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(54) PHUONG PHAP KIEM SOAT CON TRUNG GAY HAI SPODOPTERA LITURA

(57) Sang ché d& cap dén phuong phap kiém soat con trung giy hai spodoptera litura,
trong d6 con trung gy hai spodoptera litura tiép xtc voi protein Vip3A va con trung gay
hai spodoptera litura duge kiém soat nho protein Vip3A dugc tong hop trong cay trong va
c6 kha nang diét con trung spodoptera litura.
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Linh vue k§ thuit dwoe dé cap
Sang ché d& cap dén phuong phap kiém soat con tring, cu thé 13 séng ché dé
cip dén phuwrong phap kiém soét su gy hai ctia Spodoptera litura & cay trdng bang

cach bidu hién protein Vip3A & cdy tréng.

Tinh trang k§ thuit ciia sang ché

Spodoptera litura thugc ho buém dém, by canh vay. Con trung nay 1a con
trung an tap va hau an va cé hai véi nhiéu loai vét chi. Ngoai cdy ngd va cdy dau
teong, con tring nay cling co thé gy hai v6i cdy dura, cdy ca tim, cdy dau, ciy he
tdy, cdy toi tdy, rau bina cling nhu 1a ciy thudc ho cai, hat va cac cay trdng kinh té
v.v. trong tdng s6 gan 100 ho va hon 300 loai cy trdng. Spodoptera litura dugc
phan bd trén toan thé gi6i va xuit hién ¢ nhidu noi khac nhau cia Trung Qubc, cht
yéu & luu vuc song Duong Tt va luu vyuc song Hoang Ha. Con trung gdy hai
Spodoptera litura cht yéu c6 hai v6i toan cy khi ching 1a 4u tring va song trén
mit sau 14 thanh nhém va gim 14 khi ching & giai doan tudi thap. Sau tudi ba,
ching s€ phat tan va gay hai véi 14 va than non. Au tring trudng thanh c6 thé an
vao qua.

Cay ng6 va cdy dau tuong la céc cdy luong thuc quan trong ¢ Trung Qudc.
Hang nam, mdt luong 16n hat bi tén thit do Spodoptera litura giy ra. Trong céc
treong hop nghiém trong hon, con trung nay co thé 1am anh huong dén diéu kién
sdng clia ngudi dan. Dé kiém soat Spodoptera litura, ngudi dan thuong sit dung
phuong phap kiém soat chu yéu sau: phuong phép kiém soat néng nghiép, phuong
phap kiém soét hoa hoc va phuong phap kiém soét vat Iy.

Phuong phép kiém soat ndng nghiép 1a su quan Iy va phéi hop toan dién
nhiéu yéu té ctia toan bd hé sinh thai d4t canh tac dé diéu chinh va kiém soat cac
cy trong, con tring va cac yéu td méi truong dé tao ra mot mdi trudng sinh thai dat

canh tdc ma cé lgi cho sy phat trién cay tréng nhung khong cé loi cho sy xuét hién
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cia Spodoptera litura. Vi du, nhd co dai, quay vong dAt va phoi ning sau khi thu
hoach hodc tuéi tidu c6 thé tiéu diét hodc pha hity céc vi tri phét trién thanh nhong
cua Spodoptera litura nhd vay lam gidm cac ngudn con tring; hodc vi duy, khéi
tring va 4u tring méi nd tao cum dugc loai bo bang cach ndy trong qué trinh kiém
soat dé 1am giam ngudn con tring gy hai. Vi phuwong phap kiém so4t ndng nghiép
chil yéu st dung céc bién phdp phong ngira, nén viéc 4p dung phwong phap nay bi
han ché va khong duoc st dung lam bién phap khén cip. Trong trudng hop bung
phét Spodoptera litura, thi phuwong phip nay khong c6 tac dung.

Phuong phéap kidm soat héa hoc, tirc 12 kiém soat bing thudc trir sau, st dung
cac thubc trir siu hoa hoc dé diét con tring gy hai. Dy 12 mot phan quan trong clia
viéc kiém soat hoan toan Spodoptera litura. Phuong phap nay dugc dic trung boi
tdc d6 diét nhanh, thuan tién, d& st dung va hiéu qua kinh té cao, ddc biét 1a khi
bung nb Spodoptera litura, day 12 bién phap khong thé thiéu trong trudng hop khan
cAp. Phurong phép nay c6 thé diét Spodoptera litura truge khi n6 gy hai. Hién tai,
phuong phép kidm soat héa hoc chii yéu 1a phun thudc. Tuy nhién, phuong phap
kiém soat hoa hoc ciing c6 han ché. Néu phuong phap nay khong dugc sir dung
thich hop, thi n6 ¢o thé gay ddc cho cay trdng, giy khang thubc & con trung gay hai,
cling nhu 1a co thé 1am giam hodc lam thuong céac thién dich, giy 0 nhiém moi
truong, ma c6 thé gy ra cac hau qua x4u nhu pha hity hé sinh thai d4t canh tac va
de doa su an toan ciia con ngudi va vat nudi do luong du thudc trir sau.

Phuong phap kiém soét vat Iy 12 phuong phép kiém soat con trung gy hai
bang cach sir dung cac yéu t6 vat Iy nhu: 4nh sang, dong dién, mau sdc, do am,
nhiét do va v.v. cling nhu 1a thiét bi co hoc dé b?ly va diét cac cOn trung gdy hai va
khtt con trung gay hai bang cach chiéu xa dua trén dap mg cla cac con tring gly
hai véi cac yéu t6 vat 1y trong cac didu kién mdi truomg. Céac phuong phap dugc ap
dung rong rdi hién nay chu yéu bao gdm: thu hit buém dém bang dén, bdy bing
céch sir dung mdi nhir siro axit axetic, va by va diét buém dém bang cach ngdm va
tudi 500 dipterex sir dung canh lidu. Mac du cac phuong phéap trén day déu co hidu
qua kiém soat & mirc d6 ndo do, song cac phuong phip nay van con kho khan nhit
dinh trong qua trinh thwc hién.

Pé giai quyét duge mit han ché cua phuong phéap kiém soat nong nghiép,
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phuong phap kiém so4t hoéa hoc va phuong phéap kiém soat vat Iy khi st dung trong
thuc té, trong qué trinh nghién ciu cic nha khoa hoc da phat hién ra rang néu cac
gen trir su m3 hoa cac protein trir sdu duge bién nap vao cay trong, thi mot vai cay
chuyén gen trir sau c6 thé duge tao ra dé kiém soat con trung gy hai & cdy trdng.
Protein trir sdu Vip3A 1a mot trong s6 nhiéu protein trir sdu. D4y 12 mot protein dic
hiéu dugc tao ra boi Bacillus cereus.

Protein Vip3A c6 tic dung lam doc va diét cic con trung gy hai nhay cam
bang cach kich hoat sy chét theo chuong trinh cta cac loai té bao. Protein Vip3A
dugc thiy phén thanh bbn san phdm protein chinh trong rudt cia con trung, trong
d6, chi mot protein hydrolysat (33KD) la cAu trac 131 thé hién tinh dc cla protein
Vip3A. Protein Vip3A gin két vai cac té bao biéu mod cua rudt gitta cia cac con
tring nhay cam, nho d6 gay chét theo chuong trinh, ma c6 thé dan dén phan hiy té
bao bidu md cua rudt gitta d& gay chét con tring. Protein Vip3A khong gdy bénh bét
ky & con trung khong nhay cam, vi thé khong gay chét t& bao biéu md & rudt giita
theo chuong trinh va khong gy phén huy té bao.

D3 duoc chiing minh rang ciy trbng duoc cai bién di truyén béi Vip3A c6
th& chéng lai sy lan tran cta Agrotis ypsilon Rottemberg, Spodoptera frugiperda,
sesamia inferens, heliothis zea va cac loai con trung khac thudc bo canh vay. Tuy
nhién, cho dén nay chua c6 mot bdo cédo nao vé viée kiém soat su gdy hai cua
Spodoptera litura dbi v6i cay trong bang cach tao ra cly chuyén gen biéu hién

protein Vip3A.

Ban chit ky thuit clia sang ché

Muc dich cta sang ché 13 dé xuét phuong phap kiém soat con trung gay hai,
cu thé 14 d& xuit phuong phép kiém soat su gy hai ctia Spodoptera litura ddi véi
cy trong bing cach diu tién tao ra cdy chuyén gen biéu hién protein Vip3A, diéu
nay da khac phuc duge cac nhuge didm v& mat k¥ thuat ctia phuong phép kiém soat
noéng nghi€p, phuong phéap kiém soat hoa hoc, phuong phap kiém soét vat Iy va
phuong phép kiém soat khac mot cach hiéu qua trong giai phap da biét.

Theo khia canh thtr nhét sang ché d& cap dén phuong phap kiém soat con
tring gy hai Spodoptera litura, trong d6 con trung gay hai Spodoptera litura tiép
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xuc véi protein Vip3A.

Theo mot vai phuong an, protein Vip3A 14 protein Vip3Aa.

Theo cac phuong an khac, protein Vip3Aa tdn tai trong té bao cay trdng tong
hop protein Vip3Aa, va con trung gdy hai Spodoptera litura tiép xtc véi protein
Vip3Aa nh¢ an té bao cay trong.

Theo c4c phwong an khac, protein Vip3Aa tdn tai trong cay chuyén gen tong
hop protein Vip3Aa, con trung giy hai Spodoptera litura tiép xtic véi protein
Vip3Aa nho dn cac mo cua cay chuyén gen, va sau khi tiép xuc, su phat trién ctia
con trung gay hai Spodoptera litura bi trc ché va/hoic con trung gy hai Spodoptera
litura chét, nhd d6 kidm soat duge su gdy hai cia con trung Spodoptera litura dbi
v6i cay trong.

Cay chuyén gen c6 thé & giai doan phat trién bat ky.

MO cua cay chuyén gen dugc chon tir 14, thén, co, cum hoa céi, bao phén, chi
nhi va qua.

Kiém soat su gy hai ctia Spodoptera litura dbi v6i cay trong khong thay ddi
khi thay dbi vi tri trdng va/hoic thoi diém trong.

Cay trong dugc chon tir cdy ngo, cdy dau tuong, cdy bong, ciy khoai lang,
cay khoai sg, cdy sen, cay dién thanh, ciy thubc 14, cdy cu cai dudng, cay cai bép va
cay ca tim. Tét hon 14, cdy tréng duge chon tir cdy ngd va cdy dau tuong.

Trude bude tiép xtic 1a bude trdng cdy chira polynucleotit ma hoa protein
Vip3Aa.

Theo mdt vai phuong 4n, trinh ty axit amin ciia protein Vip3Aa bao gbm: 1)
trinh tu axit amin nhu dugc thé hién béi SEQ ID NO: 1 hoac SEQ ID NO: 2, 2)
trinh tw axit amin 6 it nhit 70% tinh twong dong v6i SEQ ID NO: 1 hodc SEQ ID
NO: 2 va ¢6 hoat tinh trir siu chdng lai con trung gdy hai Spodoptera litura, vi du, it
nhét 13 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99% hodc cao hon, hodc 3) trinh tir axit amin thu duoc tir trinh ty axit amin dugc
thé hién boi SEQ ID NO: 1 hoge SEQ ID NO: 2 nho thay thé, mat va/hoge thém
mdt hodc nhidu gdc axit amin va c6 hoat tinh trlr sdu chbng lai con trung gdy hai
Spodoptera litura, vidu, 1,2, 3,4, 5, 6,7,8,9, 10, 15, 20, 30, 50 géc axit amin.

Theo mot vai phuong 4n, trinh ty nucleotit ma héa cla protein Vip3Aa bao
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gdm: 1) trinh ty nucleotit dugc thé hién béi SEQ ID NO: 3 hoac SEQ ID NO: 4, 2)
trinh tu nucleotit c6 it nhét 1 75% tinh twong dong véi SEQ ID NO: 3 hodc SEQ ID
NO: 4 va ma hoa trinh tu axit amin c¢6 hoat tinh trir sdu chéng lai ¢On trung gay hai
Spodoptera litura, vi du, it nhét 13 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% hodc cao hon, 3) trinh tu nucleotit lai véi SEQ ID NO:
3 hodc SEQ ID NO: 4 trong céc diéu kién nghiém ngit va mé hoa trinh tu axit amin
¢6 hoat tinh trlr sdu chdng lai con tring gy hai Spodoptera litura, 4) trinh tu
nucleotit khac biét véi SEQ ID NO: 3 hodc SEQ ID NO: 4 do thoai hoa codon va
mi hoéa trinh ty axit amin c6 hoat tinh trir slu chéng lai con tring gdy hai
Spodoptera litura.

Theo mdt vai phuong 4n, ciy trdng ciing chta it nhét 12 mét trinh tw nucleotit
thir hai khac so véi trinh tu nucleotit ma hoa protein Vip3Aa.

Theo cac phuong an khéc, trinh tu nucleotit thir hai ma héa protein trir sdu
loai Cry, protein trir sdu loai Vip, chét wc ché proteaza, lectin, a-amylaza hodc
peroxidaza.

Theo cac phuong 4n khéc, trinh tu nucleotit thir hai ma héa protein Cry 1Ab,
protein Cry1Fa hodc protein Cry 1Ba.

Ciing theo cac phwong an khéc, trinh tu nucleotit thir hai c6 trinh tu nucleotit
duoc thé hién boi SEQ ID NO: 5 hodc SEQ ID NO: 6.

Theo mdt vai phuong an khéc, trinh tu nucleotit thir hai 1a dsARN trc ché gen
quan trong & sdu bo va cdn trung gy hai dich.

Theo khia canh thir hai sang ché d& cap dén viéc str dung protein Vip3A dé
kiém soat con trung gy hai Spodoptera litura.

Theo mot vai phuong an, protein Vip3A 1a protein Vip3Aa.

Theo cac phuong 4n khéc, trinh ty axit amin ctia protein Vip3Aa bao gbm: 1)
trinh tu axit amin nhu dugc thé hién boi SEQ ID NO: 1 hodc SEQ ID NO: 2, 2)
trinh tu axit amin c6 it nhat 12 70% tinh twong dong véi SEQ ID NO: 1 hodc SEQ
ID NO: 2 va ¢6 hoat tinh trir sdu chdng lai con tring gay hai Spodoptera litura, vi
du, it nhat 1a 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% hodc cao hon, hodc 3) trinh ty axit amin thu dugc tir trinh ty axit amin

duoc thé hién béi SEQ ID NO: 1 hozc SEQ ID NO: 2 nhé thay thé, mat va/hodc
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thém mot hodc nhidu gbe axit amin va c6 hoat tinh trir sdu chéng lai con tring giy
hai Spodoptera litura, vidy, 1,2,3,4,5,6,7, 8,9, 10, 15, 20, 30, 50 géc axit amin.

Theo c4c phuong an khac, trinh ty nucleotit ma héa cua protein Vip3Aa bao
gdm: 1) trinh tw nucleotit dugc thé hién béi SEQ ID NO: 3 hozc SEQ ID NO: 4, 2)
trinh tu nucleotit c6 it nhét 1a 75% tinh twong déng véi SEQ ID NO: 3 hoic SEQ ID
NO: 4 va mi hoa trinh ty axit amin c6 hoat tinh trir sdu chéng lai con tring gay hai
Spodoptera litura, vi du, it nhét 13 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% hodc cao hon, 3) trinh tu nucleotit lai véi SEQ ID NO:
3 hodac SEQ ID NO: 4 trong cac didu kién nghiém ngit va mi hoéa trinh ty axit amin
c6 hoat tinh trir sdu chéng lai con trung gy hai Spodoptera litura, 4) trinh tu
nucleotit khac biét véi SEQ ID NO: 3 hoidc SEQ ID NO: 4 do thoai bién codon va
mi hoéa trinh ty axit amin cé hoat tinh trir sdu chéng lai con trung gy hai
Spodoptera litura.

Theo mot vai phuong an, protein Vip3A kiém soat con trung gdy hai
Spodoptera litura bang phuong phép sau: cho protein Vip3A bidu hién trong té bao
cdy trong va cho con trung gy hai Acronycta rumicis &n té bao cdy trong ndy, nhd
do tiép xuc véi protein Vip3A.

Theo mot vai phuong an, protein Vip3A kiém soat con trung gdy hai
Spodoptera litura bang phuong phap sau: cho protein Vip3A biéu hién trong cay
chuyén gen va cho con trung gy hai Spodoptera litura an cac md cua cdy chuyén
gen, nhd d6 tiép xtic vé6i protein Vip3A.

Cay chuyén gen c6 thé & giai doan phat trién bat ky.

Mo cua cay chuyén gen dugc chon tir 14, than, qua, co, cum hoa cai, bao
phén va chi nhi.

Viéc kiém soat ctia protein Vip3A dbi véi con trung gy hai Spodoptera
litura khong thay dbi theo sy thay dbi vi tri trong va/hodc thoi diém trong.

Cay tréng dugc chon tr cdy ngd, cly du tuong, cdy bong, cdy khoai lang,
cdy khoai so, cdy sen, ciy dién thanh, cdy thubc 14, cdy ct cai dudng, cdy cai bép va
cdy ca tim. Tét hon 13, cdy trong duge chon tir cdy ngd va cdy déu tuong.

Theo mot vai phuong an, cay trdng ciing chira it nhé4t mot trinh tr nucleotit

thir hai khac biét véi trinh tw nucleotit ma hoa protein Vip3Aa.
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Theo cac phuong 4n khéc, trinh tu nucleotit thir hai ma héa protein trir sdu
loai Cry, protein trir sau loai Vip, chét tc ché proteaza, lectin, a-amylaza hodc
peroxidaza.

Theo céc phuong 4n khéc, trinh tw nucleotit thir hai ma hoéa protein Cry 1Ab,
protein Cry1Fa hodc protein Cry 1Ba.

Ciing theo cac phuong 4n khéc, trinh tw nucleotit thi hai c6 trinh tu nucleotit
duoc thé hién boi SEQ ID NO: 5 hogc SEQ ID NO: 6.

Theo mdt vai phuong an, trinh tu nucleotit thir hai 1a dSARN tc ché cac gen
quan trong & sdu bo va con trung gy hai dich.

Theo khia canh thi ba, sang ché dé cap dén phuong phap tao ra té bao ciy
tréng, cy chuyén gen hodc bo phén cua céy chuyén gen kiém soét con tring gay
hai Spodoptera litura. Phuong phép nay bao gbm dua trinh ty nucleotit ma hoa
protein Vip3A vao trong té bao cdy trong, cay chuyén gen hodc bo phan cua cay
chuyén gen, t5t hon 13, dua trinh ty nucleotit ma hoa cta protein Vip3A vao b gen
cua té bao cdy trdng, cdy chuyén gen hodc bd phan cua ciy chuyén gen.

Theo mdt vai phuong an, by phén cua cay chuyén gen 14 c4c nguyén liéu
nhan giéng hodc nguyén liéu khong nhan gibng.

Nguyén liéu nhan gidng dugc dung dé chi qua, hat hodc mo seo.

Nguyén liéu khong nhan gidng dugc dung dé chi 14, than, cd, cum hoa céi,
bao phéan hodc chi nhi khong c6 kha nang sinh san.

Theo mdt vai phuong an, protein Vip3A 1a protein Vip3Aa.

Theo cac phuong 4n khac, trinh tu axit amin ctia protein Vip3Aa bao gbém: 1)
trinh tu axit amin dugc thé hién boi SEQ ID NO: 1 hodc SEQ ID NO: 2, 2) trinh tu
axit amin c6 it nhit 70% tinh twong déng véi SEQ ID NO: 1 hoac SEQ ID NO: 2 va
¢6 hoat tinh trir sdu chéng lai con trung gdy hai Spodoptera litura, vi du, it nhét 1a
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%
hodc cao hon, hodc 3) trinh ty axit amin thu dwgc tir trinh ty axit amin dugc thé hién
boi SEQ ID NO: 1 hodc SEQ ID NO: 2 nh¢ thay thé, mét va/hoic thém mot hodc
nhidu gdc axit amin va c6 hoat tinh trir siu chéng lai con trung gy hai Spodoptera
litura, vidu, 1,2,3,4,5,6,7,8,9, 10, 15, 20, 30, 50 gdc axit amin.

Theo cac phuong 4n khéc, trinh tr nucleotit ma héa cla protein Vip3Aa bao
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gdm: 1) trinh tw nucleotit dugc thé hién bsi SEQ ID NO: 3 hodc SEQ ID NO: 4, 2)
trinh tu nucleotit ¢6 it nhét 12 75% tinh twong ddng v6i SEQ ID NO: 3 hodc SEQ ID
NO: 4 va mi hoéa trinh tu axit amin c6 hoat tinh trir sdu chéng lai con trung gy hai
Spodoptera litura, vi du, it nhéat 13 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% hodc cao hon, 3) trinh tu nucleotit lai v4i SEQ ID NO:
3 hodc SEQ ID NO: 4 trong cac diéu kién nghiém ngat va ma hoa trinh ty axit amin
¢6 hoat tinh trir sdu chdng lai con trung gy hai Spodoptera litura, 4) trinh tu
nucleotit khac biét v6i SEQ ID NO: 3 hodc SEQ ID NO: 4 do thoai bién codon va
mi hoa trinh tu axit amin c6 hoat tinh trir séu chéng lai con trung gdy hai
Spodoptera litura.

Cay trong dugc chon tir cdy ngd, cdy dau twong, cdy bong, cay khoai lang,
cay khoai so, cdy sen, cay dién thanh, ciy thubc 14, cay ct cai duong, cdy cai bép va
cdy ca tim. Tét hon 13, cdy trong dugc chon tir cdy ngd va cdy dau tuong.

Theo mot vai phuong 4n, phuong phdp nay cling bao gbm dua it nhit 13 mot
trinh tu nucleotit thit hai khéac biét véi trinh ty nucleotit ma hoéa protein Vip3A vao
té bao cay trong, ciy chuyén gen hoic bd phén cua cay chuyén gen, t6t hon 13, dua
it nhAt mot trinh tu nucleotit thir hai khac biét vé6i trinh tur nucleotit ma hoa protein
Vip3A vao b gen cua té bao cay trdng, cay chuyén gen hodc bd phén ciia cdy
chuyén gen.

Theo mot vai phuong 4n, trinh tw nucleotit thir hai ma hoa protein trir sau
loai Cry, protein trir sdu loai Vip, chét trc ché proteaza, lectin, a-amylaza hodc
peroxidaza.

Theo cac phuong 4n khac, trinh tu nucleotit thr hai ma hoa protein Cry 1Ab,
protein Cry1Fa, hodc protein Cry 1Ba.

Ciing theo cac phuong an khéc, trinh ty nucleotit th hai ¢6 trinh tu nucleotit
duoc thé hién béi SEQ ID NO: 5 hodc SEQ ID NO: 6.

Theo mét vai phuong an khc, trinh tu nucleotit thr hai 1a dsARN tre ché cac
gen quan trong & sau bo va con trung gdy hai dich.

Theo mot vai phuong 4n, trinh ty nucleotit ma héa duge dua vao té bao cdy
trong, cay chuyén gen hodc bd phan cua céy chuyén gen thong qua phuong phap

bién nap qua trung gian agrobacterium tumefaciens, bén pha phat xa vét, phan giai
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truc tiép ADN trong té bao tran, xung dién hodc bién nap ADN qua trung gian soi
tinh thé silic oxit, tdt hon 13, bién nap qua trung gian agrobacterium tumefaciens.

Theo khia canh thir tu sang ché dé cap dén té bao cay trdng, ciy chuyén gen
hodc b0 phédn cua cay chuyén gen kiém soat con tring giy hai Spodoptera litura
duoc tao ra bang phuong phap néu trong khia canh thir ba trén day.

Theo khia canh thir nam sang ché dé cap dén viéc st dung protein Vip3A dé
tao ra té bao cy tréng, cay chuyén gen hodc bd phén cia ciy chuyén gen kiém soat
cOn trung giy hai Spodoptera litura. “Protein Vip3A”, “kidm soat/viéc kiém soat
con trung giy hai Spodoptera litura”, “céy trdng”, “t& bao cdy trong”, “ciy chuyén
gen” va “bd phan cua cay chuyén gen” c6 lién quan dén khia canh nay cling nhu 12
n6i dung mé rong ctia chung duge xac dinh nhu cac khia canh néu trén.

Theo khia canh thi siu sang ché d& cap dén phuong phap trdng ciy ma kiém
soat con trung gy hai Spodoptera litura, bao gbm:

gieo it nhét mot loai hat mang bd gen chita trinh tw polynucleotit ma
hoa protein Vip3A;

dé hat phat trién thanh cay;

dé cay phat trién trong didu kién ma cdn trung Spodoptera litura gy
hai nho 14y nhiém nhén tao va/hodc xuét hién tu nhién, va thu hoach céy c6 mirc do
phé hoai giam va/hodc co san lugng tang so voi cdy khiac khong mang trinh tu
polynucleotit ma hoa protein Vip3A.

“Protein Vip3A” va “cay trdng” ¢ lién quan dén khia canh ndy cling nhu 1a
nodi dung md rong cla chiing dugc xac dinh nhu cdc khia canh néu trén. Nghia cua
thuét ngit “kiém soat con trung gay hai Spodoptera litura” 1a twong ty véi nghia cua
thut ngit “chéng lai con trung gdy hai Spodoptera litura”. Cac dinh nghia cu thé
dugc mo ta trén day.

Theo sang ché, su biéu hién protein Vip3A trong mot cay chuyén gen cling
c6 thé dugc kém theo su biéu hién ctia mot hodc nhiéu protein tru sau loai Vip
va/hodc loai Cry. Viéc ddng biéu hién nhiéu hon mdt protein trlr su trong cling mot
cay chuyén gen nay c6 thé duoc thuc hién bang k§ thuat di truyén, dé tao ra cay
trdng chtra va bidu hién gen cin thiét. Ngoai ra, mot cay trong (cay b6 me thir nhét)

¢6 thé biéu hién protein Vip3A nhé ky thuat di truyén, va cdy trong thit hai (cay bo

-10-



37154

me thir hai) c6 thé biéu hién céc protein trlr su loai Vip va/hodc loai Cry nho k§
thuat di truyén. Cay con biéu hién tit ca cac gen cla cay b6 me thir nhit va cdy bd
me thir hai dugc dua vao dugce tao ra béng cach lai cay bd me thir nhit va cay bd me
thit hai.

Qua trinh can thiép ARN (ARNi) dugc ding dé chi hién twong thodi bién dic
hiéu va c¢6 hiéu qua cao cia mARN tuong dong dugc bao toan cao dugc giy ra bdi
ARN mach kép (dsARN) trong qué trinh tién hoa. Do dé, theo sang ché, cong nghé
ARNi ¢6 thé duoc st dung dé loai dic hiéu hoic két thic su biéu hién gen ddc hi€u
& cac con trung va sau bo dich.

Theo mot vai phuong 4n, sang ché ciing dé cap dén ndi dung sau:

Piém 1: Phuong phéap kiém soat con trung giy hai Spodoptera litura, khac
biét & chd phuong phép nay cho phép con trung gy hai Spodoptera litura tiép xuc
Vi protein Vip3A.

Piém 2: Phuong phap kiém soat con trung gy hai Spodoptera litura theo
didm 1, khéc biét & chd protein Vip3A la protein Vip3Aa.

Piém 3: Phuong phap kiém soat con trung giy hai Spodoptera litura theo
didm 2, khac biét & chd protein Vip3Aa tdn tai trong té bao ciy trdng tong hop
protein Vip3Aa va con trung gy hai Spodoptera litura tiép xtic v6i protein Vip3Aa
nho #n té bao cdy trong.

Piém 4: Phuong phap kiém soat con trung giy hai Spodoptera litura theo
didm 3, khac biét & chd protein Vip3Aa tdn tai trong cdy chuyén gen tbng hop
protein Vip3Aa, con tring gy hai Spodoptera litura tiép xtic v6i protein Vip3Aa
nhd 4n mo cua cay chuyén gen, sy phat trién cia con trung giy hai Spodoptera
litura dugce e ché sau khi tiép xtic, ma cubi cung din dén chét, nhor d6 kiém soat
duoc su gy hai ciia Spodoptera litura dbi v6i cy trong.

Pidm 5: Phuong phap kiém soat con trung gdy hai Spodoptera litura theo
diém 4, khac biét & chd cay chuyén gen c6 thé & giai doan phat trién bat ky.

Piém 6: Phwong phap kiém soat con trung gy hai Spodoptera litura theo
diém 4, khac biét & chd mo cua cy chuyén gen cO thé 14 14, than, cd, cum hoa cai,
bao phén, chi nhi hodc qua.

Piém 7: Phwong phap kiém soat con trung gdy hai Spodoptera litura theo
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diém 4, khac biét & chd viéc kiém soat sw gdy hai ctia Spodoptera litura dbi véi cly
trdng khong thay dbi theo sy thay dbi vi tri tréng.

Diém 8: Phwong phap kiém soéat con trung giy hai Spodoptera litura theo
diém 4, khac biét & chd viée kidm soat sy gy hai ctia Spodoptera litura d6i v6i cay
trdng khong thay dbi theo sy thay ddi thoi diém trong.

Piém 9: Phwong phap kiém soat con trung giy hai Spodoptera litura theo
diém bat ky trong sb céc diém tir 3 dén 8, khéc biét & chd cay trdng nay duge chon
tir cdy ngd, cay dau tuong, cdy bong, cdy khoai lang, cdy khoai so, cdy sen, ciy dién
thanh, cay thudc 14, cdy cu cai dudng, cdy cai bép va cdy ca tim.

Piém 10: Phuong phép kiém soat con tring gy hai Spodoptera litura theo
dﬁmb&kyﬁmgséwc&&nWSd&ﬂ%MmcM&édﬁbw%Umkbm%ﬁ&nmc
1a tréng cdy chira polynucleotit ma hoa protein Vip3Aa.

Piém 11: Phuong phap kiém soat con trung gy hai Spodoptera litura theo
diém bat ky trong s6 cac diém tir 2 dén 10, khac biét & chd trinh ty axit amin cla
protein Vip3Aa c6 trinh tu axit amin dugc thé hién boi SEQ ID NO: 1 hogc SEQ ID
NO: 2.

Piém 12: Phuong phéap kiém sodt con trung giy hai Spodoptera litura theo
diém 11, khéc biét & chd trinh ty nucleotit clia protein Vip3Aa c6 trinh tu nucleotit
duoc thé hién béi SEQ ID NO: 3 hoac SEQ ID NO: 4.

Diém 13: Phuong phép kiém soat con trung gay hai Spodoptera litura theo
diém bét ky trong sb cac didm tir 3 dén 12, khac biét & chd cay trdng ndy cling c6
thé tao ra it nhat 12 mot trinh tu nucleotit thi hai khac biét voi protein Vip3Aa.

Piém 14: Phuong phéap kiém soét con trung gy hai Spodoptera litura theo
didm 13, khéac biét & chd trinh tu nucleotit thir hai ¢6 thé ma hoa protein trir sdu loai
Cry, protein trr sdu loai Vip, chit wc ché proteaza, lectin, a-amylaza hodc
peroxidaza.

Piém 15: Phuong phép kiém soat con tring gy hai Spodoptera litura theo
diém 14, khac biét & chd trinh tu nucleotit thir hai c6 thé ma hoa protein Cry 1Ab,
protein CrylFa, hodc protein Cry 1Ba.

Piém 16: Phuong phép kiém soat con tring gy hai Spodoptera litura theo

didm 15, khac biét & chd trinh tu nucleotit thtr hai chira trinh ty nucleotit dugc thé

-12-



37154

hién béi hién boi SEQ ID NO: 5 hoac SEQ ID NO: 6.

DPiém 17: Phuong phap kiém soat con tring giy hai Spodoptera litura theo
diém 13, khac biét & chd trinh ty nucleotit thir hai la dSARN 1 ché cac gen quan
trong & coOn trung va sau bo dich.

Diém 18: St dung protein Vip3A dé kiém soat con trung gay hai Spodoptera

litura.

Mo ta vén tit hinh vé

FIG.1 13 so dd cAu trac cta vecto tach dong tai to hop DBNO1-T chira trinh
tu nucleotit Vip3Aa-01 theo phuong phap kiém soat con trung giy hai theo sing
ché;

FIG.2 12 so dd cAu tric clia vecto biéu hién téi t6 hop DBN100066 chira trinh
tu nucleotit Vip3Aa-01 theo phuong phap kiém soat con trung gy hai theo sang
ché;

FIG.3 so dd ciu trac cua vecto biéu hién tai tb hgp DBN100002 chtra trinh
tu nucleotit Vip3Aa-01 theo phuong phap kiém soat con trung giy hai theo sing
ché;

FIG.4 13 hinh anh thé hién tic dung trir sdu cla cdy ngd chuyén gen lay
nhiém Spodoptera litura theo phuong phap kiém soat con trung gdy hai theo sing
ché;

FIG.5 13 hinh 4nh thé hién tac dung trlr su cia cdy déu tuong chuyén gen lay
nhiém Spodoptera litura theo phuong phap kiém soat con trung gly hai theo sing

I'4
A

ché.

M6 t chi tiét sang ché

Spodoptera litura va Spodoptera frugiperda déu thudc ho budém dém, bo
canh vay. Ca hai loai con trung nay déu 12 con trung #n tap va gy hai v6i cay ngo,
cdy dau tuong, cdy bong va cdy khoai lang. Tuy nhién, Spodoptera litura va
Spodoptera frugiperda 12 cac loai khac nhau hoan toan vé mat sinh hoc va c6 cac
diém khéc biét chinh sau:

1. Céc tap tinh an khac nhau: Spodoptera litura la mot loai con trung dn
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tap va hau 4n va gdy hai ¢ tung giai doan va lan tran. Spodoptera litura gay hai vé1
nhiéu loai vét chi, an gf?m 300 loai cdy, nhu, cdy khoai lang, cdy bong, ciy khoai so,
cy sen, cdy dién thanh, cdy dau tuong, cdy thube 14, cdy cu cai duong cling nhu 1a
céc loai rau thudc ho cai va ho ca v.v.. Spodoptera frugiperda 1a mot loai cOn trung
an tap, nhung thich c4c cay ho lia hon, thuong giy hai voi co dai, cdy ngo, cay lua,
cay lua mién, cdy mia, ciing gay hai véi ca ciy bong, cdy ho cai, cdy ho béu bi, cay
dau phong, cdy c6 linh lang, cdy hanh, cdy thudc chi déu, cdy khoai lang, cdy ca
chua va ciy ho ca khac (cay ca tim, cay thudc 14, cay 6t), giéng cay canh (cay ho
cuc, hoa cAm chudng, cay thudc chi mo hac).

2. Vung phan bd khac nhau: Spodoptera litura dugc phéan b trén toan
thé gioi, va xuét hién & tit ca cac noi cua Trung Qubc, chu yéu & tinh Giang Tay,
Giang To, Ho Nan, Ho Bic, Chiét Giang va An Huy cua luu vuc song Duong Ta
ciing nhu 14 cac tinh nhu Ha Nam, Ha Béc va Son Dong cua luu vuc song Hoang
Ha. Spodoptera frugiperda chu yéu phan bb ngoai Trung Quéc, bao gbém Canada,
Mexico, M§, Ac-hen-tina, Bolivia, Brazil, Chile, Colombia, Ecuador, Guyan thudc
Phép, Guyan, Paraguay, Peru, Surinam, Uruguay va Venezuela cua luc dia My cling
nhu 13 toan bd vung trung My va vung bién Caribe. Trong khi d6 khong c6 bdo cdo
nao chi ra rang Spodoptera frugiperda xuét hién ¢ Trung Quéc.

3. Dic tinh ph4 hoai khac nhau: Cén tring Spodoptera lituras gdy hai
véi toan bd cdy & giai doan 4u tring, séng trén mat sau cua 14 thanh nhém va gém
bidu bi du6i va thit 14, chi d& lai bidu bi trén & dang ddm trong sudt khi ching & giai
doan tudi non. Sau tudi ba, ching s& phat tan va gdy hai v6i la va than non. Sau tudi
tw, chiing tré nén tham @n va giam l4, chi dé lai gan 14 chinh: 4u trung truéng thanh
c6 thé an vao qua; céc tap tinh an cia ching Ia an tap va gay hai v6i tit ca cic co
quan. Cé4c con trung nay héu an khi chung ¢ giai doan hoéa gia, vi thé ching 1a loai
con trung rat nguy hiém. Trong khi d6 Spodoptera frugiperda an la vi thé co thé
khién 14 rung, sau do6, ching s& chuyén sang gy hai. DPoi khi, mot luong l6n au
trung gy hai bing cach cin dirt ¢, cin dirt than cta ciy gidng con va ciy non. 0
mot vai cdy tréng 16n hon, nhu 16i ngd, Au tring c6 thé gy hai bang cach duc thiing
bén trong. Khi ching an 14 ngd, chung s€ dé lai mot lwong 16n cac 10. Sau khi duge

4n boi Au tring non, gan 14 s& c6 hinh gidng cira s0. Giong nhu séu an ré, du trung
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gia hon cé thé cin dit cay gidng con khéi 1& trong 30 ngay. Néu lugng quén thé con

tring 16n, thi 4u tring c6 thé tudn hanh, m& rong thanh nhom. Néu moi truong

thuén lgi, ching thuong cu trl trong co.

1y

2)

3)

4. Céc dic diém hinh thai khac nhau

Hinh thai tring khac nhau: trimg cua Spodoptera litura c6 hinh ban cau det.
Khi méi dé tring, tring c6 mau tring hoi vang va sau do6 chuyén sang mau
xam sam, dinh véi nhau thanh dang khéi, duoc pht 16ng to mau nadu. Trong
khi d6, trimg ctia Spodoptera frugiperda c6 hinh ban cAu, khdi tring duogc dé
trén bé mit cta 14, mdi khdi tring bao gdm 100-300 trimg, d6i khi khéi trimg
c6 dang 16p hinh chix Z, bé mit cta khéi tring c¢6 cac 16p bao vé dang dai
duoc tao thanh bdi 16ng mau xam & bung ctia con cai.

Hinh thai 4u tring khac nhau: 4u trung cua Spodoptera litura c6 chiéu dai nam
trong khoang tur 33 dén 50mm. DAu ctia chiing c6 mau niu den. Mau cla nguc
thi khac nhau, tr mau vang dat dén mau xanh hoi den. Cac chim tring nho
duge phan bd rai rac khép bé mit co thé. Co mot cip chdm den hinh ban
nguyét twong ty v6i hinh tam gidc vao ngdy dong chi. Au tring thudng c6 sau
tubi. Trong khi d6, toan bd co thé cua 4u trung Spodoptera frugiperda lai c6
mau xanh khi chung mdéi dugc sinh ra, va ¢6 cac chdm va dudng mau den. Khi
ting trudng, toan by co thé cua chung van gilt nguyén mau xanh va chuyén
sang mau vang nhat, va c6 cac duong mau den & lung va cac duong 16 thé.
Khi déng dac (mat do quéan thé 16n va lugng thirc an thiéu), 4u tring & giai
doan cudi hiu nhu c6 mau den khi ching ¢ giai doan di cu. Thén cla 4u tring
gia co chidu dai nim trong khoang tir 35 dén 40mm, dau cta ching c6 cac
chAm mau vang va c6 hinh chir "Y" ddo nguge. Cac 16ng cung dau tién duge
gin vao 1ong cung ¢ lung thanh nhém (ca hai bén suon ¢ mdi ddt co hai 1ong
cing). Dbt cubi cia bung c6 bbn chdm den dugc sdp xép thanh hinh vudng.
Au tring c6 su thoi ky, hogc hiém khi ¢6 5 thoi ky.

Hinh thai con nhong khac nhau: Nhong ciia Spodoptera litura thudng co chiéu
dai nam trong khoang tir 15 dén 20mm. Chung c6 hinh try va mau nau do.
Pudi cua ching c6 mot cdp gai ngin. Trong khi d6, nhong ciia Spodoptera

frugiperda c6 mau ndu va bong, va c6 chiéu dai nam trong khoang tir 18 dén
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20mm.

4) Hinh thai con trudng thanh khac nhau: Cac con trudéng thanh cta Spodoptera
Jitura c6 chiéu dai ndm trong khoang tir 14 dén 20mm, sai canh nim trong
khoang tir 35 dén 46mm, than c6 mau nau den, mit sau cla nguc c6 cum long
mau tring, canh trude c6 mau ndu hoi xam va c6 nhiéu kiéu, dudng ngang bén
trong va bén ngoai c6 mau tring va c6 hinh lugn song, va & gitra, c6 cac vach
rong va chéo mau tring 15. Vi Iy do ndy, cdn trung nay dugc goi la
Spodoptera litura. Trong khi d6, cac con trudng thanh cia Spodoptera
frugiperda c6 16ng & ngyc va c6 mau nau sim, sai canh cua chung nim trong
khoang tir 32 dén 38mm. Canh trudc clia con cai c6 mau tir xam dén nau dam,
trong khi d6 canh trudce ctia con duc lai den hon, va co cac chiAm den va céc
dudng mau sang ddm. Canh dudi c6 mau tring, va cac dudng gan cua canh
duéi c6 mau nau va ro nét. Co quan sinh duc ngoai cta con trung nhé ¢6 hinh
vudng, cac mAu bam cudi trong s6 cac miu bam bi khuyét; tai giao cAu cta
con cai khong ¢6 bd phan giao céu.

5. Céc tap tinh ting truéng va quy luat xuét hién khéac nhau: Spodoptera
litura ¢6 bdn thé hé (phia Béc Trung Qudc)-chin thé hé (tinh Quang Dong). Néi
chung, 4u tring trudng thanh hodc nhong qua dong trong co dai trén cac diy canh
ddng. O tinh Quang Chau, trong thuc té con trung khong qua dong. O ving phia bac
ctia ha luu song Duong Tir, con trung giy hai c6 thé dugc déng bang nhu chét vao
rﬂmd&gn&&émmd&gkmmgﬁﬁﬂégadwnaﬁLDﬁmmcmmﬁndmr%g
cac con trung giy hai dia phuong co thé duoc di tra tr phuong Nam cua Trung
Qudc; loai con trung nay bung phét chu yéu vao thang bay-thang tdm & Iuu vuc
song Duong Tt, va chu yéu vao thang tdm-thang chin ¢ luu vuc song Hoang Ha.
Céc con trudng thanh c6 tap tinh an dém, c6 kha néng bay khoe, co tinh huéng sang
va ¢o6 tinh hudéng hoa chét va dic biét nhay cam véi duong, dAm, ruou va cac san
phim 1én men khac. Moi buém dém céi ¢6 thé dé tir 3 dén 5 khoi trimg. Moi khdi
tring c6 tr 100 dén 200 trang. Trang chu yéu dugc @ & cac ngd ba ciia gan 14 &
mit sau cua 4. Trung duogc dé nhidu & cac cdy trong xanh va sum xué. Tring duoc
dé thanh khéi. Cac khéi trimg thudng duge phu 16ng c6 vay, vi thé c6 thé dé dang
fim thAy chiing. Nhiét do thich hop dé cho tring n& 1a 24°C. Giai doan 4u trung kéo
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dai tir 14 dén 20 ngay & nhiét do méi truong bing 25°C. Au tring méi n& ¢6 tap
tinh sinh séng va gy hai theo nhom. Sau tudi ba, ching bat dau phat tan. Au tring
truong thanh c6 tap tinh dn dém va doi khi mét y thirc. Vao ban ngay, chung chu
yéu trdn trong 16p dAt. Khi troi tdi, ching bo ra va tim kiém thirc dn. Khi ching so,
chung s& cudn lai va gid vo chét. Khi thirc an khong du hozc khong thich hop, 4u
tring c¢6 thé di trG thanh nhém dén céc canh ddng bén canh dé gay hai cho canh
ddng nay. Do d6, chung ching cling thuong dugce biét dén 1a “sau do”. D6 4m trong
dAt thich hop dé phat trién thanh nhong 1a 20% lugng nudc trong dat. Giai doan
nhéng kéo dai tir 11 dén 18 ngay. Spodoptera litura 1a loai con trung wa nhiét va
chiu dugc nhiét d6 cao va giy hai tran lan theo timg giai doan. Nhiét dd thich hop
d& phat trién & moi giai doan ctia con trung 1a tir 28 dén 30°C, tuy nhién con tring
gdy hai cling co thé sdng binh thuong trong diéu kién nhiét @6 cao (33-40°C).
Chiing c6 kha ning chiu dung kém v6i moi truong lanh. V& co ban ching khong thé
sdng sot trong mot thoi gian dai ¢ nhiét do thip khoang 0°C vao mua dong. No6i
chung, cac nim va mua néng la thich hop cho su phat trién va sinh san cta ching.
Nhiét do thip c6 thé khién cho nhong chét hang loat. Con tring nay 1a con trung &n
tap, nhung trong cc trudong hop thic dn phong phu, nhu cac vat chu khac nhau,
ngay ca khi cing mot vét chi & cic giai doan phat trién khac nhau hodc cc co quan
khac nhau, va su thiéu hut hodc du thitc n c6 anh hudng 10 rét dén su phat trién va
su sinh san cta nd. Cac canh ddng co trdng hoa mau xen vao, thi viéc trbng gan nhur
thira hodc nhiéu loai cay tréng s€ tao diéu kién cho con tring xuét hién. Cac ké thu
tu nhién cta codn trung bao gdm ong ky sinh va virut da dién ky sinh trén 4u tring.
Trong khi d6, Spodoptera frugiperda c6 kha nang bay di trd, va tu nd co thé phat
tan trong modt khoang cach nhét dinh. Rau hodc qua co6 4u trung 1a mot cach quan
trong dé truyén thong qubc té. Spodoptera frugiperda c6 mot thoi gian bay di tra o
M§ trong mOt ndm, sau d6 lan ra toan nugc My. O trude giai doan dé tring (su phat
trién trudng thanh v& mit giéi tinh), chiing s& lan ra rong. O M¥, con trudng thanh
¢6 thé 1oi dung ludng gié chdm dé phat tan tir Mississippi dén Canada trong khoang
thoi gian it hon 30 gio. Cubi mia hé hodc diu mua thu, au tring thuong di tri theo
nhom. Két qua 13, sy lan truyén cuc b thanh cong c6 thé gitp lam giam ty 1€ chét

clia au trung.
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Tém lai, Spodoptera litura va Spodoptera frugiperda 13 hai loai con tring
gy hai khac nhau, c6 quan hé huyét théng xa va khong thé giao phdi v6i nhau do
do6 khong tao ra cac thé hé tiép theo.

B gen cua cay trong, md cay trdng hodc té bao cy trong dugc md ta trong
sang ché dugc dung dé chi nguyén liéu di truyén & thuc vat, md céy trdng hodc té
bao cdy tréng va bao gbm nhan té bao, plasmit va bd gen cta ty thé.

Thuat ngl “tiép x0c” trong sang ché dugc dung dé chi con trung va/hodc sau
bo cham, & va/hodc an ciy trdng, cc co quan cua ciy trong, mo cay trdng hoic té
bao cdy trong. Cay trdng, co quan cay trdng, md cay trdng hoic té bao cdy trong
duoc hiéu 12 ching c6 thé biéu hién cac protein trlr sdu in vivo hodc bé mit ctia ciy
trdng, co quan cay trong, md cay trdng hodc té bao cdy trong c6 cac protein trir sdu
hoiic vi sinh vat tong hop protein trir sau.

Thuét ngit “kiém soat” va/hodc “phong ngira” dung trong sang ché c6 nghia
la con trung gy hai Spodoptera litura tiép xtic véi protein Vip3A, va sau khi tiép
xtic, sy phat trién cia con trung gy hai Spodoptera litura bi Grc ché va/hodc con
trung gy hai Spodoptera litura s& chét. Ngoai ra, con trang gy hai Spodoptera
litura tiép xic véi protein Vip3A nhé dn cac md cay trong. Sau khi tiép xuc, su phét
trién cla toan bd hodc modt vai con trung gy hai Spodoptera litura bi e ché
va/hoic toan bd hodc mot vai trong sb chung s& chét. Uc ché c6 nghia Ia gin chét,
tirc 1a khong c6 nghia la chét, nhung c6 thé tao ra cac tac dung nhét dinh 1én c4c mit
nhét dinh nhu sy ting trudng va su phat trién, tdp quan, chic nang sinh ly, chic
ning sinh hoéa va cac md, vi du: su ting truong va phat trién cham dan va/hoic
ngung. Trong khi do, cay trdng van c6 hinh thai binh thuong va c6 thé dugc trong
bang cac phuong phap thong thuong dung dé tiéu thu va/hodc tao ra cac san phim.
Ngoai ra, so v6i cac cdy trdng kiéu dai khong chuyén gen, cay trdng va/hoic hat cdy
trdng kiém soat con trung gy hai Spodoptera litura ma chtra trinh tu polynucleotit
mi hoéa protein Vip3A c6 mirc do thiét hai céy trdng giam trong diéu kién ma con
tring gay hai Spodoptera litura gay hai do lay nhidm nhan tao va/hodc xuét hién tu
nhién. Biéu hién cu thé 1a nhung khong chi gi6i han ¢: kha ning chéng chiu cua
than dugc cai thién, va/hodc san luong va/hodc khéi lugng hat ting. Chirc nang

“kidm soat” va/hodc “phong ngira” cla protein Vip3A doi vo6i con trung gdy hai
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Spodoptera litura c6 thé tdn tai mt cach doc 1ap va khong giam bét va/hode bién
mat do su tOn tai clia cic chét khac ma c6 thé “kiém soat” va/hodc “phong ngira”
con trung gy hai Spodoptera litura. Cu thé 13, néu cac mo cia cay chuyén gen
(chira trinh ty polynucleotit ma héa protein Vip3A) ddng thoi va/hodc khong dong
thoi chira va/hodc tao ra protein Vip3A va/hoac chit khac ma c6 kha nang kiém soét
cOn trung giy hai Spodoptera litura, thi sy tdn tai cua chit khic nay s& khong lam
anh hudng dén chirc nang “kidm soat” va/hoic “phong nglra” cla protein Vip3A d6i
v6i Spodoptera litura, cling nhu khong thé din dén viéc chuc ning “kiém soat”
va/hodc “ngin nglra” hoan toan la do chét khac, ma khong c6 lién quan dén protein
Vip3A. Trong cac diéu kién binh thuong, trén d4t canh tac, qua trinh tiéu hoa céac
md cdy trong béi con trung gy hai Spodoptera litura dién ra nhanh va khé c6 thé
quan sat dugc bing mét thuong, do do, trong diéu kién ma con tring Spodoptera
litura géy hai do 1dy nhiém nhan tao va/hoic xudt hién tu nhién, néu mo bét ky cua
cly chuyén gen (chta trinh tuw polynucleotit mé hoa protein Vip3A) lam chét con
tring gy hai Spodoptera litura, va/hodc trc ché su phat trién ctia con tring gay hai
Spodoptera litura, va/hodc sy pha hoai cdy trong duoc lam gidm so véi cay trong
kiéu dai khong chuyén gen, c6 nghia la phuong phép va cach st dung theo sang ché
duoc thue hién, tirc 1a: phuong phap va/hodc sir dung dé kiém soat con trung giy
hai Spodoptera litura dugc thyc hién bang cach cho con tring giy hai Spodoptera
litura tiép xtic v6i protein Vip3A.

Polynucleotit va/hodc nucleotit theo sang ché tao ra “gen” hoan chinh va ma
hoa protein hodc polypeptit trong té bao chii can thiét. Ngudi co hiéu biét trung binh
trong linh vyc k¥ thuat nay co thé d& dang hiéu rang polynucleotit va/hodc nucleotit
theo séng ché c6 thé duogc dua vao vat chu dich dudi su kiém soat clia trinh tu didu
hoa.

Nhu da biét 16 dbi véi ngudi co hiéu biét trung binh trong linh vyc k§ thudt
nay, ADN thuong tdn tai & dang mach kép. Theo cAu trac ndy, mot mach s& bd sung
v&i mach con lai, va ngugce lai. Khi ADN tai ban va tao ra mach bd sung con lai cia
ADN trong cy trong, sang ché dé& xuét viéc st dung polynucleotit dugc liét ké
trong danh muc trinh tu cling nhu 1a mach bd sung cta chung. Thuat ngit “mach mé

héa” thudng duoc st dung trong linh vie k¥ thuét ndy dugc dung dé chi mach lién
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két v&i mach dbi nghia. D& biéu hién cac protein in vivo, thong thuong mot mach
ctia ADN duoc phién ma thanh mach bd sung ctia ARN thong tin, ma c6 thé duoc
dung lam khuon mau d dich ma thanh protein. Thyuc ra, ARN thong tin dugc phién
m3 tir mach “d6i nghia” ctia ADN. Mach “c6 nghia” hodc “ma hoa” chira mot day
cac codon (codon bao g@)m ba nucleotit. Khi ba nucleotit dugc doc, ¢ thé tao ra
mot axit amin cy thé). Mach ¢6 nghia nay c6 thé duoc str dung lam khung doc mé
(open reading frame-ORT) dé tao thanh protein hodc peptit dich. Sang ché ciing @&
xuit ARN va PNA (axit nucleic peptit) c6 cac chirc ndng twong duong voi ADN
duoc ldy 1am vi du.

Phan tir axit nucleic hodc doan cua n6 theo sang ché duoc lai voi gen Vip3Aa
theo sang ché trong cac diéu kién nghiém ngat. Phuong phap thong thuong bét ky
d8 1ai hodc khuéch dai axit nucleic c6 thé duoc st dung dé x4c dinh su ton tai cua
gen Vip3Aa theo sang ché. Trong céc didu kién cu thé, phan tir axit nucleic hodc
doan cta no co thé dugc lai dac hidu véi cac phan tir axit nucleic khac. Theo sang
ché, néu hai phan tr axit nucleic c6 thé tao thanh cAu trac axit nucleic mach kép dbi
song song, thi ¢o thé no6i rang hai phéan tir axit nucleic nay c6 thé lai dic hiéu voi
nhau. Néu hai phan tir axit nucleic bd sung hoan toan, thi mot phéan i axit nucleic 1a
“mach bd sung” ctia phan ti axit nucleic con lai. Theo sang ché, néu moi nucleotit
cua phén tr axit nucleic bd sung v6i nucleotit twong Gmg cta phéan tir axit nucleic
khéc, thi ¢6 thé n6i rang hai phén tir axit nucleic nay “bd sung hoan toan véi nhau”.
Néu hai phan t& axit nucleic c6 thé dugc lai v6i nhau trong diéu kién du 6n dinh,
nho d6 cho phép ching bt cip va lién két voi nhau it nhét 1 trong didu kién
“nghiém ngat kém” thong thuong, thi co thé n6i rang hai phan tir axit nucleic nay
“pd sung voéi nhau & mitc tdi thiéu”. Tuong tu, néu hai phan tr axit nucleic co thé
lai v6i nhau trong diéu kién du dn dinh, nhd d6 cho phép ching bét cdp va lién két
v6i nhau it nhét 1a trong didu kién “nghiém ngat cao” thong thuong, thi c6 thé noi
rang hai phan tir axit nucleic nay c6 “kha ning bd sung”. Co thé chap nhan khong
dat dugc sy bd sung hoan toan mién 14 sy 1éch bd sung khong ngén can hoan toan
hai phén tu tao ra céu tric mach kép. Dé cho phép mot phén tir axit nucleic ¢6 thé
duoc sir dung lam doan mdi hodc mau do, thi chi can dam bao su bd sung du trén

trinh tu d& tao ra cu trac mach kép 4n dinh trong dung moi cu thé chp nhan dugc
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va o néng do mubi cu thé.

Theo sang ché, trinh tu gln twong ddng 14 mot doan ctia phén tir axit nucleic.
Trong diéu kién rit nghiém ngit, phan tir axit nucleic nay c6 thé lai dac hiéu véi
mach bd sung cuia doan phin tir axit nucleic bét cap khac. Céc diéu kién nghiém
ngat thich hop thuc ddy qué trinh lai ADN, nhu: ngdm v6i 6, 0 x NaCl/Natri xitrat
(SSC) & nhiét do 45°C, va sau do ria bang 2,0 x SSC & nhiét do 50°C, duoc biét
dén boi ngudi co hibu biét trung binh trong linh vuc k§ thuat nay. Vi dy, & budc ria,
néng do mudi ¢6 thé duoc chon tir 2,0xSSC & nhiét 46 50°C trong diéu kién nghiém
ngdt kém dén 0,2xSSC & nhiét dd 50°C trong diéu kién nghiém ngdt cao. Ngoai ra,
diéu kién nhiét 46 & bude rira co thé duogc ting tir nhiét d6 trong phong ~22°C trong
didu kién nghiém ngit kém dén ~65°C trong didu kién nghiém ngit cao. Ca diéu
kién nhiét 4 va ni")ng do mubi déu c6 thé duge thay d6i. Theo cach khéac, mot bién
¢6 thé khong thay dbi va bién con lai dwoc thay déi. T6t hon 13, cac diéu kién
nghiém ngdt duoc dé cap trong sang ché ¢ thé 1a: lai dic hiéu véi SEQ ID NO: 3
hodc SEQ ID NO: 4 & nhiét do 65°C trong 6xSSC 0,5% dung dich SDS va rta
mang mot 14n bang mdi dung dich 2xSSC 0,1%SDS va 1xSSC 0,1% SDS.

Do d6, cac trinh tu c6 hoat tinh trir sdu va dugc lai v6i SEQ ID NO: 3
va/hoic SEQ ID NO: 4 theo sang ché trong cac didu kién nghiém ngat dugc bao
gdm trong séng ché. Céc trinh tu nay c6 it nhét 13 40%-50% tinh tuwong dong, 60%,
65% hodic 70% tinh twong ddng, tham chi it nhat 1a 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%., 95%, 96%, 97%, 98%, 99% hodc tinh tuong dé)ng trinh tu cao hon
v6i trinh tu theo sang ché.

Céc gen va protein theo sang ché khéng chi bao gdm cac trinh tu dugc 14y
lam vi du cu thé ma con bao gdm céc phan vi/hodc cac doan (chung duge bao gdm
trong protein co chiéu dai dﬁy du va/hoidc doan cudi dugce loai bo), cac bién thé, cac
thé dot bién, cac doan thay thé (protein chtra axit amin dugc thay thé), cac thé kham
va céc protein dung hop, ma duy tri cac dic tinh c6 hoat tinh trir sau cla protein
trong cac vi du cu thé. Thuat ngit “bién thé” hodc “bién d6i” duge ding dé chi trinh
tu nucleotit ma hoa cling mdt protein hodc mi hoa protein tuong duong c6 hoat tinh
trir sdu. Thuat ngit “protein twong duong” dugc dung dé chi protein c6 hoat tinh

sinh hoc chéng lai con trung gdy hai Spodoptera litura 1a gidng hoic vé co ban
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gidng hoat tinh sinh hoc cta protein duge bao ho.

Thuét ngit “doan” hodc “phan doan” cua cac phan tr ADN hodc trinh tu
protein theo sang ché dugc dung dé chi mot phan hodc dang dugc cai bién nhan tao
(vi du, céc trinh tu nay thich hop dé biéu hién trong cdy trdng) ctia ADN gdc hoic
trinh tu protein (nucleotit hodc axit amin) co lién quan. Chiéu dai cua céc trinh tu
néu trén co thé thay ddi, nhung du dé dam bao cac protein (dugc ma hoa) la cac doc
t6 d6i v6i con trung.

Biang cach st dung cac cong nghé chuén, cac gen c6 thé duoc cai bién va cac
bién thé gen c6 thé d& dang dugc tao ra. Vi du, ngudi c6 hiéu biét trung binh trong
linh vue k§ thuét nay biét rat rd cong nghé gy dot bién diém. Theo mot vi du khac,
patent My sb 5605793 mé ta phuong phép ghép ADN @& thu duoc tinh da dang
phan tir khac sau khi dirt doan ngau nhién. Endonucleaza ban trén thi truong c6 thé
dugce st dung dé tao ra cac doan gen c6 chidu dai diy du, va exonucleaza co thé
duogc st dung theo quy trinh chudn. Vi dy, enzym, nhu: Ba/31 hodc dot bién truc
tiép vi tri c6 thé dwoc stt dung dé bt hoat hoan toan nucleotit tir dau cla cac gen
nay. Theo cach khac, nhiéu endonucleaza gigi han c6 thé duge st dung dé thu dugc
cac gen c6 cac doan c6 hoat tinh ma héa. Cac doan ¢o hoat tinh nay co thé dugc tao
ra truc tiép bang cach st dung proteaza.

Sang ché co thé thu dugc céac protein va/hodc cac gen tuong duong ma hoa
céc protein twong duong ndy tir cdc chung phan 1ap B.t. va/hodc thu vién ADN. Cac
protein trir sdu theo sang ché ¢6 thé thu dugc bing nhiéu phuong phap. Vi du, cac
khang thé chira cac protein trlr sdu duge mo ta va dugc bao h badi sang ché co thé
duoc st dung dé xac dinh va tach cac protein khdc tir hdn hop protein. Cu thé 1,
cac khang thé c6 thé dugc téng hop boi cac protein bAt bién nhét va khac biét nhét
tir cac protein B.¢. khac. Sau do6 béng cach két tia mién dich, thir nghiém hép thu
mién dich c¢6 gin enzym (enzym-linked immunosorbent assay-ELISA) hodc phuong
phap thAm tach Tay, cac khang thé nay dugc st dung dé chuyén xac dinh cac
protein twong dwong c6 hoat tinh déc trung. Céac quy trinh chuén trong linh vyc k§
thuat nay co thé duoc str dung dé co thé d& dang tao ra céc protein, hodc céc protein
twong duong, hodc khang thé chira cac doan clia cia cac protein nay dugc mo ta

trong sang ché. Sau d6 tir cc vi sinh vat c6 thé thu dugc cac gen mi hoa cac protein
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nay.

Do du thira cac codon di truyén, nén céc trinh tw ADN khéc nhau c6 thé ma
héa cing mot trinh ty axit amin. Viéc tao ra cac trinh tw ADN thay thé dugc ma hoa
cac protein gidng nhau hodc vé co ban giéng nhau 1a da biét dbi v6i nguoi c6 hiéu
biét trung binh trong linh vuc k§ thuat nay. Cac trinh ty ADN khac nhau nay dugc
bao gdm trong pham vi sang ché. Cac trinh tu “vé co ban gidng nhau” dugc ding dé
chi cac trinh tu duogc thay thé, mét, thém ho#ic cai axit amin, nhung v& ban chat
khong lam anh hudng dén hoat tinh trir siu, cling bao gbm cac doan van giit dugc
hoat tinh trir sau.

Thay thé, mit hodc thém axit amin theo sang ché 13 k¥ thuat phd bién trong
linh vuc k¥ thuét nay. Tét hon 13, thay thé axit amin nay 1a: sy thay d6i nho vé cac
dac tinh, thay thé axit amin bao toan khéng tic dong nhiéu dén kha nang gip
protein va/hodc hoat tinh; mét ft, thong thuong la mét khoéang 1-30 axit amin; kéo
dai thém it & diu amino hodc carboxyl, vi du: mot géc methionin duoc kéo dai tu
dAu amino; peptit lién két nho, vi du, c6 chiéu dai gom 20 dén 25 gbe.

Vi du v& thay thé bao toan la thay thé xay ra & cic nhom axit amin dudi day:
axit amin c6 tinh bazo (nhu: arginin, lysin va histidin), axit amin ¢6 tinh axit (nhu:
axit glutamic va axit aspartic), axit amin phan cuc (nhu: glutamin va asparaginat),
axit amin ky nuéc (nhu: leuxin, isoleuxin va valin), axit amin thom (nhu:
phenylalanin, tryptophan va tyrosin), va axit amin tiéu phan t (nhu: glyxin, alanin,
serin, threonin va methionin). Céc thay thé axit amin nay thuong khong lam thay
d6i hoat tinh dic hiéu 12 da biét trong linh vue k¥ thuat nay va da dugc mo ta trong
tai liéu ‘Protein” dugc cong b6 bdi N. Neurath va R. L. Hill, Academic Press, 1979.
Cac thay thé 14n nhau phé bién nhét 1a Ala/Ser, Val/lle, Asp/Glu, Thu/Ser, Ala/Thr,
Ser/Asn, Ala/Val, Ser/Gly, Tyr/Phe, Ala/Pro, Lys/Arg, Asp/Asn, Leu/Ile, Leu/Val,
Ala/Glu va Asp/Gly, cling nhu la céc thay thé 14n nhau ngugc lai.

Nguoi co hiéu biét trung binh trong linh vuc k¥ thuét nay hiéu rang thay thé
nay c6 thé xay ra bén ngoai cic ving ma c6 thé d6ng mot vai trd quan trong dbi voi
cac chirc nang phan tu, va van tao ra céac polypeptit c6 hoat tinh. DPbi véi cac
polypeptit theo sang ché, gdc axit amin cAn dé thu dugc hoat tinh nay va nho dé

khéng dugc chon dé thay thé c6 thé duoc xdc dinh bang cac phuong phap da biét
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trong linh vyc k¥ thudt nay, nhu: gdy dot bién truc tiép vi tri hodc gy dot bién sang
loc alanin (vi du, xem tai liéu Cunningham and Wells, 1989, Science 244: 1081-
1085). Coéng ngh¢ gay dot bién sang loc alanin dugc dung dé gay dot bién & moi
gbc c6 dién tich duong trong phan tir va phat hién hoat tinh trir sdu cda phan ti
duogc dot bién, nho d6 x4c dinh duoc géc axit amin quan trong ddi véi hoat tinh ca
phén t nay. Vi tri tuong tac co chét-enzym cling c6 thé dugc x4c dinh bang cach
phan tich cAu triic ba chidu. C4u tric ba chidu nay c6 thé dugc phan tich bang phan
tich NMR, tinh thé hoc, danh du 4i luc quang va cac k¥ thuat khac (vi dy, xem tai
liéu 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 Vip3A bao gbm nhung khong chi giéi han &: protein
Vip3Aal, Vip3Afl, Vip3Aall, Vip3Aal9, Vip3Ahl, Vip3Adl, Vip3Ael hodc
Vip3Aa20, hodc cac doan trlr sdu hodc cac vang chirc nang c6 it nhét 1a 70% tinh
trong dong voi trinh ty axit amin cla cac protein néu trén va ¢6 hoat tinh trr sdu
chéng lai Spodoptera litura.

Do d6, trinh tu axit amin c6 tinh tuong ddng nhat dinh véi céc trinh ty axit
amin dugc thé hién béi trinh ty 1 va/hodc 2 cling dugc bao gbm trong sang ché.
Thong thuong, tinh tuong ddng/tinh dong nhét cta cac trinh ty nay véi cac trinh tu
theo séang ché 1 16n hon 60%, tét hon 12 16n hon 75%, tot hon ni¥a 1 16n hon 80%,
cling tt hon nita 1a 16n hon 90%, va ¢ thé lén hon 95%. Theo cach khac,
polynucleotit va protein dugc wu tién theo sang ché c6 thé duoc xac dinh theo
khoang tinh dé)ng nhit va/hoic tinh twong déng cu thé hon. Vi du, c¢6 49%, 50%,
51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%,
65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, T3%, 14%, 5%, 76%, T1%, T8%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%. 94%, 95%, 96%, 97%, 98% hodc 99% tinh déng nhat va/hodc tinh tuong dong
v(i céc trinh tu dugce thé hién trong sang ché.

Céc trinh tu diéu hoa theo sang ché bao gdm nhung khong chi gioi han o:
trinh tu khéi dau, peptit chuyén tiép, trinh tu két thuc, trinh tu ting cudng, trinh tu
dan, intron va céc trinh ty didu hoa khac ma c6 thé duge lién két hoat dong voi

protein Vip3A va protein loai Cry.

-24-



37154

Trinh tu khéi dau 13 trinh tu khéi diu c6 thé dugc biéu hién trong ciy tréng.
Thuét ngit “trinh ty khéi d3u c6 thé biéu hién dugc trong cdy trdng” dugc dung dé
chi trinh tir khoi dAu ma dam bao trinh ty ma hoa lién két véi né duge bicu hién
trong céc té bao cay trong. Cac trinh tw khoi du biéu hién duoc trong cay trdng c6
thé 12 cdc trinh tw khoi ddu co ban. Cée vi du vé céc trinh ty khoi dau diéu khién su
biéu hién co ban & cdy trong bao gbm nhung khong chi gi6i han ¢: trinh tu khoi dau
35S thu dugc tir virut kham & cy suplo, trinh tu khai d4u ubi & cdy ngd, trinh tu
khéi dau cua gen GOS2 & cdy lia va v.v.. Theo cach khac, trinh tu khoi ddu 6 thé
biéu hién duoc trong ciy tré)ng c6 thé 12 trinh tu khéi dau c6 tinh dic hiéu mo. No6i
cach khac, khi didu khién trinh tw khéi ddu ndy, vi du trinh ty khoi dau PEP
carboxylaza, thi mirc biéu hién cta cac trinh ty ma héa & mot vai mo cua cay trE”)ng
nhu céc md xanh 13 cao hon mirc biéu hién & cac mo khac (diéu nay c6 thé duoc xac
dinh bing thir nghiém ARN thong thudng). Theo cach khdc, trinh tu khoi dau bidu
hién dugc trong cay trdng c6 thé 14 trinh tw khi diu duoc dua vao bang cach rach.
Trinh tu khéi dau dugc dua vao béng cach rach hodc trinh ty khoi dau didu khién
kidu biéu hién bang cich rach dugc dung d8 chi 1a khi cdy trong duge rach bing
may hodc bi thwong do con trung gam nham, thi sy biéu hién cta trinh tu mi héa
trong diéu kién didu hoa trinh ty khoi dau dugc ting lén déng ké so voi cac didu
kién phat trién binh thuong. Vi du vé cac trinh tu khéi dau duge dua vao bang cach
rach bao gdm nhung khong chi gi6i han ¢: cac trinh tu khoi dau ciia cac gen e ché
proteaza & cdy khoai tdy va cdy ca chua (pin I va pin II) va trinh ty kKhoi dau cta cac
gen uc ché proteaza & cay ngd (MPI).

Cac peptit chuyén tiép (cling dugc biét dén 1a trinh tu tin hiéu bi mat hodc
trinh tu dan) din cac san pham chuyén gen t6i cac co quan cu thé hodc cac khoang
té bao. So véi céc protein thu thé, cac peptit chuyén tiép c6 thé 1a khéc loai. Vi du,
gen luc lap ma hoéa trinh tu peptit chuyén tiép dugc ding dé nham vao luc lap, hodc
trinh tu duy tri ‘KDEL’ duoc st dung dé nham vao mang luédi ndi chét, hoic CTPP
ctia gen lectin cua lua mach duge st dung dé nham vao khong bao.

Céc trinh ty din bao gdm nhung khong chi giéi han &, trinh tu dan cta virut
ARN nhé, nhu: trinh tw ddn cia EMCV (ving khong ma héa 5° cla virut gdy viém
ndo co tim); trinh tw din cta nhom potyvirut, nhu: trinh tu din cia MDMV (virut
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kham & ciy ngo lun); protein gin két chudi ning cta globulin mién dich ctia nguoi
(BiP); trinh tu din cia mARN khong dugce dich ma cua protein vo cua alfamovirut
(AMV RNA4); trinh tu dan cta virut kham & cdy thudc 14 (TMV).

Céc gen tang cuong bao gbm nhung khong chi gidi han &: gen tang cuong
ctia virut kham & cay suplo (cauliflower mosaic virus-CaMV), gen tang cuong cua
virut kham & ciy huyén sdm (figwort mosaic virus-FMV), gen tang cuong cta virut
vong xam thuc cia cay cAm chuéng (carnation etched ring virus-CERV), gen ting
cudng cua virut kham & gan 14 cdy sin (cassava vein mosaic virus-CsVMV), gen
ting cuong cua virut kham & cdy hoa bbn gid (mirabilis mosaic virus-MMYV), gen
tang cuong cla virut cubn 14 vang & cdy hoa da huong (cestrum yellow leaf curl
virus-CmYLCV), gen ting cudng cua virut multan cudn 14 & cay bong Multan
(Multan cdy bong leaf curl multan virus-CLCuMV), gen tang cudng cua virut gay
chim 16m ddm vang 14 & cdy thai 1ai (commelina yellow mottle virus-CoYMV) va
gen ting cuong cua virut gy soc Ua vang 1a ¢ cay lac (peanut chlorotic streak virus-
PCLSV).

Dé 4p dung cho cdy mot 13 mam, c4c intron bao gdm nhung khong chi gidi
han &: intron hsp70 cdy ngd, intron ubiquitin cdy ngd, intron Adh 1, intron sucroza
syntaza hodc intron Actl cdy lua. Pé 4p dung cho céy hai 14 mam, cac intron bao
gdm nhung khong chi giéi han §: intron CAT-1, intron pPKANNIBAL, intron PIV2
va intron “si€u ubiquitin”.

Céc trinh tu két thac c6 thé 14 cac trinh tu tin hiéu polyadenyl hoa thich hop
dong mot vai tro quan trong dbi voi cay trdng va bao gdm nhung khong chi gi¢i han
&: trinh tu tin hiéu polyadenyl hoa thu dugc tir gen nopalin syntaza (NOS) cua
Agrobactedum tumefaciens, trinh ty tin hiéu polyadenyl hoa thu dugc tir gen trc ché
trypsin II (pin II), trinh tu tin hi¢u polyadenyl hoa thu dugc tir gen ssRUBISCO E9
clia cdy d4u va trinh ty tin hiéu polyadenyl hoa thu duoc tir gen a-tubulin.

Thuét ngir “lién két hiéu qua” theo sang ché c6 nghia 1a lién két cac trinh ty
axit nucleic. Viéc lién két cho phép trinh tu tao ra cac chirc ning can cho trinh tu
duoc lin két. “Lién két hiéu qua” trong sang ché ¢6 thé 1a lién két gitta trinh tu
khéi dAu va trinh tu quan tdm sao cho qué trinh phién ma trinh ty quan tam nay

dwoc kiém soat va dugc didu hoa boi trinh tu khéi ddu nay. Khi trinh tu quan tim
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mi hoa protein va su biéu hién protein can c6, thi “lién két hiéu qua” c6 nghia la
lién két gitta trinh tu khoi dAu va trinh tw nay. Kiéu lién két ndy gitp cho céc ban
sao thu duoc dwoc dich ma hidu qua. Néu lién két giira trinh ty khéi dau va trinh tu
ma hoéa 13 sy dung hgp cla cac ban sao va su biéu hién cua protein dugc mé hoa
mubn duoc nhin biét, thi tién hanh loai lién két nay, ma lam cho codon khéi dau
dich ma tha nhét trong cic ban sao thu dugc 1a condon khoi ddu coa trinh ty ma
héa. Theo cach khéc, néu lién két gifra trinh tu khéi déu va trinh tu ma héa 1a sy
dung hop dich ma va su biéu hién cta protein dugc ma héa mudn duoc nhan biét,
thi tién hanh kiéu lién két nay, ma 1am cho codon khéi du dich ma tht nhat trong
rinh tu khong dich ma 5 lign két v6i trinh tw khoi dau, va kiu lién két nay lam cho
mdi quan hé gitra san phdm dich mi thu dugc va ORF dich md ma héa protein
mong mudn thich tng v6i khung doc. Cac trinh tu axit nucleic ma c6 thé “dugc lién
két hiéu qua” bao gdm nhung khong chi gidi han ¢: trinh ty ¢6 chirc ning biéu hién
gen (tc la: cac yéu t6 biéu hién gen, nhu: trinh tu khoi d4u, ving khdng dugc dich
ma 5°, intron, ving ma hoa protein, ving khong dugc dich ma 3°, vi tri polyadenyl
hoa va/hodc trinh tir két thiic phién ma), trinh tur c6 chic nang chuyén va/hoic két
hop ADN (ttrc 1a: trinh ty ranh gioi T-ADN, vi tri nhan biét recombinaza dic hiéu vi
tri va vi tri nhan biét integraza), trinh tu c6 chirc nang chon loc (tirc 1a: chi thi khang
khang sinh va gen tdng hop sinh hoc), trinh ty ¢6 chirc nang cia chi thi danh gia,
trinh tu hd tro hoat dong cia trinh tu in vivo hodc in vitro (ttc 1a: trinh ty nhiéu ndi,
trinh tu tai tb hop dic hiéu vi trf) va trinh tw c6 chtrc ning tai ban (tuc la: trinh tu
Kkhéi diu tai ban & vi khudn, trinh tu sao chép tu tri va trinh tu trung tdm).

Thuét ngit “diét con trung” hodc “chdng con tring” theo sang ché c6 nghia 1a
gy doc v6i cac con tring cla cdy trong, nho d6 “kiém soat duoc” va/hodc “ngin
nglra dwgc” cac cbn trung gy hai trén cay trdng. Tot hon 13, thuat nglr “diét con
trung” hodc “chdng con trung” dugc dung dé chi viéc diét cc con trung gay hai trén
cy trong. Cu thé 1 hon 13, con trung dich 1a con trung gy hai Spodoptera litura.

Protein Vip3A theo sang ché 1a doc voi con trung gdy hai Spodoptera litura.
B6 gen cta cay trong theo sang ché, cu thé 1 cay du twong va cay ngd, chira ADN
ngoai sinh, ma chira trinh tw nucleotit mé hoa protein Vip3A. Con trung gy hai

Spodoptera litura tiép xuc vé6i protein ndy nhd dn cdc md cay trong. Sau khi tiép
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xuc, sy phat trién coa con trung gy hai Spodoptera litura bi Gc ché va cudi ciing
dAn dén chét. Uc ché duoc ding dé chi kha ning gay chét hodc kha nang gdy gin
chét. Trong khi do, cay trong van c6 hinh théi binh thudng va c6 thé duogc trong
bing cac phuong phap thong thuong d& duoc dung dé tiéu thu va/hodc tao ra cac
san pham. Hon thé nita, v& co ban cay trbng c6 thé khong can sir dung cac thudce trir
sau héa hoc hodc sinh hoc (thuéc trir sAu hoa hoc hodc sinh hoc 1a cac thubc trir sdu
chéng lai con trang gdy hai Spodoptera litura duge nham t6i béi protein Vip3A).

0 nguyén liéu thuc vat, mic biéu hién cua protein trir sdu c6 thé duogc phat
hién bing nhiéu phuong phap khac nhau dugc md ta trong linh vuc k¥ thuat nay, vi
du, dinh luong mARN cia protein trir sdu duoc méa hoa duge tao ra trong cac mo
bang cach st dung cac doan mdi dic hiéu, hodc phat hién riéng va truc tiép luong
protein trir sdu dugc tao ra.

T4c dung trir siu cua protein trlr sdu trong cay trng c6 thé dugc xac dinh
bing cach ap dung céc thir nghiém khac nhau. Cac con trung dich trong sang ché
chu yéu 1a Spodoptera litura.

Theo sang ché, protein Vip3A co thé ¢6 trinh ty axit amin dugc thé hién béi
SEQ ID NO: 1 va/hodc SEQ ID NO: 2 trong danh muc trinh ty. Ngoai viéc bao gdm
vung ma hoa cua protein Vip3A, cac yéu t6 khac cling ¢6 thé duoc bao gdbm, nhu:
cac yéu td mé hoa protein dugc danh du chon loc.

Ngoai ra, catxet bidu hién chura trinh tu nucleotit ma hoa protein Vip3A theo
sang ché cling c6 thé duoc biéu hién cung voi it nhét 12 mot gen ma hoa protein
khang thude diét co. Gen khang thubc diét c6 bao gdbm nhung khong chi gi6i han 6:
gen khang phosphinothrixin (nhu: gen bar va gen pat), gen khang phenmedipham
(nhu: gen pmph), gen khang glyphosat (nhu: gen EPSPS), gen khang bromoxynil,
gen khang sulfonylure, gen khang thube diét co dalapon, gen khang xyanamit hoac
gen khang chét e ché glutamin synthetaza (nhu: PPT), nho do tao ra cay chuyén
gen c6 ca hoat tinh trir sdu va kha nang khang thude diét co cao.

Theo sang ché, ADN ngoai sinh dugc dua vao ciy tréng. Vi du, gen hodc
catxet biéu hién hodc vecto tai tb hop ma hoa protein Vip3A dugc dua vao té bao
cay trong. Phuong phap bién nap thong thudong bao gbdm nhung khong chi giéi han

&: bién nap qua trung gian agrobacterium tumefaciens, phuong phap ban pha phét
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xa vét, phan hity truc tiép ADN trong té bao tran, phwong phap xung dién hodc bién

nap ADN qua trung gian soi tinh thé silic oxit.

Sang ché dé xuét phuong phap kiém so4t con tring, ma c6 cic uu diém sau:

1. Kim soét thong qua nguyén nhén bén trong: Giai phap k¥ thuat da biét kiém
soat su gy hai cla con trung Spodoptera litura chi yéu thong qua tic dong
bén ngoai, tirc 1: nguyén nhan bén ngoai, vi du, kiém soat ndng nghiép, kiém
soat hoa hoc va kiém soat vat ly. Trong khi d6 sang ché kiém soat con trung
gy hai Spodoptera litura bang céach tao ra protein Vip3A trong cay trbng ma
c6 thé diét Spodoptera litura, tic 1a: kiém soat con trung gy hai Spodoptera
litura thong qua nguyén nhan bén trong.

2. Khong gy 6 nhiém khong dé lai du lwong thubc: phuong phap kiém soat hoa
hoc st dung trong giai phap da biét dong mot vai trd nhét dinh trong viéc
kiém sodt su gdy hai cla con trang Spodoptera litura, nhung dong thoi
phuong phap nay cling gdy 0 nhiém moi truong, pha hoai va dé lai du luong
thudc giy hai di v6i con ngudi, vat nudi va hé sinh thai canh tac. Stir dung
phuong phap kiém soat con trung gay hai Spodoptera litura dugc dé xuét boi
sang ché co thé loai trir dugce cac hiu qua x4u néu trén.

3. Kiém so4t toan bd giai doan phat trién: tt ca cac phuong phap kiém soat con
tring gay hai Spodoptera litura dugc st dung trong giai phap da biét duoc ap
dung ting giai doan, trong khi d6 sang ché bao vé cay trong qua tht ca giai
doan phat trién dé cho cay chuyén gen (protein Vip3A) c6 thé khong cho
Spodoptera litura Xam 14n vao giai doan nay chdi, phat trién va kho dén khi
né hoa va ra qua.

4. Kiém soat toan bd cdy trong: Phuong phap kiém soat con trung gy hai
Spodoptera litura dugc st dung trong giai phap da biét chu yéu dugc ap dung
cuc bd, vi du phun Ién tan 14, trong khi d6 sang ché bao vé dugc toan bd ciy,
vi du, 14, than, cd, cum hoa cdi, bao phén, chi nhi, qua va cic bd phan khac
cla cay chuyén gen (protein Vip3A) déu chdng lai su gy hai ctia Spodoptera
litura.

5. DO 6n dinh cta tdc dung: Ca phuong phap kiém soat nong nghiép va phuong

phap kiém soat vat Iy dugc st dung trong giai phap da biét déu can sir dung
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cac didu kién moi trudng dé kiém soat con trung gly hai va co6 nhiéu yéu t6
bién ddi. Sang ché tao ra protein Vip3A dugc bidu hién trong cdy trong va nho
vay tranh duoc nhugc diém didu kién méi truong khong 6n dinh mot cach
hiéu qua. Hon thé nita, tic dung kiém sodt cla cdy chuyén gen (Protein
Vip3A) dugc dé& xudt boi sang ché 1a 6n dinh va phit hop véi nhidu noi khéc
nhau, thoi diém khac nhau, va tinh trang di truyén khac nhau.

6. Tinh don gian, thudn tién va kinh té: Phuong phéap kiém soat vat ly trong giai
phap da biét gip cac kho khan nhit dinh doi voi hoat dong sin xuét noéng
nghiép, trong khi d6 sang ché chi can trong cay chuyén gen biéu hién protein
Vip3A va khong cén tién hanh thém céc bién phép nao khac, nho vay tiét
kiém dugc mot lugng 16n nhan cdng, nguyén liéu va chi phi.

7. Téc dung triét dé: Phuong phép kiém soat con trung giy hai Spodoptera litura
duogc st dung trong giai phap da biét khong c6 tac dung triét dé va chi déng
vai trd lam giam b6t mic dO gy hai, trong khi do cay chuyén gen (protein
Vip3A) dugce dé xuét boi sang ché c6 thé gay chét hang loat 4u tring méi n&
cua Spodoptera litura va Gc ché dang ké su phat trién cia 4u tring con sdng
v6i ty 16 nho. 3 ngay sau do, 4u tring vé co ban & giai doan méi n& hodc giai
doan nam gitta giai doan méi nd va kiém soét bi dong, tAt ca déu bi phat trién
di dang va da ngimg phat trién. Cay chuyén gen phén 16n chi bi thiét hai nhe.

Giai phép k§ thuét cia phuong phap kiém soat con trung gy hai dugc dé
xuét béi sang ché con dugc mo ta dudi day béng cach dé xuét cac vi du cu thé.

Vi du thye hién sang ché

Vi du 1: Thu nhén va tdng hop gen Vip3A

1.  Thu nhén trinh ty nucleotit Vip3
Trinh tu axit amin cta protein trir sdu Vip3Aa-01 (789 axit amin), duoc thé

hién boi SEQ ID NO: 1 trong danh muc trinh tu; trinh tu nucleotit Vip3Aa-01 méa

hoa trinh tu axit amin tuong Gng (789 axit amin) cta protein trir sau Vip3Aa-01

(2370 nucleotit), dugc thé hién béi SEQ ID NO: 3 trong danh muc trinh ty. Trinh tu

axit amin cua protein trir sdu Vip3Aa-02 (789 axit amin), dugc thé hién béi SEQ ID

NO: 2 trong danh muc trinh tu; trinh ty nucleotit Vip3Aa-02 ma hoa trinh tu axit

amin tuong tng (789 axit amin) cia protein trir sdu Vip3Aa-02 (2370 nucleotit),
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dugc thé hién bai SEQ ID NO: 4 trong danh muc trinh tu.
2. Thu nhén céc trinh tu nucleotit Cry 1A va CrylF

Trinh ty nucleotit Cry 1Ab ma hoéa trinh ty axit amin (818 axit amin) cua
protein trir sdu Cry 1Ab (2457 nucleotit), dugc thé hién béi SEQ ID NO: 5 trong
danh muc trinh tu; trinh ty nucleotit CrylFa ma héa trinh ty axit amin (605 axit
amin) cta protein trir sdu Cry1Fa (1818 nucleotit), dugc thé hién béi SEQ ID NO: 6
trong danh muc trinh tu.
3. Tbng hop céc trinh tu nucleotit néu trén

Trinh tu nucleotit Vip3Aa-01 (nhu dugc thé hién boi SEQ ID NO: 3 trong
danh muc trinh tw), trinh ty nucleotit Vip3Aa-02 (nhu dugc thé hién boi SEQ ID
NO: 4 trong danh muc trinh tw), trinh tu nucleotit Cry 1Ab (nhu dugc thé hién béi
SEQ ID NO: 5 trong danh muc trinh ty) va trinh tu nucleotit CrylFa (nhu dugc thé
hién bdi SEQ ID NO: 6 trong danh muc trinh tu) duoc tbng hop bdi GenScript
(Nanjing) Co., Ltd.; dAu 5’ cha trinh tu nucleotit Vip3Aa-01 dugc tbng hop (SEQ ID
NO: 3) ciing dugc lién két vé6i vi tri gioi han Scal, va dau 3’ cta trinh tu nucleotit
Vip3Aa-01 (SEQ ID NO: 3) cling duoc lién két voi vi tri gi6i han Spel; ddu 5’ clia
trinh tu nucleotit dugc tbng hop Vip3Aa-02 (SEQ ID NO: 4) ciing duoc lién két véi
vi tri gidi han Scal, va ddu 3’ cha trinh tu nucleotit Vip3Aa-02 (SEQ ID NO: 4)
ciling dugc lién két vé6i vi tri gioi han Spel; dau 5’ cta trinh tu nucleotit dugc tong
hop Cry 1Ab (SEQ ID NO: 5) ciing dugc lién kbt voi vi tri giéi han Neol, va dau
3°cia trinh tu nucleotit Cry 1Ab (SEQ ID NO: 5) cling dugc lién két v6i vi tri gi6i
han Spel; dau 5’ cua trinh tu nucleoti duoc tbng hop Cry1Fa (SEQ ID NO: 6) ciing
duoc lién két voi vi tri giéi han Ascl, va dau 3’ cua trinh tu nucleoti CrylFa (SEQ
ID NO: 6) ciing dugc lién két v6i vi tri giéi han BamHI.
Vi du 2: Tao vecto biéu hién tai t6 hop va bién nap vecto biéu hién tai t6 hop vao
agrobacteria
1. Tao vecto tach dong tai t6 hop chira gen Vip3A

Trinh tu nucleotit téng hop Vip3Aa-01 duogc gdn vao vecto tach dong

pGEM-T (Promega, Madison, USA, CAT: A3600). Cac bude thuc hién duoc tién
hanh theo cidm nang vecto pGEM-T dugc cung cap boi Promega, dé thu dugc vecto

thch dong tai td hop DBNO1-T. Cau triic clia vecto nay duge thé hién trong FIG.1
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(trong d6, Amp viét tat cho gen khang ampixilin; f1 viét tht cho diém khoi dau tai
ban cta thé thuc khuén f1; LacZ viét tit cho codon kh&i dau cta LacZ; SP6 viét tit
cho trinh tu khoi dau ARN polymeraza SP6; T7 viét tat cho trinh tu khéi dau ARN
polymeraza T7; Vip3Aa-01 viét tat cho trinh tu nucleotit Vip3Aa-01 (SEQ ID NO:
3); MCS viét tit cho vi tr{ da tach dong).

Sau d6 vecto tach dong tai t6 hop DBNO1-T dugc st dung dé bién nap vao céac
t& bao kha bién Escherichia coli T1 (Transgen, Beijing, China, CAT: CD501) bang
phuong phép séc nhigt. Cac diéu kién soc nhiét la: gitt 50pl té bao kha bién
Escherichia coli T1 va 10pl ADN plasmit (vecto tach dong tai t6 hop DBNO1-T)
trong bé nudc 42°C trong 30 gidy; lic va nudi cdy & nhiét do 37°C trong mot gio
(lic trén ban lic & tbe @6 100 vong/phit), va dé phat trién qua dém trén dia LB chwa
ampixilin (100mg/L) (trypton 10g/L, dich chiét ndm men Sg/L, NaCl 10g/L va
thach 15¢/L; didu chinh pH dén 7,5 bing NaOH) phu IPTG (isopropyl-B-D-
thiogalactozit) va X-gal (5-bromin-4-clo-3-indol-B-D-galactozit) trén b& mat. Lay
céc khuan lac mau tring ra, va nudi cdy chiing qua dém trong modi truong nudi cy
léng LB (trypton 10g/L, dich chiét nAm men 5g/L, NaCl 10g/L va ampixilin
100mg/L; diéu chinh pH dén 7,5 bang NaOH) ¢ nhiét 46 37°C. Chiét plasmit ctia n6
bang phwong phap kiém: ly tAm dung dich vi khuén & tbc d6 12000 vong/phut trong
I phat, loai b6 dich ndi, tao huyén phit phén ling bang 100pl dung dich I da lam
lanh so bd bang da (Tris-HCI 25mM, EDTA 10mM (Axit Etylen Diamin
Tetraaxetic), glucoza 50mM, pH 8,0); bd sung 150pl dung dich II méi didu ché
(NaOH 0,2M, SDS 1% (lauryl natri sulfat)), lic 6ng nay 1én xubng 4 14n, tron ching
va dat hdn hop nay trén da trong 3-5 phut: bd sung 150pl dung dich III da l1am lanh
trén da (kali axetat 4M, axit axetic 2M), trn chung k¥ ngay, dat dung dich thu dugc
trén da trong 5-10 phut; ly tdm & nhiét o 4°C va tdc @6 12000 vong/phut trong 5
phit, bd sung ruou etylic tuyét dbi voi thé tich glp hai lan vao dich nbi, tron k¥
ching, va sau d6 gitt dung dich thu dugc ¢ nhiét do trong phong trong 5 phut; ly
t4m & nhiét d 4°C va tde do 12000 vong/phut trong 5 phut, loai dich ndi, rira phan
ling bang etanol 70% (thé tich/thé tich) va sau d6 lam kho trong khong khi; bd sung
30pl TE (Tris-HCI1 10mM, EDTA ImM, pH 8,0) chira RNaza (20ug/ml) dé hoa tan
phén lang; gift trong bé nude 37°C trong 30 phit, va phan cit ARN; giit & nhiét do -
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20°C dé sir dung sau.

Sau d6 plasmit da chiét dugc phan cét va dugc xac dinh bang EcoRV va Sphl,
dong duong tinh dugc danh gia bang cach giai trinh ty. Két qua giai trinh ty chi ra
rang trinh ty nucleotit Vip3Aa-01 dugc cai trong vecto tich dong tai t6 hop
DBNO1-T 1a trinh tu nucleotit duoc thé hién boi SEQ ID NO: 3 trong danh muc
trinh tu, tic 1a: trinh tw nucleotit Vip3Aa-01 dugc cai chinh xac.

Theo phuong phép tao vecto tach dong tai t6 hop DBNO1-T néu trén, trinh tu
nucleotit tdng hop Vip3Aa-02 dugc gin vao vecto tach dong pGEM-T dé thu duoc
vecto tach dong tai t& hop DBNO2-T, trong d6 Vip3Aa-02 la trinh tu nucleotit
Vip3Aa-02 (SEQ ID NO: 4). Phan cét bing enzym va giai trinh tu chi ra ring trinh
tu nucleotit Vip3Aa-02 trong vecto tich dong tai t6 hop DBNO2-T dugc cai chinh
X4c.

Theo phuong phép tao vecto tach dong tai t6 hop DBNO1-T néu trén, trinh tu
nucleotit Cry 1Ab tong hop duge gin vao vecto tach dong pGEM-T dé thu duoc
vecto tich dong tai tb hop DBNO3-T, trong d6 Cry 1Ab la trinh ty nucleotit Cry
1Ab (SEQ ID NO: 5). Phén c4t bang enzym va gidi trinh tu chi ra rang trinh tu
nucleotit Cry 1Ab trong vecto tach dong tai t6 hop DBNO03-T duogc cai chinh x4c.

Theo phuong phép tao vecto tach dong tai td hop DBNO1-T néu trén, trinh tu
nucleotit duoc téng hop Vip3A duge gin vao vecto tach dong pGEM-T dé thu duoc
vecto tach dong tai td hop DBNO4-T, trong d6 CrylFa la trinh ty nucleotit CrylFa
(SEQ ID NO: 6). Phin cit bang enzym va giai trinh ty chi ra rang trinh tu nucleotit
CrylFa trong vecto tdch dong tai t6 hop DBN04-T dugc cai chinh xac.

2. Tao vecto biéu hién tai t6 hop chita gen Vip3A

Enzym giéi han endonucleaza Scal va Spel dugc st dung dé phén cat vecto
tach dong tai to hop DBNO1-T va vecto biéu hién DBNBC-01 (khung vecto:
pCAMBIA2301 (co thé duoc cung cap bdi td chitc CAMBIA)) tuong ung. Céc
doan cdt cua trinh tu nucleotit Vip3Aa-01 dugc cai vao céc tri tri gitta Scal va Spel
ctia vecto biéu hién DBNBC-01. Viéc 4p dung phuong phap phan cit thong thuong
d8 tao ra vecto 1a da biét rd dbi voi ngudi c6 hiéu biét trung binh trong linh vuc ky
thuat nay. Tao vecto bidu hién tai tb hgp DBN100066. Cau triic cua vecto nay duge
thé hién trong FIG.2 (Kan: gen kanamyxin; RB: ranh gi6i phdi; Ubi: trinh tu khoi
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diu cua gen ubiquitin & cdy ngd (SEQ ID NO: 7); Vip3Aa-01; trinh tu nucleotit
Vip3Aa-01 (SEQ ID NO: 3); Nos: trinh tu két thic cta gen nopalin synthaza (SEQ
ID NO: 8); PMI: gen phosphomanoza isomeraza (SEQ ID NO: 9); LB: ranh gigi
trai).

Vecto biéu hién tai t6 hop DBN100066 duoc sir dung dé bién nap vao t€ bao
kha bién Escherichia coli T1 bing phuong phép sbc nhiét. Cac didu kién soc nhiét
la: gitt 50ul t& bao kha bién Escherichia coli T1 va 10ul ADN plasmit (vecto biéu
hién t&i t& hop DBN100066) trong bé nude 42°C trong 30 gidy; lic va nudi cdy o
nhiét d6 37°C trong 1 gio (lic trén ban lic & tbe d6 100 vong/phut); sau d6 nudi ciy
trén dia LB ran (trypton 10g/L, dich chiét nAm men 5g/L, NaCl 10g/L, thach 15g/L;
diéu chinh pH dén 7.5 bang NaOH) chira kanamyxin 50mg/L & nhi€t do 37°C trong
12 gio, lay céc khudn lac mau trang, va nudi cdy chung qua dém trong moi trudng
léng LB (trypton 10g/L, dich chiét nAim men 5g/L, NaCl 10g/L va kanamyxin
50mg/L; diéu chinh pH dén 7,5 bang NaOH) & nhiét do 37°C; chiét plasmit cia n6
bang phuong phap kidfm. Phén cat plasmit da chiét bing enzym gidi han
endonucleaza Scal va Spel va sau d6 xac dinh, giai trinh ty va nhén dang cac dong
duong tinh. Két qua cho thdy rang trinh ty nucleotit clia vecto bidu hién tai td hop
DBN100066 giita cac vi tri Scal va Spel 1a trinh ty nucleotit duoc thé hién béi SEQ
ID NO: 3 trong danh muc trinh tu, tirc la: trinh ty nucleotit Vip3Aa-01.

Theo phwong phap tao vecto biéu hién tai t6 hgp DBN100066 néu trén, trinh
tu nucleotit Vip3Aa-01 va trinh tu nucleotit Cry 1Ab cit ra tir cac vecto tach dong
t4i t& hop DBNOI-T va DBNO3-T dugc phan cét béi Scal va Spel, Neol va Spel
duoc cai vao vecto biéu hién DBNBC-01 dé thu dugc vecto biéu hién tai tb hop
DBN100003. Phén cit va giai trinh tu cho thdy rang trinh tu nucleotit trong vecto
biéu hién tai tb hop DBN100003 chita céc trinh tw nucleotit duoc thé hién boi SEQ
ID NO: 3 va SEQ ID NO: 5 trong danh muc trinh tu, toc la: trinh tu nucleotit
Vip3Aa-01 va trinh ty nucleotit Cry 1Ab, ma co thé gin véi trinh tu khoi diu Ubi
va trinh ty két thiic Nos.

Theo phuong phap tao vecto biéu hién téi to hgp DBN100066 néu trén, trinh
tw nucleotit Vip3Aa-02 va trinh ty nucleotit CrylFa cét tir cac vecto tach dong tai to
hop DBNO02-T va DBNO04-T dugc phan cit boi Scal va Spel, Ascl va BamHI duoc
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cdi vao vecto bidu hién DBNBC-01 dé thu duogc vecto biéu hién tai td hop
DBN100276. Phén cit va giai trinh ty cho thdy rang cac trinh tw nucleotit trong
vecto bidu hién tai t& hop DBN100276 chira céc trinh tw nucleotit dugc thé hién boi
SEQ ID NO: 4 va SEQ ID NO: 6 trong danh muc trinh tu, tic 1a: trinh ty nucleotit
Vip3Aa-02 va trinh tu nucleotit Cry1Fa, c6 thé gan trinh tw khéi d4u Ubi va trinh tu
két thuc Nos.

Theo phuong phép tao vecto bidu hién tai t6 hgp DBN100066 néu trén, enzym
gi¢i han endonucleaza Scal va Spel dugc s dung dé phan ct vecto tach dong tai td
hop DBNO1-T va vecto biéu hién DBNBC-02 (khung vecto: pPCAMBIA2301 (co6
thé dwoc cung cp béi td chitc CAMBIA)) tuong tmg. Céac doan cit cua trinh tu
nucleotit Vip3Aa-01 duge cai vao céc vi tri gifta Scal va Spel cua vecto biéu hién
DBNBC-02. St dung phuong phép phan c&t thong thuong dé tao ra vecto 1a da biét
d6i v6i nguoi co hiéu biét trung binh trong linh vyc k§ thuét nay. Tao ra vecto biéu
hién téi td hop DBN100002. CAu tric clia vecto ndy dwoc thé hién trong FIG.3
(Kan: gen kanamyxin; RB: ranh giéi phai; Ubi: trinh tu khéi ddu cia gen Ubiquitin
& cay ngd (SEQ ID NO: 7): Vip3Aa-01: trinh tu nucleotit Vip3Aa-01 (SEQ ID NO:
3); Nos: trinh tu két thuc cliia gen nopalin synthaza (SEQ ID NO: 8); PAT: gen
glufosinat axetyltransferaza (SEQ ID NO: 22); LB: ranh gioi trai).

Theo phuong phap tao vecto biéu hién t4i t6 hgp DBN100002 néu trén, trinh
tw nucleotit Vip3Aa-01 va trinh tu nucleotit Cry 1Ab cét tir vecto tach dong tai to
hop DBNO1-T va DBN03-T dugc phan cit boi Scal va Spel, Ncol va BamHI dugc
cai vao vecto bidu hién DBNBC-02 d& thu dwgc vecto biéu hién téi t0 hop
DBN100321. Phén cét va giai trinh ty cho thdy rang cac trinh tu nucleotit trong
vecto bidu hién tai tb hgp DBN100321 bao gdm céc trinh tu nucleotit duoc thé hién
boi SEQ ID NO: 3 va SEQ ID NO: 5 trong danh muc trinh tu, tic la: trinh tu
nucleotit Vip3Aa-01 va trinh tu nucleotit Cry 1Ab, c6 thé gin véi trinh tu khoi dau
Ubi va trinh tw két thic Nos.

Theo phuong phap tao vecto bidu hién téi t6 hgp DBN100002 néu trén, trinh
tu nucleotit Vip3Aa-02 va trinh tu nucleotit Cry1Fa cét tir vecto tach dong tai to hop
DBNO02-T va DBN04-T duogc phan cat boi Scal va Spel, Ascl va BamHI duoc cai
vio vecto bidu hién DBNBC-02 dé thu dwgc vecto bidu hién tai t0 hop
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DBN100013. Phén cét va giai trinh tw cho thdy ring céc trinh tu nucleotit trong
vecto bidu hién tai t& hop DBN100013 bao gbm céc trinh tw nucleotit dugc thé hién
b&i SEQ ID NO: 4 va SEQ ID NO: 6 trong danh muc trinh tu, tirc la: trinh ty
nucleotit Vip3Aa-02 va trinh ty nucleotit CrylFa, c6 thé gin véi trinh tw khéi dau
Ubi va trinh tu két thic Nos.
3. Bién nap vecto biéu hién tai td hop vao agrobacteria

Céc vecto biéu hién tai td hop DBN100066, DBN100003, DBN100276,
DBN100002, DBN100321 va DBN100013 dugc tao ra chinh xac dugc bién nap vao
agrobacteria LBA4404 (Invitrgen, Chicago, USA, CAT: 18313-015) bing phuong
phép nito 1ong. Cac didu kién bién nap la: dat 100uL agrobacteria LBA4404 va 3uL
ADN plasmit (vecto biéu hién tai td hop) trong nito 16ng trong 10 phut, va bé nudc
4m 37°C trong 10 phut; nudi chy agrobacteria LBA4404 da bién nap trong ong thir
nghiém LB, nuéi cdy ¢ nhiét do 28°C va tbe do 200 vong/phut trong 2 gid, phu
dung dich nudi cdy 1én dia LB chtra Rifampixin 50mg/L. va Kanamyxin 100mg/L
cho dén khi don dong dwong tinh phét trién, 14y don dong d8 nudi cdy va chiét
plasmit, sau d6 st dung cac enzym gidi han endonucleaza Styl va Aatll dé phan cét
vecto biéu hién tai t& hop DBN100066, DBN100003, DBN100276, DBN100002,
DBN100321 va DBN100013, sau d6 danh gia viéc phén cét. Két qua phan cit chi ra

rang cau tric cla vecto bidu hién tai t6 hop
DBN100066. DBN100003. DBN100276. DBN100002. DBN100321 va

DBN100013 1a chinh xac hoan toan.
Vi du 3: Tao ra va danh gia cay ng6 duoc bién nap gen Vip3A
1. Taora cdy ngd dugc bién nap gen Vip3A

Theo phuong phap nhiém agrobacteria thong thuong, cac phdi non dugc nuoi
chy vo tring cia gidng ngd Zong31 (Z31) va agrobacteria trong muc 3 cua Vi du 2
dugc dong nudi céy dé chuyén T-ADN (bao gdm trinh tu khoi diu cua gen
Ubiquitin & cdy ngd, trinh tu nucleotit Vip3Aa-01, trinh tu nucleotit Vip3Aa-02,
trinh tu nucleotit Cry 1Ab, trinh ty nucleotit CrylFa, gen PMI va trinh tu két thic
Nos) trong vecto biéu hién tii t& hop DBN100066, DBN100003 va DBN100276
dugc tao ra theo muc 2 cta vi du 2 vao bd nhiém sic thé cdy ngd va thu dugc cay

ngo da bién nap trinh tu nucleotit Vip3Aa-01, cdy ngo da bién nap trinh tu nucleotit
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Vip3Aa-01-CrylAb, cdy ngd da bién nap trinh ty nucleotit Vip3Aa-02-CrylFa.
Pong thoi sir dung cac cdy ngd kiéu dai 1am ddi chimg.

Péi v6i su bién nap cdy ngd qua trung gian agrobacterium, ndi mot cach don
gian 13, tach cac phoi non chua truéng thanh khoi céy ngo va cho cac phoi non tiép
xac voi huyén phlt agrobacteria, trong d6 agrobacteria co thé chuyén trinh tu
nucleotit Vip3Aa-01, trinh tu nucleotit Vip3Aa-01-CrylAb va/hodc trinh tu
nucleotit Vip3Aa-02-CrylFa vao it nhit 13 mot t& bao clia mot trong sb cac phoi
(budc 1: bude 1y nhiém). Trong budc nay, t6t hon 12 cac phdi non 1ay nhiém trong
huyén phu agrobacteria (ODgs0=0,4-0,6, mdi trudong lay nhim (mudi MS 4,3g/L,
vitamin MS, casein 300mg/L, sucroza 68,5g/L, glucoza 36g/L, axetosyringon (AS)
40mg/L, axit 2,4-diclohenoxyaxetic (2,4-D) 1mg/L, pHS5,3)) dé bat dau lay nhiém.
Céc phdi non va agrobacteria dugc ddng nudi ciy trong mot khoang thoi gian (3
ngay) (budce 2: budc ddng nudi cay). Tét hon 14, sau budc ldy nhiém, cdc phoi non
duoc nudi cdy trén moi trudng ran (mudi MS 4,3g/L, vitamin MS, casein 300mg/L,
sucroza 20g/L, glucoza 10g/L, axetosyringon (AS) 100mg/L, axit 2,4-
diclophenoxyaxetic (2,4-D) 1mg/L, thach 8g/L, pH 5,8); sau giai doan dong nudi
ciy nay, co thé tién hanh budc “thu hoi” chon loc. Trong bude “thu h6i”, mdi
truong thu hdi (mubi MS 4,3g/L, vitamin MS, casein 300mg/L, sucroza 30g/L, axit
2,4-diclophenoxyaxetic (2,4-D) 1mg/L, thach 8g/L, pH=5,8) chua it nhét 1a mot
khang sinh (cephalosporin) dugc biét dén 12 Grc ché sy phat trién ctia agrobacteria,
va khong bo sung chét chon loc cy bién nap (budc 3: bude thu hdi). Tét hon 14, cac
phoi non dugc nuodi ciy trén moi truong ran chira khang sinh, nhung khong chira
chit chon loc, dé loai agrobacteria va tao ra giai doan thu hdi cac t& bao da bi
nhiém. Sau d6, cac phoi non da bi nhidm duoc nudi ciy trong moi trudng nudi cy
chira chit chon loc (manoza) va chon loc md seo da bién nap phat trién (budce 4:
budec chon loc). Tt hon 13, cac phodi non dugc nudi ciy trén moi trudng rin sang
loc chtra chit chon loc (muéi MS 4,3g/L, vitamin MS, casein 300mg/L, sucroza
5¢/L, manoza 12,5g/L, axit 2,4-diclophenoxyaxetic (2,4-D) Img/L, thach 8g/L,
pHS5.8), dan dén su phat trién chon loc clia céc té bao da bién nap. Sau d6, mod seo
duoc tai sinh thanh cdy (budc 5: budc tai sinh). Tét hon 13, md seo phat trién trén

moi trudng chira chat chon loc duge nudi cay trén moi truong ran (moi truong phan
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hoa MS va méi truong sinh r& MS) dé téi sinh cay.

Mo seo khang thu dugce tir qua trinh sang loc dugc chuyén vao moi truong
phén héa MS (mudi MS 4,3g/L, vitamin MS, casein 300mg/L, sucroza 30g/L, 6-
benzyladenin 2mg/L, manoza 5g/L, thach 8gm, pH5,8), va nudi ciy dé phan hoa &
nhiét 46 25°C. Céc ciy con thu dugc tir qua trinh phan hoa dugc chuyén sang moi
truong sinh & MS (muéi MS 2,15g/L, vitamin MS, casein 300mg/L, sucroza 30g/L,
axit indol-3-axetic 1mg/L, thach 8g/L, pH5,8), va nudi céy & nhiét do 25°C cho dén
khi dat t6i chifu cao bang 10cm, thi chuyén sang nha kinh va trdng cho dén khi ra
qua. Trong nha kinh, cac ciy con dugc trdng & nhiét do 28°C trong 16 git va sau d6
& nhiét d6 20°C trong 8 gid mdi ngay.
2. St dung TagMan dé danh gia cay ngd da bién nap gen Vip3A

100mg 1a dugc 14y tir cdy ngod da bién nap trinh tu nucleotit Vip3Aa-01, ciy
ngo da bién nap trinh tu nucleotit Vip3Aa-01-CrylAb va cdy ngb da bién nap trinh
tu nucleotit Vip3Aa-02-CrylFa tuong ng lam cac mau. ADN bo gen cua ching
duoc chiét bang kit Qiagen DNeasy Plant Maxi. S6 ban sao cua gen Vip3A, gen
CrylA va gen CrylF dugc phat hién bang phuong phap PCR dinh lugng huynh
quang st dung mau do Tagman. Trong khi d6, cc cdy ngd kiéu dai dugc st dung
lam dbi chimg. Viéc phét hién va phén tich duoc tién hanh theo phuong phép trén.
Thir nghiém nay duoc 1dp lai ba 14n va ldy gid tri trung binh cia chung.

Sé ban sao cia gen Vip3A, gen CrylA va gen CrylF duoc phat hién bing
phuong phép sau:

Buéc 11: 100mg 14 cta cdy ngo6 da bién nap trinh tu nucleotit Vip3Aa-01, cay
ngd d3 bién nap trinh ty nucleotit Vip3Aa-01-Cry 1Ab, ciy ngd da bién nap trinh tur
nucleotit Vip3Aa-02-CrylFa va cdy ngd kiéu dai tuong Ung, nghién ching bang
nito 16ng thanh dung dich dbng nhét trong cbi twong tmg, va tién hanh budc trén ba
14n dbi véi moi mau.

Budc 12: St dung kit Qiagen DNeasy Plant Mini dé chiét ADN bd gen cla
cac mAu trén. Déi v6i phuong phap cu thé, xin xem séch huéng dan cua ching.

Bude 13: S dung NanoDrop 2000 (Thermo Scientific) dé xac dinh ndng do
ADN b gen trong cic mau néu trén.

Budc 14: Diéu chinh nong d6 ADN b0 gen cua cac mau néu trén dén ciing mot
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gid tri ndng d6. Khoang gi4 tri ndng do 1a 80-100ng/pl;

Buée 15: Xac dinh sb ban sao cia mdi miu bing phuong phdp PCR dinh
luong huynh quang nho mau do Tagman, sit dung céc mAu da x4c dinh v6i s6 ban
sao dd biét 1am céc chit chudn, va cdc miu cua cdy ngd kidu dai lam ddi ching.
Thyc hién budce trén ba 14n dbi véi mdi mAu va ldy gia tri trung binh. Céc trinh tw
ciia cac doan moi va mau do dung trong phan tng PCR dinh luong huynh quang la:

Cac doan mdi va mau do duéi diy dugce st dung dé phat hién trinh tu nucleotit
Vip3Aa-01:

Poan mdi 1 (VF1): ATTCTCGAAATCTCCCCTAGCG nhu duge the hién boi
SEQ ID NO: 10 trong danh muc trinh ty;

Poan mdi 2 (VR1): GCTGCCAGTGGATGTCCAG nhu dugc thé hién boi
SEQ ID NO: 11 trong danh muc trinh tu;

Mau do 1 (VP1): CTCCTGAGCCCCGAGCTGATTAACACC nhu dugce thé
hién boi SEQ ID NO: 12 trong danh muc trinh tu;

Cac doan mdi va miu do dudi day dugc st dung dé phat hién trinh tu nucleotit
Vip3Aa-02:

Poan mdi 3 (VF2): ATTCTCGAAATCTCCCCTAGCG nhu dugce thé hién boi
SEQ ID NO: 13 trong danh muc trinh tu;

DPoan mdi 4 (VR2): GCTGCCAGTGGATGTCCAG nhu dugc thé hién boi
SEQ ID NO: 14 trong danh muc trinh tu;

MAu do 2 (VP2): CTCCTGAGCCCCGAGCTGATTAACACC nhu duge thé
hién boi SEQ ID NO: 15 trong danh muc trinh tu;

Cac doan mdi va miu do dudi day dugc sir dung dé phat hién trinh tu nucleotit
CrylAb:

Poan mdi 5 (CF1): CGAACTACGACTCCCGCAC nhu dwoc thé hién boi
SEQ ID NO: 16 trong danh muc trinh tu;

Poan mdi 6 (CR1): GTAGATTTCGCGGGTCAGTTG nhu dugc thé hién b
SEQ ID NO: 17 trong danh muc trinh ty;

M3au do 3 (CP1): CTACCCGATCCGCACCGTGTCC nhu dugc thé hién béi
SEQ ID NO: 18 trong danh muc trinh tu;

Cac doan mdi va mau do dudi day duoc sir dung dé phat hién trinh tu nucleotit
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Cryl1Fa:

Poan mdi 7 (CF2): CAGTCAGGAACTACAGTTGTAAGAGGG nhu duoc
thé hién boi SEQ ID NO: 19 trong danh muc trinh tu;

Poan mdi 8 (CR2): ACGCGAATGGTCCTCCACTAG nhu dugc thé hién boi
SEQ ID NO: 20 trong danh muc trinh tu;

Mau do 4 (CP2): CGTCGAAGAATGTCTCCTCCCGTGAAC nhu duge thé
hién béi SEQ ID NO: 21 trong danh muc trinh tu;

H¢ phan ung PCR:

Jump Start™ Taq Ready Mix™ (Sigma) 10ul
Hbn hop 50xdoan mdi/mau do 1ul
ADN b0 gen 3ul
Nudce (ddH20) oul

Hon hop 50xdoan moi/mau do chtra 45u1 mdi doan mdi & ndng dd bang 1mM,
50ul mau do 100uM va 860ul dung dich dém 1xTE va duge bao quan trong bng thi
nghiém mau h6 phach & nhiét do 4°C.

Céc diéu kién cua phan tmg PCR:

Budc Nhiét do Thoi gian
21 95°C 5 phut

22 95°C 30 gidy
23 60°C 1 phut

24 Quay tro lai budc 22, lap lai 40 lan

Phan tich sb liéu bang cach sir dung phin mém SDS2.3 (Applied Biosystems).

Céac két qua thtr nghiém chi ra rang trinh tu nucleotit Vip3Aa-01, trinh tu
nucleotit Vip3Aa-01-Cry1Ab va trinh tu nucleotit Vip3Aa-02-CrylFa déu duge dua
vao bd nhidm séc thé cta cay ngd dugc phat hién, va cly ngd dugc bién nap trinh tur
nucleotit Vip3Aa-01, cay ngd dugc bién nap trinh tr nucleotit Vip3Aa-01-CrylAb
va cdy ngd dugc bién nap trinh tw nucleotit Vip3Aa-02-CrylFa déu thu dugc cay
ngd chuyén gen chira mdt ban sao cua gen Vip3A, gen CrylA va/hodc gen CrylF.
Vi du 4: Phat hién tac dung trlr sdu cuia ciy ngo chuyén gen

Phat hién tac dung trir su chéng lai Spodoptera litura cta cdy ngd dugc bién

nap trinh ty nucleotit Vip3Aa-01, ciy ngb duoc bién nap trinh trr nucleotit Vip3Aa-
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01-CrylAb, cay ngd dugce bién nap trinh tw nucleotit Vip3Aa-02-Cry1Fa, cdy ngd
kiéu dai va cdy ngo khong chuyén gen nhu duoc x4ac dinh bang Tagman.

Céc 14 moi (14 & phia trong) dwgc lay tir cdy ngd duoc bién nap trinh tu
nucleotit Vip3Aa-01, cdy ngd dugc bién nap trinh tw nucleotit Vip3Aa-01-Cry1Ab,
cay ngd duoc bién nap trinh tu nucleotit Vip3Aa-02-Cry1Fa, ciy ngd kiéu dai va
ciy ngd khong chuyén gen nhu dugc xé4c dinh bing Tagman (cAc giai doan V3-V4)
tuong ing va rira bing nudc vo trung. Nude trén 14 duge thAm kho bang gac. Sau
do céac gan cua la ciy ngd dugce loai bdé va 1a duoc cit thanh cac dai dai c6 kich
thude 1emx4em. Hai dai 14 duge dit trén gidy loc & day cia dia nudi ciy bang nhua
hinh tron. Gidy loc dugc 1am 4m bang nudc cit. 10 con cdn trung Spodoptera
lituras dugc nudi nhén tao (Au tring méi nd) dwgc dit vao mdi dia nudi chy. Céc dia
nuoi céy ¢6 cbn trung dugc ddy lai va sau d6 dugc dit vao trong hop vudng co6 gac
4m & day hop va dé yén trong 3 ngdy trong cc didu kién 26-28°C, d6 4m tuong ddi
70%-80% va giai doan quang ky (sang/tdi) 16:8. Dya trén ba chi s6: qua trinh phat
trién va ty 18 chét clia 4u tring Spodoptera litura va ty 1€ phd hoai 14, thu dugc tbng
s6 diém khang: Tdng sb diém khang=100xty 1& chét+[100xty 1& chét+90x(s6 4u
tring méi no/tdng s6 du tring dung lay nhiém)+60x(sd 4u tring méi ng — sd con
tring trong d6i chimg am/téng s 4u tring diing 1dy nhiém)+10x (sb con trung trong
dbi ching am/téng s6 4u tring ding dé 14y nhiém)]+100x(1-ty 1€ pha hoai 14). C6
ba gidng (S1, S2 va S3) duoc bién nap trinh tu nucleotit Vip3Aa-01, 3 gidng (S4, S5
va S6) duogc bién nap trinh tu nucleotit Vip3Aa-01-Cry1Ab, 3 gidng (S7, S8 va S9)
duoc bién nap trinh tu nucleotit Vip3Aa-02-Cry1Fa, mot gidng dugc xac dinh béi
Taqman 13 khong chuyén gen (NGM1) va gidng kiéu dai (CK1); ba ciy dwoc chon
tir mdi gibng dé tién hanh thi nghiém va mdi cay dugc thi nghiém sau lan. Cac két
qua duoc thé hién trong bang 1 va FIG.4.

Béang 1 Céc két qua ctia cac thir nghiém trir sdu & cdy ngd chuyén gen dugc nhiém

Spodoptera litura

Qua trinh phat trién Tinh trang chét cta Tén ] ,
Tyl Spodoptera litura (mot | Spodoptera litura (mot o8 Tong so
Cay pha gidng) ’ 7 giéqg) diséom diém
trong | hoai la Mé6ind— >DPoi Tongso  Tylé A trung
(%) Méing  dbichimg ching  Autring chét (.rPQt binh
Am am  dimglay (%) | 2009
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| | nhiém | |

S1 0 0 0 0 10 100 300

S2 0 0 0 0 10 100 300 300
S3 0 0 0 0 10 100 300

S4 0 0 0 0 10 100 300

S5 0 0 0 0 10 100 300 300
S6 0 0 0 0 10 100 300

S7 0 0 0 0 10 100 300

S8 0 0 0 0 10 100 300 300
S9 0 0 0 0 10 100 300

NGMI1 100 0 2 8 10 0 20 20
CK1 100 0 0 10 10 0 10 10

M

Céc két qua trong bang 1 chi ra rang: tong s6 diém cua cay ngd duoc bién
nap trinh ty nucleotit Vip3Aa-01, cdy ngd dugc bién nap trinh tu nucleotit Vip3Aa-
01-CrylAb va céy ngd dugc bién nap trinh ty nucleotit Vip3Aa-02-Cry1Fa trong
thtr nghiém sinh hoc déu dat duoc sb diém tdi da 1a 300 diém; trong khi d6 tong sb
diém cua cay ngod khong chuyén gen duoc xac dinh boi Tagman va cdy ngd kiéu dai
trong tht nghiém sinh hoc néi chung du dat duoc diém sb quanh 15 diém.

Céac két qua trong FIG.4 chi ra ring: so v&i cdy ngd kiéu dai, cac tac dung
kiém soat trén 4u tring méi nd & cdy ngd dugc bién nap trinh tu nucleotit Vip3Aa-
01, cdy ngd duogc bién nap trinh tu nucleotit Vip3Aa-01-CrylAb va cay ngd dugc
bién nap trinh tu nucleotit Vip3Aa-02-Cry1Fa la gin 100%, va 14 cta cdy ngd duge
bién nap trinh tu nucleotit Vip3Aa-01, cdy ngod duoc bién nap trinh ty nucleotit
Vip3Aa-01-Cryl Ab va cdy ngd dugc bién nap trinh tu nucleotit Vip3Aa-02-Cry1Fa
hiu nhu khong bi pha hoai.

Do d6, da chiing minh dugc réng cay ngd dugc bién nap trinh tu nucleotit
Vip3Aa-01, cay ngo dugc bién nap trinh tw nucleotit Vip3Aa-01-Cry1Ab va ciy ngd
duge bién nap trinh tu nucleotit Vip3Aa-02-Cry1Fa ddu c6 hoat tinh cao chng lai
Spodoptera litura va hoat tinh nay du dé tao ra tac dung c6 hai dbi v6i su phat trién
cta Spodoptera litura, dé kiém soat lodi con trang nay.

Vi du 5: Tao ra va danh gia cay dau tuong dugc bién nap gen Vip3A
1. Tao ra cay dau tuong duoc bién nap gen Vip3A
Theo phuong phép lay nhiém thong qua vi khuén agrobacteria thong thuong,

cac md ndt 14 mam dugc nudi cdy vO trung cla giong cly déu tuong
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ZHONGHUANG 13 va vi khuén agrobacteria trong muc 3 cta vi du 2 dugc déng
nudi cdy dé chuyén T-ADN (bao gbm trinh tu khéi dau cta gen Ubiquifin & ciy
ngd, trinh tu nucleotit Vip3Aa-01, trinh tyr nucleotit Vip3Aa-02, trinh tu nucleotit
Cry 1Ab, trinh tu nucleotit Cry1Fa, gen PAT va trinh tu két thac Nos) trong vecto
biéu hién tai tb hop DBN100002, DBN100321 va DBN100013 duoc tao ra theo
muc 2 cua vi du 2 vao bd nhiém sdc thé cia cdy diu tuong va tao ra cdy diu tuong
duge bién nap trinh tu nucleotit Vip3Aa-01, cdy dau tuong dugc bién nap trinh tu
nucleotit Vip3Aa-01-CrylAb va cdy ddu tuong dugc bién nap trinh tu nucleotit
Vip3Aa-02-Cryl1Fa. Pong thoi sir dung cdy dau tuong kiéu dai lam dbi chiing.

.B(A')i v6i su bién nap cdy dau tuong qua trung gian agrobacterium, n6i mot cach
don gian 13, wom hat dau tuong truong thanh trén moi trudng wom cdy dau tuong
(muéi B5 3,1g/L, vitamin B35, sucroza 20g/L, thach 8g/L, pH=5,6), gdy nhiém hat
trén moi trudng wom va trdng ching trong cac diéu kién duéi day: nhiét d 25+1 C;
quang ky (sang/tbi) 16/8 gio. Sau khi wom 4 dén 6 ngay, chon cac cay gidng con
dau tuong cang vo trung & cac ndt 14 mam xanh twoi va cét than 14 mam thap tlr vi
tri dudi ndt 14 mim 3 dén 4mm, 14 mam dugc cit mé theo chiéu doc va chdi ngon,
chdi bén va ré hat duoc loai bo. Dung dao rach nét 14 mam. Cho huyén pht vi
khuén agrobacteria tiép xtc véi cac md nét 14 mim da rach. Vi khuan agrobacteria
c¢6 kha niang chuyén cac trinh tu sang cic md nbt 14 mam da rach (budc 1: budce
nhiém). O budc nay, t6t hon néu cac md ndt 14 mdm dwgc ngim vao trong huyén
phu vi khuin agrobacteria (ODes0=0,5-0,8, méi truong lay nhifm (mudi MS
2,15g/L, vitamin BS5, sucroza 20g/L, glucoza 10g/L, axetosyringon (AS) 40mg/L,
axit 2-morpholinetansulfonic (MES) 4g/L, zeatin (ZT) 2mg/L, pHS5,3) dé bat dau
lay nhiém. C4c md ndt 14 mdm va vi khudn agrobacteria dugc dong nudi cdy trong
mot khoang thoi gian (3 ngay) (budce 2: bude ddng nudi cdy). Tét hon 1a, sau bude
1ay nhiém nay, md nét 14 mam duge nudi cdy trén moi trudong ran (mudi MS 4,3g/L,
vitamin B3, sucroza 20g/L, glucoza 10g/L, axit 2-morpholinetansulfonic (MES)
4g/1, zeatin 2mg/L, thach 8g/L, pHS5,6). Sau giai doan ddng nudi ciy nay, c6 thé
tién hanh budc “thu hdi” chon loc. O bude “thu hdi”, mdi truong thu hdi (mubi BS
3,1g/L, vitamin B35, axit 2-morpholinetansulfonic (MES) 1g/L, sucroza 30g/L,
zeatin (ZT) 2mg/L, thach 8g/L, cephalosporin 150mg/L, axit glutamic 100mg/L,
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axit aspartic 100mg/L, pH5,6) chira it nhét 12 mét khang sinh (cephalosporin) dugc
biét dén 1a (e ché su phat trién cla vi khuén agrobacteria, va khong bd sung chét
chon loc cay tréng bién nap (bude 3: bude thu h?)i). Tét hon néu, cac khdi mé duoc
tai sinh bang nét 14 mim dugc nudi cAy trén moi trudng ran chita khang sinh, nhung
khong chura chét chon loc, dé 10ai b vi khuén agrobacteria va tao ra giai doan thu
hdi céc té bao bi nhiém. Sau do, cac khdi mé6 duge tai sinh bang ndt 14 mam duge
nudi cdy trén moi truong nudi ciy chira chit chon loc (phosphinothrixin) va chon
mo seo da bién nap phat trién (budc 4: bude chon loc). Tét hon 13, cac khdi mé
duoc tai sinh bing ndt 14 mam dugc nudi cAy trén moi trudong ran sang loc chira chét
chon loc (muéi B5 3,1g/L, vitamin B35, axit 2-morpholinetansulfonic (MES) 1g/L,
sucroza 30g/L, 6-benzyladenin (6-BAP) 1mg/L, thach 8g/L, cephalosporin
150mg/L, axit glutamic 100mg/L, axit aspartic 100mg/L, phosphinothrixin 6mg/L,
pHS5.,6), din dén su phat trién chon loc cia cic té bao duoc bién nap. Sau do, cac té
bao da bién nap dugc tai sinh thanh cdy (budc 5: budc tai sinh). Tét hon 14, céc khodi
mo duoc tai sinh bing ndt 14 mam duge phat trién trén moi trudng nudi cdy chira
chéit chon loc duoc nudi cdy trén moi truong ran (mdi trudong phan hoa BS va mdi
trudng nudi ciy tao ré BS) dé tai sinh cay.

Cac khdi md khang thu duoc tir qua trinh sang loc dugc chuyén sang moi
truong phan hoa BS (mudi BS 3,1g/L, vitamin B3, axit 2-morpholinetansulfonic
(MES) 1g/L, sucroza 30g/L, zeatin (ZT) Img/L, thach 8g/L, cephalosporin
150mg/L, axit glutamic 50mg/L, axit aspartic 50mg/L, gibberellin Img/L, auxin
1mg/L, phosphinothrixin 6mg/L, pH5,6) va nu6i cdy chung dé phan hoa ¢ nhiét do
25°C. Cac cdy gidng con thu dugc tir qua trinh phan hoa dugc chuyén sang moi
truong  nudi céy tao ré BS5 (muéi B5 3,lg/L, vitamin BS, axit 2-
morpholinetansulfonic (MES) 1g/L, sucroza 30g/L, thach 8g/L, cephalosporin
150mg/L, axit indol-3-butyric (IBA) 1mg/L), va nudi cAy trén moi truong tao & &
nhiét d6 25°C cho dén khi cdy cao dugc 10cm, sau d6 chuyén sang nha kinh va
trdng cho dén khi ra qua. Trong nha kinh, chiing dugc trong & nhiét do 26°C trong
16 gio va sau do trdng & nhiét 6 20°C trong 8 gio mdi ngay.

2. St dung TagMan dé danh gid cdy dau twong dugc bién nap gen Vip3A

100mg 14 dugc 14y tir cdy dau twong dugc bién nap trinh ty nucleotit Vip3Aa-
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01, cdy dau twong dugc bién nap trinh tu nucleotit Vip3Aa-01-CrylAb va cdy dau
twong dugc bién nap trinh ty Vip3Aa-02-CrylFa twong tng lam céc mau. ADN b
gen cua chung duoc chiét bang kit Qiagen DNeasy Plant Maxi. S6 ban sao clia gen
Vip3A, gen CrylA va gen CrylF dugc phét hién bing phuwong phap PCR dinh
lugng huynh quang st dung mau do Tagman. Trong khi d6, cdy dau tuong kiéu dai
duoc st dung lam ddi ching. Phat hién va phén tich duoc tién hanh theo phuwong
phap néu trén st dung TagMan dé danh gia ciy ngd dugc bién nap gen Vip3A &
muc 2 cua vi du 3. Thir nghiém dugc 1dp lai ba lan va ldy gia trj trung binh cta
chung.

Cac két qua thtr nghiém cho thdy ring trinh tu nucleotit Vip3Aa-01, trinh tur
nucleotit Vip3Aa-01-CrylA va trinh tu nucleotit Vip3Aa-02-CrylFa déu dugc dwa
vao bd nhiém sic thé cia cdy d4u twong dugce phat hién, va cdy dau tuong dugce
bién nap trinh tu nucleotit Vip3Aa-01, cdy déu twong duoc bién nap trinh tu
nucleotit Vip3Aa-01-CrylAb va cdy déu twong dugc bién nap trinh tu nucleotit
Vip3Aa-02-CrylFa déu thu duoc cay dau tuong chuyén gen chtra mot ban sao cua
gen Vip3A, gen CrylA va/hodc gen CrylF.

Vi du 6: Phat hién tac dung trlr sdu cia cdy dau tuong chuyén gen

Phat hién tac dung trir sdu chdng lai Spodoptera litura cua ciy dau tuong dugc
bién nap trinh ty nucleotit Vip3Aa-01, cdy dau tuong duoc bién nap trinh tu
nucleotit Vip3Aa-01-CrylAb, cdy dau twong dugc bién nap trinh tu nucleotit
Vip3Aa-02-CrylFa, cdy dau tuong kiéu dai va cdy dau twong khong chuyén gen
nhu duogce xac dinh béi Tagman.

L4 méi duoc 14y ra tir cdy dau twong dugce bién nap trinh tu nucleotit Vip3Aa-
01, cdy dau tuong duoc bién nap trinh tr nucleotit Vip3Aa-01-CrylAb, cdy déau
tuong dwoc bién nap trinh ty nucleotit Vip3Aa-02-Cry1Fa, cdy dau tuong kiéu dai
va cdy dau tuong khong chuyén gen nhu dugc xac dinh bai Taqman (giai doan ba
14) twong ing va rua bang nudc vo tring. Nudc trén 14 duge thAm kho bang gac.
Sau d6 14 dugc cét thanh hinh vudng c6 kich thude 2cm=2cm. La ¢6 hinh vudng da
cit dugce dat trén gidy loc & ddy cua dia nudi ciy bang nhwa hinh tron. Gidy loc
duoc 1am 4m bang nude vo trung. 10 con cdn trung gdy hai Pest Spodoptera lituras

duoc nudi nhan tao (Au trung méi nd) duge dit vao moi dia nudi cay. Cac dia nudi
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céy ¢6 ¢On tring dugc ddy va sau dé dugc dit vao hop hinh vudng c6 gac Am & day
hop va dé trong 3 ngly trong céc didu kién 26-28°C, RH 70%-80% va quang ky
(sang/tbi) 16:8. Dua trén ba chi sb: qua trinh phat trién va ty 1& chét cia 4u tring
Spodoptera litura va ty 1€ pha hoai 14, thu dugc tdng s6 diém khang: tdng s6 diém
=100xty 1& chét+[100xty 1& chét+90x(sb Au tring méi nd/tdng sb 4u tring dung lay
nhi€m)+60x(s6 4u tring méi nd — sb con tring & ddi ching am/tng sb 4u tring
dung lay nhidm)+10x(s6 con tring & nhém d6i chirng am/téng s6 4u tring dung lay
nhidm)]+100x(1-ty 1& pha hoai 13). C6 ba gibng (S10, S11 va S12) dugc bién nap
trinh tu nucleotit Vip3Aa-01, 3 giéng (S13, S14 va S15) dugc bién nap trinh ty
nucleotit Vip3Aa-01-Cry1Ab, 3 gibng (S16, S17 va S18) dwoc bién nap trinh tu
nucleotit Vip3Aa-02-CrylFa, gidng duoc xac dinh boi Tagman 1a khong chuyén gen
(NGM2) va gibng kiéu dai (CK2); ba cdy dugc chon tir mdi gidng dé tién hanh thi
nghiém va mdi cdy duoc thir sdu 1an. Céc két qua dugc thé hién trong bang 2 va
FIG.S.

Bang 2 Cac két qua clia cac thir nghiém trir siu trén ciy d4u tuong chuyén gen duoc

nhiém Spodoptera litura

Qua trinh phat trién cta Truong hop chét cia
o Spodoptera litura (mot Spodoptera litura (mot | Téng <
| e gibng) gibng) s6 | 1ongso
Cay pha - 2 A X diem
A C 1 Méi né £ Tong so6 .1~ | diém
trong | hoaila e >doi PR Ty 1€ n trung
0 . - Dbo1 , au tring X (mot <
(%) Méi n& ; chung . Z chet “ & binh
chimg A dung de o giong)
A am h (%)
am nhiem

S10 2 0,7 0 0 10 93 290
S11 1,7 0,7 0 0 10 93 291 292
S12 1,7 0,3 0 0 10 97 295
S13 0 0 0 0 10 100 300
S14 0 0 0 0 10 100 300 300
S15 0 0 0 0 10 100 300
S16 0 0 0 0 10 100 300
S17 0 0 0 0 10 100 300 300
S18 0 0 0 0 10 100 300
NGM2 70 0 2 8 10 0 50 50
CK2 65 0 0 10 10 0 45 45

Céc két qua trong bang 2 chi ra rang: tong diém cua cdy diu twong dugc bién

nap trinh tu nucleotit Vip3Aa-01, cdy dau tuwong dugc bién nap trinh tu nucleotit
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Vip3Aa-01-CrylAb va céy déu twong duoc bién nap trinh tu nucleotit Vip3Aa-02-
Cryl1Fa trong thir nghiém sinh hoc ddu dat duoc diém sb t6i da quanh 300 diém;
trong khi d6, tong diém cta ciy dau tuong khong chuyén gen dugc xac dinh béi
Tagman va céy dau tuong kiéu dai trong thir nghiém sinh hoc nay néi chung 1a dat
duoc diém sé quanh 50 diém.

Céc két qua trong FIG.5 chi ra rang: so véi cdy dau twong kiéu dai, tc dung
kiém soét cia cay ddu twong dugc bién nap trinh tu nucleotit Vip3Aa-01, cdy dau
twrong dwoc bién nap trinh tr nucleotit Vip3Aa-01-CrylAb va cdy dau twong duoc
bién nap trinh tw nucleotit Vip3Aa-02-Cry1Fa d6i v6i Au tring méi no 12 gan 100%.
Au tring sbéng sét duge v6i mot ty 1€ cue ky nhd vé co ban s& ngimg phat trién, va
cay dau tuong duoc bién nap trinh tw nucleotit Vip3Aa-01, cay ddu tuong dugc bién
nap trinh ty nucleotit Vip3Aa-01-CrylAb va cdy dau twong duge bién nap trinh tu
nucleotit Vip3Aa-02-Cry1Fa chi bi pha hoai nhe b&i Au tring, 14 chi bi pha hoai nhe
dang 15 rat nho, ty 16 ph4 hoai 14 ctia ching déu bang hodc dudi 3%.

Do d6, dd chung minh dugc rang ciy ddu tuong dugc bién nap trinh tur
nucleotit Vip3Aa-01, cdy dau twong dugc bién nap trinh tu nucleotit Vip3Aa-01-
CrylAb va cay dau tuong duoc bién nap trinh tr nucleotit Vip3Aa-02-Cry1Fa déu
¢6 hoat tinh cao chdng lai Spodoptera litura va hoat tinh nay du dé tao ra tac dung
¢6 hai dén su phat trién ctia Spodoptera litura, dé kiém soat né.

Céc két qua thir nghiém trén day cling chi ra rang cdy ngd duoc bién nap
trinh tu nucleotit Vip3Aa-01, cdy ngd duoc bién nap trinh tu nucleotit Vip3Aa-01-
CrylAb, cay ngd duoc bién nap trinh tu nucleotit Vip3Aa-02-CrylFa, cay déu
teong duoc bién nap trinh tr nucleotit Vip3Aa-01, cdy déu twong dugc bién nap
trinh tu nucleotit Vip3Aa-01-CrylAb va cdy dau twong duoc bién nap trinh tur
nucleotit Vip3Aa-02-Cry1Fa c6 thé kiém soat Spodoptera litura rd rang do ban than
ching c6 thé tao ra protein Vip3A. Do do, ngudi c6 hiéu biét trung binh trong linh
vue k§ thuét nay hiéu rang dua trén tac dung gay doc ndy cua protein Vip3A dbi voi
Spodoptera litura, cay chuyén gen ¢6 thé tao ra protein Vip3A biéu hién tuwong tu c6
thé duoc sir dung dé kiém soat su gay hai ctia Spodoptera litura. Protein Vip3A theo
sang ché bao gdbm nhung khong chi giéi han & trinh tu axit amin nhit dinh cta

protein Vip3A theo cac phuong an. Trong khi do, cay chuyén gen ciing co thé tao ra
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it nhit 13 mot protein trir sau loai thit hai khac biét v6i protein Vip3A, nhu: protein
CrylA, protein CrylF va protein CrylB.

Tém lai, phuong phap kiém soét con trung gy hai theo sang ché kiém soét
con tring giy hai Spodoptera litura nho tao ra protein Cry 1F bén trong céy trong
c6 thé diét Spodoptera litura. So v6i phuong phép kiém soat néng nghiép, phuong
phap kiém soat hoa hoc va phuong phép kiém soét vat 1y sir dung trong giai phap da
biét, sang ché bao hd toan bo ciy trdng qua tit ca giai doan phat dé kiém soét sy lan
tran cia cOn trung gdy hai Spodoptera litura, va phuong phap kiém soat con tring
gay hai theo sdng ché khong gy 6 nhiém va khong dé lai du luong thudc, tac dung
ndy 6n dinh va triét ¢é va don gian, thuén tién va kinh té.

Cubi cung cin luu ¥ ring cac vi du trén ddy duoc du dinh dé mo ta giai phap
k¥ thudt cua sang ché ma khong gidi han, mac du sang ché d3 dugc mo ta chi tiét
bang cach vién din cac vi du dugce wu tién, nhung nguoi b hiéu biét trung binh
trong linh vue k¥ thuat nay hidu ring c6 thé tién hanh cac cai bién hodc cac thay thé
twong duong ddi voi giai phap k§ thuat theo séng ché mién 1 cac cai bién hodc thay

thé nay khong nam ngoai pham vi cda gidi phap k¥ thuat theo sang ché.
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YEU CAU BAO HO
Phuong phép kiém soét con trung gy hai Spodoptera litura, trong d6 protein
Vip3Aa t0n tai trong té bao ciy dau twong tbng hop protein Vip3Aa, va con
tring gay hai Spodoptera litura tiép xtic v6i protein Vip3Aa nho &n té bao cay
dau tuong, trinh tu axit amin cua protein Vip3Aa cé trinh tu axit amin dugc
thé hién boi SEQ ID NO: 2 ma dugc mi héa béi trinh tu nucleotit duge thé
hién boi SEQ ID NO: 4.
Phuong phéap kiém soat con trung gay hai Spodoptera litura theo diém 1, trong
do6 protein Vip3Aa tdn tai trong cdy chuyén gen téng hop protein Vip3Aa, con
trung gay hai Spodoptera litura tiép xtic voi protein Vip3Aa nhd n cac md
cta cdy chuyén gen, va su phat trién ctia con trung giy hai Spodoptera litura
bi rc ché va/hoidc con tring giy hai Spodoptera litura bi chét sau khi tiép xuc,
nho vy kiém soat dugc su gy hai ctia Spodoptera litura d6i v6i cy trong.
Phuong phap kiém soat con trung gy hai Spodoptera litura theo diém 2, trong
d6 cdy chuyén gen c6 thé & giai doan phat trién bat ky.
Phuong phép kiém soat con tring gy hai Spodoptera litura theo diém 2, trong
dé mo cua cay chuyén gen duge chon tir 14, than, co, cum hoa cai, bao phén,
chi nhi va qua.
Phuong phap kiém soat con tring gy hai Spodoptera litura theo diém 2, trong
d6 kidm soat su gay hai cia Spodoptera litura d6i v6i cdy trong khong bi thay
ddi theo su thay dbi vi tri trdng va/hodc thoi diém trong.
Phuong phap kiém sodt con trung gy hai Spodoptera litura theo diém bét ky
trong sb cac diém tir 1 dén 6, trong d6 budc trude bude tiép xuc 1a tréng cay
chira polynucleotit ma héa protein Vip3Aa.
Phuong phap kiém soat con tring gy hai Spodoptera litura theo diém bét ky
trong sb cac diém tir 1 dén 6, trong d6 cay trdng nay ciing chira it nhit 12 mot
trinh tu nucleotit thr hai khac biét véi trinh ty nucleotit md hoa protein
Vip3Aa.
Phuong phép kiém soat con trung gy hai Spodoptera litura theo diém 7, trong
d6 trinh tu nucleotit thir hai ma hoa protein trir sdu loai Cry, protein trir sdu

loai Vip, chat trc ché proteaza, lectin, a-amylaza hodc peroxidaza.

-49-



37154

9.  Phuong phép kiém soat con triung gdy hai Spodoptera litura theo diém 8, trong
d6 trinh tu nucleotit thit hai ma héa protein Cry 1Ab, protein Cry 1Fa hoac
protein Cry 1Ba.

10. Phuong phéap kiém soét con trung gdy hai Spodoptera litura theo diém 9, trong
do trinh tu nucleotit thir hai c6 trinh ty nucleotit dugc thé hién boi SEQ ID
NO: 5 hodac SEQ ID NO: 6.

11. Phuong phéap kiém soét con trung gdy hai Spodoptera litura theo diém 7, trong
do trinh tu nucleotit thir hai 1a dsARN wc ché gen & con trung gy hai

Spodoptera litura.
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CK1 Zm-Vip3Aa-01 Zm-Vip3Aa-01-CrylAb

Zm-Vip3Aa-02-CrylFa

Fig.4
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<120> Phuong phédp kiém soat cdén tring gay hai Spodoptera litura
<130> DBNBC32

<160> 22

<170> Patent phién badn 3.5

<210> 1

<211> 789

<212Z> PRT

<213> trinh tyu nhan tao

<220>
<223> trinh tyu axit amin Vip3Aa-01

<400> 1

Met Asn Lys Asn Asn Thr Lys Leu Ser Thr Arg Ala Leu Pro Ser Phe
1 5 10 15

Ile Asp Tyr Phe Asn Gly Ile Tyr Gly Phe Ala Thr Gly Ile Lys Asp
20 25 30

Ile Met Asn Met Ile Phe Lys Thr Asp Thr Gly Gly Asp Leu Thr Leu
35 40 45

Asp Glu Ile Leu Lys Asn Gln Gln Leu Leu Asn Asp Ile Ser Gly Lys
50 55 60

Leu Asp Gly Val Asn Gly Ser Leu Asn Asp Leu Ile Ala Gln Gly Asn
65 70 75 80

Leu Asn Thr Glu Leu Ser Lys Glu Ile Leu Lys Ile Ala Asn Glu Gln
85 90 95

Asn Gln Val Leu Asn Asp Val Asn Asn Lys Leu Asp Ala Ile Asn Thr
100 105 110

Met Leu Arg Val Tyr Leu Pro Lys Ile Thr Ser Met Leu Ser Asp Val
115 120 125

Met Lys Gln Asn Tyr Ala Leu Ser Leu Gln Ile Glu Tyr Leu Ser Lys
130 135 140

Gln Leu Gln Glu Ile Ser Asp Lys Leu Asp Ile Ile Asn Val Asn Val

-56-



145

Leu

Lys

Ser

Leu

Asp

225

Asn

Thr

Asn

Leu

Ser

305

Asn

Lys

Pro

Val

Lys

Ile

Tyr

Ser

Thr

210

Gly

Asn

Lys

Phe

Thr

290

Ile

Ile

Val

Gly

Leu

370

Asp

Asn

val

Lys

195

Glu

Phe

Leu

Glu

Leu

275

Thr

Met

Leu

Lys

His

355

Lys

Ser

Ser

Asn

180

Val

Leu

Glu

Phe

Asn

260

Ile

Cys

Asn

Pro

Gly

340

Ala

Val

Leu

Thr

165

Glu

Lys

Thr

Phe

Gly

245

Val

Val

Arg

Glu

Thr

325

Ser

Leu

Tyr

Ser

150

Leu

Lys

Lys

Glu

Tyr

230

Arg

Lys

Leu

Lys

His

310

Leu

Asp

Ile

Glu

Glu

Thr

Phe

Asp

Leu

215

Leu

Ser

Thr

Thr

Leu

295

Leu

Ser

Glu

Gly

Ala

375

Val

Glu

Glu

Gly

200

Ala

Asn

Ala

Ser

Ala

280

Leu

Asn

Asn

Asp

Phe

360

Lys

Ile

Ile

Glu

185

Ser

Lys

Thr

Leu

Gly

265

Leu

Gly

Lys

Thr

Ala

345

Glu

Leu

Tyxr

37154

Thr

170

Leu

Pro

Ser

Phe

Lys

250

Ser

Gln

Leu

Glu

Phe

330

Lys

Ile

Lys

Gly

-57-

155

Pro

Thr

Ala

Val

His

235

Thr

Glu

Ala

Ala

Lys

315

Ser

Met

Ser

Gln

Asp

Ala

Phe

Asp

Thr

220

Asp

Ala

Val

Gln

Asp

300

Glu

Asn

Ile

Asn

Asn

380

Met

Tyr

Ala

Ile

205

Lys

Val

Ser

Gly

Ala

285

Ile

Glu

Pro

Val

Asp

365

Tyr

Asp

Gln

Thr

190

Leu

Asn

Met

Glu

Asn

270

Phe

Asp

Phe

Asn

Glu

350

Ser

Gln

Lys

Arg

175

Glu

Asp

Asp

Val

Leu

255

vVal

Leu

Tyr

Arg

Tyr

335

Ala

Ile

Val

Leu

160

Ile

Thr

Glu

vVal

Gly

240

Ile

Tyr

Thr

Thr

Val

320

Ala

Lys

Thr

Asp

Leu



385

Cys

Pro

Thr

Glu

Arg

465

Ile

Asp

Glu

Val

Glu

545

Val

Lys

Thr

Leu

Asn

Pro

Asn

Leu

Ile

450

Thr

Ser

Glu

Leu

Pro

530

Glu

Asp

Asp

Glu

Lys

610

Leu

Asp

Glu

Arg

435

Asp

Leu

Glu

Asn

Leu

515

Pro

Asp

His

Gly

Tyr

595

Asp

Glu

Gln

Tyr

420

Tyr

Leu

Ser

Thr

Ser

500

Leu

Ser

Asn

Thr

Gly

580

Val

Glu

Asp

Ser

405

Val

Glu

Asn

Ala

Phe

485

Arg

Ala

Gly

Leu

Gly

565

Ile

Ile

Asn

Tyr

390

Glu

Ile

val

Lys

Asn

470

Leu

Leu

Thr

Phe

Glu

550

Gly

Ser

Gln

Thr

Gln

Gln

Thr

Thr

Lys

455

Asp

Thr

Ile

Asp

Ile

535

Pro

val

Gln

Tyr

Gly

615

Thr

Ile

Lys

Ala

440

Lys

Asp

Pro

Thr

Leu

520

Ser

Trp

Asn

Phe

Thr

600

Tyr

Ile

Tyr

Ile

425

Asn

Val

Gly

Ile

Leu

505

Ser

Asn

Lys

Gly

Ile

585

Val

Ile

Asn

37154

Tyr

410

Asp

Phe

Glu

Val

Asn

490

Thr

Asn

Ile

Ala

Thr

570

Gly

Lys

His

Lys

-58-

395

Thr

Phe

Tyr

Ser

Tyr

475

Gly

Cys

Lys

Val

Asn

555

Lys

Asp

Gly

Tyr

Arg

Asn

Thr

Asp

Ser

460

Met

Phe

Lys

Glu

Glu

540

Asn

Ala

Lys

Lys

Glu

620

Phe

Asn

Lys

Ser

445

Glu

Pro

Gly

Ser

Thr

525

Asn

Lys

Leu

Leu

Pro

605

Asp

Thr

Ile

Lys

430

Ser

Ala

Leu

Leu

Tyr

510

Lys

Gly

Asn

Tyr

Lys

590

Ser

Thr

Thr

Val

415

Met

Thr

Glu

Gly

Gln

495

Leu

Leu

Ser

Ala

Val

575

Pro

Ile

Asn

Gly

400

Phe

Lys

Gly

Tyr

Val

480

Ala

Arg

Ile

Ile

Tyr

560

His

Lys

His

Asn

Thr



625

Asp Leu

Ala Trp

Lys

Gly

Leu Leu Ser

Ser Thr
690

Gly Ile
705

Val Tyr

Arg Glu

Ser Glu

Leu Ser
770

Asp Val
785

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

<220>
<223>

<400>

675

Asn

Leu

Phe

Val

Met

755

Gln

Ser

2
789
PRT

Gly

Asp

660

Pro

Ile

Lys

Ser

Leu

740

Phe

Gly

Ile

trinh tu

trinh tu

2

Met Asn Lys Asn

1

Ile Asp Tyr Phe

20

Val

645

Asn

Glu

Ser

Gln

val

725

Phe

Thr

Asn

Lys

nhén tao

630

Tyr

Phe

Leu

Gly

Asn

710

Ser

Glu

Thr

Asn

Leu

Ile

Ile

Asn

695

Leu

Gly

Lys

Lys

Leu
775

Ile

Ile

Asn

680

Thr

Gln

Asp

Arg

Phe

760

Tyr

Leu

Leu

665

Thr

Leu

Leu

Ala

Tyr

745

Glu

Gly

axit amin Vip3RAa-02

37154

Lys

650

Glu

Asn

Thr

Asp

Asn

730

Met

Lys

Gly

635

Ser

Ile

Asn

Leu

Ser

715

Val

Ser

Asp

Pro

Gln

Trp

Tyr

700

Phe

Arg

Gly

Asn

Ile
780

Asn

Pro

Thr

685

Gln

Ser

Ile

Ala

Phe

765

vVal

Gly

Ser

670

Ser

Gly

Thr

Arg

Lys

750

Tyr

His

Asp

655

Glu

Thr

Gly

Tyr

Asn

735

Asp

Ile

Phe

640

Glu

Lys

Gly

Arg

Arg

720

Ser

Val

Glu

Tyr

Asn Thr Lys Leu Ser Thr Arg Ala Leu Pro Ser Phe

5

10

15

Asn Gly Ile Tyr Gly Phe Ala Thr Gly Ile Lys Asp

25

-5O-

30



Ile

Asp

Leu

65

Leu

Asn

Met

Ile

Met Asn
35

Glu Ile
50

Asp Gly

Asn Thr

Gln Val

Leu Arg

115

Lys Gln

-.130

Gln

145

Leu

Lys

Ser

Leu

Asp

225

Asn

Thr

Leu Gln

Ile Asn

Tyr Val

Ser Lys

195

Thr Glu

210

Gly Phe

Asn Leu

Lys Glu

Met

Leu

Val

Glu

Leu

100

Val

Asn

Glu

Ser

Asn

180

Val

Leu

Glu

Phe

Asn
260

Ile

Lys

Asn

Leu

85

Asn

Tyr

Tyr

Ile

Thr

165

Glu

Lys

Thr

Phe

Gly

245

Val

Phe

Asn

Gly

70

Ser

Asp

Leu

Ala

Ser

150

Leu

Lys

Lys

Glu

Tyr

230

Arg

Lys

Lys

Gln

Ser

Lys

val

Pro

Leu

135

Asp

Thr

Phe

Asp

Leu

215

Leu

Ser

Thr

Thr

40

Gln

Leu

Glu

Asn

Lys

120

Ser

Lys

Glu

Glu

Gly

200

Ala

Asn

Ala

Ser

Asp

Leu

Asn

Ile

Asn

105

Ile

Leu

Leu

Ile

Glu

185

Ser

Lys

Thr

Leu

Gly
265

37154

Thr

Leu

Asp

Leu

90

Lys

Thr

Gln

Asp

Thr

170

Leu

Pro

Ser

Phe

Lys

250

Ser

-60-

Gly

Asn

Leu

75

Lys

Leu

Ser

Ile

Ile

155

Pro

Thr

Ala

Val

His

235

Thr

Glu

Gly

Asp

60

Ile

Ile

Asp

Met

Glu

140

Ile

Ala

Phe

Asp

Thr

220

Asp

Ala

Val

Asp

45

Ile

Ala

Ala

Ala

Leu

125

Tyr

Asn

Tyr

Ala

Ile

205

Lys

Val

Ser

Gly

Leu

Ser

Gln

Asn

Ile

110

Ser

Leu

Val

Gln

Thr

190

Leu

Asn

Met

Glu

Asn
270

Thr

Gly

Gly

Glu

95

Asn

Asp

Ser

Asn

Arg

175

Glu

Asp

Asp

Val

Leu

255

Val

Leu

Lys

Asn

80

Gln

Thr

Val

Lys

Val

160

Ile

Thr

Glu

Val

Gly

240

Ile

Tyr



Asn

Leu

Sef

305

Asn

Lys

Pro

Val

Lys

385

Cys

Pro

Thr

Glu

Arg

465

Ile

Asp

Phe

Thr

290

Ile

Ile

Val

Gly

Leu

370

Asp

Pro

Asn

Leu

Ile

450

Thr

Ser

Glu

Leu

275

Thr

Met

Leu

Lys

His

355

Lys

Ser

Asp

Glu

Arg

435

Asp

Leu

Glu

Asn

Ile

Cys

Asn

Pro

Gly

340

Ala

vVal

Leu

Gln

Tyr

420

Tyr

Leu

Ser

Thr

Ser
500

Val

Arg

Glu

Thr

325

Ser

Leu

Tyr

Ser

Ser

405

Val

Glu

Asn

Ala

Phe

485

Arg

Leu

Lys

His

310

Leu

Asp

Ile

Glu

Glu

390

Glu

Ile

Val

Lys

Asn

470

Leu

Leu

Thr

Leu

295

Leu

Ser

Glu

Gly

Ala

375

Val

Gln

Thr

Thr

Lys

455

Asp

Thr

Ile

Ala

280

Leu

Asn

Asn

Asp

Phe

360

Lys

Ile

Ile

Lys

Ala

440

Lys

Asp

Pro

Thr

Leu

Gly

Lys

Thr

Ala

345

Glu

Leu

Tyr

Tyr

Ile

425

Asn

Val

Gly

Ile

Leu
505

37154

Gln

Leu

Glu

Phe

330

Lys

Ile

Lys

Gly

Tyr

410

Asp

Phe

Glu

Val

Asn

490

Thr

-61-

Ala

Ala

Lys

315

Ser

Met

Ser

Gln

Asp

395

Thr

Phe

Tyr

Ser

Tyzr

475

Gly

Cys

Gln

Asp

300

Glu

Asn

Ile

Asn

Asn

380

Met

Asn

Thr

Asp

Ser

460

Met

Phe

Lys

Ala

285

Ile

Glu

Pro

vVal

Asp

365

Tyr

Asp

Asn

Lys

Ser

445

Glu

Pro

Gly

Ser

Phe

Asp

Phe

Asn

Glu

350

Ser

Gln

Lys

Ile

Lys

430

Ser

Ala

Leu

Leu

Tyr
510

Leu

Tyr

Arg

Tyr

335

Ala

Ile

vVal

Leu

Val

415

Met

Thr

Glu

Gly

Gln

495

Leu

Thr

Thr

vVal

320

Ala

Lys

Thr

Asp

Leu

400

Phe

Lys

Gly

Tyr

Val

480

Ala

Arg



Glu

val

Glu

545

Val

Lys

Thr

Leu

Asn

625

Asp

Ala

Leu

Ser

Gly

705

val

Arg

Leu

Pro

530

Glu

Asp

Asp

Glu

Lys

610

Leu

Leu

Trp

Leu

Thr

690

Ile

Tyr

Glu

Leu

515

Pro

Asp

His

Gly

Tyr

595

Asp

Glu

Lys

Gly

Ser

675

Asn

Leu

Phe

Val

Leu

Ser

Asn

Thr

Gly

580

Val

Glu

Asp

Gly

Asp

660

Pro

Ile

Lys

Ser

Leu
740

Ala

Gly

Leu

Gly

565

Ile

Ile

Asn

Tyr

Val

645

Asn

Glu

Ser

Gln

Val

725

Phe

Thr

Phe

Glu

550

Gly

Ser

Gln

Thr

Gln

630

Tyr

Phe

Leu

Gly

Asn

710

Ser

Glu

Asp

Ile

535

Pro

Val

Gln

Tyr

Gly

615

Thr

Leu

Ile

Ile

Asn

695

Leu

Gly

Lys

Leu

520

Ser

Trp

Asn

Phe

Thr

600

Tyr

Ile

Ile

Ile

Asn

680

Thr

Gln

Asp

Arg

Ser

Asn

Lys

Gly

Ile

585

Val

Ile

Asn

Leu

Leu

665

Thr

Leu

Leu

Ala

Tyr
745

37154

Asn

Ile

Ala

Thr

570

Gly

Lys

His

Lys

Lys

650

Glu

Asn

Thr

Asp

Asn

730

Met

-62-

Lys

Val

Asn

555

Lys

Asp

Gly

Tyr

Arg

635

Ser

Ile

Asn

Leu

Ser

715

Val

Ser

Glu

Glu

540

Asn

Ala

Lys

Lys

Glu

620

Phe

Gln

Ser

Trp

Tyxr

700

Phe

Arg

Gly

Asn

Lys

Leu

Leu

Pro

605

Asp

Thr

Asn

Pro

Thr

685

Gln

Ser

Ile

Ala

Lys

Gly

Asn

Tyr

Lys

590

Ser

Thr

Thr

Gly

Ser

670

Ser

Gly

Thr

Arg

Lys
750

Leu

sSer

Ala

Val

575

Pro

Ile

Asn

Gly

Asp

655

Glu

Thr

Gly

Tyr

Asn

735

Asp

Ile

Ile

Tyr

560

His

Lys

His

Asn

Thr

640

Glu

Lys

Gly

Arg

Arg

720

ser

Val



Ser Glu Met Phe
755

Leu Ser Gln Gly

770

Asp Val Ser Ile

785

<210> 3
<211>
<212>
<213>

ADN
<220>
<223>

<400> 3
atgaacaaga

aatggcatct
gacactggcg
atétctggca
ctcaacacag
aatgatgtga
attactagca
tatctgagca
ctcatcaaca
gagaagttcg
tcaécagccg
aagaatgacg
aacaatcttt
gttaagacga
ctccaggccc
atcgattaca
aatatccttc
tccgacgaag

gagatttcta

2370

trinh tu

Lys

acaacaccaa
atgggtttgc
gggatcttac
agctggacgg
aactgtctaa
acaataagct
tgctctcgga
agcagcttca
gcaccctgac
aggaactcac
acatcctgga
tcgatggctt
ttgggcggag
gcggctcgga
aagcgtttct
cctccatcat
cgacactctc
atgcaaagat

acgactcaat

760

775

nhdn tao

gctctccaca

tacggggatc
gctcgacgag
cgtgaatggg
ggagatcctc
cgacgccatc
cgtcatgaag
agaaatctcg
ggagattaca
ttttgctaca
tgagcttaca
cgagttttac
cgctctcaag
ggtcgggaat
cacgctgacc
gaacgagcac
gaacactttt
gatcgttgag

taccgtgctg

37154

trinh tu nucleotit Vip3Aa-01

cgggcacttc
aaggacatta
attcttaaga
tcacttaacg
aagattgcaa
aacacaatgc
cagaactacg
gacaagctgg
ccggcgtacc
gaaacttcca
gaactcactg
ctgaacacgt
actgcatcgg
gtttacaact
acctgccgca
ctgaacaagg
tctaatccaa
gccaagcctg

aaggtctacg

-63-

765

780

cctectttat
tgaacatgat
atcagcaact
acctcatcgc
atgagcagaa
ttcgegtgta
cgctgtccect
atatcattaa
agaggatcaa
gcaaggtcaa
agctggcgaa
tccacgacgt
aactgatcac
tccttategt
agctcctcgg
agaaggagga
actacgctaa
gccatgcgcet

aggcgaagct

Thr Thr Lys Phe Glu Lys Asp Asn Phe Tyr Ile Glu

Asn Asn Leu Tyr Gly Gly Pro Ile Val His Phe Tyr

tgactacttt
cttcaagaca
cctgaacgat
tcaggggaat
ccaagttctt
cctecccaaag
tcaaattgag
tgtgaacgtc
gtatgtgaat
gaaggatggc
gtccgtgacc
tatggtgggc
caaggagaac
cctcaccgca
cctcgcagac
gttccgegtyg
ggtcaagggc
catcgggttc

caagcagaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tatcaagtgg
tgccctgatc
gtgatcacca
aacttctatg
gaggccgaat
atttctgaga
cgcctgatca
tctaacaagg
aacgggtcaa
gttgaccaca
atctcccagt
gtgaagggca
gatactaaca
gacctgaagg
aacttcatca
accaataact
cagggcggga
gtctattttt
ttcgagaaga
gagaaggaca
gttcattttt
<210> 4

<211>

<212>
<213>

ADN
<220>
<223>

<400> 4
atgaacaaga

aatggcatct

gacactggcg

atctctggca

2370

acaaggattc
agtccgagca
agattgactt
attcgtctac
acagaaccct
ccttectceac
cccttacgtyg
aaacgaagct
ttgaggaaga
caggcggggat
tcattggcga
agccaagcat
acaacctgga
gggtctatct
ttctcgaaat
ggacatccac
gaggcattct
cagtttccgg
gatacatgtc

acttttatat

acgacgtgag

acaacaccaa
atgggtttgc
gggatcttac

agctggacgg

tctgtcagag
aatctactat
tacgaagaag
gggcgagatc
gtcggcgaac
gcccatcaat
caagagctac
gatcgttccg
taatctggaa
gaatggcact
caagctgaag
ccacctcaag
ggactaccag
tattctcaag
ctccectage
tggcagcacg
gaagcagaac
cgacgcgaat
tggcgctaag
cgaactgtcc

catcaagtga

trinh tu nhé&n tao

gctctccaca
tacggggatc
gctcgacgag

cgtgaatggg

37154

gttatctacg
acgaacaata
atgaagacac
gacctcaaca
gacgatggcg
ggctttgggc
ctcagggagc
ccatcaggct
ccgtggaagyg
aaggcgctct
ccgaagacag
gatgagaaca
acaatcaata
tcccagaatg
gagaagctcc
aatatctcgg
ctccaactgg
gtgcgcatca
gatgtgtcag

caagggaata

trinh tu nucleotit Vip3ARa-02

cgggcacttce
aaggacatta
attcttaaga

tcacttaacg

gcgacatgga
ttgtcttcce
tccggtacga
agaagaaggt
tgtatatgcc
tccaggcaga
tgctgcttgc
tcatctccaa
ctaacaataa
atgtgcataa
aatacgtgat
cagggtacat
agaggttcac
gcgatgaggc
tgagccccga
ggaacaccct
attcgttctc
ggaactcgcg
aaatgttcac

acctctacgg

cctcctttat
tgaacatgat
atcagcaact

acctcatcgc

taagctgctt
caacgaatac
ggtgacggct
cgaatcatcc
tcttggggtc
tgagaactcc
caccgacctc
tattgtggag
gaacgcatac
ggatggtggc
tcaatatact
ccattacgaa
aactggcact
ctggggcgac
gctgattaac
gacgctttac
tacctacaga
ggaagtcctc
cacgaagttt

cggccccatt

tgactacttt
cttcaagaca
cctgaacgat

tcaggggaat

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2370

60

120

180

240



ctcaacacag
aatgatgtga
attactagca
tatctgagca
ctcatcaaca
gagaagttcg
tcaccagceg
aagaatgacg
aacaatcttt
gttaagacga
ctccaggccc
atcgattaca
aatatccttc
tccgacgaag
gagatttcta
tatcaagtgg
tgccctgatce
gtgatcacca
aacttctatg
gaggccgaat
atttctgaga
cgcctgatca
tctaacaagg
aacéggtcaa
gttgaccaca
atctcccagt
gtgaagggca
gatactaaca
gacctgaagg

aacttcatca

aactgtctaa
acaataagct
tgctctcgga
agcagcttca
gcaccctgac
aggaactcac
acatcctgga
tcgatggcett
ttgggcggag
gcggctcgga
aagcgtttct
cctccatcat
cgacactctc
atgcaaagat
acgactcaat
acaaggattc
agtccgagca
agattgactt
attcgtctac
acagaaccct
ccttcctcac
cccttacgtg
aaacgaagct
ttgaggaaga
caggcggggt
tcattggcga
agccaagcat
acaacctgga
gggtctatct

ttctcgaaat

ggagatcctc
cgacgccatc
cgtcattaag
agaaatctcg
ggagattaca
ttttgctaca
tgagcttaca
cgagttttac
cgctctcaag
ggtcgggaat
cacgctgacc
gaacgagcac
gaacactttt
gatcgttgag
taccgtgctg
tctgtcagag
aatctactat
tacgaagaag
gggcgagatc
gtcggcgaac
gcccatcaat
caagagctac
gatcgttceg
taatctggaa
gaatggcact
caagctgaag
ccacctcaag
ggactaccag
tattctcaag

ctcccctage

37154

aagattgcaa
aacacaatgc
cagaactacg
gacaagctgg
ccggcgtacc
gaaacttcca
gaactcactg
ctgaacacgt
actgcatcgg
gtttacaact
acctgccgca
ctgaacaagg
tctaatccaa
gccaagcctyg
aaggtctacg
gttatctacg
acgaacaata
atgaagacac
gacctcaaca
gacgatggcg
ggctttgggc
ctcagggagce
ccatcaggct
ccgtggaagg
aaggcgctcet
ccgaagacag
gatgagaaca
acaatcaata
tcccagaatg

gagaagctcc

-65-

atgagcagaa
ttcgegtgta
cgctgtccct
atatcattaa
agaggatcaa
gcaaggtcaa
agctggcgaa
tccacgacgt
aactgatcac
tccttategt
agctcctcgg
agaaggagga
actacgctaa
gccatgcgcet
aggcgaagct
gcgacatgga
ttgtcttcce
tccggtacga
agaagaaggt
tgtatatgcc
tccaggcaga
tgctgcttge
tcatctccaa
ctaacaataa
atgtgcataa
aatacgtgat
cagggtacat
agaggttcac
gcgatgaggce

tgagccccga

ccaagttctt
cctcccaaag
tcaaattgag
tgtgaacgtc
gtatgtgaat
gaaggatggc
gtccgtgacc
tatggtgggc
caaggagaac
cctcaccgca
cctcgcagac
gttccgegtyg
ggtcaagggc
catcgggttc
caagcagaat
taagctgctt
caacgaatac
ggtgacggct
cgaatcatcc
tcttggggtce
tgagaactcc
caccgacctc
tattgtggag
gaacgcatac
ggatggtggc
tcaatatact
ccattacgaa
aactggcact

ctggggcgac

gctgattaac

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



accaataact
cagggcggga
gtctattttt
ttcgagaaga
gagaaggaca
gttcattttt
<210> 5

<211>

<212>
<213>

ADN
<220>
<223>

<400> 5
atggacaaca

gtcgaggtgce
tccctecacge
gtggacatca
gagcagctca
gagggcctca
cccactaacc
ctgaccaccg
tacgtccagg
aggtggggct
ggcaactaca
cctgattcta
ctggacattg
tcccaactga
aggggcagcg
aacagcatca
atcatggcct
atgggcaacg

accctgagcet

2457

ggacatccac
gaggcattct
cagtttccgg
gatacatgtc
acttttatat

acgacgtgag

acccaaacat
tcggcggtga
agttcctgct
tctggggcat
tcaaccagag
gcaacctcta
cagctctccg
ccatcccact
ccgccaacct
tcgacgccgce
ccgaccacgce
gagactggat
tgtccctett
cccgcgaaat
cccagggcat
ctatctacac
ccceggteygg
ccgctccaca

ccaccctgta

tggcagcacg
gaagcagaac
cgacgcgaat
tggcgctaag
cgaactgtcc

catcaagtga

trinh tu nhén tao

trinh tu nucleotit CrylAb

caacgagtgc
gcgcatcgag
cagcgagttc
ctttggcccce
gatcgaggag
ccaaatctac
cgaggagatg
cttcgeccgtce
gcacctcagc
caccatcaac
tgtcegetgg
tcgctacaac
cccgaactac
ctacaccaac
cgagggctcc
cgatgcccac
cttcagecggce
acaacgcatc

ccgcaggccc

37154

aatatctcgg
ctccaactgg
gtgcgcatca
gatgtgtcag

caagggaata

atcccgtaca
accggttaca
gtgccaggcg
tcccagtggg
ttcgccagga
gctgagagct
cgcatccagt
cagaactacc
gtgctgaggg
agccgctaca
tacaacactg
cagttcaggc
gactcccgca
cccgtcectgg
atcaggagcc
cgcggcgagt
cccgagttta
gtcgctcagce

ttcaacatcg

-66-

ggaacaccct
attcgttctc
ggaactcgcg
aaatgttcac

acctctacgg

actgcctcag
cccccatcga
ctggcttecgt
acgccttect
accaggccat
tccgecgagtyg
tcaacgacat
aagtcccgcet
acgtcagcgt
acgacctcac
gcctggageg
gcgagctgac
cctacccgat
agaacttcga
cacacctgat
actactggtc
cctttceccectcet

tgggccaggg

gtatcaacaa

gacgctttac
tacctacaga
ggaagtcctc
cacgaagttt

cggccccatt

caaccctgag
catctccctc
cctgggcectce
ggtgcaaatc
cagccgcctg
ggaggccgac
gaacagcgcc
cctgtccgtg
gtttggccag
caggctgatc
cgtctgggge
cctcaccgtce
ccgcaccgtg
cggtagcecttc
ggacatcctc
cggccaccag
ctacggcacg
cgtctaccge

ccagcagctg

2100

2160

2220

2280

2340

2370

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tcecgtcectgg
taccgcaaga
ccccccaggce
agcaactcgt
gagttcaaca
aacctgggca
cgééggacct
cagaggtacc
atcgacggca
ctccaatccg
tccagegttt
cgcattgagt
cagaaggctg
actgactacc
ctcgacgaga
aggaatctcc
cgcggcagca
actctcctgg
tccaagctca
ctcgagattt
ggttccctct
cacttctcct
<210> 6

<211>

<212>
<213>

ADN

<220>
<223>

<400> 6

1818

atggcactga
gcggcacggt
agggtttttc
ccgtgagcat
atatcattcc
gcggcacctc
cccecgggeca
gcgtcaggat
ggccgatcaa
gcagcttccg
tcaccctgag
tcgtgccagce
tcaatgagct
acatcgacca
agaaggagct
tccaggaccce
ccgacatcac
gcactttcga
aggcttacac
acctgatccg
ggccgctgag

tggacatcga

gttcgcctac
ggattccctg
ccacaggctc
catcagagct
gtcctcccaa
cgtggtgaag
gatcagcacc
tcgctacgcet
tcagggtaac
caccgtgggt
cgcccacgtg
cgaggtcacc
cttcacgtcc
agtctccaac
gtccgagaag
caatttccgc
gatccagggce
cgagtgctac
tcgctaccag
ctacaacgcc
cgcccccagce

tgtgggctgc

trinh tu nhén tao

trinh tyu nucleotit CrylFa

atggagaaca acatacagaa tcagtgcgtc

37154

ggcacctcct
gacgagatcc
agccacgtgt
cctatgttct
atcacccaaa
ggcccaggct
ctcecgegtcea
agcaccacca
ttctccgeca
ttcaccaccc
ttcaattccyg
ttcgaagccg
agcaatcaga
ctcgtggagt
gtgaagcatg
ggcatcaaca
ggcgacgatg
cctacctact
ctccgeggcet
aagcacgaga
ccgatcggcea

accgacctga

ccaacctgcc
caccacagaa
ccatgttccg
cctggattca
tcccecectceac
tcacgggcgg
acatcaccgc
acctgcaatt
ccatgtccag
ccttcaactt
gcaatgaggt
agtacgacct
tcggcctgaa
gcctctececga
ccaagcgtcect
ggcagctcga
tgttcaagga
tgtaccagaa
acatcgaaga
ccgtcaacgt
agtgtgccca

acgaggactt

ctccgctgtce
caacaatgtg
ctcecggcettc
tcgcagcgcg
caagtccacc
cgacatcctg
tccecectgtcece
ccacacctcc
cggcagcaac
ctccaacggc
gtacattgac
ggagagagcc
gaccgacgtc
tgagttctgc
cagcgacgag
ccgcggcetgg
gaactacgtg
gatcgatgag
cagccaagac
gcccggtact
ccacagccac

tcggtag

ccctacaact gcctcaacaa tcctgaagta

gagattctca acgaagagag gtcgactggc agattgccgt tagacatctc cctgtccctt

acacgtttcce tgttgtctga gtttgttcca ggtgtgggag ttgcgtttgg cctcttcgac

-67-
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1260

1320

1380

1440
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1560

1620

1680

1740

1800

1860
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2040

2100

2160

2220

2280

2340

2400

2457

60

120

180



ctcatctggg
ttgattgaac
ttagcagaca
aatgcccaac
acagccatca
caagctgcta
ggactggaca
tacacgaaac
actcgccaat
atagttgctc
cttacaaggg
cccaatggtt
aactctttgt
gttagctcac
cccgggggceyg
gatcctgtct
gtggccttte
gactctctag
catgtgctga
tggagagcac
ccagagagaa
gttgtaagag
ttcgcgtaca
cgctatgceccet
gctggtcagt
tacgccacta
gctgatacct
actgccacac
<210> 7

<211l> 1992
<212> ADN

gcttcatcac
aaaggattga
gctatgagat
tgagagaaga
acaacttcac
acctgcactt
tagctactgt
attgtttgga
gggccaggtt
tctttccgaa
agatctacac
tcaacagggc
ttgtgactgc
gcaacacggc
ccatctggat
tcgtccecgagg
aacaaactgg
atgagatacc
atcatgttac
caatgttctc
tcactcagat
ggccggggtt
ccattgtcaa
ctactaccaa
tcaacaagac
tcaacaccygc
tcagttcaygg

tcgagtaa

tccatctgat
gaccttggaa
ctacattgaa
tgtgcgtata
ccttaccagce
gtcactactg
caacaatcac
tacctacaat
caatcagttc
ctacgatgtt
cagttcagtc
tgagtttgga
agagactgtt
tggcaatcgt
tgcagatgaa
aggctttggce
tacgaatcac
acctcaagac
ctttgtgcge
ttggacgcat
tccecttggtg
cacgggagga
catcaatggg
tctaagaatc
aatggatacc
gttcaccttt

caacgaagtg

37154

tggagcctct
aggaatcggg
gcactaagag
cgctttgcta
ttcgagatcc
cgcgacgctg
tacaacagac
cagggattgg
aggagagacc
cgtacctatc
attgaagact
gtcagaccac
agatcccaaa
atcaactttc
gatccacgtc
aatcctcact
acccgcacat
aacagcggcg
tggccaggtyg
cgtagcgcta
aaggcacaca
gacattcttc
caacttcccc
tacgttacgg
ggtgatccac
ccaatgagcc

tacattgaca

-68-

ttcttctcca
ccatcactac
agtgggaagc
acacagatga
ctcttctcectce
tgtcgtttgg
tcatcaatct
agaacctgag
ttacacttac
cgattcaaac
ctccagtttc
cccatctcat
ctgtgtgggg
ctagttacgg
ctttctatcg
atgtactcgg
tcaggaactc
caccttggaa
agatctcagg
cccccacaaa
cacttcagtc
gacgcactag
aaaggtatcg
ttgcaggtga
ttacattcca
agagcagttt

ggtttgagtt

gattgaacag
ccttcgtggce
caatcctaac
tgctttgatc
ggtctatgtt
gcaaggttgg
gattcatcga
aggtactaac
tgtgttagac
gtcatcccaa
tgcgaacata
ggacttcatg
aggacactta
ggtcttcaat
gaccttgtca
tcttagggga
cgggaccatt
tgactactcc
ttccgactca
caccattgat
aggaactaca
tggaggacca
tgccaggata
acggatcttt
atctttctcc
cacagtaggt

gattccagtt

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1818



<213> ngd

<400> 7
ctgcagtgca

agttataaaa
tctttataca
tatcagtgtt
gtattttgac
ttttgcaaat
gtttagggtt
agcétctaaa
taaaatagaa
aactaaggaa
cgagtctaac
cggcacggca
acttgctccg
ggcaggcggce
ctcéttcgct
tccccaacct
ccgtcggeac
tctctagatc
tgtgttagat
tgtacgtcag
atggctctag
gggtttggtt
tcttttcatg
agatcggagt
gtgtgtgcca
ggataggtat
gcttggttgt
aatactgttt

catcttcata

gcgtgacccg
aattaccaca
tatatttaaa
ttagagaatc
aacaggactc
agcttcacct
aatggttttt
ttaagaaaac
taaaataaag
acatttttct
ggacaccaac
tctctgtcecyge
ctgtcggcat
ctcctectcec
ttcccttect
cgtgttgttc
ctcecgecttca
ggcgttecegg
ccgtgtttgt
acacgttctg
ccgttccecgea
tgccctttte
cttttttttg
agaattctgt
tacatattca
acatgttgat
gatgatgtgg
caaactacct

gttacgagtt

gtcgtgcecccc
tatttttttt
ctttactcta
atataaatga
tacagtttta
atataatact
atagactaat
taaaactcta
tgactaaaaa
tgtttcgagt
cagcgaacca
tgcctctgga
ccagaaattg
tctcacggca
cgccecgceegt
ggagcgcaca
aggtacgccg
tccatggtta
gttagatccg
attgctaact
gacgggatcg
ctttatttca
tcttggttgt
ttcaaactac
tagttacgaa
gcgggtttta
tgtggttggg
ggtgtattta

taagatggat

37154

tctctagaga
gtcacacttg
cgaataatat
acagttagac
tctttttagt
tcatccattt
ttttttagta
ttttagtttt
ttaaacaaat
agataatgcc
gcagcgtcgce
cccctctcecga
cgtggcggag
cggcagctac
aataaataga
cacacacaac
ctcgtcctcece
gggcccggta
tgctgctagce
tgccagtgtt
atttcatgat
atatatgccg
gatgatgtgg
ctggtggatt
ttgaagatga
ctgatgcata
cggtcgttca
ttaattttgg

ggaaatatcg

-69-

taatgagcat
tttgaagtgc
aatctatagt
atggtctaaa
gtgcatgtgt
tattagtaca
catctatttt
tttatttaat
accctttaag
agcctgttaa
gtcgggccaa
gagttccgcet
cggcagacgt
gggggattcc
caccccctcece
cagatctccc
ccccccccecec
gttctacttc
gttcgtacac
tctctttggg
tttttttgtt
tgcacttgtt

tctggttggg

tattaatttt
tggatggaaa
tacagagatg
ttcgttctag
aactgtatgt

atctaggata

tgcatgtcta
agtttatcta
actacaataa
ggacaattga
tcteccttttt
tccatttagg
attctatttt
aatttagata
aaattaaaaa
acgccgtcga
gcgaagcaga
ccaccgttgg
gagccggcac
tttcccaccg
acaccctctt
ccaaatccac
ctctctacct
tgttcatgtt
ggatgcgacc
gaatcctggg
tcgttgcata
tgtcgggtca
cggtcgttct
ggatctgtat
tatcgatcta
ctttttgttc
atcggagtag
gtgtgtcata

ggtatacatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



ttgatgtggg
ctaaccttga
gatatacttg
atacgctatt
ttacttctgc
<210> 8

<211> 253
<212> ADN

<213>

<400> 8
gatcgttcaa

atgattatca
atgacgttat
gcgatagaaa
atyttactag
<210> 9

<211>

<212>
<213>

ADN
<400> 9

atgcaaaaac
gaactttatg
catccgaaaa
gtgattgaga
ctgcctttcc
aacaaacaca
gccgccgagce
cctttecttg
gtcgcaggtg
agcgaactgt
attttaaaat
tctgaatttt

ttgaaccctg

1176

ttttactgat gcatatacat

gtacctatct
gatgatggca
tatttgcttyg

ag

acatttggca
tataatttct
ttatgagatg
acaaaatata

atc

tcattaactc
gtatggaaaa
gcagttcacyg
gtgataaatc
tgttcaaagt
attctgaaat
gtaactataa
cgatgaacygc
cacatccggce
tcgccagect
cggccctega

acccggaaga

gcgaagcgat

attataataa
tatgcagcag

gtactgtttc

agrobacterium tumefaciens

ataaagtttc
gttgaattac
ggtttttatg

gcgcgcaaac

escherichia coli

agtgcaaaac
tccgtcecage
agtgcagaat
gactctgctc
attatgcgca
cggttttgec
agatcctaac
gtttcgtgaa
gattgctcac
gttgaatatg
tagccagcag
cagcggtcetg

gttcctgttc

37154

gatggcatat
acaagtatgt
ctatatgtgg

ttttgtcgat

ttaagattga
gttaagcatg
attagagtcc

taggataaat

tatgcctggg
cagccgatgg
gccgcececggag
ggagaggccg
gcacagccac
aaagaaaatg
cacaagccgg
ttttccgaga
tttttacaac
cagggtgaag
ggtgaaccgt
ttctccececge

gctgaaacac

-70-

gcagcatcta
tttataatta
atttttttag

gctcaccctg

atcctgttgce
taataattaa
cgcaattata

tatcgcgcgce

gcagcaaaac
ccgagctgtg
atatcgtttc
ttgccaaacyg
tctccattca
ccgcaggtat
agctggtttt
ttgtctcect
agcctgatgc
aaaaatcccg
ggcaaacgat
tattgctgaa

cgcacgctta

ttcatatgct
ttttgatctt
ccctgcecttce

ttgtttggtg

cggtcttgcg
catgtaatgc
catttaatac

ggtgtcatct

ggcgttgact
gatgggcgca
actgcgtgat
ctttggcgaa
ggttcatcca
cccgatggat
tgcgctgacyg
actccagccg
cgaacgttta
cgcgctggcg
tcgtttaatt
tgtggtgaaa

cctgcaaggc

1800

1860

1920

1980

1992

60

120

180

240

253

60

120

180

240

300

360

420

480

540

600

660

720

780



gtggcgctgg
tacattgata
ttgttgaccc
tttgccttet
gccattttgt
cttaaaccgg
cacggccgtt
<210> 10

<211> 22

<212> ADN

<213>

<220>
<223>

<400> 10

aagtgatggc
ttccggaact
agccggtgaa
cgctgcatga
tctgcgtega
gtgaatcagc

tagcgcgtygt

doan méi 1

aaactccgat
ggttgccaat
acaaggltgca
ccttagtgat
aggcgatgca
gtttattgcc

ttacaacaag

trinh tu nhan tao

attctcgaaa tctcccctag cg

<210> 11
<211> 19
<212> ADN
<213>
<220>
<223>
<400> 11

doan mdi 2

gctgccagtg gatgtccag

<210> 12
<211> 27
<212> ADN
<213>
<220>
<223> 3
<400> 12

~

mau do 1

trinh tw nhén tao

trinh tu nhén tao

ctcctgagee ccgagctgat taacacc

<210> 13
<211> 22
<212> ADN
<213>
<220>
<223>

doan mdi 3

trinh tu nhén tao

37154

aacgtgctgc
gtgaaattcg
gaactggact
aaagaaacca
acgttgtgga
gccaacgaat

ctgtaa

-71-

gtgcgggtct
aagccaaacc
tccecgattcece
ccattagcca
aaggttctca

caccggtgac

gacgcctaaa
ggctaaccag
agtggatgat
gcagagtgcc
gcagttacag

tgtcaaaggc

840

900

960

1020

1080

1140

1176

22

19

27



<400>

13

attctcgaaa tctcccctag cg

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

<220>
<223>

<400>

14

19

ADN

trinh tu nhén tao

doan méi 4

14

gctgccagtg gatgtccag

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

<220>
<223>

<400>

15

27

ADN

trinh tuw nhan tao

<

mau do 2

15

ctcctgagec ccgagctgat taacacc

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

<220>
<223>

<400>

16

19

ADN

trinh tu nhan tao

doan mdi 5

16

cgaactacga ctcccgcac

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

<220>
<223>

<400>

17

21

ADN

trinh tu nhén tao

doan méi 6

17

gtagatttcg cgggtcagtt g

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

<220>
<223>

18

22

ADN

trinh tu nh&n tao

37154

-72-

22

19

27

19

21



<4C0> 18

ctacccgatce cgcaccgtgt cc

<210> 19
<211l> 27
<212> ADN
<213>
<220>
<223>
<400> 19

doan moi 7

trinh tu nhan tao

cagtcaggaa ctacagttgt aagaggg

<210> 20
<211> 21
<212> ADN
<213>
<220>
<223>
<400> 20

doan mdi 8

trinh tyu nhén tao

acgcgaatgg tcctccacta g

<210> 21
<211> 27
<212> ADN
<213>
<220>
<223> mau
<400> 21

do 4

trinh tu nhidn tao

cgtcgaagaa tgtctectcee cgtgaac

<210> 22

<211l> 552
<212> ADN
<213>

<400> 22
atgtctcecgg

gtttgtgata
caaacaccac
gttgctgagg
aacgcttacg
ggcétaggat

tctgtggttg

agaggagacc
tcgttéacca
aagagtggat
ttgagggtgt
attggacagt
ccacattgta

ctgttatagg

streptomycete viridis

agttgagatt
ttacattgag
tgatgatcta
tgtggctggt
tgagagtact
cacacatttg

ccttceccaaac

37154

aggccagcta
acgtctacag
gagaggttgc
attgcttacg
gtttacgtgt
cttaagtcta

gatccatctg

-73-

cagcagctga
tgaactttag
aagatagata
ctgggccctg
cacataggca
tggaggcgca

ttaggttgca

tatggccgeg
gacagagcca
cccttggttg
gaaggctagg
tcaaaggttg
aggttttaag

tgaggctttg

22

27

21

27

60

120

180

240

300

360

420
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ggatacacag cccggggtac attgcgcgca gctggataca agcatggtgg atggcatgat 480
gttggttttt ggcaaaggga ttttgagttg ccagctcctc caaggccagt taggccagtt 540
acccagatct ga 552

-74-





