch dai tir gen quan gia 13 doan 16n hon doan gén da
dugc khuéch dai. Tiy theo mau cAn duogc phan tich, ddi ching khac cho thé dugc dua

Vvao.

Céc quy tfinh PCR.chuén da duoc boc 10 trong th vuc k¥ thudt ndy, nhu trorig
- "PCR Applications Manual" (Roche Molecular Biochemicals, 2nd Edition, 1999) va
céc tai lidu tham khao khéc. Céc didu kién t8i wu déi v6i PCR, ké ca trinh tw cla cac
doan mdi dic hitu, di dugc boc 10 trong: "PCR (or Polymerase Chain Reaction)
Identification Protocol" di véi timg sy kién wu ta. Tuy nhién, can phai hidu ring
" nhiéu thong sb trong Quy trinh Nhan dang theo PCR ¢6 thé cin duoc didu chinh theo
cac didu kién thir nghiém cu thé, va c6 thé dugc didu chinh mdt chut dé thu dugc cic
két qua twong ty. Vi dy, viéc 4p duhg phuong phép khéc d8 tao ra ADN c6 thé can
didu chinh, vi dy, v& lugng cic doan mdi, polymeraza va céc didu kién gén mdi dugc
ap di_mg. Tuong tu, viéc lya chon cac doan mdi khac c6 thé doi héi cac didu kién tdi
wu khac cho Quy trinh nhn dang theo PCR. Tuy nhi€n, nguoi co hiéu biét trung binh
trong linh vyuc k¥ thuét nay s€ biét 1o cac diéu chinh nay, nhu da dugc bdc 16 mot cach

chi tiét hon trong cac huéng din ap dung PCR hién c6 da néu.

Theo céch khac, cac doan mdi dic hiéu c6 thé dugc st dung dé khuéch dai doan
gn ¢6 thé dugce sir dung lam "mAu do ddc hidu" dé xéac dinh EE-GM3 trong cic miu
sinh hoc. Cho axit nucleic cia mAu sinh hoc tiép xtc v6i mau do nay trong céc didu
kién cho phép lai mau do nay v6i doan tirong g cuia n6 trong axit nucleic nay, tao ra
thé lai axit nucleic/m3u do. Sy tao ra thé lai nay co thé duge phét hién (vi dy, bang
cach danh diu axit nucleic ndy hodc mAu do), bang cach d6 sy tao thanh thé lai bidu

thi sy c¢6 mit ciia EE-GM3. Céac phuong phap xéc dinh trén co s& lai v6i mau do dic
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hiéu (trén chit mang pha rin hodc trong dung dich) d6 da duoc boc 19 trong linh vuc
k§ thuét nay. Tbt hon, néu miu do dic hiéu 12 trinh ty ma lai mt cach dic higu, trong
cac didu kién da duoc t6i wu hoa, véi ving nim trong ving bén sudn du 5° hoic dau
3’ cta sy kién vu ta va t6t hon con chira mot phin ciia ADN ngoai lai tiép gidp nod
(duéi day dugc goi 1a "vung dic higu"). Tét hon, néu miu do dic hidu chira trinh ty ¢6
50 dén 500 ciip bazo, tt hon 1a c6 100 dén 350 cip bazo ma c6 mic do dong nhét it
nhét 12 80%, t6t hon 12 ndm trong khoang tir 80 dén 85%, t6t hon 12 ndm trong khoang
tir 85 dén 90%, t6t hon nira 13 nim trong khoang tir 90 dén 95%, tbt nhit 12 nam trong
khoang tir 95% dén 100% (hodc bd sung) voi trinh ty nucleotit ctia ving dic higu. Tot
hon, néu mau do dic hiéu chua trinh tu ndm trong khoang tir 15 dén 100 nucleotit lién

k& nhau ddng nhét véi (hodc bo sung clia) ving déc hi¢u cua sy kién vu tu.

Céc oligonucleotit thich hgp lam cdc doan mdi PCR d& phat hién sy kién wu ti
EE-GM3 cdn ¢6 thé dugc sir dung dé phat trién quy trinh trén co s& PCR dé x4c dinh
trang thai tiép h(jp giao tr cla céc thyc vat mang su Kién wu ta. Pé dat dugc muc dich
ndy, hai doan mdi nhan dang locus kiéu hoang trudc khi gén dugc tao ra theo cach sao
cho ching dugc hudng dén nhau va c6 vi tri cai xen ndm & gitta cac doan moi nay.
Céac doan mdi ndy ¢6 thé 1 cac doan mdi nhan dang mot cach ddc higu cac trinh ty bén
suon ddu 5' va cde trinh tu bén suon diu 3’ 13n luot ctia SEQ ID NO. 2 hoge SEQ ID
NO.3. Céac doan mdi nay ciing c6 thé 13 cac doan mdi nhan dang mot cach dac hiéu
trinh tu bén sudn diu 5' hoic trinh tu bén sudn d4u 3°. Theo séng ché, cac doan mdi
dic biét thich hop nhén dang locus kiéu hoang truéc khi ge"m 1a c4c doan mdi chia
hoic (cht yéu) gdm trinh tw nucleotit néu trong SEQ ID NO. 4 va SEQ ID NO. 6. Bo
doan mdi nay, cling véi doan mdi thtt ba bd sung cho céc trinh tw ADN bién nap (nhu
doan mdi chira hodc (chu yéu) gdm trinh ty nucleotit néu trong SEQ ID NO. 7) cho
phép thuc hién buée khuéch dai theo PCR chan doan dong thoi dbi véi locus ddc hi¢u
d6i voi EE-GM3, ciing nhu d6i véi locus kidu hoang. Néu thyc vat nay la ddng hop tir
d6i véi locus chuyén gen hogc locus kiéu hoang tuong rng, thi PCR chén doan s& tao
ra mot san phém PCR dién hinh, t&t hon 13 dién hinh v& chiu dai, cho locus chuyén
gen hodc locus kiéu hoang. Néu thuc vat nay 1a di hop tir d6i v6i locus chuyén gen, thi
& xuét hién hai san phém PCR dic hiéu theo locus, phan énh sy khuéch dai ctia ca

locus chuyén gen va locus kicu hoang.
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Ngoai ra, cidc phuong phép phat hién dédc hiu dbi véi sy kién vu ti EE-GM3
khac cac phuong phép khuéch dai trén co s& PCR ciing c6 thé dugc phat trién bing
cach s dung thong tin vé trinh tu dic hidu cia su kién uu ti theo sang ché. Cac
phuong phép phét hién thay thé nay bao gdbm céc phwong phép phét hién khuéch dai
tin hiéu tuyén tinh trén co s& phén cét x4m 14n cac cdu trac axit nucleic cu thé, con
duoc goi 1a cong nghé InvaderTM (vi du, nhu duwgc mo ta trong bing sang ché My
5,985,557 "Invasive Cleavage of Nucleic Acids", b%lng sang ché My 6,001,567
"Detection of Nucleic Acids by Invader Directed Cleavage", dugc dua vao day bing
céch vién din). D& dat dugc myc dich nay, trinh ty dich dwoc lai voi oligonucleotit
clia axit nucleic thir nhét d dwoc dénh ddu chira trinh tu nucleotit néu trong SEQ ID
NO. 2 tir nucleotit 1452 dén nucleotit 1469 hodc phin bd sung ciia né hogc mau do
axit nucleic d3 dugc danh déu néu trén chira trinh ty nucleotit néu trong SEQ ID NO. 3
tir nucleotit 223 dén nucleotit 240 hodc phin bd sung cla néd va duoc lai tiép véi
oligonucleotit ciia axit nucleic thir hai chira trinh ty nucleotit néu trong SEQ ID NO. 2
tir nucleotit 1434 dén nucleotit 1451 hogic phin b sung cua né hodc mau do axit
nucleic d3 duoc danh déu néu trén chira trinh ty nucleotit néu trong SEQ ID NO. 3 tir
nucleotit 241 dén nucleotit 258 hoc phan bd sung cia no, trong d6 oligonucleotit thi
nhét va thfr hai tring it nhit mot nucleotit. C4u triic by ddi hodc bd ba dugc tao ra theo
c4ch lai nay cho phép phan cit maiu do chon loc bing enzym (Cleavase®) dé lai trinh
tu dich con nguyén ven. Mau do da dugc danh déu phan ct tiép theo dugc phat hién,

c6 kha ning 13 théng qua budc trung gian tiép tuc khuéch dai tin hidu.

Thuét ngit "kit" theo sang ché chi mot bo chét phéan Ung nham muc dich thuc
hién phuong phap theo sing ché, Cu thé hon 1a viéc x4c dinh sy kién wu tG EE-GM3
trong cac mAiu sinh hoc hodc viéc x4c dinh trang thai tiép hop giao tlr cia vat liéu thuc
vét mang EE-GM3. Cu thé hon, theo mdt phuong 4n dugc uu tién, sing ché dé xudt kit
chira it nhit mdt hodic hai doan mdi dic hidu, nhu néu trén d& nhan dang su kién uu tg,
hogc ba doan mdi dic higu dé xéc dinh trang thai tiép hop giao tir. Ty ¥, kit nay con
c6 thé chira chét phan tng bit ky khac theo sang ché trong quy trinh xac dinh bang
PCR. Theo cach khac, theo phuwong an khac cua sang ché, kit nay c6 thé chira mau do
dic hiéu, nhu néuAtrén, lai mot cach dic hiéu véi axit nucleic cia cac mAu sinh hoc dé

x4c dinh sy c¢6 mit cia EE-GM3 trong mau d6. Tuy ¥, kit ndy con c6 thé chira chét
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phan @ng bét ky khéc (nhu, nhung khong chi gi6i han &, dém lai, chit danh déu) dé
nhéan dang EE-GM3 trong cac mAu sinh hoc, bang cach sir dung miu do dic hiéu.

Kit theo sing ché c6 thé duoc st dung, va céc thanh phén cia né c6 thé duoc
didu chinh cu thé, nhim muyc dich kiém sodt chit luong (vi dy, d6 tinh khiét ctia mé
hat), viéc phét hién su c6 mit hojc khong c6 mit cia sy kién wu td trong vét liéu thyc
vat hodic vat liéu chira hodc thu dugc tir vat liéu thuc vat, nhu, nhung khong chi gidi

han &, thuc pham hodc thirc &n chin nudi.

Thuat ngit "muc 4o ddng nhét trinh tu" theo sang ché lién quan dén cac trinh tu
nucleotit (ADN hodc ARN) nhim chi sé luong vi tri nucleotit ddng nhét chia cho sd
lrgng nucleotit clia trinh tu ngén hon trong s6 hai trinh ty ndy. Viéc bét cdp trinh ty
gifta hai trinh ty nucleotit dugc thyc hién theo thudt todn cia Wilbur va Lipmann
(Wilbur and Lipmann 1983, Proc. Nat. Acad. Sci. USA 80:726) sit dung ¢c& cira s6 20
nucleotlt chleu dal tur 4 nucleotlt va diém trir khoang cach 4. Phan tich va dlCh nghla
du heu trinh ty ¢6 su fro glup clia mdy tinh, ké ca viéc bit cap trinh tu nhu néu tren co
thé duoc thuc hién m(f)t cach thuén tién, vi du, bing cach 4p dung go6i phin mém phan
tich trinh ty cla Genetics Computer Group (GCG, University of Wisconsin
Biotechnology Center). Cac trinh tu duge thé hién 13 "gin nhu twong ddéng" khi cac
trinh ty ndy c6 mirc 46 ddng nhit v& trinh tu it nhét khoang 75%, dic biét it nhét 1a
khbéng 80%, cu thé hon it nhét 12 khoang 85%, cu thé hon nita it nhét 1 khoang 90%,
dic biét hon it nhét 12 95%, ddc biét hon nita it nhit 1a khoang 98%, hodc it nhét 1a
khoang 99%. RO rang rang khi cac trinh tw ARN dugc cho 1a gén nhu twong ddng hoic
c6 muc do ddng nhit v& trinh tu & mc d6 nhit dinh véi cac trinh tw ADN, thi
thymidin (T) trong trinh ty ADN dugc xem la trong dwong véi uraxil (U) trong trinh
tw ARN. Ciing rd rang ring, cac khac biét hodc dot bién nhd co thé xuét hién trong céc
trinh tr ADN theo thoi gian va c6 thé cho phép mot sb bét ciip nhim ma c6 thé dugc
phép dbi v6i cac doan mdi hoic cac mau do dic hidu sy kién theo sang ché, nén trinh
* ty ADN bét ky néu theo phuong 4n bit ky cia séng ché dbi véi ADN bén suon & dau
3’ hodc 5’ bét ky hodc dbi voi doan cai xen hodc ADN ngoai lai bét ky hoic doan mdi
hogic mau do bét ky theo séng ché, con bao gbém céc trinh ty v& gin nhu twong ddng
v6i cac trinh tu theo séng ché, nhu cac trinh ty lai v6i, hodc ¢6 mic do ddng nhét trinh

tu it nht 1a 90%, 95%, 96%, 97%, 98%, hoic it nhat 1a 99% véi trinh ty da néu dbi
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véi ADN bén sudm & dau 3 hodc 5° bat ky, doi véi doan mdi hodc miu do bét ky hoic

d6i v4i doan cai xen hodc ADN ngoai lai bét ky theo sang ché.

Thuat ngir "doan mdi" duge sir dung theo sang ché d8 chi axit nucleic bit ky ma
co kha nang m01 quy trinh tbng hop axit nucleic méi trong quy trlnh phu thudc khuon
nhu PCR. Thong thudng, cac doan mdi 13 céc ohgqnucleotlt c6 tir 10 dén 30 nucleotit,
nhirng cac trinh tyr da?li hon ciing c6 thé dugc str dung. Cac doan moi co thé & dang soi

d6i, mic du dang s¢i don dugce wu tién hon.

- Cac mAu do c6 thé dugc str dung 1am céc doan mdi, nhung chiing duge thiét ké
dé lién két v6i. ADN hodc ARN dich va khong can duoc sit dung trong quy trinh
khuéch dai.

Thuit ngit "nhan dang" theo sang ché lién quan dén cac doan mdi dic hidu dé chi
su lai mot cach dic hidu céc doan mdi dic hidu ndy véi trinh ty axit nucleic & sy kién
wu ta trong céc didu kién thiét 14p trong phuong phap ndy (nhu céc didu kién cua quy
trinh x4c dinh bang PCR), bing cach d6 xac dinh dugc tinh ddc hiu theo sy co6 mat

cla céc doi chiing duong va dm.

Thuét ngtt "lai" theo sang ché lién quan dén cac mau do dic hiéu chi sy lién k_ét
gitta m3u do véi mot ving dic hiéu trong trinh tu axit nucleic cia sy kién vu ta trong
céc didu kién chuén nghiém ngit. Thuét nglt céc didu kién chuin nghiém ngit chuén
theo sang ché chi cic didu kién lai theo sang ché hoic cac diéu kién lai thong thuong
nhu d3 dugc bdc 10 bdi Sambrook et al, 1989 (Molecular Cloning: A Laboratory
Manual, Second Edition, Cold Spring Harbor Laboratory Press, NY), ma vi du c6 thé
bao gE“)m cac bude sau: 1) ¢b dinh cac doan ADN hé gen thuc vét trén mang loc, 2) lai
Ny, bcf) mang loc nay trong thoi gian tir 1 dén 2 gio & 42°C trong 50% formamit, 5 X
SSPE, 2 X chét phan tmg Denhardt va 0,1% SDS, hogc trong thoi gian tu 1 dén 2 gio
& 68°C trong 6 X SSC, 2 X chit phéan tmg Denhardt va 0,1% SDS, 3) b6 sung mau do
lai d& dugc danh diu vao, 4) 0 trong thoi gian 16 dén 24 gi®, 5) rira mang loc trong 20
phut & nhiét d¢ trong phong trong 1X SSC, 0,1% SDS, 6) rita mang loc ba 14n trong 20
phit, m3i 1in & 68°C trong 0,2 X SSC, 0,1% SDS, va 7) cho mang loc nay tiép xuc
trong khoang thoi gian tir 24 dén 48 gidr véi mang tia X & -70°C cung v6i mang tang

cuong.
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Thuét ngtt “mAu sinh hoc” theo sang ché chi mau thyc vat, vét lidu thuc vat hogc
cic san phﬁm chira vat lidu thye vat. Thuét nglt “thyc vat” theo sang ché chi mé ciua
ciy dau twong (Glycine max), & giai doan phat trién bét ky, cling nhu té bao, mo hoic
co quan bit ky 14y tir hodc thu dugc tir cay bét ky nhu vy, bao gdm, nhung khong chi
gidi han &, hat, 14, than, hoa, 18, t& bao don, giao tt, -dich nudi céy té bao, dich nudi
cdy mb hotic thé nguyén sinh bét ky. Thuat ngit "vat liéu thuc vat" theo séng ché chi
vat liéu nhin dugc hodc thu duoc tir thuc vat. Céc san pham chira vat liéu thuc vat dé
cip dén thuc phém, thirc in chin nudi hodc céc san phém khac dugc tao ra bang cach
sir dung vt lidu thuc vt hodc ¢6 thé bj nhiém vét ligu thye vat. Can phai hiéu ring,
trong pham vi cla sang ché, cac mAu sinh hoc nay dugc thir nghiém vé sy ¢6 mit cua
cac axit nucleic dic hiéu véi EE-GM3, 4m chi sy ¢4 mit cla axit nucleic trong céc
mau d6. Do d6, phuong phap duoc @& cap dén theo sang ché dé xac dinh su kién uu ti
EE-GMS3 trong c4c miu sinh hoc, dé cap dén viéc nhan dang céc axit nucleic trong céc

mAu sinh hoc mang sy kién vu ti ndy. -

Thuit ngit "chira" theo sang ché chi sy c6 mit cia d4u hiéu, sb nguyén, buéc,
chét'phén tng hodc thanh phé‘ln dugc dé cap dén, nhung khong loai trlr sy ¢6 mit hodc
bd sung ctia mot hodc nhidu dAu hiéu, sb nguyén, budc hodc thanh phén, hodc céc
nhém cua ching. Do d6, vi dy, axit nucleic hodc protein chira trinh tu cdc nucleotit
hodc axit amin, ¢O thé chira nhidu nucleotit hoic axit amin hon so véi céc axit nucleic
va protein dugc duoc dé cap thuc té, tirc 12 duge gop vao axit nucleic hogc protein 16n
hon. Gen kham chra trinh tu ADN duoc xac dinh vé& mit chirc ning hoic cAu tric, co
thé chita cdc trinh tw ADN bd sung, nhu trinh ti khéi ddu hoge trinh tw két thuc phién

~

ma.

Sang ché con dé cap dén viéc phat trién sy kién wu ti EE-GM3 ¢ céy dfu twong
mang su kién nay, cdy con va hat mang sy kién vu td EE-GM3 thu dugc tir cdy nady va
té bao thLJTC. vat, hoéc vat liéu thuc vét thu duge tir cac cdy mang sy kién nay. Cac cly
mang sy kién wu ti EE-GM3 c6 thé thu dugc nhu dugce boe 16 trong Vi dy 1. Sang ché
con dé cap dén hat mang su kién uu tG EE-GM3 da duoc ndp luu tai NCIMB v6i s6
ndp luu NCIMB 41659 hodc dan xuét ctia chung mang sy kién vu tG EE-GM3. Thuat
ngit "dan xuét (ctia hat)" duge st dung theo séng ché dé chi cac cdy co thé trong duoc

tr hat ndy, cdy con tao ra tir budc lai chéo hodc lai ngugc, cling nhu céac t€ bao thuc
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vat, cac co quan, bd phan, md, dich nudi cdy t€ bao, thé nguyén sinh, va vét liéu thyc

vét thu dugc tir ching.

Céc cay dau twong hodc vét liéu thyc vat mang EE-GM3 ¢6 thé duogc nhan dang
theo quy trinh nhén dang theo PCR da dugc mo ta dbi v6i EE-GM3 trong Vi du 2. Mot
cach vén tit, ADN hé gen dau twong c6 mit trong mAu sinh hoc duge khuéch dai theo
phuong phéap PCR béng cach st dung doan mdi ma nhin dang mot cach déc hi¢u trinh
ty ndm trong trinh ty bén sudn d4u 5’ hodc 3’ ciia EE-GM3 nhu doan mdi ¢c6 trinh tu
néu trong SEQ ID NO. 5, va doan mdi ma nhan dang trinh ty trong ADN ngoai lai,
nhu doan mdi ¢6 trinh ty néu trong SEQ ID NO. 4. Cac doan mdi ADN khuéch dai
- phin trinh ty d4u twong ndi sinh dugc sir dung 1am dbi ching duong cho budc khuéch
dai PCR. Néu khi khuéch dai theo phuong phéap PCR, vét liu nay tao ra doan c6 kich
thudc mong doi, thi vat liéu nay chira vat ligu thuc vat tir cly ddu twong mang su kién

wu t6 EB-GM3.

Céc cay mang EE-GM3 dugc dic trung boi kha ndng chiu duge glyphosat cla
chung, cling nhu kha ndng chiu dugc cac chét ¢ ché HPPD nhu isoxaflutol cua
chung. Céc cdy mang EE-GM3 con dugc dic trung boi céc dic tinh ndng hoc tuong
duong v6i cac gidng dau tuong c6 ban trén thi truong, khi khong dung thudc diét co.
P4 quan sat thy ring si_r c6 mit cia ADN ngoai lai trong viing cai xen ctia hé gen céy
dau teong theo sang ché tao ra céc dic tinh kidu hinh va céc tinh chit phén tir dic biét

dang quan tdm cho cdy mang su kién nay.

Theo mdt phuong 4n, sang ché d& xuit su kién wu ti & cac ciy dau twong, thu
duoc biang cich cai xen 2 gen chuyén G vi tri cu thé trong hé gen clia dau tuwong, sy
kién wu ti ndy truyén tinh trang chiu dugc glyphosat va chét diét c6 trc ché HPPD nhu
isoxaflutol cho céc cdy dau tuong nady, va trong d6 sy kién vu t ndy khong gy anh
hudng dén ning sut trong trot ctia ddu twong ma tic dong mot céch tiéu cuc dén san
luong cua cic cdy ddu twong ndy, so v6i cac dong dbng hop tir (cac thuit ngir "dong
ddng hop tir" hoic " dong gin nhu ddng hop t" dugc sir dung theo séng ché c6 nghia
13 cac dong déu tuwong c6 cung nén tang di truyén nhuhg khong c6 céic gen chuyén,
nhu cac cdy co cung nén tang di truyén véi cay duge ding dé bién nap, hodc dong chi
em phén ly mét cac gen chuyén). Dic biét, sang ché d& xult sy kién vu t0 & céc cly
dau tuong, trong d6 sy cai xen hodc sy ¢6 mat cua sy kién wu tG nay trong hé gen cua

cac cdy diu tuong nay khong lam ting kha ndng nhiém bénh, khong lam gidm san
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lugng, hodc khong lam ting sy a6 gdy, & cic cdy dau twong ndy, so voi cac dong dong
hop t&. Do do, séng ché @& xuét sy kién vu ti & cic cdy dau twong, duge ky hiéu 1a
EE-GM3, tao ra céac cdy déu twong co thé chiu duge glyphosat va chét diét c6 wc ché
HPPD (ddng thoi hoic riéng r&) ma khong tdc dong mot cich tiéu cyc dén san lugng
cua ciy diu tuong ndy so véi cdc dong ddng hop tir, cac cdy ddu twong nay khong co
khéac biét c6 y nghia théng ké vé kha ning nhiém bénh, hodc su d6 gay, so vdi cac cay
dau twong ddng hop tir. Cac dic tinh do 1am cho sy kién wu t4 ndy rit dang quan tAm
trong viéc phong trlr c¢6 dai chiu duoc glyphosat trén cénh ddng dau twong, va c6 thé
dugc st dung trong cac phuong phap ngin nglra hodc lam tr& sy hinh thanh thém tinh
khang glyphosat trén cdnh ddng d4u tuwong (vi dy, bang cach st dung glyphosat va

-+ isoxaflutol, ddm bao &p dung duoc 2 co ché hoat dong trén canh déng du tuong).

Sang ché con dé xuét cay dau twong hodc mot phin ctia n6 mang sy kién EE-
GM3, trong d6 hat dau tuong dai dién mang su kién EE-GM3 dad dugc nfp luu tai
NCIMB véi s6 ndp luu 41659. Séng ché con d& xuit hat cia c4c cdy ndy, mang sy
kién nay, cling nhu séﬁ phém dau tuong dugc tao ra tir cic hat nay, trong d6 san phém
dau tuong néu trén mang sy kién EE-GM3. San phim defuj tuong nay co thé 13 hogc ¢6
thé bao gé)m bdt xay thd, hat nghién, bot, vay, v.v.. Dic biét, san phém dau tuong nay
chira axit nucleic tao ra don vi siéu sao chép phat hién hodc dédc hi¢u dbi véi su kién
EE-GM3, don vi siéu sao chép ndy chira trinh ty néu trong SEQ ID NO. 2 hodc 3.
Séng ché con d& xudt phuong phap san xuét san phdm dau tuong, bao gdm buéde thu

hat dau twong mang su kién EE-GM3, va tao ra san phim d4u twong nay cta nod.

Sang ché con dé xuat cdy déu twong, 1a cdy con clia cdy bat ky trong sd cac cay

d4u tuong néu trén, va mang sy ki¢n EE-GM3.

Sang ché con d& xuét phuong phép san xuét ciy dau twong chiu dugc céc thudc
diét ¢o glyphosat va/hogc isoxaflutol, phuong phép nay bao gbém budc dua vao hé gen
cﬁé cdy nay su kién EE-GM3, ddc biét la bé‘mg c4ch lai chéo cdy ddu tuong thu nhét
khong c6 sy kién EE-GM3 v6i cdy ddu twong mang EE-GM3, va bude chon cdy con

chiu dugc glyphosat va/hodc isoxaflutol.

Sang ché con dé xuét cay chiu dugc glyphosat va/hodc isoxaflutol, ddc biét 1a
khong 1am gidm sé&n lugng, va c¢b cdc déc tinh ndéng hoc chap nhén dugc, chira protein

2mEPSPS va HPPD, va c6 kha ning tao ra don vi siéu sao chép dé phét hién su kién
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EE-GM3. 'Séng ché con @& xuét don vi siéu sao chép phan lap dic hiéu (cdc doan trinh
tw ADN) nhu cac don vi siéu sao chép ¢ thé thu dugc bing cach sir dung cic cong cy
phat hién ddc hi¢u theo sang ché, dic biét 1a cac don vi siéu sao chép c6 trinh ty bao
gbdm doan ADN c6 ngudn gde tir ADN thyc vat va doan ADN ngoai lai hodc khéc loai
dbi v6i thye vat ndy, nhu ADN cai xen vao hé€ gen cia thye vat nay bang cach bién

nap theo sang ché.

Sang ché con dé xudt phuong phép phong trir ¢o dai trén canh dbng dau twong
mang gen EE-GM3, hodc cénh ddng s& trong cdy diu twong nay, bao gbm budc xit Iy
canh ddng bing luong hitu hitu thudc diét cd gbe isoxaflutol, trong d6 cac cdy dau

teong nay chiu dugc thudce diét co do.

Sang ché con dé xudt ADN chira trinh tw SEQ ID NO. 1 hoic trinh ty gén nhu
tuong ddng v6i no, va cay, té bao, mo hodc hat bat ky, dic biét 1a dau tuwong, chira
trmh tu ADN nay, nhu céy, té bao mo, hoac hat mang EE- GM3 dac biét 1a ADN
chira 2 vung canh nhau chira hoac (chu yeu) gom SEQ ID NO 1, hoac ADN chtra 2
vung canh nhau chua hodc bao gbm SEQ ID NO. 1 véi mot s6 nucleotit dugc thay doi,
X0a bo hoac bo sung, nhu ADN chita SEQ ID NO. 1 l3p lai c6 4, 6, 8, hodc 10
nucleot1t duogc x6a bd hoic thay thé, nim gin (nhu ndm céch tir 200 dén 500 nucleotit,
hodc it hon 2000 ho#c 10.000 nucleotit ) v6i nhau. Theo mot phuwong 4n, khia canh
nay bao gém ADN cua SEQ ID NO. 11 tir vi tri nucleotit 2257 dén vi tri nucleotit
16601 trong d6 2, 4, 6, 8 hodc 10 nucleotit da dugc thay thé béng cac nucleotit khéc,
hoic tréng do 2, 4, 6, 8 hodc 10 nucleotit dd bi x6a bd hodc dugc bd sung vao, hodc
ADN cia SEQ ID NO. 11 ttr vi tri nucleotit 2257 dén vi tri nucleotit 16601 ctia SEQ
ID NO. 11, ciing nhu ADN ctia SEQ ID NO. 11, va cdy, té bao, md hogc hat bét ky,
dic biét 1a dau twong, chira trinh ty ADN bét ky trong s6 c4c trinh tw ADN nay. Séng
ché con @ xult cay ddu tuong, té bao, md hoic hat bt ky, chtra trinh tw ADN (khéc
loai hogic 1 ngoai lai ddi véi cdy, hat, md hogc té bao ddu twong thong thuong) ciia
SEQ ID NO. 11, hoic chira trinh ty ADN ctia SEQ ID NO. 11 tir vi tri nucleotit 2257
‘dén vi tri nucleotit 16601, hodc chira trinh ty ADN c6 mirc d0 dong nhat trinh tyr it
nhét 13 99% hoiic 99,5% véi trinh tw SEQ ID NO. 11, hogc chtra trinh tw ADN ¢6 mirc
@5 ddng nhét trinh ty it nhit 12 99% hodc 99,5% véi trinh tw SEQ ID NO. 11 tir vi trf
nucleotit 2257 dén vi trf nucleotit 16601.
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Sang ché con d& xuit cay, té bao thuc vat, mo, hodc hat dau twong chuyén gen,
ma hé gen cta ching mang sy kién EE-GM3 ddc trung bdi phén ti axit nucleic chira
trinh tu nucleotit gdn nhu twong ddng véi SEQ ID NO. 2 tir nucleotit 1441 dén
nucleotit 1462 va phén tir axit nucleic chtta trinh ty nucleotit gin nhu twong ddng vai
SEQ ID NO. 3 tir nucleotit 230 dén 251, hoic phﬁn bd sung cua céac trinh ty néu trén,
cling nhu cdy ddu tuong, t& bao thuc vat, mo, hodc hat, ma hé gen cua ching mang su
kién EE-GM3 dic trung bdi phan tir axit nucleic chira trinh ty nucleotit gin nhu tuong
dbng v6i SEQ ID NO. 2 va phén tir axit nucleic chira trinh ty nucleotit gin nhu twong

ddng v6i SEQ ID NO. 3, hogc phin bd sung cua céc trinh ty néu trén.

Sang ché con d& xuét cdy diu tuong, té bao, md hodc hat, mang EE-GM3, dugc
dic trung bdi hé gen cua cac té bao cia ching chia trinh ty axit nucleic ¢ mirc do
ddng nhit trinh ty it nhit 12 80%, 90%, 95% hodc 100% véi SEQ ID NO. 2 tir
nucleotit 1431 dén 1472 va trinh ty axit nucleic ¢6 mic d@ déng nhét trinh ti; it nhét 1a
80%, 90%, 95% hoic 100% v6i SEQ ID NO. 3 tir nucleotit 220 dén 261, hogc phén bo

sung cua céc trinh ty néu trén.

~ Thuét ngit "isoxaflutol" theo séng ché chi thudc diét co isoxaflutol [thc 1a (5-
xyclopropyl~4-¥iSoxazolyl)[2-(metylsulfonyl)—4-(triﬂometyl)phenyl]ﬁieténon],' chét
chuyén héa hoat tinh cta nd, diketonitril, va hdn hop hodc dung dich bét ky chira cac
hop chit nay. Céc thude diét cd te ché HPPD hitu ich dé str dung trén su kién theo
sang ché 1a diketonitril, vi dy, 2-xyano-3-xyclopropyl-1-(2-metylsulphonyl-4-triflome-
tylphenyl)-propan-1,3-dion va 2-xyano-1 -[4-(metylsulphonyl)-2-triflometylphenyl]-3-
(1-metylxyclopropyl)propan-1,3-fion; cdc isoxazol khac; va cac pyrazolinat, vi dy,
topramezon [tuc 12 [3-(4,5-dihydro-3-isoxazolyl)-2-mety1-4-(metylsulfonyl)phenyl](-
5-hydroxy-1-metyl-1H-pyrazol-4-yl)metanon], va pyrasulfotole [(5-hydroxy-1,3-dime-
tylpy’razol—4-y1(2-mesyl-4-friﬂuaromety1pheny1)metanon]; hodc pyrazofen [2-[4-(2,4--
diclobenzoyl)-1,3-dimetylpyrazol-5-yloxy]axetophenon].

Theo mot phuong 4n cia sang ché, canh ddng s& trong cdy dau twong mang su
kién EE-GM3, c6 thé dugc xir Iy bing chit diét c6 trc ché HPPD, nhu isoxaflutol
(IPT"), trude khi trng cdy dau twong hodc gieo hat dau twong d6, dé 1am sach co dai
trén cénh ddng nhd chét e ché HPPD, d khong canh tac, tiép theo trdng cdy hodc
gico hat diu tuong trén canh dong da dugc xtr ly so b d6 (xir Iy chdy nhanh bang

cach st dung chét diét cd trc ché HPPD). T4c dung con lai ciia IFT ciing s€ bao v€ céac
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cdy déu tuong nay mam va phat trién khéi sy canh tranh cta cd dai trong céc giai doan
phat trién dAu tién. Khi cdy ddu twong dat dugc kich thude nhét dinh, va ¢6 dai c6 xu
huéng tai xudt hién, glyphosat, hodc hdn hop chit trc ché HPPD - glyphosat, c6 thé

dugc st dung 1am thudc diét cd sau ndy mam Ién ngon cac cdy nay.

Theo phuong &n khéc cta sang ché, canh ddng di dugc gieo hat mang sy kién
EE-GM3, ¢6 thé duge xit Iy bang chét diét ¢ rc ché HPPD, nhu IFT, sau khi gieo hat
nhung trudc khi cdy dau tuong nay mam (canh ddng ndy c6 thé duogc 1am sach co dai
trudce khi gieo hat bang cach khéc, thudng 12 céc bién phéap canh tac thong thuong nhu
cay, cay xdi, hodc chuén bi ludng wom hat), hoat tinh con lai s& giit cho cénh déng nay
sach ¢ nhd thude diét ¢é sao cho céc cdy dau tuong nay mim va phaét trién khong bi
 canh tranh boi o dai (ding chét diét co tc ché HPPD trudce khi ndy mam). Khi cy
~ dau twong dat dugce kich thude nhit dinh, va c6é dai c6 xu hudng tai xuét hién,
glyphosat - hodc hdn hop chit e ché HPPD - glyphosat - ¢6 thé dugc dung 1am thude

diét co sau ndy mam bang cach phun 1én ngon cac cay nay.

Theo phuong én khéc cia sang ché, cac cay mang su kién EE-GM3, ¢6 thé duoc
xt Iy bing chét diét c6 uc ché HPPD, nhu IFT, 1én ngon ciy ddu tuong ndy mam tir
hat duoc gieo, dé 1am sach co dai trén cénh ddng nhd chét ttc ché HPPD, ma c6 thé
phun cung nhau (vi dy, trong hdn hop trong thing phun), tiép theo hoc trude d6 xir Iy
bang glyphosat 1am thudc diét cé sau nady mim lén ngon céc cdy nay (ding chét diét co

trc ché HPPD sau ndy mam (ciing hogc khong cung glyphosat)).

Ciing theo sang ché, cac cay dau twong mang EE-GM3 ¢6 thé dwoc xtr Iy bang
cac thubc trr sdu, thude diét co hodc thudc trir ndm sau ddy hodc cac hat déu tuong
mang EE-GM3 c¢6 thé dwoc phu bing 16p phu chira cac thube trir sdu, thude diét cd
hoéc thudc trir nim sau day:

Céc thubc diét co dung cho dau tuong:
Alaclo, Bentazone, Trifluralin, Cloimuron-Etyl, Cloransulam-Metyl,

Fenoxaprop, Fomesafen, Fluazifop, Glyphosat, Imazamox, Imazaquin, Imazethapyr,

(S-)Metolaclo, Metribuzin, Pendimethalin, Tepraloxydim, Isoxaflutol. .

Céc thudc trir sdu ding cho d4u tuong:
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Lamtda-cyhalothrin, Methomyl,  Parathion, = Thiocarb,  Imidacloprid,
Clothianidin, Thiamethoxam, Thiacloprid, Acetamiprid, Dinetofuran, Flubendiamide,
Rynaxypyr, Cyazypyr, Spinosad, Spinotoram, Emamectin-Benzoate, Fipronil,
Ethiprole, Deltarnethrin, -Cyfluthrin, gama va lambda Cyhalothrin, 4-[[(6-Chlorpyri-
din-3-yl)metyl](2,2-difluoretyl)amino]furan-2(5H)-on, Spirotetramat, Spinodiclofen,

Triflumuron, Flonicamid, Thiodicarb, beta-Cyfluthrin.
Céc thubc diét ndm dung cho dau fuong:

Azoxystrobin, Cyproconazole, Epoxiconazole, Flutriafol, Pyraclostrobin,

Tebuconazole, Trifloxystrobin, Prothioconazole, Tetraconazole.

Céc vi du sau mo ta sy phat trién va nhén dang sy kién wu ti EE-GM3, sy phat
trién cac dong dau tuong khic nhau mang sy kién nay, va sy phat trién céc cong cu

nhin dang mot cach ddc hiéu sy kién vu ti EE-GM3 trong cac mau sinh hoc.

Trong phan Vi du, trir khi c6 quy dinh khac, tht ca cac k¥ thuat tai td hop duogc
thyc hién theo cac quy trinh chudn nhu d3 dugc bdc 10 trong 4n phém: "Sambrook J
and Russell DW (eds.) (2001) Molecular Cloning: A Laboratory Manual, 3rd Edition,
Coid Spring Harbor Laboratory Press, New York" va trong 4n phim: "Ausubel FA,
Brent R, Kingston RE, Moore DD, Seidman JG, Smith JA and Struhl K (eds.) (2006)
Current Protocols in Molecular Biology. John Wiley & Sons, New York".

Céc nguyén liéu chuln va céc chit quy chiéu da duogc bc 19 trong 4n pham:
"Croy RDD (ed.) (1993) Plant Molecular Biology LabFax, BIOS Scientific Publishers
Ltd., Oxford and Blackwell Scientific Publications, Oxford" va trong 4n phim:
"Brown TA, (1998) Molecular Biology LabFax, 2nd Edition, Academic Press, Saﬁ
Diego". Céc nguyén li¢u va phuong phap chudn cho céc phan mg chudi polymeraza
(PCR) c6 thé dugc tim thiy trong: "McPherson MJ and M@ller SG (2000) PCR (The
Basics), BIOS Scientific Publishers Ltd., Oxford" va trong 4n phidm: "PCR
Applications Manual, 3rd Edition (2006), Roche Diagnostics GmbH, Mannheim or
www.roche-applied-science.com "

Can phai hidu rang nhiéu thong s6 trong quy trinh thit nghiém bét ky nhu cac quy
trinh PCR trong phin Vi dy duéi day c6 thé cAn duge didu chinh theo cac diéu kién
thir nghiém cu thé, va ¢6 thé dwoc didu chinh mét chit dé thu duge két qua tuong t.

Vi du, viéc ap dung phuong phap khac dé tao ra ADN hoic viéc lya chon cac doan
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mbi khéc theo phuong phép PCR c6 thé doi hoi cac didu kién téi wu khac doi véi quy
trinh PCR. Tuy nhién, ngudi c6 hidu biét trung binh trong linh vue k§ thuat nay s& biét
16 cac didu chinh nay, va céc diéu chinh nay dugc bdc 16 mot cach chi tiét hon trong

cac huéng din ap dung PCR hién co.
Trong ban md ta va cc vi dy, c6 vién dan dén céc trinh ty sau:
SEQ ID NO. 1 : trinh tu nucleotit ctia doan Sall cta vecto pSF10.

SEQ ID NO. 2: trinh ty nucleotit chira ving d4u 5’ bén sudn ADN ngoai lai chira
gen chiu dugc thudc diét cd trong EE-GM3.

SEQ ID NO. 3: trinh ty nucleotit chira ving dau 3’ bén suon ADN ngoai lai chira
gen chiu dugc thudc diét co trong EE-GM3.

~ SEQID NO. 4: doan mdi SOY028
SEQ ID NO. 5: dogn mdi SOY029
SEQID NO. 6: doan mbi SMP187
SEQ ID NO. 7: doan mdi STV019
SEQ ID NO. 8: trinh tu nucleotit ctia don vi si€u sao chép
SEQ ID NO. 9: doan mdi 1 d& khuéch dai doan ddi chimg (SOY01)
SEQ ID NO. 10: doan mdi 2 d& khuéch dai doan dbi chimg (SOY02)

SEQ ID NO. 11: trinh tu nucleotit cia ADN ngoai lai va cac trinh ty bén suon
trong EE-GM3 ctia thyc vt

SEQ ID NO. 12: doan mdi SHA130
SEQ ID NO. 13: doan mdi SHA178
Vi du thwe hién sang ché
1. Bién nap Glycine max bing cac gen chiu dugc thudc diét c6
1.1. Mb ti ADN ngoai lai chtra cac gen kham 2mEPSPS va HPPD-P{-W336

Plasmlt pSF10 1a vecto nhan dong thu dugc tir pUC19 chira gen kham 2mepsps
va gen kham hppd-Pf~-W336 nam trén doan Sall khoang 7,3 kb. Chi tiét v& ADN nim
gitta hai vi tri cit gidi han Sall duge thé hién trong Bang 1 dudi ddy. Trinh tu nucleotit
duge thé hién trong SEQ ID NO. 1.
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Bang 1. Cdc vi tri nucleotit cia ADN nam gifta cdc vi tri cdt gidi han Sall cta

pSF10 (SEQ ID NO. 1)

Vi tri
nucleotit

Dinh
hudéng

M0 ta va tai liéu tham khao

188-479

b0 sung

3’ nos: trinh tu bao gébm ving khong dich ma & dau 3’ cla
gen nopaline synthaza tir T-ADN cua pTiT37 cua
Agrobaterium tumefaciens (Depicker et al. 1982, Journal of

Molecular and Applied Genetics, 1, 561-573)

480-1556

hppdPf W336: trinh ty ma hoéa 4-hydroxyphenylpyruvat
dioxygenaza cua chung Pseudomonas fluorescens A32 da
duoc bién dbi bing cach thay thé axit amin Glyxin 336 bing
Tryptophan, nhu di dugc boc 10 bdi Boudec va cac dong tac
gia (2001), US 6245968B1

1557-1928

b0 sung

TPotp Y: trinh ty mé hoa chét din xudt peptit trung chuyén
da dugc t6i wu hoa (vi tri 55 thay ddi thanh Tyrosin), chira
trinh ty cta cdc gen tiéu don vi nhé RuBisCO cia Zea mays
(ngd) va Helianthus annuus (huéng duong), nhu da duge boc

16 bai Lebrun va cac ddng tac gia (1996) US5510471

1929-2069

bd sung

S'tev: trinh tw bao gdm trinh ty din d4u cua virut gdy bénh
Etching & cdy thudc 14 nhu da duge bdc 10 boi Carrington va
Freed (1990) Journal of Virology, 64, 1590-1597

2070-3259

bo sung

Ph4a748 ABBC: trinh tir bao gdbm ving trinh ty khoi dau gen
histon H4 cta Arabidopsis thaliana, chira dot bién 13p doan
bén trong (Chabouté et al., 1987) Plant Molecular Biology, 8,
179-191.

3360-4374

Ph42748: trinh ty bao gdm ving trinh tw khoi d4u gen histon
H4 cua Arabidopsis thaliana (Chabouté et al., 1987) Plant
Molecular Biology, 8, 179-191.

4375-4855

intron] h3At: intron th&r nhét cla gen II cua bién thé histon
H3.IIL cua Arabidopsis thaliana (Chaubet et al., 1992)
Journal of Molecular Biology, 225, 569-574. '

4856-5227

TPotp C: trinh tu m& héa peptit trung chuyén da dugc t6i wru
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hoda, chira trinh tu ctia céc gen tiéu don vi nho RuBisCO cta
Zea mays (ngd) va Helianthus annuus (huéng duong), nhu da
dugc boc 10 bdi Lebrun va cac ddng tac gia (1996)
US5510471

5228-6565 2mepsps: trinh ty m& hoéa gen 5-enol-pyruvylshikimate-3-
phosphat synthaza dot bién kép ctia Zea mays (ngd) (Lebrun
et al., 1997) W09704103-A1

6566-7252 3" histonAt: trinh ty bao gdm ving khong dich ma & dau 3’
ctia gen histon H4 ctia Arabidopsis thaliana (Chabouté€ et al.,
1987) 6566-7252 Plant Molecular Biology, 8, 179-191.

1.2. Sy kién EE-GM3

Poan pSF10 da duge dudi thing bing Sall da dugc tinh ché theo phuong phép
séc ky long hiéu ning cao (HPLC) khoang 7,3 kb '(mang gen chiu dugc glyphosat
2mEPSPS va gen chiu du(jc chét uc ché HPPD HPPD-Pf- W336) dugc st dung dé tao
ra cac cdy diu tuong da duoc bién nap bing cich chuyén gen thing vao céc té bao dau
tuong kiéu Jack (Nickell, C. D., G. R. Noel, D. J. Thomas, and R. Waller. Registration
of 'Tack' soybean. Crop Sci. 1365. 30,1990), tiép theo tai sinh céc té bao thyc vat da

dugc bién nap vao cic ciy dau twong hitu thu chuyén gen.
1.2.1 Nhan dang su kién vu to EE-GM3

Sy kién vu ti EE-GM3 dugc chon loc theo quy trinh chon loc rong rai trén co s&
kha nang biéu hién tbt va tinh dn dinh cta cac gen chiu duge thudc diét co, va danh gia
tinh twong thich ctia n6 voi cac ddc tinh ndng hoc t&i wu nhw chidu cao cia cdy, chiéu
cao dén miu, kha ning ding, sinh lyc, nang sut hat. Cac cdy dau tuong mang su kién
nay dugc chon trong s6 nhidu su kién bién nap khac nhau thu duoc bing cach sir dung
cﬁng c4ac gen kham. Thong s6 dugc st dung & budc lya chon sy kién nay la: a) kha
ning chiu t6t d6i vé6i thube diét co isoxaflutol trong cdc thir nghiém trén cénh ddng, b)
kha nang chiu tdt ddi véi thude diét co glyphosat trong céc thir nghiém trén cénh ddng,
¢) kha nédng chiu t6t dbi véi thudc diét co két hop isoxaflutol va glyphosat trong céc
tht nghiém trén canh ddng, d) sy cai xen gen chuyén chiu dugc thubc diét c6 vao mot
locus trong hé gen cdy dau tuong, khong cé khung vecto, e) dic tinh néng hoc chung

tuong ty voi cay bd me duge dung dé bién nap (dd thanh thuc, su dé gdy, tinh mén

-46-




27767

cam d6i v6i bénh, v.v.), va f) khong 1am giim déng ké san luong do cai xen ADN gay
bién nap (so véi dong ddng hop tir khong mang sy kién nay, nhu dong thue vét duge

dung d& bién nap, phat trién trong ciing diéu kién nhu vay).

& thé hé T3, dong ddng hop tir mang sy kién bién nap d4u twong EE-GM3 dugc
chon dé san xuét hat. C4c nghién ctru nong hoc trén canh ddng 13p lai & nhiéu noi duoc
thuc hién & cac ving thich nghi véi gidng bd me, Jack. Céc dénh gi4 trén cénh ddng
bao gdm kha ning chiu dugc thubc diét ¢6 va ning suft trdng trot. DA thiy rang ning
sudt trdng trot cia cdy mang EE-GM3 ngang bang Jack (khi khong dung thude diét
cd).

C4c danh gia trén canh ddng con chi ra rang cac cdy mang sy kién EE-GM3 ¢6 :

- hinh thai hoc thuc vat va cac dic tinh hat twong tu so voi Jack,

- khong thay ddi vé dép tng dbi vé6i cac bénh & dau twong so va4i Jack, va

- khong thay ddi v& sy ndy mam va tinh trang ngu cta hat so véi Jack.

Hat (thé hé T1 hotc S1) thu dugc tir cdy bién .nap ban dau (T0) (cay da dugc bién
nap véi cAu tric dé tao ra su kién EE-GM3) trong nha kinh dugc tréng trén canh dong.
Ba 16 thi nghiém dugc trdng va dugc phun 0, 2, hodc 4kg/hecta glyphosat. Hat thu

duge tir cac CE”iy thé hién kha ning chiu thudc diét co, glyphosat, & mrc 49 mong doi.

Hat (thé hé T2) thu dugc tir céc cdy T1 tu thy phén trdng trén canh dong dwoc
gieo "trdng theo hang". Phan tich chi binh phuong cia dit liéu phén ly cho céac he‘tﬁg
(chiu dugc hoan toan hodc chiu dugc mot phdn) va clia tirng cdy trong hang (chiu dugc
hoidic nhay cam) thé hién hién tugng di truyén theo thuyét Menden nhu mong dgi cua

mot dot bién cai xen cho EE-GM3.

Tiép tuc lua chon va gia tang hat cho dén khi mot dong ddng hop tir sy kién bién
nap EE-GM3 dugc xéc dinh va duge chon cho qua trinh tao hat trung tdm trong thé hé
thr tu. Sau do6, hat thé hé TS duge dung lam Umg vién dé phat trién céac gidng khéc
nhau. Céc cy thudc thé hé thir séu (thé hé T6) dugc lai chéo véi dong nhan giong du
tuong thong thubhg theo chuwong trinh nhédp gen dugc thiét ké @& chuyén su kién nay
vao phdi dau twong thwong mai c6 luong da dang di truyén 16n hon. Céac cay lai F1
(dong EE-GM3 x dong thong thudng) dugc cho phat trién dén thanh thuc va hat F2

duoc trdng. Céc mau 14 ctia 901 cdy F2 dugc phén tich bing céc doan mdi PCR da

-47-



271767

duoc tao ra d8 x4c dinh trang théi tiép hop giao tir cia dot bién cai xen EE-GM3. P3
quan sat dugc ty 1€ mong doi 1:2:1 dbi véi ty 18 phan ly mot dot bién cai xen theo céc

quy ludt cuia Menden.

Su kién EE-GM3 da chon dugc dua vao cac nén tang di truyén thuong mai khéc
nhau, va so sanh két qua ca cic thir nghiém trén canh ddng & cac noi khac nhau. Céc
cly duge thir bing thuc diét ¢o glyphosat va/hogc thude diét ¢d isoxaflutol biang céch
ap dung nhiéu phuong phép xur Iy khac nhau. Cac cdy nay thé hién kha ning chiu tdt
dbi véi thude diét c6. Hang trim cdy ddu tuong khac nhau mang su kién EE-GM3
dugc st dung trong nghién ctru di truyén, va cac thudc diét co duoc st dung. Sau do,
c4c dong d chon tr thir nghiém ndy dwgc nhan 1én trén canh ddng va ciing duge xur ly
bing thudc diét ¢d. Tir thir nghiém d6, 50 dong da chon duge nhan 1én, va ching cling
duoc xur 1y bing thude diét co. Diém sb v& doc tinh dbi vai thuc vat cho cac dong sau
nay da duoc phun isoxaflutol va glyphosat thé hién mot sb thay d6i vé dap ung, nhung
- khoang dép tmg & cac dong nay thé hién khuynh huéng thay déi twong tu nhu quan s4t
dugc qua 4 ban sao cia sy kién EE-GM3 trong nén Jack ban du, duoc phat trién trong
cing cac didu kién x@ ly va moi truong. Do d6, da quan sét dugc kha ning chiu céc

thudc diét co twong tng trén mot lugng 16n phdi cho cac cdy mang EE-GM3.

Hon thé nita, cic cdy mang su kién EE-GM3 c¢6 hinh thdi 14, hoa va qua dd binh
thudng, kha ning sinh san m§ man, va khong thé hién tinh nhay cam vé&i bénh hodc
con trung bt thuong trén nhiu nén tang di truyén. Trong qué trinh nhép gen vao
nhidu nén tang di truyén khong quan sat thdy bit ky vAn dé bét thuong hodc di thuong

nao.

Trong mdt mua, tién hanh nghién ctu tai 10 dia diém dé so sanh ning suét tréng
trot cia ddu twong chiu dugc hai thudc diét co mang su kién bién nap EE-GM3 so v6i
gidng bb ‘me,: bién nap, Jack va mot sé gidng dau twong khong chuyén gen. Bing cach
ip dung thiét ké kiéu khdi ngiu nhién hoan chinh, céc cdy EE-GM3 dugc trdng vio
cac luéng lap lai véi thudc kiém soat cd dai thong thuong hodc cac thube diét co du
kién, glyphosat va isoxaflutol. Céc lubng ciy diu twong mang sy kién bién nap EE-
GM3 dugc phun thudc diét co isoxaflutol véi ndéng d6 dich 70 gam hoat chit/hecta va
thudc diét. c6 glyphosat voi ndng d6 dich 1060 gam hoat chit/hecta. Viéc ding thude
diét c6 dugc thyc hién dbi v6i cly nay bang cach phun vao 14 & giai doan phét trién

V4-V5. Thyc hién cic quan sit vé mit ndng hoc vao dau mua, gitta mua va cudi mua.
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Mait d cay (thong s&; s6 lugng cdy non) dbi véi lubng Jack va luéng clia gidng khong
chuyén gen 14 cao hon ludng mang su kién EE-GM3 mét do 1éch chuln. Khéc biét vé
sb hrong cdy non dau mia co6 thé 14 do chét luong 16 hat, vi hat cho cdy mang EE-
GM3 dugc san xuit trong vueon uom trai mua, trong khi hat cta gidng khong chuyén
gen dugc san xuét trong mia sén xuét binh thuong lan cin véi Hoa Ky. Tuy nhién, sd
ngay dé dat duoc mirc d6 nay mam 50% va xép hang v& strc sdng clia cdy 1 nhu nhau,
chimg t6 ring cic mé hat nay 1a twong duong vé céc thong sd ning xuit. O céac cay
non cubi mua, Jack va giéng khong chuyén gen van khac cac cdy EE-GM3 mot do
1éch chudn. San lugng theo ludng cia cic cdy mang su kién EE-GM3 ciing thip hon
ctia Jack mot d6 1éch chudn, c6 18 1a do mét do cdy & cc lubng mang sy kién EE-GM3
thip hon. San lugng cua gidng khong chuyén gen 13 cao hon Jack nhu dy doan do wu

thé vé san luong tiém ning thy & cac giéng gin day.

Trong mdt thir nghiém, tién hanh xép hang vé strc khoe clia cdy & ba giai doan
phét trién: V4-5, R1 va thanh thuc hoan toan. Panh gia du tién duogc tién hanh ngay
sau khi diing thudc diét c6 dy kién. Vao thoi diém dénh gid stc khoe cia cdy 1an cudi
cling, cac cdy mang EE-GM3 dd dugc phun ca hai thudc diét c6 c6 cing két qua nhu
céc cay Jack khong dugc phun, hodc cic cdy mang EE-GM3 khong dugc phun. Khi
xép hang bdi cic ngudi co hiéu biét trung binh trong ndng nghiép, céc cdy da duoc
phun thudc diét co duge xép hang strc khoe tir 3 dén 4 (thuwong tdn nhe) & cac giai
doan phét trién V4-5 va R1 cta cdy. Cac cdy khong dugc phun (cac cdy Jack khong
bién nap hoic cdc cdy dau tucmg mang EE-GM3) dugc xép hang tir 4,6 dén 4,8 (hang
5 bidu thi khong hé thuong tdn). Khi xép hang stic khoe cly 1An cudi cung, tit ci cac

lubng déu xép hang 5 (khong hé thuong ton).

Mot mua thi nghiém' 13 mua c6 mua bit thuong, va mirc do thiét hai mia mang &
cac cdy mang EE-GM3 sau khi dugc dung thuc diét cé dy kién 14 13 rang hon so véi
mitrc dd quan sat duge & cdc mua khéac. Céc dénh gié trén canh ddng con bao gbm viéc
theo d&i cac dic tinh v& strc sdng (sinh san, khang bénh, strc sinh san, mic do phat tan
hat, tinh trang ngt ctia hat, muc do bén bi cta hat). Céc cdy mang EE-GM3 va céc cdy
Jack khong khac nhau v& céc dic tinh sinh san; sb ngdy d8 nay mim, sb ngdy ra hoa
dén 50% va s ngdy qua chin dén 90%. Khong thy khéc biét vé phan tmg dbi voi su
tan ph4 tw nhién cta bénh & cdy va con trung gy hai. Mac du EE-GM3 tao ra san

lwong cudi cling thip hon Jack, khong quan sét thiy su khac biét vé stc sinh san
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(trong lvgng 100 hat). Viée dénh gia cdc thong s6 v& mirc d6 phat tan hat (v& qua dd
va sg dd gay cdy) cho thiy rang EE-GM3 va Jack c6 clng s6 diém vé muc 49 vo qua
dd, nhung cic cdy EE-GM3 duong nhu it ¢6 xu hudng bi d6 gay. Panh gia hat thu
dugc tir 10 noi khong cho thiy mdi quan ngai ndo trong thir nghiém nay mam hoic thir

nghiém tinh trang ngh cua hat.

Trong cac thr nghiém trong mua mua bét thudng, san lwong cudi cing clia cic
cay EE-GM3, bit ké viéc xir 1y phong trr ¢6 dai thé nao, 13 thip hon san lugng cua
Jack mét do léch chuén (c6 1& 13 do mat d cdy & céc luéng mang su kién EE-GM3
thap hon). Trong mua 4m w6t khac thuong, thwong ton cdy trdng (gdy bac tir 10 dén
30% dién tich trong) duoc théng béo dbi v6i cac lubng EE-GM3 dén sau tudn sau khi
phun vao 14 céc thube diét c¢o glyphosat va isoxaflutol. Tuy nhién, cho dén khi thanh
thuc, tit ¢4 cac ludng déu dugc xép hang strc khoe cy 1a "khong thuong t6n". Mong
doi ring cac thiy ng"hiem 13p lai trén cénh ddng tai nhidu dia diém véi EE-GM3 dugc
dwa vio nén téng di truyén ctia gidng dau twong wu ti, so véi céc dong chi em gin nhu
ddng hop tir khong marig gen chuyén, khong cho thdy su khéc biét nao vé san lugng
gifta céc cAy mang sy kién EE-GM3 va dong gin nhw ddng hop tir (khi khong dwgce xir
Iy bang thudc diét cd).

Hdn nita, trong tht nghiém ldp lai trén cénh ddng, d3 quan sat thdy kha ning
chbng chiu dang ké cua cdy trong (gdy bac dudi 10%) & céc cdy dau tuong mang EE-
GM35 khi duoc xi 1y trude khi ndy mdm hogc sau khi ndy mam béng IFT (70g hoat
chét/hecta vé6i 0,5% NIS, do Ag’ri‘dex cung cip), kha ning chéng chiu déng ké coa cay
trdng (gay bac dudi 10%) con dugce quan sat thdy & cac cdy dau twong mang EE-GM3.
khi duoc xtr ly sau khi nay mam bing pyrasulfotole (35g hoat chéit/hecta vé6i 0,5%
NIS, do Agridex cung cip), 1a mot chét diét c6 khéc ciing trc ché HPPD.

i_.2,2§ Nhén dang céc vung bén suon va ADN ngoai lai cia sy kién wu ti EE-GM3

Trinh ty cta cc ving bén suon ADN ngoai lai chira gen chiu dugc thude diét ¢d

trong su kién vu ti EE-GM3 duoc x4c dinh nhu sau:
1.2.2.1. Ving bén sudn phai (dau 5°)

Poan duoc nhin dang chira ving bén sudn diu 5’ duge xac dinh trinh ty va trinh

tu nucleotit cua no dugc thé hién trong SEQ ID NO. 2. Trinh tu tir nucleotit 1 dén
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nucleotit 1451 tuong tng véi ADN thyc vat, trong khi trinh tu tir nucleotit 1452 dén
nucleotit 1843 tuong (tng véi ADN ngoai lai.

1.2.2.2. Ving bén sudn trai (diu 3°)

- Doan dugc nhan dang chira ving bén suon d5u13’ duoc xéac dinh trinh ty va trinh
tu nucleotit cua nd duqc thé hién trong SEQ ID NO. 3. Trinh tu tr nucleotit 1 dén
nucleotit 240 tu(mg l'xng v6i ADN ngoai lai, trong khi trinh tl,I. tir nucleotit 241 dén
nucleotit 1408 twong tng véi ADN thyc vat.

1.2.2.3. ADN ﬂgoai lai mang cic gen EE-GM3 truyén tinh trang chiu dugc thudc diét

co

Bing cach ap dung cac k¥ thudt phan tir khéc nhau, da xac dinh dugc ring ADN
ngoai lai ctia sy kién vu ti EE-GM3 chira cac gen chiu dugc thudc diét cd chira hai
trinh tw histonAt khong ddy du & ddu 3’ theo dinh huéng ddu ndi dau, tiép theo 1a 2
ban sao gin nhu dy du cia doan Sall cta pSF10 nim theo huéng dau nbi dudi (xem
Hinh 1).

Do d6, ADN ngoai lai mang cac gen EE-GM3 truyén tinh trang chiu duoc thube
diét cé chira theo thi ty cic trinh tu sau:

- tir nucleotit 1 dén nucleotit 199: trinh tu nucleotit twong tng v&i phén b sung

ctia trinh tu nucleotit néu trong SEQ ID NO. 1 tir nucleotit 6760 dén nucleotit 6958;

- tir nucleotit 200 dén nucleotit 624: trinh ty nucleotit twong Gng véi trinh tu

nucleotit néu trong SEQ ID NO. 1 tir nucleotit 6874 dén nucleotit 7298;

- tr nucleotit 625 dén nucleotit 7909: trinh ty nucleotit twong tng voéi trinh ty

nucleotit néu trong SEQ ID NO. 1 tir nucleotit 7 dén nucleotit 7291;

- tlr nucleotit 7910 dén nucleotit 15163: trinh tu nucleotit twong tng véi trinh ty
nucleotit néu trong SEQ ID NO. 1 tir nucleotit 12 dén nucleotit 7265; va

- tlr nucleotit 15164 dén nucleotit 15187: trinh tw nucleotit trong Ung voi trinh ty
nucleotit néu trong SEQ ID NO. 3 tir nucleotit 217 dén nucleotit 240 (trinh ty nay
khong twong tmg v6i ADN plasmit pSF10 hogc ADN thue vat wt va do d6 duoc goi la
ADN lép day).
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ADN ngoai lai nay dugc nim ngay trude va lién ké véi ADN ngoai lai béi trinh
tw bén sudn ddu 5 cia SEQ ID NO. 2 tir nucleotit 1 dén 1451 va nim tiép ngay sau va
lién k& v6i ADN ngoai lai boi trinh tw bén suon déu 3’ ctia SEQ ID NO. 3 tir nucleotit
241 dn nucleotit 1408.

Viéc xac dinh trinh tu ADN ddy do da xac nhan dbi véi ca trinh tw ADN ngoai
lai va céc trinh tw ADN bén sudn & EE-GM3 tao ra trinh tu dd dugc thong bio ¢ SEQ
ID NO. 11. Trong trinh ty ndy, ADN cai xen la tir nucleotit 1452 dén nucleotit 16638,
va 2 ban sao gin nhu dy di cia pSF10 nim theo hudng du ndi dudi 13 tir nucleotit
2257 dén nucleotit 16601. Trinh ty ADN bén sudn & dau 5° trong SEQ ID NO. 11 1a
~ trinh ty tir nucleotit 1 dén nucleotit 1451 trong SEQ ID NO. 11, va trinh ty ADN bén
sudn & diu 3’ trong SEQ ID NO. 11 1 trinh ty tir nucleotit 16639 dén nucleotit 17806
trong SEQ ID NO. 11.

2. Phat trién quy trinh nhan dang nhd phéan Gmg chudi polymeraza d6i voi EE-GM3
2.1. Céc doan mdi

Céac doan mdi dic hiéu duogc phét trién dé nhan dang trinh tu trong sy kién wu ta
nay.

Doan mdi dugc phat trién d8 nhén dang trinh ty ndm trong ving bén sudn dau 3°
ctia EE-GM3. Sau d6, doan mdi thir hai dwgc chon trong trinh ty ctia ADN ngoai lai
sao cho c4c doan mdi trai dai trén trinh ty c6 khoang 263 nucleotit. Cac doan mdi sau

day dugc phat hién ra 1a cho két qua rd rang va l3p lai dugce trong phéan ing PCR d6i
v&i ADN cua EE-GM3:

SOY028: 5-ATC.gCT.TTA.ACg.TCC.CTC.Ag -3 (SEQ ID NO. 4)
(dich: ADN cai xen)

SOY029: 5-CAA.ggC.CTC.gAg. ATT.ATC -3' (SEQ ID NO. 5)
(dich: ADN ciia cdy)

Tét hon, néu hdn hgp PCR g(‘A)m cac doan mdi hudng dich trinh ty ndi sinh. Céc
doan mdi nay lam déi ching ndi & mAu chwa biét va & d6i chiung ADN duong tinh.
Két qua duong tinh v6i cdp doan mdi nodi sinh (c6 mit doan da duge khuéch dai nho

PCR c6 413 ciip bazo) chi ra rdng c¢6 nhiéu ADN véi chét lugng thich hop trong ché
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phﬁm ADN hé¢ gen dé tao ra san phém PCR. Céc doan mdi ndi sinh duoc chon dé nhan

dang gen actin ndi sinh cua du tuong:

SOY01 5'-gTC.AgC.CAC.ACA.gTg.CCT.AT -3' (SEQ ID NO. 9)

SOY02 S'-gTT.ACC.gTA.CAg.gTC.TTT.CC -3' (SEQ ID NO. 10)
2.2. Céc doan di duge khuéch dai

Céc doan d3 duge khuéch dai duge mong doi trong phan tmg PCR la:

Pbi v6i cip doan mdi SOY01-SOY02: 413 ciip bazo (ddi ching ndi sinh)

~ Dbi véi cip doan mdi SOY028-SOY029: 263 cip bazo (sy kién uu td EE-GM3)

2.3. ADN khudn

ADN khudn dugc chuidn bj tir miu 14 theo Edwards et al. (Nucleic Acid
Research, 19, p1349, 1991). Khi st dung ADN didu ché dugc theo cac phuong phap
khac, nén tién hanh thit nghiém bing cach st dung lugng khudn khac nhau. Thong
thuong, 50ng ADN khuon hé gen cho céc két qua tbt nhét.

2.4, C4c dbi chimg duong tinh va am tinh dugc chi dinh

‘P& tranh 18i duwong tinh hodc 4m tinh gia, dd xac dinh dugc rang cac d6i chung
duong tinh va 4m tinh sau can dugc dua vao qud trinh thye hién PCR:

- Déi chimg hdn hop chinh (d8i chimg ADN am tinh). Pay 1a PCR trong d6
ADN khoéng dugc bd sung vao hdn hop phan Ung. Két qua mong doi quan sat dugc
khong phai 1a cac san phim PCR cho thy ring hdn hop PCR khong bi 1n véi ADN
dich.

- Pbi chimg ADN duong tinh (mdu ADN hé gen da biét 1a chira céc trinh ty
chuyén gen). Viéc khuéch dai thanh cong d6i ching duong tinh nay chi ra ring PCR
da dugc thyuce hién trong cac diéu kién cho phép khuéch dai céc trinh tu dich.

- Péi chimg ADN kidu hoang. Déy 12 PCR trong d6 ADN khuén dugc cung cép
12 ADN hé gen diéu ché dugc tir cay khong chuyén gen. Két qua mong doi quan sat
dugce khong phai 1a khuéch dai san phAm PCR gen chuyén ma 1a khuéch dai san phdm
PCR ndi sinh chi ra ring khong c6 sy khuéch dai nén gen chuyén & mitrc do phat hién

duogc trong mau ADN hé gen.

2.5. Cac diéu kién PCR
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Cac két qua tdi wu thu duge trong céc didu kién sau (viéc boc 10 cic didu kién
khéc nhau dé dat dugc két qua t6i vu chi nhdm cung cép vi dy vé cac didu kién nhu
vay. RO rang rang ngudi c6 hiéu biét trung binh trong linh vyc ky thuét nay c6 thé thay
d6i cac didu kién, cac chit phan tng va thong s6 nhu bang céach st dung céc

polymeraza Taq khac chéng han, va dat dugc két qua mong doi):
- hdn hop PCR trong 25ul hdn hgp phan tng chua:
20ng ADN khuoén

2,5ul 10x dung dich dém khuéch dai (do nha san xudt cung cdp cing voi
polymeraza Taq)

0,5u1 ANTP 10 mM
0,4ul SOYO01 (10pmol/pl)
0.4u1 SOY02 (10pmol/u)
0,7ul SOY028 (10pmol/pl)
0,7ul SOY029 (10pmol/pl)
0,1ul polymeraza ADN TAq (5 don vi/pl)
nuée dén 25ul |
- profin chu trinh nhiét do cAn duoc thye hién dé dat két qua tdi wu 13 nhu sau:
4 phut & 95°C
Tiép theo: 1 phut & 95°C
1 phﬁt & 57°C
2 phut & 72°C
Trong 5 chu ky
Tiép theo: 30 gidy 6 92°C
30 gidy ¢ 57°C
1 phuat ¢ 72°C
Trong 25 chu ky

Tiép theo: 10 phit & 72°C
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2.6. Phéan tich gel agaroza

Dé quan sat duoc bang mét thuong mot cach t6i vu cac két qua ciia PCR di xéc
dinb dwoc ring can phu tir 10 dén 20pl miu PCR 1én gel agaroza 1,5% (dung dich dém
Tris-borat) véi chét danh déu phan ti lugng thich hop (vi dy, thang 100 cip bazo

Pharmacia).
2.7. Xé4c minh két qua

Da xé4c dinh dwoc rang dit lidu cua céc mau ADN thuc vét chuyén gen cia mot
13n thyue hién va mdt hdn hop PCR khong dwgc chip nhan trir khi 1) ddi ching ADN
dwong tinh thé hién cic san phim PCR mong doi (cac doan chuyén gen va cac doan
ndi sinh)), 2) déi chémg ADN 4m tinh 13 4m tinh d6i véi buéc khuéch dai PCR (khong
doan nao) va 3) déi chimg ADN kiéu hoang thé hién két qua mong doi (khuéch dai

doan ndi sinh).

Khi thue hién quy trinh x4c dinh EE-GM3 bang PCR nhw néu trén, cac duong
th8 hién lugng nhin thdy dugc cua céc san phim PCR chuyén gen va noi sinh véi kich
thudc mong doi, chi ra rang ciy twong Ung ma tr 46 ADN khudn hé gen di dugc
chudn bi, d3 k& thira sy kién wu to EE-GM3. Céc dudng khong thé hién luong nhin
thiy dwoc clia cic san phim PCR chuyén gen va thé hién lwong nhin thdy dugc cia
san phdm PCR ndi sinh, chi ra ring cdy tuong ing ma tir 6 ADN khudn hé gen da
dugc chudn bi, khong mang sy kién wu ti. Cac duong khong thé hién luwong nhin théy
Cfuqc clia ca san phdm PCR h(f)i sinh va san phdm PCR chuyén gen, chi ra ring chét
luvong va/hodc s6 luong ADN hé gen khong cho phép tao ra sin phdm PCR. Céy nay
s& khong dugc tinh dén. vV iéc didu ché ADN hé gen can dugc lefip lai va can thyc hién
PCR méi v6i céc dbi chimg thich hop.
2.8. Ap dung quy trinh PCR phén biét dé x4c dinh EE-GM3
Trude khi thir sang loc cée dbi twong chua biét, thyc hién thir nghiém véi tit ca
cac dbi ching thich hdp. Quy trinh d4 phét trién c6 thé cAn dén bude t6i vu hc’)a dbi
V6i céc thanh phin ma c6 thé khac nhau trong cic phong thi nghiém (ché phdm ADN
khuon, lpolymeraza ADN TAgq, chét lurgng cua cac doan mdi, dNTP, chu trinh nhiét

do, v.v.).

-55-



27767

Budc khuéch dai trinh ty ndi sinh giit vai trd then chdt trong quy trinh ny. Phai
dat duoc cac didu kién PCR va céc didu kién chu trinh nhiét do khuéch dai lugng ding
mol cia ca trinh tu ndi sinh va trinh tu chuyén gen trong khudon ADN hé gen chuyén
gen da biét. Mot khi doan ndi sinh dich khong dugc khuéch dai hodc khi céc trinh ty
dich khong dugc khuéch dai v6i cung cudng dd nhudm ethidi bromua, nhu duge danh

gi4 theo phuong phép dién di gel agaroza, thi can phéi t61 wu hoa céc diéu kién PCR.

VAt lidu 14 ctia nhiu ciy ddu twong, mot vai trong s6 d6 mang EE-GM3 dugc
thtr nghiém theo quy trinh néu trén. Cac mAu cta sy kién vu ti EE-GM3 va méu du
tuong kiéu. hoang 1an luot dugce 14y 1am ddi chimg dwong tinh va d6i chimg am tinh.

Hinh 2 minh hoa két qua thu dugc theo quy trinh nhén dang sy kién wu td theo
PCR dbi v6i EE-GM3 & nhidu mdu cdy ddu twong. C4c mdu trén cdc dudng 2 va 3
dugce théy 121 mang su kién wu t@ EE-GM3 vi dai ¢6 263 cdp bazo dugc phét hién,
trong kh1 cac mau trén cac duong 4 dén 8 khong mang EE-GM3. Céc duong 6 va 7
chira cc mAu clia céc su kién bién nap dau twong khéc thu dugc bang cach sir dung
cung cac gen kham chiu dugc thudc diét co; duong 8 chira ADN tir céc cdy dau twong
kleu hoang va duong 9 th& hién mau dbi chang 4m tinh (nuéc), cac dudong 1 va 10 the

hién chét danh ddu phan ti luong (thang 100 cip bazo).
2.9. Thir nghiém dPCR dé phat hién EE-GM3 trong hat da dugc phan nhém

* Thit nghiém PCR phén biét (dPCR) duoc thiét 14p d€ phat hign sy ¢6 mat & mirc
thdp ctia EE-GM3 trong hat dd dugc phan nhém. Muc tbi thidu 0,4% (khdi lugng) hat
chuyén gen trong nhom hat khong chuyén gen da dugc phét hién mot cach thanh cong
trong cac didu kién lip lai. Do d6, gi6i han phat hi¢n dugc xdc dinh 13 0,4% (khéi

luong).
C4c doan mdi sau duge ding trong phéan tmg PCR dich nay:
DPoan mdi xudi gin dich trinh ty ADN T:
SHA130 5' - CTA.TAT.TCT.ggT.TCC.AAT.TTA.TC -3' (SED ID NO. 12)
DPoan mbi ngugc gén dich trinh tu bén suon dau 3°:
SMP178 5'- TgA.ggC.ACg.TAT.TgA.TgA.ee - 3' (SEQ ID NO. 13)

Poan da dugc khuéch dai duge mong doi trong phan tng PCR tir cac doan mdi

nay c6 115 cip bazo.
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Phan tmg PCR dich dugc thyc hién trén khodng 200ng ADN khudn dugc chudn
bi tir hat d3 dwoc nhém va nghién theo kit tinh ché chiét ADN Gentra Puregen d3 duoc
bién ddi (do Qiagen cung cip). Khi sit dung ADN didu ché dugc theo cac phuong
phap khac, thi nén tién hanh thit nghiém bing céch st dung cdc miu véi lugng twong
dbi EE-GM3 da biét.

Tét nhét, néu phan tng PCR hé quy chiéu d3 duoc x4c minh, huéng dich trinh ty
nodi sinh, dugc thye hién theo timg 1an chay PCR riéng ré dé x4c minh tinh phi hop
ctia miu ADN cho phan tich PCR dé tranh céc két qua m tinh sai.

D4i v6i cac mAu thir nghiém chua biét thi tét nhit thir nghiém PCR nén bao gdm
cdc mau dbi ching duong tinh va am tinh thich hop, tic la:

- Pbi chirng Hdn hop chinh (d6i ching ADN am tinh). Pay 1a PCR trong d6
ADN khéng dugc bd sung vao hdn hop phan tmng. Két qua mong doi quan sat duge
(khong c6 san phim PCR) dbi véi ca dich va phan (mg hé quy chiéu bidu thi ring hdn
hop PCR nay khong bi 1dn v6i ADN dich.

- Péi chiing ADN duong tinh (mAu ADN hé gen di biét 1a chira céc trinh ty
chuyén gen). Viéc khuéch dai thanh cong dbi chiing dwong tinh ndy chi ra rang PCR
da duoc thue hién trong cac diéu kién cho phép khuéch dai céc trinh tu dich.

- Dbi chimg ADN kiéu hoang cling c6 thé duoc bd sung vao PCR ndy. Day la
PCR trong d6 ADN khuon dugc cung cép 12 ADN hé gen diéu ché dugc tir cay khong
chuyén gen. Két qua mong doi quan st dugc khong phai 1a khuéch dai san phim PCR
gen chuyén ma 13 khuéch dai san phdm PCR ndi sinh chi ra ring khong c6 su khuéch
dai nén gen chuyén & mic do phat hién dugc trong mau ADN hé gen.

Céc két qua t6i wu thu dugc trong cac diéu kién sau:

T4t nhién, cac polymeraza Taq khéc c6 thé duoc sir dung, va ltic d6 cac diéu kién
¢6 thé khac véi cac didu kién do nha san xuét dé xuét.

- h8n hop PCR trong 25ul dung dich phan tmg chura:

200ng ADN khudn
5ul 5x Dung dich dém phén (ng

0,25ul dNTP 20mM
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0,7ul SHA130 (10pmol/l)
0,4ul SMP178 (10pmol/l)
0,1pl GO-Taq DNA polymeraza (5 don vi/l)
Nuée duge bd sung vao dén 25ul
- profin chu trinh nhi€t do cin dugc thuc hién dé dat két qua t61 vu 14 nhu sau:
4 phuat & 95°C
Tiép theo: 1 phut & 95°C
1 phut ¢ 57°C
2 phut & 72°C
Trong 5 chuky
Tiép theo‘: 30 gidy & 92°C
30 gidy ¢ 57°C
1 phat & 72°C
Trong 30 chu ky
Tiép theo: 10 phut & 72°C

Pé quan sat dugc bing mét thudng mot cach t81 wu cac két qua cia PCR da xac
dinh dugc ring cin phu 25ul san phim PCR 1én gel agaroza 1,5% (dung dich dém
Tris-borat) v&i chét danh d4u phan tir lugng thich hop (vi du, thang 50 ciip bazo).

Khi thuc hién phuong phép PCR nhu néu trén, cic dudng thé hién lwong nhin
thdy dugc clia céc san phim PCR dich va céc san phdm PCR hé quy chiéu véi kich
thudc mong doi, chi ra ring mAu thir nghiém ma tir 46 ADN khuon h¢ gen da duoc
didu ché mang su kién wu tG EE-GM3 v6i lugng cao hon giéi han phat hién cla phéan
g dich.

Céc dudng khong thé hién lugng nhin thdy duogc cia cic san phidm PCR dich
nhung thé hién lugng nhin thdy dugc clia san pham PCR h¢ quy chiéu, chi ra rang miu
thtr nghiém ma tir 46 ADN khuon hé gen dé dugc didu ché mang sy kién vu ta EE-

GM3 véi luong thap hon gidi han phat hién ctia phan tng dich.
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Céc dudng khong thé hién lvong nhin thiy duge clia ca san phim PCR ndi sinh
va san phim PCR chuyén gen, chi ra rang chit lugng va/hodc sd luong ADN hé gen
khong cho phép tao ra san phim PCR. Cay nay sé& khong dwgc tinh dén. Viéc didu ché
"ADN hé gen cin duoc Igp lai va thuc hién quy trinh PCR méi véi céc d6i ching thich
hop.

3. St dung doan gfm didc hiéu lam m_?lu dod dé phat hién vat liéu mang EE-GM3

Poan gin dic hiéu mang EE-GM3 thu dugc bing cdch khuéch dai theo PCR
bang céach st dung cac doan mdi dic hidu SOY028 (SEQ ID NO. 4) va SOY029 (SEQ
ID NO. 5) tao ra don vi siéu sao chép c6 trinh tu nucleotit SEQ ID NO. 8 hodc theo
quy trinh tbng hop hoéa hoc va duge danh d4u. Poan gén nay dugc st dung lam mau
dd dic hiéu dé phat hién EE-GM3 trong céc mau sinh hoc. Axit nucleic dugc chiét tir
cac miu theo céc quy trinh chudn. Sau d9, axit nucleic ndy dugc cho tiép xtc v6i miu
do diic hidu trong c4c didu kién lai ma da dwoc ti wu hoa d& cho phép tao ra thé lai.
Tiép theo, si_r te_io ra thé lai dugc phat hién dé chi ra sy c6 mit cua axit nucleic EE-
GM3 trong miu. Tly ¥, axit nucleic trong miu nay duqc.khuéch dai bing céch sir
dung céc doan mbi dac hiéu truéc khl tiép xtic v6i mau do dic hidu. Theo cach khac,
axit nucleic nay dugc danh ddu truéc khi tiép xtic v&i mau do dic hiéu chir khong phai
1a doan gén. Tuy ¥, mau do ddc hiéu duoc gin vao chit mang rin (nhu, nhung khong

chi gi6i han &, b0 loc, dai hodc hat), trude khi tiep xtc voi cac mau.

4. Quy trinh x4c dinh tinh trang hop tir ciia EE-GM3 ¢ vat liéu cay dau tuong trén co
s PCR
4.1. Cac doan mdi

Hai doan moi nh4n dang trinh ty nucleotit ctia locus kiéu hoang truée khi cai xen
su kién wu tu dugc thiét kA theo cach sao cho chung dugc hudng dén nhau va c6 vi tr
cai xen ADN ngoai lai chira gen chiu dugc thudc diét co6 nim giita ching. B doan
mdi nay, ciing véi doan mdi thit ba bd sung ciia céc trinh ty ADN ngoai lai va huéng
dén ADN bén sudn, cho phép khuéch dai ddng thoi theo PCR trinh tu dic higu EE-
GM3 ciing nhu trinh tu kiéu hoang.

D3 thdy ring cac doan mdi sau cho két qua rd rang va ldp lai duge trong phén

tmg PCR tinh diém trang théi tiép hop giao tir di v6i ADN ciia EE-GM3:
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SMP187: 5'- ATA.TCA.ACC.CgT.AgC.TCg.AC-3' (SEQ ID NO. 6)

(di;:hz ADN thyec vt kiéu hoang nim trudc trinh ty bén suon ddu 3°)
SOY029 S'-CAA.ggC.CTC.gAg.ATT.ATC -3' (SEQ ID NO.5)
(dich: ADN thyc vat cia trinh ty bén suon dau 3°)
STV019 5' - ggC.ATT.AAA. TTg.gTg.AAA.ATT.gC-3- (SEQ ID NO. 7)
(dich: ADN cai xen)
4.2. Céc doan da dugc khuéch dai
Céc doan d3 dugc khuéch dai dugc mong doi trong phan tng PCR 1a:
Péi voi ciip doan mdi SMP187 - SOY029: 319 cdp bazo (locus kiéu hoang)
‘ Déi véi cip doan mdi STV019 - SOY029: 706 cap bazo (locus EE-GM3)
4.3. ADN khuoén

ADN khuén duoc didu ché tir mau 14 theo Edwards va cdc ddng tac gia (Nucleic
Acid Research, 19, p1349, 1991). Khi sit dyng ADN didu ché dugc theo cac phuong
phép khac, cin tién hanh thir nghiém bing céch st dung lugng khuodn khéc nhau.
Théng thudng, 25ng hodc 50ng ADN khudn hé gen cho cac két qua t6t nhét.

4.4. Céc dbi chtng duong tinh va am tinh chi dinh

Pé tranh 151 duong tinh hodic 4m tinh, cdc dbi ching duong tinh va am tinh sau
nén dugc dua vao qua trinh thye hién PCR:

- Béi ching hdn hop chinh (d6i chimg ADN &m tinh). D4y 1a PCR trong d6
ADN khong dugc bd sung vao hdn hop phén tng. Khi két qua mong doi quan sét dugc
khong phai 1a céc san phim PCR, thi két qua nay chi ra rang hdn hgp PCR khong bi
13n véi ADN dich.

- Pbi chimg ADN duong tinh (mAu ADN hé gen da biét 1a chira trinh tw chuyén
gen). Viéc khuéch dai thanh cong dbi chimg duong tinh nay chi ra ring PCR d3 duge
thuc hién trong céc diéu kién cho phép khuéch dai cac trinh ty dich.

- Pbi chimg ADN kiéu hoang. Day 1a PCR trong d6 ADN khudn dugc cung clp
1a ADN hé gen duogc didu ché tir thuc vat khong chuyén gen. Két qua mong doi quan

sat dugc khong phai la khuéch dai san phdm PCR gen chuyén ma 1a khuéch dai san
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phadm PCR ndi sinh chi ra rang gen chuyén khong dugc khuéch dai nén & mtrc d6 phat
hién dugc trong miu ADN hé gen.
4.5. C4c didu kién PCR

Céc két qua toi wu thu dugce trong cac diéu kién sau. Mgt cach hién nhién, cic
polymeraza Taq khac, nhu GO-Taq, c6 th¢ dugc st dung, va lac d6 cac diéu kién co

thé khéc voi dé xuét dudi ddy cia nha cung cép.
- hdn hop PCR trong 25ul hdn hop phan tng chira:
x ul ADN khudn (25ng)

2,5ul 10x dung dich dém khuéch dai (do nha san xut cung cép cing véi

polymeraza Taq)

0,5ul NTP 10mM

.0,5u1 SMP187 (10pmol/ul)

0,511 STVO019 (10pmol/ul)

~ 1ul SOY029 (10pmol/pl)
0,1pl polymeraza ADN TAq (5 don vi/pl)
nuéc.dén 25ul
- profin chu trinh nhiét 4o can dugc thuc hién dé dat két qua t&i ru 12 nhu sau:

4 phat & 95°C

Tiép theo: 1 phtit & 95°C
1 phat & 57°C
2 phut ¢ 72°C
Trong 5 chu ky

Tiép theo: 30 gidy & 92°C
30 gidy & 57°C
1 phat & 72°C

Trong 25 chu ky
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Tiép theo: 10 phit & 72°C
4.6. Phan tich gel agaroza

Pé quan sat dugc bing mét thudng mot cach t6i wu cac két qua ctia PCR da xic
dinh dugc ring cin ding tir 10 dén 20ul miu PCR dé phu 1én gel agaroza 1,5% (dung
dich dém Tris-borat) v&i chét danh diu phan ti lugng thich hop (vi dy, thang 100 ciip

bazo Pharmacia).
4.7. X4c minh két qua

Dit liéu cuia cac miu ADN thue vat chuyén gen trong mdt lan thyc hig¢n va mot

hdn hop chinh dé thyc hién PCR khong duge chdp nhan trir khi:

- dbi chung duong tinh thé hién cac san phdm PCR mong doi (khuéch dai dich

chuyén gen)

- d5i ching ADN duong tinh kiéu hoang thé hién két qua mong doi (khuéch dai
dich kiéu hoang).

- dbi chimg 4m tinh 12 4m tinh d6i v6i bude khuéch dai PCR (khong doan nao).

Céc dudng thé hién lrong nhin thdy duoc cla san phdm PCR chuyén gen c6 kich
thuéc mong doi va khong thé hién Iwgng nhin thdy dugc ctia san phdm PCR kiéu
hoang, chi ra rang cdy twong ing ma tir 46 khuén ADN hé gen dugc didu ché, 1a ddng

hop tir d6i v&i catxet gen chuyén gen.

Céc dudng thé hién lugng nhin thdy dugc clia cdc san phidm PCR chuyén gen va
kiéu hoang véi kich thuéc mong doi, chi ra ring cdy twong ing ma tir d6 ADN khudn
hé gen dd dugc chudn bi, 12 ban hop tir dbi véi catxet gen chuyén gen. Cac duong
khong thé hién lugng nhin thdy duoc cla san phédm PCR chuyén gen va thé hién luong
nhin thdy dugc ciia san phdm PCR kidu hoang, chi ra ring ciy twong (mg ma tr d6
ADN khudn hé gen da dugce chudn bi, khong ké thira trinh ty chuyén gen dang duoc
nghién ctru va do d6 la dbng hop ttr dbi véi locus kiéu hoang.

Céac duong khong thé hién lugng nhin thiy dugc clia cic san phdm PCR chuyén
gen va kiéu hoang, chi ra rang chét lwong va/hogc s6 lwrong ADN hé gen khong cho
phép tao ra san phém PCR. Cay nay s€ khong duoc tinh dén. Viéc didu ché ADN hé

gen can duoc 13p lai va can thuc hién PCR méi véi cac d6i ching thich hop.
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4.8. Ap dung quy trinh dénh gi4 trang thai tiép hop giao tir @& xac dinh trang thai tiép
hop giao tr & cac cdy mang EE-GM3

Hinh 3 minh hoa két qua thu dugc theo PCR dénh gia trang thai tiép hop giao tlr
d6i voi EE-GM3 & nhidu m3u cdy ddu tuong. Cac mAu trén cac dudng 2 va 5 dugc
thdy 14 chi chita doan PCR (706 cip bazo) dic trung cho sy kién vu ti EE-GM3, trong
khi cdc mau trén cac dudng 4, 6 va 7 chi chira doan déc trung cho sy ¢6 mit cua locus
kiéu hoang. Céc dudng 3, 8 va 9 chira ca hai doan. Do d9, cac duong 2 va 5 mang EE-
GM3 & dang ddng hop tir, cac dudng 3, 8 va 9 mang EE-GM3 & dang bén hop tir va
céc dudng 4, 6 va 7 chira locus kidu hoang & dang dong hop tir (don 1& doi voi EE-
GM3). Pudng 10 thé hién mAu dbi chimg am tinh (nwéc), va céc dudng 1 va 11 thé

hién chit d4nh diu phén tir lugng (thang 100 cip bazo).
5. Nhap EE-GM3 vao cdc cay trdng dugc wu tién

Su kién wu ta EE-GM3 dugce dua vao bang cach lai nguoc lap lai vao cac cdy dau
twong thuong mai nhw, nhung khéng chi giéi han &, céy ddu twong 7631014
(US2009252860); cdy dau tuong 7431014 (US2009252859); cay dau twong 7925084
(US2009252858); cdy dau twong 7311153 (US2009252857); cdy dau tuong S070159
(US2009252856); cdy dau twong 7535357 (USZOO9246353); cay dau tuong S070160
(US2009246352); cay dau tuwong 26074414 (US2009249508); ééy dau tuong 7509171
(US2009249507); cdy dau twong S070158 (US2009246351); cdy dau twong 7511319
(US2009249506); cdy déu twong 7113111 (US2009238945)§ cdy dau tuong S06-
~ 02RM018047 (US7592518); cay dau twong 7013345 (US2009232957); cdy dau twong
7041461 (US2009235376); ciy dau twong 7549450 (US2009232956); cdy dau twong
7317090 (US2009232955); cdy ddu twong 2N2V58015 (US2009226597); cdy dau
tirong 7243182 (US2009226596); cdy dau twong 7143182 (US2009226595); cdy dau
tuong 7043182 (US2009220673); cdy déu twong S070157 (US2009222950); cay dau
tuong 306924721 (US2009220672); cdy ddu twong 7614385 (US2009220671); cay
dau twong 7925118 (US2009214750); cdy ddu twong 7821295 (US2009214749); cay
dau twong 7811336 (US2009214748); cay dau tuong S070150 (US2009214747); cay
dau twong 6214260 (US2009214746); cdy dau twong S070152 (US2009214745); cay
dau twong 7429331 (US2009214751); cly dau tuong 26034631 (US2009208634); cay
dau twong S07-03JR 108674 (US7560621); cdy dau tuong S07-03KL016279
(US7560620); cdy dau twong S06-CL959411 (US7554017); cay déu tuong
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SG3870NRR (US2009158453); cdy dau twong HFPR-G (CA2645702); cdy dédu tuong
S06-02JR423016 (US7521606); cdy dau tuong S06-01JR119814 (US7518039); cay
dau twong S06-01JR119448 (US7518038); cdy déu twong 6540220 (US2009055960);
cdy dau twong S060292 (US2009055959); cdy déu tuong S050228 (US2009055958);
cy dau twong S06-02JR423003 (US7491873); cdy déu tuwong S06-02JR423005
(US7491872); cly dau tuong S06-02JR409114 (US7485782); cdy dau twong S0O6-
SJ144056 (US7473823); cay dau twong (US7470835); cdy déu twong 6910450
(US2008282369); cdy dau twong 6223012 (US7446246); cdy déu twong 6549250
(US7446245); cay dau twong 17731225 (US2008271204); céy déu twong 6928285
(US2008271203); cdy déu tuong 6736054 (US2008271169); céy déu tuong S060299
(US2008271199); ciy dau tuong S060294 (US2008271202); cdy dau tuong 6943322
(US2008271201); cdy dau twong 5343260 (US2008263719); cdy déu tuong 6439359
(US2008263704); cdy dau tuong 6238359 (US2008263703); céy dau twong 6547272
(US2008263702); cay dau twong 6929431 (US2008263701); céy diu tuong 6703392
(US2008263700); cay dau twong 6044483 (US2008263699); cdy dau tuwong S050224
(US2008263698); cdy dau twong 6719022 (US2008263697); cdy dau tuong 5826056
(US2008263696); cay dau twong 6265047 (US2008263724); cay diu teong 6928331
(US2008263695); cdy dau twrong 6719331 (US2008263694); cay dau tuong 6636454
(US2008263693); cdy dau twong 6226454 (US2008263718); cdy dau tuong Q0073801
(US2008256657); cay dau turong 6326393 (US2008256652); cay dau tuvong 6408448
(US2008256651); cay déu twong 6449315 (US2008250524); cay dau tuwong S060296
(US2008250523); cdy déu tuong 6012078 (US2008250522); cay dau tuong 6342078
(US2008250521); cdy déu tuong 6419156 (US2008250520); cay dau tuong 5723264
(US2008250519); cay dau tuwong S050225 (US2008250518); cay dau tuwong S060298
(US2008244783); cay dau twong 6935331 (US2008244782); cay dau tuong 6819456
(US2008244787); cay dau tuong S060297 (US2008244781); cay d4u teong 6135319
(US2008244786); cdy dau twong 6819331 (US2008244780); cdy dau twong 6137445
(US2008244779); cay dau twrong 6917445 (US2008244778); cay dau tuong 6111333
(US2008244777); cay dau twong S050229 (US2008244776); cay dau tuong 6114011
(US2008244775); cay dau tuong 6900358 (US2008244784); cay dau tuong 6345184
(US2008244774); cdy dau twong 6836085 (US2008244773); cdy déu tuong 6635047
(US2008244772); cay dau twong 6139105 (US2008244771); cdy dau tuvong 6434385
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(US2008244770); céy ddu twong S060295 (US2008244769); céy dautuong;6035184
(US2008244768); cdy dau twong S060293 (US2008209590); cdy dau twong 6733322
(US2008209594); cay dau twong 6421326 (US2008209593); cdy déu tuwong S060077
(US2008209589); cdy dau twong 6600375 (US2008209592); cdy déu twong SO06-
CL821457 (US7420104); cdy dau twong S07-02KG294306 (US7414178); cdy déu
ﬁrong S06-BA046119 (US7414175); cay dau tuong S07-02KG294307 (US7411114);
ciy dau trong SG3865N (US2008189802); cdy dau tuong 6701475 (US7408097); céy
‘dau twong 1335025 (US2008178316); cdy ddu twong 1686017 (US2008178315); cdy
dau trong 2388028 (US2008178314); cdy ddu twong 2387029 (US2008178313); céy
dau twong S06-WW152330 (US7388129); cdy ddu twong 6424090 (US7385118); cay
dau trong 6723322 (US7385115); cdy déu twong SG4377NRR (US7385114); cdy dau
trong S06-02JR111334 (US7381864); cdy ddu twong 6141287 (US7378577); cly déu
twong MT110501 (US7378576); cay déu twong (US7378575); cdy dau twong S06-
WW169267 (US7375261); cay dau twong 6223392 (US7371939); cdy dau twong S06-
CL968413 (US7371937); cay déu tuong S06-CL951107 (US7368636); cdy déu tuong
S06-MT9152077 (US7361810); ciy dau twong 4211676 (US2008092253); cdy dau
trong S06-M059029 (US7355101); céy déu tuwong 6548193 (US7345228); cdy dau
trong 6440261 (US7345227); cly dau twong S060291 (US7342151); cay dau twong
S06-MT9206166 (US7339094); cdy dau twong S06-WWO013107 (US7339093); céy
d4au twong S06-M03256 (US7335820); cdy déu tuong 6134466 (US7332656); cdy dau
trong S06-01JR123373 (US7329800); cdy dau twong S06-MT9211059 (US7326831);
cdy dau twong 26170838 (US2008016590); cdy déu tuong 306612412
(US2008016588); cdy dau tuong 26660135 (US2008016587); cdy didu twong
306734323 (US2008016586); cdy dau twong S06-01JR122235 (US7317144); ciy dau
twong 5900450 (US7314986); cdy dau twong S06-MT116260 (US7314984); céy dau
trong S06-SJ143606 (US7312381); cdy ddu twong S06-98181-G01-35167
(US7309819); cdy dau twong 26082635 (US7304219); cdy dau tuong BA922834
(US7304217); cdy dau twong 01JR123480 (US7304216); cay déu twong M061422
(US7304215); cay dau tuong 17082821 (US2007277262); cdy ddu tiwong 17621620
(US2007277261); cdy dau twong 00977706 (US2007277260); cay dau twong S060182
(US2007277259); cdy ddu twong 26312034 (US7301078); cdy déu tuwong 26143837
(US7301077); cdy dau tuong 435.TCS (US2007271626); cdy déu tuong 495.RC
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(US2007271625); cdy dau twong 5306230 (US7297845); cdy déu twong S06-
WW167686 (US7291772); cdy dau twong 6141145 (US2007245426); ciy déu tuong
S050232 (US2007226829); cay dau twong 5333301 (US2007226828); cdy dau tuong
S050215 (US2007226827); cdy dau twong 3235020 (US2007226826); cdy déu tuong
5720482 (US2007226825); ciy dau twong S050216 (US2007226824); cdy diu tuong
5512112 (US2007226823); cdy déu twong 3233021 (US2007226822); cly dau tuong
1336024 (US2007226821); cdy dau twong 5348287 (US2007226820); cdy déu tuong
5204220 (US2007226819); cdy déu twong 6188027 (US2007226818); cly dau tuong
4183026 (US2007226817); cay dau twong S06-WW157958 (US7271325); céy déu
trong 5733056 (US2007209091); cay dau twong 90501911 (US2007209090); cay déu
trong S050221 (US2007204361); cdy dau twong 5802205 (US2007204360); céy dau
trong 1000642 (US2007204359); cly dau twong 5420128 (US2007204358); cly dau
trong S050222 (US2007199094); cdy dau twong S050217 (US2007199093); cdy déu
twong S050223 (US2007199092); cdy dau twong S050218 (US2007199091); céy déu
tuong 5419227 (US2007199089); cdy dau twong 5319227 (US2007199088); céy déu
tuong 5723045 (US2007199087); cdy dau twong 5051007 (US2007199086); céy déu
trong 5826175 (US2007192893); cdy ddu twong S050231 (US2007192892); céy dau
tuong 5826376 (US2007192891); cdy dau twong 5628386 (US2007192890); céy dau
trong 5138236 (US2007186307); cdy dau twong 5608398 (US2007186306); céy dau
tuong S050230 (US2007186305); cdy dau twong 5624126 (US2007180561); cay dau
trong 5019225 (US2007180560); cdy d4u twong 5549483 (US2007180559); céy dau
tuong 4189010 (US2007180551); cdy dau twong 1486018 (US2007180550); céy dau
twong S050235 (US2007180549); cdy dau twong 5023230 (US2007180548); cdy dau
twong S050238 (US2007174930); cdy dau twong 5830261 (US2007174928); cdy dau
trong 050226 (US7247772); cly dau twong 5806063 (US7247771); cay dau tuong
S050233 (US7244881); cay dau twong 5726085 (US7241939); cdy dau twong
MT000792 (US7238867); cdy déu tuong 5521161 (US7235718); cay dau tuong
WW109447 (US7235717); cay dau tuong BA947474 (US7220898); céy ddu tuwong
5939002 (US7217870); cdy dau twong 5726175 (US7217869); cly déu twong 5432082
(US7217868); cdy dau twong SGO850RR (US7211715); cdy déu twong SG1750NRR
(US7208658); cay ddu twong MT017827 (US7208657); cdy déu tudng 4N2V74028
(US7205458); cdy dau tuwong CL431203 (US7202400); cdy ddu twong 4N0S63222
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- (US7199288); cdy ddu twong 5520279 (US7196253); cdy déu tuong 5834401
(US7196252); cdy ddu tuwong 5621161 (US7196251); céy dau tuong CL722114
(US7196250); cdy ddu tuong 5741081 (US7193140); céy dau tuwong CL727422
(US7186895); cay diu twong 4N2V55022 (US7183468); cdy déu twong 5083011
(US7173169); cdy dau twong 5626085 (US7169976); cdy déu twong S050051
(US7169974); ciy dau twong 4506816 (US2006294626); cdy déu twong WW152201
GJS7132594x cdy dau tuong CL727636 (US7132593); cdy ddu twong MO8851
(US7126047); cdy dau tuong 4324401 (US7105728); cdy déu tuong S050164
(US7105727); cay dau tuong 4136015 (US2006195931); cély dau twong 3133014
(US2006195930); cay dau twong S040132 (US2006195929); cdy déu tuong 4328386
(US2006195928); cay dau twong 1339013 (US2006195927); cay dau tuong 4423183
(US2006195925); cdy dau twong S040131 (US2006195924); cay dau taeong 4929388
1US2006195923); cdy dau tuong 4817034 (US2006195922); cay déu twong 4916816
(US7098385); cdy dau tuwong 4713487 (US2006191032); cdy dau tuong 4348019
(US2006191031); cdy dau twong S040122 (US2006191030); cdy dau twong S040133
(US2006185031); cdy dau twong CL821418 (US7091404); cdy dau tuong 4441080
(US7091403); cay dau twong 4805442 (US2006179509); céy déu twong 4921237
(US2006179508); cdy ddu twong 4417380 (US2006174369); cdy déu tuong 4405070
(US2006174368); cdy dau tuong 4417779 (US7084328); cly dau tuong S040125
(US2006168678); cdy dau tuong 4909380 (US7081572); cly dau tuong S050162
(US7081571); cAy dau twong 6084016 (US7081570); cay dau tuong S050163
(US7078600); cdy ddu twong S040135 (US7078598); cdy dau tuong S040117
(US7078597); cay dau tuong MO03393 (US7071391); cay dau twong 4145306
(US7064253); cdy dau twong 900213 (US2006117405); cay dau tuong 1000126
(US2006117404); cay dau twong 901023 (US2006117403); cdy diu tuong S040130
(US7053280); cdy déu tuong 4706198 (US7053279); cdy ddu tuong S040118
(US7053278); cdy dau twong S040119 (US7053277); cdy dau tuong S040123
(US7053276); cdy dau tuwong 4442112 (US7049497); cdy déu tuong 917013
(US7045689); cdy dau tuong S040124 (US7045691); cay diau tuong 4238491
(US7045690); cdy dau twong S010136 (US7041882); cly dau tuong 900613
(US7030297); cdy déu twong 4337175 (US7030301); cdy dau tuong S040121
(US7030300); cdy déu tuong 4216033 (US7030299); cdy dau tuong S040128
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(US7022901); cdy dau twong S040120 (US7022900); cdy déu twong S040127
(US7019199); cdy dau twong S040134 (US7015378); cdy dau tuong S040129
(US7015377); cay dau twong 4513420 (US7005564); cdy dau twong 943013
(US2006031958); cdy dau twong S030136 (US2006021081); cay dau twong 927013
(US2006021080); cdy dau twong 1000109 (US2006015962); cdy déu twong 90046112
(US2006010530); cdy dau twong 90897327 (US2006010529); cdy dau tuong
90362421 (US2006010528); cdy dau twong 03022253 (US2006010527); cdy dau
tuong 02022433 (US2006010526); cay ddu twong 02022323 (US2006010525); cay
dau twong 02912951 (US2006010524); cdy dau twong 0102115 (US2006010523); cay
dau twong 915034 (US2006010522); cdy dau twong 0509255 (US2006010521); céy
dau tuong 4803070 (US6982368); cdy déu twong 4704310 (US6979762), cay dau
tuong SJ919784 (US2005268362); cdy dau twong CL615261 (US2005268361); dau
twong mé6i (US2004199964); cdy dau twong 0509214 (US2005210542); cdy dau tuwong
70826751 (US2005193442); ciy dau twong 0509243 (US2005193441); cdy déu twong
0509246 (US2005193440); cdy dau twong 0509253 (US2005193439); cdy dau twong
0509247 (US2005193438); cdy dau twong 0509252 (US2005193437); cdy dau twong
0509241 (US2005193436); cdy dau twong 0509249 (US6884927); cdy déu twong
0509244 (US2005183158); cdy ddu twong 0509240 (US2005183157); cdy dau twong
0509239 (US2005183156); cdy ddu twong 0509254 (US2005183155); cdy ddu twong
0509245 (US2005183154); cdy dau twong 0509251 (US2005183153); cay diu tuong
4283008 (US6888050); cdy dau twong 2386009 (US2005183152); céy dau tuong
3282002 (US6870080); cdy dau tuong 0509248 (US2005183151); céy déu tuong
5091007 (US6906249 (); cdy dau tuwong 0509236 (US2005166281); cdy dau twong
0509235 (US2005166280); cdy dau twong 0509237 (US2005166279); céy dau tuong
SG5322NRR (US2005164390); cay déu twong SGS030NRR (US2005 166278); cay
dau twong SG4911NRR (US2005166277); cdy déu twong S030153 (US2005160504);
ciy dau twong S030158 (US2005144680); cdy déu twong S030160 (US2005344679);
cdly dau twong S030161 (US2005144678); cdy dau twong S030157 (US2005144677);
cdy dau twong S030155 (US2005144676); cdy dau tuong S030156 (US2005144675);
cdy dau trong S030159 (US2005144674); cdy déu twong S030154 (US6900376); cay
dau twong $020030 (US2005114929); cdy dau tuong S030010 (US2005114928); cay
dau  twong SGI431RR (US2005097629); cdy dau tuong SG1330NRR
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(US2005097642); cay dau twong S030150 (US2005071900); cdy dau twong S022209
(US2005050601); cay dau twong S022217 (US2005050600); cdy dau twong 5022219
(US2005050599); ciy dau twong S030151 (US2005050598); cdy dau tuong 0491735
(US2005022272); cdy dau tuwong S022218 (US2005022271); cdy dau tuong 6190006
(US2004268447); cay dau twong SG1120RR (US2004250316); cdy déu tuwong
0487681 (US2004237153); cay dau twong 0491717 (US2004237152); cdy dau tuwong
S022220 (US2004237151); cdy dau twong 0491715 (US2004237150); céy dau tuong
0491712 (US2004237149); cdy dau twong 0491718 (US2004237148); cay dau tuong
99271316 (US2004221344); ciy dau twong SO22212 (US2004221343); cdy dau tuong
0491737 (US2004221342); cay dau twong SO22211 (US2004221341); cdy dau twong
S022210 (US2004221340); cdy dau twong SO22213 (US2004221339); cly déu tuong
0491725 (US2004221346); cdy ddu twong 03129016 (US2004221329); cly déu twong
S022208 (US2004221328); ciy dau twong SO22207 (US2004221345); ciy dau tuong
02932 (US2004210968); cay déu twong 94137321 (US2004205862); cdy dau tuong
94106224 (US2004205861); cdy déu twong 94143901 (US2004205859); céy dau
twong 0487685 (US2004205858); cdy dau twong 92440927 (US2004205857); cdy dau
twong 0487686 (US2004205856); cdy dau twong SO22215 (US2004205855); cay dau
trong SO22214 (US2004205854); cdy dau tuong 0491726 (US2004205849); céy dau
twong 92478609 (US2004205853); cdy dau twong 922013 (US6781040); cdy dau
teong 0491727 (US2004205852); cay déu tuong 0491728 (US2004205851); cdy ddu
trong 1465003 (US2004098766); cdy dau twong 3186004 (US2004019936); cdy déu
trong 7085005 (US2004205850); cdy ddu twong SO22204 (US2004199958); cay dau
tuong $022206 (US2004199957); cly déu twong 0491731 (US2004199956); cdy dau
tuong 0491733 (US2004199955); cdy déu twong 0491738 (US2004199954); cay déu
twong 0491732 (US2004199953); cay déu twong 0491729 (US2004199952); cdy dau
twong SO20011 (US2004199951); cdy dau tuong 0491739 (US2004199950); céy dau
tuong 0491730 (US2004199949); cay déu twong 13873 (US2004199948); cay dau
twong 954011 (US2004181822); cdy déu twong 010022 (US2004181831); cdy déu
tuong 4181001 (US2003229926); cdy dau twong 0491721 (US2004168228); cay déu
tuong 0491723 (US6911581); cay déu twong 0491716 (US2004168226); céy déu
tuong 0491713 (US2004168225); cay dau twong 0491711 (US2004168224); cdy déu
tuong 0491722 (US2004168223); cdy déu twong 0491724 (US2004168222); cdy déu
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trong 0491720 (US2004168221); ciy dau twong 0487682 (US2004168220); cdy dau
twong 0491714 (US2004168219); cdy dau twong 0491719 (US2004168218); céy dau
twong DP 5634 RR (US2003177540); cdy ddu twong S56-D7 (US2004098765); cay
déu twong 926877 (US2004064859); cdy déu tuong SE73753 (US2004055059); céy
dau tuong SN83594 (US2004055058); cdy dau twong SE71112 (US2004055056); cay
déu fuong SE73090 (US2004055054); cdy dau twong SN79526 (US2004055053); cdy
d4u tuong SW90702 (US2004055052); cay dau twong SN79525 (U82004055051); cdy
dau tu'orng SE90345 (US2004055050); cay dau twong 0149928 (US2004055049); cay
déu ttrcmg SN83780 (US2004055048); cdy dau twong 0053840 (US2004055047); ciy
dau tuong 924001 (US2004055046); cdy dau twong 0004747 (US2004055057); céy
dau tuong 0037357 (US2004055045); cay dau twong SN83366 (US2004055044); cay
dau tuong SN76208 (US2004055043) cdy déu tuong 0037370 (US2004055042); cay
dau twong SX95512 (US2004049821) cdy déu tuong 0096008 (US2004049820); cay
dau twong SN83544 (US2004049819) cay dau tuong 0088401 (US2004049818); cay
dau turong SN64195 (US2004049817), cdy dau tuong 0034754 (US2004049816); cay
dau twong SN71173 (US2004049815) cay d4u twong SN83211 (US2004049814); cay
dau tli'ong 92422749 (US2004045058), cdy dau twong 0120311 (US2004045057); cay
dau trong S010344 (US2004003438); cay déu tuong 70876922 (US2004003437); céy
dau tuong 924496 (US2004003436); cdy déu twong 19705120 (US2003237116); cdy
dau twong 19704220 (US2003235914), cdy déu tuong 19704280 (US2003237115);
ciy dau twong 19704210 (US2003237114), cdy dau twong S37-N4 (US2003237113);
cdy dau tuong 19602310 (US2003233685): cdy déu twong 19704120
(US2003233684); cdy dau tuwong 19704230 (US2003233683), cdy ddu tuong 1000126
(US2003233682); cdy dau twong 93831526 (US2003221226): cdy ddu tuong 0322581
(US2003221225); cay dau twong 0332149 (US2003213028): cdy dau twong 0332144
(US2003213027); cdy dau tuwong 924788 (US2003213026); cdy déu tuong 924861
(US2003213025); cdy dau twong 928070 (US2003213024); cay dau twong S010354
(US2003213023); cay dau twong S010360 (US2003213022); cdy dau tuong S010361
(US2003213021); cdy ddu twong S010363 (US2003213020); cay ddu twong S010364
(US2003213019); cay dau twong 0332148 (US2003208805); cdy dau twong 0332147
(US2003208804); cay dau twong 0332146 (US2003208803); cdy dau twong 0332135
(US2003208802); cay dau twong 1000144 (US2003208801); cay déu twong 0332143
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(US2003208800); cdy dau twong 0332145 (US2003208799); cdy dau twong S010345
(US2003204884); cay dau twong 0332131 (US2003204883): cdy déu tuong 0332130
(US2003204882); cay dau twong 0332129 (US2003204881); cdy déu tuwong 0332122
(US2003204880); cdy dau twong S010350 (US2003204879): cdy dau twong S010355
(US2003204878); cay dau twong 031766 (US2003204877); cdy dau tuwong S010353
(US2003204876); cay dau twong 0322580 (US2003200579); cdy déu tuong 0322579
(US2003200578): cay dau twong S010347 (US2003200577); cdy dau twong S010349
(US2003200576); cdy dau tuong 0332141 (US2003200575); cly dau tuong 0332142
(US2003200574); cay dau tuong 0332133 (US2003200573); céy déu tuong 0332134
(US2003200572); cay dau twong 0332139 (US2003200571); cdy dau twong 0332137
(US2003200570); ging cdy dau twong XB33U08 (US7598435); gibng cay dau twong
XB27D08 (US7592519); gibng cdy dau twong XB41MO08 (US7589261); gibng cay
dau twong XB05J08 (US7589260); gidng cdy dau twong XB33T08 (US7589259);
gibng cdy dau twong XB30Y08 (US7586025); gidng cdy dau twong XB40UO8
(US7582813); gibng cdy dau twong XB29MO8 (US7582811); gidng cdy dau twong
93Y10 (US2009144843); gidng cdy dau trong D4325666 (US2009055957); gidng cay
dau twong D4125897 (US2009055956); gibng cdy diu twong D4698573
(US2009055955); gibng cdy dau twong D4356652 (US2009019592); gidng cay diu
twong D4456885 (US2009019591); gidng cdy dau tuong D4698013 (US2009019590);
gidng cdy ddu twong D4637114 (US2009019589); gibng cdy dau twong D4102367
(US2009019595); gibng cdy dau twong D4266582 (US2009019594); gidng cay dau
twong D4422801 (US2009019593); gidng cay dau twong D4520980 (US2009019588);
gidng cdy dau twong D4521369 (US2009019587); gidng cdy dau tuong D4223057
(US2009019586); gidng ciy dau twong D4682156 (US2009019585); gibng cdy dau
twong D4233569 (US2009019584); gidng cdy dau twong D4925614 (US2009019583);
gidng cdy dau twong D4203144 (US2009019604); gidng ciy dau twong D4102536
(US2009019582); giéng cdy dau twong D4865324 (US2009019581); gidng cay dau
twong D4825495 (US2009019580); gidng cay dau tuong D4659251 (US2009019579);
gidng cdy dau twong D4258962 (US2009019578); gidng cdy dau twong D4253969
(US2009019577); gibng cdy dau twong D4696658 (US2009019603); gidng ciy dau
twong D4256925 (US2009019576); gidng cay dau twong D4253681 (US2009019575);
gidng cdy dau tuong D4789254 (US2009019574); gidng cdy dau twong D4713125
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(US2009019573); gibng cdy dau twong D4526223 (US2009019572); gidng cdy dau
twong D4556201 (US2009019571); gidng cdy dau twong D4012368 (US2009019570);
gibng cdy dau twong D4452019 (US2009019569); gidng cly déu twong D4201483
(US2009019568); giéng cdy dau twong D4463892 (US2009019567); giong cdy dau
twong D4159630 (US2009019566); gidng cdy dau twong D4470236 (US2009019565);
gibng cdy dau tuong D4063284 (US2009019564); gidng cdy dau twong D4021792
(US2009013429); gibng cdy dau twong D4902530 (US2009013428); giong cdy dau
twong D4367012 (US2009013427); gibng cay diu trong D4923560 (US2009013426);
gibng cdy dau twong D4253854 (US2009013425); gibng cdy dau twong D4210110
(US2009007290); gibng cdy dau twong D4523081 (US2009007289); giong cdy du
twong D4328762 (US2009007288); gidng cdy dau twong D4483789 (US2009007287);
gibng cdy dau twong D4311702 (US2009007286); gidng cay dau twong D4127789
(US2008313765); gidng cdy dau twong D4361423 (US2008313764); gidng cdy dau
twong D4208814 (US2008313763); gibng cdy ddu twong D4201139 (US2008313762);
gibng cdy dfu tuong D4120384 (US2008313761); gidng cdy du twong D4572906
(US2008313760); gibng cdy dau tuong D4301279 (US2008313759); gibng cdy du
tuong D4422957 (US2008313758); gibng cdy dau tvong D4256958 (US2008313757);
gidng cdy dau twong 4074328 (US2008282366); gidng cdy dau twong XB47Q06
(US2008244767); gibng cdy dau twong XB26R06 (US2008244766); gibng cdy dau
twong 4991629 (US2008216190); gidng cdy dau tuwong 4158090 (US2008216189);
gibng cdy dau twong XB40K07 (US2008209582); giong cay dau twong D0069201
(US2008178345); giéng cdy dau twong D0064801 (US2008178320); gibng cdy du
twong D0063801 (US2008178344); gidng cdy dau twong D0061501 (US2008178343);
gibng cay dau tuong 4938051 (US2008178319); gidng cdy déu twong 4880500
(US2008178318); gidng cdy dau tuong 4835953 (US2008178317); gidng cay dau
tuong 4684181 (US2008178342); gibng cdy dau twong 4427363 (US2008178340);
gibng cdy dau twong 4676311 (US2008178339); gidng cdy dau twong 4953710
(US2008178337); gibng cdy dau twong 4857548 (US2008178336); gidng cdy dau
twong 4551757 (US2008178335); gibng cdy dau twong 4027271 (US2008178334);
gibng cdy dfu twong 4274171 (US2008178333); giéng cly ddu twong 0341931
(US2008178332); gibng cdy dfu twong 4282159 (US2008178331); gibng cay du
twong 4852004 (US2008178330); gidng cdy ddu twong 4688589 (US2008178329);
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gibng cay dfu twong 4614131 (US2008178327); gidng cdy dau twong 4201823
(US2008178326); giéng cdy dau twrong 92M22 (US2008178350); gidng cdy dau twong
4174206 (US2008178322); gidng cay ddu tuong 4305498 (US2008178321); gidng cdy
dau twong 4423586 (US2008172761); gibng cdy ddu tuong 4568207
(U82008172756); gidng cﬁy dau twong 4840308 (US2008172755); giéng céy dau
tuong 4256323 (US2008172754); gibng cdy dau twong 4789516 (US7399907); gibng
cay dau twong 90Y40 (US2008168581); gidng cay dau twong 4959932 (US7396983);
gibng cdy dau twong 4062885 (US7394000); gidng cdy diu tuong 4858197
(US7390940); gidng cdy dau twong 4092390 (US7390939); gidng cady dau tuong
4735486 (US7390938); gibng cay ddu tuong 4219527 (US7388132); gidng cdy dau
tuong 4599695 (US7388131); gidng cay dau twong 4554257 (US7388130); gibng cdy
d4u tuong 4896902 (US7385113); gidng cay dau tuong 4367308 (US7385112); gidng
cay dau twong 4589609 (US7385111); gidng cfy ddu twong 4640250 (US7385110);
gibng - cay -ddu tuong 4540394 (US7385109); gidng cdy dau tuong 4297661
(US7385108); gidng cdy dau twong 4958786 (US7381866); gidng cdy diu twong
4440685 (UST375262); gibng cdy dau tuong 4008211 (US7371938); gidng cay dau
tuong 4778469 (US7368637); gidng cdy dau twong 4766295 (US7355103); gidng cay
dau twong 4436909 (US7355102); gidng cdy dau tuong 4812469 (US7351886); gibng
cdy diu tuong 4761767 (US7351885); gibng cdy dau twong 4142393 (US7329801);
gibng cdy dau tuong 4502135 (US7326832); gibng cdy dau twong 4353363
(US7321082); gibng cdy dau twong 91B42 (US7317143); gidng cly dau twong
0330739 (US2007271622); gibng cdy dau twong 0384279 (US7294768); gibng cly
ddu tuong 4175567 (US2007256187); gidng cdy dau tuong 4336643
(US2007256186); gidng cdy dau tuong 4671685 (US2007256185); gidng cay dau
twong 4309194 (US2007256190); gidng cdy dau twong 0330738 (US2007256184);
gibng cdy dau twong 0045477 (US2007256183); ‘gibng cdy dau twong 0437973
(US2007256182); gibng cdy dau twong 0457028 (US2007256181); gibng cdy dau
twong 0367478 (US2007256180); giéng cay dau twong 0358232 (US2007256179);
gibng cdy dau twong 0417158 (US2007256178); giéng cdy dau tuong 4559809
(US2007256177); gibng cay ddu twong 0196172 (US2007256176); gidng cay dau
twong 4785923 (US2007256175); gibng cdy dau twong 4587513 (US2007256174);
gibng cay dau tuong 0409670 (US2007256173); gidng cdy dau tuwong 4010165
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(US2007256172); gibng cdy ddu twong 0421133 (US2007256171); gibng cay dau
twong 0240187 (US2007256170); gibng cay ddu twong 0387907 (US2007256169);
gibng cdy ddu twong 0232405 (US2007256168); gidng cdy ddu tuwong 0146529
(US2007256167); gibng cdy dau tuong 4788561 (US2007256166); gidng cay dau
twong 457114 (US2007256165); gibng cdy déu twong 0149217 (US2007256164);
gibng cdy dau tuong 4247825 (US2007254366); gidng cdy ddu twong 0212938
(US2007256163); gibng cdy dau twong 0146565 (US2007256162); gidng cay dau
twong 4647672 (US2007256161); gibng cay dau twong 0215818 (US2007256160);
gibng cdy dau tuong 0384531 (US2007256159); gibng cdy ddu twong 4878185
(US2007254365); gibng cdy dau twong 4498438 (US2007256158); giong cay déu
fwong 0436052 (US2007256157); gibng cay dau tuong 4782157 (US2007256156);
gibng cdy dau twong 0385457 (US2007256155); gidng cly dau twong 0385240
© (US2007256154); gibng cdy ddu twong 4735316 (US2007256153); gidng cdy dau
twong 0277524 (US2007256152); gibng cdy dau twong 0276951 (US2007256151);
gibng cdy dfu twong XB37L07 (US2007245429); gidng cdy ddu twong XB35X07
(US2007226837); gibng cdy diu twong XB35807 (US2007226836); gidng cdy du
twong XB35F07 (US2007226835); gidng cdy déu twong XB34R07 (US2007226834);
gibng cay ddu tuong XB34L07 (US2007226833); gidng cdy dau twong XB34D07
(US2007226832); giéng cdy dau tuong XB33G07 (US2007226831); gibng cdy dau
trong 98Y11 (US2007169220); giéng cay dau twong 0137335 (US7241941); gidng
cdy dau twong XBI5E07 (US2007150980); gibng cdy dau twong 92MS52
(US2007150979); gidng cdy ddu twong XBATRO7 (US2007136888); gidng cay dau
twong XB46V07 (US2007136887); gidng cdy dau twong XBS57E07 (US2007136886);
gidng ciy dau twong XB54X07 (US2007136885); gidng cay dau twong XB54V07
(US2007136884); gibng cdy ddu twong XB52Q07 (US2007136883); gidng cay dau
twong XB37MO07 (US2007136882); gidng cdy dau twong XB37J07 (US2007136881);
gibng cay ddu twong XB34Q07 (US2007136880); gibng cdy dau twong XB32807
(US2007136879); gibng cdy dau twong XB32J07 (US2007136878); gidng cdy dau
twong XB31R07 (US2007136877); gidng cdy dfu twong XB31J07 (US2007136876);
gidng cay dau twong XB29K07 (US2007136875); gidng cdy dau twong XB31HO7
(US2007136874); gibng cdy dau twong XB30G07 (US2007136873); gidng cay dau
twong XB30E07 (US2007136872); gidng cay dau twong XB25E07 (US2007136871);
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gibng cdy ddu twong XB26X07 (US2007136870); giéng cdy ddu trong XB23L07
(US2007136869); gidng cdy dau twong XB19Z07 (US2007136868); gidng cay dau
twong XB19E07 (US2007136867); gidng cdy d4u twong XB18MO7 (US2007136866);
gidng cay déu trong XB18K07 (US2007136865); gidng cdy dau twong XB18J07
(US2007 136864); giéng ciy dau twong XB17W07 (US2007136863); gidng cdy dau
tuong XB17U07 (US2007136862); gidng cdy diu twong XB15B07 (US2007136861);
giéng cdy dau tuong XB12R07 (US2007136860); gidng cdy dau twong XB11J07
(US2007136859); gidng cdy dau twong XBO04E07 (US2007136858); gidng cay dau
- twong XB02K07 (US2007136857); gidng cdy dau twong XB49V07 (US2007136856);
gibng cdy dau tuong XB48X07 (US2007136855); gidng cdy dau tuong 92M75
(US2007136834); gibng cdy dau twong XB48W07 (US2007136853); gibng cay dau
twong XB44G07 (US2007136852); gidng cay dau twong XB42K07 (US2007136851);
gibng cdy dfu twong XB42H07 (US2007136850); giong cly ddu tuong XB41J07
(US2007136849); gibng cdy dfu tuong XB40Y07 (US2007136848); gibng cdy dau
twong XB40X07 (US2007136847); gibéng cdy ddu twong XB39E07 (US2007136846);
gidng cdy dau twong XB38WO07 (US2007136845); gidng cdy dau twong XB38S07
(US2007136844); gibng cdy dau twong XB23V07 (US2007136843); gibng cdy du
irong XB31MO07 (US2007130652); gidng cdy ddu twong XB28E07 (US2007130651);
gidng cdy dau twong XB25S07 (US2007130650); gidng cdy diu twong XB21N07
(US2007130649); gibng cdy dau twong XB03Q07 (US2007130648); gidng cdy dau
twong XB49Q07 (US2007130647); gibng cdy dau twong XB06MO7 (US2007130646);
pifng cdy dau twong S04-97130-15-02 (US7196249); gibng cly dau twong SO4-
97026-N99-42648-01 (US7189896); gidng ciy diu twong S05-97016-G99-21212
(US7186894); gidng cdy dau twong S05-99048-19 (US7164064); gidng cdy dau tuong
92B14 (US7161065); giéng cdy ddu twong 98R31 (US2007006350); giong cdy diu
twong S03-97177-N00-22972 - (US7132592); gibng cdy dau tuong XB25G06
(US2006225160); gidng cay dau twong 91M70 (US2006174381); gidng cay dau twong
XB24R06 (US2006162029); gibng cdy dau twong S03-95368-N98-52902
(US7078594); gibng cdy dau twong $05-97130-51 (US7078599); gibng cdy dau twong
XB11L06 (US2006130187); gibng cdy ddu twong 94B13 (US7064251); gidng cay dau
tiong 94B74 (UST064250); gibng cdy dau twong XB27J06 (US2006112462); gidng
cdy dau twong XB29NO06 (US2006112460); gidng cdy diu twong XB28T06
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(US2006112459); gibng cdy dau twong XB16W06 (US2006112458); gidng cdy dau
tuong XB18C06 (US2006112456); gidng cdy dau twong XB 10M06 (US2006107391);
gibng cay dau twong XB0O6K06 (US2006107390); gibng cdy dau twong XB28V06
(US2006107389); gidng cdy dau twong XB004A06 (US2006107388); gidng cay dau
tudng XB12L06 (US2006107387); giéng cdy dau twong XB0O05A06 (US2006107386);
gibng cay dau twong XB25H06 (US2006107385); gibng cay ddu twong XB39W06
(US2006107384); gibng cdy dau twong XB27K06 (US2006107383); gidng cay dau
twong XB29R06 (US2006107382); gidng cdy dfu tvong XB16506 (US2006107381);
gibng cdy dfu tuong XB36V06 (US2006107380); gibng cdy du twong XBOTN06
(US2006107379); gidng cdy dfu twong XB23HO06 (US2006107378); giong cay dau
twong XB35C06 (US2006107377); giéng cdy dau tuong XB32L06 (US2006107376);
gibng cay dau twong XB58P06 (US2006107375); gibng cdy déu twrong XB36MO6
(US2006107374); gidng cdy dau tuong XB22G06 (US2006107373); gidng cay dau
twong XB36Q06 (US2006107372); gibng cay dau twong 91M61 (US2006107371);
gibng cdy dau twong XB32A06 (US2006107370); gidng cdy ddu twong XB19VO6
(US2006107369); gibng cdy ddu twong XB43C06 (US2006107368); giong cay dau
twong XB22N06 (US2006107367); gidng cdy ddu twong XB38E06 (US2006107366);
gibng cdy dfu twong XB37U06 (US2006107365); gidng cdy dau twong XB37Q06
(US2006107364); giéng cdy dau twong XB0OODO06 (US2006107363); gidng cdy dau
twong XB14N06 (US2006107362); gidng cdy dau twong XB31H06 (US2006107361);
gidng cdy dau twong XB21706 (US2006107360); gidng cdy dau twong XB005B06
(US2006107359); gidng cdy dau twong XB15W06 (US2006107358); gibng cdy dau
twong XB33N06 (US2006107357); gibng cdy ddu twong XB 18WO06
(US2006107356); giéng cay ddu twong XB32M06 (US2006107355); giong cdy dau
twong XB19F06 (US2006107354); gidng cay déu twong S03-95021-55-138-AB
(US7026531); giéng cdy ddu twong 94M41 (US7002061); giong cdy dau tuong
91MS50 (US6998518); gibng cdy dau twong 92B13 (US6989475); gidng cdy ddu tuong
93B68 (US6989474); gibng cdy dau twong 93B09 (US6979759); gidng cay diu tuwong
92MO00 (US6972352); gidng cdy dau twong XBO8P05 (US2005120433); gidng cdy dau
twong XB26V05 (US2005150023); giéng cdy dau twong XB21R05 (US2005108795);
gidng cdy dau twong XB28E05 (US2005114942); gidng cdy diu tuong XB58K05
(US2005114941); giéng cdy dau tuong XB27B05 (US2005114940); gibng cay dau
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twong XB21S05 (US2005150022); gibng cdy dau twong XB26U05 (US2005138695);
gidng cay dau twong XB35K05 (US2005150021); gidng cdy dau twong XB18S05
(US2005120436); giéng cdy dau twong XB25C05 (US2005120435); giéng cdy diu
twong 90MO1 (US2005120434); gibng cdy déu twong XB22H05 (US2005150020);
gibng cdy ddu twong XB22K05 (US2005114939); gidng cdy ddu twong XB58G05
(US2005114938); gibng cdy d4u twong XB57U05 (US2005120432); gidng cdy dau
twong XB49MO5 (US2005120431); gidng cdy ddu twong XB20D05 (US2005144683);
gidng cay dau twong XB41B05 (US2005150019); gidng cdy dau twong XB38T05
(US2005120430); gibng cdy ddu twong XB13T05 (US2005120429); gibng cdy ddu
twong XB19Y05 (US2005120428); giéng cdy ddu twong XB43D05 (US2005120427);
gidng cay dau tuong XB40E05 (US2005120426); gidng cdy dau tuong XB39NO5
(US2005120425); gidng cdy dau twong 93M01 (US2005120424); gidng cdy déu tuong
XB31W05 (US2005223439); giéng cdy dau twong XB32C05 (US2005114937); gidng
cdy -dau tuong XB40D0S5 (US2005120423); gibng cdy dau twong 92M61
(US2005120422); gibng cay dau twong 91M91 (US2005114936); gidng cdy dau twong
XB33Y05 (US2005120421); gidng cay dau tuong XB34A05 (US2005120420); gidng
cay dfu’ twong XB13U05 (US2005114935); giéng cdy dau twong XB12K05
(US2005114934); giéng cdy dau tuong XB30P05 (US2005120419); gidng cdy dau
twong XB57T05 (US2005114933); giéng cdy dau twong XB17S05 (US2005114932);
gibng cdy dau twong XB25Y05 (US2005114930); gidng cdy ddu twong XB25S05
(US2005150017); gibng cdy dau twong XB43W04 (US2004177420); gidng cly dau
twong XB44W04 (US2004177419); gidng cdy dau twong XB53J04 (US2004199960);
gibng cdy dfu twong XB43V04 (US2004216192); gidng cdy déu twrong XB49K04
(US2004172668); gibng cdy dau twong XB27P04 (US2004205864); giong cdy dau
twong XB29L.04 (US2004177418); gidng cdy dau twong XB29K04 (US2004177417);
gibng cay dau twong XB41U04 (US2004231017); giéng cdy dau twong XB34D04
(US2004177416); gibng cdy ddu twong XB09J04 (US2004172711); gidng cdy ddu
twong XB32Y04 (US2004194169); gidng cdy déu twong XB44D04 (US2004172710);
gibng cdy dau tuong XB44C04 (US2004172709); giéng cdy dau twong XB10L04
(US2004172708); gibng cdy dau twong XB19U04 (US2004172707); gibng cly dau
tuohg XB02F04 (US2004172706); gidng cdy d4u twong XB25X04 (US2004172705);
gidng cdy dau tuong XB26L04 (US2004172704); gibng cdy dau twong XB11F04
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(US2004172703); gibng cdy dau twong XB40Z04 (US2004177415); gibng cay dau
twong ~ XB40Y04 (US2004181833); gibng cdy déu twong XB007C04
(US2004181832); gibng cdy dau twong 96M20 (US2004172702); gidng cdy déu tuong
XB39J04 (US2004172701); gibng cdy dau twong XB29A04 (US2004172700); gidng
cdy diu twong XB35P04 (US2004172699); gidng cdy dau twong XB58Z04
(US2004177414); gidng cdy diu twong XB43R04 (US2004372698); gidng cdy dau
twong XB35L04 (US2004172697); giéng cdy dau twong XBO6H04 (US2004172696);
gibng cdy dau twong XB59U04 (US2004172695); gidng cay dau twong XB64C04
© (US2004172694); gibng cdy ddu twong 95M80 (US2004172693); gidng cly du twong
XB35Q04 (US2004177413); giéng cdy dau tuong XB04D04 (US2004177412); gidng
cdy ddu tuong XBOSLO4 (US2004177411); gidng cdy ddu twong XB18QO4
(US2004177410); gibng cdy dau twong XB16Q04 (US2004177409); giong cdy dau
 twong XB55K04 (US2004172692); gibng cdy dau twong XB57M04 (US2004172691);
gidng cdy dau twong XB25L04 (US2004205863); gidng cdy dau tuong XB48T04
(US2004194168); giéng cdy ddu twong XB42X04 (US2004199959); gibng cay dau
twong XB31T04 (US2004177408); gidng cdy dau twong XB31U04 (US2004194167);
gibng cay ddu twong XB30E04 (US2004177407); gidng cdy diu twong XB31R04
(US2004177406); gibng cdy dfu tuong S03-95341-A98-60618 (US6909033); giong
cdy dau twong SN97-6946 (US2004168227); gidng cdy dau tuong 94M70
(US6864408); gidng cdy dau twong 92M70 (US6797866); gidng cdy dau tuong
92M71 (US6858782); gibng cdy ddu tuwong 91M40 (US6828490); gidng cay dau
twong 93M80 (US6849789); gidng cay dau tuong XB39N03 (US6864407); gidng cay
dau tuong 93M90 (US6846975); gidng cdy dau twong 90M90 (US6852913); gidng
cdy dau tuong 92M72 (US6960708); gidng cdy dau twong 91M90 (US6849788);
gibng cay dau twong 92MS50 (US6855876); gibng cdy dau twong 92M30
(US6951974); gidng cdy dau twong 93M60 (US6797865); gidng cdy diu tuong
93M40 (US6791016); gibng cdy dau tuong 93M41 (US6835875); giong cly déu
twong XB15P03 (US6797864); gibng cdy ddu twong XB24H03 (US6936752); gidng
cdy dau twong XB05A03 (US6815585); gidng cdy ddu twong 92M80 (US6849787);
gibng cay dfu twong XB33S03 (US6855875); giong cly dau tuong XB48P03
(US6797863); gibng cay dau twong XB29X03 (US6806406); gibng cay dau tuong
XB02C03 (US6800795); gidng cdy dau tuwong XB29W03 (US6858781); gidng cay
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dau twong 91M10 (US6958437); gibng cdy ddu twong 92M10 (US6916975); gidng
cdy dau twong XB10G03 (US6806405); gibng cdy dau tuong 92M31 (US6846974);
gibng cay dau twong XB38D03 (US6806404); giong cdy dau twong XB34N03
(US6803508); gibng cdy dau twong XB30W03 (US6809236); gibng cdy dau twong
XB37J03 (US6844488); gibng cdy dau twong SE72581 (US2004148665); gibng cdy
dau twong SE90076 (US2004148664); giéng cdy dau twong SD82997
(US2004148663); gidng cdy ddu twong 0037393 (US2004148662); gibng cdy dau
twong 0088414 (US2004148661); giéng cdy dau tuwong 0149926 (US2004148660);
gibng cdy ddu twong 0037209 (US2004148659); gibng cdy déu tuong 93B36
(US6833498); gibng cdy dau twong 90B74 (US6812384); gidng cdy dau tuong 90B51
(US6818809); gidng cdy dau tuong 91B03 (US6815584); gidng cay dau trong 95B43
(US6818808); gidng cdy dau twong 95B42 (US6815583); gidng cdy dau twong 92B47
(US6812383); gibng cay dau twong SE90346 (US2004055055); gidng cdy dau tuong
0007583 (US2004010824); gibng cdy ddu tuong 0008079 (US2004010823); gidng cdy
d4u twong S02-AP98041-2-333-01 (US2003121076); gidng cdy ddu twong S02-98041-
2-251-01 (US2003182694); gibng cdy dau tuong S02-AP98041-2-262-02
(US2003196220); gibng cly dau twong S02-95021-55-240-BA (US2003188348);
gibng ciy dau twong APA94-31572 (US2003061641); gibng cdy ddu tuong API8041-
1-203 (US2003056251); gibng cdy dau twong APA95-15294 (US2003061640); gidng
cdy dau twong AP98041-4-117 (US2003056250); gidng cdy dau twong 91B33
(US6580018); gidng cay dau tuong 93B85 (US6605762); gidng cay dau twong 92B76
(US6610911); gibng cay dau twong 92B38 (US6605761); gibng cay dfu tuong 94B24
(US6613967); gibng cay dau twong 94B73 (US6605760); gibng cay dau tuong 93B86
(US6610910); gidng cay dau tuong 91B12 (US6583343); gidng cdy dau tuong 95B34
(US6605759); gibng cay dau twong 94B23 (US6605758); gidng cay dau twong 90B11
(US6583342); gidng cay dau tuong 91B92 (US6586659); gidng cay dau tuong 95B96
(US6605757); gibng cay dau twong 93B72 (US6566589); gidng cay dau tuong 95B97
(US6613966); gibng cay dau twong 92B95 (US6608243); gidng cay dau tuong 93B47
(US6583341); gibng cay dau twong 97B52 (US6605756); gidng cay dau tuong 93B15
(US6617499); gibng cay dau twong 94B54 (US6613965); gidng cay dau tuong 93B67
(US6573433); gibng cay dau tuong 93B87 (US6727410); giong cly ddu twong 96B51
(US6613964); gidng cay dau tuong 92B84 (US6730829); gidng cy du tuong 92B12
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(US6605755); giéng cdy dau twong 90A07 (US6320105); giéng cdy dau twong 93B26
(US6342659); gibng cdy dau tuong 96B21 (US6369301); gidng cdy ddu twong 92B63
(US6326529); gidng cdy dau twong 93B46 (US6323402); gidng cdy dau tuong 92B75
(US6362400); gibng cdy dau twong 93B08 (US6323401); gibng cly dau twong 97B62
(US6323400); gibng cdy dau twong 92B37 (US6323399); gibng cdy dau tuong 92B56
(US6339186); gibng cdy dau twong 93B66 (US6307131); gidng cdy dau tuong 92B62
(US6346657); gidng cdy dau twong 92B36 (US6369300); gidng cdy dau twong 90B73
(US6316700); gidng cay dau tuo;ng 95B95 (US6323398); giéng cdy dau twong 93B65
(1US6229074); gidng cdy dau twong 92B24 (US6284950); gidng cdy dau trong 94B53
(US6235976); gidng ciy dau twong 94B22 (US6140557); gidng cdy dau twong 93B84
(US6143956); gidng cdy dau tuong 95B32 (US6229073); gidng cdy dau twong 95B53
(US6147283); gidng ciy dau twong 93B35 (US6153816); gibng ciy dau tuong 93B07
(US6143955); gidng cdy d4u twong 92B74 (US6124526); gidng cdy dau tuong 92B35
(US6166296); gidng cdy dau twong 94B45 (US6162968); gibng cdy dau tvong 96B01
(US6143954); gidng cdy dau twong 93B53 (US6335197).

| Quan sat thy ring viéc nhap sy kién wu t vao cdc cdy ndy khong anh hudéng
déing k& dén dic tinh kidu hinh hogc dic tinh ndng hoc mong doi bat ky cia céc cay
nay (kh(”)ng lam gidm san luong) trong khi su bidu hién cta gen chuyén, nhu duge xac
dinh bsi kha ning chiu dugc glyphosat va/hodc isoxaflutol, dat dugc muc do chép
nhan duoc v& mit thuong mai. Pdc tinh nay xdc nhéin trang thai ciia gen EE-GM3 1a

sy kién uu t0.

~ Tét hon nfréa, néu su kién wu to EE-GM3 két hc_)'p vGi mot hodc nh_iéu su kién
khéc cia dau tuorng ¢6 ban trén thi trudong, bao gém nhung khong chi giéi han & cac sy
kién khac truyen tinh trang chiv dugc thudc diét co, ‘nhu céc sy kién da duge boc 19
trong céc hd so DA-APHIS: 09-349- -01p, 09-201- Olp, 09- 183-01p, 09-082-01p, 09-
015-01p, 06-354-01p, 06-271-01p, 06 178-01p, 98-238-01p, 98-014-01p, 97 008-01p,
96-068-01p, 95-335-01p, 93-258-01p (vi dy, xem
Www.éphis.usda.gov/brs/notjeg.html), hoic su kién MON89788 (truyén tinh trang
chiu duoc glyphosat) da dﬁqc boc 16 trong don yéu céu cép patent M§ s6 2006-
282915, sw kién DP-305423-1 (truyén tinh trang chju dugc axit oleic bic cao/chét we
_ché ALS) da duoc bdc 10 trong W0O2008/054747, cac gen A2704-12 vA A5547-127

(truyén tinh trang' chiu dugc glufosinat) da lan luot dugc bdc 10 trong
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W02006/108674 hodc WO02006/108675, MON87701 di dugc bdc 10 trong
US2009130071, su kién 3560.4.3.5 d& dugc boc 10 trong US2009036308, sy kién DP-
305423-1 d3 duge boc 10 trong US2008312082, hodc sy kién BPS-CV127-9 (sy kién
127) da dugce boc 19 trong WO 2010/080829.

Thuét ngit "cay" hodc “thyc vat” dugce sit dung trong céc diém yéu cau bao hod
dudi day, trir khi c6 quy dinh khéc, nhim bao ham cd md thuc vat, & giai doan phat
trién bt ky, cling nhu té bao, md hodc co quan bét ky 14y tir hodc thu dugc tlr cay bét
ky nhu vy, bao gdm, nhung khong chi giéi han &, hat, 1, than, hoa, r&, t€ bao don,

giao tir, dich nudi cdy t€ bao, dich nudi cay md hoic the nguyén sinh bat ky.

Hat quy chiéu mang sy kién uu td EE-GM3 dugc ndp luu tai NCIMB (Ferguson
Building, Craibstone Estate, Bucksbum, Aberdeen ABIYA, Scotland) véi sb ndp luu
32-RRMM-0531 vao ngay 12/10/2009, véi s6 nop luu cia NCIMB 1a NCIMB 41659,
va stitc séng ctia nd d3 dugce xac nhan. Tén goi khac cho EE-GM3 14 sy kién FG-072,

hoic su kién MST-FG072-3.

Phin m6 ta sang ché trén day chi nhidm muc dich minh hoa va khong nhim giéi
han pham vi yéu cAu bao hd cta sang ché.

Ngudi céd hiéu biét trung binh trong linh vyc k§ thudt nay c6 thé thuc hién cac
thay dbi hodic bién ddi khdc nhau déi véi céc phuong an da duge bc 19. Cac thay doi

hodc bién d6i nay 1a khong vugt qua nguyén 1y hodc pham vi cua sang ché.
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YEU CAU BAO HO
1. Cay dau tuong chuyén gen mang sy kién wu ta EE-GM3 trong hé gen cta no, trong

dé hat quy chiéu mang sy kién ndy dd dugc ndp luu tai NCIMB véi sb ndp luu
NCIMB 41659.

2. Cay déu tuong chuyén gen theo diém 1, trong d6 ADN hé gen cua cdy dau tuong
nay, khi dugc phén tich bang PCR véi hai doan mdi 14n lugt chia trinh tw nucleotit

néu trong SEQ ID NO. 4 va SEQ ID NO. 5, tao ra doan ADN c6 khoang 263 cdp bazo.

3. Hat d4u twong chuyén gen mang sy kién vu ti EE-GM3 trong hé gen cua n6, trong
dé hat quy chiéu mang sy kién ndy dd dugc ndp luu tai NCIMB véi sb ndp luu
NCIMB 41659.

4. Hat dau twong chuyén gen theo diém 3, trong 36 ADN hé gen cua hat ddu twong
~ ndy, khi dugc phan tich b%mg PCR véi hai doan mdi 14n luot chua trinh ty nucleotit
néu trong SEQ ID NO. 4 va SEQ ID NO. 5, tao ra doan ADN ¢6 khoang 263 cip bazo.
5. B6 phén cta cay dau tuong chuyén gen mang sy kién wu ta EE-GM3 trong h¢ gen |
cta no, trong d6 hat quy chiéu mang sy kién nay da dugc ndp luu tai NCIMB véi 50
ndp luu NCIMB 41659. |

6. BO phéan cia cdy ddu tuong chuyén gen theo diém 5, trong 36 ADN hé gen cta no,
khi dugc phan tich bang PCR véi hai doan mdi 14n luogt chua trinh tw nucleotit néu
trong SEQ ID NO. 4 va SEQ ID NO. 5, tao ra doan ADN ¢ khoang 263 cdp bazo.

7. Hat mang su kién uvu t0 EE-GM3 dd duoc ndp luu tai NCIMB v6i sb ndp luu
NCIMB 41659 hoic hat con chidu mang sy kién wu ti EE-GM3 ¢6 thé thu dugc tir hat
nay. '

8. Céy ddu trong mang su kién wu ta EE-GM3 ¢6 thé thu duoc tir hat theo diém 7.

9. Hat dau twong mang sy kién vu ti EE-GM3 trong hé gen ctia no, trong do hat nay
¢6 thé duge tao ra bing cich nhan gidng vi/hogc gy gidng véi cay dau twong dugc
phét trién tir hat d8 duoc nop luu tai NCIMB véi ) ndp lvu NCIMB 41659.

10. Hat d4u twong mang sy kién vu ti EE-GM3, trong d6 hat quy chiéu mang sy kién
ndy da dugce ndp lvu tai NCIMB véi s6 n6p luu NCIMB 41659.

-82-



27767

11. Cay d4u twong chuyén gen mang su kién vu ti EE-GM3, trong d6 cdy nay c6 thé

thu dwoc tir hat theo diém 10.

12. Phuong phép tao ra cdy ddu twong mang su kién wu ti EE-GM3, trong d6 phuong
phap nay bao gdm buéc lai chéo cdy déu twong theo diém 1 véi cdy dau twong khéc,

va rdng hat thu duge tir bude lai chéo néu trén.
13. ADN hé gen cla cdy dau twong mang sy kién wu td EE-GM3 theo diém 1.

14. Cay dau twong mang sy kién vu ti EE-GM3 trong h¢ gen cia no, trong do su kién
nay bao gém theo thi tu cac trinh ty nucleotit sau: a) trinh ty nucleotit néu trong SEQ
ID-NO. 2 tr nucleotit 1 dén 1451; b) trinh ty nucleotit bd sung cho trinh tu nucleotit
néu trong SEQ ID NO. 1 tir nucleotit 6760 dén nucleotit 6958; c) trinh tu nucleotit néu
trong SEQ ID NO. 1 tr nucleotit 6874 dén nucleotit 7298; d) trinh ty nucleotit néu
trong SEQ ID NO. 1 tlr nucleotit 7 dén nucleotit 7291; e) trinh tu nucleotit néu trong
SEQ ID NO. 1 t& nucleotit 12 dén nucleotit 7265; f) trinh tw nucleotit néu trong SEQ
ID NO. 3 tir nucleotit 217 dén nucleotit 240; va g) trinh ty nucleotit néu trong SEQ ID
NO. 3 tir nucleotit 241 dén nucleotit 1408.

15. Cay dau tuong chuyén gen mang sy kién wu tt EE-GM3 trong h¢ gen clia nd, trong
@6 sy kién nav bao gém trinh tu axit nucleic néu trong SEQ ID NO. 2 tlr nucleotit
1441 dén nucleotit 1462 va trinh tu axit nucleic néu trong SEQ ID NO. 3 tir nucleotit

230 ¢én 251, hodc phén bd sung clia c4c trinh ty néu trén.

16. Céy d4u twong mang sy kién wu td EE-GM3 trong hé gen cta no, trong do su kién
nay bao gém trinh tu axit nucleic néu trong SEQ ID NO. 2 va trinh ty axit nucleic néu

trong SEQ ID NO. 3, hodc phén bd sung clia céc trinh ty néu trén.

17. Cay dau twong mang sy kién vu ti EE-GM3 trong hé gen cua no, trong d6 su kién
ndy bao gdm trinh tu axit nucleic néu trong SEQ ID NO. 2 tir nucleotit 1431 dén 1472
va trinh ty axit nucleic néu trong SEQ ID NO. 3 tir nucleotit 220 dén 261, hodc phan

b6 sung cia céc trinh ty néu trén.

18. Cay dau trong mang sy kién wu ta EE-GM3 trong hé gen <ua no, trong do su kién
nay bao gém trinh ty axit nucleic néu trong SEQ ID NO. 11 tir vi tri nucleotit 1452

dén vi tri nucleotit 16638 heic phan bd sung clia né.
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19. Céy dau twong mang sy kién wu td EE-GM3 trong h¢ gen clia nd, trong d6 sy kién

ndy bao gdm trinh ty axit nucleic chira phan bd sung ctia né.

20. Hat d4u twong chuyén gen mang sy kién wu ti EE-GM3 trong hé gen clia nd, trong
do su kién nay bao gdm trinh ty axit nucleic néu trong SEQ ID NO. 2 tir nucleotit
1441 dén nucleotit 1462 va trinh tu axit nucleic néu trong SEQ ID NO. 3 tir nucleotit

230 dén 251, hodc phin b sung clia c4c trinh ty néu trén.

21. Hat dau twong mang su kién wu to EE-GM3 trong hé gen clia nd, trong d6 sy kién
ndy bao gdm trinh ty axit nucleic néu trong SEQ ID NO. 2 va trinh ti axit nucleic néu

trong SEQ ID NO. 3, hodc ph'?m bd sung ctia céc trinh ty néu trén.

22. Fat du tuong mang sy kién vu ti EE-GM3 trong hé gen cia no, trong do su kién
nay bao gdm trinh ty axit nucleic néu trong SEQ ID NO. 2 tir nucleotit 1431 dén 1472
va trinh ty axit nucleic néu trong SEQ ID NO. 3 tur nucleotit 220 dén 261, hodc phan

b6 sung cua céc trinh tw néu trén.

23. Hat d4u trong mang sy kién vu to EE-GM3 trong hé gen cta nd, trong do su kién
nay bao gbm trinh ty axit nucleic néu trong SEQ ID NO. 11 tlr vi tri nucleotit 1452

dén vi tri nucleotit 16638 hodc phin bd sung ctia né.

24. Hat dau twong mang su kién wu tt EE-GM3 trong hé gen ctia n6, trong do sy kién

ndy bao gom trinh tu axit nucleic chira phan bo sung cua no.

25. Phwong phép tao ra hat ddu twong mang sy kién wu ti EE-GM3, trong d6 phuong
phép nay bac gdm budce lai chéo cdy dau twong theo diém 2 véi cdy dau tuong khéc,

vé trdng hat mang sy kién vu td EE-GM3 thu dugc tir bude lai chéo néu trén.

26. Phuong phép tao ra hat ddu twong mang sy kién wu ti EE-GM3, trong do phuong
phép ndy bao gbm buéc lai chéo cdy dau twong theo diém 8 véi cdy dau twong khac,
va tréng hat mang su kién vu to EE-GM3 thu dugc tlr bude lai chéo néu trén.

27. Phuong phflp tao ra hat dau twong mang sy kién wu ti EE-GM3, trong d6 phuong
phéap nay bao gbm budc lai chéo cay phat trién tir hat theo diém 9 véi cdy dau tuwong
khéc, va trdng hat mang sy kién vu tt EE-GM3 thu dugc tir bude lai chéo néu trén.
2‘8."Phudng phép tao ra cdy déu tvong mang su kién wu td EE-GM3, trong d6 phuong
phap nady bao gbm budc lai chéo cay dau twong theo diém 11 véi cdy dau twong khac,

va tréng_ hat mang su kién vu td EE-GM3 thu dugc tir bude lai chéo néu trén.
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29. Phwong phdp tao ra hat ddu twong mang su kién uu tG EE-GM3, trong d6 phuong
phép ndy bao gdm bude lai chéo ciy dau tuong theo diém 15 véi cdy dau twong khac,

va trdng hat mang su kién wu ti EE-GM3 thu dugc tir budc lai chéo néu trén.

30. San shim dau twong thu dugc tir hat theo diém 3, trong d6 san phim dau twong
nay mang su kién vu td EE-GM3 va 1a kho dau tuong, hat nghién v&, bdt dau tuong,

hodc bong diu tuong.

31. San phém dau twong thu dugc tir hat thu dugc tir cdy ddu twong theo diém 8, trong
dé sén phém d4u tueng ndy mang sy kién vu ti EE-GM3 va la kho dau twong, hat

nghién v, bot dau twong, hodc béng dau twong.

3Z. San phdm dau trong thu dugc tir hat theo diém 9, trong d6 san phdm ddu twong
- ndy mang sy kién vu td EE-GM3 va 1a kho dau twong, hat nghién v, bot ddu tuong,

hogc béng déu tyong.

33. San phé‘m dﬁu twong thu duge tir hat theo diém 20, trong d6 san phém dau tuong
ndy mang su kién wu t EE-GM3 va 1a kh6 d4u tuong, hat nghién v, bot dau tuong,

hodc béng dau tuong.

34. San phdm dau turong thu duge tir hat theo diém 23, trong d6 san 'phém dau tuong
ndy mang sy kién vu td EE-GM3 va 13 kho dau tuong, hat nghién v, bdt ddu tuong,

hodc bong diu tuong.

35. Phuong phép tao ra cdy déu tuong chiu dugc thudc diét co glyphosat va/hoic
isoxaflutol, trong d6 phuong phép nay bao gdm budc dua sy kién wu ti EE-GM3 néu
trong diém 1 vao hé gen cia cdy ddu twong nay, va lya chon cdy con chiu dugc

“glyphosat va/hodc isoxaflutol, trong d6 cdy con ndy mang sy kién uu ta EE-GM3.

36. Phuong phép theo diém 25, trong d6 bude dua vao ndy bao gdm budc lai chéo cay
déu nreng tho nhét khong mang sy kién wu t@ EE-GM3 véi cdy dau tuong mang sy
kién vu ta EE-GM3, va luya chon cdy con chju dugc glyphosat va/hodc isoxaflutol,

trong d6 cdy con ndy mang sy kién vu ta EE-GM3.

37. Phuong phép tao ra cdy ddu tuong chiu dugc thubc diét co glyphosat va/hodc
isoxaflutol, trong d6 phuong phap nay bao gbm budc lai chéo ciy ddu tuong thix nhét

khong mang su kién wu td EE-GM3 véi cdy ddu twong mang sy kién vu ti EE-GM3
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theo diém 8, va lya chon cdy con chiu dugc glyphosat va/hodc isoxaflutol, trong do

ciy con ndy mang sy kién uvu tG EE-GM3.

38. Phuong phép tao ra cdy ddu twong chiu dugc thubc diét co glyphosat va/hodc
isoxzflutol, trong d6 phuong phap nay bao gbm bude lai chéo cly dau twong thir nhét
khéng mang su kién wu td EE-GM3 véi cdy ddu twong mang sy kién vu td EE-GM3
dugc trdng tir hat theo diém 9, va lya chon cdy con chiju dugc glyphosat va/hodc

isoxaflutol, trong d6 cdy con ndy mang sy kién wu ta EE-GM3.

39. Phuong phép tao ra cdy dau twong chiu dugc thudc diét co6 glyphosat va/hodc
isoxaflutol, trong d6 phuong phap nay bao gbm budc lai chéo cdy dau tuong thir nhét
khong mang su kién wu tG EE-GM3 véi cdy déu twong mang sy kién uu td EE-GM3
theo diém 14, va lya chon cdy con chiu duge glyphosat va/hodc isoxaflutol, trong d6

cdy con ndy mang sy kién uu ta EE-GM3.

40. Phuong phép tao ra cdy déu tuong chiu dugc thubc diét co glyphosat va/hodc
isoxaflutol, trong d6 phuong phap nay bao gbm bude lai chéo cdy dau tuong thir nhét
khong mang sy kién vu ti EE-GM3 véi ciy ddu tuong mang sy kién uvu td EE-GM3
theo diém 18, va lua chon ciy con chiu dugc glyphosat va/hodc isoxaflutol, trong dé

cdy con nay mang su ki¢n vu ti EE-GM3.

41, Phuong phép tao ra cdy dau twong chiu dugc thubc diét cd glyphosat va/hodc
isoxaflutol, trong d6 phuong phap nay bao gbm budc dua su kién vu t EE-GM3 néu
trong diém 18 vao hé gen cia cly dau twong ndy, va lua chon cdy con chiu duogc

glyphosat va/hodc isoxaflutol, trong d6 cdy con nay mang sy kién vu tG EE-GM3.

42. Phuong phap theo diém 41, trong d6 budc dua vao nay bao gdm budc lai chéo cy
dau twong thir nhit khong mang sy kién wu ti EE-GM3 véi céy déu tuong mang su
kién vu ti EE-GM3, va lya chon cdy con chiu dugc glyphosat va/hodc isoxaflutol,

trong d6 cdy con ndy mang su kién vu tG EE-GM3.

'43. Phuong phép tao ra cdy ddu twong chiu dugc thubc diét cd glyphosat va/hodic
isoxaflutol, trong d6- phuong phap nay bao gbm buéc lai chéo cly ddu tuong thir nhét
‘khong mang su kién vu ti EE-GM3 véi cdy déu twong mang su kién vu ta EE-GM3
theo diém 16, va lya chon cdy con chiu dugc glyphosat va/hogc isoxaflutol, trong do

cdy con ndy mang sy kién uu ta EE-GM3.
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- 44, Phuong phép tao ra cdy dau twong chiu dugc thudc diét ¢ glyphosat va/hodc
isoxafluto!, trong d6 phuong phép nay bao gbm budc lai chéo cdy dau twong thir nhét
khérg mang su kién wu to EE-GM3 véi cdy dau trong mang sy kién vu td EE-GM3
theo diém 17, va lya chon cdy con chiu dugc glyphosat va/hodc isoxaflutol, trong d6

céy con ndy mang sy kién wu ti EE-GM3.

45. Phucng phép tao ra cdy ddu twong chiu duoc thudc diét c6 glyphosat va/hodc
isoxaflutol, tfong do6 phuong phap nay bao gb6m bude lai chéo ciy dau tuong thir nhét
khong mang su kién wu ta EE-GM3 véi cdy dau tuong theo diém 18, va lya chon cay
con chiu dugc glyphosat va/hodc isoxaflutol, trong d6 cdy con ndy mang sy kién vu td

EE-GM3.

46. Phuong phdp tao ra céy ddu twong chiu dugc thubc diét c6 glyphosat va/hodc
ispxaﬂutol, trong d6 phuong phép nay bao gbm bude lai chéo cly dau twong thir nhét
1<h6ﬁg mang sy kién uu td EE-GM3 v6i cdy dau tuong theo diém 19, va lua chon cdy
con vchiu dugc glyphosat va/hodc isoxaflutol, trong d6 cdy con nay meing su kién uvu ta

EE-GM3.

47. Phuong phap kidm soat co dai trén canh ddng trdng cdy dau tuong theo diém 1,
- trong d¢ phuong phap nay bao gbm budc xit Iy canh ddng bang mot lugng hidu qua
cia thube diét co gbe isoxaflutol, trong d6 cdy dau tuong nay chiu duoc thude diét co

goc iscxaflutol nay.

48. Phuong phap kiém soét cd dai trén canh ddng trdng cy dau twong theo diém 1,
trong d6 phuong phép nay bao gdm budc xtt ly canh ddng bing thudc diét co 1a chit
uc ché HPPD trude khi tréng cdy dau twong nay hodc gieo hat, sau d6 trdng hotic gieo

dau tuong trén canh ddng da dugc xit ly trude ndy.

49. Phuong phap kiém soat c6 dai trén canh ddng trdng hat du twong theo diém 3,
trong do phuong phép nay bao gbm buéc xit Iy canh ddng, trong d6 hat nay duoc gieo,
bang thude diét co 13 chit tc ché HPPD trudce khi cdy du twong nay mam, nhung sau
khi dg gieo hat.

50. Phuong phép kidm soat ¢d dai trén canh ddng trdng cdy dau twong theo diém 1,
trong d6 phuong phép nay bao gbm budc xit Iy cdy nay bing thudc diét co 1a chit trc
ché HPPD trén ngon cdy du twong, bude xit Iy nay ¢ thé 13 ddng thoi, sau hodc trude

khi xtt 1y bang thudc diét cd sau khi ndy mam 1a glyphosat trén ngon cdy.
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51. Hat d4u twong mang su kién uu tu EE-GM3.

52. Phuwong phép tao ra hat ddu twong mang sy kién wu td EE-GM3, trong d6 phuong
phép nay bao g0m budc iai chéo cdy dugc trdng tir hat theo diém 51 véi cdy dau twong

khéc, va trong hat mang su kién wu ti EE-GM3 thu dugce tir bude lai chéo néu trén.

53, San. pham d4u tuong thu dugc tir hat theo diém 51, trong d6 san phim dau tuong
- nay mang sy kién wu ti EE-GM3 va la khd dau tuong, hat nghién v3, bdt dau tuong,

hoac bong ddu tuong.

54. Phuong phap tao ra cdy ddu twong chiu dugc thudc diét co glyphosat va/hodc
isoxaflutol, trong d6 phuong phép nay bao gbm buéc dua sy kién wu td EE-GM3 néu
trong diém 51 vao hé gen cla ciy ddu twong nay, va lwa chon ciy con chiu duoc

glyphosat va/hoic isoxaflutol, trong d6 cdy con nay mang sy ki¢n vu ti EE-GM3.

55. Phuong phép kidm so4t c6 dai trén canh ddng trdng cdy ddu twong dugce trdng tir
hat theo diém 51, trong d6 phuong phap nay bao gbm bude xir ly canh déng bing mat
lrong hi€u qué cua thubc diét cé gbc isoxaflutol, trong do cdy déu twong ndy chiu

duoc thube diét cd gbe isoxaflutol nay.

56. Phuong phép kiém soat co dai trén canh ddng trong hat dau twong theo diém 51,
bao gdm bude xt 1y canh ddng bing thudc diét cd 1a chét e ché HPPD trudc khi gieo

hat dau tuong ndy, sau d6 gieo hat ddu twong trén cédnh ddng da duge xit ly trude ndy.

57. Phuong phép kiém sodt ¢6 dai trén canh ddng trdng hat ddu tuong theo diém 51,
trong d6 phuong phap nay bao gbm budc xit ly cénh ddng, trong d6 hat nay dugc gieo,
bang thudc diét cé 1a chét tc ché HPPD trudc khi cdy dau twong nay mam nhung sau

khi da gieo hat.

58. Phuong phap kiém soat ¢6 dai trén cénh ddng trdng cay dau twong duge t_réng fur
hat theo diém 51, trong d6 phuong phap ndy bao gbm budc xir Iy cdy ndy béng thube
diét ¢6 1a chét e ché HPPD trén ngon cdy déu tuong, budce xit Iy nay c6 thé 14 ddng
thdi, sau hodc trude khi xir ly bang thude diét co saﬁ khi ndy mam 14 glyphosat trén

ngon cay.

59. Phuong phép tao ra hat dau twong mang sy kién uvu ta EE-GM3, trong d6 phuong
phép nay bao gdm budc lai chéo cdy déu twong theo diém 18 véi cdy dau tuong khéc,

va trdng hat mang sy kién wu ti EE-GM3 thu duogc tir bude lai chéo néu trén.
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60. San phim dau twong thu dwgce tr hat theo diém 21, trong d6 san phim dau twong
ndy mang sy kién wu td EE-GM3 va la kho déu tuong, hat nghién v, bot ddu tuong,

hodc bdng dau tuong.

61. Phuong phép kidm soat cd dai trén canh dong trong cdy ddu tuong theo diém 16
hodc hat dau tuwong theo diém 21, trong d6 phuong phap ndy bao gdm buéde xr Iy canh
déng bang thudc diét co 1a chit e ché HPPD trude khi trdng cdy ddu twong ndy hogc

gieo hat, sau do trdng hoic gieo dau twong trén canh ddng da duge xtt ly truéce nay.

62. Phuong phép kiém so4t cé dai trén cénh ddng trdng hat ddu tuong theo diém 21,
trong d6 phuong phap nay bao gdm buéce xtt Iy canh ddng, trong d6 hat ndy dugc gieo,
béng thubc diét cd 12 chét (rc ché HPPD trudc khi cay ddu tuong nay mam, nhung sau

khi da gieo hat.

63. Phuong phap kiém soat co dai trén cdnh ddng trdng cdy d4u tuong theo diém 16,
trong d6 phuong phép nay bao gdm buéde xit 1y ciy nay bang thudc diét o 14 chét trc
ché HPPD trén ngon cay ddu twong, bude xit Iy ndy c6 thé 12 ddng thoi, sau hoic trudc

kh1 XU ly bang thudc diét cé sau nay mam la glyphosat trén ngon cay

64. Phan tir axit nucleic chira trinh ty nucleotit néu trong SEQ ID NO: 11 tir vi tri
nucleotit 1452 dén vi tri nucleotit 16638 hodc phan bd sung ctia no, hoic chira trinh ty

nucleotit néu trong SEQ ID NO: 11 hodc phén bd sung ctia né.

65. Phan tt ADN chra theo thr tu céc trinh tu nucleotit sau: a) trinh ty nucleotit né€u
trong SEQ ID NO: 2 tir nucleotit 1 dén 1451; b) trinh ty nucleotit bd sung cho trinh tyr
nucleotit néu trong SEQ ID NO. 1 tir nucleotit 6760 dén nucleotit 6958; c) trinh tu
nucleotit néu trong SEQ ID NO: 1 tir nucleotit 6874 dén nucleotit 7298; d) trinh tu
nucleotit néu trong SEQ ID NO: 1 tir nucleotit 7 dén nucleotit 7291; e) trinh tu
nucleotit néu trong SEQ ID NO: 1 tir nucleotit 12 dén nucleotit 7265; f) trinh ty
nucléotit néu trong SEQ ID NO: 3 tir nucleotit 217 dén nucleotit 240; va g) trinh ty
nucleotit néu trong SEQ ID NO: 3 tir nucleotit 241 dén nucleotit 1408.

66. Phan tir axit nucleic theo diém 64, trong d6 trinh ty nucleotit nay bao gbm trinh ty

néu trong SEQ ID NO: 11.

67. Phan tir axit nucleic chtra trinh tu nucleotit néu trong SEQ ID NO: 1 hodc phan bd

sung cua no.
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68. Phan tt ADN chira trinh tr nucleotit néu trong SEQ ID NO: 2 tr nucleotit 1441
dén nucleotit 1462, va trinh ty nucleotit néu trong SEQ ID NO: 3 tir nucleotit 230 dén

251, hogc phan bo sung ctia no.

69. Phan tir ADN theo diém 68, trong d6 phan tir nay chira trinh ty nucleotit néu trong
SEQ ID NO: 2 tir nucleotit 1431 dén nucleotit 1472, va trinh tu nucleotit néu trong
SEQ ID NO: 3 tir nucleotit 220 dén 261, hoic phan bd sung clia cac trinh tw néu trén.

70. Phéan ttt ADN chfra trinh tu nucleotit néu trong SEQ ID NO: 2 va trinh ty nucleotit

néu trong SEQ ID NO: 3, hodc phin bd sung ctia céc trinh ty néu trén.

71. Phan tit ADN chta locus di truyén nhéan tao chira theo thr ty céc trinh tu nucleotit
sau: ) tririh tu nucleotit néu trong SEQ ID NO: 2 tlr nucleotit 1 dén 1451; b) trinh tu
nucleotit bd sung cho trinh ty nucleotit néu trong SEQ ID NO. 1 tir nucleotit 6760 dén
nucleotit 6958; ¢) trinh tw nucleotit néu trong SEQ ID NO: 1 tir nucleotit 6874 dén
nucleotit 7298; d) trinh tu- nucleotit néu trong SEQ 1D NO: 1 tir nucleotit 7 dén
nucleotit 7291; e) trinh tw nucleotit néu trong SEQ ID NO: 1 tr nucleotit 12 dén
nucleotit 7265; f) trinh tu nucleotit néu trong SEQ ID NO: 3 tr nucleotit 217 dén
nucleotit 240; va g) trinh tu nucleotit néu trong SEQ ID NO: 3 tir nucleotit 241 dén
nucieotit 1408.

72. Phuong phép x4c dinh sy kién uvu ti EE-GM3 trong mau sinh hoc, trong d6
phuong phé’lp nay bao gém bude phat hién ving dic hiéu EE-GM3 bang cip doan mdi
hozic miu do dic hiéu ma nhan dang mdt cach déc hi¢u ving bén suon déu 5° hodc dau
3’ ciia ADN ngoai lai chira gen chiu dugc thubc diét co trong EE-GM3 va ADN ngoai
lai dugc cai xen lién k& vé6i no; hat quy chiéu mang su kién vu ti EE-GM3 da duoc

ndp luu tai NCIMB v6i s ndp luu NCIMB 41659.

73. Phuong phép theo diém 72, trong &6 phuong phap nay bao gdm budc khuéch dai
doan ADN c¢6 tir 50 dén 1000 cip bazo tu axit nucleic c6 mit trong mAu sinh hoc b-fmg
céch 4p dung phan tng chudi polymeraza st dung it nhét hai doan mdi, mot trong sb
céé doan mdi nay nhén dang ving bén sudn dau 5’ ctia ADN ngoai lai mang gen chiu
duqcvthuc‘)‘c diét’ cod trong EE-GM3, vung bén sudn d3u 5° néu trén chua trinh tu
nﬁcleotit néu trong SEQ ID NO. 2 tlr nucleotit 1 dén nucleotit 1451 hodc ving bén
suon diu 2’ cua ADN ngoai lai mang gen chiu dugc thudc diét co trong EE-GM3,

ving bén sudn dau 3° néu trén chira trinh ty nucleotit ciia phan b6 sung cia SEQ ID
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NO. 3 tir nucleotit 241 dén nucleotit 1408, doan mdi con lai trong s6 cac doan moi nay
nhan dang trinh ty ndm trong ADN ngoai lai chira trinh ty nucleotit cia phin bd sung
cia SEQ ID NO. 2 tir nucleotit 1452 dén nucleotit 1843 hodc trinh ty nucleotit néu
treng SEQ ID NO. 3 tir nucleotit 1 dén nucleotit 240 hodic doan mdi con lai trong sb
cac doan méiv nay nhan dang trinh ty ndm trong ADN ngoai lai chira trinh ty nucleotit
néu trongk SEQ ID NO. 1 hodc phén bb sung clia né, hodic chira trinh ty nucleotit néu
trong SEQ ID NO. 11 tir nucleotit 1452 dén nucleotit 16638 hodc phn bd sung cia
no. |

74. Phuong phép theo diém 73, trong d6 doan mdi nhin dang ving bén suon dau 5°
chura trinh tu nucleotit c6 17 dén 200 nucleotit 1ién k& dugc chon tir trinh tw nucleotit
néu trong SEQ ID NO. 2 tir nucleotit 1 dén nucleotit 1451 hodc doan mdi nhan dang
ving bén swon diu 3’ cia EE-GM3 chira trinh tw nucleotit ¢6 17 dén 200 nucleotit lién
k& duogc chon tir trinh ty nucleotit cia phin bd sung cta SEQ ID NO. 3 tir nucleotit
241 dén nucleotit 1408, va doan mdi nhan dang trinh ty ndm trong ADN ngoai lai cé
17 dén 200 nucleotit lién k& duogc chon tir trinh ty nucleotit ciia phé“ln bd sung cua SEQ
ID NO. 2 tr nucleotit 1452 dén nucleotit 1843, hoic trinh tu nucleotit néu trong SEQ
ID NO. 3 tir nucleotit 1 dén nucleotit 240, ho#c trinh ty nucleotit néu trong SEQ ID
NO. 1 hodc ph?m bd sung ctia no, hoic trinh ty nucleotit néu trong SEQ ID NO. 11 tir

nucleotit 1452 dén nucleotit 16638 hodc phin bd sung ctia né.

75. Phuong phép theo diém 73, trong d6 doan mdi nhan dang ving bén sudn dau 5°
chtra, & du 3’ clia no, trinh ty nucleotit co it nhét 13 17 nucleotit 1ién ké duoc chon tir
trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1 dén nucleotit 1451 hodc doan
mdi nhan dang ving bén sudn diu 3’ ciia EE-GM3 chura, & dau 3’ cla né, trinh ty
nucleotit ¢6 it nhét 13 17 nucleotit lién k& dugc chon tir trinh ty nucleotit ctia phﬁn bd
sung cua SEQ ID NO. 3 tir nucleotit 241 dén nucleotit 1408, va doan mdi nhan dang
trinh tu ndm trong ADN ngoai lai ¢6, & dhu 3 clia né, it nhat 1a 17 nucleotit lién k&
duoc chon tir trinh tw nucleotit ciia phﬁn bd sung ciia SEQ ID NO. 2 tir nucleotit 1452
dén nucleotit 1843, hoic trinh ty nucleotit néu trong SEQ ID NO. 3 tir nucleotit 1 dén
nucleotit 240, hodc trinh ty nucleotit néu trong SEQ ID NO. 1 hodc phan bd sung clia
nd, hodc trinh ty nucleotit néu trong SEQ ID NO. 11 tir nucleotit 1452 dén nucleotit

16638 hodc phan b sung ctia no.
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76. Phuong phép theo diém 75, trong d6 cac doan mdi 14n lugt cha trinh tw néu trong
SEQ ID NO. 5 va SEQ ID NO. 4, hodc 14n lugt chira trinh tw néu trong SEQ ID NO. 5
va SEQ ID NO. 7.

77. Phuong phép theo diém 76, trong @6 phuong phép nay bao gdm buéc khuéch dai
doan khoang 263 hodc 706 cdp bazo bang cach 4p dung quy trinh xdc dinh EE-GM3
bang PCR.

78. Kit chira mot doan mdi nhén dang ving bén sudn d4u 5° cia ADN ngoai lai chira
gen chiu dugc thubc diét cé trong EE-GM3, viing bén sudn dau 5’ néu trén chra trinh
~ tu nucleotit néu trong SEQ ID NO. 2 tlr nucleotit 1 dén nucleotit 1451 hodc mot doan
moi nhén dang ving bén sudn d4u 3’ cua ADN ngoai lai chira gen chiu dugc thubc
diét c6 trong EE-GM3, ving bén sudn dAu 3’ néu trén chira trinh ty nucleotit cia phan
b6 sung cita SEQ ID NO. 3 tir nucleotit 241 dén nucleotit 1408, va mdt doan mdi nhan
dang trinh ty nim trong ADN ngoai lai, ADN ngoai lai néu trén chira trinh tu nucleotit
~ cga phan bd sung cia SEQ ID NO. 2 tir nucleotit 1452 dén nucleotit 1843, hoac trinh
tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 1 dén nucleotit 240, hosc trinh tu
nucleotit néu trong SEQ ID NO. 1 hodc phin bd surig cda no, hoic trinh ty nucleotit
néu trong SEQ ID NO. 11 tir nucleotit 1452 dén nucleotit 16638 hodc phin bd sung
cla n(’);
79. Kit theo diém 78, trong d6 doan mdi nhan dang vung bén sudn dau 5’ chira trinh tu
nucleotit 6 17 dén 200 nucleotit lién k& dugc chon tir trinh ty nucleotit néu trong SEQ
ID NO. 2 tir nucleotit 1 dén nucleotit 1451 hogic doan mdi nhén dang ving bén sudn
diu 3’ ciia EE-GM3 chtra trinh tw nucleotit c6 tir 17 dén 200 nucleotit lién ké dugc
chon tir trinh ty nucleotit cia phén bd sung cia SEQ ID NO. 3 tir nucleotit 241 dén
nucleotit 1408, va doan mdi nhin dang trinh ty ndm trong ADN ngoai lai c6 17 dén
200 nucleotit lién k& dugc chon tir trinh ty nucleotit cua phén bd sung cua SEQ ID
NO. 2 tir nucleotit 1452 dén nucleotit 1843, ho#c trinh tu nucleotit néu trong SEQ ID
NO. 3 tir nucleotit 1 dén nucleotit 240, hoic trinh ty nucleotit néu trong SEQ ID NO. 1
hodc ph%m bd sung cla né, hodc trinh ty nucleotit néu trong SEQ ID NO. 11 tur

nucleotit 1452 dén nucleotit 16638 hodc phin bd sung ciia no.

80. Kit theo diém 79, trong d6 doan mdi nhén dang ving bén sudn diu 5’ chua, & d4u

3’ cua no, trinh tu nucleotit co it nhét 13 17 nucleotit lién k& duoc chon tir trinh ty
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nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1 dén nucleotit 1451 hoic doan mdi
nhan dang ving bén suon diu 3’ ctia EE-GM3 chtra, & ddu 3’ cta né, trinh tw nucleotit
¢6 it nhét 12 17 nucleotit lién k& dugc chon tir trinh tw nucleotit cia phé‘m bd sung cia
SEQ ID NO. 3 tir nucleotit 241 dén nucleotit 1408, va doan mdi nhén dang trinh tu
nim trong ADN ngoai lai ¢6, & dAu 3’ ctia n6, it nhét 13 17 nucleotit 1ién ké dugc chon
fir trinh tw nucleotit cia phdn bd sung cia SEQ ID NO. 2 tir nucleotit 1452 dén
nucleotit 1343, hodc trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 1 dén
nucleotit 240, hoic trinh ty nucleotit néu trong SEQ ID NO. 1 hodc phin bd sung clia
n6, hoic trinh tu nucleotit néu trong SEQ ID NO. 11 tir nucleotit 1452 dén nucleotit

16638 hoiic phan bd sung cta né.

- 81. Kit theo diém 79, trong d6 kit ndy chira doan mdi chira trinh ty néu trong SEQ ID
NO. 4 va doan mdi chira trinh tu néu trong SEQ ID NO. 5, hoic chira doan mdi chira
trinh ty néu trong SEQ ID NO. 5 va doan mdi chira trinh ty néu trong SEQ ID NO. 7.

82. Cap doan moi, bao gém doan mdi thir nhit ma, trong cac diéu kién phat hién dic
hiéu EE-GM3 d&d dugc t8i wu hda, nhan dang mdt cach ddc hiéu trinh ty nim trong
- ving bén sudn dau 5’ hoic dhu 3° cia ADN ngoai lai chira gen chiu dugc thubc diét
cd trong EE-GM3, viing bén swon du 5° néu trén bao gbm trinh tr nucleotit néu trong
SEQ ID NO. 2 tir nucleotit 1 dén nucleotit 1451 va viing bén sudn d4u 3’ néu trén bao
gbm trinh ty nucleotit cta phin bd sung cia SEQ ID NO. 3 tir nucleotit 241 dén
nucleotit 1408, va doan mdi thir hai ma nhén dang trinh tu trong ADN ngoai lai lidn k&
v6i ving bén suon ddu 5’ hodc 3’ néu trén trong EE-GM3, ADN ngoai lai nay bao
gdm trinh tu nucleotit ciia phin bd sung ciia SEQ ID NO. 2 tir nucleotit 1452 dén
nucleotit 1843, hoéc trinh tu nucleotit néu trong SEQ ID NO. 3 tir nucleotit 1 dén
nucleotit 240, hoic trinh tw nucleotit néu trong SEQ ID NO. 1 hodc phén bd sung cua
nd, hoic trinh tu nucleotit néu trong SEQ ID NO. 11 tir vi tri nucleotit 1452 dén vi tr

nucleotit 16638 hodc phan bd sung cia né.

83. Cép doan mdi theo diém 82, trong @6 doan mdi tht nhét chira trinh ty nucleotit c6
17 dén 200 nucleotit 1ién k& dugc chon tir trinh ty nucleotit cia phﬁn bd sung ciia SEQ
ID NO. 3 tu nucleotit 241 dén nucleotit 1408,' va doan mdi tht hai chta trinh ty
nucleotit ¢6 tir 17 dén 200 nucleotit lién k& dugc chon tir trinh tu nucleotit néu trong

SEQ ID NO. 3 tir nucleotit 1 dén nucleotit 240.
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84. Cép doan mdi theo diém 82, trong d6 doan mdi thir nhét chira, & ddu 3’ cia nd,
trinh tu nucleotit co it nhét 13 17 nucleotit 1ién k& dugc chon tiy trinh tw nucleotit néu
trong SEQ ID NO. 2 tir nucleotit 1 dén nucleotit 1451 hogc trinh ty nucleotit ¢6 it nhét
13 17 nucleotit lién k& dugc chon tir trinh ty nucleotit cia phﬁn bd sung ciia SEQ ID

NO. 3 tir nucleotit 241 dén nucleotit 1408.

85. C3p doan mdi theo diém 82, trong d6 doan mdi thir nhit chira, & diu 3’ cia nod,
trinh ty néu trong SEQ ID NO. 5.

86. Cap doan mdi bao gém doan mdi thur nhét chira, & diu 3’ ca no, trinh ty néu trong
SEQ ID NO. 5 va doan mdi thi hai chtra, & dau 3 clia no, trinh ty néu trong SEQ ID
NO. 4, trong d6: it nhét mdt trong cac doan mdi nay dugc danh diu; ddu 5° coa it nhét
-mot trong doan mdi nay bao gdm mot hodc nhidu bét cip nhim hoc trinh ty nucleotit
khong lién quan dén trinh ty bén sudn diu 5’ hodic 3’ cua trinh ty ADN ngoai lai, it
- nhét mot trong cac doan mdi nay chira trinh ty nucleotit & dau 3’ cua né ma kéo dai
‘qua Vtmg lién két gitta céc trinh ty c6 ngudn gbc tir ADN thyc vat va trinh tw ADN
ngoai lai, ving lién két nay 13 (’r céc nucleotit 1451-1452 trong SEQ ID NO. 2 hodc cac
nucleotit 240-241 trong SEQ ID NO. 3, v6i didu kién 1a 17 nucleotit lién k& & dau 3'
khong c6 ngudn gbe duy nhét tir ADN ngoai lai ho#c trinh ty c6 ngudn gdc tir thye vat
trong SEQ ID NO. 2 hodc 3; hodc it nhét mot trong céc doan moi nay chira trinh tu ¢6
mitc d6 twong ddng nim trong khoang tir 80 dén 100% véi trinh tw 14n luot nim trong
ving bén sudn diu 5" hodic 3' ciia sy kién uu td hogic ADN ngoai lai cua sy kién vu td
nay, va trinh ty doan mdi nay bao gbm it nhit mot bét cip nhdm véi ving bén sudn
d3u 5 hodic 3° ndy hoiic ADN ngoai lai ndy, v6i diéu kién 1a it nhit mot bét cip nham
nay van cho phép xéc dinh mot cach dic hifu sy kién wu ta bfmg cac doan mdi nay
trong cac didu kién PCR da duge t61 vu hoa.

87. Phuong phép theo diém 72, trong d6 phu@ng phap nay bao gdm budc lai axit
nucleic ctia mAu sinh hoe véi mu do dic higu déi véi EE-GM3.

88. Phuong phép theo diém 87, trong d6 trinh ty cua mAiu do dic hiéu c6 mirc do
tyong ddng trinh ty it nhét 13 80% véi trinh tw chira mdt phin ciia trinh ty bén sudn
ddu 5° hoic trinh ttj bén sudn diu 3’ ciia EE-GM3 va trinh ty ctia ADN ngoai lai tiép

giap no.
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89. Phuong phap theo diém 88, trong d6 trinh ty cua mau do dic hiéu c6 mirc dd
twong ddng trinh ty it nhit 1a 80% v6i trinh ty néu trong SEQ ID NO. 2 tir nucleotit
1431 dén 1472 hodc SEQ ID NO. 3 tir nucleotit 220 dén 261, hodic phan bd sung ctia

cAc trinh tu nay.

90. Kit chita mau do dic hiéu, c6 kha ning lai mot cach didc hiéu v6i ving dic hiu
cfia EE-GM3, trong d6 trinh tw ciia miu do dc hiéu néu trén c6 mic d twong ddng
 trinh ty it nhAt 12 80% v6i trinh ty chira mot phin ciia trinh tw bén sudn dau 5° hodc
trinh ty bén sudn dau 3’ cia ADN ngoai lai chita gen chiu duoc thubc diét co trong
EE-GM3 va trinh trr cia ADN ngoai lai tiép giap n6; hat quy chiéu mang s kién wu ta
EE-GM3 é3 duge ndp luu tai NCIMB voéi s6 ndp Ivu NCIMB 41659.

91. Kit theo diém 90, trong d6 trinh ty cta mau do dic hiéu chira trinh ty nucleotit ¢
mtrc d twong ddng trinh ty it nhét 1a 80% véi SEQ ID NO. 2 tir nucleotit 1441 dén
1462 hoic SEQ ID NO. 3 tir nucleotit 230 dén 251, hodic phin bd sung ciia c4c trinh tw
néu wén, |

92. MAu do dic hiéu chuta trinh tu nucleotit c6 mirc d6 twong ddng trinh tu it nhét 13
80% vdi trinh ty chira mot phén cua trinh tu bén sudn diu 5’ hoic trinh tu bén suon
dAu 3,, ctia ADN ngoai lai chira gen chiu dugc thubc diét cé trong EE-GM3 va trinh tu
cua ADN ngoai lai tiép giap nd, hoic phin bd sung cua chung; hat quy chiéu mang su
kién vu ti EE-GM3 da duoc ndp lvu tai NCIMB v6i s6 ndp luu NCIMB 41659. |

93. MAu do theo didm 92, trong d6 miu do ndy ¢6 mirc do twong dong trinh tu it nhét
1a 80% v&i SEQ ID NO. 2 tlr nucleotit 1441 dén_ 1462 hoic SEQ ID NO. 3 tir nucleotit

230 dén 251, h_oz?tc ph?m bd sung cua cac trinh tu néu trén.

94. MAu do dic hidu chira trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1441
dén 1462 hogc SEQ ID NO. 3 tir nucleotit 230 dén 251, hogc phin bd sung ciia cac

trinh tir néu trén.

95. Phuong phép xac nhdn do tinh khiét cua hat, trong d6 phuong phép nay bao gdm
buéc phat hién ving déc hi¢u EE-GM3 bang doan mdi hodic mau do dic hiéu ma nhén
dang mdt cach dic hiu ving bén suon diu 5° hodc déu 3’ cia ADN ngoai lai chira
gen chiu duqé thube. diét co6 trong EE-GM3 va ADN ngoai lai da duge cai xen tiép
giap no trong mau hat; hat quy chibu mang su kién vu ti EE-GM3 da dugc ndp luu tai

NCIMB véi s6 ndp luu NCIMB 41659.
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96. Phuong phédp sang loc hat theo sy ¢6 mit cia EE-GM3, trong d6 phuong phap nay
bao gdm bude phat hién ving dic hiéu EE-GM3 bing doan mdi hogc mAu do dic higu
ma nhin dang mot cach dic hiéu ving bén sudon dAu 5° hodc ddu 3’ cia ADN ngoai lai
chira gen chiu dugc thubc diét co trong EE-GM3 va ADN ngoai lai dd dugc cai xen
tiép gidp noé trong rri?lu 10 hat; hat quy chiéu mang su kién vu to EE-GM3 da dugc nfp
hwu tai NCIMB voi 56 nop lru NCIMB 41659.

97. Phuong phap phat hién sy c¢6 mit cuia sy kién wu ti EE-GM3 trong mau sinh hoc
béng céach lai v6i miu do axit nucleic dd dwgc dénh ddu v& co ban 1a theo cach bd
sung, trong d6 ty 1¢ miu do:axit nucleic dich dugc khuéch dai bang cach tai sit dung
trinh ty axit nucleic dich, trong d6 phuwong phdp nay bao gdm céc budc: a) lai trinh ty
axit nucleic dich néu trén véi oligonucleotit cta axit nucleic th nhét chira trinh ty
nucleotit néu trong SEQ ID NO. 2 tr nucleotit 1452 dén nucleotit 1469 hoiic phén bd
sung cia né hodc oligonucleotit cia axit nucleic thu nhét néu trén chira trinh tu
nucleotit néu trong SEQ ID NO. 3 tir nucleotit 223 dén nucleotit 240 hoic phan bd
sung clia no; b) lai trinh ty axit nucleic dich néu trén vé6i oligonucleotit ciia axit nucleic
thir hai chita trinh ty nucleotit néu trong SEQ ID NO. 2 tir nucleotit 1434 dén nucleotit
1451 hoac ph'?m bd sung cua nd hodc mAu do axit nucleic da duge danh ddu néu trén
chira trinh tu nucleotit néu trong SEQ ID NO. 3 tr nucleotit 241 dén nucleotit 258
hoic phin bd sung clia no, trong d6 oligonucleotit thir nhét va th@ hai néu trén tring it
nhit mot nucleotit va trong d6 oligonucleotit thir nhét néu trén hoic oligonucleotit thir
hai néu trén duoc danh ddu d& 1am mAu do axit nucleic dd duge danh dau néu trén; c)
chi phan c4t mAu do da dugc danh ddu trong bd d6i mau do:trinh tyr-axit nucleic dich
bing enzym ma phén cét mAu do chon loc dé phan ly bo ddi sao cho @& lai trinh tu
dich con nguyén ven; d) tdi st dyng trinh tr axit nucleic dich bang cach lip lai céc
budc (a) dén (c); va ¢) phat hién mAu dd da dwoc danh déu va phan cét, bing cach d6

x4c dinh dugce sy ¢6 mit cia trinh ty axit nucleic dich néu trén.

98. Kit theo diém 78, trong d6 it nhét mot trong cac doan mdi nayduge danh déu, hoic
trong d6 dlu 5’ cua it nhét mot trong cac doan mdi nay bao gém mot hodc nhiéu bt
cap nhim hoic trinh ty nucleotit khong lién quan dén trinh ty bén sudn du 5’ hoic 3’
cua trinh tw ADN ngoai lai, hodc trong do it nhit mot trong céc doan mdi ndy chia
trinh tu nucleotit & d4u 3’ ctia n6 ma kéo dai qua ving lién két gifta c4c trinh ty ¢

ngudn gdc tir ADN thyc vét va trinh tw ADN ngoai lai, ving lién két nay 12 & cic

-06-



27767

nucleotit 1451-1452 trong SEQ ID NO. 2 ho#c cic nucleotit 240-241 trong SEQ ID
NO. 3, véi diéu kién 13 17 nucleotit lién k& & du 3' khong c6 ngudn gbc duy nhét tir
ADN ngoai lai hogc trinh tyr ¢é nguén géc tu thuc vat trong SEQ ID NO. 2 hodc 3,
hodc trong do it nhét mot trong cac doan mdi nay chira trinh ty ¢6 mirc 49 twong dong
nim trong khoang tir 80 dén 100% véi trinh tu 14n lugt ndm trong ving bén sudn dau
5" hoiic 3' ciia su kién wu ti hofic ADN ngoai lai cla sy kién wu ti ndy, va trinh ty doan
mdi ndy bao gdm it nhit mot bat ciip nhim vé6i viing bén sudn dAu 5> hodc 3’ nay hodic
ADN ngoai lai ndy, véi didu kién 12 it nhét mot bét cip nhim nay van cho phép xéc
dinh mot cach ddc hiéu sy kién wu ta bang céc doan mdi ndy trong cic diéu kién PCR

34 duoc toi vu hoa.

99, Cép doan mdi theo diém 82, trong d6 it nh4t mét trong cic doan mdi duoc danh
- dAu, hodc trong d6 dau 5° cua it nhét mot trong cac doan mdi ndy bao gdbm mot hodc
nhiéu bét cip nhim hoic trinh tir nucleotit khong lién quan dén trinh ty bén swon dau
5’ hodic 3’ cfla trinh tu ADN ngoai lai, hodc trong do it nhét mot trong cac doan moi
nay chira trinh tu nucleotit & dAu 3° ctia né ma kéo dai qua ving lién két gitta c4c trinh
tu c6 ngudn gbc tir ADN thyc vét va trinh tw ADN ngoai lai, ving lién két nay 13 & cac
nucleotit 1451-1452 trong SEQ ID NO. 2 ho#c céc nucleotit 240-241 trong SEQ ID
NO. 3, v6i diéu kién 13 17 nucleotit 1ién k& & déu 3' khong ¢6 ngudn gbc duy nhét tir
ADN ngoai lai hodic trinh ty ¢6 ngudn gbc tir thye vét trong SEQ ID NO. 2 hogc 3,
hoac‘:' trong d6 it nhét mot trong cac doan mdi nay bao gom trinh ty c6 mirc dd twong
dbng ndm trong khoang tir 80 dén 100% véi trinh tw 1an luot nim trong ving bén suon
d3u 5' hodc 3' ctia sy kién vu ti hodc ADN ngoai lai cua sy kién vu ti nay, va trinh ty
doan mdi nay bao gdm it nhit mot bét cip nhdm véi viing bén sudn dau 5° hodc 3’ ndy
hodc ADN ngoai lai ndy, véi didu kién 13 it nh4t mot bét cap nhdm nay van cho phép
X4c dir}h mot cach dic hiéu sy kién vu td bing céc doan mdi ndy trong cac diéu kién

PCR d3 dugc t6i vu héa.
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7296
ADN

nhéan tao

Doan Sall cta vecto pSF10

ETBES! 7 9)
3' nos: trinh ty bao gdm ca ving khong dich ma ddu dau 3' ciia gen nopaline synthaza
tr ADN T ctia pTiT37 cha Agrobacterium tumafaciens - b0 sung

misc_feature

(480)..(1556) _ o ) -

hppdPF W336: trinh tw md hda 4-hydroxyphenylpyruvat dioxygenaza cia chung Pseudomonas
fluorescens A32 bién déi bing cich thay axit amin Glyxin 336 bang Tryptophan - b3 sung

peptit trung chuyén
(1557)..(1928)
TPotp Y: trinh ty ma héa peptit trung chuyén da dugc t6i wu héa
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va Helianthus annuus (huéng duong) - b6 sung

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5'UTR
(1929)..(2069)
5'tev: trinh ty bao gém trinh ty din ddu cla virut gy bénh Etching & cy thubc 14 - bd sung

trinh tw khéi dau
2070)..(3359) .
Ph4a748 ABBC: trinh ty bao gom ving trinh ty khéi dAu ctia gen histon H4 ciia Arabidopsis thaliana

chira d6t bién lip doan bén trong -bd sung

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

trinh tw khéi du
(3360) . . (4374) )
Ph4a748: trinh ty bao gém "trinh ty kh&i dau cia gen histon H4 clia Arabidopsis thaliana,

Intron
(4375)..(4855)

intron1 h3At: intron thd nhét cla gen II cla bién thé histon H3.III ctia Arabidopsis thaliana

By e SB8Yy

TPotp C: trinh ty ma héa clia peptit trung chuyén da duoc tdi vu hda, chira trinh ty cia gen tiéu don vj

nh6 RuBisCO clia Zea mays (ngd) va Helianthus annuus (huéng duong)

misc_feature
(5228)..(6565)

2mepsps: trinh ty ma héa gen bién thé kép 5-enol-pyruvylshikimat-3-phosphat synthaza

cla Zea mays (ngd) (Lebrun et al., 1997)

<220>
<221>
<222>
<223>

en két thic
6566)..(7252)

3' histonAt: trinh tu bao gém cé ving khong dich mi diu 3' cia gen histon H4 ctia

Arabidopsis thaliana (Chabouté et al., 1987)

<400> 1
gtcgactcta

tcgagctcgg
cgccagggtt
tcccgatcta
attttgtttt
ctcataaata

aattatatga

gcagatctgg
tacctacctg
ttcccagtca
gtaacataga
ctatcgcgta
acgtcatgca

taatcatcgc

ccggeccacc
gcgaaagggg
cgacgttgta
tgacaccgcg
ttaaatgtat
ttacatgtta

aagaccggca

ggtgggccat
gatgtgctgc
aaacgacggc
cgcgataatt
aattgcggga
attattacat

acaggattca
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atgggcccgce
aaggcgatta
cagtgaattg
tatcctagtt
ctctaatcat
gcttaacgta

atcttaagaa

ggccgcgaat
agttgggtaa
cggccgcaat
tgcgcgctat
aaaaacccat
attcaacaga

actttattgc

60
120
180
240
300
360
420



caaatgtttg

taatcggcgg
ttgaagttcc
gggcccatca
gatccgtcca
aggcggectt
attttcttca
atgccttecgce
tcttegttca
ccggtgtact
tagaagttgg
actttgagac
tcgtagatcg
cccttgatceg
ccgagttcca

cacaccgacg

aggatcaggt

actttggtga
aattcgatga
cggatccttc
aggctggegg
atcacggtgg
ccgtaggecg
aagtcgttag
gccaccatgt
gaagccatgg
agaaatgatt
tttgtatatg
agaacggtta
ggagagtcta
ccgtgtgtac

aacgatcggg
tcaatacacc
actcgccaaa
gggtttccga
gcaggatacc
cgagcatttc
acgcgtccca
cgttgaactg
gcgggatgeg
cgcccttgat
cccagtagac
ctgcaccgac
agctgecttc
ccggcaggtt
gggcgeggtt
ggccgtgttc
tgatctcgec
agcccatgat
attcaaagcc
cgccgttget
tggacttgag
gcgccataga
gccacacctg
ccttcttggt
tggcctgage
ctatcgttcg
taaattgctg
ttgtgtttcg
agagtagatt
ttttttgagc

aataaaatga

gaaattcgtc
acgacgcacc
cccatcgtcg
gaagatctgc
gcgtgectge
gtaataagtg
ggtcttgacc
catcaggaac
gatcatgccg
atcgaagtaa
catgcggccg
cggattgcgce
gccgaaacgg
caattccatc
gtaggccttt
ggccgcaaag
ctggcggtac
ctcgaagatc
catcaggccc
gacgttgccg
cccctggaac
cagcggeggce
catatattga
ggtggggaag
aggggcggtc
taaatggtga
caatagaagt
aattctagag
tgggtgagaa
aatcagatcg

tgtataaacc
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gagtcaccct
tggtcacgtt
cccttgeget
agcagcaggc
agttgatcca
tctggcggcy
aggtcgtcgg
tcttcgatct
tccggegeac
cgcgettcac
cgatagacgt
tccacacctt
tcgatcaggt
ggcceggtgt
tgcgagtcct
taggaggcga
aggtgcacgt
ggctccaggg
attgggtttt
aggcttctgg
ggagcgacgg
aggtacgaca
actcttccac
gcggcgttgg
cggctaacgg
aaattttcag
agaatgcttg
tcgagagaaa
agatgtgaaa
catattaaat

gtcgatctgt
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cggccggget
cgatggactc

ggatgaattc
gtttgtcgec
ccggctcgec
cggtcatgaa
tgaggaacgc
gcceccgegec
tcatggcctt
ggaagttgaa
tgtgggtcag
cgaggtacac
acaacggcgc
caatatggat
tcacgcggaa
tgctgttggg
tcttggaacg
tacccggegt
cgtatagatc
aggagcggcg
cggtggccga
gcgtctcgaa
cgttgctggg
acttaaggcc
tcgcgactga
aaaattgctt
attgcttgag
ttgatgtctg
ttgtttttat
ctaacggctg
tttaatcgac

ttttgacgct
gaacagcgcc
gaagaacacc
ttccacggaa
gtggtcaggc
gcgcatgecg
cacgtgctgg
cttggacgac
ggaagtcagg
caatttctcg
gtggtcgatg
gaagtcgatg
gccgecgatg
cggctgggeg
cgccatgecg
ctcgttgttg
gtgggtcgeg
cggcgacgcg
tgccatgcac
ggcgacgggg
cgaggccatc
cttcttgttg
aagggtggag
ggtgaacgga
ggaggagatc
ttgctttaaa
attcgtttgt
tagaagaaga
aggcaaagac
agatatcgat
ggttcatatt

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



agtgatccgc
ccacaaatta
cacattattt
accgaaaaag
gatactggaa
cgtcgatctg
ctaégaatcg
ttttggaact
tattttaaaa
atactaattt
ttagtattat
ctttcgacca
aatgggatgt
aatagataaa
caaccggcac
ttgagtggtyg
tcatctcagce
tcatatttct
gtactcgagt
cgaggagaaa

ttgatgctga

gaaaccacca:

tgtgagtgcc
gttactttat
tgttgacatc
atttatggtc
acttgataat
ctacaaaatt
tgggttttta
ttccgagttc
aaagacgatt

taaaacagat

gtgatggcag
gggtaatgaa
gaaaattttc
atttataata
aaacaatgac
ttttaatcga
tcttttgttt
cggaaaataa
acccacgaat
tgtagtagct
caagttatcg
taaatatcac
caacatttta
gtaactattt
tcacaaatac
gtttcattac
atcaaagatc
cctcgacctg
cgcgacgtac
tatgagtcga
gatgattccc
étcaacgaat
ggttggtaat
ctattgaagt
ccatttacaa
gaaagaaggc
actaacatat
agtataaatc
aaataaaagc
caaaatattg
cttagtggct
cgacggttta

tgatagccac
gcggcaatat
acatgctttt
tagtgattta
aatcatacga
cggttcatat
tacatgtggc
aattgcgcca
tacaagttac
taatgtatat
tattgatatt
caaatttaca
atttcccttt
acataagagg
aaacagagca
aattgtgtca
atgctcactt
caggcatgca
gttcgaacaa
ggcatggata
agagcaagat
ttacttgtgg
tatttttgtt
gtgttcttgt
ttgataactt
aatacccatt
gattgtcatt
actatattat
atgtgaaaat
ccgcttcatt
atcactgcca

tacatcattt
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taagaatcgt
tttggaactc
attttaaaaa
tactaatttt
tccgtgtgta
tagtgatccg
gccacaaatt
tcacattatt
aaccgaaaaa
tgatactgga
gatattggaa
aagtttgtgt
gagaaactat
ttttaaaatc
cacgacatgt
cttgcagceac
caggggaact
agctctagag
ttggttttaa
cactaagttc
agtttgtgct
ctttgacatg
aatgtgattt
ggtctatagt
ggtatacaca
gtatgttcca
gtttttccag
aaatcttrttt
tttcaaataa
accctaattt
tcacgcggat

tattgtacac

-104-

cttttgtttt
ggaaaataaa
cccacgaatt
gtagtagctt
caataaaatg
cgtgatggca
agggtaatga
tgaaaatttt
gatttataat
aaaacaatga
catacaatgg
ataccaagtt
agaccacaag
acattaacaa
caaagccaca
aaactatctt
tagtgtatcc
cggccgecac
aagcttgcat
ccctgaagtg
gcaagtgaca
tcgtgtgctce
taaaacctct
ttctcaaagg
aactttgtaa
atatcaatat
tatcaatata
cggttgtaac
tgtgatggeg
gtggcgccac
cactaatatg

acggatcgat

acatgtggcg
attgcgccat
acaagttaca
aatgtatatt
atgtataaac
gtgatagcca
agcggcaata
cacatgcttt
étagtgattt
caatcatatg
gtattgcctt
atcaattgta
aacacacttc
aaataattac
agtaaattcg
gctctgggaa
atgcctcgac
cgcggtggag
gcctgcaggt
agcatgatct
caattgtaat
tgtttgtatt
tatgtaaata
gaaattaaaa
atttggtgat
caatacgata
cattaagcta
ttgtaattcg
caattttatt
atgtaaaaca
aaccgtcgat

atctcagccg

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200



ttagatttaa
acaatttcac
tcaatttctc
acaggtatga
ttttttctgt
cattccagtt
gattgagtct
gttctgtata
tagggttttc
ggattagggt
taatgaaaat
cgatctcctc
ctccgttcac
tctccaccct
gcaacaagaa
tgatggcctc
tcccegtege
ggtgcatggce
tcaagctgcc
aggggacaac
ccttgaggac
ttggctgtgg
ggaatgctgg
caacttacgt
tcggattgaa
ttcgtgtcaa
gcagtcagta
ttgaaatcat
agcgttttgg
gtcaaaaata

atttcttggc

tatgcgatct
atctttctca
tcgactctag
tttgtttgta
tactgtctcc
tgaaaataaa
agtcgattta
accagatttg
gagtcaattt
tttaagtggt
ccccaattga
ctcagtcgcg
cggccttaag
tcccagcaac
gttcgagacg
gtcggecacc
ccgccgetcec
cggcgccgag
ggggtccaag
agtggttgat
tcttggtctc
tggaaagttc
aatcgcaatg
gcttgatgga
gcagcttggt
tggaatcgga
cttgagtgcc
tgataaatta
tgtgaaagca
caagtcccct

tggtgctgca

gattgctcaa
cccaaatcta
aggatccaag
attagatcag
gcgatctgat
ggtccgtctt
ttggatgatc
tctgtgtgceg
tgccectttt
gacgtttagt
ctgttcaatt
accgttagcc
tccaacgcecg
ggtggaagag
ctgtcgtacc
gccgtegcetc
tccagaagcc
gagatcgtgc
tcgectttecca
aacctgctga
tctgtcgaag
ccagttgagg
cggtccttga
gtaccaagaa
gcagatgttg
gggctacctg
ttgctgatgg
atctccattc
gagcattctg
aaaaatgcct

attactggag

27767

aaaatagact
ctcttaaccg
cttatcgatt
gggtttaggt
tttacgacaa
ttaagtttgc
cattcttcat
attgtcatta
ggttatatct
attccaattt
tcttgttaaa
ggaccgcccc
ccttceccac
ttcaatgtat
tgccgecget
cgttccaggg
tcggcaacgt
tgcagcccat
accggatcct
acagtgagga
cggacaaagc
atgctaaaga
cagcagctgt
tgagggagag
attgtttecct
gtggcaaggt
ctgctccttt
cgtacgtcga
atagctggga
atgttgaagg
ggactgtgac

-105-

ctccgtettt
ttcttcttct
tcgaacccect
ctttccatta
tagagtttcg
tggatcgata
cgtttttttc
cctagccgtg
ggttcgataa
cttcaaaatt
tgcgcagatc
tgctcaggcec
caccaagaag
gcaggtgtgg
gtctatggcg
gctcaagtcc
cagcaacggc
caaggagatc
cctactcgcec
tgtccactac
tgccaaaaga
ggaagtgcag
tactgctgcet
acccattggce
tggcactgac
caagctgtct
ggctcttggg
aatgacattg
cagattctac

tgatgcctca

tgtggaaggt

gcctataaaa
tctacagaca
caggcgaaga
ctttttaatg
ggttttgtcc
aacctgtgaa
ttgcttcgaa
tatcgagaac
cgattcatct
tagttatgga
cccatggett
aacatggtgg
gctaacgact
ccggectacg
cccaccgtga
accgccagcc
ggaaggatcc
tccggeaccg
gccctgtecg
atgctcgggg
gctgtagttg
ctcttcttgg
ggtggaaatg
gacttggttg
tgcccacctg
ggctccatca
gatgtggaga
agattgatgg
attaagggag
agcgcaagct

tgtggcacca

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060



ccagtttgca
catggaccga
aCthaaggC
tggttgccct
aggagaccga
aggaagggcc
acacgtacga
ccgtcaccat
tgagcacttt
ttttctgggt
tagtttgcgg
tcggttgaaa
ttaaattggt
acttttgacc
aaagggcggt
acgcggacac
agacataaac
ggtacaagtt
atcatagtct
attctggttc
taaacgcccg

<210> 2
<211> 1843

<212> ADN

<220>
<223>

gggtgatgtg
gactagcgta
gattgatgtc
ctttgccgat
gaggatggtt
ggactactgc
cgaccacagg
ccgggaccct
cgtcaagaat
ttctcactta
tagcgttctt
tataaatcga
gaaaattgct
tcaaatcttc
tcctatgtec
gacgtcgcat
cgattttggt
tgattgagca
aatcgtaaaa
caatttatca

ggcacgtggg

tao

EE-GM3

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

.

(145

misc_feature

. (1451)

ADN thyec vat

misc_feature

2)..(1843)

aagtttgctg
actgttactg
aacatgaaca
ggcccgacag
gcgatccgga
atcatcacgc
atggcgatgg
gggtgcaccc
taagctctag
agcgtctgceg
gttatgtgta
atcaagtttc
tcaattttgt
gaacatttat
gggaaagttc
tggtacggat
taaagtgtaa
acttgatgac
aatgtacaga
tcgctttaac

atcctctaga

cai xen hoac ADN ngoai lai

27767

aggtactgga
gcccaccgeg
agatgcctga
ccatcagaga
cggagctaac
cgccggagaa
ctttctcect
ggaagacctt
aactagtgga
ttttactttt
attacgcttt
actttatcag
atctaaatag
ttcctgattt
ccgtagaaga
atgagttaaa
cagtgagctg
aaacttcaga
agaaaagcta
gtccctcaga

gtcgac

-106-

gatgatggga
ggagccattt
tgtcgccatg
cgtggcttcc
caagctggga
gctgaacgtg
tgccgectgt
ccccgactac
tcccccgatc
gtattgggtt
ttcttcttge
cgttgtttta
aagagacaac
cacgatggat
caatgagcaa
ccgactcaat
atataaaacc
attttggtta
gagcagaaca

tttgatcggg

gcgaaggtta
gggaggaaac
actcttgctg
tggagagtaa
gcatctgttg
acggcgatcg
gccgaggtec
ttcgatgtgc

cgecgtttgtg

tggcgtttag
ttcagcagtt
aattttggca
atgaaattcg
gaggataacg
agctactgaa
tcctttatta
gaaacaaacc
ttgaatgaaa
aagattctat

ctgcaggaat

6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7296

ving bén sudn diu 5' cia ADN ngoai lai mang gen truyén tinh trang chiju dugc thude diét co trong



<400> 2
gacttccatg

atatatattc
tttttatata
taacatccaa
tctcttcaaa
gaaagctgaa
tggtcatcca
agagttgctt
tatgatacgt
tctaaaatat
atataattgc
aaaaaattat
atgaatttta
atacttctat
aaactctact
gtgtgtgttt
tttttatttt
tataatttaa
aaaatgattg
agaaaaatat
aaatatgtga
gactatgaca
ttttgagcga
ttatttttta
attatattta
gccctttegt
caaaagtcga
aatttaatgc
aagggcggtt
cgcggacacg

gacataaacc

tctagattca
aattacatct
tgttattagt
tgattttctc
taatatactt
catcaattgg
agcagaggtt
gtacgactaa
gtatgcaata
atagaataca
aattttgcaa
aaatcattgt
tataaaaaag
atttctatac
gtattttcaa
tcatttacgt
ttatccttaa
agcgctattt
aaatgaaaaa
attcaaactt
agaaaattaa
gcaagataat
gaaaataatg
ttttaaatat
tgtagctttg
tatcctcatc
atttcatgtt
caaaatttaa
cctatgtccg
acgtcgcatt
gattttggtt

ttgtactaag
ttttcaaaaa
taaaatttat
gtaattttaa
tatttgcccg
tacacttgga
atatcttcta
aacgcttata
aatgaataga
atatatgtat
aaccaaatta
cttcataaat
taatataaat
atgtttctat
aagttttttt
ccatgtaaaa
aatactttaa
aaaacgtttt
taaaactaat
ttatgtttaa
aatatcaagt
agggccaata
gaaaaaaaat
cttattaata
ctcattgtct
catcgtgaaa
gtctcttcta
aacaacgctg
ggaaagttcc
ggtacggata

aaagtgtaac

27767

atttcaaacg
acatatatgc
taaaaatcat
gactggacta
aggaatagca
tggttcccac
taactcgaca
ataatcgtta
tagataaata
gtataaaaaa
agaatataac
taattctaag
tttattcctt
acatgcgttt
ttgtttaaat
agaaaatatt
ataatatttt
tagaataaaa
gaaaacgaaa
aggtttttga
agtaggttac
tatttggata
aagtcattca
tttttatttt
tctacgggaa
tcaggaaata
tttagataca
tcctgattte
cgtagaagac
tgagttaaac

agtgagctga

-107-

atatatatat
atcgtatttt
aaaattaagt
aagaatatag
ttgccatatt
ggtttattat
aatcttcgtt
tacaatctat
tgatacaatt
ttcataaaac
tcaaatatta
tatctacaaa
tcttaaattt
caatgtctga
atattttttg
ttagttctat
ttcctattta
acataaaaca
acaatactaa
atatttctct
aacagttcgg
cctctcttaa
aatgataata
tttatcatat
ctttccecgga
aatgttcgaa
aaattgaagc
acgatggatg
aatgagcaaa
cgactcaatt

tat

atatatatat

ctaatacatt

aagtttcaca

tagtaacact

gaactattag

tgtctacatc
gtgcctatat
gattcacagt
atacaattat
accaataagc
ctagaaacaa
tagaaataat
atgaaaaata
tagtgatagg
tcatgtaatt
taaaatattt
aagcattttt
aacacatttt
attacaggaa
gattcgtttg
gtgcaacagt
gacgtaaaca
gatatataaa
tataaattat
cataggaacc
gatttgaggt
aattttcacc
aggataacga
gctactgaaa

cctttattaa

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1843



<210> 3

<§%%> 1408
<¢cls>  ADN
<213> nhén tao
<220>

<223>

cé trong EE-GM3

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400> 3
taacagtgag

@y

gacaaacttc
agaagaaaag
aacgtccctc
atgcggtcat
atatgttttg
aaatgacttt
aatctcgagg
aaatttcaat
tttcatgttt
ttatctccac
gggttctatyg
ttttatttgce
cagtgtggct
gagggtgatg
gtttttgaag
tatgtgctat
cattaattaa
gtaagtgatt
ccctggtatg
attttgtaat

misc_feature
.. (240)

cai xen hodic ADN ngoai lai
misc_feature

(241)..(1408)
ADN thuc vat

ctgatataaa
agaattttgg
ctagagcaga
agatttgatc
caatacgtgc
cttgttggat
caaatgattg
ccttgatttg
tcatgctttt
gagactttac
aataatataa
tggaactaaa
cacgaggcga
ctatgttggg
gttcatttct
attgataggg
gataatcacc
tattcctctt
atgatggact
aaaatttgtt

aaaaataaaa

accgaaacaa
ttattgaatg
acaaagattc
gggctgcagg
ctcaaagatt
tttgctatca
gtgttgacat
ttaatgcttt
atattgtgtg
ttggccatat
gagaatatct
gacatggtta
cgcgacttgt
gcctccactt
ttgcattatt
aagtccatat
caattaatgt
ggtgaagttt
tttagatgtt
ttcactcttt

aaatattaaa

27767

accggtacaa
aaaatcatag
tatattctgg
aattaatgtg
gccaaataga
catgtttatt
tcttttcaaa
cattaataaa
gttcatcctc
ttgagaagac
tgaattaata
ccccattaag
atttattttg
gttggtgttt
tttgttattc
ataggaattg
acatctggtg
ggagttcttt
tctcaaacag
ctcattcata

tattttctca

-108-

gtttgattga
tctaatcgta
ttccaattta
gttcatccgt
ttaatgtggt
gctccaaact
ttgttcgctg
taaataaaat
atcttatgtc
cttcttcatt
attattgagg
agagagtata
gaattgtact
tatatatgtg
gcgcgaatga
aagtgtcaaa
tggtgtttga
tgcaattaca
taggtgtaaa
tctttaaaaa

aatcaaacaa

gcaacttgat
aaaaatgtac
tcatcgettt
ctttttgtta
tcatctcect
aattataata
aagaaaagat
aactctttcc
actattatca
ataggcaatt
atatattata
gaggaattac
tttgcgtgag
aaaggaggat
tatatgccct
agggtgtgag
atttgtaggt
attctgtttt
gaaaaatggg
aagaatgata

cctttatttt

trinh ty bén swon dau 3' cia ADN ngoai lai mang gen truyén tinh trang chiu duoc thube diét

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

1020
1080
1140
1200
1260



27767

ttatgccaac aataattttg ttaaagatgg agatttcaat tattatataa gagttcatta 1320
tagttgaaaa ttgaatgaat gtatatgttt acgttttttg tctcaagtga aactaagatc 1380

aaatattcat atctattgag ctggtctt 1408

<210> 4
<211> 20

<212> ADN
<213> nhan tao

<220> .
<223> doan m6i SOY028

<400> 4
atcgctttaa cgtccctcag 20

<210> 5
<211> 18
<212> ADN

<220>
<223> doan m6iSOY029

<400> 5
caaggcctcg agattatc 18

<210> 6
<211> 20

<212> ADN
<213> nhan tao

<220>
<223> doan m6iSMP187

<400> 6
atatcaaccc gtagctcgac 20

<210> 7
<211> 23
<212> ADN
<213>  phan tao

<220>
<223> doanmé6iSTV019

<400> 7
ggcattaaat tggtgaaaat tgc 23

<210> 8
<211> 263

<212> ADN
<213> nhan tao

<220>
<223> trinh ty nucleotit ctia don vi siéu sao chép PCR bang céch st dung cic doan mdi SOY028 - SOY029

-109-



<400> 8
atcgctttaa

ttttgttaat
atctccctat
ttataataaa
gaaaagataa
<210> 9

<211> 20
<212>
<213>

<220>
<223>

<400>

gtcagccaca cagtgcctat

10
20

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

<220>
<223>

<400> 10
gttaccgtac

<210> 11

<211>
<212>
<213>
<220>
<223>
<400> 11
gacttccatg
atatatattc
tttttatata
taacatccaa
tctcttcaaa
gaaagctgaa
tggtcatcca

agagttgctt

27767

cgtccctcag atttgatcgg gctgcaggaa ttaatgtggt tcatccgtct

gcggtcatca atacgtgcct caaagattgc caaatagatt aatgtggttc

atgttttgct tgttggattt tgctatcaca tgtttattgc tccaaactaa

atgactttca aatgattggt gttgacattc ttttcaaatt gttcgctgaa

tctcgaggcc ttg

ADN
nhéan tao

doan mdi 1 dé khuéch dai doan d6i chiing (SOYO01)

ADN
nhan tao

aggtctttcc

17806
ADN
nhéan tao

tctagattca
aattacatct
tgttattagt
tgattttctc
taatatactt
catcaattgg
agcagaggtt

gtacgactaa

ttgtactaag
ttttcaaaaa
taaaatttat
gtaattttaa
tatttgcccg
tacacttgga
atatcttcta

aacgcttata

atttcaaacg
acatatatgc
taaaaatcat
gactggacta
aggaatagca
tggttcccac
taactcgaca

ataatcgtta

-110-

doan méi 2 dé khuéch dai doan d6i chiing (SOY02)

atatatatat
atcgtatttt
aaaattaagt
aagaatatag
ttgccatatt
ggtttattat
aatcttcgtt

tacaatctat

atatatatat
ctaatacatt
aagtttcaca
tagtaacact
gaactattag
tgtctacatc
gtgcctatat
gattcacagt

60
120
180
240
263

20

20

trinh tu nucleotit cia ADN ngoai lai va céc trinh tw bén sudn thyc vat trong su kién EE-GM3

60
120
180
240
300
360
420
480



tatgatacgt
tctaaaatat
atataattgc
aaaaaattat
atgaatttta
atacttctat
aaactctact
gtgtgtgttt
tttttatttt
tataatttaa
aaaatgattg
agaaaaatat
aaatatgtga
gactatgaca
ttttgagcga
ttatttttta
attatattta
gccctttegt
caaaagtcga
aatttaatgc
aagggcggtt
cgcggacacg
gacataaacc
gtacaagttt
tcatagtcta
ttctggttcc
aaacgccegg
gtgggccata
atgtgctgca
aacgacggcc
gcgataattt
attgcgggac

gtatgcaata
atagaataca
aattttgcaa
aaatcattgt
tataaaaaag
atttctatac
gtattttcaa
tcatttacgt
ttatccttaa
agcgctattt
aaatgaaaaa
attcaaactt
agaaaattaa
gcaagataat
gaaaataatg
ttttaaatat
tgtagctttg
tatcctcatc
atttcatgtt
caaaatttaa
cctatgtccg
acgtcgcatt
gattttggtt
gattgagcaa
atcgtaaaaa
aatttatcat
gcacgtggga
tgggcccgeg
aggcgattaa
agtgaattgc
atcctagttt

tctaatcata

aatgaataga
atatatgtat
aaccaaatta
Cttcataaat
taatataaat
atgtttctat
aagttttttt
ccatgtaaaa
aatactttaa
aaaacgtttt
taaaactaat
ttatgtttaa
aatatcaagt
agggccaata
gaaaaaaaat
Cttattaata
ctcattgtct
catcgtgaaa
gtctcttcta
aacaacgctg
ggaaagttcc
ggtacggata
aaagtgtaac
cttgatgaca
atgtacagaa
cgctttaacg
tcctctagag
gccgcgaatt
gttgggtaac
ggccgcaatt
gcgcgctata

aaaacccatc

27767

tagataaata
gtataaaaaa
agaatataac
taattctaag
tttattcctt
acatgegttt
ttgtttaaat
agaaaatatt
ataatatttt
tagaataaaa
gaaaacgaaa
aggtttttga
agtaggttac
tatttggata
aagtcattca
tttttatttt
tctacgggaa
tcaggaaata
tttagataca
tcctgatttc
cgtagaagac
tgagttaaac
agtgagctga
aacttcagaa
gaaaagctag
tccctcagat
tcgactctag
cgagctcggt
gccagggttt
cccgatctag
ttttgttttc

tcataaataa

-111-

tgatacaatt
ttcataaaac
tcaaatatta
fatctacaaa
tcttaaattt
caatgtctga
atattttttg
ttagttctat
ttcctattta
acataaaaca
acaatactaa
atatttctct
aacagttcgg
cctctcttaa
aatgataata
tttatcatat
ctttcccgga
aatgttcgaa
aaattgaagc
acgatggatg
aatgagcaaa
cgactcaatt
tataaaaccg
ttttggttat
agcagaacaa
ttgatcgggc
cagatctggc
acctacctgg
tcccagtcac
taacatagat
tatcgcgtat

cgtcatgcat

atacaattat
accaataagc
ctagaaacaa
tagaaataat
atgaaaaata
tagtgatagg
tcatgtaatt
taaaatattt
aagcattttt
aacacatttt
attacaggaa
gattcgtttg
gtgcaacagt
gacgtaaaca
gatatataaa
tataaattat
cataggaacc
gatttgaggt
aattttcacc
aggataacga
gctactgaaa
cctttattaa
daacaaaccg
tgaatgaaaa
agattctata
tgcaggaatt
cggcccaccg
cgaaaggggg
gacgttgtaa
gacaccgcgc
taaatgtata

tacatgttaa

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



ttattacatg
caggattcaa
agtcaccctc
ggtcacgttc
ccttgecgetg
gcagcaggcg
gttgatccac
ctggcggcegce
ggtcgtcggt
cttcgatctg
ccggcgcact
gcgcttcacg
gatagacgtt
ccacaccttc
cgatcaggta
gccecggtgtce
gcgagtcctt
aggaggcgat
ggtgcacgtt
gctccagggt
ttgggttttc
ggcttctgga
gagcgacggc
ggtacgacag
ctcttccacc
cggcgttgga
ggctaacggt
aattttcaga
gaatgcttga
cgagagaaat

gatgtgaaat

27767

cttaacgtaa ttcaacagaa attatatgat

tcttaagaaa ctttattgcc aaatgtttga

ggccgggcett
gatggactcg
gatgaattcg
tttgtcgect
cggctcgecy
ggtcatgaag
gaggaacgcc
ccececgegecc
catggccttg
gaagttgaac
gtgggtcagg
gaggtacacg
caacggcgcg
aatatggatc
cacgcggaac
gctgttgggc
cttggaacgg
acccggegtc
gtatagatct
ggagcggcgg
ggtggccgac
cgtctcgaac
gttgctggga
cttaaggccg
cgcgactgag
aaattgcttt
ttgcttgaga
tgatgtctgt
tgtttttata

tttgacgctt
aacagcgcct
aagaacaccg
tccacggaag
tggtcaggca
cgcatgccga
acgtgctgga
ttggacgact
gaagtcaggc
aatttctcgt
tggtcgatga
aagtcgatgt
ccgccgatge
ggctgggegce
gccatgeege
tcgttgttga
tgggtcgcga
ggcgacgcga
gccatgcacc
gcgacgggga
gaggccatca
ttcttgttge
agggtggaga
gtgaacggag
gaggagatcg
tgctttaaaa
ttcgtttgtt
agaagaagaa

ggcaaagacg

aatcggcggt
tgaagttcca
ggcccatcag
atccgtccag
ggcggecttc
ttttcttcaa
tgccttegec
cttcgttcag
cggtgtactc
agaagttggc
ctttgagacc
cgtagatcga
ccttgatcge
cgagttccag
acaccgacgg
ggatcaggtt
ctttggtgaa
attcgatgaa
ggatccttcc
ggctggeggt
tcacggtggg
cgtaggccgg
agtcgttagce
ccaccatgtt
aagccatggc
gaaatgattt
ttgtatatgt
gaacggttaa
gagagtctat
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aatcatcgca
acgatcgggg
caatacacca
ctcgccaaac
ggtttccgag
caggataccg
gagcatttcg
cgcgtcccag
gttgaactgc
cgggatgcgg
gcccttgata
ccagtagacc
tgcaccgacc
gctgccttcg
cggcaggttc
ggcgcggttg
gccgtgttcg
gatctcgecc
gcccatgatc
ttcaaagccc
gcecgttgcetg
ggacttgagc
cgccatagac
ccacacctgc
cttcttggtg
ggcctgagea
tatcgttcgt
aaattgctgc
tgtgttgaga
gagtagattt
tttttgagca

agaccggcaa
aaattcgtcg
cgacgcacct
ccatcgtcgc
aagatctgca
cgtgcctgcea
taataagtgt
gtcttgacca
atcaggaact
atcatgccgt
tcgaagtaac
atgcggccge
ggattgcgct
ccgaaacggt
aattccatcg
taggcctttt
gccgcaaagt
tggcggtaca
tcgaagatcg
atcaggccca
acgttgccga
ccctggaacg
agcggceggca
atatattgaa
gtggggaagg

ggggcggtcc
aaatggtgaa

aatagaagta
attctagagt
gggtgagaaa

atcagatcgc

2460

2520

2580

2640

2700

2760

2820

2880

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260



atattaaatc
tcgatctgtt
aagaatcgtc
ttggaactcg
ttttaaaaac
actaattttg
atccgtgtgt
ttagtgatcc
cgccacaaat
atcacattat
caaccgaaaa
ttgatactgg
tgatattgga
aaagtttgtg
fgagaaacta
gttttaaaat
acacgacatg
acttgcagca
tcaggggaac
aagctctaga
attggtttta
acactaagtt

tagtttgtgc
gctttgacat
taatgtgatt
tggtctatag

tggtatacac
tgtatgttcc

tgtttttcca

taaatctttt

ttttcaaata

taccctaatt

taacggctga
ttaatcgacg
ttttgtttta
gaaaataaaa
ccacgaatta
tagtagctta
acaataaaat
gcgtgatgge
tagggtaatg
ttgaaaattt
agatttataa
aaaaacaatg
acatacaatg
tataccaagt
tagaccacaa
cacattaaca
tcaaagccac
caaactatct
ttagtgtatc
gcggccgeca
aaagcttgca
cccctgaagt
tgcaagtgac
gtcgtgtgct
ttaaaacctc
tttctcaaag
aaactttgta
aatatcaata
gtatcaatat
tcggttgtaa
atgtgatggc
tgtggcgeca

gatatcgatc

gttcatatta
catgtggcgc
ttgcgccatc
caagttacaa
atgtatattg
gatgtataaa
agtgatagcc
aagcggcaat
tcacatgctt
tatagtgatt
acaatcatat
ggtattgcct
tatcaattgt
gaacacactt
aaaataatta
aagtaaattc
tgctctggga
catgcctcga
ccgeggtgga
tgcctgcagg
gagcatgatc
acaattgtaa
ctgtttgtat
ttatgtaaat
ggaaattaaa
aatttggtga
tcaatacgat
acattaagct
cttgtaattc
gcaattttat

catgtaaaac
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cgtgtgtaca
gtgatccgcg
cacaaattag
acattatttg
ccgaaaaaga
atactggaaa
ccgtcgatct
actaagaatc
attttggaac
ttattttaaa
tatactaatt
gttagtatta
tctttcgacc
aaatgggatg
caatagataa
ccaaccggca
gttgagtggt
atcatctcag
ctcatatttc
ggtactcgag
tcgaggagaa
tttgatgctg
tgaaaccacc
ttgtgagtgc
agttacttta
atgttgacat
tatttatggt
aacttgataa
actacaaaat
gtgggttttt
tttccgagtt

aaaagacgat
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ataaaatgat
tgatggcagt
ggtaatgaag
aaaattttca
tttataatat
aacaatgaca
gttttaatcg
gtcttttgtt
tcggaaaata
aacccacgaa
ttgtagtagc
tcaagttatc
ataaatatca
tcaacatttt
agtaactatt
ctcacaaata
ggtttcatta
catcaaagat
tcctegacct
tcgcgacgta
atatgagtcg
agatgattcc
actcaacgaa
cggttggtaa
tctattgaag
cccatttaca
cgaaagaagg
tactaacata
tagtataaat
aaaataaaag
ccaaaatatt

tcttagtggce

gtataaaccg
gatagccact
cggcaatatt
catgctttta
agtgatttat
atcataatcg
acggttcata
ttacatgtgg
aaattgcgcc
ttacaagtta
ttaatgtata
gtattgatat
ccaaatttac
aatttccctt
tacataagag
caaacagagc
caattgtgtc
catgctcact
gcaggcatgc
cgttcgaaca
aggcatggat
cagagcaaga
tttacttgtg
ttatttttgt
tgtgttcttg
attgataact
caatacccat
tgattgtcat
cactatatta
catgtgaaaa
gccgettcat

tatcactgcc

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180



atcacgcgga
ttattgtaca
aaaaatagac
actcttaacc
gcttatcgat
ggggtttagg
ttttacgaca
tttaagtttg
ccattcttca
gattgtcatt
tggttatatc
tattccaatt
ttcttgttaa
cggaccgccc
gcctteccca
gttcaatgta
ctgccgeege
ccgttccagg
ctcggcaacy
ctgcagccca
aaccggatcc
aacagtgagg
gcggacaaag
gatgctaaag
acagcagctg
atgagggaga
gattgtttcc
ggtggcaagg
gctgctectt
ccgtacgtcg
gatagctggg

tcactaatat
cacggatcga
tctcegtett
gttcttcttc
ttcgaacccc
tctttccatt
atagagtttc
ctggatcgat
tcgttttttt
acctagcegt
tggttcgata
tcttcaaaat
atgcgcagat
ctgctcaggce
ccaccaagaa
tgcaggtgtg
tgtctatggce
ggctcaagtc
tcagcaacgg
tcaaggagat
tcctactege
atgtccacta
ctgccaaaag
aggaagtgca
ttactgctgce
gacccattgg
ttggcactga
tcaagctgtc
tggctcttgg
aaatgacatt

acagattcta

gaaccgtcga
tatctcagcc
tgcctataaa
ttctacagac
tcaggcgaag
actttttaat
gggttttgtc
aaacctgtga
cttgcttcga
gtatcgagaa
acgattcatc
ttagttatgg
ccccatgget
caacatggtg
ggctaacgac
gccggectac
gcccaccgtyg
caccgccage
cggaaggatc
ctccggeacc
cgccctgtec
catgctcggg
agctgtagtt
gctcttcttg
tggtggaaat
cgacttggtt
ctgcccacct
tggctccatce
ggatgtggag
gagattgatg

cattaaggga
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ttaaaacaga
gttagattta
aacaatttca
atcaatttct
aacaggtatg
gttttttctg
ccattccagt
agattgagtc
agttctgtat
ctagggtttt
tggattaggg
ataatgaaaa
tcgatctect
gctccgttca
ttctccaccc
ggcaacaaga
atgatggcct
ctcccegteg
cggtgcatgg
gtcaagctgc
gaggggacaa
gccttgagga
gttggctgtg
gggaatgctg
gcaacttacg
gtcggattga
gttcgtgtca
agcagtcagt
attgaaatca
gagcgttttg

ggtcaaaaat
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tcgacggttt
atatgcgatc
catctttctc
ctcgactcta
atttgtttgt
ttactgtctc
ttgaaaataa
tagtcgattt
aaccagattt
cgagtcaatt
ttttaagtgg
tccccaattg
cctcagtege
ccggccttaa
ttcccagcaa
agttcgagac
cgtcggcecac
ccecgecgete
ccggcgecga
cggggtccaa
cagtggttga
ctcttggtct
gtggaaagtt
gaatcgcaat
tgcttgatgg
agcagcttgg
atggaatcgg
acttgagtgc
ttgataaatt
gtgtgaaagc

acaagtcccc

atacatcatt
tgattgctca
acccaaatct
gaggatccaa
aattagatca
cgcgatctga
aggtccgtct
attggatgat
gtctgtgtgce
ttgcccettt
tgacgtttag
actgttcaat
gaccgttage
gtccaacgcec
cggtggaaga
gctgtcgtac
cgccgteget
ctccagaagc
ggagatcgtg
gtcgetttec
taacctgctg
ctctgtcgaa
cccagttgag
gcggtcctty
agtaccaaga
tgcagatgtt
agggctacct
cttgctgatg
aatctccatt
agagcattct

taaaaatgcc

6240
6300

6360

6420

6480

6540

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



tatgttgaag
- gggactgtga
gaggtactgg
ggcccaccgce
aagatgcctg
gccatcagag
acggagctaa
ccgecggaga
gctttctccc
cggaagacct
gaactagtgg
gttttacttt
aattacgctt
cactttatca
tatctaaata
tttcctgatt
cccgtagaag
tatgagttaa
acagtgagct
caaacttcag
aagaaaagct
cgtccctcag
cagatctggc
acctacctgg
tcccagtcac
taacatagat
tatcgcgtat
cgtcatgcat
aatcatcgca
acgatcgggy
caatacacca

ctcgccaaac

gtgatgcctc
ttgtggaagg
agatgatggg
gggagccatt
atgtcgcceat
acgtggcttc
ccaagctggg
agctgaacgt
ttgccgectg
tccccgacta
atcccccgat
tgtattgggt
tttcttctty
gcgttgtttt
gaagagacaa
tcacgatgga
acaatgagca
accgactcaa
gatataaaac
aattttggtt
agagcagaac
atttgatcgg
cggcccaccg
cgaaaggggg
gacgttgtaa
gacaccgcgce
taaatgtata
tacatgttaa
agaccggcaa
aaattcgtcg
cgacgcacct

ccatcgtcgce

aagcgcaagc
ttgtggcacc
agcgaaggtt
tgggaggaaa
gactcttgct
ctggagagta
agcatctgtt
gacggcgatc
tgccgaggtc
cttcgatgtg
ccgegtttgt
ttggcgttta
cttcagcagt
aaattttggc
catgaaattc
tgaggataac
aagctactga
ttcctttatt
cgaaacaaac
attgaatgaa
aaagattcta
gctgcaggaa
gtgggccata
atgtgctgea
aacgacggcc
gcgataattt
attgcgggac
ttattacatg
caggattcaa
agtcaccctc
ggtcacgttc
ccttgcgetg
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tatttcttgg
accagtttgc
acatggaccg
cacctcaagg
gtggttgccc
aaggagaccg
gaggaagggc
gacacgtacg
cccgtcacca
ctgagcactt
gttttctggg
gtagtttgcg
ttcggttgaa
attaaattgg
gacttttgac
gaaagggcgg
aacgcggaca
aagacataaa
cggtacaagt
aatcatagtc
tattctggtt
ttaaacgccc
tgggceegeg
aggcgattaa
agtgaattgc
atcctagttt
tctaatcata
cttaacgtaa
tcttaagaaa
ggccgggett
gatggactcg
gatgaattcg
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ctggtgctgce
agggtgatgt
agactagcgt
cgattgatgt
tctttgccga
agaggatggt
cggactactg
acgaccacag
tcecgggaccce
tcgtcaagaa
tttctcactt
gtagcgttct
atataaatcg
tgaaaattgc
Cctcaaatctt
ttcctatgtce
cgacgtcgca
ccgattttgg
ttgattgagc
taatcgtaaa
ccaatttatc
gggcacgtgg
gccgcgaatt
gttgggtaac
ggccgcaatt
gcgcgctata
aaaacccatc
ttcaacagaa
ctttattgcc
tttgacgcett
aacagcgcect

dagaacaccg

aattactgga
gaagtttgct
aactgttact
caacatgaac
tggcccgaca
tgcgatccgg
catcatcacg
gatggcgatg
tgggtgcacc
ttaagctcta
aagcgtctgce
tgttatgtgt
aatcaagttt
ttcaattttg
cgaacattta
cgggaaagtt
ttggtacgga
ttaaagtgta
aacttgatga
aaatgtacag
atcgctttaa
gatcctctag
cgagctcggt
gccagggttt
cccgatctag
ttttgttttc
tcataaataa
attatatgat
aaatgtttga
aatcggcggt
tgaagttcca

ggcccatcag

8100
8160
8220
8280
8340
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



ggtttccgag aagatctgca gcagcaggcg

caggataccg
gagcatttcg
cgcgtcccag
gttgaactgc
cgggatgcgg
gcccttgata
ccagtagacc
tgcaccgacc
gctgcctteg
cggcaggttc
ggcgeggtty
gccgtgtteg
gatctcgccc
gcccatgatc
ttcaaagccc
gccgttgcetg
ggacttgagc
cgccatagac
ccacacctgc
cttcttggtg
ggcctgagea
tatcgttcgt
aaattgctgc
tgtgttgaga
gagtagattt
tttttgagca
ataaaatgat
tgatggcagt
ggtaatgaag

aaaattttca

cgtgcctgea
taataagtgt
gtcttgacca
atcaggaact
atcatgccgt
tcgaagtaac
atgcggcecege
ggattgcgct
ccgaaacggt
aattccatcg
taggcctttt
gccgcaaagt
tggcggtaca
tcgaagatcg
atcaggccca
acgttgccga
ccctggaacg
agcggeggea
atatattgaa
gtggggaagg
ggggcggtcc
aaatggtgaa
aatagaagta
attctagagt
gggtgagaaa
atcagatcgc
gtataaaccg
gatagccact
cggcaatatt

catgctttta

gttgatccac
ctggcggcege
ggtcgtcggt
cttcgatctg
ccggcgeact
gcgcttcacg
gatagacgtt
ccacaccttc
cgatcaggta
gcccggtgtce
gcgagtcctt
aggaggcgat
ggtgcacgtt
gctccagggt
ttgggttttc
ggcttctgga
gagcgacggc
ggtacgacag
ctcttccacc
cggcgttgga
ggctaacggt
aattttcaga
gaatgcttga
cgagagaaat
gatgtgaaat
atattaaatc
tcgatctgtt
aagaatcgtc
ttggaactcg

ttttaaaaac
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tttgtcgect
cggctcgecg
ggtcatgaag
gaggaacgcc
ccececgegecc
catggccttg
gaagttgaac
gtgggtcagg
gaggtacacg
caacggcgcg
aatatggatc
cacgcggaac
gctgttggge
cttggaacgg
acccggcegtce
gtatagatct
ggagcggcegg
ggtggccgac
cgtctcgaac
gttgctggga
cttaaggccg
cgcgactgag
aaattgcttt
ttgcttgaga
tgatgtctgt
tgtttttata
taacggctga
ttaatcgacg
ttttgtttta
gaaaataaaa

ccacgaatta
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tccacggaag
tggtcaggca
cgcatgccga
acgtgctgga
ttggacgact
gaagtcaggc
aatttctcgt
tggtcgatga
aagtcgatgt
ccgecgatge
ggctgggcgc
gccatgeege
tcgttgttga
tgggtcgcega
ggcgacgcega
gccatgcacc
gcgacgggga
gaggccatca
ttcttgttge
agggtggaga
gtgaacggag
gaggagatcg
tgctttaaaa
ttcgtttgtt
agaagaagaa
ggcaaagacg
gatatcgatc
gttcatatta
catgtggcgce
ttgcgcecatc

caagttacaa

atccgtccag
ggcggecttce
ttttcttcaa
tgccttcgec
cttcgttcag
cggtgtactc
agaagttggc
ctttgagacc
cgtagatcga
ccttgatcgce
cgagttccag
acaccgacgg
ggatcaggtt
ctttggtgaa
attcgatgaa
ggatccttcc
ggctggeggt
tcacggtggg
cgtaggccgg
agtcgttagc
ccaccatgtt
aagccatggc
gaaatgattt
ttgtatatgt
gaacggttaa
gagagtctat
cgtgtgtaca
gtgatccgceg
cacaaattag
acattatttg

ccgaaaaaga

10020
10080
10140
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



tttataatat
aacaatgaca
gttttaafcg
gtcttttgtt
tcggaaaata
aacccacgaa
ttgtagtagc
tcaagttatc
ataaatatca
tcaacatttt
agtaactatt
ctcacaaata
ggtttcatta
catcaaagat
tcctcgacct
tcgcgacgta
atatgagtcg
agatgattcc
actcaacgaa
cggttggtaa
tctattgaag
cccatttaca
cgaaagaagg
tactaacata
tagtataaat
aaaataaaag
Cccaaaatatt
tcttagtggce
tcgacggttt
atatgcgatc
catctttctc

ctcgactcta

agtgatttat
atcataatcg
acggttcata
ttacatgtgg
aaattgcgcec
ttacaagtta
ttaatgtata
gtattgatat
ccaaatttac
aatttccctt
tacataagag
caaacagagc
caattgtgtc
catgctcact
gcaggcatgc
cgttcgaaca
aggcatggat
cagagcaaga
tttacttgtg
ttatttttgt
tgtgttcttg
attgataact
caatacccat
tgattgtcat
cactatatta
catgtgaaaa
gccgcetteat
tatcactgcc
atacatcatt
tgattgctca
acccaaatct

gaggatccaa

actaattttg

‘atccgtgtgt

ttagtgatcc
cgccacaaat
atcacattat
caaccgaaaa
ttgatactgg
tgatattgga
aaagtttgtg
tgagaaacta
gttttaaaat
acacgacatg
acttgcagca
tcaggggaac
aagctctaga
attggtttta
acactaagtt
tagtttgtgc
gctttgacat
taatgtgatt
tggtctatag
tggtatacac
tgtatgttcc
tgtttttcca
taaatctttt
ttttcaaata
taccctaatt
atcacgcgga
ttattgtaca
aaaaatagac
actcttaacc

gcttatcgat
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tagtagctta
acaataaaat
gcgtgatggce
tagggtaatg
ttgaaaattt
agatttataa
aaaaacaatg
acatacaatg
tataccaagt
tagaccacaa
cacattaaca
tcaaagccac
caaactatct
ttagtgtatc
gcggecgeca
aaagcttgca
cccctgaagt
tgcaagtgac
gtcgtgtgcet
ttaaaacctc
tttctcaaag
aaactttgta
aatatcaata
gtatcaatat
tcggttgtaa
atgtgatggc
tgtggcgeca
tcactaatat
cacggatcga
tctcegtett
gttcttcttce

ttcgaacccc
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atgtatattg
gatgtataaa
agtgatagcc
aagcggcaat
tcacatgctt
tatagtgatt
acaatcatat
ggtattgcct
tatcaattgt
gaacacactt
aaaataatta
aagtaaattc
tgctctggga
catgcctcga
ccgcggtgga
tgcctgceagg
gagcatgatc
acaattgtaa
ctgtttgtat
ttatgtaaat
ggaaattaaa
aatttggtga
tcaatacgat
acattaagct
cttgtaattc
gcaattttat
catgtaaaac
gaaccgtcga
tatctcagcc
tgcctataaa
ttctacagac

tcaggcgaag

atactggaaa
ccgtcgatct
actaagaatc
attttggaac
ttattttaaa
tatactaatt
gttagtatta
tctttcgacc
aaatgggatg
caatagataa
ccaaccggca
gttgagtggt
atcatctcag
ctcatatttc
ggtactcgag
tcgaggagaa
tttgatgctg
tgaaaccacc
ttgtgagtgc
agttacttta
atgttgacat
tatttatggt
aacttgataa
actacaaaat
gtgggttttt
tttccgagtt
aaaagacgat
ttaaaacaga
gttagattta
aacaatttca
atcaatttct

aacaggtatg

11880

11940

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



atttgtttgt
ttactgtctc
ttgaaaataa
tagtcgattt
aaccagattt
cgagtcaatt
ttttaagtgg
tccccaattg
cctcagtcgce
ccggccttaa
ttcccagcaa
agttcgagac
cgtcggccac
cccgecgete
ccggcgecga
cggggtccaa
cagtggttga
ctcttggtct
gtggaaagtt
gaatcgcaat
tgcttgatgg
agcagcttgg
atggaatcgg
acttgagtgc
ttgataaatt
gtgtgaaagc
acaagtcccc
étggtgctgc
agggtgatgt
agactagcgt
cgattgatgt

aattagatca
cgcgatctga
aggtccgtct
attggatgat
gtctgtgtgc
ttgccccttt
tgacgtttag
actgttcaat
gaccgttagc
gtccaacgcc
cggtggaaga
gctgtcgtac
cgcecgteget
ctccagaagc
ggagatcgtg
gtcgctttcc
taacctgctg
ctctgtcgaa
cccagttgag
gcggtcctty
agtaccaaga
tgcagatgtt
agggctacct
cttgctgatg
aatctccatt
agagcattct
taaaaatgcc
aattactgga
gaagtttgct
aactgttact

caacatgaac

ggggtttagg
ttttacgaca

tttaagtttg
ccattcttca
gattgtcatt
tggttatatc
tattccaatt
ttcttgttaa
cggaccgecc
gcctteccca
gttcaatgta
ctgccgecge
ccgttccagg
ctcggcaacg
ctgcagccca
aaccggatcc
aacagtgagg
gcggacaaag
gatgctaaag
acagcagctg
atgagggaga
gattgtttcc
ggtggcaagg
gctgctcctt
ccgtacgtcg
gatagctggg
tatgttgaag
gggactgtga
gaggtactgg
ggcccaccge

aagatgcctg
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tctttccatt
atagagtttc
ctggatcgat
tcgttrtttt
acctagccgt
tggttcgata
tcttcaaaat
atgcgcagat
ctgctcaggce
ccaccaagaa
tgcaggtgtg
tgtctatggc
ggctcaagtc
tcagcaacgg
tcaaggagat
tcctactegce
atgtccacta
ctgccaaaag
aggaagtgca
ttactgctgce
gacccattgg
ttggcactga
tcaagctgtc
tggctcttgg
aaatgacatt
acagattcta
gtgatgcctc
ctgtggaagg
agatgatggg
gggagccatt
atgtcgccat

-118-

actttttaat
gggttttgtc
aaacctgtga
cttgcttcga
gtatcgagaa
acgattcatc
ttagttatgg
ccccatggct
caacatggtg
ggctaacgac
gccggectac
gcccaccgtg
caccgccagce
cggaaggatc
ctccggeacc
cgcectgtec
catgctcggg
agctgtagtt
gctcttcttg
tggtggéaat
cgacttggtt
ctgcccacct
tggctccatc
ggatgtggag
gagattgatg
cattaaggga
aagcgcaagc
ttgtggcacc
agcgaaggtt
tgggaggaaa
gactcttgct

gttttttctg
ccattccagt
agattgagtc
agttctgtat
ctagggtttt
tggattaggg
ataatgaaaa
tcgatctecct
gctcegttca
ttctccaccc
ggcaacaaga
atgatggcct
ctccecegteg
cggtgcatgg
gtcaagctgce
gaggggacaa
gccttgagga
gttggctgtg
gggaatgctg
gcaacttacg
gtcggattga
gttcgtgtca
agcagtcagt
attgaaatca
gagcgttttg
ggtcaaaaat
tatttcttgg
accagtttgc
acatggaccg
cacctcaagg

gtggttgccc

13800
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



tctttgccga
agaggatggt
cggactactg
acgaccacag
tccgggacce
tcgtcaagaa
tttctcactt
gtagcgttct
atataaatcg
tgaaaattgc
ctcaaatctt
ttcctatgtc
cgacgtcgea
ccgattttgg
ttgattgagc
taatcgtaaa
ccaatttatc
tcatccgtct
aatgtggttc
tccaaactaa
gttcgctgaa
aataaaataa
cttatgtcac
tcttcattat
tattgaggat
agagtataga
attgtacttt
tatatgtgaa
gcgaatgata
gtgtcaaaag
gtgtttgaat

caattacaat

tggcccgaca
tgcgatccgg
catcatcacg
gatggcgatg
tgggtgcacc
ttaagctcta
aagcgtctge
tgttatgtgt
aatcaagttt
ttcaattttg
cgaacattta
cgggaaagtt
ttggtacgga
ttaaagtgta
aacttgatga
aaatgtacag
atcgctttaa
ttttgttaat
atctccctat
ttataataaa
gaaaagataa
ctctttccaa
tattatcatt
aggcaatttt
atattatagg
ggaattactt
tgcgtgagca
aggaggatga
tatgccctgt
ggtgtgagta
ttgtaggtca
tctgttttgt

gccatcagag
acggagctaa
ccgccggaga
gctttctece
cggaagacct
gaactagtgg
gttttacttt
aattacgctt
cactttatca
tatctaaata
tttcctgatt
cccgtagaag
tatgagttaa
acagtgagct
caaacttcag
aagaaaagct
cgtccctcag
gcggtcatca
atgttttgct
atgactttca
tctcgaggcec
atttcaattc
tcatgtttga
atctccacaa
gttctatgtg
ttatttgcca
gtgtggctct
gggtgatggt
ttttgaagat
tgtgctatga
ttaattaata

aagtgattat
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acgtggcettc
ccaagctggg
agctgaacgt
ttgcecgectg
tcceccgacta
atcccccgat
tgtattgggt
tttettettg
gegttgtttt
gaagagacaa
tcacgatgga
acaatgagca
accgactcaa
gatataaaac
aattttggtt
agagcagaac
atttgatcgg
atacgtgcct
tgttggattt
aatgattggt
ttgatttgtt
atgcttttat
gactttactt
taatataaga
gaactaaaga
cgaggcgacg
atgttggggc
tcatttcttt
tgatagggaa
taatcaccca
ttcctettgg
gatggacttt

-119-

ctggagagta
agcatctgtt
gacggcgatc
tgccgaggtce
cttcgatgtg
ccgegtttgt
ttggcgttta
cttcagcagt
aaattttggc
catgaaattc
tgaggataac
aagctactga
ttcctttatt
cgaaacaaac
attgaatgaa
aaagattcta
gctgcaggaa
caaagattgc
tgctatcaca
gttgacattc
aatgctttca
attgtgtggt
ggccatattt
gaatatcttg
catggttacc
cgacttgtat
ctccacttgt
gcattatttt
gtccatatat
attaatgtac
tgaagtttgg
tagatgtttc

aaggagaccg
gaggaagggc
gacacgtacg
cccgtcacca
ctgagcactt
gttttctggg
gtagtttgcg
ttcggttgaa
attaaattgg
gacttttgac
gaaagggcgg
aacgcggaca
aagacataaa
cggtacaagt
aatcatagtc
tattctggtt
ttaatgtggt
caaatagatt
tgtttattgc
ttttcaaatt
ttaataaata
tcatcctcat
gagaagacct
aattaataat
ccattaagag
ttattttgga
tggtgtttta
tgttattcge
aggaattgaa
atctggtgtg
agttcttttg

tcaaacagta

15660

15720

15780

15840

15900

15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520



ggtgtaaaga aaaatgggcc ctggtatgaa
. tttaaaaaaa gaatgataat tttgtaataa
tcaaacaacc tttatttttt atgccaacaa
ttatataaga gttcattata gttgaaaatt

tcaagtgaaa ctaagatcaa atattcatat

<210> 12
<211> 23
<212> ADN

<213> nhan tao

<220> .
<223> doan mo6i SHA130

<400> 12
ctatattctg gttccaattt atc

<210> 13
<211> 20

<212> ADN
<213> nhan tao

<220> .
<223>  doan mdi SMP178

<400> 13
tgaggcacgt attgatgacc
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aatttgtttt
aaataaaaaa
taattttgtt
gaatgaatgt
ctattgagct
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cactctttct cattcatatc
atattaaata ttttctcaaa
aaagatggag atttcaatta
atatgtttac gttttttgtc
ggtctt

17580
17640
17700
17760
17806

23

20





