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(54) PHUONG PHAP PHONG TRU SAU HAI

(57) Sang ché& dé cap dén phuong phap phong trir saiu Sesamia inferens. Phuong
phdp nay bao goém budc cho Sesamia inferens ti€p xidc véi protein CrylF.
Sesamia inferens dugc phong trir boi protein CrylF c6 hoat tinh trir sau Sesamia
inferens, ma dugc san sinh ra & cay trong. So véi phuong phdp phong trir sau
béng bién phap nong hoc, phuong phdp phong trir sau bang bién phép héa hoc va
phuong phdp phong trit sau bang bién phdp sinh hoc hién dang dugc sir dung,
sdng ch€ ¢ thé bao vé toan by cay trong & toan bo cdc thoi k¥ phét trién ctia né
khoi su tdn cong cua Sesamia inferen. Hon thé nita, sdng ché con khong giy 6
nhiém, khong c6 tén du héa chat va tao ra hiéu qua phong trir én dinh va toan
dién. Ngoai ra, sing ché con don gian, thuan tién va kinh té.
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Linh ifl_rc ky thuat dwoc dé cap

Séang ché d& cap dén phuong phap phong trir siu hai, cu thé 12 @& cap dén phuong
phap phong trir sdu Sesamia inferens (sdu duc thin mau hdng) béi protein CrylF dugc
biéu hién & céy trong.

Tinh trang k§ thuét ciia sang ché

Sesamia inferens thudc loai Lepidoptera, Noctuidae, 1a mét loai sdu dn tap. Ngoai
ciy ngd, chiing con tAn céng nhiéu loai cy trdng khac thudc ho lua nhu cdy lua nudc,
cdy mia duong, cdy cao luong va cic loai cdy trdng twong tu. Lodi siu ndy phin b6
rong & mién trung va mién tiy nam Trung Quéc, dic biét 1a & khu vuc chuyén canh
cdy lia nudc & mién nam tinh Thiém T4y va Ha Nam. Au tring cla siu Sesamia
inferens duc than tao thanh 15 trén than cdy, tham chi c6 thé gy chét cay. Céc 18 duc
than gy ra boi sdu Sesamia inferens thudng to va kém theo mot lTugng 16n phén thai
dun ra tir than cdy. Loai sdu nay gdy hai nghiém trong & nhitng vung d4t thip va trén
nhitng canh ddng ngd trong xen canh véi lda mi va ngd vy he bi anh hudong nang hon
ngd vu xuan.

Cay ngd va lta mién 13 cic cay lugng thuc quan trong cua Trung Quéc. Hing
ndm, sdu Sesamia inferens gay gidm san lugng ngi cbe rat 16n. Tham chi n6 con anh
huéng dén ca diéu kién sdng ciia cong ddng dia phuong. Hién nay, phwong phép
phong trir sdu bang bién phap nong hoc, phuong phap phong trir séu bing bién phép
héa hoc va phuong phép phong trir sdu bing bién phap sinh hoc thudng duge st dung
dé phong trir sdu Sesamia inferens.

Phuong phap phong trir siu bang bién phap néng hoc 1a phuong phap quéan ly
toan dién nhiéu yéu t6 cta toan bd hé sinh thai df‘)ng rudng. B%mg cach diéu chinh loai
cay trf‘)ng, sinh vét gdy hai, va céc yéu 6 méi trudng, thiét 13p nén h¢ sinh thai d(“)ﬂg
rudng ma co lgi cho sy phat trién cua cdy tréng nhung khong c6 loi dé dich Sesamia
inferens bung phat. Viéc xtr ly vat chu clia Sesamia inferens vao mua dong, tai tao hé
trdng trot, trdng cdy khang Sesamia inferens, st dung cénh ddng biy va xen canh va
cac bién phap twong tu, 13 cic bién phap chi yéu nhim lam gidm sy gdy hai cla
Sesamia inferens. Do phai dam bao dugc sy phan bd va ning suit cua cdy trdng nén
phuong phap phong trir sdu hai bing bién phap nong hoc bi gi6i han va khong thé
dung 1am bién phép khin cép dugc. Phuwong phap nay khong 4p dung dugce khi dich
Sesamia inferens da bung phat. : '

Phuong phéap phong trir sdu bang bién phap héa hoc, nghia la diét trir bing thuéc
trir sdu, ddy 1a phuong phap trir sdu bang cach sir dung thudc trir sdu hoéa hoc. Phuong
phap phong trir sdu bing bién phép héa hoc 1a mot phuong phap quan trong trong viéc
xu ly Sesamia inferens mot cach toan dién. Phuong phép nay nhanh, thuin ti¢n, don
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gian va kinh té. Phuwong phap phong trir sdu biang bién phép héa hoc 1a cong cu khong
thé thiéu dé ap dung khan cip khi dich Sesamia inferens bing phét. Sesamia inferens
c6 thé dugc loai bo trude khi chung gy hai va lam giam ning suit bing céach sir dung
phuong phap phong trir sdu bang bién phép héa hoc. Hién nay, phuong phap phong triy
sdu bang bién phap hoa hoc chi yéu bao gdm ric thudc bot, phun thudc 1én dit, phun
dung dich, hun siu trudng thanh trong cac dun rom vao mua dong, v.v. nhung phuong
phép phong trir sdu bing bién phép héa hoc ndy ciing c6 nhuge diém. Vi dy, viéc sir
dung khéng thich hop thudng giy ra sy nhiém doc vat Iy cho moa vy, sdu bénh khéng
thudc. Ngoai ra, dich hai ty nhién cla séu nay cling c6 thé bi tiéu diét bai thude trir siu.
Thudc trir sdu hoéa hoc 13 nguyén nhan gy 6 nhiém méi truong, cling nhu pha hiy hé
sinh thai d(“)ng rudng. Hon nita, tdn du thubc trir sdu c6 thé de doa dén sy an toan cia
ngudi va dong vét va diu nay cling din dén nhidu hau qua nghiém trong khAc.

Phuong phép phong trir sdu bing bién phap sinh hoc 13 phuwong phap phong trir
quén thé sau hai bang cach sir dung sinh vat ¢6 loi hodc cac chét chuyén héa sinh hoc
¢6 loi ma c¢6 thé 1am giam hodc loai bé hoan toan sau hai. Phuong phap phong trir séu
bing bién phép sinh hoc nay 13 an toan d6i voi con ngudi va vét nudi va it gay 6 nhiém
moi truong. Phuong phap nay co thé phong trir mot s6 loai sau hai trong mot thoi gian
dai. Tuy nhién, hiéu qua cia phuong phap nay thuong khong 6n dinh va viéc dau tu
khong tuong tng theo mirc d6 xuét hién khéc nhau khi Sesamia inferens tAn cong.

Nhim khéc phuc cac nhugc diém cta cic phuong phép phong trir sdu bing bién
phap noéng hoc, phuong phép phong trir sdu bing bién phép hoéa hoc va phuong phép
phong trir sdu bing bién phap sinh hoc trong thyc tién, cac nha khoa hoc da thdy ring,
bing cach chuyén gen ma hoa protein c6 hoat tinh trir sdu vao cdy trdng, c6 thé thu
duge mot sb lodi cay tréng duoc chuyén gen c6 kha nang trir sdu. Protein c6 hoat tinh
trr sdu CrylF 14 mdt trong s6 nhiéu loai protein cé hoat tinh trir sau, ddy 1a mot loai
protein tinh thé gia bao tir khong hoa tan dugc san sinh boi loai Bacillus thuringiensis.

Protein CrylF duogc sdu an va di vao rudt giita va tién ddc td protein gy doc nay
s€ hoa tan trong rudt gitta cua séu trong didu kién kiém. Cac diu N va C ciia protein
ndy dugc phén cét bi enzym proteaza kiém va tién doc t6 ndy tré thanh cac phan doan
mang hoat tinh. Cac phan doan mang hoat tinh nay gin két véi cac thu thé trén mang
té bao biéu mo trong rudt gita ctia siu va chén vao mang té bao nay, viéc ndy s& gy
ra céc vét thuong tén trén mang té bao. Cac vét thuong tbn ndy s& anh hudng dén su
can bang pH va 4p suét thdm thiu giita bén trong va bén ngoai mang té bao, pha v&
qué trinh phan giai va cudi cing khién cho sau bi chét.

Cay trdng chuyén gen CrylF c6 thé khang siu hai Lepidoptera nhu Agrotis
ypsilon Rottemberg 13 diéu dd dugc ching minh. Tuy nhién, cho dén nay van chua c6
bo céo nao v& viée sir dung cac loai cdy trong chuyén gen biéu hién protein Cry1F aé
phong trit Sesamia inferens.
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Ban chit ky thuit ciia sang ché

Sang ché @ cap dén phuong phap phong trir sdu hai. Pay 1a 1an déu tién viéc
phong trlr Sesamia inferens duge thyuce hién bang cach tao ra cay trdng chuyén gen biéu
hién protein CrylF. Sang ché khic phuc dugc céc nhuge diém cua cac k§ thuat da biét
trong linh vuc k¥ thudt nay nhu phuong phép phong trir sdu bang bién phap ndng hoc,
phuong phép phong trir séu bang bién phap hoa hoc va phuong phap phong trir shu
bang bién phép sinh hoc néu trén.

Theo mot khia canh, sang ché dé xuit phuong phap phong trir Sesamia inferens,
phuong phép nay bao gbm buéc cho Sesamia inferens tiép xuc véi protein Cry1F.

Theo mot sb phwong 4n, protein Cry1F nay 1a protein Cry1Fa.

Theo mot s6 phuong 4n, protein Cry1Fa nay c6 trong t& bao cay trong biéu hién
protein Cry1Fa, va Sesamia inferens tiép xtc véi Cryl1Fa bang cach #n té bao nay.

Theo mot sé phuong 4n, protein Cry1Fa ndy c6 & cy trdng chuyén gen biéu hién
protein Cry1Fa, va Sesamia inferens tiép xtic v6i protein Cry1Fa bing cach &n md cia
cy trdng chuyén gen nay khién cho sy sinh trudng cla Sesamia inferens bi kim ham
hodic thdm chi gdy chét Sesamia inferens nhim kiém soat duge thiét hai gy ra boi
Sesamia inferens.

Theo mot sb phuwong 4n, cay trdng chuyén gen néu trén & trong giai doan phat
trién bat ky.

Theo mot s& phuong 4n, md cia cdy trong chuyén gen néu trén dugc lua chon tir
nhém bao gém be 14, thin, cum hoa, qua, bao phan va so1i x0.

Theo mét s6 phwong 4n, viéc phong trir thiét hai gdy ra boi Sesamia inferens
khong phu thude vao vi tri trdng cAy.

Theo mét s6 phuong 4n, viéc phong trir thiét hai gdy ra boi Sesamia inferens
khong phu thudc vao thoi gian trong cay.

Theo mot so phuong 4n, cdy trong ndy dugc lya chon tir nhém bao gdbm ngo, lua
nuée, laa mién, loa mi, ké, bong, sy, mia dudng, cdy tre nudc, ddu tim va cdy cai
dau.

Theo mot sé phuong an, phuong phap ndy con bao gbdm bude trdng cdy chira
polynucleotit ma hoa protein CrylFa dugc thuc hién trude budce cho tiép xic.

Theo mét sé phuong 4n, trinh tur axit amin cta protein Cry1Fa chira trinh ty axit
amin cia SEQ ID NO: 1 hodc SEQ ID NO: 2. Trinh ty nucleotit md héa protein
CrylFa nay bao gbm trinh tu nucleotit cia SEQ ID NO: 3 hoic SEQ ID NO: 4.
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Theo céac giai phap k¥ thuét néu trén, cly trdng nay con c6 thém it nhat mot trinh
tu nucleotit thir hai khac véi trinh ty nucleotit ma hoéa protein Cry1Fa.

Theo mot sb phurong 4n, trinh tw nucleotit thir hai ndy ma hoa protein c6 hoat tinh
trir sdu giéng nhu Cry, protein c6 hoat tinh trir siu gidng nhu Vip, chét ¢ ché proteaza,
lectin, a-amylaza hodc peroxidaza.

Theo mdt s& phuong 4n, trinh ty nucleotit th hai nidy ma hoa protein CrylAb,
protein CrylAc, protein Cry1Ba hodc protein Vip3A.

Theo mét sb phuong 4n, trinh te nucleotit thir hai nay bao gbm trinh ty nucleotit
cia SEQ ID NO: 5 ho#c SEQ ID NO: 6.

Tuy ¥, trinh ty nucleotit thir hai ndy 1a ARN soi kép (dsARN) ma ARN nay uc
ché (cac) gen thiét yéu ctia sau hai dich.

Mo ta vin tit cac hinh vé

Fig.1 1a so dd dé thiét k& vecto nhan dong tai t6 hop DBNOI-T chira trinh t
nucleotit Cry1Fa-01 dé phong trir sau theo sang ché;

Fig.2 1a so dd d& thibt ké vecto nhan dong téi t hop DBN100014 chira trinh tyr
nucleotit Cryl1Fa-01 dé phong trir su theo sang ché;

Fig.3 thé hién hiéu qua phong trlr sdu Sesamia inferen cia cdy ngd chuyén gen
theo sang ché;

Fig.4 thé hién hidu qua phong trlr sdu Sesamia inferen clia cay lia chuyén gen
theo sang ché.

Mo ta chi tiét sang ché

Theo sang ché, protein CrylF nay dugc bidu hién & cay trong chuyén gen clng
v6i sy bidu hién cia mdt hodc nhidu protein c¢6 hoat tinh trlr su gidng nhu Cry
va/hodc protein c6 hoat tinh trir sdu nhu gidng Vip. Viéc ddng biéu hién nhiéu loai doc
t6 trir sau & cling mot loai cdy trdng c6 thé dat dugc bing cich chuyén nap va biéu
hién gen quan tdm & ciy trbng bing cac k¥ thuat di truyén. Ngoai ra, protein Cry1F
ndy c6 thé duogc biéu hién & cay thir nhét (cdy bd me 1) thong qua k¥ thuat di truyén va
protein c6 hoat tinh trir sdu giéng nhu Cry va/hodc protein c6 hoat tinh trir sau gibng
nhu Vip c6 thé dugc bidu hién & cdy thir hai (cdy bd me 2) thong qua ky thust di
truyén. C6 thé thu dugc thé hé con c6 biéu hién ca gen bd me 1 va bd me 2 b%mg cach
lai chéo gitra bd me 1 v6i bb me 2.

ARN can thiép (ARN interference: RNAi) chi ARN théng tin (mnRNA) dic hi¢u
c¢6 kha nang thoai bién va bao tdn cao giy ra bdi ARN s¢i kép (dsARN) trong qué
trinh tién héa. Do d6, k§ thuat ARNi dugc 4p dung dé loai bé hodc 1am mét biéu hién
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ctia gen cu thé ciia su hai dich theo sang ché.

Ca Sesamia inferens va Agrotis ypsilon Rottemberg déu thudc Lepidoptera,
Noctuidae. Ca hai loai ndy déu 1a sdu #n tap nhung ching uu tién &n cay tréng
gramineae. Thong thuong, ching gay hai chu yéu cho ngd, lua nudc, laa mién, mia
dudng va cac loai twong ty. Tuy nhién, Sesamia inferens va Agrotis ypsilon
Rottemberg rd rang 1a hai loai djc 14p va hoan toan khac nhau vé mit sinh thai hoc.
Piém khac nhau chu yéu ciia chiing nhu sau:

1. Pham vi phdn bé khdc nhau.

Sesamia inferens phan bd rong & mién trung va cyc nam cia Trung Qubc, dic
biét 1a trong khu vyc chuyén canh lia nuéc & phia nam tinh Thiém T4y va Ha Nam va
khu vyc chuyén canh ngd & cuc nam Trung Quédc. Ngoai Trung Qubc, Sesamia
inferens con phan bd rong & céc qudc gia tréng lda nuéc, ngd va mia dudng & Nam A,
bao gdbm Viét Nam, Lao, An D9, v.v.. Trong khi d6 Agrotis ypsilon Rottemberg 1a mjt
loai sau hai phén b rong trén khip Trung Quéc, dic biét tap trung nhiéu & khu vye c6
d6 Am cao va mua nhiéu nhu, luu vire song Trudng Giang va khu vuc duyén hai phia
bong Nam cua Trung Quéc. Agrotis ypsilon Rottemberg ciing xuét hién & khu vyc c6
d6 4m cao phia tdy va phia nam Trung Qudc.

2. Tdp tinh gdy hai khdc nhau.

Sesamia inferens thudc loai sdu duc than. Sy gdy hai cia ching bao gbm, vi du
theo qua trinh nhu sau. Au tring cuia chiing duc than ciy trdng, gy chét chdi hodc gy
chét toan bd cdy. LO duc than do Sesamia inferens giy ra thudng 16n véi nhiéu phan
thai dun ra tir than, phan chét thai nay dugc kep gifta be 14 va than. Be va 16p bao 14
chuyén sang mau vang. Khi méi ng, 4u trang Sesamia inferens khong phan tdn ma tap
trung thanh tirng cym bén trong be 14, duc be 14 va 14. Sau giai doan 4u trang 3, 4u
tring ndy chuyén sang ciy bén canh va c6 thé gay hai tir 5 dén 6 cay. Pay 14 giai doan
gay hai nghiém trong nhét cta Sesamia inferens. Néu nhiét ¢ cao hon 10°C trude dau
mua xuén thi Sesamia inferens xuét hién sém hon. Chung gdy hai v6i mtc d6 nghiém
trong & nhitng vung d4t thip va trong xen canh ngd v6i lia mi va ngd vu he bj gdy hai
nghiém trong hon ngd vy xun. Ngugc lai, Agrotis ypsilon Rottemberg thudc loai sau
4n dudi dit. Thé hé 4u tring thu nhét va thit hai c6 thé co cum lai va an 14 non trén
ngon cua ciy con ca ngdy va dém; sau giai doan 4u tring 3, 4u tring ndy méi lay lan.
Au tring nay di chuyén nhanh, c6 hanh dong gia chét, va cuc ky nhay cam véi 4nh
sang. Chung c6 thé co tron lai khi bi dong dén. Vao ban ngdy, chung trén dudi 16p dat
4m va kho trén mit dit va bo ra, cén cdy non va 18i ching vao 16 dudi dét hoic truc
tiép cin hat nay mam. Sau khi mdm chinh cta cdy non trd nén cimg, chung chuyén
sang dn 14 non, be 14 va diém sinh truong. Ching c6 thé di tri néu thirc in khong da
hodc c¢6 nhu cu tim kiém noi tra dong. Au triing gia hon gdy hai cho cay non do ty 1¢
4n nhiéu va pham in,



22118

3. Ddc tinh hinh thdi hoc khdc nhau.

1) Hinh thai hoc ctia tring khac nhau: Tring clia Sesamia inferen ¢ hinh ciu det
v6i duong thing méanh thing dimg va ndm ngang trén bé mit. Tring ban du c6 mau
tring nhung chuyén din sang mau vang nau theo dd tudi. Tring xép riéng 1¢ hogic két
lai v&i nhau va thudmg sip xép thanh tir 2 d&én 3 hang. Nguoc lai, tring cta Agrotis
ypsilon Rottemberg cd hinh banh bao. Tring nay c6 duong soc xut phat tir dinh qua
trimg va ban du trimg c6 mau tring nhung chuyén dén sang mau vang theo d9 tudi.
Thuong thdy mot chAm den trén dinh qua trimg trude khi né.

2) Hinh théi hoc cia 4u trung khac nhau: Chiéu dai than cla 4u trung Sesamia
inferen dugc bao céo la khoang 30mm & cudi giai doan 4u tring. V& vé bé ngoai, déu
¢6 mau sic chuyén tlr ndu d6 sang mau niu den va lung va mit sau mau tim do nhat.
Giai doan 4u tring ctia Sesamia inferen c6 tit ndm dén bay giai doan. Tuy nhién, 4u
trung cua Agrotis ypsilon Rottemberg c6 dang hinh tru va chidu dai cta 4u tring
tredng thanh nim trong khoang tir 37 dén 50mm. PAu cia 4u tring nay c6 mau do nau
v6i mau den mét ludi khong ddu. Than cé mau sic bién dbi tir ndu x4m dén nau den.
Trén than xd xi va duge pht bdi nhidu cum 16ng den. Pudng séng lung, dudng hai bén
song lung va duong thé c6 mau den. Phén ¢ c¢6 mau nau den. C6 hai dai mau nau den
chay doc theo phién méng chay xubng dén dudi hdu mén mau nau den. Chan va phén
bung dudi chdn c6 mau hung den.

3) Hinh thai hoc cia nhdng khac nhau: Nhong Sesamia inferen dai khoang tir 13
dén 18mm, mép va c6 mau niu do. Bung dugc phtt mot 16p bot mau xam; dau bung c6
ba gai méc. Nhong Agrotis ypsilon Rottemberg dai tir 18 dén 24mm, mau d6 nhat va
sang. Phin d4u chdi canh dugc sip xép théng hang va kéo thing v& phia bao lung ciia
ngén bung thtt tu. Pudng trung tdm cla dudng bao & lung tir dudng thu tu dén duong
thir bdy c6 mau nau den véi cac ddm chdm to. Hai duong chim nhé kéo dai dén mii.
Pudng bao phia trude & phia bung tir khic thir ndm dén khic thir bay cling c6 cac
chdm nhé va c6 mot cap kéo dai tir bung trén xubng dau duéi cia bung.

4) Hinh théai hoc ciia sdu budm khac nhau: Sau budm cai clia Sesamia inferen
trudng thanh dai 15mm va sai canh khodng 30mm. Piu va ngue ¢ miu nau vang va
bung c6 mau tir vang nhat dén xdm xanh. Réau c6 nhiéu s¢i nhé; canh trude c6 hinh
dang gin nhu hinh chit nhat va c6 mau x4m dé. Bén ddm nho mau den dugc sip xép
thanh hinh t&r gidc. Sau buém dyc dai khodng 12mm va sai canh dai khodng 27mm.
Réu ¢6 hinh tAm. Agrotis ypsilon Rottemberg truong thanh dai khoang 17 dén 23mm
va 0 sai canh dai khoang tir 40 dén 54mm. P4u va nguc ¢6 mau nau den, chin c6 mau
nau. Xwong dng chan trudc va ria ngodi ciia xwong c¢b chin c6 mau nau xam. Phén
cudi cia mbi doan ciia chan giita va chan sau tao thanh vong nau xdm. Cénh truéc mau
nu va phén bién phia tredc mau nau den va mau séc cla phén phia trude ciing ¢ mau
niu den. Puong phan chia c6 mau niu sdng. C6 hai dudng co gon song, ngang sudn
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mau den. Bén trong ciia vong tron mau den c¢6 diém x4m hinh tron. Pudng hinh nhu
qua thén c6 mau den va c6 ria mau den va cé duong mau den hinh chit V & trung tdm
mit ngoai kéo dai dén hét dwdng nim ngang bén ngoai, dwdng co ngang thit lung c6
mau ndu den va c6 hai dudong gon séng, dudng co ngang bén ngoai mau nau. Puong
cudi mat ngodi c6 hinh ring cwa khong déu mau x4m va dudng mép trong ndm giita
gén gifta c6 ba nhanh. C6 cac d6m nhé mau den & mdi bén gan canh nim gitta dudong
mép ngoai clia mut canh. Canh cia dudng bén ngoai mau den, phin gitta duong co
ngang mt ngoai va duong mép bén ngodi 4p chét c6 mau nau séng, va ngoai duong
mép ngodi ¢c6 mau ndu den. Canh sau mau xam, dudng mép va gin doc mau nau va
phéin trén bung mau x4m.

4. Tép tinh sinh truéng va tan sudt gdy dich khdc nhau.

Sesamia inferen c6 2 dén 4 thé hé trong 1 nim, s& giam dan theo d6 cao so véi
mit nude bién cia khu vue va ting din theo mirc ting ctia nhiét d9. Vi du, c6 2 dén 3
thé hé mot nim & cao nguyén Véan Quy, ¢6 3 dén 4 thé hé mét nim & tinh Giang T va
Chiét Giang, 4 thé hé mot ndm & tinh Giang Tay, H6 Nam, HO Béc va Tir Xuyén, 4
dén 5 thé hé & tinh Phic Kién, Quang T4y va thanh phd Ha Mén cia tinh Van Nam va
c6 6 dén 8 thé hé & mién nam cua tinh Quang Poéng va Pai Loan. Trong ving khi hau
6n hoa, iu tring trudng thanh sbng qua mia dong trén phan con lai cta cdy trong ma
chung ky sinh (nhu than cdy ho#c than ré clia cdy tre nudc va lua nudc) hoic trong dht
& gin mit dit. Trong khoang trung tuan théang ba ctia nam tiép theo (khi ma nhiét do
khoang trén 10°C 4u tring bit diu phat trién thanh nhong va bat diu no khi nhiét do
khoang 15°C. Pau thang tu, ching bit diu giao hop dé trimg va sau khoang tir 3 dén 5
ngdy, giai doan giao hop va d¢ trimg dat dén muc cao nhit. Giai doan trimg né nhiéu
nhit x4y ra vao khoang cubi thang tu. Ban ngdy, con truéng thanh thuong trén va
thuong trén gitta cac cdy va bat dau hoat dong vé chiéu t8i. Tinh hudng sang ciia
ching kém va thoi gian séng khoang 5 ngay. Sau buém céi bét ddu dé trimg tir 2 dén 3
ngay sau khi giao hop va sau tir 3 dén 5 ngay lugng trimg dé dat mirc 16n nhét. Ching
wu tién d¢ vao cdy ngd non va & bén ngoai canh ddng. Tring nay thudng & bén trong
mang bao cia dt 14 thir hai va thtr ba & gin mit dét clia cdy ngd, noi ma than cdy nho
hon va viée cubn nguge cia bao 14 khong chit, lugng trimg nim & day c6 thé 1én dén
80% lwong trimg dugc dé ra. Mdi con sdu buém ndy c6 thé sinh ra 240 trimg va trong
khi dé trimg, lta thir nhét trong 12 ngay, tiép d6 Ira thir hai 13 tir 5 dén 6 ngay. Au
tring cta thé hé thir nhat khoang 30 ngay, thé hé thir hai khoang 28 ngay, va thé hé tha
ba khoang 32 ngay. Trang thai nhong khoang tir 10 dén 15 ngay. Sau buém cii bay
yéu va dé trimg tuong dbi tip trung. Mat do quin thé cao va giy hai ning trong
khoang cach gin v&i ngudn sau hai ndy. Agrotis ypsilon Rottemberg cé khoang tir 3
dén 4 thé hé mot nam, 4u tring trudng thanh hoic su buém sdng qua mua déng trong
d4t. PAu thang ba, con trudng thanh bit dau xuét hién va hai giai doan dinh cao ctia
mua dé tring thudong xuét hién vao khoang gitta va cudi thang ba va dau va giita thang
tu. Con truedng thanh khong hoat ddng vao ban ngay. Tu chiéu t6i cho dén gitra dém,
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ching hoat dong manh nhét. Chung thich vi chua, ngot va vat liéu 1én men c6 mui
rgu vang va nhiéu loai méat hoa khic nhau. Ching bj tdn hai dwéi 4nh sdng mat troi.
Au tring trai qua 6 giai doan. O giai doan 4u tring 1, 2, 4u triung trén trong cudng 14
ctia ¢ dai hodc cdy trong, &n ngay va dém nhung an rét it, do d6 chiing khong gay hai
dang ké. O giai doan 4u tring 3, chung trén dudi 16p dit bé mat vao ban ngay va gay
hai vao ban dém. Sy pham #n tir thé hé 4u triing 5, 6 ting 1én rat nhidu va mdi 4u tring
nay c6 thé cén tir 4 dén 5 cay con, thdm chi 1én t6i 10 cdy con mdi dém. Viéc khang
thubc dbi véi du tring sau giai doan 4u tring 3 ting 1én dang k&. Tir cudi thang ba dén
giita thang tu 13 thoi ky gy hai manh nhét cta thé hé thir nhét cia du tring. Viée xuét
hién va gay hai c6 thé nhan thiy bét dau tir thang 11 dén tan thang 4 ctia nam tiép theo.
Tir 2 dén 3 thé hé mot nam & phia tdy nam Trung Qudc, tir 2 dén 3 thé hé mot nam &
phia bic Van Ly Trudong Thanh, 3 thé hé mot ndm tir mién nam Van Ly Trudng Thanh
dén dén mién bic séng Hoang Ha, 4 thé hé mot ndm tir mién nam sdong Hoang Ha dén
song Trudong Giang, tir 4 dn 5 thé hé mot nam & phia nam sdng Trudng Giang va cb
tir 6 dén 7 thé hé mot nam & ving rimg nhiét d6i cia Nam A. Tuy nhién, cang nhiéu
thé hé trong mot nam thi sy gdy hai 16n nhit thuéc vé thé hé thir nhit. Con trudng
thanh qua mia dong xuét hién tir thang hai & mién nam. Giai doan n thanh sau buém
manh nhét tir cudi thang ba dén gitra thang tu & mot s noi & Trung Qubc, nhung giai
doan ndy manh nhit & cudi thang tu tai tinh Ninh Ha va Noi Mong. Viéc nd thanh séu
budm trudng thanh ctia Agrotis ypsilon Rottemberg thudng xay ra vao khoang tir 3 gio
chidu dén 10 gi> dém. Chiing trén trong cac vi tri nhur céc k& nit va duge hong khd
dudi 4nh sdng mit trdi va bit dau bay va tan pha vao budi tdi. Sau tir 3 dén 4 ngay,
chiing bit diu giao hop va d¢ trimg. Trimg c6 mau d6 thAm & phia dudi 14 & dudi thip
va day va trén ciy non, mot sd & trén 14 kho hodc & duong phéan gi6i trén mit d4t. Phan
16n trimg ndm gin mit d4t. Mbi con cai c6 thé dé tir 800 dén 1000 trimg, tham chi c6
thé dé t6i trén 2000 trimg. Thoi gian trimg nd khoang 5 ngay, c6 6 giai doan 4u tring
va giai doan 4u tring 7 va 8 doc 13p. Giai doan 4u tring khéc nhau rét 16n gifta céc noi
v6i nhau nhung thé hé ddu c6 chung thoi gian khoang tir 30 dén 40 ngay. Au tring
trudng thanh phat trién thanh nhéng trong trong céc khoang tréng cach mit dit khoang
5 cm, giai doan nhong kéo dai khoang tir 9 dén 19 ngay. Nhiét do cao thuong khong
thich hop dé Agrotis ypsilon Rottemberg phat trién va sinh san, va do d6 ching
thuong phat trién it trong mia hé va xut hién khi nhiét d6 vao khoang tir 15°C dén
25°C. Nhiét 9 mia déng thudong qua thip, do d6 Au tring Agrotis ypsilon Rottemberg
bi chét nhidu vao mia déng. Tan suét xuét hién nhiéu & nhimg noi thip va 4m thép voi
lwong mua 16n. DAu higu @ dich bénh Agrotis ypsilon Rottemberg nd ra néu mua
nhiéu trong mua thu cua cubi ndm trude va d6 4m cua dit cao va cd dai moc nhanh,
day 1a diéu kién thuan logi dé con truéng thanh dé trimg va sin ngudn thirc n cho 4u
tring. Tuy nhién, néu mua qua nhiéu thi 46 4m tr& nén qué cao, khi d6 sy phat trién
ctia 4u tring bi can trd. Au tring giai doan sém d& bj chét sau khi bj ngdp nude. Sau
hai nay s& gy hai nghiém trong néu ham hrgng 4m ciia dit vao khoang tir 15 dén 20%
trong giai doan cao diém khi su buém trudng thanh dé trimg. DAt sét cat co thé thAm
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nudc mua nhanh chéng sé thich hgp cho viéc sinh san ctia Agrotis ypsilon Rottemberg,
va n6 khong thich hop néu d6 1a dit thit va dét cat.

Tém lai, c6 thé thiy ring Sesamia inferen va Agrotis ypsilon Rottemberg 13 hai
loai sdu hai khac nhau nhiéu vé mdi quan hé di truyén va chiing khong thé giao phdi
v6i nhau dé sinh ra thé hé con chéu.

Hé gen cua cdy trong, md cay trdng hoic t& bao ciy trdng mo ta theo sang ché
chi vat liéu di truyén bt ky & cdy trdng, md cdy trdng hodc té bao cdy tréng, ké ca
nhén, plasmit va hé gen ciia ty thé.

Nhu mb ta trong sang ché, polynucleotit va/hoic nucleotit tao thanh “gen” hoan
chinh, ma héa protein hodc polypeptit trong té bao chii quan tim. Ngudi cé trinh d9
trong linh vire k§ thuat nay c6 thé d& dang nhan biét duge 13 céc polynucleotit va/hodic
nucleotit theo sang ché c6 thé dugc dua vao véi su kiém soat cia trinh tu diéu hoa cia
vat chu dich.

Nhu d3 biét d6i voi ngudi 6 trinh d6 trong linh vuc k§ thuat niay, ADN thudng
tdn tai dudi dang s¢i kép, ma chiing bét cp b trg v6i nhau. Néu ADN nay duge sao
chép & cay trong thi s¢i bd trg cua ching ciing dugc sao chép. Do @6, trinh ty
polynucleotit dwgc minh hoa trong phan danh muyc trinh ty va s¢i b trg clia né ciing
nim trong pham vi theo sang ché. Thuat ngit “soi ma héa” thuong dugce st dung trong
linh vuc k¥ thuét nay dé chi soi lién két voi soi d6i mang ma. Déi vé6i su biéu hién
protein in vivo, mdt sgi ADN thudng dugc phién ma thanh soi bd trg cia mRNA, ma
soi nay dong vai trd nhu mAu biéu hién protein. Trén thyc té, mRNA dugc phién ma tir
cac soi “ddi ma” cia ADN. “Soi mang ma” ho#ic “sgi md héa” chita mot loat cac
codon (mdi codon bao gém ba nucleoit ma héa cho mét loai axit amin cu thé), c6 thé
dugc doc bodi khung doc md (open reading frame: ORF) twong Urng véi gen mé hoa
cho protein dich. ARNA va PNA (axit nucleic cuia peptit) c6 chirc ning twong duong
v6i ADN duogc dua ra 1am vi du ciing dugc dé cap dén trong séng ché.

Phén ti axit nucleic ho@ic cdc méanh cia n6 dugc lai véi gen CrylFa trong diéu
kién lai nghiém ngit theo sang ché. Phuong phép chinh théng bét ky dé lai hodc khéch
dai axit nucleic c6 thé dugc st dung dé x4c dinh tinh trang cia gen CrylFa theo séng
ché. Phan tir axit nucleic hodic cdc manh cia né c6 kha ning lai dic hiéu véi phan ti
axit nucleic khac trong diéu kién cy thé. Theo sang ché, néu hai phan tir axit nucleic c¢6
th8 tao thanh c4u truc axit nucleic soi kép d6i song song, thi c6 thé coi hai phén tir nay
¢6 kha nang lai dic hiéu v6i nhau. Néu hai phan tir axit nucleic bét cip hoan toan véi
nhau, thi mét trong hai phéan tir d6 duoc goi la “bd trg” cho s¢i con lai. Theo séng ché,
ndu tit ca céc nucleitit cia phan tir axit nucleic c6 thé bd trg véi nucleotit trong tng
cua phéan tr axit nucleic khac thi ching dugc xéc dinh 1a hai phan tr nay 1a “bit cip
hoan toan”. Néu hai phan tir phén tir axit nucleic nay c6 thé lai véi nhau va do d6
ching c6 kha ning 0 va lién két v6i nhau da én dinh trong didu kién c6 “tinh nghiém
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ngit thap” binh thudng, thi hai phén tir axit nucleic d6 dugc coi 1a “c6 tinh bd trg i
thiéu”. Tuong ty, néu hai phén tir axit nucleic c6 thé lai dugc véi nhau sao cho chiing

c6 thé  va lién két véi nhau da 6n dinh trong dié kién “nghiém ngit cao” binh thudng,
thi hai phéan tir axit nucleic ndy c6 tinh “bd trg”. D3n xuét tir trinh ty “bit cdp hoan
toan” c6 thé dugc phép, mién 1a cac din xult nay khéng ngin chin sy bit cip cia hai
phan tir ndy dé tao ra ciu tric soi kép. Phan tir axit nucleic c6 thé c6 thé dugc 14y nhu
doan mdi hodc doan do c6 trinh ty bd tro du dé tao thanh céu tric s¢i kép hoa tan dac
hiéu tai ndng d6 mudi cu thé.

Theo séng ché, trinh ty v& co ban 1a twong ddng chi phan tir axit nucleic, ¢ thé
lai dic hiéu voi soi bd trg cua phan tr axit nucleic b4t cip khac trong diéu kién
“nghiém ngit cao”. Pidu kién nghiém ngit dé lai ADN 1a da biét d6i voi ngudi cb
trinh do trong linh vire k¥ thuat nay, nhu 13 xr Iy bang dung dich 6,0*natri clorua/natri
xitrat (SSC) & khoang nhiét do 45°C va rira bang 2,0¥SSC & nhiét d6 50°C. Vi dy,
ndng d6 mubi & budc rira duge lwa chon tir 2,0#SSC va 50°C dbi véi didu kién
“nghiém ngat thip” va 0,2*SSC va 50°C ddi véi diu kién “nghiém ngit cao”. Ngoai
ra, nhiét do cta budc rira nim trong khoang tir 22°C d6i v6i diéu kién “nghiém ngit
thdp” dén 65°C dbi v6i didu kién “nghiém ngit cao”. Ca nhiét d9 va ndng d6 mudi c6
thé thay ddi ciing v6i nhau hoc chi c6 mét yéu td trong hai yéu tb nay thay dbi. Theo
mot sb phuong én, diéu kién nghiém nggt dugc st dung theo sang ché c6 thé nhu sau.
SEQ ID NO: 3 hodc SEQ ID NO: 4 dugc lai ddc hi¢u & 6,0*SSC va dung dich 0,5%
SDS & 65°C. Tiép d6 mang nay duoc rira mét 1an & trong 2*SSC va dung dich 0,1%
SDS va 1*SSC va dung dich 0,1% SDS, mdt cach twong tng.

Do d6, trinh ty khang sau bénh c6 thé dugc lai véi SEQ ID NO: 3 vi/hoic SEQ
ID NO: 4 trong diéu kién lai nghiém ngit cling ndm trong sang ché. Trinh tu nay c6 do
turong ddng vé trinh tur dat it nhét tir khoang 40% dén 50% hoic c6 d6 twong ddng dat
khoang 60%, 65% hodc 70%, thdm chi d) twong ddng véi trinh ty theo séng ché dat it
nhét 1a 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%
hodc cao hon.

Gen va protein dugc mb ta theo sang ché khong chi bao gdm cac trinh tw mau ma
con bao gdm c4c phan va/hodic manh (ké ca (cic) doan cat trong va/hoic tai ddu cia
protein c6 chiéu dai toan ven), cac bién thé, thé dot bién, thay thé (protein chira (cac)
axit amin thay thé), cac protein kham va protein dung hgp duy tri dugc hoat tinh trir
sdu cua no. “Bién th&” hoic “su bién ddi” chi trinh ty nucleotit ma héa cling mot
protein hodic ma héa protein twong duwong cé hoat tinh trir sdu. Thuat ngit “protein
tuong duong” chi protein ¢6 cing hodc vé& co ban c6 cung hoat tinh khéng Sesamia
inferens nhu protein dugc yéu ciu bao ho.

“Manh” hozic “doan cit” ctia trinh tu protein hosic DNA theo sang ché chi phin
hoic dang trinh tyr cai bién nhan tao ctia n6 (vi du, trinh twr vé co ban thich hgp dé biéu
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hién & cay trng) cua trinh ty protein hoic ADN gdc (trinh tu nucleotit hogc axit amin)
c6 lién quan theo sang ché. Chiéu dai cta trinh ty nay thay dbi khac nhau nhung du dai
dé dam bao ring protein (dwgc ma hoa) nay 1a cé doc tinh trir sau.

Viéc cai bién gen dé tao ra cdu triic dot bién bing cach sir dung cc k§ thuét
chudn, nhu k§ thuét dot bién diém da biét trong linh vyc k¥ thuat nay 1a viéc d& dang.
Vi du v& phuong phép khac duge mé ta trong US 5605793, trong d6 cac doan ADN
dwoc cit ngdu nhién va tiép d6 rap lai cac doan nay dé tao ra nhiéu phén tir khac nhau.
Céc endonucleaza thuong mai c6 thé dugc sir dung dé tao ra cac doan gen tir gen c6
chidu dai toan ven, va cac exonucleaza ciing c6 thé dugc thuc hién theo céc quy trinh
k¥ thuat chudn. Vi du, céc enzym nhu Bal/31 hodc djt bién diém truc tiép co thé sir
dung @& loai bd nucleotit dic hiéu ra khéi dAu cua céc gen ndy. C6 nhidu enzym gidi
han cé thé dugc st dung d8 thu dugc cac doan hoat tinh mang ma cia gen. Ngodi ra,
cac doan mang hoat tinh ctia cac ddc t6 nay co thé thu dugc bing cach truc tiép sir
dung céc proteaza.

Theo sang ché, protein twong ng va/hogic gen ma héa céc protein ndy c6 thé thu
dugc bing cach phan 14p tir B.t va/hodc thu vién ADN. C6 nhiéu cach dé thu dugc
protein ¢ hoat tinh trir sdu theo séng ché. Vi du, luong khéng thé khéng dic hiéu
protein ¢6 hoat tinh trir sdu duge mo ta va dugce bao ho theo séng ché c6 thé dugce sir
dung dé x4c dinh va phén 18p cé4c loai protein khic nhau tr phtc hop protein. Cu thé 13,
khang thé nay c6 thé ting khang phén bao toan nhét ciia protein va phin khéc biét nhat
tir protein cua B.t. khac. Cac khang thé nay c6 thé duoc sir dung cho protein c6 tinh
dic hiéu tuong tng vdi hoat tinh dic trung bing cach st dung céc phwong phap tiép
hop mién dich, phuong phap phén tich hip phu mién dich lién két enzym (ELISA)
hodc phuong phap phan tich thdm tich Western. D& dang tao ra protein khang khang
thé, cac protein twong dwong hodc cdc manh ctia chung dugc bdc 1 theo sang ché
bing cach str dung céc k¥ thuat chuén trong linh vuc k§ thuit ndy. Gen mé hoa céac
protein nay co thé thu dugc tir vi sinh vat..

Do c6 nhidu cc codon di truyén, nén ciing ¢6 nhiéu trinh ty ADN khac nhau c6
thé ma hoa cho cuing loai trinh tir axit amin. Ngudi c6 trinh d9 trong linh vyc k¥ thuét
nay c6 thé dé dang thu dugc trinh ty ADN thay thé ma héa cho cling hodc vé co ban 13
cung mot protein. Céc trinh ty DNA khéc nhau cling bao ham theo sang ché. Thuat
ngit “vé co ban 1a cling” protein chi trinh ty axit amin xac dinh dugc thay thé, xo6a
doan hodic chén doan hodc bd sung nhung vé co ban hoat tinh trir sdu khong bi anh
huéng, va ciing bao gdbm ca cic méanh c6 hoat tinh trir sau.

Viéc thay thé, chén doan hodc loai bd mot sd trinh tu axit amin theo séng ché 1a
ky thuat thong thuong trong linh vyc k¥ thudt nay. Theo mot s& phwong 4n, cic su
thay dbi trinh ty axit amin nhu viy bao gbm: sy thay dbi nhé vé dic tinh, nghia 1a khi
thay thé mot s axit amin dugc béo ton, thi diéu ndy vé co ban khong anh huéng dén
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su gép nép va/hodc hoat tinh cua protein; viéc loai bo doan ngén, thuong cit bod
khoang tir 1 dén 30 axit amin; gan thém mdt doan ngén vao diu amin hodc carboxyl,
nhu cic gbc methionin & tai d4u amin; gin thém mot doan peptit ngén, nhu 13 khoang
tir 20 dén 25 gbc theo chidu dai.

Céc vi du vé gbc thé bao toan 1a su thay thé xay ra trong cac nhém axit amin sau:
axit amin bazo (nhu arginin, lysin va histidin), axit amin axit (nhu axit glutamic va
axit aspartic), axit amin phan cuc (vi duy, glutamin va asparagin), axit amin va nudc
(nhu leuxin, isoleuxin, va valin), axit amin thom (vi dy, phenylalanin, tryptophan va
tyrosin), va cdc axit amin phén tir lugng nhé (nhu glyxin, alanin, serin va threonin va
methionin). Axit amin thay thé khong thay dbi tinh dic hiéu n6i chung 13 da biét trong
linh vuc k§ thuat ndy va da duge mé ta trong, vi dy, 4n phdm “Protein” ctia N. Neurath
va R. L. Hill, xuit ban nam 1979 bdi Academic Press, New York. Cac géc thé thong
dung nhét 12 Ala/Ser, Val/lle, Asp/Glu, Thr/Ser, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly,
Tyr/Phe, Ala/Pro, Lys/Arg, Asp/Asn, Leu/lle, Leu/Val, Ala/ Glu va Asp/Gly, va céc
gbc thé bao toan ciia ching.

RS rang, dbi v6i ngudi c6 trinh d6 trong linh vuc k§ thuit nay, da biét 1a viée
thay thé nhu vy c6 thé xay ra bén ngoai ving quan trong quyét dinh chirc ning cua
phén tir ma van tao ra phén tir polypeptit c6 hoat tinh. Dbi véi polypeptit theo sang ché,
géc axit amin can ¢ hoat tinh va dugc coi 13 géc khong thé thay thé c6 thé dugc xac
dinh theo cac phuong phap da biét trong linh vuc k¥ thuat ndy, nhu dot bién diém truc
tiép hodc ddt bién sang loc alanin (vi dy, xem: Cunningham and Wells, 1989, Science
244:1081-1085). K¥ thudt méi day dugce thyc hién b%lng cach dua vao cac diém dot
bién vao tt ca cac gbe co thé thay thé trong phén tir va phét hién hoat tinh trir sau clia
phan tir dot bién thu duge sao cho nhén biét dugc g axit amin quan trong dbi véi
hoat tinh ctia phén tir d6. Vi tri tuong tdc enzym-co chét nay ciing c6 thé dugc xéac
dinh bing céc phan tich trong cdu tric ba chidu, mdt phuong phap c6 thé xac dinh
dugc thong qua cac phuong phap nhu phuong phap phén tich cong hudng tir hat nhan
(NMR), tinh thé hoc, hodc danh diu quang &i lgc (vi dy, xem; de Vos et al., 1992,
Science 255:306-312, ; Smith, et al., 1992, J. Mol. Biol 224:899-904; Wlodaver et al.,
1992, FEBS Letters 309:59-64).

Theo sang ché, protein CrylF bao gdm, nhung khong bi gidi han &, cc protein
CrylFa2, CrylFa3, CrylFb3, CrylFb6 hodc CrylFb7, hodc cidc doan c6 hoat tinh trir
sdu voi hoat tinh phong trlr Sesamia inferen, toan bd trinh ty axit amin c6 49 tuong
ddng vé trinh tyr dat it nhét 13 70% so véi protein dugc d& cap & trén.

Do @9, trinh ty axit amin cé d¢ twong df‘)ng cu thé véi trinh ty axit amin néu trong
SEQ ID NO. 1 vad/hodc SEQ ID No. 2 ciing thudc pham vi clia sang ché. Do ddng
nh4t/do twong ddng trinh tw giita c4c trinh tw ndy va cac trinh tu theo sang ché thudng
16n hon 60%, tét hon 1a 16n hon 75%, tt hon nita 13 16n hon 80%, tham chi t&t hon
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nita 13 16n hon 90% va t6t hon nira 1 16n hon 95%. Céc polynucleotit va protein wu
tién theo séang ché ciing c6 thé dugc x4c dinh theo mot hodc nhidu khoang ddc hiéu cua
do dong nhit va/hoic do tvong ddng. Vi dy, ching c6 thé c6 do trong ddng va/hodc
d6 ddng nhit dat 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%,
61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%,
76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% hodc 99% so véi trinh ty theo sang ché.

Trinh ty didu hoa theo sang ché bao gdm, nhung khong bi gi6i han &, trinh tu
khéi dau, peptit chuyén, trinh tu két thuc, trinh tu ting cudng, trinh tu din dAu, inron
va céc trinh ty diéu hoa khac c6 thé lién két mot cach c6 kiém soat duge véi trinh ty
protein Cry1F.

Trinh tw khoi dAu 12 trinh ty khoi ddu c6 thé bidu hién & cay trdng, trong d6 thuat
ngit “trinh ty khéi déu c6 thé bidu hién & cdy trong” chi trinh ty ma né dam béo trinh
tu mang ma lién két v6i trinh tw khoi ddu d6 va c6 thé bidu hién trong té bao cay trng.
Trinh tw khéi ddu c6 thé bidu hién & cay trdng nay c6 thé 14 trinh tw khéi dau co dinh.
Vi du vé trinh ti khoi ddu nay c6 kha ning truc tiép biéu hién co dinh & cay trdng,
nhung khong bi gii han &, trinh tw khéi ddu 35S ¢6 ngudn gbc tir virut kham sip lo,
trinh tu khoi ddu Ubi, trinh tu khoi ddu cia gen GOS2 c6 ngudn gbe tir cdy laa nude
va céc trinh ty khoi ddu twong tu. Theo cach khac, trinh ty khéi dau c6 kha ning biéu
hién & cdy trdng c6 thé 1a trinh ty khoi dau dic hiéu mé, c6 nghia 13 mirc biéu hién clia
trinh ty nay truc tiép biéu hién & mot s loai mé cay trdng nhu trong md diép luc, 1a
cao hon so vdi cac loai md khéc cia ciy trdng (c6 thé dwoc xac dinh bang thir nghiém
kiém tra RNA thong thuong), nhu trinh ti khéi ddu PEP carboxylaza. Theo céach khéc,
trinh ty khéi ddu ndy c6 thé bidu hién & ciy trdng c6 thé 1a trinh ty khoi ddu 1am lanh
vét thuong. Trinh ty khoi ddu 1am 1anh vét thwong hodc trinh tr khéi du ma biéu hién
true tiép 1am lanh vét thuong chi trinh ty khéi d4u ma muc biéu hién cia trinh ty mang
ma ting 1én dang k& so véi cdy & trong trang thai phat trién binh thudng khi cdy nay bj
gdy ton thuong bing bién phép co khi hoic tén thuong giy ra béi con tring gim. Vi
du vé trinh ty khoi ddu 1am lanh vét thuong bao gbm, nhung khong bi gi6i han & trinh
tur khoi ddu ciia gen tre ché proteaza ciia ca chua, khoai tay (pin I va pin II) va trinh tu
khoi ddu cia gen tre ché proteaza ciia ngd (MPI).

Peptit chuyén (con dugce goi 1a trinh tu tin hi€u tin hi¢u ghi chép hodc trinh tu
din ddu) tryc tiép cla san phidm gen dén co quan hoic khoang ndi chét. Di véi
protein thu thé, peptit chuyén c6 thé 1a twong ddng. Vi du, trinh tuy ma hoa peptit
chuyén di¢p luc dugc st dung dé dan lap luc; hodc trinh ty du trit ‘KDEL’ dugc sir
dung dé dan vao mang ludi ndi chit hoic CTPP cua gen md hoéa lectin cta la mach
duoc sir dung dé& din vao khong bao.

Trinh ty d4n du bao gém, nhung khong gii han &, trinh tw din diu virut ARN
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nhd, nhu trinh ty din d4u EMCV (ving mang m3 diu 5° coa virut
encephalomyocarditis); trinh ty din ddu cta virut Y cta khoai tdy, nhu trinh tu din
diu MDMYV (virut gdy lin kham ngd); protein chudi ning ciia globulin mién dich cia
ngudi (BiP); trinh ty din diu khéng dugc dich md cia mRNA protein vo cia virut
kham c6 linh ling (AMV RNA4); trinh ty d4n déu virut kham khoai tdy (TMV).

Trinh ty ting cudng bao gdm, nhung khong bi gi6i han 0, trinh ty ting cuong
cda virut kham sap lo (CaMV), trinh ty tdng cudng cta virut khdm Figwort (FMV),
trinh ty ting cudng cia virut vong axit ciy cdm chuéng (CERV), trinh tu ting cuong
cta virut khdm mao mach cdy sén (CsVMYV), trinh tu ting cudng virut kham mirabilis
(MMV), trinh ty ting cuong cla virut gdy vang xoédn 14 Cestrum CmYLCV), trinh ty
ting cudng giy xodn 14 cdy bong Multan (CLCuMYV), trinh tu ting cudng cia virut
gdy d6m vang 14 cdy Commelina (CoYMYV) va trinh ty ting cudng virut caulimo gfy
bénh Ga vang cho cay lac (PCLSV).

Dbi v6i cac tng dung cho ciy mét 14 mam, cac intron bao gbm, nhung khéng
gi6i han & céc intron hsp70 cta cdy ngd, cac intron ubiquitin cla cdy ngd, intron Adh
1, intron sucroza synthaza hodc intron Actl cia cdy lua nudc. Péi véi cac tmg dung
cho cy tréng hai 14 mam, c4c intron bao gbm, nhung khong bi gidi han &, c4c intron
CAT-1, intron pKANNIBAL, intron PIV2 va intron “si€u ubiquitin”.

Trinh tu két thic c6 thé chira trinh tw tin hidu polyadenyl hoa déng vai trd & cy
trdng. Chung bao gdm, nhung khong bj gi6i han &, trinh tu tin hiéu polyadenyl héa thu
dugc tir gen nipalin synthetaza (NOS) cia Agrobacterium tumefaciens, trinh ty tin
hiéu polyadenyl héa c6 ngudn gdc tir gen trc ché proteaza II (pin II), trinh ty tin hiéu
polyadenyl héa c6 ngudn gdc tir gen ssSRUBISCO E9 clia ddu Ha Lan va trinh ty tin
hi€u polyadenyl hoa co ngudn gbc tir gen a-tubulin.

Thuat ngit “lién két mot cach ¢ kidm soat” theo sang ché chi dén mdi lién két
ctia trinh tw axit nucleic, ma lién két ndy cung cip chirc ning cin thiét cta trinh tu lién
két. Thuat ngir “lién két mot cach c6 kiém soat” theo sang ché c6 thé 1a lién két voi
trinh tw khéi ddu véi trinh ty quan tim, ma lién két nay khién phién mi dugc céc trinh
tw ndy trong didu kién c6 kiém soat va diéu hoa béi trinh ty lién két d6. Néu trinh ty
quan tdm ma héa protein va vigc bidu hién protein nay 1a can thiét thi thuat ngit “lién
két mot cach c6 kiém soat” chi méi lién két cia trinh tu khéi d4u va trinh ty nay sao
cho c6 thé phién ma dé dich ma mot cach c6 hiéu qua. Méi lién két gifta trinh ty khoi
dau nay va trinh ty m3 hoéa thu dugc trong phién ma protein dung hop va biéu bién
protein nay 1a cén thiét thi nhitng mdi lién két duge tao ra nay s& dim bio codon thi
nhit khéi ddu phién ma ciia doan phién ma thu dugc 14 codon khoi dAu cua trinh tu
mang m4. Theo cach khac, néu méi lién két cta trinh ty khéi diu nay va trinh ty mang
ma c6 dugc két qua thu duge sy dung hop dich ma va biéu hién protein ma héa nay 14
cAn thiét thi nhing lién két nhu vay tao ra dé dam bao cho diém thir dau tién ciia codon
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khoi ddu dich mé cua trinh ty diu 5° khong dich ma lién két duogc vai trinh ty khéi ddu
phién ma nay, va nhitng médi lién két nhu viy tao ra mdi quan hé gitra san phim dich
ma thu dugc va khung doc mé ma hoda protein quan tdm théa mén khung doc d6. Trinh
tur axit nucleic ma c6 thé lién két mot cach c6 kiém soat bao gdm, nhung khong bi gidi
han &, trinh tu cung cip chirc ning cho biéu hién gen (nghia 14 thanh phin biéu hién
gen, nhu trinh ty khéi du, ving khéng dich ma dau 5°, cac intron, ving ma héa
protein, ving khong dich ma ddu 3°, vi tri polyadenyl hda va/hoic trinh tur két thuc
phién ma); cac trinh ty cung cp chirc ning ciia viéc chuyén vi/hoic két hgp ADN
(nghia 13 trinh tw bién T-ADN, vi tri nhan biét enzym tai t hop dic hiéu diém, vi tri
nhan biét didm enzym hop nhét); trinh tu chirc ning c6 thé cho phép lya chon dugc
(nghia 13, trinh tu chi thi khang chat khang sinh, gen sinh tdng hop); trinh ty cung cép
chirc ndng cla chét chi thi chAm diém; trinh tu hd tro hoat dong cua trinh tu in vitro
hoic in vivo (trinh tu da lién két, trinh tyr t4i t& hop ddc hiéu diém) va trinh ty cho phép
phién ma (nghia 13, diém khéi dAu phién ma cua vi khuén, trinh tu phién ma ty dong,
trinh ty, trinh ty trung tdm).

Thuat ngit “trir sdu” theo séng ché c6 nghia 13 gay doc cho sau hai muia mang. Cu
thé 13, con tring dich 1 sau Sesamia inferen Walker.

Protein CrylF theo sang ché gy ddc cho sau Sesamia inferen Walker. Cay trdng
dugc @& cap theo sang ché, cu thé 1a laa mién va ngd, chira ADN ngoai lai trong hé
gen cua ching. ADN ngoai lai ndy c¢6 chira trinh ty nucleotit ma hoa protein Cry1F.
Khi Sesamia inferens tiép xtic véi protein CrylFa thong qua viéc &n md cua cdy
chuyén gen nay, su sinh truéng cia Sesamia inferens bi tc ché va thdm chi gy chét

7
A

Sesamia inferens. Thuit ngit “tc che” chi viéc gy chét hodc gin chét. Dong thoi, cay
trdng nay phai binh thudng vé mit hinh thai hoc, va c6 thé thu hoach dugc bing cach
thong thuong dé tiéu thu va/hodc san sinh ra san phim. Ngoai ra, yéu cau vé thudc trir
sdu sinh hoc hodic héa hoc cia ciy trong d6 co thé hdu nhu khong can thiét (thuc trir
sdu sinh hoc hodc hoa hoc nay 1a loai thudc dé phong trir Sesamia inferen dugc huéng
dich bdi protein Cry1F).

Mirc d6 bidu hién ciia protein tinh thé c6 hoat tinh trir sau (pesticidal crystal
protein: ICP) trong vit liéu cdy trong c6 thé duge x4c dinh thong qua nhiéu phuong
phap khéc nhau trong linh vyc k¥ thuat nay, nhu phuong phép dinh lugng mRNA ma
hoda protein c6 hoat tinh trir sdu trong md thong qua viéc sir dung cac doan mdi dic
hiéu hodc thong qua cac phuong phép dinh lugng protein c6 hoat tinh trir sdu mot cach
tryc tiép va dic hiéu.

Hiéu qua trir sdu cia ICP & cdy trdng c6 thé dugc x4c dinh bang céach sir dung
cac phuong phap thir kiém tra khac nhau. Sau hai dich theo séng ché chu yéu la
Sesamia inferen.

Protein Cry1F theo sang ché c6 thé c6 trinh ty axit amin néu trong SEQ ID NO: 1
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va/hodc SEQ ID NO: 2 trong danh muc trinh ty. Protein nay khong chi chira ving ma
hoa protein CrylF ma con chira cic thanh phan khéc, nhu thanh phdn ma héa protein
chi thj c6 thé chon loc dugc.

Ngoai ra, cac cat xét biéu hién chira trinh ty nucleotit ma hoa protein Cryl1F theo
sang ché ciing ¢ thé déng biéu hién véi it nhat mot loai protein mé héa bdi mot gen
khéng thudc diét co & cdy trdng, két qua 14 cay trdbng chuyén gen thu dwogc nay c6 ca
hoat tinh trir sdu va hoat tinh khang thudc diét c6. Gen khang thudc diét co bao gém,
nhung khong chi gidi han &, cac gen khang glufosinat (nhu gen bar va gen pat), gen
khang phenmedipham (nhu gen pmph), gen khing glyphosat (nhu gen EPSPS), gen
khang bromoxynil, gen khang sulfonylurea, gen khéng dalapon, gen khéng cyanamit
hodc gen khang chét trc ché sinh tdng hop glutamin (nhu PPT).

Theo sang ché, ADN gen ngoai lai dugc dua vao cay trong. Vi du, cac gen, c6
vecto tai t hop hodc cat xét biéu hién mi hoéa protein CrylF dugc dwa va dwa vao
trong t& bao cdy trdng. Cac phuong phap chuyén gen thong thudng nhung khong gi6i
han &, chuyén nap béng Agrobacterium, bén vi dan, truc tiép dua ADN vao trong té
bao chét, dién chuyén hoic chuyén ADN bing silicon.

Phuong phdp trir su theo sang ché c6 cac vu diém sau:

1. Trir sdu trén co s& ndi tai. Cac k¥ thuat da biét chu yéu kiém soat sy gay hai
clia siu Sesamia inferen bing hoat dong bén ngoai (nghia 12 béi yéu td bén ngoai), nhu
phuong phép phong trir su bing bién phép sinh hoc, phuwong phap phong trir sdu bing
bién phép hoa hoc va phuong phap phong trir su bing bién phép sinh hoc; trong khi
d6 phuong phap phong trr sdu theo séng ché trir sdu Sesamia inferen thong qua
protein CrylF dugc tao ra & cay trdng ma c6 kha ning tiéu diét sdu Sesamia inferen.

2. Khéng giy 6 nhiém va khong c6 du lugng hoa chét. Mic du phwong phép
phong trir sdu bing bién phap héa hoc duge st dung trong ky thuat da biét da c6 vai
trd trong viéc phong trir Sesamia inferen, nhung n6 lai 1a nguy€n nhén chinh giy 6
nhiém, phé v& cin bing hé sinh thai ddng rudng, ton du thubc trir sdu giy hai cho
ngudi, vat nudi; thong qua viéc phong trir sdu Sesamia inferen bang phuong phép theo
sang ché, cac tac dong c6 hai néu trén cd thé dugc loai trir.

3. Viéc phong trir sdu kéo dai trong sudt qua trinh sinh truéng. Mbi phuong phép
phong trir sdu Sesamia inferen duge sit dung trong cac k¥ thuét da biét 14 theo tinh
trang sdu bénh, trong khi d6 phuong phdp phong trir su theo sang ché c6 kha ning
bao vé cdy trdng trong toan bd qua trinh phat trién cua cay trdng d6. Cay trdng chuyén
gen (protein Cry1F) c6 thé loai trir sy phd hoai ctia Sesamia inferen tix mam, phat trién
cho dén khi ra hoa va thu san phim.

4. Phong trir cho toan b cdy trdng. Phin 16n cdc phuong phap phong trir sdu
Sesamia inferen d3 biét chi phong trir cuc bg, nhu phun 1én bé mit 14. Trong khi
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phuong phép theo sang ché bao vé toan bd cdy trong khoi Sesamia inferen, nhu 14,
than, hoa duc, bép, bao phén va be xo clia cdy trong chuyén gen (protein Cry1F).

5. Hiéu quéa 6n dinh. Thudc trir sau sinh hoc dwoc sir dung trong cac k§ thuat da
biét dugc phun truc tiép 1én cay trdng, két qua 1a giy bién tinh protein tinh thé hoat
dong (k& ca protein CrylF) trong moi trudng. So véi phuong phép theo séng ché,
protein CrylF dugc biéu hién & cay trdng, do d6 khéc phuc duge nhuge diém thiéu én
dinh trong moi trudng ciia cac thube trir sau sinh hoc. Hon nita, hiéu qua trir séu cia
cly trdng chuyén gen (protein Cry1F) theo sang ché 1 6n dinh va khong bi anh hudng
boi vi tri dia Iy khéc nhau, thoi gian va co s& di truyén khéc nhau.

6. Phuong phép theo sang ché don gian, thuin tién va kinh té. Thudc trir sau sinh
hoc duge st dung trong céc k§ thuét da biét d& bi bién tinh trong mdi truong, va do d6
viéc tai san xult va ung dung bi han ché, didu nay khién cho kho khin trong thyc tién
san xuét néng nghiép va do d6 1am gia ting chi phi. Theo sang ché, diéu duy nhét 13
trdng cdy chuyén gen biéu hién protein Cry1F ma khong can dén céc bién phép khac,
do d6 tiét kiém dwgc nhan luc, vat liéu va ngudn tai chinh.

7. Hiéu qua triét dé. Hidu qua phong trlr clia céc phwong phép da biét dé phong
tri sAu Sesamia inferen 1 khong triét dé va co thé chi c6 hiéu qua 1am giam nhe dich
hai. Trong khi d6, cdy tréng chuyén gen (protein Cry1F) theo séng ché c6 thé 1am chét
hang loat Au tring Sesamia inferen méi nd. Hon nita, n6 ciing kim ham déng ké tién
trinh phét trién ciia lwgng nho 4u tring con séng s6t. Sau 3 ngay, lugng 4u tring con
sdng sét ndy van & trang thai méi nd hoic gitta trang thai méi nd va trang thai kiém
soat am, 12 trang thai 4u tring rit cham phat trién, va sy phat trién cla ching bi ngimg
lai. Tuy nhién, cdy trdng chuyén gen bi tdn hai khong déng ké.

Vi du thye hién sang ché

Phuong phap phong trir sdu theo sang ché s& dugc minh hoa hon nita théng qua
cac vi du dudi day.

Vi du 1: Thu nhén va tdng hop gen CryIFa
1. Thu nhén trinh tu nucleotit Cry1Fa

Trinh ty axit amin cta protein c6 hoat tinh trir sdu CrylFa-01 (605 axit amin)
duge néu trong SEQ ID NO: 1 trong danh muc trinh ty; trinh ty nucleotit cia gen
Cry1Fa-01 (1818 nucleotit) ma hoa trinh ty axit amin twong Ung cua protein cé hoat
tinh trir su Cry1Fa-01 (605 axit amin) dugc néu trong SEQ ID NO: 3 trong danh myc
trinh tu; trinh ty axit amin cta protein Cry1Fa-02 c6 hoat tinh trir sdu (1148 axit amin)
dugc néu trong SEQ ID NO: 2 trong danh muc trinh ty; trinh ty nucleotit cia gen
Cryl1Fa-02 (3447 nucleotit) m3 hoa trinh ty axit amin tuwong Ung cta CrylFa-02
protein ¢6 hoat tinh trir sdu (1148 axit amin) dugc néu trong SEQ ID NO: 4 trong danh
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muc trinh tu.
2. Thu nhén céc trinh ty nucleotit ciia Cryl1Ab va Vip3A

Trinh tu nucleotit cia CrylAb (1848 nucleotit) ma hoéa trinh ty axit amin tuong
ung cua protein CrylAb cé hoat tinh trir sdu (615 axit amin) dugc néu trong SEQ ID
NO: 5 trong danh muc trinh ty va trinh tu nucleotit cia Vip3A (2370 nucleotit) ma hoa
trinh ty axit amin tuong (ng ctia protein c¢6 hoat tinh trir sdu Vip3A (789 axit amin)
dugc néu trong SEQ ID NO: 6 trong danh muc trinh ty.

3. Tbng hop céc trinh ty nucleotit néu trén

Trinh tu nucleotit Cry1Fa-01 (néu trong SEQ ID NO: 3 trong danh muc trinh ty),
trinh tu nucleotit Cry1Fa-02 (néu trong SEQ ID NO: 4 trong danh muc trinh ty), trinh
tw nucleotit CrylAb (néu trong SEQ ID NO: 5 trong danh muc trinh ty) va trinh ty
nucleotit Vip3A (néu trong SEQ ID NO: 6 trong danh muc trinh tr) dugc téng hop bai
cong ty GenScript CO., LTD, Nam Kinh, Trung Quéc. Trinh tu nucleotit Cry1Fa-01
tdng hop dwoc (SEQ ID NO: 3) dugc lién két véi mét vi tri gi6i han Ascl & ddu 5° va
vi tri gi¢i han BamHI & dAu 3°. Trinh tu nucleotit Cry1Fa-02 tdng hop dugc (SEQ ID
NO: 4) duoc lién két voi mot vi tri gii han Ascl & ddu 5’ va mot vi tri gi6i han
BamHI & d4u 3°. Trinh ty nucleotit CrylAb téng hop duogc (SEQ ID NO: 5) dugc lién
két vi mot vi tri giéi han Neol & ddu 5’ va mdt vi tri giéi han Swal & d4u 3°. Trinh tu
nucleotit Vip3A tdng hop dugc (SEQ ID NO: 6) duge lién két v6i mot vi tri gidi han
Scal & dAu 5° va mot vi tri giéi han Spel & dau 3°.

Vi du 2: Thiét ké cac vecto biéu hién tai t& hop va su chuyén nap Agrobacterium
bang cac vecto biéu hién téi td hop nay

1. Thiét ké céc vecto nhan dong téi td hop chira gen CrylF

Trinh ty nucleotit Cryl1Fa-01 téng hop dwoc duge nhian dong phu vao vecto nhan
dong pGEM-T (Promega, Madison, USA, CAT: A3600), dé thu dugc vecto nhan dong
DBNOI1-T theo céc chi din cta vecto Promega pGEM-T, va quy trinh thiét ké dugc thé
hién trén Fig.1 (trong d6 Amp 13 gen khang ampicilin; f1 13 ban sao ban ddu cia thé
thuce khudn f1; LacZ 14 codon khéi ddu cua LacZ; SP6 1a gen khéi dAu cia SP6 RNA
polymeraza; T7 13 gen khoi ddu cia T7 RNA polymeraza; CrylFa-01 13 trinh tu
nucleotit CrylFa-01 (SEQ ID NO: 3); MCS céc vi tri nhén da dong).

Sau d6, vecto nhan dong tai tb hgp DBNO1-T duge chuyén vao té bao chirc ning
T1 cta E. coli (Transgen, Bic Kinh, Trung Quéc, CAT: CD501) bing phwong phép
sdc nhiét. Cac diéu kién sbc nhiét 13 nhu sau: 50ul céac té bao chirc nadng T1 cia E. coli
va 10pul plasmit ADN (vecto nhén dong tai t5 hgp DBNO1-T) dugc 1 trong bé nuéc &
42°C trong 30 gidly. Sau d6 céc té bao E. coli dugc U trong bé nuéc & nhiét 6 37°C
trong 1 gid (trong thiét b lic & tdc dd 100 vong/phut) va sau d6 dugc nudi trong khay
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LB (trypton 10g/l, chiét suit men 5g/l, NaCl 10g/l, aga 15g/1, tri s6 pH dugc didu
chinh dn 7,5 bing NaOH) dugc phi bE mat bing IPTG (Isopropyl
thio-beta-D-galactoseglucosit), X-gal (5-brom-4-clo -3-indole-beta-D-galactoza
glucosit) va ampicilin (100mg/1) qua dém. Céac khuén lac mau tring dugc chon ra va
dugc nudi qua dém trong méi truong LB (10g/1 Trypton, 5g/1 chiét sudt men, 10g/1
NacCl, 100mg/1 ampicilin va pH dugc diéu chinh t6i 7,5 béng NaOH) & nhiét do 37°C.
Céc plasmit ciia n6 dwoc chiét tach bang cach st dung phuong phap tiéu kiém nhu sau:
nude chira té bao nay duoc quay ly tim trong 1 phit & tdc ¢ 12000 vong/phut, dich
ndi dugc loai bé va phan hat chim dwoc tao huyén phi lai trong 100pul dung dich dugc
1am lanh bing d4 I (25mM Tris- HCl, 10mM EDTA (axit etylenediaminetetraaxetic)
va 50mM glucoza, pH=8,0); sau d6 150ul dung dich méi dugc chudn bi II 0,2M
NaOH, 1% SDS (natri dodexyl sunfat)) dugc thém vao va éng nay dugc xoay ngugc
bén 14n, dugc tron va sau d6 duge dit vao nude da trong thoi gian 3 dén 5 phut; 150ul
dung dich lanh III (kali axetat 4M, axit axetic 2M) dugc thém vao, tron k§ ngay 14p
tirc va va dugc U trong da trong 5 dén 10 phut; hdn hop nay duge quay ly tim & tbc do
12000 vong/phut trong thdi gian 5 phut & nhiét d 4°C, 2 14n thé tich ciia etanol dugc
khtr nudc duoc thém vao phén dich ndi, dugc tron va sau d6 dwge dit & nhiét d trong
phong trong thoi gian 5 phut, hdn hgp nay dugc quay ly tdm & tbc d6 12000 vong/phit
trong thoi gian 5 phat & nhiét d6 4°C va phin dich ndi dugc loai bd, phan vién dugc
rira bing 70% etanol (thé tich/thé tich); 30ul TE (10mM Tris-HCl, ImM EDTA,
pH=8,0) chira RNase (20pg /ml) dugc cho thém vao dé hoa tan két taa; hdn hop nay
duge 0 & nhiét do 37°C trong bé nude trong thoi gian 30 phit dé phan gidi RNA va
duoc bao quan & nhiét d6 - 20°C dé sir dung vé sau.

Sau khi céc plasmit chiét tich duge dugc x4c nhan véi cdc enzym gidi han Ascl
va BamHI, cac dong duong dugc x4c nhan thong qua vige giai trinh ty. Cac két qua da
cho thiy ring trinh ty nucleotit Cryl1Fa-01 dugc chén vao vecto nhan dong téi t6 hop
DBNO1-T 14 trinh ty nucleotit néu trong SEQ ID NO: 3 trong danh muc trinh ty, diéu
nay cho thdy viéc trinh tw nucleotit Cry1Fa-01 dd dugc chén mot cach chinh xac.

Trinh tw nucleotit CrylFa-02 téng hop duge duge chén vao vecto nhan dong
pGEM-T dé thu dugc vecto nhan dong tai t& hop DBNO2-T theo quy trinh thiét ké
vecto nhin dong DBNO1-T dugc mo ta ¢ trén, trong d6 Cry1Fa-02 1a trinh ty nucleotit
Cry1Fa-02 (SEQ ID NO: 4). Trinh ty nucleotit Cry1Fa-02 trong vecto nhin dong tai tb
hgp DBNO02-T dugc xic nhén 1a d3 dugc chén mot cach chinh xéc bﬁng vi€c giai trinh
tur va phan giai bang enzym gi6i han.

Trinh ty nucleotit CrylAb téng hgp dugce dugc chén vao vecto nhan dong
pGEM-T @& thu dwogc vecto nhin dong tai t6 hgp DBNO3-T theo quy trinh thiét ké
vecto nhin dong DBNO1-T nhu dugc mod td & trén, trong d6 CrylAb la trinh tu
nucleotit CrylAb (SEQ ID NO: 5). Trinh tu nucleotit Cryl1Ab trong vecto nhan dong
t4i t6 hop DBNO3-T dugc xac nhan 1 da duge chén mot cach chinh xac bang viéc giai
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trinh tu va phan giai bing enzym gi6i han.

Trinh ty nucleotit Vip3A tdng hop dwoc duge chén vao vecto nhan dong
pGEM-T @ thu dugc vecto nhén dong tai t& hop DBNO4-T theo quy trinh thiét ké
vecto nhdn dong DBNO1-T nhu dugc md ta & trén, trong d6 Vip3A 1a trinh tu nucleotit
Vip3A (SEQ ID NO: 6). Trinh tu nucleotit Vip3A trong vecto nhan dong tai t hop
DBNO04-T dugc x4c nhén 14 da duge chén mdt cach chinh x4c bing viée giai trinh ti
va phén giai bang enzym gi6i han.

2. Thiét ké cac vecto bidu hién tai td hop chira gen CrylF

Vecto nhan dong tai t& hop DBNO1-T va vecto biéu hién DBNBC-01 (Vector
xuong séng: pCAMBIA2301, cung cip bdi vién nghién ciru CAMBIA) dugc phén giai
lin luot bdi céc enzym gi6i han Ascl va BamHI. Céc manh trinh ty nucleotit
CrylFa-01 tach dugc dugce chen vao giita cac vi tri giéi han Ascl va BamHI cua vecto
biéu hién DBNBC-01 dé thiét ké vecto biéu hién tai t& hgp DBN100014. D6 13 mot
phuong phap truyén théng da biét 15 dé thiét ké vecto bidu hién thong qua viéc phan
giai enzym gidi han. So db thiét két dugc néu trén Fig.2 (Kan: gen kanamycin; RB:
dudng bién bén phai; Ubi: gen khai dau Ubiquitin ngd (Ubiquitin) (SEQ ID NO: 7);
CrylFa-01: trinh ty nucleotit CrylFa-01 (SEQ ID NO: 3); Nos, gen két thuc cia gen
nopalin synthetaza (SEQ ID NO: 8); PMI: gen phosphomanoza isomeraza (SEQ ID
NO: 9); LB: bién bén trai).

Vecto biéu hién tai t5 hop DBN100014 dugc chuyén vao cac té bao chirc ning
TI cua E. coli bing phwong phap sdc nhiét nhu sau: 50pl té bao chirc ning T/ cia E.
coli va 10pl plasmit ADN (vecto biéu hién tai t& hop DBN100014) dugc i trong bé
nuée & nhiét do 42°C trong thoi gian 30 gidy. Sau d6 cic té bao E. coli ndy dugc 0
trong bé nudc & nhiét dd 37°C trong thoi gian 1 gidr (méy & rung duge & vén téc 100
vong/phit) va sau d6 dwoc nudi trong khay rén LB (10g/1 Trypton, 5g/1 chit chiét men,
10g/l NaCl, 15g/l Aga va pH dugc diéu chinh téi 7,5 bing NaOH) chira 50mg/l
kanamycin & 37°C trong thoi gian 12 gid. Céc khuan lac tring dugc chon ra va dugc
nudi ciy trong nuéc LB (10g/l1 Trypton, 5g/l chit chiét men, 10g/l NaCl, 50mg/l
kanamycin va pH dugc diéu chinh t6i 7,5 bing NaOH) & nhiét d6 37°C qua dém. Céc
plasmit ctia né duoc chiét tach bing cach sir dung phuong phap tiéu kiém. Sau khi cac
plasmit chiét tach dugc dugc xdc nhan véi cac enzym giéi han Ascl va BamHI, cac
dong dwong dugc xac nhan thong qua viéc giai trinh tw. Céc két qua da cho thiy ring
trinh ty nucleotit gitta cac vi tri giéi han Ascl va BamHI trong vecto biéu hién tai td
hop DBN100014 13 trinh ty nucleotit cia SEQ ID NO: 3 trong danh muc trinh ty, tc
1a trinh ty nucleotit Cry1Fa-01,

Theo quy trinh thiét ké vecto biéu hién tai t6 hop DBN100014 nhu duge md ta &
trén, cic vecto nhan dong ti t& hgp DBNO1-T va DBNO3-T dugc phéan giai 1an luot
bing céc enzym gi6i han AscI/BamHI va Ncol/Swal dé cit trinh tr nucleotit
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CrylFa-01 va trinh t nucleotit CrylAb ma sau d6 duoc chén vao vecto biéu hién
DBNBC-01 d thu duoc vecto bidu hién tai t& hop DBN100012. Viéc phén giai bang
enzym giéi han va viéc giai trinh tyr gen da x4c nhan ring vecto biéu hién tai t6 hop
DBN100012 chira trinh tu nucleotit cia SEQ ID NO: 3 va SEQ ID NO: 5 trong danh
muc trinh ty, tirc 13 trinh ty nucleotit CrylFa-01 va Cry1Ab.

Theo quy trinh thiét ké vecto biéu hién tai t& hop DBN100014 nhu dugc md ta &
trén, cac vecto nhan dong tai t hgp DBNO2-T va DBNO4-T dugc phan gii lan lugt
bang céc enzym gi6i han Ascl/BamHI va Scal/Spel dé cét trinh ty nucleotit Cry1Fa-02
va trinh ty nucleotit Vip3A ma sau d6 dugc chén vao vecto biéu hién DBNBC-01 dé
thu dugc vecto biéu hién tai td hgp DBN100276. Viéc phan giai bing enzym gi6i han
va viéc giai trinh tu gen d4 x4c nhén ring vecto biéu hién tai t& hgp DBN100276 chira
trinh tu nucleotit ctia SEQ ID NO: 4 va SEQ ID NO: 6 trong danh muyc trinh tu, tirc 1a
trinh tu nucleotit Cry1Fa-02 va Vip3A.

3. Su chuyén nap Agrobacterium tumefaciens bing cac vecto bidu hién tai td hop

Céac vecto biéu hién tai t hop da dugc thiét két chinh xac DBN100014,
DBN100012 va DBN100276 dugc chuyén nap vao Agrobacterium LBA4404
(Invitrgen, Chicago, USA, Cat. No: 18313-015) bing phuong phap 1am lanh nhanh
bang nito 16ng nhu sau: 100pL Agrobacterium LBA4404 va 3pL plasmit ADN (vecto
biéu hién tai t6 hop) duoc cho vio nito 1éng trong 10 phut va sau d6 dugc U trong bé
nudc & nhiét do 37°C trong thoi gian 10 phat. Sau d6, céc té bao LBA4404
Agrobacterium da dugc chuyén nap dugc tiém vao trong nuéec LB va duge nudi ciy &
nhiét d6 28°C, dugc quay ly tdm véi tdc dd 200 vong/phut trong thoi gian 2 gid va
duoc phun vao khay LB chira 50mg/] rifampicin (Rifampicin) va 100mg/l kanamycin
(Kanamycin) cho dén khi cdc dong don duong xuét hién. Cac dong don dwong nay
duoc chon va duge nudi cdy va cac plasmit ciia né duge chiét tach. Cac vecto biéu
hién tai t6 hop DBN100014 va DBN100012 duge xac nhdn voi cac enzym gidi han
AhdI va Xbal va vecto biu hién tai t& hop DBN100276 dugc x4dc nhan véi cac enzym
gi6i han Ahdl va Aatll. Céc két qua da cho thdy ring céc vecto biéu hién tai t6 hop
DBN100014, DBN100012 va DBN100276 14n lugt duge thiét ké chinh x4c.

Vi du 3: Thu nhén va x&c nhén cdy ngo chuyén gen véi Gen CrylF dugc chén
vao

1. Thu nhén cy ngd chuyén gen véi Gen CrylF dugc chén vao

Theo phuong phép chuyén nap Agrobacterium truyén théng, cdy ngd Zong 31
(Z31) dugc nudi ciy trong diéu kién dugc tiét tring va phdi non dugc ddng dugc nudi
cly v6i céc ching Agrobacterium thibt ké dugc trong phén 3 cla Vi dy 2 dé dua
T-ADNs trong cac vecto biéu hién tii t6 hgp DBN100014, DBN100012 va
DBN100276 thiét ké dugc trong phin 2 ctia Vi du 2 (bao gdm trinh tuw gen khéi dau
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Ubiquitin ng0, trinh tu nucleotit CrylFa-01, trinh ty nucleotit Cry1Fa-02, trinh tu
nucleotit Cry1Ab, trinh ty nucleotit Vip3A, gen PMI va trinh ti két thuc gen Nos) vao
trong by gen ngd. Cac cdy ngd chira trinh ty nucleotit Cry1Fa-01, cac cdy ngb chia
Trinh ty nucleotit CrylFa-01-CrylAb va cic cdy ngd chia trinh ty nucleotit
Cry1Fa-02-Vip3A 14n luot duoc thu nhan va cdy ngd kiéu dai dugc 14y 1am dbi chung.

Dbi vai su chuyén nap ngd bing Agrobacterium, néi van tit, phdi ngd non dugc
phan 13p tir ngd va dugc cho tiép xic v6i huyén phu chira Agrobacterium, trong d6
Agrobacterium c¢6 thé phan phdi trinh ty nucleotit CrylFa-01, CrylFa-01 trinh tu
nucleotit Cryl1Ab hoic trinh tw nucleotit Cry1Fa-02-Vip3A t6i it nhit mot t& bao cia
mdt phoi non. (Bude 1: 1am nhidm).0 bude nay, t6t hon 13, phdi non duge nhing vao
huyén phu chtta Agrobacterium (ODggp = 0,4~0,6, mdi trudng lam nhiém (4,3g/l MS
mudi, MS céc vitamin, 300mg/l casein, 68,5g/l sucroza, 36g/l glucoza, 40mg/l
Acetosyringon (AS), 1mg/l axit 2,4-dichlorophenoxyaxetic (2,4-D), pH=5,3)) dé kich
hoat viéc chuyén nap. Ph6i non va Agrobacterium dugc df‘)ng nudi céy trong mot
khoang thoi gian (3 ngay) (Budc 2: budc dong nudi cdy). Tét hon 13, phdi non dugce
nudi cdy trong moi trudong rin (4,3g/l MS mudi, MS cic vitamin, 300mg/l casein,
20g/l sucroza, 10g/l glucoza, 100mg/l Acetosyringon (AS), 1mg/l axit
2,4-diclorophenoxyaxetic (2,4-D) va 8g/l Aga, pH=5,8) sau buéc 1am nhiém. Sau budc
déng nudi céy nay, budc “hdi phuc” chon loc ¢é thé tiép tuc. O bude “hdi phuc” nay,
moi trudong hoi phuc (4,3g/1 MS mudi, MS céc vitamin, 300mg/I casein, 30g/1 sucroza,
Img/l axit 2,4-diclorophenoxyaxetic (2,4-D) va 8g/l Aga, pH=5,8) chira it nhit mot
loai chét khang sinh wc ché Agrobacterium da biét (cephamycin) ma khong c6 tac
nhéan chon loc ddi véi cac té bao cdy duogc chuyén nap (Budc 3: budce hdi phuc). Tét
hon 13, phdi non dugc nudi cdy trong moi trudng nudi cly rin chtra céc chit khang
sinh ma khong c6 tdc nhan chon lgc dé loai bo Agrobacterium va dé tao ra mot khoang
thoi gian hdi phuc cho cac té bao da dugc chuyén nap. Sau d6, phdi non da dugc cay
dwgc nudi cdy trong moi trudng chira téc nhan chon loc (manoza) va thé chai chuyén
nap dugc dugc lya chon (Budc 4: bude lua chon). Tt hon 13, phdi non duge nudi céy
trong mdi trudong chon loc rén chira tac nhan chon loc (4,3g/1 MS mubi, MS cac
vitamin, 300mg/l casein, S5g/l sucroza, 12,5g/1 manoza, Img/l axit
2,4-dichlorophenoxyaxetic (2,4-D) va 8g/1 Aga, pH=5,8), thu dugc sy phat trién chon
loc cua cac t& bao duge chuyén nap. Sau d6, thé chai dugc téi sinh vao cdy (Budc 5:
budc tai sinh). Tt hon 13, thé chai nay dugc nudi ciy trong méi trudng rin chira tic
nhan chon loc (MS méi trudng biét héa va MS moi truong tao ré) dé tai sinh vao cay.

Thé chai khang thu dugc duge chuyén sang MS méi trudng biét hoa (4,3g/l MS
mudi, MS céc vitamin, 300mg/l casein, 30g/l sucroza, 2mg/l 6-benzyladenin, 5g/l
manoza va 8g/l Aga, pH=5,8) va dugc nudi cdy va dugc biét héa & 25°C. Céc cdy con
da bi€t hoa dugc chuyén sang moi trudong tao ré MS (2,15g/1 MS mubi, MS cac
vitamin, 300mg/1 casein, 30g/1 sucroza, 1mg/I axit indole-3-axetic va 8g/l Aga, pH=5,8)
va dugc nudi cdy dén @6 cao khoang 10 cm & 25°C. Tiép theo, cac cdy con nay duge
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chuyén dugc chuyén sang va dugc nudi cdy trong nha kinh cho dén khi ra bép. Trong
nha kinh, c4c cdy ngd ndy dugc nudi cdy & nhiét do 28°C trong thoi gian 16 gir va &
nhiét d6 20°C trong thoi gian 8 gid mdi ngay.

2. Xac nhan ciy ngd chuyén gen véi gen CrylF dugc chén vao bing cach st
dung k¥ thuat TagMan

100 mg 14 cay tir mdi cdy ngd dugc chuyén nap (1an luot, ciy ngd dwgc chuyén
nap véi trinh tu nucleotit Cry1Fa-01, trinh ty nucleotit Cryl1Fa-01- CrylAb hodc trinh
tu nucleotit Cry1Fa-02-Vip3A) 1dn luot duge ldy 1am miu. B6 gen ADN cia ching
duogc chiét tach bing cach sir dung DNeasy Plant Maxi Kit (Qiagen) va s6 lugng ban
sao ciia Gen CrylF, CrylAb va gen Vip3A dugc dinh lugng bing xét nghiém PCR
dinh lwong huynh quang dya vao ddu do Tagman. Cy ngd kiéu dai duge 14y 1am déi
chimg va dugc phén tich theo quy trinh nhu duge mo6 ta & trén. Cac thyc nghiém duoc
thuc hién ba 14n va cac két qua 12 céc tri ) trung binh.

Phuong phép cu thé dé phat hién sb lugng ban sao clia Gen CrylF, gen CrylAb
va gen Vip3A4 dugc mo ta dudi day.

Budce 11: 100 mg 14 tir mdi cdy ngd dugc chuyén nap (1an luot cdy ngd dugc
chuyén nap vé6i trinh ty nucleotit ciia CrylFa-01, CrylFa-01-CrylAb hogc
CrylFa-02-Vip3A) 1an luot dugc 14y va nghién dén khi dbng nhét trong cbi nghién
chira nito 16ng. M&i miu duge thye hién ba lan.

Budc 12: bd gen ADNSs cia cac mau néu trén dugc chiét tich bing cach sir dung
DNeasy Plant Mini Kit (Qiagen) theo huéng din san phim.

Budc 13: ham lugng bd gen ADN cua céac mau néu trén duoc xé4c dinh bé’mg cach
sir dung NanoDrop 2000 (Thermo Scientific).

Budce 14: ham lugng bd gen ADN dugc didu chinh dén cling khoang 80-100
ng/pl.

Budc 15: sb lugng ban sao ctia cdc mau nay dugc dinh lugng bﬁng cach st dung
xét nghiém PCR dinh luong huynh quang dua vao ddu do Tagman, miu di dugc dinh
lugng v6i sb lugng ban sao da biét dugc 14y 1am miu tidu chuén va cdy ngb kiéu dai
dugc 14y 1am dbi chimg. M8i mAu duge thye hién ba 14n va két qua 13 tri s trung binh.
Céc doan mdi va cac dau do ding trong xét nghiém PCR dinh lugng huynh quang néu
trén dugc néu dudi day.

Céac doan mdi va cdc dau do sau ddy dugc st dung dé phét hién trinh tu nucleotit
CrylFa-01:

Poan mdi 1 (CF1): CAGTCAGGAACTACAGTTGTAAGAGGG (ciia SEQ ID
NO: 10 trong danh muc trinh ty);
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Poan mdi 2 (CR1): ACGCGAATGGTCCTCCACTAG (ciia SEQ ID NO: 11
trong danh muc trinh ty);

Piu do 1 (CP1): CGTCGAAGAATGTCTCCTCCCGTGAAC (ciia SEQ ID NO:
12 trong danh muc trinh ty)

Cac doan mdi va cac dau do sau day duge sir dung dé phét hién trinh ty nucleotit
CrylAb:

Poan mdi 3 (CF2): TGGTGGAGAACGCATTGAAAC (cia SEQ ID NO: 13
trong danh muc trinh ty);

Poan mdi 4 (CR2): GCTGAGCAGAAACTGTGTCAAGG (cia SEQ ID NO: 14
trong danh muc trinh tuy);

Péu do 2 (CP2): CGGTTACACTCCCATCGACATCTCCTTG (ctia SEQ ID NO:
15 trong danh muc trinh tu);

Céc doan mdi va cac dau do sau day duogc str dung dé phat hién trinh ty nucleotit
Cry1Fa-02:

Poan mdi 5 (CF3): CAGTCAGGAACTACAGTTGTAAGAGGG (cta SEQ ID
NO: 16 trong danh muc trinh ty);

Poan mdi 6 (CR3): ACGCGAATGGTCCTCCACTAG (cua SEQ ID NO: 17
trong danh muc trinh ty);

Péu do 3 (CP3): CGTCGAAGAATGTCTCCTCCCGTGAAC (cua SEQ ID NO:
18 trong danh muc trinh ty)

Céc doan mdi va cac diu do sau day dugc st dung dé phat hién trinh tu nucleotit
Vip3A:

Poan mdi 7 (CF4): ATTCTCGAAATCTCCCCTAGCG (ctia SEQ ID NO: 19
trong danh muc trinh ty);

Poan mdi 8 (CR4): GCTGCCAGTGGATGTCCAG (cua SEQ ID NO: 20 trong
danh muc trinh tu);

DPau do 4 (CP4): CTCCTGAGCCCCGAGCTGATTAACACC (ctia SEQ ID NO:
21 trong danh muc trinh tu)

Heé théng phan tmg PCR nhu sau:
JumpStart™ Taq ReadyMix™ (Sigma) 10pl

Hdn hop doan mdi/dau do 50X 1ul
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B6 gen ADN 3ul
Nuéce (ddH,0) 6ul

Hbn hop doan mbi/ddu do 50X chira 45 pl mbi doan mdi (ImM), 50ul ddu do
(100pM) va 860ul dém 1XTE va dugc bio quan trong mot éng hd phach & nhiét do
4°C.

Céc diéu kién phan tmg PCR duoc néu dudi day:

Budce Nhiét do Thoi gian
21 95°C 5 phut

22 95°C 30 gidy
23 | 60°C 1 phut

24 Quay tré lai bude 22 va lap lai 40 1an

Dit liéu dugc phén tich bing phin mém SDS2.3 (Applied Biosystem).

Céac két qua thyc nghiém di cho thdy ring trinh ty nucleotit cia CrylFa-01,
Cry1Fa-01-Cry1Ab va CrylFa-02-Vip3A tit déu dwgc hop nhét vao bd gen clia cdy
ngd duoc phat hién tuong tng. Hon thé nira, cic ciy ngd dugc chuyén nap véi trinh ty
nucleotit ciia CrylFa-01, Cry1Fa-01-CrylAb va CrylFa-02-Vip3A 1an luot chira mot
ban sao cia gen CrylF, gen CrylAb, va/hodc gen Vip3A tuong Ung.

Vi du 4: Phat hién céc protein c6 hoat tinh trir sau & cdy ngd chuyén gen
1. Phat hién ham lugng protein c6 hoat tinh trir sdu & cdy ngd chuyén gen
Céc dung dich dugc str dung trong thir nghiém nay dugce néu dudi day:

Dung dich dém dé chiét tach: 8g/1 NaCl, 0,2g/l KH,PO,, 2,9g/1 Na,HPO,- 12 H,0,
0,2g/1 KCl, 5,5 ml/l Tween-20, pH=7,4;

Dung dich dém dé rira PBST: 8g/l NaCl, 0,2g/1 KH,PO,, 2,9g/1 Na,HPO,-12 H,0,
0,2g/1 KCl, 0,5 ml/l Tween-20, pH=7,4;

Dung dich d& két thic phan tng: 1 M HCL.

3 mg 14 cdy twoi tir mdi ciy ngd dwoc chuyén nap (1an luot, cAy ngd duge chuyén
nap trinh ty nucleotit ctia CrylFa-01, Cry1Fa-01-Cry1Ab hodc CrylFa-02-Vip3A) l4n
Iugt dugc 14y 1am mAu. T4t ca cic mAu nay déu dugc nghién trong nito 1ong va 800 pl
dung dich chiét tach dugc bd sung thém vao. Hon hop nay duge quay ly tim & toc do
4000 vong/phit trong 10 phat va phin dich ndi trén bé mit dugc pha lodng 40 1dn
bing dung dich dém dé& chiét tach va 80 pl phin dich ndi trén bé mit di duoc pha
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lodng dugc 14y cho thir nghiém ELISA. Ty 1& protein ¢ hoat tinh trir sdu (protein
Cry1Fa, protein Cry1Ab va protein Vip3A)/khdi lwgng 14 cdy twoi dugc xac dinh bing
cach sir dung kit ELISA (thir nghiém hip thy mién dich lién két bing enzym)
(ENVIRLOGIX Co., kit Cry1Fa, kit CrylAb va kit Vip3A) va phuong phép cu thé
dugc néu trong hudng dan san phim.

Ddng thoi, cac cly ngd kiéu dai va cac cly ngd khong chuyén gen dugc xAc nhén
boi k§ thuat Tagman dugc sir dung 1am d6i ching va dugc phan tich theo cac phuong
phap néu trén. Co6 ba ching (S1, S2, va S3) chira trinh tyr nucleotit CrylFa-01 dugc
chén vao, ba chiung (S4, S5 va S6) chira trinh ty nucleotit CrylF -01-CrylAb dugc
chén vao va ba chung (S7, S8 va S9) chira trinh tu nucleotit Cryl1Fa-02-Vip3A. Mot
dong dugc xac nhén 1a céy khong chuyén gen (NGM) béi k¥ thuat Tagman va mot
dong 1a dong kiéu dai (CK1). Ba cdy mbi dong dugc lya chon cho céc thir nghiém tiép
theo va mdi cay duoc 13p lai sdu 1an.

Ham lugng protein c6 hoat tinh trir sdu (protein CrylFa) trong cac cdy ngd
chuyén gen dugc thé hién trong bang 1, ham lugng protein c6 hoat tinh trir sdu (protein
CrylAb) trong céc cdy ngd chuyén gen duoc thé hién trong bang 2, ham lugng protein
c6 hoat tinh trir sdu (protein Vip3A) trong céc cdy ngd chuyén gen dugc thé hién trong
bang 3. Céc ty 1€ (ng/g) cua tri s6 biéu hién trung binh ciia protein c6 hoat tinh trir siu
(protein Cry1Fa) va khéi luong 14 cdy tuoi ciia céc cdy ngd chua trinh ty nucleotit clia
lan lugt CrylFa-01, CrylFa-01-Cry1Ab hodc CrylFa-02-Vip3A 1a 3475,52, 3712,48
hoic 3888,76. Ty 18 (ng/g) cua tri sb biéu hién trung binh cta protein c6 hoat tinh trir
sdu (protein CrylAb) va khéi luong 14 cdy twoi cia cdy ngd chira trinh ty nucleotit
Cry1Fa-01-Cry1Ab 1a 8234,7. Ty 16 (ng/g) ctia trj s biéu hién trung binh cta protein
¢6 hoat tinh trir su (protein Vip3A) va khéi lugng 14 cdy twoi clia cdy ngd chira trinh
tu nucleotit CrylFa-02-Vip3A 1a 3141,02. Cac két qua trén da cho thdy ring tit ca
protein Cry1Fa, protein CrylAb va protein Vip3A da dugc biéu hién & mic d9 cao va
4n dinh & cc cdy ngd néu trén.

Bang 1 Céc tri s§ biéu hién trung binh cua protein Cry1Fa & cac cdy ngd chuyén gen

e x Tri s biéu hién ct
Tri sO bi€u hién cua Protein CrylFa & mot H ?0 e lefl Cuﬁ
cay (ng/g) (13p lai sau 1an mdi cay) Protein CrylFa ¢ moi
yer T ’ dong (ng/g)
Tri s biéu hién trung
D¢ 1 2 3 i '
Ong binh (ng/g)
S1 3535,02 3697,34 2928,71
S2 3904,88 2808,72 3044,88 3475,52
S3 3954,63 3572,96 3832,55
S4 3039,78 3600,01 3753,22
3712,48
S5 4543,98 4251,25 3862,03
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S6 3049,4 3834,01 3478,66

S7 3892,15 4215,07 3941,55

S8 3905,47 3816,27 4028,96 3888,76
S9 3617,49 3795,65 3786,19

NGM1 | -0,23 0 -4,21 0

CK1 -2,36 -1,98 0 0

Bang 2 Céc trj s biéu hién trung binh ciia protein CrylAb & cdc cdy ngd chuyén gen

Tri sb6 biéu hién cia Protein CrylAb
trén mot cdy ngd (ng/g) (lap lai sau lan

Tri s0 bi€éu hién cua
Protein CrylAb & mbdi

mdi cay) dong (ng/g)
Tri s biéu hién trung
Dong |1 2 ' ’
ong 3 binh (ng/g)
S4 7088.,4 9837,5 10626.4
8234,7
S5 9866,7 6863,3 4222 .4
S6 9912,1 7724,1 7970,9
NGM1 | 4,51 -2,44 0 0
CK1 0 -6,33 -1,97 0

Bang 3 Céc trj s biéu hién trung binh ciia protein Vip3A & ciy ngd chuyén gen

Trj s6 biéu hién cia  Protein Vip3A

Tri sO bi€u hién cua

trén mot cdy ngd (ng/g) (13p lai sdu lan | Protein Vip3A & mdi
mdi ciy) dong (ng/g)

. Céc tri s6 biéu hién trun
Dong |1 2 3 binh (ng/e) &
S7 2989,67 3123,65 3176,48
S8 3205,68 3102,69 3312,03 3141,02
S9 3059,11 3246,85 3167,95
NGM1 | -1,52 0 -6,34 0
CK1 0 -0,95 -2,31 0

2. Thir nghiém kha néng khang con trung cia cac ciy ngbd chuyén gen

Kha ning khang Sesamia inferen cla cac cdy ngd duge chuyén nap trinh tu
nucleotit Cry1Fa-01, cdy ngd dugc chuyén nap trinh tu nucleotit Cry1Fa-01-CrylAb,
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cdy ngd dugc chuyén nap trinh tu nucleotit Cry1Fa-02-Vip3A, cdy ngd kiéu dai va cay
ngd dugc xic nhan 13 cdy khong chuyén gen (NGM) bdi k¥ thuat Tagman duoc thir
nghiém.

L4 cdy tuoi ctia cac cdy ngd duogc chuyén nap trinh tu nucleotit Cry1Fa-01, trinh
tu nucleotit CrylFa-01-CrylAb hodc trinh ty nucleotit Cryl1Fa-02-Vip3A, cdy ngbd
kidu dai va cdy ngd dwgc xac nhan 1a cdy khéng chuyén gen (NGM) béi k§ thuat
Taqman (thoi ky V6-V8) 14n Iugt dugce 14y va dugc rira bing nudc duge tiét tring, va
nudc con sét lai trén bé mat 14 cdy dugc lam khd bang gac. Gan 14 dugc loai bd va
ddng thoi 14 dugc cit thanh céc dai (lem*2cm). Hai dai 14 dugc dat trén gidy loc trén
day cta dia Petri tron bang chat déo. Gidy loc dugc 1am uét bing nudc cit va 10
Sesamia inferens dugc nudi nhén tao (Au tring méi nd) duge dit vao dia Petri tron
bang chét déo. Sau d6, dia Petri ndy duoc day lai va gift trong 3 ngay trong diéu kién
nhiét o nim trong khoang tir 26 dén 28°C, 49 4m tuong d6i ndm trong khoang tir 70%
dén 80%, thoi ky chiéu sang (sang/tdi) 16 : 8. Sau do, cac s liéu v& sy an 14 cdy, sb 4u
trung sdng st va cac didu kién phat trién dugc thong k&, va ty 1& chét trung binh dugc
chudn héa va trong luong 4u tring tir mdi miu dugc tinh toan. Ty 1& chét
M=(Mt-Mc)/(1-Mc)*100%, trong d6 M 1a ty 1¢ chét trung binh dugc chuén héa (%),
Mt 1a ty 18 chét trung binh (%) ciia con tring trén c4c cdy ngd dugc thir nghiém, Mc 1a
ty 18 chét trung binh (%) clia con tring & céc cy dbi chung (CK1). Tiéu chuén chdm
diém kha ning khang con tring dugc néu trong bang 4, ba dong (S1, S2, va S3) cla
cac cdy ngd duoc chuyén nap trinh ty nucleotit CrylFa-01; ba dong (S4, S5, va S6)
cla cdc cdy ngd dugc chuyén nap trinh ty nucleotit Cry1F-01- Cry1Ab; ba dong (S7,
S8, va S9) ciia cdc ciy ngd duoc chuyén nap trinh ty nucleotit Cry1Fa-02-Vip3A; mot
dong dugc xac nhén 1a cdy khong chuyén gen (NGM) boi k¥ thuat Tagman va mot
dong kidu dai (CK1) d& duoc lya chon. Ba ciy mdi dong dugc thir nghiém va mdi cay
duoc 1ap lai 6 14n. Cac két qua dugc thé hién trong bang 5 va Fig.3.

Bang 4 Tiéu chuan cham diém kha ning khéng con trung

Chim diém Ty 1¢ chét dwge chudn héa (%), diéu kién phat trién

85,1-100, hiém thiy cic con con tring thir nghiém sdng
HR (kha ning khang cao) s6t phat trién

60,1-85, su phat trién ctia cac con con triing thir nghiém

R (khang) bi kim ham 1o rét

40,1-60, hozic cac con con tring thir nghiém séng sét va
phat trién nhung sy phat trién cia chung phin nao bj
kim ché.

MR (kha ndng khang trung
binh)

-29-




22118

MS(min cam trung binh)

20,1-40, su phat trién cda céc con con trung thir nghiém
héu nhu binh thuong.

S (min cam)

<20, c4c con cbn trung thir nghiém séng sét binh
thuong va phat trién

Bang 5 Kha ning khang con trung cia céc cdy ngd chuyén gen dugc chy Sesamia

inferens
Trong Ty 1€ chét
lwong | dwgc chuén ..
S6 luong 4u tring tbng cia | hoéa TrongA luc,frng/mm
& tring con con trung
sdng sot
Au trung Au tring Trung Trung
dl‘I(_YC dua song st (mg) (%) binh (mg) binh
vao
S1-1 |10 0 0 100 0
S1-2 |10 0 0 100 0
S1-3 | 10 0 0 100 0
S2-1 |10 1 0,2 89,3 0,20
S2-2 |10 1 0,1 89,3 94,1 0,10 0,15
S2-3 | 10 2 0,4 78,5 0,20
S3-1 |10 0 0 100 0
S3-2 |10 0 0 100 0
S3-3 |10 1 0,1 89,3 0,10
S4-1 | 10 2 0,1 78,5 0,10
S4-2 |10 1 0,2 89,3 0,20
S4-3 |10 0 0 100 0
S5-1 |10 0 0 100 0
S5-2 | 10 2 0,2 78,5 91,7 0,10 0,15
S5-3 |10 0 0 100 0
S6-1 |10 0 0 100 0
S6-2 |10 2 0,3 78,5 0,15
S6-3 | 10 0 0 100 0
S7-1 |10 0 0 100,0 0
S7-2 |10 1 0,1 89,3 92,9 0,10 |0,12
S7-3 | 10 1 0,2 89,3 0,20
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S8-1 |10 0 0 100,0 0

S8-2 |10 1 0,1 89,3 0,10

S8-3 |10 0 0 100,0 0

S9-1 |10 2 0,2 78,5 0,10

S9-2 |10 1 0,1 89,3 0,10

S9-3 |10 0 0 100,0 0

N

I?M 10 8 102,2 | 14,0 12,78
II\KZ}M 10 8 128,9 |14,0 |10 16,11 | 15,32
II\K;M 10 9 153,6 |32 17,07

ICKl' 10 9 114,4 12,71

SKI' 10 10 189,3 0 18,93 | 16,31
SKI' 10 9 155,5 17,28

Céac két qua cta bang 5 va Fig.3 di cho thdy ring ty 1& chét trung binh dugc
chuén hoa cua phdn 16n céc cdy ngd dugc chuyén nap trinh tw nucleotit Cry1Fa-01,
cac cdy ngd duoc chuyén nap CrylFa-01-CrylAb va cic cdy ngd dugc chuyén nap
CrylFa-02-Vip3A dugc lam tron trén 90%, va ty 1€ chét trung binh duge chuén hoa
ctia mot vai dong 1én dén 100%. So véi ty 18 nay, ty 1 chét trung binh dugc chuin hoa
cla cac cdy ngd kiéu dai noi chung dugce 1am tron 13 duéi 10%. So véi cc cly ngd
kidu dai, hiéu qua phong trir 4u tring méi n& clia cdc cdy ngod duge chuyén nap trinh tu
nucleotit Cry1Fa-01, cic cdy ngd duoc chuyén nap CrylFa-01-CrylAb va céc cdy ngd
dwoc chuyén nap Cry1Fa-02-Vip3A hiu nhu 12 100% va timg u tring sdng s6t ciing
hdu nhu ngirng phaét trién. Hon thé nita, cic cdy ngd dugc chuyén nap trinh ty nucleotit
CrylFa-01, cic cdy ngd duge chuyén nap CrylFa-01-CrylAb va cic cdy ngd dugc
chuyén nap Cry1Fa-02-Vip3A n6i chung chi bi tn hai khong déng ké.

Do d6, mot didu da duge minh ching 1a tit ca cac ciy ngd dugc chuyén nap trinh
tu nucleotit Cry1Fa-01, céc cdy ngd dugc chuyén nap Cryl1Fa-01-Cry1Ab va cic cay
ngd duge chuyén nap CrylFa-02-Vip3A di cho thdy hoat tinh khang Sesamia inferen
cao, ma du dé c6 tac dong bit loi dén sy phat trién ciia Sesamia inferen va dé phong
trir Sesamia inferen.

Vi du 5: Thu nhan va x4c nhan cy lua chuyén gen véi gen CrylF duge chén vao

1. Thu nhén cdy lta chuyén gen v&i Gen CrylF dugc chén vao
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Theo phwong phép chuyén nap Agrobacterium truyén théng, cay lta Japonica
Nipponbare dwgc nudi cdy trong didu kién dugc tiét tring va phoi non dugc ddng nuodi
cly v6i cac dong Agrobacterium thiét ké dugc trong phan 3 clia Vi du 2 dé dua
T-ADNs trong cic vecto biéu hién tai t6 hgp DBN100014, DBN100012 va
DBN100276 thiét ké dugc trong phin 2 cta Vi dy 2 (bao gdm trinh tu gen khéi déu
Ubiquitin ngod, trinh ty nucleotit cta trinh ty nucleotit Cry1Fa-01, trinh ty nucleotit
Cryl1Fa-02, trinh ty nucleotit Cryl Ab, trinh tu nucleotit Vip3A, gen PMI va trinh ty
gen két thiic Nos) vio bd gen ciia cdy lua nay. Lén lugt thu dugc cac cdy laa chira
trinh tu nucleotit Cry1Fa-01, cic cdy lta chira trinh ty nucleotit Cry1Fa-01-CrylAb va
céc cdy ltia chira trinh ty nucleotit Cry1Fa-02-Vip3A va cdy lua kiéu dai dugc 14y 1am
d6i chung.

Pbi v6i sy chuyén nap céy lua bing Agrobacterium, n6i vén ti, cac hat laa dugc
cdy trong mdi trudng kich thich (N6 mudi, N6 cac vitamin, 300mg/l casein, 30g/]
sucroza, 2mg/l axit 2,4-dichlorophenoxyaxetic (2,4-D) va 3g/l gelatum ciy tréng,
pH=5,8) va thé chai dugc kich thich tir phdi truéng thanh cia céy laa (Budc 1: bude
kich thich thé chai). Sau d6 budc tiép theo 13 ti wu hoa thé chai. Thé chai nay dugc
cho tiép xtic voi huyén phu Agrobacterium, trong d6 Agrobacterium c6 thé dugc phan
phdi trinh tu nucleotit Cry1Fa-01, trinh tw nucleotit Cry1Fa-01-Cry1Ab hodc trinh ty
nucleotit Cry1Fa-02-Vip3A vio it nhit mot t& bao clia thé chai nay (Budc 2: budc lam
nhiém). G budc nay, t6t hon 13, thé chai dugc nhung vao huyén phi Agrobacterium
(ODggp = 0,3, moi truong lam nhiém ( N6 mudi, N6 céc vitamin, 300mg/1 casein, 30g/1
sucroza, 10g/l  glucoza, 40mg/l  Acetosyringon  (AS), 2mg/l  axit
2,4-dichlorophenoxyaxetic (2,4-D), pH=5,4) dé kich hoat sy lam nhiém. Thé chai va
Agrobacterium duge ddng duge nudi ciy trong mot khoang thdi gian (3 ngay) (Budce 3:
bude ddng nudi cdy). Tt hon 1a, thé chai dugc nudi cdy trong mdi truong rin (N6
mubi, N6 cdc vitamin, 300mg/l casein, 30g/l sucroza, 10g/l glucoza, 40mg/l
Acetosyringon (AS), 2mg/l axit 2,4-dichlorophenoxyaxetic (2,4-D) va 3g/l gelatum
cdy trdbng, pH=5,8) sau buéc lam nhiém. Sau budc dbng nudi cdy nay, budc "hdi
phuc" ¢c6 thé tiép tuc. G budc "hdi phuc" ndy, méi truong hdi phuc (N6 mudi, N6 céc
vitamin, 300mg/l casein, 30g/l sucroza, 10g/1 glucoza, 2mg/l axit
2,4-diclorophenoxyaxetic (2,4-D) va 3g/1 gelatum ciy trdng, pH=>5,8) chira it nhat mot
chit khang sinh trc ché Agrobacterium da biét (cephamycin) ma khong chira tdc nhan
chon loc dbi véi cac té bao cay dugc chuyén nap (Budc 4: hdi phuc budéc). Tt hon 13,
thé chai ndy dugc nudi cdy trong moi trudng nudi chy rin chira chat khang sinh ma
khong chira tdc nhén chon lgc d8 loai bd Agrobacterium va dé tao ra thoi ky héi phuc
cho cac té bao duge cdy. Sau d6 thé chai da dugc cdy dugc nudi ciy trong mdi trudng
chira tac nhén chon loc (manoza) va thé chai duoc chuyén nap dugc lya chon (Budc 5:
buéde lya chon). Tét hon 13, thé chai ndy dugc nudi cdy trong méi trudng chon loc rin
chira tac nhan chon loc (N6 mudi, N6 cac vitamin, 300mg/l casein, 10g/l sucroza,
10g/l manoza, 2mg/1 axit 2,4-diclorophenoxyaxetic (2,4-D) va 3g/l gelatum ciy trdng,
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pH=5,8), ma c6 két qua 14 sy phat trién c6 chon loc cia cac té bao duge chuyén gen.
Sau d6, cac thé chai sinh san thanh ciy (Budc 6: budc tai sinh). Tét hon 13, cac thé
chai nay duogc nudi trong méi trudng rén cé tic nhan chon loc duge (N6 mdi trudng
biét hoa va MS mdi trudng tao r&) dé tao ra cdy.

Thé thé chai ¢6 kha ning khang thu dugc duge chuyén sang méi truong biét hoa
N6 (N6 mubi, N6 cac vitamin, 300mg/I casein, 20g/1 sucroza, 2mg/l 6-benzyladenin,
1 mg /L axit naphthylaxetic va 3g/l gelatum cdy trong, pH=5,8) va dugc nudi cdy va
duoc biét héa ¢ 25°C. Céc cdy con di dugc biét hoa duge chuyén sang moéi trudng tao
r& MS (MS mubi, MS céc vitamin, 300mg/l casein, 15g/1 sucroza, 3g/l gelatum ciy
trdng, pH=5,8) va duoc nudi cdy dén d6 cao khoang 10 cm & 25°C. Tiép theo, céc cdy
con nay duogc chuyén sang va duge nudi cdy trong nha kinh cho dén khi c6 hat. Trong
nha kinh, cac cdy lta ndy dugc nudi cdy & 30°C mdi ngy.

2. X4c nhan cdy lua dugc chuyén gen véi gen CrylF bang phuong phap TagMan

100 mg 14 tir mdi cdy la duge chuyén nap (lan luot, cac ciy la duge chuyén
nap vdi trinh ty nucleotit Cry1Fa-01, trinh ty nucleotit Cry1Fa-01-Cryl1Ab va trinh tu
nucleotit Cry1Fa-02-Vip3A) l1an lugt dugc 1iy 1am miu. B gen ADN cta chung dugc
chiét tach bing cach sir dung DNeasy Plant Maxi Kit (Qiagen) va sd lrong ban sao clia
gen CrylF, gen CrylAb va gen Vip34 dugc dinh luong bang xét nghiém PCR dinh
lwong huynh quang duya trén diu do Tagman. Cay lua kidu dai duoc 14y 1am ddi ching
va duogc phan tich theo quy trinh nhu duge mo ta & trén. Céc thit nghiém dugc thuc
hién ba 1dn va céc két qua 14 cac tri s trung binh.

Phuong phép cu thé dé phat hién sb lugng ban sao ctia gen CrylF, gen CrylAb
va gen Vip3A4 dugc mo ta dudi day.

Buéde 21: 100 mg 14 cdy tir mdi cdy ltia duge chuyén nap (14n luot cac cdy lua
dugc chuyén nap trinh ty nucleotit ctia CrylFa-01, CrylFa-01-CrylAb hodc
CrylFa-02-Vip3A) dugc lay va dugc nghién dén ddng nhét trong cbi nghién trong nito
16ng. M&i mAu dugc thyc hién ba lan.

Budc 22: b gen ADN ciia cic miu néu trén duge chiét tach b%mg cach st dung
kit DNeasy Plant Mini (Qiagen) theo huéng dn ciia san phdm.

Bude 23: ham luong bd gen ADN ciia cic mAu néu trén duge xac dinh bang cach
str dung NanoDrop 2000 (Thermo Scientific).

Budc 24: ham lugng bd gen ADN duoc didu chinh dén trong cling mot khoang tir
80 dén 100ng/pl.

Budc 25: sb lwong ban sao ciia cdc miu nay duge dinh bing xét nghiém PCR
dinh luong huynh quang duwa trén ddu do Tagman, miu dd duogc dinh luong véi s6
lwong ban sao da biét duge 14y 1am miu chuén va cdy lua kiéu dai dugc 1dy lam d6i
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chimg. M6i miu dugc thuc hién ba 14n va cac két qua 1a cac tri s trung binh. Céc
doan mdi va cac ddu do dung trong xét nghiém PCR dinh lugng huynh quang néu trén
dugc néu dudi day.

Céac doan mdi va cac ddu do sau day dugc stir dung dé phét hién trinh ty nucleotit
CrylFa-01:

Céc doan mdi va cac diu do sau ddy dwoc st dung dé phat hién trinh ty nucleotit
CrylFa-01:

Poan mbi 1 (CF1): CAGTCAGGAACTACAGTTGTAAGAGGG (cia SEQ ID
NO: 10 trong danh muc trinh tu);

Poan mdi 2 (CR1): ACGCGAATGGTCCTCCACTAG (ctia SEQ ID NO: 11
trong danh muc trinh tu);

Pau do 1 (CP1): CGTCGAAGAATGTCTCCTCCCGTGAAC (cua SEQ ID NO: 12
trong danh muc trinh tu)

Céc doan mdi va cac dau do sau day dugce sir dung dé phét hién trinh ty nucleotit
CrylAb:

Doan mbi 3 (CF2): TGGTGGAGAACGCATTGAAAC (cua SEQ ID NO: 13
trong danh muc trinh ty);

Poan mdi 4 (CR2): GCTGAGCAGAAACTGTGTCAAGG (ctia SEQ ID NO: 14
trong danh muc trinh tu);

Pau do 2 (CP2): CGGTTACACTCCCATCGACATCTCCTTG (cta SEQ ID NO:
15 trong danh muyc trinh ty);

Céc doan mdi va cac dau do sau ddy duoge sir dung dé phat hién trinh ty nucleotit
CrylFa-02:

Poan mdi 5 (CF3): CAGTCAGGAACTACAGTTGTAAGAGGG (cua SEQ ID
NO: 16 trong danh muc trinh ty);

Poan mdi 6 (CR3): ACGCGAATGGTCCTCCACTAG (ctia SEQ ID NO: 17
trong danh muc trinh tu);

Pau dod 3 (CP3): CGTCGAAGAATGTCTCCTCCCGTGAAC (ctia SEQ ID NO:
18 trong danh muyc trinh tu)

Céac doan mdi va cac diu do sau ddy duoc sir dung dé phat hién Vip3A trinh tu
nucleotit:

Poan mdi 7 (CF4): ATTCTCGAAATCTCCCCTAGCG (ciia SEQ ID NO: 19
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trong danh muc trinh ty);

Poan mbi 8 (CR4): GCTGCCAGTGGATGTCCAG (cta SEQ ID NO: 20 trong
danh muc trinh ty);

Péu do 4 (CP4): CTCCTGAGCCCCGAGCTGATTAACACC (cia SEQ ID NO:
21 trong danh muc trinh ty)

Hé théng phan tmg PCR nhu sau:

JumpStart™ Taq ReadyMix™ (Sigma) 10ul
Hbn hop doan mdi/dau do 50X 1pl

Bd gen ADN 3ul
Nudce (ddH,0) 6ul

H3n hop doan mdi/dau do 50X chira 45ul mdi doan mdi (ImM), 50pl dau do
(100uM) va 860ul dém 1XTE va dugc bdo quan trong 6ng hd phach & nhiét @9 4°C.

Céc diéu kién phan tmg PCR dugc néu dudi day:

Buéc Nhiét do Thoi gian

21 95°C 5 pht
22 95°C 30 gidy
23 60 °C 1 phut
24 Quay trd lai budc 22 va lap lai 40 1an

Dir li¢u dugc phan tich bing phin mém SDS2.3 (Applied Biosystem).

Céc két qua thuc nghiém da cho thdy ring tat ca cac trinh tr nucleotit Cry1Fa-01,
CrylFa-01-CrylAb va CrylFa-02-Vip3A da dugc tich hop vao bd gen cla cac cdy lua
dugc phat hién. Hon thé niva, cic cdy lia dugc chuyén nap trinh ty nucleotit
CrylFa-01, Cryl1Fa-01-Cry1Ab va Cry1Fa-02-Vip3A tuong tng chira mdt ban sao cla
gen CrylF, gen CrylAb, va/hodc gen Vip34 tuong ung.

Vi du 6: Phat hién protein c6 hoat tinh trir sdu trén céc céy lua chuyén gen
1. Phat hién ham luong cta protein c6 hoat tinh trir sdu céc cdy lia chuyén gen
Cac dung dich dugc sir dung trong thir nghiém nay dugc néu dudi day:

Dung dich dém dé chiét tach: 8g/l NaCl, 0,2g/1 KH,PO,, 2,9g/l Na,HPO, -12
H,0, 0,2g/1 KCl, 5,5 ml/l Tween-20, pH=7,4;
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Dung dich d€m dé rira PBST: 8g/1 NaCl, 0,2g/1 KH,PO,, 2,9g/1 Na,HPO,-12 H,O0,
0,2g/1 KCl, 0,5 ml/l Tween-20, pH=7,4;

Dung dich dé két thic phan Gmg: 1 M HCL.

3 mg 14 cdy tuoi tir mdi cdy laa duoc chuyén nap (1an luot cdy lua dugc chuyén
nap trinh tw nucleotit ctia Cry1Fa-01, Cry1Fa-01-CrylAb hogc Cry1Fa-02-Vip3A) lan
luot dugce 14y 1am mau. T4t ca cic miu nay dugc nghién trong nito 1ong va 800pl dung
dich chiét tach dugc bd sung vao d6. Hdn hop nay dugc dugc quay ly tdm & tbc do
4000 vong/phut trong thoi gian 10 phat va phin dich ndi dugc pha loang 40 13n véi
dung dich dém d& chiét tach va 80ul phin dich ndi trén bé& mit di dugc pha lodng dugc
st dung cho xét nghiém ELISA. Ty 1€ cta protein c6 hoat tinh trir sdu (protein Cry1Fa,
protein CrylAb va protein Vip3A)/trong lugng 14 cdy tuoi dugc xdc dinh béng cach sir
dung kit ELISA (xét nghiém hép thu min dich lién két bing enzym) (ENVIRLOGIX
Co., kit CrylFa, kit CrylAb va kit Vip3A) va phuong phap cu thé dugc néu trong
huéng dén san phdm.

DPong thoi, cac ciy lia kiéu dai va cac cdy laa xac dinh dugc 1a khong chuyén
gen bang ky thuat Tagman dugc 14y 1am d6i ching va dugc phan tich theo cdc phuong
phép néu trén.

Cé6 ba dong (S10, S11, va S12) chira trinh tir nucleotit Cry1Fa-01 dugc chén vao,
ba dong (S13, S14 va S15) chira trinh ty nucleotit CrylF -01-CrylAb duoc chén vao
va ba dong (S16, S17 va S18) chtra trinh ty nucleotit Cry1Fa-02-Vip3A dugc chén vao.
C6 mot dong xac dinh dugc 1a khong chuyén gen NGM2) thong qua k¥ thust Tagman
va mot dong 1a dong kiéu dai kiéu dai (CK2). ba cdy mdi dong duge lya chon cho céc
thir nghiém tiép theo va mdi cay dugc 1p lai sau lan.

Ham lugng protein c6 hoat tinh trir sdu (Protein CrylFa) trong céac cy lda
chuyén gen dugc thé hién trong bing 6, ham lugng protein c6 hoat tinh trir siu (protein
CrylAb,) trong céc cay lua chuyén gen dugc thé hién trong bang 7, him lugng protein
¢6 hoat tinh trir sdu (protein Vip3A) trong cac cdy lta chuyén gen dugc thé hién trong
bang 8, Ty 1& (ng/g) cua tri s6 biéu hién trung binh cua protein c6 hoat tinh trir séu
(protein Cry1Fa) va khdi lugng 14 cdy twoi cia céc cdy lua chta trinh ty nucleotit cia
CrylFa-01, Cry1Fa-01-CrylAb hodc CrylFa-02-Vip3A 1an luot 13 4194,80, 4140,16
hodc 4227,60. Ty 16 (ng/g) cua tri s& biéu hién trung binh cla protein c6 hoat tinh trir
su (protein CrylAb ) va khéi luong 14 cdy tuoi cia cdy lGa chira trinh tu nucleotit
CrylFa-01-CrylAb 1a 13861,64. Ty 1¢ (ng/g) cua tri s6 biéu hién trung binh ctia
protein c6 hoat tinh trir sdu (protein Vip3A) va khéi lugng 14 cdy tuoi ciia cay lua chira
trinh tu nucleotit Cry1Fa-02-Vip3A 1a 3913,97. Cac két qua trén da cho thiy ring tt
¢4 cac protein Cry1Fa, protein CrylAb va protein Vip3A dugc biéu hién & mirc cao va
6n dinh & cay laa.
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Béng 6 Céc tri s6 biéu hién trung binh cia protein CrylFa & cac cay laa chuyén

gen
Luong Protein Cry1Fa trén mdi cay Tfl S.(Z Cﬁilugrig P r(:feil} CrylFa
(ng/e) (Iap lai sau 1an mdi cay) da biéu hién trén moi dong

(ng/g) ,

Dong |1 2 3 Tri s0 bic€u hién trung binh (ng/g)

S10 4922,79 4845,05 342091

S11 4769,75 4316,96 3676,25 4194,80

S12 3876,94 4665,52 3259,06

S13 | 4019,57 3762,15 3958,23

S14 4586,27 4585,64 4158,94 4140,16

S15 4035,26 4062,15 4093,26

S16 4502,02 4973,23 3278,55

S17 3938,5 4266,58 4278,23 4227,60

S18 3664,84 4897,37 4249,15

NGM2 | -2,36 0 -3,54 0

CK2 |0 -0,14 -5,18 0

Bang 7 Céc tri s6 biéu hién trung binh ctia protein Cry1Ab trén céc cdy laa chuyén gen

Tri s6 biéu hién cia protein CrylAb
trén mdi ciy ngd (ng/g) (l3p lai sdu 1an

Tri s bidu hién cua protein
CrylAb & mdi dong (ng/g)

mdi ciy)
Dong |1 2 3 Tri s6 biéu hién trung binh (ng/g)
S13 | 12359,18 15500,82 12940,71
13861,64

S14 | 14465,69 13589,34 13876,85

S15 | 12367,59 13678,21 15976,34

NGM2 | -3,58 0 2,45 0

CK2 |0 -0,78 -5,41 0

Bang 8 Céc tri s6 bidu hién trung binh cua protein Vip3A trén céc cdy lta chuyén gen
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Tri s6 biéu hién cta protein Vip3A trén Trj s6 biéu hién cta
mot cdy ngd (ng/g) (1ap lai sau 1an mdi protein Vip3A & mdi
cay) dong (ng/g)
Dong |1 ) 3 Céc tri s6 biéu hién trung
binh (ng/g)
S16 3921,15 3769,52 4016,86
S17 3797,35 3684,75 3926,49 3913,97
S18 4035,16 3906,52 4167,95
NGM2 | -2,64 0 -5,51 0
CK2 0 -0,89 -9,31 0

2. Thir nghiém tac dung khéng con trung cuia céc cdy lua chuyén gen

Tac dung khang Sesamia inferen clia cic cdy laa dugc chuyén nap trinh ty
nucleotit CrylFa-01, cic ciy Ilua dugc chuyén nap trinh ty nucleotit
CrylFa-01-Cry1Ab, cac cay lua dugc chuyén nap trinh tu nucleotit Cry1Fa-02-Vip3A,
céc cdy lua kiéu dai va céc cdy lGa x4c dinh duge 1a khong chuyén gen bing k¥ thuit
Tagman dugc thir nghiém.

La cay tuoi cua céc cdy lua dugc chuyén nap trinh tw nucleotit Cry1Fa-01, trinh
twr nucleotit Cry1Fa-01-CrylAb hodc trinh ty nucleotit Cry1Fa-02-Vip3A, cay laa kiéu
dai va cdy lua x4c dinh dugc 1a khong chuyén gen bang k¥ thuat Taqman (thi ky ra r€)
duoc 14y twong tmg va dugce rira bing nudc duge tiét tring, va nudc con sét lai trén bé
mat 14 duge 1am kho bing gac. Gan 14 dugc loai bo, va ddng thoi cac 14 nay duge cit
thanh céc dai khoang (1cm*3cm). Mot dai dugce dit trén gidy loc trén déy cla dia Petri
tron bing chat déo. Gidy loc nay duoc 1am w6t bang nude cét va 10 Sesamia inferens
(4u tring méi n6) duge cho vao mdi dia Petri tron bing chit déo. Sau d6 dia Petri ndy
dugc day lai va giit trong 3 ngay & didu kién nhiét d6 nim trong khoang tir 26 dén
28°C, d6 4m twong dbi nim trong khoang tir 70% dén 80%, chu ky chiéu sing
(sang/tdi) 16 : 8. Sau d6, cic s6 liéu v& su an 14 cdy, sb 4u tring sdng s6t va cac diéu
kién phat trién duoc thong ké, va ty 1& chét trung binh duge chuén hoéa va trong luong
4u tring tir mdi mAu duoc tinh toan. Ty 1& chét M=(Mt-Mc)/(1-Mc)*100%, trong 46 M
1a ty 18 chét trung binh dugc chuin héa (%), Mt 1a ty 1& chét trung binh (%) clia con
trung trén cac cdy lua dugce thir nghiém, Mc la ty 1€ chét trung binh (%) ciia con tring
& cac cdy dbi chung (CK2). Tiéu chudn chdm diém kha ning khang con tring dugc
néu trong bang 4. Ba dong (S13, S14, va S15) cta cac cdy lta dugc chuyén nap trinh
tw nucleotit CrylFa-01; ba (S13, S14, va S15) cta céc cdy laa dugc chuyén nap trinh
tr nucleotit CrylF-01- CrylAb; ba dong (S16, S17, va S18) cua céc cdy lda dugc
chuyén nap trinh tu nucleotit Cry1Fa-02-Vip3A; mt dong dwgc x4c nhan la cly
khong chuyén gen (NGM2) bing k¥ thust Tagman va mot dong kiéu dai (CK2) da
dugc lya chon. Ba cay mdi dong dugc thir nghiém va mbi ciy duge 13p lai 6 13n. Céc
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két qua duoc thé hién trong bang 9 va Fig.4.

Bang 9 Kha niing khang cén triing cua cac cdy lua chuyén gen da duogc ciy Sesamia

inferens
T .
rong luong | 1o 10 hée
X L. tong cua au 2 Trong lugng/moi con
SO lugng au triung . . duogc chuan e
trung song , cOn trung
, hoa
sot
Au tring Au tring 0 Trung Trung
dugc cdy | sbng sot (mg) ) pinp | @8 binh
S10-1 10 1 0,2 88,9 0,20
S10-2 10 1 0,1 88,9 0,10
100
S10-3 10 0 0 OO ’ 0
S11-1 10 2 0,4 77,8 0,20
S11-2 10 1 0,1 88,9 0,10
1
S11-3 10 0 0 OOO’ 0
S12-1 10 0 0 (1)00’ 0
S12-2 10 0 0 (1)00’ 0
S12-3 10 1 0,1 88,9 0,10
S13-1 10 1 0,1 88,9 0,10
S13-2 10 2 0,3 77,8 0,15
S13-3 10 0 0 100 0
S14-1 10 2 0,3 77,8 0,20
S14-2 10 0 0 100 |90,1 0 0,13
S14-3 10 1 0,1 88,9 0,20
S15-1 10 1 0,1 88,9 0,10
S15-2 10 1 0,2 88,9 0,20
S15-3 10 0 0 100 0
S16-1 10 2 0,4 77,8 0,20
S16-2 10 1 0,1 88,9 0,10
S16-3 10 0 0 100 92,6 |0 0,13
S17-1 10 0 0 100 0
S17-2 10 0 0 100 0
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S17-3 10 1 0,1 88,9 0,10

S18-1 10 2 0,2 77,8 0,10

S18-2 10 0 0 100 0

S18-3 10 0 0 100 0

NGM2-1 |10 8 142,2 11,1 17,78

NGM2-2 |10 9 105,3 0 3,7 11,70 14,29
NGM2-3 |10 9 120,4 0 13,38

CK2-1 10 9 123,5 13,72

CK2-2 10 9 125,6 0 13,96 15,20
CK2-3 10 9 161,3 17,92

Cac két qua néu trong bang 9 va Fig.4 di cho thdy ty 16 chét trung binh dugc
chuin hoa cua hdu hét cic cay lia duge chuyén nap trinh tu nucleotit Cry1Fa-01, cic
cdy laa dugc chuyén nap CrylFa-01-CrylAb va céc cdy lta dugc chuyén nap
CrylFa-02-Vip3A dugc lam tron khoang trén 90%, va ty 1€ chét trung binh dugc
chuén héa cia mot vai dong 1én dén 100%. So véi ty 18 nay, ty 1& chét trung binh dugc
chudn héa cua cac ciy lua kiéu dai néi chung duge lam tron khoang dudi 10%. So véi
céc 1a lua kidu dai, hidu qua phong trir 4u tring méi n& clia cac cdy lta duge chuyén
nap trinh ty nucleotit Cry1Fa-01, céc cdy lua dugc chuyén nap Cryl1Fa-01-CrylAb va
céc cdy lGa dugc chuyén nap CrylFa-02-Vip3A hiu nhu 13 100% va timg du tring
sbng sét ciing hau nhu ngimg phat trin. Hon thé nita, cac cdy lia dugc chuyén nap
trinh tu nucleotit Cry1Fa-01, c4c cdy lua duge chuyén nap Cry1Fa-01-Cry1Ab va céc
cy lta dugc chuyén nap Cry1Fa-02-Vip3A néi chung chi bi t6n hai khong dang ké.

Do d6, mét didu da dugc minh chimg 13 tht ca cac cdy laa duge chuyén nap trinh
tu nucleotit CrylFa-01, cac cay lua dugc chuyén nap CrylFa-01-CrylAb va céc cay
laa dwoc chuyén nap CrylFa-02-Vip3A di cho thdy hoat tinh khang Sesamia inferen
cao, ma du d& co tac dong bt loi dén sy phat trién cla Sesamia inferen va dé phong
trlr Sesamia inferen.

Céc két qua thuc nghiém néu trén ciing di cho thiy kha ning phong trir Sesamia
inferen cta cac cdy ngd duoc chuyén nap trinh tu nucleotit Cry1Fa-01, céc cdy ngd
dwgc chuyén nap CrylFa-01-CrylAb, céc cdy ngd duogc chuyén nap
CrylFa-02-Vip3A, céc cay laa dugc chuyén nap trinh tu nucleotit Cry1Fa-01, c4c cay
lia dugc chuyén nap CrylFa-01-CrylAb va céc cdy lua dugce chuyén nap
CrylFa-02-Vip3A 1a do céc protein CrylF biéu hién dugc trén céc cdy nay. Do do,
nhu d3 biét r5 dbi voi ngudi 6 trinh dd trong linh vuc nay, dwa vao cling mét tic dung
gdy doc clia cac protein CrylF ddi v6i Sesamia inferen, céc ciy chuyén gen twong tu
c¢6 kha nang biéu hién cac protein Cry1F c6 thé thu duge dé phong trir Sesamia inferen.
Céc protein CrylF theo sang ché bao gdm nhung khong chi giéi han & céc protein ma
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trinh ty axit amin ctia chiing dwgc néu ra trong cac phuong 4n cu thé cua sang ché.
Dong thoi, cac cdy chuyén gen nay con c6 thé san sinh ra it nhit mot protein thir hai c6
hoat tinh trir su khac vdi protein Cry1F nhu protein Cry1Ab, protein CrylAc, protein
Cry1Ba hodc protein Vip3A, v.v.

Két luan, cac phuong phap phong trir sdu hai theo sang ché 1a d& phong trir sau
Sesamia inferen voi protein CrylF dugc san sinh ra bdi cdy trong, ma c6 thé tidu diét
Sesamia inferens. So v6i phwong phap phong trir bing bién phép ndng hoc, phwong
phap phong trir bing bién phap hoéa hoc va phwong phap phong trir bing bién phap
sinh hoc dugc st dung gin day, sang ché c6 thé bao vé toan bd cdy trong toan bd cic
thoi ky phat trién ctia n6 khoi su gy hai clia Sesamia inferen. Hon thé nita, séng ché
khong gdy 6 nhidm va khéng c6 ton du héa chit va tao ra hiéu qua phong trir toan dién
va bn dinh. Ngoai ra, sdng ché con don gian, thuan tién va kinh té.

Cubi cing, tit ca vi du néu trén chi nhidm minh hoa cho gidi phap theo sang ché
ma khong 1am giéi han sang ché. Mic du sy mo ta chi tiét sang ché da duoc dua ra
bing cach vién din céc vi du duoc wu tién, nhung ngudi c6 trinh d trung binh trong
linh vyre ndy cén phai hiéu ring giai phap theo sing ché c6 thé duoc cai bién hoic thay
thé twong dwong ma van ndm trong pham vi clia sang ché.
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1. Phuong phap phong trir siu Sesamia inferens (sdu duc than mau hdng) bao gdm
budc cho Sesamia inferens tiép xtc véi protein Cry1F.

2. Phuong phép theo diém 1, trong d6 protein Cryl1F 1a protein Cry1Fa.

3. Phuong phap theo diém 2, trong d6 protein Cry1Fa cé trong té bao cdy trong ma té
bao cdy tréng nay c6 thé biéu hién protein CrylFa, va Sesamia inferens tiép xuc véi
protein Cry1Fa bing cach #n té bao nay.

4. Phuong phép theo diém 3, trong d6 protein Cry1Fa c6 trong cay trdng chuyén gen
ma cy trdng chuyén gen ndy biéu hién protein Cry1Fa, va Sesamia inferens tiép xuc
v6i protein CrylFa bing cach in md cua cdy trdng chuyén gen nay khién cho sy sinh
trudng cua Sesamia inferens bi kim ham hodc thdm chi gay chét Sesamia inferens dé
dat duoc su kiém soat thiét hai bi giy ra béi Sesamia inferens.

5. Phuong phép theo diém 4, trong d6 cay trdng chuyén gen da néu & trong giai doan
phat trién bat ky.

6. Phuong phép theo diém 4, trong d6 mo cua cay trdng chuyén gen di néu dugc chon
tir nhom bao gf*)m be 14, thian, cum hoa, qua, bao phén va sgi X0.

7. Phuong phép theo diém 4, trong d6 viéc phong trir thiét hai bi gy ra béi Sesamia
inferens cho ciy trdng khéng phu thudc vao vj tri trdng cay.

8. Phuong phép theo diém 4, trong d6 viéc phong trir thiét hai bi gay ra boi Sesamia
inferens cho cy trong khong phu thude vao thoi gian trdng cAy.

9. Phuong phap theo diém bat ky trong s6 cac diém tir 3 dén 8, trong d6 cdy trong ndy
duoc chon tir nhém bao gom ngd, lha nudc, lua mién, laa mi, ké, bdng, sdy, mia dudng,
cdy tre nudc, dau tam va cay cai dau.

10. Phuong phap theo diém 9, trong d6 budc trdng cdy chira polynucleotit md héa
protein Cry1Fa dugc thuc hién truée budce cho tiép xuc.

11. Phuong phép theo diém 10, trong d6 trinh ty axit amin cua protein CrylFa bao
gE”)m trinh ty axit amin cua SEQ ID NO: 1 hodc SEQ ID NO: 2.

12. Phuong phap theo diém 11, trong d6 trinh ty nucleotit ma hoa protein Cry1Fa bao
gém trinh tu nucleotit ctia SEQ ID NO: 3 hodc SEQ ID NO: 4.

13. Phuong phép theo diém 12, trong d6 cay trdng ndy con c6 thém it nhit mét trinh tu
nucleotit thir hai, 1a khac véi trinh ty nucleotit ma héa protein Cry1Fa.

14. Phwong phép theo diém 13, trong d6 trinh ty nucleotit thir hai nay ma héa protein
¢6 hoat tinh trir sdu giéng nhu Cry, protein ¢6 hoat tinh trlr sau gidng nhu Vip, chét trc
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ché proteaza, lectin, a-amylaza hodc peroxidaza.

15. Phuong phép theo diém 14, trong d6 trinh tw nucleotit thir hai ndy ma hoa protein
CrylAb, protein CrylAc, protein Cry1Ba hodc protein Vip3A.

16. Phuong phép theo diém 15, trong d6 trinh tu nucleotit thir hai nay bao gdm trinh tu
nucleotit cia SEQ ID NO: 5 hodc SEQ ID NO: 6.

17. Phwong phép theo diém 13, trong d6 trinh tu nucleotit thir hai nay 1a ARN soi kép
(dsARN) ma ARN nay trc ché (cic) gen thiét yéu cta sau hai dich.

18. Phuong phap theo diém 11, trong d6 cdy trong néu trén con chira it nhat mot trinh
tu nucleotit thi hai, khéc véi trinh tu nucleotit ma hoa protein Cry1Fa.

19. Phuong phap theo diém 18, trong d6 trinh ty nucleotit thir hai ndy ma héa protein
¢6 hoat tinh trir siu giéng nhu Cry, protein c6 hoat tinh trir sdu gidng nhu Vip, chét trc
ché proteaza, lectin, a-amylaza ho#ic peroxidaza.

20. Phwong phap theo diém 19, trong d6 trinh tw nucleotit thir hai ndy ma héa protein
CrylAb, protein CrylAc, protein Cry1Ba hodc protein Vip3A.

21. Phuong phap theo diém 20, trong d6 trinh tu nucleotit thi hai nay bao gdm trinh ty
nucleotit cua SEQ ID NO: 5 hodc SEQ ID NO: 6.

22. Phuong phép theo diém 18, trong d6 trinh tur nucleotit thir hai nay 1a ARN sgi kép
(dsARN) ma ARN nay trc ché (cac) gen thiét yéu cua sau hai dich.

23. Phuong phap theo diém 10, trong d6 cay trdng nay con ¢ thém it nhit mot trinh tu
nucleotit thir hai khac véi trinh ty nucleotit ma héa protein Cry1Fa.

24. Phuong phap theo diém 23, trong d6 trinh tu nucleotit thir hai ndy ma héa protein
¢6 hoat tinh trir su giéng nhu Cry, protein c6 hoat tinh trir sdu gidng nhu Vip, cht trc
ché proteaza, lectin, a-amylaza hoic peroxidaza.

25. Phuong phap theo diém 24, trong d6 trinh tu nucleotit thit hai ndy ma héa protein
CrylAb, protein CrylAc, protein Cry1Ba hodc protein Vip3A.

26. Phuong phap theo diém 25, trong d6 trinh tu nucleotit thit hai nay bao gdm trinh ty
nucleotit cia SEQ ID NO: 5 hodc SEQ ID NO: 6.

27. Phuong phép theo diém 23, trong d6 trinh ty nucleotit thir hai nay 1a ARN s¢i kép
(dsARN) ma ARN nay trc ché (cac) gen thiét yéu ciia sau hai dich.

28. Phuong phap theo didm 9, trong d6 cdy trdng nay con cé thém it nhit mét trinh ty
nucleotit thir hai khac véi trinh ty nucleotit ma héa protein CrylFa.

29. Phuong phap theo diém 28, trong d6 trinh tw nucleotit thit hai niy ma héa protein
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c6 hoat tinh trir sdu giébng nhu Cry, protein c6 hoat tinh trir siu giéng nhu Vip, chét ¢c
ché proteaza, lectin, a-amylaza hodic peroxidaza.

30. Phuwong phép theo diém 29, trong d6 trinh tu nucleotit thir hai ndy ma héa protein
CrylAb, protein CrylAc, protein Cry1Ba hodc protein Vip3A.

31. Phuong phap theo diém 30, trong d6 trinh ty nucleotit thir hai nay bao gbém trinh tyr
nucleotit cia SEQ ID NO: 5 hodac SEQ ID NO: 6.

32. Phuong phép theo diém 28, trong d6 trinh tw nucleotit thir hai nay 14 ARN soi kép
(dsARN) ma ARN nay trc ché (c4c) gen thiét yéu cia sdu hai dich.

33. Phuong phdp theo didm bét ky trong sb cac diém tir 3 dén 8, trong d6 cay trong
ndy con c6 thém it nhét mot trinh tu nucleotit thir hai khac véi trinh tu nucleotit ma
hoéa protein Cry1Fa.

34, Phuong phap theo diém 33, trong d6 trinh ty nucleotit thir hai ndy ma hoa protein
¢6 hoat tinh trir siu giéng nhu Cry, protein c6 hoat tinh trir sau gidng nhu Vip, chét trc
ché proteaza, lectin, a-amylaza hogc peroxidaza.

35. Phwong phap theo diém 34, trong d6 trinh tu nucleotit thir hai ndy méa hoa protein
CrylAb, protein CrylAc, protein Cry1Ba hogc protein Vip3A.

36. Phuong phap theo diém 35, trong d6 trinh ty nucleotit thir hai nay bao gbm trinh t
nucleotit cia SEQ ID NO: 5 hodc SEQ ID NO: 6.

37. Phuong phép theo diém 34, trong d6 trinh tw nucleotit thir hai nay 1a ARN so¢i kép
(dsARN) ma ARN nay trc ché (c4c) gen thiét yéu ciia sau hai dich,

38. Phuong phap theo diém 9, trong d6 trinh ty axit amin ctia protein Cry1Fa gbm c6
trinh ty axit amin cia SEQ ID NO: 1 hodc SEQ ID NO: 2.

39. Phuong phép theo diém 38, trong d6 trinh tu nucleotit ma hoa protein Cry1Fa gbm
¢é trinh ti nucleotit cia SEQ ID NO: 3 hodc SEQ ID NO: 4.

40. Phuong phép theo diém 39, trong d6 cay trdng ndy con c6 thém it nhét mot trinh tu
nucleotit thir hai khac véi trinh ty nucleotit ma héa protein Cry1Fa.

41. Phuong phap theo diém 40, trong d6 trinh tu nucleotit thir hai nay ma héa protein
¢6 hoat tinh trir su giéng nhu Cry, protein c6 hoat tinh trir sdu gidng nhu Vip, chét trc
ché proteaza, lectin, a-amylaza hodc peroxidaza.

42. Phuong phap theo diém 41, trong d6 trinh tu nucleotit thir hai ndy ma héa protein
CrylAb, protein CrylAc, protein Cry1Ba hodc protein Vip3A.

43. Phuong phép theo diém 42, trong d6 trinh ty nucleotit thir hai nay bao gm trinh tu
nucleotit cia SEQ ID NO: 5 hodc SEQ ID NO: 6.
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44. Phuong phép theo diém 40, trong d6 trinh tu nucleotit thir hai nay la ARN soi kép
(dsARN) ma ARN nay trc ché (c4c) gen thiét yéu cta sdu hai dich.

45. Phuong phap theo diém bét ky trong s6 cac diém tir 3 dén 8, trong d6 trinh ty axit
amin cia protein CrylFa gém c6 trinh ty axit amin cia SEQ ID NO: 1 hoic SEQ ID
NO: 2.

46. Phuong phap theo diém 45, trong d6 trinh ty nucleotit ma héa protein Cry1Fa nay
bao gdm trinh ty nucleotit ctia SEQ ID NO: 3 hoic SEQ ID NO: 4.

47. Phuong phap theo diém 46, trong d6 cdy tréng niy con ¢ thém it nhit mot trinh tir
nucleotit thir hai khac véi trinh ty nucleotit ma héa protein.

48. Phuong phép theo diém 47, trong d6 trinh tw nucleotit thir hai ndy ma héa protein
c6 hoat tinh trir sdu giéng nhu Cry, protein ¢ hoat tinh trir sdu gidng nhu Vip, chat trc
ché proteaza, lectin, o-amylaza hodc peroxidaza.

49. Phuong phép theo diém 48, trong d6 trinh tw nucleotit thir hai nay ma héa protein
CrylAb, protein CrylAc, protein CrylBa hodc protein Vip3A.

50. Phuong phép theo diém 49, trong d6 trinh ty nucleotit thir hai nay bao gdm trinh tu
nucleotit cia SEQ ID NO: 5 hoiac SEQ ID NO: 6.

51. Phuong phéap theo diém 47, trong d6 trinh tw nucleotit thir hai nay 1a ARN soi kép
(dsARN) ma ARN nay uc ché (cac) gen thiét yéu cta sau hai dich.

52. Phuong phép theo diém bat k¥ trong sb cac diém tir 3 dén 8, trong d6 budc trong
cdy chira polynucleotit ma héa protein Cry1Fa dugc thuc hién truéc bude cho tiép xic.

53. Phuong phép theo diém 52, trong d6 trinh tu axit amin ciia protein Cry1Fa gdm c6
trinh ty axit amin cia SEQ ID NO: 1 hodc SEQ ID NO: 2.

54. Phuong phép theo diém 53, trong d6 trinh ty nucleotit ma héa protein Cry1Fa gém
c6 trinh ty nucleotit ctia SEQ ID NO: 3 hodc SEQ ID NO: 4.

'55. Phuong phap theo diém 54, trong d6 cdy trdng nay con c6 thém it nhat mot trinh tyr
nucleotit thtr hai khéc véi trinh tu nucleotit mé hoéa protein Cry1Fa.

56. Phuong phap theo diém 55, trong d6 trinh tu nucleotit thir hai ndy ma héa protein
c6 hoat tinh trir sdu giéng nhu Cry, protein c6 hoat tinh trir sau gidng nhu Vip, chét trc
ché proteaza, lectin, a-amylaza hodc peroxidaza.

57. Phwong phap theo diém 56, trong d6 trinh tw nucleotit thir hai ndy ma hoa protein
CrylAb, protein CrylAc, protein Cry1Ba hodc protein Vip3A.

58. Phuong phap theo diém 57, trong d6 trinh ty nucleotit thir hai nay bao gbém trinh tir
nucleotit cia SEQ ID NO: 5 hodc SEQ ID NO: 6.
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59. Phuong phap theo diém 55, trong d6 trinh ty nucleotit thir hai ndy 1a ARN soi
kép (dsARN) ma ARN nay trc ché (cac) gen thiét yéu cta sau hai dich.
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Fig.1
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Fig.2
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Fig.3
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Fig.4
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<210>1

<211> 605

<212>PRT

<213> Trinh ty axit amino ctia CrylFa-01

<400> 1

Met Glu Asn Asn Ile Gln Asn Gln Cys Val Pro Tyr Asn Cys Leu Asn

1 5 10 15

Asn Pro Glu Val Glu Ile Leu Asn Glu Glu Arg Ser Thr Gly Arg Leu

20 25 30
Pro Leu Asp Ile Ser Leu Ser Leu Thr Arg Phe Leu Leu Ser Glu Phe
35 40 45
Val Pro Gly Val Gly Val Ala Phe Gly Leu Phe Asp Leu Ile Trp Gly
50 55 60

Phe Ile Thr Pro Ser Asp Trp Ser Leu Phe Leu Leu Gln Ile Glu Gln

65 70 75 80

Leu Ile Glu Gln Arg Ile Glu Thr Leu Glu Arg Asn Arg Ala Ile Thr
85 90 95
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Thr

Arg

Arg

Asn

145

Gln

Gly

Arg

Tyr

Ala

225

Ile

Thr

Asp

Phe

Val

Leu Arg Gly

Glu

Ile

130

Phe

Ala

Gln

Leu

Asn

210

Arg

Val

Ser

Ser

Gly
290

Trp

115

Arg

Thr

Ala

Gly

Ile

195

Gln

Phe

Ala

Ser

Pro

275
Val

100
Glu

Phe

Leu

Asn

Trp

180

Asn

Gly

Asn

Leu

Gln

260

Val

Arg

Leu

Ala

Ala

Thr

Leu

165

Gly

Leu

Leu

Gln

Phe

245

Leu

Ser

Pro

Thr Ala Glu Thr

Ala

Asn

Asn

Ser

150

His

Leu

Ile

Glu

Phe

230

Pro

Thr

Ala

Pro

Val

Asp

Pro

Thr

135

Phe

Leu

Asp

His

Asn

215

Arg

Asn

Arg

Asn

His

295

Arg

Ser

Asn

120

Asp

Glu

Ser

Ile

Arg

200

Leu

Arg

Tyr

Glu

Ile

280

Leu

Ser
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Tyr Glu Ile

105

Asn

Asp

Ile

Leu

Ala

185

Tyr

Arg

Asp

Asp

Ile

265

Pro

Met

Gln

Ala

Ala

Pro

Leu

170

Thr

Thr

Gly

Leu

Val

250

Tyr

Asn

Asp

Thr
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Gln

Leu

Leu

155

Arg

Val

Lys

Thr

Thr

235

Arg

Thr

Gly

Phe

Val

Tyr
Leu
Ile
140
Leu
Asp
Asn
His
Asn
220
Leu
Thr
Ser
Phe
Met

300

Trp

Ile

Arg

125

Thr

Ser

Ala

Asn

Cys

205

Thr

Thr

Tyr

Ser

Asn

285

Asn

Gly

Glu

110

Glu

Ala

Val

Val

His

190

Leu

Arg

Val

Pro

Val

270

Arg

Ser

Gly

Ala Leu

Asp Val

Ile Asn

Tyr Val

160

Ser Phe

175

Tyr Asn

Asp Thr

Gln Trp

Leu Asp

240

Ile Gln

255

Ile Glu

Ala Glu

Leu Phe

His Leu



305

Val Ser

Gly Val

Arg Pro

Phe Gly

370
Gln Thr
385

Asp Ser

Asn Asp

Gly Glu

Thr His

450

Thr Gln

465

Val Val

Ser Gly

Pro Gln

Ser

Phe

Phe

355

Asn

Gly

Leu

Tyr

Ile

435

Arg

Ile

Arg

Gly

515

Arg

Asn

340

Tyr

Pro

Thr

Asp

Ser

420

Ser

Ser

Pro

Gly

Pro

500

Tyr

Asn

325

Pro

Arg

His

Asn

Glu

405

His

Gly

Ala

Leu

Pro

485

Phe

310
Thr

Gly

Thr

Tyr

His

390

Ile

Val

Ser

Thr

Val

470

Gly

Ala

Ala

Gly

Leu

Val

375

Thr

Pro

Leu

Asp

Pro

455

Lys

Phe

Tyr

Arg Ala Arg
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Gly Asn Arg

Ala

Ser

360

Leu

Arg

Pro

Asn

Ser

440

Thr

Ala

Thr

Thr

Ile

520

Ile

345

Asp

Gly

Thr

Gln

His

425

Trp

Asn

His

Gly

Ile

505

Arg

330

Trp

Pro

Leu

Phe

Asp

410

Val

Arg

Thr

Thr

Gly

490

Val

Tyr
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315

Ile Asn

Ile Ala

Val Phe

Arg Gly

380

Arg Asn

395

Asn Ser

Thr Phe

Ala Pro

Ile Asp

460
Leu Gln
475

Asp Ile

Asn Ile

Ala Ser

Phe

Asp

Val

365

Val

Ser

Gly

Val

Met

445

Pro

Ser

Leu

Asn

Thr
525

Pro

Glu

350

Arg

Ala

Gly

Ala

Arg

430

Phe

Glu

Gly

Arg

Gly

510
Thr

Ser

335

Asp

Gly

Phe

Thr

Pro

415

Trp

Ser

Arg

Thr

Arg

495

Gln

Asn

320

Tyr

Pro

Gly

Gln

Ile

400

Trp

Pro

Trp

Ile

Thr

480

Thr

Leu

Leu
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Arg Ile Tyr Val Thr Val Ala Gly Glu Arg Ile
530 535
Asn Lys Thr Met Asp Thr Gly Asp Pro Leu Thr
545 550 555
Tyr Ala Thr Ile Asn Thr Ala Phe Thr Phe Pro
565 570
Phe Thr Val Gly Ala Asp Thr Phe Ser Ser Gly
580 585
Asp Arg Phe Glu Leu Ile Pro Val Thr Ala Thr

595 600

<210>2

<211>1148

<212>PRT

<213> Trinh ty axit amino cta CrylFa-02

<400> 2

Met Glu Asn Asn Ile Gln Asn Gln Arg Val Pro
1 5 10

Asn Pro Glu Val Glu Ile Leu Asn Glu Glu Arg

20 25
Pro Leu Asp Ile Ser Leu Ser Leu Thr Arg Phe
35 40
Val Pro Gly Val Gly Val Ala Phe Gly Leu Phe
50 55

Phe Ile Thr Pro Ser Asp Trp Ser Leu Phe Leu
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Phe

540

Phe

Met

Asn

Leu

Tyr

Ser

Leu

Asp

60

Leu

Ala Gly Gln Phe

Gln

Ser

Glu

Glu
605

Asn

Thr

Leu
45

Leu

Gln

Ser

Gln

Phe Ser
560

Ser Ser

575

Val Tyr Ile

590

Cys

Gly

30

Ser

Ile

Ile

Pro Asn

15

Arg Leu

Glu Phe

Trp Gly

Glu Gln



65
Leu Ile

Thr Leu
Arg Glu
Arg Ile
130
Asn Phe
145
Gln Ala
Gly Gln
Arg Leu
Tyr Asn
210
Ala Arg
225
Thr Val

Thr Ser

Asp Ser

Glu

Arg

Arg

115

Arg

Thr

Ala

Ile

195

Gln

Phe

Ala

Ser

Pro

275

Gln Arg

Gly

100

Glu

Phe

Leu

Asn

Trp

180

Asn

Gly

Asn

Leu

Gln

260
Val

85

Leu

Ala

Ala

Thr

Leu

165

Gly

Leu

Leu

Gln

Phe

245

Leu

Ser

70
Ile

Ala

Asn

Asn

Ser

150

His

Leu

Ile

Glu

Phe

230

Pro

Thr

Ala

Glu

Asp

Pro

Thr

135

Phe

Leu

Asp

His

Asn

215

Arg

Asn

Arg

Asn
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Thr Leu

Ser Tyr

105
Asn Asn
120

Asp Asp

Glu Thr

Ser Leu

Ile Ala

185
Arg Tyr
200

Leu Arg

Arg Asp

Tyr Asp

Glu Ile

265

Ile Pro

280

Glu

90

Glu

Ala

Ala

Pro

Leu

170

Thr

Thr

Gly

Leu

Val

250

Tyr

Asn
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75

Arg Asn Arg

Thr

Gln

Leu

Leu

155

Arg

Ala

Lys

Thr

Thr

235

Arg

Thr

Gly

Tyr

Pro

Ile

140

Leu

Asp

Asn

His

Asn

220

Leu

Thr

Ser

Phe

Ile

Arg

125

Thr

Ser

Ala

Asn

Cys

205

Thr

Thr

Tyr

Ser

Asn

285

Ala

Glu

110

Glu

Ala

Val

Val

His

190

Leu

Arg

Val

Pro

Val

270

Arg

Ile
95
Ala

Asp

Thr

Tyr

Ser

175

Tyr

Asp

Gln

Leu

Thr

255
Ile

80
Thr

Leu

Val

Asn

Val

160

Phe

Asn

Thr

Trp

Asp

240

Gln

Glu

Ala Glu



Phe
Val
305
Val
Gly
Arg
Pﬁe
Gln
385
Asp
Asn
Gly
Thr
Thr
465

Val

Ser

Gly

290

Thr

Ser

Val

Pro

Gly

370

Thr

Ser

Asp

Glu

His

450

Gln

Val

Gly

Ala Arg

Ala Glu

Ser

Phe

Phe

355

Asn

Gly

Leu

Tyr

Ile

435

Arg

Thr

Arg

Gly

Arg

Asn

340

Tyr

Pro

Thr

Asp

Ser

420

Ser

Ser

Pro

Gly

Pro

Pro

Thr

Asn

325

Pro

Arg

His

Asn

Glu

405

His

Gly

Ala

Leu

Pro

485
Phe

Pro

Val

310

Thr

Gly

Thr

Tyr

His

390

Ile

Val

Ser

Thr

Val

470

Gly

Ala

His Leu
295

Arg Ser

Ala Gly

Gly Ala

Leu Ser

360
Val Leu
375

Thr Arg

Pro Pro

Leu Asn

Asp Ser

440

Pro Thr

455

Lys Ala

Phe Thr

Tyr Thr
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Thr Asp Phe

Gln

Asn

Ile

345

Asp

Gly

Thr

Gln

His

425

Trp

Asn

His

Gly

Ile

Thr

Arg

330

Trp

Pro

Leu

Phe

Asp

410

Val

Arg

Thr

Thr

Gly

490

Val
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Val

315

Ile

Ile

Val

Arg

Arg

395

Asn

Thr

Ala

Ile

Leu

475

Asp

Asn

Met

300

Arg

Asn

Ala

Phe

Gly

380

Asn

Ser

Phe

Pro

Asp

460

Gln

Ile

Ile

Asn

Gly

Phe

Asp

Val

365

Val

Ser

Gly

Val

Met

445

Pro

Ser

Leu

Asn

Ser

Gly

Pro

Glu

350

Arg

Ala

Gly

Ala

Arg

430

Phe

Glu

Gly

Arg

Gly

Leu

His

Ser

335

Asp

Gly

Phe

Thr

Pro

415

Trp

Ser

Arg

Thr

Arg
495
Gln

Phe

Leu

320

Tyr

Pro

Gly

Gln

Ile

400

Trp

Pro

Trp

Ile

Thr

480

Thr

Leu



Pro

Arg

Asn

545

Tyr

Phe

Asp

Asp

Asn

625

Val

Lys

Glu

Leu

Gln

Ile

530

Lys

Ala

Thr

Arg

Leu

610

Gln

Ser

Lys

Arg

Asp
690

Arg

515

Tyr

Thr

Thr

Val

Phe

595

Glu

Ile

Asn

Glu

Asn

675

Arg

500

Tyr Arg Ala Arg

Val

Met

Ile

Gly

580

Glu

Arg

Gly

Leu

Leu

660

Leu

Gly

Asp Asp Ala Phe

705

Thr

Asp

Asn

565

Ala

Leu

Ala

Leu

Val

645

Ser

Leu

Trp

Lys

Val

Thr

550

Thr

Asp

Ile

Gln

Lys

630

Glu

Glu

Gln

Arg

Glu
710

Ala

535

Gly

Ala

Thr

Pro

Lys

615

Thr

Cys

Lys

Asp

Gly

695

Asn

Ile

520

Gly

Asp

Phe

Phe

Val

600

Ala

Asp

Leu

Val

Pro

680

Ser

Tyr
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505

Arg His Ala Ser

Glu

Pro

Thr

Ser

585

Thr

Val

Val

Ser

Lys

665

Asn

Thr

Val

Arg

Leu

Phe

570

Ser

Ala

Asn

Thr

Asp

650

His

Phe

Asp

Thr
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Ile

Thr

555

Pro

Gly

Thr

Ala

Asp

635

Glu

Ala

Arg

Thr

Leu

715

Phe

540

Phe

Met

Asn

Leu

Leu

620

Tyr

Phe

Lys

Gly

Thr

700

Leu

Thr

525

Ala

Gln

Ser

Glu

Glu

605

Phe

His

Cys

Arg

Ile

685

Ile

Gly

510
Thr

Gly

Ser

Gln

Val

590

Ala

Thr

Ile

Leu

Leu

670

Asn

Gln

Thr

Asn Leu

Gln Phe

Phe Ser

560
Ser Ser
575

Tyr Ile

Glu Ser

Ser Ser

Asp Arg

640

Asp Glu

655

Ser Asp

Arg Gln

Gly Gly

Ser Asp
720



Glu Arg Tyr

Lys Ala Tyr

Asp Leu Glu
755
Asn Val Pro
770
Ile Gly Lys
785
Val Gly Cys

Lys Ile Lys

Leu Glu Glu
835
Ala Glu Lys
850
Asn Thr Val
865

Asn Ser Gln

His Ala Ala

Glu Leu Ser

915

Glu Gly Arg

Pro

Thr

740

Ile

Gly

Cys

Thr

Thr

820

Lys

Lys

Tyr

Tyr

Asp

900

Val

Ile

Thr

725

Arg

Tyr

Thr

Ala

Asp

805

Gln

Pro

Trp

Lys

Asp

885

Lys

Ile

Phe

Tyr

Tyr

Leu

Gly

His

790

Leu

Asp

Leu

Arg

Glu

870

Arg

Arg

Pro

Thr
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Leu Tyr Gln Lys Ile Asp Glu

Gln

Ile

Ser

775

His

Asn

Gly

Val

Asp

855

Ala

Leu

Val

Gly

Ala

Leu

Arg

760

Leu

Ser

Glu

His

Gly

840

Lys

Lys

Gln

His

Val

920

Pro

730
Arg Gly
745

Tyr Asn

Trp Pro

His His

Asp Leu

810

Ala Arg

825

Glu Ala

Arg Glu

Glu Ser

Ala Asp

890

Ser Ile

905

Asn Ala

Ser Leu
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Tyr

Ala

Leu

Phe

795

Gly

Leu

Leu

Lys

Val

875

Thr

Arg

Ala

Ile Glu

Lys His

765
Ser Ala
780

Ser Ser

Val Trp

Gly Asn

Ala Arg

845

Leu Glu

860

Asp Ala

Asn Ile

Glu Ala

Ile Phe
925

Ser

Asp

750

Glu

Pro

Asp

Ala

Leu

830

Val

Trp

Leu

Ala

Tyr

910
Glu

Tyr Asp Ala Arg

Lys

735

Ser

Thr

Ser

Ile

Ile

815

Glu

Lys

Glu

Phe

Met

895

Leu

Glu

Asn

Leu

Gln

Val

Pro

Asp

800

Phe

Phe

Arg

Thr

Val

880

Ile

Pro

Leu

Val



930
Ile Lys Asn Gly
945
Gly His Val Asp
Val Pro Glu Trp
980
Gly Arg Gly Tyr
995
Glu Gly Cys Val
1010
Leu Lys Phe Ser
1025
Thr Val Thr Cys
1040
Gly Thr Tyr Thr
1055
Ser Asn Ser Ser
1070
Lys Ala Tyr Thr
1085
Arg Gly Tyr Gly
1100
Lys Glu Leu Glu
1115
Ile Gly Glu Thr

1130

Asp

Val

965

Glu

Thr

Thr

Asn

Asn

Ser

Ala

Asp

Asp

His

Glu

Phe

950

Glu

Ala

Leu

Ile

Cys

Asp

Arg

Pro

Gly

Tyr

Leu

Gly
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935
Asn Asn Gly Leu Ser
955
Glu Gln Asn Asn His
970
Glu Val Ser Gln Glu
985
Arg Val Thr Ala Tyr
1000
His Glu Ile Glu Asn
1015
Val Glu Glu Glu Val
1030
Tyr Thr Ala Thr Gln
1045
Asn Arg Gly Tyr Asp
1060
Ala Asp Tyr Ala Ser
1075
Arg Arg Asp Asn Pro
1090
Thr Pro Leu Pro Ala
1105
Pro Glu Thr Asp Lys
1120
Thr Leu Ile Val Asp

1135
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940

Cys Trp Asn

Arg Ser Val

Val Arg Ala
990
Lys Glu Gly
1005
Asn Thr Asp
1020
Tyr Pro Asn
1035
Glu Glu His
1050
Gly Ala Tyr
1065
Ala Tyr Glu
1080
Cys Glu Pro
1095
Gly Tyr Val
1110
Val Trp Ile
1125
Ser Val Glu

1140

Val

Pro

975

Cys

Tyr

Glu

Asn

Glu

Glu

Glu

Asn

Thr

Glu

Leu

Lys
960

Val

Pro

Gly



Pro Leu Met Glu Glu
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<210>3

<211> 1818
<212> ADN
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<213> Trinh tu nucleotit ma hoa Cry1Fa-01

<400> 3

atggagaaca
gagattctca
acacgtttcc
ctcatctggg
ttgattgaac
ttagcagaca
aatgcccaac
acagccatca
caagctgcta
ggactggaca
tacacgaaac
actcgccaat
atagttgctc
cttacaaggg
cccaatggtt
aactctttgt

gttagctcac

acatacagaa
acgaagagag
tgttgtctga
gcttcatcac
aaaggattga
gctatgagat
tgagagaaga
acaacttcac
acctgcactt
tagctactgt
attgtttgga
gggccaggtt
tctttccgaa
agatctacac
tcaacagggc
ttgtgactge

gcaacacggce

tcagtgegtc
gtcgactggce
gtttgttcca
tccatctgat
gaccttggaa
ctacattgaa
tgtgcgtata
ccttaccage
gtcactactg
caacaatcac
tacctacaat
caatcagttc
ctacgatgtt
cagttcagtc
tgagtttgga
agagactgtt

tggcaatcgt

ccctacaact
agattgccegt
ggtgtgggag
tggagcectct
aggaatcggg
gcactaagag
cgctttgeta
ttcgagatcc
cgcgacgetg
tacaacagac
cagggattgg
aggagagacc
cgtacctatc
attgaagact
gtcagaccac
agatcccaaa

atcaactttc

-60-

gcctcaacaa
tagacatctc
ttgcgtttgg
ttcttcteca
ccatcactac
agtgggaagc
acacagatga
ctcttctete
tgtcgtttgg
tcatcaatct
agaacctgag
ttacacttac
cgattcaaac
ctccagtttc
cccatctcat
ctgtgtgges

ctagttacgg

tcctgaagta
cctgteectt
cctcttegac
gattgaacag
ccttecgtgge
caatcctaac
tgctttgatce
ggtctatgtt
gcaaggttgg
gattcatcga
aggtactaac
tgtgttagac
gtcatcccaa
tgcgaacata
ggacttcatg
aggacactta

ggtcttcaat

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

1020



ccecgggggeg ccatcectggat
gatcctgtct tcgtccgagg
gtggcctttc aacaaactgg
gactctctag atgagatacc
catgtgctga atcatgttac
tggagagcac caatgttctc
ccagagagaa tcactcagat
gttgtaagag ggccggggtt
ttcgcgtaca ccattgtcaa
cgctatgect ctactaccaa
gctggtcagt tcaacaagac
tacgccacta tcaacaccgc
gctgatacct tcagttcagg

actgccacac tcgagtaa

<210>4
<211> 3447
<212> ADN

22118

tgcagatgaa gatccacgtc ctttctatcg gaccttgtca
aggctttgge aatcctcact atgtactcgg tcttagggga
tacgaatcac acccgcacat tcaggaactc cgggaccatt
acctcaagac aacagcggcg caccttggaa tgactactcc
ctttgtgcge tggccaggtg agatctcagg ttccgactca
ttggacgcat cgtagcgecta cccccacaaa caccattgat
tcccttggtg aaggcacaca cacttcagtc aggaactaca
cacgggagga gacattcttc gacgcactag tggaggacca
catcaatggg caacttcccc aaaggtatcg tgccaggata
tctaagaatc tacgttacgg ttgcaggtga acggatcttt
aatggatacc ggtgatccac ttacattcca atctttctcc
gttcaccttt ccaatgagcc agagcagttt cacagtaggt

caacgaagtg tacattgaca ggtttgagtt gattccagtt

<213> Trinh tu nucleotit ma héa Cry1Fa-02

<400> 4

atggagaaca acatacagaa
gagattctca acgaagagag
acacgtttcc tgttgtctga
ctcatctggg gcttcatcac

ctgattgaac aaaggattga

tcagcgegte ccctacaact gecccaacaa tcctgaagta
gtcgactgge agattgecgt tagacatctc cctgtcectt
gtttgttcca ggtgtgggag ttgecgtttgg cctettegac
tccatctgat tggagcctct ttcttctcca gattgaacag

gaccttggaa aggaatcggg ccatcactac ccttegtgge

-61-

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1818

60
120
180
240
300



ttagcagaca
aatgcccaac
acagccacca
caagctgcca
ggactggaca
tacacgaaac
actcgccaat
acagttgctc
cttacaaggg
cccaatggtt
aactctttgt
gttagctcac
ccegeggeecs
gatcctgtct
gtggeettte
gactctctag
catgtgctga
tggagagcac
ccagagagaa
gttgtaagag
ttcgecgtaca
cgececatgect
gctggtcagt
tacgccacta
gctgatacct
actgccacac

ttcacttcgt

gctatgagac
cgagagaaga
acaacttcac
acctgcactt
tagctactgc
attgtttgga

gggccaggtt

tctttcegaa
agatctacac
tcaacagggc
ttgtgactgce
gcaacacggce
ccatctggat
tcgtccgagg
aacaaactgg
atgagatacc
atcatgttac
caatgttcte
tcactcagac
ggeeggggtt
ccattgtcaa
ctactaccaa
tcaacaagac
tcaacaccgc
tcagttcagg
tcgaggcaga

ccaatcagat

ctacattgaa
tgtgcgtata
ccttaccage
gtcactactg
caacaatcac
tacctacaat
caatcagttc
ctacgatgtt
cagttcagtc
tgagtttgga
agagactgtt
tggcaatcgt
tgcagatgaa
aggetttgge
tacgaatcac
acctcaagac
ctttgtgege
ttggacgcat
tcececttggtg
cacgggagega
catcaatggg
tctaagaatc
aatggatacc
gttcaccttt
caacgaagtg
gtctgacttg

tgggctcaag

22118

gcactaagag
cgctttgeta
ttcgagaccc
cgcgacgetg
tacaacagac
cagggattgg
aggagagacc
cgtacctatc
attgaagact
gccagaccac
agatcccaaa
atcaactttc
gatccacgtc
aatcctcact
acccgcacat
aacagcggceg
tggccaggty
cgtagcgcta
aaggcacaca
gacattcttc
caacttcccee
tacgttacgg
ggtgatccac
ccaatgagcc
tacattgaca
gaaagagcac

acagatgtga

~-62-

agcgggaage
acacagatga
ctcttetete
tgtcgtttgg
tcatcaatct
agaacctgag
ttacacttac
cgactcaaac
ctccagttte
cccatctcac
ctgtgeggss
ctagctacgg
ctttctatcg
atgtactcgg
tcaggaactc
caccttggaa
agatctcagg
cccccacaaa
cacttcagtc
gacgcactag
aaaggtatcg
ttgcaggtga
ttacattcca
agagcagttt
ggtttgagtt
agaaggcggt

ctgactatca

caatcctaac
tgctttgate
ggtctatgtt
gcaaggttgg
gattcatcga
aggtactaac
tgtgttagac
gtcatcccaa
tgcgaacata
ggacttcatg
aggacactta
ggtcttcaat
gaccttgtca
tcttagggga
cgggaccatt
tgactactcc
ttccgactca
caccattgat
aggaactaca
tggaggacca
tgccaggata
acggatcttt
atctttctce
cacagtaggt
gattccagtt
gaatgctctg

catcgatcgc

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



gtttccaacc
tccgagaagg
aactttcgcecg
attcaaggag
gagcgctatc
agataccagt
tacaacgcca
gceccaagte
gttggctgta
caagatggcc
gaagccctcg
gaatgggaaa
aactcccagt
aaacgegttce
aatgctgcta
gcgaggaatg
gggcacgtag
gaagcagaag
accgecgtaca
accgacgagc
acttgcaatg
cgaggatacg
tacgaggaga
tacggggact
gaaaccgaca

gtggagttac

ttgttgagtg
tcaaacatgc
ggatcaacag
gtgatgatgc
caacatacct
tgagaggtta
aacatgagac
ccatcggcaa
ccgacctgaa
atgccaggct
ctagagtgaa
caaacactgt
atgataggct
atagcattcg
tctttgaaga
tcatcaagaa
atgtagaaga
tttcacaaga
aagaaggata
tgaagttcag
actacactgc
atggagccta
aggcttacac
acacaccgtt
aggtttggat

ctctgatgga

cctctetgat
taagcgactt
gcaactagac
gttcaaggag
gtaccagaag
catcgaggac
agtcaatgtg
gtgcgcecccac
cgaagacctc
aggcaatctg
gagggctgag
gtacaaagaa
ccaagctgat
ggaagcttac
gttagaaggg
tggtgacttc
acagaacaat
agttcgtgcce
cggagaaggt
caactgcgtc
gactcaagag
tgagagcaac
cgatggacgt
accagccgge
tgagattgga

ggaataa

22118

gagttctgtt
agtgatgagc
cgtggatgga
aactatgtca
atagatgaat
agtcaagacc
cctgggacgg
cactcacacc
ggtgtgteeg
gagttcctag
aagaagtgga
gccaaagaaa
accaacatag
cttcctgaac
cgcatcttca
aacaatggcc
caccgctcetg
tgtceceggece
tgcgtcacca
gaggaggaag
gagcacgagg
tcttetgeac
agggacaacc
tatgtcacca

gaaacggaag

-63-

tggatgagaa
ggaacttgct
ggggaagtac
cgctettggg
cgaaactcaa
ttgagatcta
gttcactctg
acttctcctce
cgatcttcaa
aagagaaacc
gggacaagag
gegttgacge
ctatgattca
ttagcgtgat
ctgcaccctc
tatcctgetg
tceetgttgt
gtggctacac
tacacgagat
tctacccaaa
gtacttacac
ccgctgacta
cttgcgaacc
aagagctaga

gaacactcat

gaaggagttg
tcaagatccce
ggacaccacc
tacctctgac
agcctacaca
cctcatcaga
gccacttteca
ggacatagac
gatcaagact
acttgttgga
agagaagttg
tctgtttgtg
tgctgcagac
tcegggtgte
cttgtatgat
gaatgtgaaa
tcctgagtgg
tcttcgtgtt
tgagaacaac
caacaccgta
ttctcgcaat
tgcatcagcece
taacagaggc
gcaccttcca

tgttgatagc

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3447



<210>5

<211> 1848
<212> ADN

22118

<213> Trinh tu nucleotit md héa CrylAb

<400> 5

atggacaaca
gttgaagtac
tcettgacac
gttgacatca
gagcagttga
gaaggattga
cctactaacc
ttgaccacag
tacgttcaag
aggtggggat
ggaaactaca
cctgattcta
ttggacattg
tcccaactta
cgtggtfctg
aacagcataa
atcatggcct
atgggaaacg
accttgtett

tcegttettg

acccaaacat
ttggtggaga
agtttctget
tctggggtat
tcaaccagag
gcaatctcta
cagctcteeg
ctatcccatt
cagctaatct
tcgatgetge
ccgaccacge
gagattggat
tgtctctett
ccagagaaat
cccaaggtat
ctatctacac
ctccagttgg
ccgctccaca
ccaccttgta

acggaacaga

caacgaatgc
acgcattgaa
cagcgagttc
ctttggtcca
gatcgaagag
ccaaatctat
cgaggaaatg
gttcgcagtc
tcacctcagce
aaccatcaat
tgttegttgg
tagatacaac
cccgaactat
ctatactaac
cgaaggctcc
cgatgctcac
attcagcggg
acaacgtatc
cagaagaccc

gttcgectat

attccataca
accggttaca
gtgccaggtg
tctcaatggg
ttcgccagga
gcagagagct
cgtattcaat
cagaactacc
gtgcttcgag
agccgttaca
tacaacactg
cagttcagga
gactccagaa
ccagttcttg
atcaggagcc
agaggagagt
cccgagttta
gttgctcaac
ttcaatatcg

ggaacctctt

-64-

actgcttgag
ctcccatcga
ctgggttcgt
atgcattcct
accaggccat
tcagagagtg
tcaacgacat
aagttcctct
acgttagcgt
acgaccttac
gcttggageg
gagaattgac
cctaccctat
agaacttcga
cacacttgat
attactggtc
cctttectet
taggtcaggg
gtatcaacaa

ctaacttgcc

taacccagaa
catctccttg
tctcggacta
ggtgcaaatt
ctctaggttg
ggaagccgat
gaacagcgcce
cttgtccgtg
gtttgggcaa
taggctgatt
tgtctggagt
cctcacagtt
ccgtacagtg
cggtagcttc
ggacatcttg
tggacaccag
ctatggaact
tgtctacaga
ccagcaactt

atccgetgtt

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

1020
1080
1140
1200



tacagaaaga
ccacccagge
agcaacagtt
gagttcaaca
aaccttggat
agaagaactt
caaagatatc
atcgacggaa
ttgcaatccg
tcaagecgttt

cgtattgagt

<210>6

gcggaaccgt
aaggattctc
ccgtgagcat
atatcattcc
ctggaacttc
ctcectggecea
gtgtcaggat
ggcctatcaa
gcagcttcag
tcacccttag

ttgtgecetge

<211> 2370
<212> ADN

tgattccttg
ccacaggttg
catcagagct
ttcetecteaa

tgtcgtgaaa

gattagcacc
tcgttacgcea
tcagggtaac
aaccgtcggt
cgctcatgtg

cgaagttacc

22118

gacgaaatcc
agccacgtgt

cctatgttct

atcacccaaa

ggaccaggct

ctcagagtta

tctaccacta

ttctccgcaa

ttcactactc

ttcaattctg

ttcgaggcectg

<213> Trinh ty nucleotit ma héa Vip3 A

<400> 6

atgaacaaga
aatggca%ct
gacactgécg
atctctggca
ctcaacacag
aatgatgtga
attactagca

tatctgagca

acaacaccaa
atgggtttge
gggatcttac
agctggacgg
aactgtctaa
acaataagct
tgctectegga

agcagcttca

gctctecaca
tacggggatc
gctcgacgag
cgtgaatggg
ggagatcctc
cgacgccatce
cgtcatgaag

agaaatctcg

cgggcacttc
aaggacatta
attcttaaga
tcacttaacg
aagattgcaa
aacacaatgc
cagaactacg

gacaagctgg

-65-

caccacagaa
ccatgttccg
catggattca
tcccattgac
tcacaggagg
acatcactgc
acttgcaatt
ccatgtcaag
ctttcaactt
gcaatgaagt

agtactga

cctectttat
tgaacatgat
atcagcaact
acctcatcgce
atgagcagaa
ttcgegtgta
cgetgteeet

atatcattaa

caacaatgtg
ttccggattce
tcgtagtgcet
caagtctact
tgatattctt
accactttct
ccacacctcc
cggcagcaac
ctctaacgga

gtacattgac

tgactacttt
cttcaagaca
cctgaacgat
tcaggggaat
ccaagttctt
cctcccaaag
tcaaattgag

tgtgaacgtc

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1848

60
120
180
240
300
360
420
480



ctcatcaaca
gagaagttcg
tcaccagcceg
aagaatgacg
aacaatcttt
gttaagacga
ctccaggcecc
atcgattaca
aatatccttc
tccgacgaag
gagatttcta
tatcaagtgg
tgcectgate
gtgatcacca
aacttctatg
gaggccgaat
atttctgaga
cgectgatcea
tctaacaagg
aacgggtcaa
gttgaccaca
atctcccagt
gtgaagggca
gatactaaca
gacctgaagg
aacttcatca

accaataact

gcaccctgac
aggaactcac
acatcctgga
tcgatggett
ttgggcggag
gcggetegga
aagcgtttct
cctccatcat
cgacactctc
atgcaaagat
acgactcaat
acaaggattc
agtccgagca
agattgactt
attcgtctac
acagaaccct
ccttectcac
cccttacgtg
aaacgaagct
ttgaggaaga
caggcggggt
tcattggcga
agccaagcat
acaacctgga
gggtctatct
ttctcgaaat

ggacatccac

ggagattaca
ttttgctaca
tgagcttaca
cgagttttac
cgctctcaag
ggtcgggaat
cacgctgacc
gaacgagcac
gaacactttt
gatcgttgag
taccgtgetg
tctgtcagag
aatctactat
tacgaagaag
gggcgagatce
gtcggcegaac
gcccatcaat
caagagctac
gatcgttccg
taatctggaa
gaatggcact
caagctgaag
ccacctcaag
ggactaccag
tattctcaag
ctccectage

tggcagcacg

22118

ccggegtacc
gaaacttcca
gaactcactg
ctgaacacgt
actgcatcgg
gtttacaact
acctgecgcea
ctgaacaagg
tctaatccaa
gccaagectg
aaggtctacg
gttatctacg
acgaacaata
atgaagacac
gacctcaaca
gacgatggceg
ggctttgggc
ctcagggagc
ccatcaggct
ccgtggaagg
aaggcecgctcet
ccgaagacag
gatgagaaca
acaatcaata
tcccagaatg
gagaagctcc

aatatctcgg

-66-

agaggatcaa
gcaaggtcaa
agctggcgaa
tccacgacgt
aactgatcac
tccttategt
agctcctegg
agaaggagga
actacgctaa
gccatgeget
aggcgaagct
gcgacatgga
ttgtcttcee
tccggtacga
agaagaaggt
tgtatatgcc
tccaggcaga
tgetgettge
tcatctccaa
ctaacaataa
atgtgcataa
aatacgtgat
cagggtacat
agaggttcac
gcgatgaggce
tgagccccga

ggaacaccct

gtatgtgaat
gaaggatggc
gtccgtgacc
tatggtgggc
caaggagaac
cctcaccgcea
cctcgcagac
gttcegegtg
ggtcaagggc
catcgggttc
caagcagaat
taagctgctt
caacgaatac
ggtgacgget
cgaatcatcc
tcttggggte
tgagaactcc
caccgacctc
tattgtggag
gaacgcatac
ggatggtggc
tcaatatact
ccattacgaa
aactggcact
ctggggcgac
gctgattaac

gacgctttac

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



22118

cagggcggga gaggcattct gaagcagaac ctccaactgg attcgttctc tacctacaga

gtctattttt cagtttccgg cgacgecgaat gtgecgcatca ggaactcgeg ggaagtcctce

ttcgagaaga gatacatgtc tggcgctaag gatgtgtcag aaatgttcac cacgaagttt

gagaaggaca acttttatat cgaactgtcc caagggaata acctctacgg cggccccatt

gttcattttt acgacgtgag catcaagtga

<210>7

<211> 1992
<212> ADN

<213> Gen khéi dau Ubiquitin ngd

<400> 7

ctgcagtgca
agttataaaa
tctttataca
tatcagtgtt
gtattttgac

ttttgcaaat

gtttagggtt

agcctctaaa
taaaatagaa
aactaaggaa
cgagtctaac
cggecacggcea
acttgcfccg

g8Caggcgsce

gcgtgacceceg
aattaccaca
tatatttaaa
ttagagaatc
aacaggactc
agcttcacct
aatggttttt
ttaagaaaac
taaaataaag
acatttttet
ggacaccaac
tctetgtcge
ctgtcggceat

ctcetectee

gtcgtgececce
tatttttttt
ctttactcta
atataaatga
tacagtttta
atataatact
atagactaat
taaaactcta
tgactaaaaa
tgtttcgagt
cagcgaacca
tgcctetgga
ccagaaattg

tctcacggea

tctctagaga
gtcacacttg
cgaataatat
acagttagac
tctttttagt
tcatccattt
ttttttagta
ttttagtttt
ttaaacaaat
agataatgcc
gcagcgtcgce
ccectetega
cgtggcggag

cggcagctac

-67-

taatgagcat
tttgaagtgce
aatctatagt
atggtctaaa
gtgcatgtgt
tattagtaca
catctatttt
tttatttaat
accctttaag
agcctgttaa
gtcgggccaa
gagttccgcet
cggcagacgt

gggggattcc

tgcatgtcta
agtttatcta
actacaataa
ggacaattga
tctecttttt
tccatttagg
attctatttt
aatttagata
aaattaaaaa
acgcecgtega
gcgaagcaga
ccaccgttgg
gagccggeac

tttcccacceg

2160
2220
2280
2340
2370

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



ctcctteget
tccccaacct
ccgteggeac
tctctagatc
tgtgttagat
tgtacgtcag
atggctctag
gggtttggtt
tcttttcatg
agatcggagt
gtgtgtgcca
ggataggtat
gettggttgt
aatactgttt
catcttcata
ttgatgtegs
ctaaccttga
gatatacttg
atacgctatt

ttacttctge

<210>8
<211> 2353

ttcececttect
cgtgttgttce
ctccgettea
ggcgtteegg
cegtgtttgt
acacgttctg
ccgttcegea
tgeeetttte
cttttttttg
agaattctgt
tacatattca
acatgttgat
gatgatgtgg
caaactacct
gttacgagtt
ttttactgat
gtacctatct
gatgatggca
tatttgettg

ag

<212> ADN

cgeecgeegt
ggagcgcaca
aggtacgccg
tccatggtta
gttagatccg
attgctaact
gacgggatcg
ctttatttca
tcttggttgt
ttcaaactac
tagttacgaa
gcgggtttta
tgtggttgesg
ggtgtattta
taagatggat
gcatatacat
attataataa
tatgcagcag

gtactgtttc

22118

aataaataga
cacacacaac
ctcgtectee
gggccecggta
tgctgetage
tgccagtgtt
atttcatgat
atatatgccg
gatgatgtgg
ctggtggatt
ttgaagatga
ctgatgcata
cggtegttca
ttaattttgg
ggaaatatcg
gatggcatat
acaagtatgt
ctatatgtgg

ttttgtcgat

<213> Gen két thuc nopalin synthetaza

-68-

caccccctee
cagatctccce
cceeeceece
gttctacttc
gttcgtacac
tctetttggg
tttttttgtt
tgcacttgtt
tctggttggg
tattaatttt
tggatggaaa
tacagagatg
ttcgttctag
aactgtatgt
atctaggata
gcagcatcta
tttataatta
atttttttag

gctcaccetg

acaccctctt
ccaaatccac
ctctctacct
tgttcatgtt
ggatgcgacc
gaatcctggg
tcgttgcata
tgtcgggtca
cggtegttet
ggatctgtat
tatcgatcta
ctttttgtte
atcggagtag
gtgtgtcata
ggtatacatg
ttcatatgct
ttttgatctt
ccectgeette

ttgtttggtg

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1992



<400> 8

22118

gatcgttcaa acatttggca ataaagtttc ttaagattga atcctgttge cggtcttgceg

atgattatca tataatttct gttgaattac gttaagcatg taataattaa catgtaatgc

atgacgttat ttatgagatg ggtttttatg attagagtcc cgcaattata catttaatac

gcgatagaaa acaaaatata gcgcgcaaac taggataaat tatcgegege ggtgtcatct

atgttactag

<210>9

atc

<211>1176
<212> ADN

<213> Gen phosphomanoza isomeraza

<400>9

atgcaaaaac
gaactttatg
catccgaaaa
gtgattgaga
ctgeetttee
aacaaacaca
gcegecgage
cctttecttg
gtcgcaggtg
agcgaactgt
attttaaaat
tctgaatttt

ttgaaccctg

tcattaactc
gtatggaaaa
gcagttcacg
gtgataaatc
tgttcaaagt
attctgaaat
gtaactataa
cgatgaacgc
cacatccggce
tcgceccagecet
cggeectega
acccggaaga

gcgaagcgat

agtgcaaaac
tccgtecage
agtgcagaat
gactctgcete
attatgcgca
cggttttgee
agatcctaac
gtttcgtgaa
gattgctcac
gttgaatatg
tagccagcag
cagecggtcetg

gttcetgtte

tatgcctggg
cagccgatgg
geegeeggag
ggagaggccg
gcacagccac
aaagaaaatg
cacaagccegg
ttttccgaga
tttttacaac
cagggtgaag
ggtgaaccgt
ttcteeecge

gctgaaacac

-69-

gcagcaaaac
ccgagetgtg
atatcgtttc
ttgccaaacg
tctccattca
ccgcaggtat
agctggtttt
ttgtcteect
agcctgatge
aaaaatcccg
ggcaaacgat
tattgctgaa

cgcacgctta

ggcgttgact
gatgggcgea
actgcgtgat
ctttggcgaa
ggttcatcca
cccgatggat
tgcgetgacg
actccagcceg
cgaacgttta
cgecgetggeg
tcgtttaatt
tgtggtgaaa

cctgcaaggce

60
120
180
240

253

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



gtggcgcteg
tacattgata
ttgttgaccce
tttgeettet
gccattttgt
cttaaaccgg

cacggcececgtt

<210>10
<211>27

aagtgatggc
ttccggaact
agccggtgaa
cgctgcecatga
tctgegtega
gtgaatcagc

tagcgegtgt

<212> ADN

aaactccgat
ggttgccaat
acaaggtgca
ccttagtgat
aggcgatgca
gtttattgec

ttacaacaag

<213> Trinh tu nhén tao

<220>

<223>Poan do 1

<400> 10

cagtcaggaa ctacagttgt aagaggg

<210>11
<211> 21

<212> ADN
<213> Trinh ty nhan tao

<220>

22118

aacgtgctgc
gtgaaattcg
gaactggact
aaagaaacca
acgttgtgga
gccaacgaat

ctgtaa

-70-

gtgcgggtet
aagccaaacc
tceecgattec
ccattagcca
aaggttctca

caccggtgac

gacgcctaaa
ggctaaccag
agtggatgat
gcagagtgcce
gcagttacag

tgtcaaaggc

840
900
960
1020
1080
1140
1176

27



<223> Poan do 2

<400> 11

acgcgaatgg tcctccacta g

<210> 12

<211>27

<212> ADN

<213> Trinh ty nhan tao

<220>
<223>Poan do 1

<400> 12

cgtcgaagaa tgtctcctce cgtgaac

<210>13

<211>21

<212> ADN

<213> Trinh ty nhén tao

<220>
<223>Poan do 3

<400> 13

22118

-71-

21

27



tggtggagaa cgcattgaaa c

<210> 14

<211>23

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Poan do 4

<400> 14

gctgagcaga aactgtgtca agg

<210>15

<211>28

<212> ADN

<213> Trinh ty nhén tao

<220>
<223>Poan do 2

<400> 15

cggttacact cccatcgaca tctccttg

22118

-72-

21

23

28



22118

<210> 16

<211>27

<212> ADN

<213> Trinh tu nhan tao

<220>
<223>Poan do 5

<400> 16

cagtcaggaa ctacagttgt aagaggg

<210> 17

<211>21

<212> ADN

<213> Trinh ty nhéan tao

<220>
<223>DPoan do 6

<400> 21

acgcgaatgg tcctccacta g

<210>18
<211>27
<212> ADN

-73-

27

21



<213> Trinh tu nhéan tao

<220>
<223> Poan do 3

<400> 18

cgtcgaagaa tgtctcctece cgtgaac

<210> 19

<211>22

<212> ADN

<213> Trinh tu nhan tao

<220>
<223>Poan do 7

<400> 19

attctcgaaa tctcccctag cg

<210>20

<211>19

<212> ADN

<213> Trinh tu nhan tao

<220>

22118

-74-

27

22



<223> Poan do 8

<400> 20

gctgccagtg gatgtccag
<210>21

<211>27

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Poan do 4

<400> 21

ctcctgagee ccgagetgat taacacc

22118

-75-

19

27





