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(57) Sdang ché dé cap dén phuong phdp phong trir Conogethes punctiferalis,
phuong phdp nay bao gom budc cho Conogethes punctiferalis ti€p xic véi
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protein CrylA in vivo, ma protein nay gay chét Conogethes punctiferalis. So véi
phuong phép phong trlr bang bién phdp héa hoc va nong hoc hién tai, phuong
phép theo sang ché c6 thé phong trir dugc Conogethes punctiferalis trong toan bo
cdc thoi ky phdt trién ctia thuc vat va cho phép thuc vat nady dugc bao vé hoan
toan. Ngoai ra, phuong phdp theo sdng ché€ con 6n dinh, toan dién, don gian,
thuan 1¢i va kinh t&, khong gay 6 nhiém va khong c6 ton du chat bao vé thuc vat.
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Linh vie ki thuit dwoe dé cap

Séng ché d& cap dén phwong phap phong trir sinh vat gdy hai, cu thé 1a d& cap
dén phwong phap ngan ngira Conogethes punctiferalis gy hai cho thuc vat bang cach
bién hién protein CrylA & thyc vat nay.

Tinh trang k§ thuit ciia sang ché

Conogethes punctiferalis thuoc lodi Lepidoptera, Crambidae. Ciing giéng nhu
sinh vat an tap khac, chiing khéng chi gy hai cho cy tréng mia vu nhu ngod va lua
mién ma ching con giy hai cho ca cic loai cdy dn qua nhu cdy dao, cdy hdng vang va
cdy dé. Chung phan bb rong & Trung Qudc, phia bic tir Hic Long Giang dén Noi
Moéng; phia nam tir Pai Loan, Hai Nam, Quang Pong, Quang Tay dén phia nam cia
Vén Nam; phia dong tir phia d6ng lanh thd cua Lién X6 cii va phia bic ctia Bic Han;
phia ty tir Son T4y, Thiém T4y va ding sau duong ddc phia tdy dén Ninh Ha, Cam
Tuc, kéo dai dén Tt Xuyén, Van Nam va T4y Tang. Khi tin cong ngd, chung chu yéu
an cubng gia va doi khi 12 ca than cy, gy thiét hai tir 30% dén 80% cay trong. Khi tin
cong laa mién, 4u tring méi né chui vao hat ciia cdy lta mién chua chin, tiép d6 chung
bit miéng 18 bang phan hoic phéan thirc an thira, & d6 chiing #n timg hat cho dén giai
doan nhong 3. Sau giai doan nhdng 3, ching kéo to gin két cac bong gin nhau thanh
mang dudong him, & do chung an hat va do d6 khong con gi sét lai trong trudng hop cé
dich hai nghiém trong. Ngoai ra, chiing c6 thé gy hai than ciy, twong ty nhu Ostrinia

furnacalis.

Vi'ngd va lua mién 13 céc loai cdy tréng quan trong & Trung Qudc, nén viée
Conogethes punctiferalis giy hai cho céc loai cdy trong nay da gy ra thiét hai 16n vé
san luong lwong thyc hing nim va thdm chi anh huéng dén ca diéu kién séng cia
ngudi dan dia phuong. Hién c6 ba phuong phap thuong duge st dung dé phong trir
Conogethes punctiferalis d6 1a: phuong phap phong trir bing bién phap nong hoc,
phuong phap phong trir bang bién phap héa hoc va phuong phap phong trir bang bién
phép sinh hoc.

Phuong phéap phong trir bang bién phap ndng hoc 13 phwong phép quan ly dong
thoi va két hop nhiéu yéu t6 cia hé sinh thai ddng rudng, phuong phap nay didu chinh
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loai cay trdng, sinh vét gy hai va cac yéu t moi trudng va thiét 1ap hé sinh thai ddng
rudng c6 1¢i cho sur phat trién cia cdy trdng nhung khong thich hop véi sy phat trién
cua Conogethes punctiferalis. Vi du, xt ly vat chi ctia Conogethes punctiferalis trong
sudt miia dong, nhit va loai bd qua rung, loai bo qua bi phd hoai bdi sinh vat gy hai,
tai 1ap quy tic trdng trot, trdng ciy trdng khang Conogethes punctiferalis, va trong
canh dong bdy di dwgc thuc hién, nhim lam giam sy gdy hai cia Conogethes
punctiferalis. Do phuong phap phong trir bing bién phap ndéng hoc phai tudn thu cic
quy dinh v& viéc bb tri cdy trdng va viéc gia ting san lugng, nén phuwong phap ndy c6
pham vi ing dung gi6i han va khong thé dugc ding 1am bién phéap khin cip khi dich
Conogethes punctiferalis bung phat.

‘Phuong phap phong trir biang bién phép héa hoc, con dugc biét dén nhu phuong
phap phong trir bang thubc trir siu, phuwong phap nay tiéu diét sinh vat giy hai bing
cach st dung thudc trir sdu. Nhu mot cong cu quan ly phong trir hiéu qua, phuong
phap phong trir ndy nhanh, thuén tién, don gian va hiéu quéa cao v& mit chi phi. Cu thé,
phuong phap nay c6 thé duge st dung 1am bién phap khin cdp dé ph(‘)ng trir
Conogethes punctiferalis truéc khi ¢6 tdn that. Hién cong cu cha yéu dé phong trir
bing bién phap héa hoc bao gdm biy hoa chat, phun thube va cac cach twong tw. Tuy
nhién, viéc phong trir bing bién phap hoa hoc niy c6 han ché: d6 1a khi sir dung khong
thich hop, ching s& gy ra phd huy diy chuyén, nhu giy doc cho san phdm néng
nghiép, lam cho sinh vat khang thubc, tiéu diét dong vat an thit va giy 6 nhiém moi
truong, do d6 pha hily hé sinh thai ddng rudng; tdn du ctia thude trir dich gy ra mdi de

doa dén sy an toan clia ngudi va vat nudi trong vung.

Pﬁuong phap phong trir bing bién phap sinh hoc st dung mdt sb sinh vat c6 ich
hodc céc chit chuyén hoa sinh hoc nhit dinh dé phong trir quin thé sinh vét gay hai
nhim 1am gidm hodc loai bod sinh vét gdy hai d6. Phuong phap nay c6 nhiéu wu diém
nhu khong gy hai cho ngudi va vat nudi, it gdy 6 nhiém mai trudng va c6 thoi gian
phong trir dai d6i v6i mot sb sinh vat gdy hai nhit dinh. Tuy nhién, hiéu qua cta
phwong phép nay thudng khong én dinh va né cin cin lugng du tu nhu nhau bit ké

muc dd nghi€ém trong cta thi¢t hai gay ra bédi Conogethes punctiferalis.

Pé khéc phuc cac nhuge diém ctia phuong phap phong trir bang bién phép nong

hoc, bién phap hoa hoc va bi€n phép sinh hoc néu trén, cdc nha nghién ctru da phat
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hién ra ring, khi chén mot gen ma héa protein c6 hoat tinh trir sinh vat giy hai vao hé
gen cua thyc vt thi s€ tao ra thuc vt chuyén gen c6 kha ndng khang sinh vt gy hai
do. Protein c6 hoat tinh trir sinh vat gdy hai CrylA, mét protein trong nhém gém nhiéu
protein ¢6 hoat tinh trr sinh vat gay hai, 14 mot protein tinh thé gia bao tr dugc tao ra

bai loai phu Bacillus thuringiensis (Bacillus thuringiensis subsp kurstaki, B.t.k).

Protein CrylA, néu duoc sinh vat gy hai an, s& hoa tan trong moi truong kiém
trong rudt gitta ctia sinh vat giy hai d6, tao ra mot tién doc t6, mot tién chét cia chét
gy doc. Hon nita, proteaza kiém sé& cit tién doc td nay tai ddu C va ddu N dé tao ra
phan doan hoat dong, phan doan nay s& gin két v6i thu thé mang caa té bao biéu mod
clia rudt giita ctia sinh vat gay hai d6 va tu di vao mang rudt, két qua I pha vo mang té
bao, 1am mét can bang pH ndi mo va 4p suét thAm thiu qua mang té bao, gdy rdi loan

tiéu hoa va cudi cung khién cho sinh vat gay hai d6 bi chét.

D3 x4c nhan ring thuc vt chuyén gen CrylAb c6 thé khang sinh vét gy hai
Lepidoptera nhu sau duc than ngd, sdu duc qua bong va sdu duc than. Tuy nhién, cho
dén nay van chua c6 béo céo nao d& cap dén viéc phong trir Conogethes punctiferalis
bing c4ch tao ra thyc vat chuyén gen san sinh ra protein CrylA.

Ban chit k§ thuit ciia sing ché

Muc dich ctia sang ché 14 @& xut phuong phéap phong trir sinh vét gy hai 1an du
tién st dung thuc vat chuyén gen biéu hién protein CrylA d& phong trir sw gy hai cua
Conogethes punctiferalis. Phuong phap theo sang ché da khic phuc duogc cac han ché
ctia phwong phap phong trir bing bién phap nong hoc va phuong phép phong trir bang
bién phéap hoéa hoc.

Pé dat dwoc muc dich néu trén, sang ché dé xuét phuong phap phong trir
Conogethes punctiferalis, phuong phidp ndy bao gdbm budc cho Conogethes
punctiferalis tiép xtic v6i protein CrylA.

Ngoai ra, sang ché con dé xuét thuc vat chuyén gen biéu hién protein CrylA va
vét liéu sinh san cua thuc vat nay nhu hat, cdy con va céc vat li¢u tuong tu.

Tét hon 13, protein Cry1A nay 1a protein CrylAb hoic protein CrylAh.

Hon nita, protein CrylAb c6 trong té bao biéu hién protein CrylAb cua thuc vat,

va Conogethes punctiferalis tiép xic v6i protein ndy bang cach dn té bao nay.
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Hon nita, protein CrylAb c6 & thuc vét chuyén gen biéu hién protein Crylb, va
Conogethes punctiferalis tiép xtic v6i protein CrylAb bing cach an md cia thyc vat
chuyén gen nay. Két qua 13, su phat trién ctia Conogethes punctiferalis bi e ché va
cudi cing gdy chét Conogethes punctiferalis, va su gdy hai cia Conogethes

punctiferalis dbi véi thuc vat duge phong trir.

Hon nita, protein CrylAh cé trong t& bao biéu hién CrylAh cua thuc vat, va

Conogethes punctiferalis tiép xtc vdi protein ndy bing cach an té bao do.

Hon nita, protein CrylAh c6 & thuc vat chuyén gen biéu hién protein CrylAh, va
Conogethes punctiferalis tiép xtic véi protein ndy bang cich #n md cua thyc vt
chuyén gen nay. Tiép d6 su sinh trudng ctia Conogethes punctiferalis bi trc ché, va
cudi cing din dén gdy chét Conogethes punctiferalis, va sau d6 sy giy hai cia
Conogethes punctiferalis cho thuc vat ndy dugc phong trur.

Thuc vat chuyén gen nay c6 thé & trong giai doan phat trién bt ky.

MBS cua thyc vat chuyén gen nay c6 thé 1a ré, 14, than, cum hoa, cudng gia, bao
phén hodc so1i xo.

Viéc phong trir sw gdy hai cua Conogethes punctiferalis cho thuc vat khong phu
thudc vao vi tri trong cdy.

Viéc phong trir sy gy hai cua Conogethes punctiferalis cho thyc vat khong phu
thudc vao thoi gian trdng cay.

Thuc vét theo sang ché c6 thé c6 ngudn gdc tir cdy ngd, lia mién, ké, huéng
dwong, thiu diu, gimg, bong, ddo, hdng vang, cdy éc chd, cdy dé, cdy sung hoic ciy
thong.

Trude khi cho tiép xuc v6i Conogethes punctiferalis, cAy con cua thuc vét
chuyén gen nay chira polynucleotit mi héa protein CrylA.

Tt hon 13, trinh ty axit amin ciia protein CrylA chia trinh ty axit amin néu trong
SEQ ID NO:1, SEQ ID NO:2 hodc SEQ ID NO:3. Trinh tu nucleotit ndy ma héa
protein CrylA chua trinh ty nucleotit néu trong SEQ ID NO: 4, SEQ ID NO:5, SEQ
ID NO:6 hoac SEQ ID NO:7.

Trén co sé giai phap k¥ thudt néu trén, thyc vét chuyén gen theo sang ché co thé
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chira thém it nhat mdt nucleotit thir hai, nucleotit nay khac véi protein CrylA.

Hon nita, nucleotit thir hai nay c6 thé ma héa protein ¢6 hoat tinh trir sdu giéng
nhu Cry, protein c6 hoat tinh trir siu giéng nhu Vip, chét tc ché proteaza, lectin, o-

amylaza hodc peroxidaza.

Tét hon 13, nucleotit thtr hai nay c6 thé ma hoa protein Crylle, protein CrylFa,

protein Vip3A hodc protein Cry1Ba.

Hon nita, nucleotit thir hai nay chira trinh tu nucleotit néu trong SEQ ID NO:8
hodc SEQ ID NO:9.

Tay v, trinh ty nucleotit thir hai nay 14 ARN soi kép trc ché gen quan trong cua

sinh vat géy hai dich.

M@ ta vén tit cic hinh vé
Fig.1 13 Ivu dd thiét ké vecto nhan dong tai t6 hop DBNO1-T chira trinh tu
nucleotit néu trong CrylAb-01 trong phuong phép phong trir sinh vat gy hai theo

séang ché;

Fig.2 1a luu db thiét k& vecto biéu hién tai t& hgp DBN1000124 chira trinh tu
nucleotit néu trong CrylAb-01 trong phuong phap phong trir sinh vat hai theo sang

r
A

cheé;

Fig.3 thé hién thiét hai d6i véi 14 cta cdy ngd chuyén gen dugc giy nhiém

Conogethes punctiferalis trong phuong phap phong trir sinh vét giy hai theo séng ché;

Fig.4 thé hién su phat trién cta du tring Conogethes punctiferalis dugce cho 13y
nhi®m vao cdy ngd chuyén gen trong phwong phap phong trlr sinh vt giy hai theo
sang ché.

MO ta chi tiét sang ché

Theo sang ché, su biéu hién cia protein CrylA & thyc vat chuyén gen c6 thé bidu
hién dbng thoi voi mot hodc nhidu protein ¢6 hoat tinh trir siu gidng nhu Cry va/hoic
protein c6 hoat tinh trir sdu gidng nhu Vip. Viéc ddng biéu hién cta nhiéu loai doc tb
trir sdu trong cung mot loai thuc vat chuyén gen cé thé dat dugc béng k¥ thuat di
truyén dé tao ra thuc vat chira va biéu hién cac gen quan tim. Ngoai ra, mot cay (cay

bb me thir nhit) biéu hién protein CrylA bing k¥ thuat di truyén, trong khi mot cy
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khic (cdy bd me thir hai) ciing biéu hién protein c6 hoat tinh trir sdu gidng nhu Cry
va/hodc protein c6 hoat tinh trir sdu gidng nhu Vip bing k¥ thuat di truyén. Viéc lai
chéo cdy bd me thir nhit véi cdy bd me thir hai c¢6 kha ning thu dugc cy c6 bidu hién

ca hai loai gen dugc dua vao cdy bd me thir nhét va cdy bd me thir hai.

ARN can thi€p (RNA interference: ARNi) chi hién tugng bién tinh c6 tinh dic
hidu va hiéu qua cao ciia cac mRNA twong ddng giy ra boi ARN so¢i kép (double-
stranded RNA: dsRNA), ma dugc bao toan cao trong qué trinh tién héa. Do d6, sang
ché c6 thé str dung ARNi dé gay ra hodc ngin chin sy biéu hién gen cua sinh vét gy
hai dich.

Mic du cd Conogethes punctiferalis va Ostrinia nubilalis déu thudc ho
Crambidae cia bd Lepidoptera va 1a sinh vt gdy hai an tap, nhung rd rang la chung la
hai loai doc l4p v6i nhau v& mit sinh hoc. Conogethes punctiferalis va Ostrinia

nubilalis cé it nhat cac dac di€m khac nhau sau:

1. T4p tinh an khac nhau; Ngoai thuc vat thudc lodi Gramineous nhu ngd, Conogethes
punctiferalis cling dn cac loai cdy &n qua bao gdm dao, lyu, cdy dé va hdng vang.
Trong khi d6 Ostrinia nubilalis chii yéu an thuc vét thudc loai Gramineous, chu yéu la
ngd va laa mién.

2. Pham vi phan bd vé mit dia 1y khac nhau: Conogethes punctiferalis phan b6 khong
chi trong khép 1anh thd Trung Qudc ma con phan bd & cac khu vuc dia 1y khic nhau
nhu Nhat Ban, ban dao Han Quéc, Vuwong qudc Anh va Uc. Ostrinia nubilalis bao gdm
sau duc than ngd chau A va siu duc than ngd chau Au. Sau duc than ngd chau A phén
b chu yéu trong khu vure san xuét ngd va lia mién & mién dong va phia tdy nam cia
Trung Quéc, trong khi d6 sdu duc than ngd chau Au chu yéu duge tim thdy & Tan
Cuong (Trung Quéc), chiu Au, Nam My va Thé Nhi Ky. Theo su phan bb vé mit dia
Iy, Conogethes punctiferalis phan bd rong hon v6i ca hai loai sdu duc than ngd chau

Au va siu duc than ngd chiu A.

3. Tép tinh xdm nhép va pha hoai khac nhau; Khi tn cong cdy laa mién, trude hét 4u
tring Conogethes punctiferalis m6i nd chui vao hat cdy lua mién chua chin, tiép d6
chiing bit miéng 156 bing phan hoic phan thirc in thira, & d6 ching in ting hat cho dén
giai doan nhdng 3. Sau giai doan nhdng 3, chung kéo to gin cac bong gin nhau niy

thanh mang dudng him, & d6 ching 4n hat va do d6 khong con lai gi trong trudng hop
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c¢6 dich hai nghiém trong. Ngoai ra, chiing c6 thé gy hai cho than. Khi gay hai cho
ngd, ching tap trung chinh vao cubng gia. Sau khi #n dén hat non, chung tao ra phén
dinh dé bit 15 sau duc va giy hai bén trong. Pdng thoi, chung ciing c6 thé an thén, 14
va hat. Khi pha hoai, Conogethes punctiferalis thwdong tao ra phan dinh, diéu nay s&
lam gia ting sw xuét hién ctia ndm mdc, cu thé 13 loai Aspergillus flavus, do d6 4nh
hudéng dén qua trinh xir ly thirc dn. Au tring Ostrinia nubilalis thudng tap hop véi
nhau sau khi né, sau d6 chung bd di khip noi va gy hai cho cic phan non ciia cdy. Au
tring méi nd c¢6 kha ning ty di chuyén sang cdy ké bén: chung ching to va treo lo
limg giita cac ciy bi tAn cong, nhdr gi6 thi, chiing co6 thé tiép can vai cay tiép theo. Au
tring ndy trai qua 5 giai doan: truéc khi vao giai doan 4u tring 3, ching chu yéu in
phin chdi non, cum hoa, 14 bao va s¢i xo0, dé lai nhiéu 18 nho theo phuong ngang, cac
18 nay chi c¢6 thé nhin thiy khi trai thing 14 giita; sau giai doan 4u tring 4, ching #n
than cdy. Chiing ciing c6 thé gy ra tén hai vé& chirc ning cta tit ca cac phin trén mit
d4t clia cdy ngd: 14 bi giam kha ning quang hop sau khi bi tdn hai; cum hoa bi gly sé
mét di kha ning thyu phén; 16p v6 bao va soi xo sau khi bi tdn hai s& dén dén cdy ngd bi
héo; than va 15i ngd bi duc s& c6 cac 16 bén trong, ngin can sy van chuyén chit dinh
dudng va nudce trong cdy, din dén lam ting ty 18 cdy bi gy dd va giam ning suét hat.
Ng6 vu xuédn, vu h¢ va vu thu & cic ving déu c6 thé bi thiét hai & cac muc d6 khac

nhau, trong d6 ngd vu thu bj 4nh huéng 16n nht.

4. Bac tinh hinh thai hoc khéc nhau;

1) Hinh thai hoc ctua tring khac nhau: Tring Conogethes punctiferalis dai
khoang 0,6 dén 0,7mm, va c6 bé& mit nham ddy cic dém tron nhé hoic dang ludi.
Trimg ¢6 mau d6 cam trude khi né va thudng nim don 1é trén bé mit nhdm. Trong khi
trimg cta Ostrinia nubilalis ¢6 hinh dang bau duc, dep v6i hang td dém mau den gidng

nhu vay cd sdap khong d€u & mdt trén cta trudce khi nd.

2) Hinh thai hoc cta 4u tring khac nhau: Co thé cta &u tring Conogethes
punctiferalis ¢6 nhidu mau sic khac nhau tir xAm nhat dén d6 thAm: bung thuong mau
xanh nhat, diu mau t8i, lung mau d6 thim, bung mau xanh nhat, va d6t nguc trudc va
d6t hau mon mau nau thdm. M&i khuc trén co thé cia du tring nay c6 céc vét 1ong 1o
rang v&i mau sic tir nau thdm dén nau den. M3i vét 16ng trong tim dbt diu tién cta
phin bung c6 tdm vét, va chiing dugc sip xép thanh hai hang: hang truéc c6 khoang

sdu vét 16n hon trong khi hang sau cé hai vét nhé hon. Sau giai doan nhong 3, hai
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tuyén sinh duc mau ndu thim 16 ra trén doan thir nim cta phin byung cua 4u trung duc.
Nguoc lai, Au tring Ostrinia nubilalis ¢6 mau tring vang v6i lung t6i sém mau, diu
mau nau den va céc d6t nguc trude, duong séng lung rd, hai bén dudng séng lung c6
mau ndu den khéng r5, va c6 hai dudng u 161 bat ddu tir @6t ddu tién dén dbt ther tam

ctia phan bung (4 & dudng lung va 2 & dudng bung).

3) Hinh thai hoc cua nhdong khéc nhau: Nhong Conogethes punctiferalis mau
xanh vang nhat & giai doan dau va dan chuyén sang mau nau den. Pau va lung tir dbt
thir nhat dén d6t thir tim dugc phit béi 16p 16ng ngén day, va phin phén chia gitta phan
phia truge tir @6t thir ndm dén dét thir bay cia phin bung c6 mot duong ndi 1én tao ra
phén 18i ¢6 hinh ring cwa nhé. O cubi ciia phin bung, c6 sdu gai manh va cong hinh
moc cau. Trong khi nhong cia Ostrinia nubilalis c6 mau ngdm den véi hoa van ddm

v6i nép ghp ndm ngang phia lung bung, va c6 tir 5 dén 8 gai & cudi phén bung.

4) Hinh thai hoc thanh tring (sdu buém) khic nhau: Conogethes punctiferalis
truéng thanh c6 mau vang dén cam véi nhidu d6m den & nguc, bung va canh. Hai bén
d6t nguc trude c6 nhidu 16ng va ca hai déu c6 mot d6m mau den. Phin cubi dbt thi
chin cta phin bung ciia con siu buém dwc c6 mau den tuyén, cit ngin va c6 cum mau
den. Phan cubi bung sdu buém céi c¢6 hinh nén, va & ph?m sau cung, c6 mot s6 ddm
mau den ndm phia tin cing lung. Nguoc lai, Ostrinia nubilalis truéng thanh c6 canh
sau mau nau sim va va canh truéc mau ngam den v6i hai dudng gon séng nim ngang
mau nau thim, gitta hai dudng nay c¢6 hai dudng ngin mau ngim den. So véi con duc,
con cai ¢6 canh nhat hon; véi dudng co ngang bén trong, dudng co ngang bén ngoai

va vet dom kho quan séat hon, va canh truge cua chung ¢ mau vang.

5. Tép tinh sinh truéng khac nhau; S8 lrgng thé hé 4u tring trong mét nim bién
dbi theo v1 tri dia Iy d6i v6i sy sinh truéng cia Conogethes punctiferalis: tir 1 dén 2
thé hé & tinh Liéu Ninh, trong khi c6 t&i 3 thé hé & tinh Ha Bic, Son Pong hozc Thiém
Tay, 4 thé hé & tinh Ha Nam, va c6 tir 4 dén 5 thé hé & thung liing song Truong Giang.
T4t ca déu séng qua mia dong & giai doan 4u tring truéng thanh sdng thu rat trong
gbc cay ngd, hudng dwong, thiu diu, v.v.. Tai tinh H5 Nam, 4u tring nay trudc hét gy
hai cho cy dao tir cudi thang nim dén du thang s4u, 4u tring thé hé 2 va 3 gay hai
cho c& dao va Iia mién trong khi 4u tring thé hé 4 chi gy hai cho lia mién va huéng

dwong trong vu hé. Au tring thé hé thtr 4 séng qua mia dong. Nim tiép theo, quin thé
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4u tring séng s6t qua mua dong bat dau phat trién thanh nhong vao thang tu va quin
thé dat cao diém nhét vao cubi thang tu. Au tring nd ra vao cudi thang tu cho dén cubi
thdng ndm va sdu buém trdi qua mia dong nay dé tring trén cdy dao. Au tring nay
trude hét phat trién thanh nhong vao giira thang séu cho dén cudi thang sdu va sau
buém cia thé hé thir nhit xudt hién vao cubi thang séu va s& dé trimg vao diu thang
bay. Piéu niy cho phép trimg nd cho ra thé hé hai vao ding giai doan lua mién vu
xuan trudc khi tao dong va ra hoa. Sy giy hai cta 4u tring thé hé thir hai cao diém
nhit vao giita thang bay. Thoi diém né tring nhidu nhét cta thé hé thir hai trong
khoéng thoi gian diu va giita thang tam, khi nay lia mién vu xu4n bit dau chin va lua
mién gieo cudi mia xuan va lia mién gieo ddu mia hé dang trong giai doan tao dong
va trd bong. Sau budm dé trimg chi yéu trén cay lua mién. Tring cua thé hé thi ba nd
vao cudi thang bay hoic diu thang tdm. Su gy hai cta 4u tring thé hé thi ba nghiém
trong nhit vao gitra va cubi thang tam. Sau budm cia thé hé thi ba xuét hién vao cudi
thang tdm va phét triénlmanh trong diu va gitra thang tam, khi d6 cdy lua mién va qua
ddo da duogc thu hoach. Sdu buém nay dé trimg vao cudi vu hé cia cdy lua mién va
huéng duong chin mudn. Sy giy hai cia 4u tring thé hé th tu tir gitta thang chin dén
gifta thang mudi. Au tring thé hé thu tu nay séng qua miia dong khi nhiét d6 ha xudng
thp trong khoang gitta va cudi thang mudi. Tai Ha Nam, giai doan trimg cia thé hé
thir nhét trong 8 ngay, trong khi giai doan trimg cua thé hé thi hai 13 4,5 ngay, th ba
1a 4,2 ngdy va thé hé qua mua dong 1a 6 ngay. Trang thai 4u tring ctia thé hé thir nhit
14 19,8 ngay, trong khi trang thai 4u tring ctia thé hé tht hai 12 13,7 ngay, thé hé thir ba
1a 13,2 ngay va thé hé trai qua mua dong 1a 208 ngay. Au tring ¢6 5 giai doan. Giai
doan nhong cua thé hé thu nhét 13 8,8 ngay, trong khi giai doan nhong cla thé hé thi
hai 12 8,3 ngay, thr ba 13 8,7 ngdy va thé hé séng qua mua dong 14 19,4 ngdy. Thoi gian
sdng cta siu budm thé hé thir nhit 1a 7,3 ngay, trong khi thoi gian séng ciia sau buém
thé hé thtr hai 12 7,2 ngay, tht ba 14 7,6 ngay va thé hé sdng qua miia dong 12 10,7 ngay.
Sau khi trémg nd, sdu buém 4n vae canh dong lta mién va chi dé tring thong qua
ngudn dinh dudng dic biét, ching dé tring trén cdy lta mién tao dong va ra hoa.
Tring nay 13 tirng qua riéng 18 va mdi con sau buém céi dé trung binh 169 tring véi tir
3 dén 5 tring trén mdi be 14. Tai Nghi Tan thudc tinh TG Xuyén, siu buém dé tring -
trén cudng gia va cum hoa, mép 14 bao hoic mit trudc va mit sau ciia be 14 & trang thai

trd c& dén trang thai trudng thanh cta ngd vu thu, va sd luong trimg 1én t6i 1729 tring
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trén mot ngan cdy ngd. Sau khi truéng thanh, 4u tring nay séng qua mua dong trong
be 14 hodc trong néch 14, vd bao phién 14, 14 khd va cubng 14 lia mién, ngd va huéng
dwong. Sy giy hai manh nhit trong nim c6 nhiu mua. Gan ddy, phia tdy bc cia
Trung Qudc c6 lugng mua 16n do anh hudng cia hiéu tng nha kinh trén toan ciu, didu
nay khién cho Conogethes punctiferalis trd thanh sinh vat gdy hai chinh dbi véi ngo &
mién bic Trung Qudc. Do chung #n nhiéu loai thirc an va thudng ldy nhidm giita cac
vét chit khac nhau va wa thich nhét 13 chui vao va duc 13 thong tir qua dén cudng gia va
than, nén viéc phun thudc trir sdu khé c6 thé phong trir duge chung. Nguoc lai, sb thé
hé cta Ostrinia nubilalis & Trung Quéc khéc nhau chu yéu vé mit dia ly: mot thé hé
néu khu vuc d6 nim trén 45° Bic, hai thé hé néu chung nim & trong khoang tir 45°
Bic dén 40° Bic, ba thé hé néu chiing nim trong khoang tir 40° Bic dén 30° Bic, bén
thé hé néu chung nim trong khoang tir 30° Bic dén 25° Béc, va nim thé hé néu ching
ndm trong khoang tir 25° Béic dén 20° Béc. P9 cao cang 16n thi cang it thé hé c6 thé
phat trién duge. Tai Tt Xuyén, khu vuc thip, nhiét d6 cao thi chiing c6 thé phat trién
duoc tir hai dén bbn thé hé. Au tring truéng thanh thudng chui vao trong mam va 16i
ngd hodc rom cua cdy lia mién va hudéng dwong cho dén khoang thang tu va thing
nim cia nam tiép theo khi ching da sin sang phat trién thanh nhong, viéc nay mét
khoéng 10 ngay. Con trudng thanh c6 khoang thoi gian tir 5 dén 10 ngay va hoat dong
vé dém voi kha nang bay va nhin rat tot. Con cai thich dé trimg trén c hai mit ciia gin
sdng 14 cta 14 ngd nim cach mit dit khoang tir 50cm va mbi con cai c6 thé dé khoang
tir 350 dén 700 trimg voi thoi gian dé trimg khoang tir 3 dén 5 ngay. Ostrinia nubilalis
phat trién t6t trong diéu kién nhiét d6 va do 4m cao. Trong nhitng mua dong it lanh,
khi d6 ching ciing it dich hai ky sinh anh huéng dén kha ning sinh san cta ching,
Ostrinia nubilalis 14 nguyén nhan gay hai 16n. Nguoc lai, Ostrinia nubilalis 1ai gdy hai
it hon néu chung sinh san trong diéu kién han héan, khi d6, 14 ngd s& cong lai va do d6

trimg cia chiing s& bi roi va dé bi chét.

Toém lai, d6 13 nhitng bang chimg cho thdy Conogethes punctiferalis va Ostrinia

nubilalis 13 hai loai khac nhau va khong thé lai chéo duoc.

Theo sang ché, hé gen thuc vat hoic té bao thyc vét chi vat lidu di truyén & thuc

vat, trong md hodc té bao thuc vat, k& ca nhan, thé hat va hé gen ty lap thé.

Theo sang ché, polynucleotit va/hoic nucleotit cu thanh “gen” hoan chinh va ma
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hoéa protein hoic polypeptit trong té bao chii mong mubn. Ngudi c6 trinh d6 trung binh
trong linh vuc k¥ thuat ndy c6 thé d& dang nhan thdy ring polynucleotit va/hoic
nucleotit ndy cé thé dugc dat trong didu kién phong trir bai trinh ty diéu hoa cua vat
chu dich.

Ngudi ¢6 trinh d6 trung binh trong linh vuc k¥ thuét ndy cling da biét r6 13 ADN
thuong ton tai & dang da biét d6 1a dang ciu tric xoin kép. Trong cach sip xép nay,
mot soi 13 soi bd trg cho soi kia, va nguge lai. ADN tao ra cic s¢i bd trg trong qua
trinh phién ma & thuc vat, do d6, sang ché bao gbm viéc sir dung polynucleotit mau
trong danh muc trinh tur va céc soi bd trg cia ching. "soi mang ma" thuong duge st
dung trong linh vuc k§ thuét nay dé chi soi lién két v6i soi d6i ma. Nham biéu hién
protein nay in vivo, mdt s¢gi ADN thuong dugc phién ma thanh sgi b6 tro nhu 13 ARN
thong tin (mARN), s¢i nay dugc sit dung lam khudn dé dich ma thanh protein. Trén
thuc té, mRNA duoc phién m3 tir soi "d6i ma" ctia ADN. Soi "mang ma" hoic "ma
héa" ¢6 nhidu codon (mdi codon chira ba nucleotit mi héa axit amin ddc hiéu), va soi
ndy c6 thé duoc st dung nhur khung doc mé (open reading frame: ORF) va dugc dich
mi thanh protein hodc peptit. Sang ché ciing bao ham ARN va peptit axit nucleic

(peptid nucleic acid: PNA), ma ching c6 céc chitc ndng quan trong 1a ADN mau.

Theo sang ché, phan tir axit nucleic hoic manh ctia né lai véi gen CrylA theo
sang ché trong diéu kién nghiém ngit. Phuong phap lai hodc khuyéch dai axit nucleic
thong thuong bit ky c6 thé duge sir dung dé xé4c dinh sy c6 mit ctia gen CrylA theo
sang ché. Phan tir axit nucleic hoic manh cta n6 trong trudng hop cu thé c6 thé lai diic
hiéu vai phan tr axit nucleic khac. Theo sang ché, néu c6 thé hinh thanh hai phan tir
axit nucleic tir cdu tric axit nucleic sgi kép song song d6i nhau, thi c6 thé n6i ring hai
phén tir axit nucleic ¢6 thé lai v6i nhau mdt cach dic hidu. Néu hai phan tir axit nucleic
ndy biéu hién tinh b tro toan ven thi mot phéan tir axit nucleic nay dugc goi 1a "sgi bd
trg" cuia phén tr axit nucleic con lai. Theo sing ché, néu toan bd nucleotit cia mot
phén tr axit nucleic nay dugc bét cip v6i nucleotit trong ing clia phan tir axit nucleic
khac thi hai phan tir axit nucleic nay dugc goi 12 ¢6 biéu hién “tinh bd trg toan ven".
Néu hai phén tir axit nucleic ndy c6 thé lai v6i phan tt khac & trang thai du 6n dinh va
lién két v6i phan tir khac sau khi lai it nhét trong diéu kién c6 "tinh nghiém ngat thap"
thong dung thi hai phan tir axit nucleic ndy dugc goi la phan tir ¢6 "tinh bd tro t6i

thiéu". Tuong ty, néu hai phan tir axit nucleic nay c6 thé lai v6i nhau & trang thai du
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6n dinh ma van lién két véi phan tir khac trong didu kién lai "nghiém ngit cao" thong
dung thi hai phan tir axit nucleic nay dugc goi 1a c6 “tinh b trg”. Cac bit cip sai clia
tinh bd tro toan ven c6 thé chép nhén dugc néu cac bat cdp sai nay khong ngin chin
hoan toan hai phén tir nay tao thanh céu tric mach kép. Pé dam bao cho phén tir axit
nucleic nay c¢6 thé duoc str dung nhu doan mdi hoic diu do, trinh tw nay phai c6 du
tinh b trg sao cho né c6 thé tao ra dugce ciu tric mach kép dn dinh trong dung moi va

nong do mudi nhat dinh.

Theo sang ché, trinh tw hiu nhr dong nhét 13 phén tir axit nucleic, ma trong diéu
kién lai nghiém ngit cao, c6 thé lai ddc hiéu vé6i sgi bd trg bit cip clia phan tir axit
nucleic khac. Didu kién lai nghiém ngat thich hop dé lai ADN, vi dy, xir ly bang 6,0x
natri clorua/natri xitrat (SSC) & khoang 45°C va tiép d6 rira bang 2,0x SSC & 50°C, 14
da biét dbi voi nguoi 6 trinh d6 trung binh trong linh vuc k§ thuét nay. Vi dy, & budc
rira, ndng d6 mudi dugc lua chon trong didu kién tinh nghiém ngjt thap 12 khoang 2,0x
SSC va trong didu kién lai nghiém ngit cao 13 khoang 0,2x SSC & 50°C. Ngoai ra,
nhiét do & budce rira ndy ciing ¢6 thé lya chon tir diéu kién lai nghiém ngit thip 13 nhiét
d6 phong & khoang 22°C dén nhiét do lai & diéu kién nghiém ngit cao 1a khoang 65°C.
Ca nhiét do va ndng d6 ciia mudi nay déu co thé thay ddi, hodc c6 thé gitt nguyén
trong khi thong sé khac thay dbi. Tét hon 13, didu kién lai nghiém ngit theo séng ché 1a:
lai dic hiéu vd6i trinh ty néu trong SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 hogc
SEQ ID NO: 7 trong 6x SSC, 0,5% dung dich SDS & 65°C, va tiép d6 1a rira mang
bang 2x SSC, 0,1% SDS va 1x SSC, 0,1% SDS, mdi loai mt 14n.

Do d6, sang ché ciing d& xuét trinh tu ¢6 hoat tinh khéng sinh v4t gy hai ¢6 kha
ning lai dugc véi trinh ty néu trong SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6
hoac SEQ ID NO: 7 trong diéu kién lai nghiém ngit. Céc trinh tu nay c6 do twong
ddng trinh tw khoang tir 40% dén 50% so v&i trinh tu theo sang ché, c6 do twong dong
khoang 60%, 65% hodc 70% hogc thdm chi it nhét khoang 75%, 80%, 85%, 90%, 91%,
92%, 93 %, 94%, 95%, 96%, 97%, 98%, 99% hodc cao hon so vdi trinh ty theo séng

r
A

ché.

Gen va protein dugc mo ta theo sang ché bao gom, khong chi céc trinh tyr dugc
dua ra 1am vi dy, ma con cac phan va/hodc manh ctia n6 (bao gobm cé vung bén trong

va/hodc vung dau dugc loai bo khi so véi protein cé chi€u dai hoan chinh), céc bién
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thé, dot bién va cac doan thé (protein c6 axit amin thay thé), protein kham va protein
dung hop cla né c6 hoat tinh trir sdu cla cc protein mau nay. Thuat ngit "dot bién"
hoic "bién thé" chi trinh tu nucleotit ma hoa cung mot protein hodc protein twong
duong c6 hoat tinh trir sdu. Thudt ngt "protein turong tmg" chi protein c6 cung hodc
hau nhu ¢6 cing hoat tinh sinh hoc khang Conogethes punctiferalis nhu protein dugc

yéu cau bao hd.

Thuat ngit "manh" hodc "phin cit" ciia cac trinh tw ADN hodc protein theo sing
ché chi phan hoic dang dugc cai bién nhan tao (nhu trinh ty thich hop dé biéu hién &
thuc vét) cia ADN hoic trinh tu protein gc (nucleotit hodc axit amin). Chidu dai cua
trinh ty trén c6 thé thay di nhung n6 phai du dai dé dam béo protein d6 (dwoc mi hoa)
van 12 mét doc t6 dbi vai sinh vat gy hai.

Céc gen c6 thé duge cai bién mot cach dé dang thanh cac bién thé gen bing cac
k¥ thuat chudn. Vi dy, k¥ thuat dot bién diém da biét 1o trong linh vuc k¥ thuit nay.
Mot vi du khac dua trén US 5605793, tai li¢u ndy dd mo ta phuong phép ma ADN cé
thé ghép lai dé tao ra tinh da dang phan tir sau khi dugc cit phan doan mot cach ngiu
nhién. Céc endonucleaza dugc san xuét thuong mai c6 thé dugc st dung dé tao ra cac
doan cua gen c6 chidu dai ddy da, va cic exonucleaza c6 thé dugc sir dung theo céc
quy trinh chuén. Vi duy, cac enzyme nhu Bal3] hoic viéc giy dot bién diém truc tiép
¢6 thé dugc str dung dé loai bd mét cach c6 hé thdng cac nucleotit ra khéi diu cia céc
gen ndy. C6 nhidu enzym giéi han ndi phén tir endonucleza c6 thé dugc sir dung dé thu
gen ma hoa cdc méanh hoat tinh. Cac proteaza nay ciing c6 thé dugc sir dung dé thu

duoc manh mang hoat tinh ctia cac doc td nay mot cach truc tiép.

Theo séng ché, cc protein vi/hoic gen tuong duwong mi héa céc protein nay c6
thé thu dugc tir B.z tinh sach va/hogc thu vién ADN. C6 nhiéu céch khic nhau dé thu
dugc protein c6 hoat tinh trir sdu theo séng ché. Vi dy, khang thé cua protein c6 hoat
tinh trir sdu duge boc 16 va duge yéu clu bao hd béi sang ché c6 thé dugc sir dung dé
nhan biét va phén l4p céc protein khac tir phirc hop protein. Cu thé, cac khang thé nay
¢6 thé dugc tao ra bing cac phin ¢ dinh nhit va cac phan bién dbi nhidu nhit cta cac
protein B.t. khac. Bing cach tiép nhan mién dich, phéan tich hip phu mién dich lién két
enzym (enzyme-linked immunosorbent assay: ELISA) hodc thdm tach Western, cic

khang thé nay co6 thé dugc st dung dé xac dinh mdt cach cu thé céac protein tuong
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duong v6i hoat tinh dic hiéu. Céc k¥ thuat chuin trong linh vyc k§ thuat nay c6 thé
duoc st dung dé tao ra khang thé cua protein hodc dang tuong duong hoic manh
twong ng ciia n6 theo sang ché. Ngoai ra, cic gen ma héa protein nay ciing c6 thé thu

dugec tir vi sinh vat.

Do c6 rat nhidu ma di truyén nén c6 nhidu trinh tw ADN khéc nhau c6 thé ma hoa
cho cing mdt trinh ty axit amin. Nguoi ¢6 trinh d trung binh trong linh vyc k¥ thuét
nay co thé tao ra trinh ty ADN khéc loai ¢& ma hoa cho cung mdt hodc vé co ban 1a
cting loai protein. Céc trinh ty ADN khéac nhau nay déu nim trong pham vi ciia séng
ché. Thuat ngit “vé co ban 1a gidng” bao ham ca manh c6 hoat tinh trir su, chi trinh tu
¢6 axit amin thay thé, loai bd, bd sung hoic chén nhung hoat tinh trir siu clia né hau
nhu khong bi dnh hudng.

Theo sang ché, viéc thay thé, loai bd hodic bd sung trong trinh ty axit amin 13 k§
thuat thong thuong da biét trong linh vuc k§ thuat nay. Tét hon 13, cac thay dbi vé trinh
ty axit amin ndy 13: thay d6i mot chut v& dic tinh, nghia 13, cac axit amin thé ma
khong anh huéng quyét dinh dén viéc cudn xo0dn va/hodc hoat tinh cua protein; vi duy,
loai b0 mdt doan nge‘in, thuong tir 1 dén 30 axit amin; kéo dai diu amin hodc dau
cacboxyl, nhu kéo dai ddu amin bing gdc methionin; tao lién két peptit v6i mot doan

ngén khoang tir 20 dén 25 gbc.

Vi du vé c4c nhom thé bao toan 13 cac nhom thé dugce lya chon tir nhém bao gém
cac axit amin sau: c4c axit amin bazo, nhu arginin, lysin va histidin; cic axit amin axit,
nhu axit glutamic va axit aspartic; cdc axit amin phan cuc, nhu glutamin, asparagin;
cic axit amin wa nudc, nhu leuxin, isoleuxin va valin; cic axit amin thom, nhu
phenylalanin, tryptophan va tyrosin; va axit amin phan t lugng nhd, nhu glyxin,
alanin, serin, threonin va methionin. Thong thudng, cic axit amin thay thé ma khong
lam thay ddi hoat tinh dic hiéu 13 da biét 15 trong linh vuc k§ thuat nay, va ching da
dugc mo ta, vi dy, trong "Protein" bdi N. Neurath va R. L. Hill, 1979, duoc cong bb
boi Academic Press, New York. Cac gbc thé thong thuong 13 Ala/Ser, Val/Ile, Asp/Glu,
Thu/Ser, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Tyr/Phe, Ala/Pro, Lys/Arg, Asp/Asn,
Lew/Ile, Leu/Val, Ala/Glu va Asp/Gly, va céc gbc thé ngugc clia ching.

Mot didu hién nhién dbi véi ngudi c6 kién thirc trung binh trong linh vuc k§

thuét nay d6 13: nhing sy thay thé néu trén xuét hién bén trong viing ma déng vai trd
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quan trong d6i voi chirc nang cta phén tir nhung van tao ra dugc hoat tinh cia
polypeptit d6. P4i voi polypeptit theo sang ché, cac gbc axit amin ma can thiét cho
hoat tinh ctia protein thi khéng dugc lya chon dé thay thé, va cac géc nay c6 thé dugc
xéc dinh thong qua céc phuong phéap da biét trong linh vuc k§ thuét nay, nhu dot bién
diém truc tiép hodc dot bién sang loc alanin (tham khao: Cunningham va Wells, 1989,
Science 244: 1081-1085). K¥ thuit gin ddy 1a dwa vao (cac) diém dot bién dbi vei
timg gbc tich dién duong trong phan tir va phat hién hoat tinh khang sinh vat gdy hai
ctia thé dot bién thu duoc do, va tiép d6 xaca dinh xem liéu gdc axit amin nao 13 quan
trong d6i v6i hoat tinh cia phan tir d6. Céc vi tri phan tng enzym-co chit c6 thé xac
dinh duoc bang cach phén tich cdu tric ba chidu, ciu triic nay c6 thé dugc xac dinh
bing cach phan tich cong hudng tir hat nhan, tinh thé hoc, danh diu 4i lyc quang v.v.
(tham khao: 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 CrylA bao gdm, nhung khong chi giéi han &, protein
CrylAb, CrylAh, CrylA.105 va CrylAc, cac vung chirc ndng, hodc cac doan c6 hoat
tinh trir sdu c6 do twong ddng v& trinh ty axit amin it nhét 1a 70% so véi trinh tu cia

protein né€u trén va c6 hoat tinh trir Conogethes punctiferalis.

Do d6, sang ché ciing bao gdm trinh tu axit amin véi c6 tinh twong ddng nhit
dinh véi trinh ty néu trong SEQ ID NO: 1, SEQ ID NO: 2 va/hodc SEQ ID NO: 3.
Thong thudng, do trong ddng/tinh twong ddng/tinh ddng nhét ciia cAc trinh tir ndy so
v6i trinh tu theo sang ché 13 cao hon 60%, tét hon 12 cao hon 75%, t6t hon nita 1a cao
hon 80%, tham chi t6t hon nita 1a cao hon 90% va c6 thé cao hon 95%. Tuong tu,
polynucleotit va protein wu tién theo sang ché c6 thé dugc xac dinh bdi mdt khoang cu
thé v& @ twong ddng hodc d6 ddng nhét va/hodic tinh ddng nhat, vi dy, c6 do tuong
ddng, d6 ddng nhit va/hoic tinh ddng nhét dat 49%, 50%, 51%, 52%, 53%, 54%, 55%,
56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%,
71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79% 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% hodc 99%

so v6i trinh tyr mAu theo sang ché.

Trinh tu didu hoa dugc md ta theo sang ché bao gdbm, nhung khong chi gi6i han &,

trinh tu khoi dau, peptit chuyén, trinh tu két thuc, trinh tu tang cudng, trinh tu dau, cac
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trinh tu intron va céc trinh tu diéu hoa khac ma c6 thé duoc lién két mot cach c6 kiém

soat voi protein CrylA.

Trinh ty khéi dau 13 trinh ty c¢6 kha ning biéu hién & thyuc vat; thut ngit "trinh tu
khéi ddu c6 kha ning bidu hién & thuc vat" chi trinh tu khoi diu ma dam bao bidu hién
trinh ty m& héa duge ghép vao té bao thuc vat d6. Trinh tu khoi diu nay cé thé biéu
hién & thyc vat c6 thé 1a trinh tu khéi dau co dinh. Vi dy vé trinh ty khéi diu biéu hién
co dinh truc tiép & thyc vit bao gdm, nhung khong chi gi6i han &, trinh tw khéi diu
35S tir virut kham sup lo, trinh tu khai dAu Ubi, trinh tu khoi dau gen GOS2 cua cay
lta, v.v.. Theo cach khéc, trinh tu khéi ddu c6 thé bidu hién & thuc vat nay c6 thé dic
hiéu mo, nghia 13, viéc biéu hién cta trinh tw ma hoa truc tiép boi trinh tu khéi dau
nhu viy & thuc vat, nhu mé diép luc, 1a cao hon so véi cac loai mo khac, nhu xéc dinh
dugc bang cac thir nghiém ARN théng thudng, nghia 13, trinh ty khoi dAu carboxylaza
PEP. Theo cach khac, trinh tu khoi ddu nay c¢6 thé bidu hién & thuc vét ¢ thé 14 trinh
tu khéi ddu kich thich lam lanh vét thwong. Trinh ty khoi ddu kich thich 1am lanh vét
thwong hodc trinh tu khéi dau truc tiép lam lanh vét thuong chi sy biéu hién cua cac
trinh ty ma hoa dugc didu hoa boi cac trinh tw khéi dau nhu vy cao hon dang ké &
thuc vt bi tén thuong tbn co hoc hoic tén thuong giy ra béi sinh vt giy hai so voi
céc cay & didu kién phat trién binh thuong. Vi du vé trinh tw khéi dau 1am lanh vét
thwong bao gdm, nhung khong chi giéi han &, trinh ty khéi diu cta gen trc ché
proteaza cuia khoai tdy va ca chua (pin I va pin II) va gen ic ché proteaza ciia cdy ngd
(MPI).

Peptit chuyén, cling con dugc biét dén 14 trinh tu tin hiéu kich thich bai tiét hoic
trinh tu din duong, c6 thé truc tiép tao ra san phim chuyén gen cho co quan té bao
hodic khoang t& bao dic higu. Peptit chuyén nay ciing c6 thé twong ddng v&i protein
dich. Vi dy, trinh ty m& hoa cua peptit chuyén lyc lap dugce sir dung cho té bao luc lap
dich, hodc trinh tu bao toan ‘KDEL’ dugc st dung cho mang ludi ndi chét dich, hoic
stt dung CTPP cuia gen lectin cay lua mach dé cho khong bao dich.

Trinh tu din diu bao gdm, nhung khong chi giéi han &, trinh ty dén du cia
ARN virut nhé, nhu trinh ty din diu cia EMCV (ving dau 5' khong mang mi clia
EMCYV (virut encephalomyocarditis)); trinh ty din d4u cua potyvirut, nhu trinh tu din

ddu virut gy kham lin & ngd (maize dwarf mosaic virus: MDMV); protein lién két
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chudi ning globulin mién dich ctia ngudi (human immunoglobulin heavy-chain
binding protein: BiP); trinh tw d4n diu khong dich ma ciia mRNA protein 16p v6 cua
virut kham ¢4 linh ling (AMV RNA4); va trinh tu d4n ddu cta virut kham (TMV).

Trinh ty ting cudng bao gdm, nhung khong chi giéi han &, trinh ty ting cudng
cta virut kham stp lo (cauliflower mosaic virus: CaMV), trinh tu ting cudng cia virut
kham figwort (FMV), trinh tu ting cudng cla virut vong hoa cidm chudéng (carnation
efflorescence ring virus: CERV), trinh ty ting cudng cta virut khdm mao mach cay
san (cassava vein mosaic virus: CsVMV), trinh ty ting cudng cuia virut khadm mirabilis
(mirabilis mosaic virus: MMV), trinh ty tdng cudng virut gdy xodn vang 14 cestrum
(cestrum yellow leaf curl virus: CmYLCV), trinh ty tdng cuong virut Multan gdy xodn
14 bong (cotton leaf curl Multan virus: CLCuMYV), trinh ty ting cudng cia virut gay
vin vang commelina (commelina yellow mottle virus: CoOYMV) va trinh ty ting cuong

cua virut gay soc Gia vang cdy lac (peanut chlorotic leaf streak virus: PCLSV).

Dbi v6i cac img dung trén cy mot 14 mam, bao gdm c4 intron, nhung khong chi
gi6i han ¢, intron hsp 70 cia ngd, intron ubiquitin cia ngdn, intron Adh 1, intron
sucroza synthaza hodc intron Actl ciia cdy laa. Ddi v6i cac ing dung trén ciy hai 14
mim, céc intron bao gdm, nhung khong chi gi6i han &, intron CATI-1, intron

pKANNIBAL, intron PIV2 va intron "si€u ubiquitin".

Trinh ty két thac c6 thé 13 trinh tu tin hiéu thich hop dé polyadenyl héa va tao
chirc ndng & thuc vat, bao gém, nhung khong chi gi6éi han &, trinh ty tin hiéu
polyadenyl hdéa thu dugc tr gen nopalin synthaza (NOS) cua Agrobacterium
tumefaciens, tir gen ma héa chét trc ché proteaza II (pin II), tir gen pea ssSRUBISCO E9

va tir gen a-tubulin.

Viée "két nbi c6 hiéu qua" theo sang ché nghia 1a viéc két ndi cua cac trinh tu
axit nucleic va viéc két ndi nay cho phép céc trinh t tao ra chirc ning mong muén db6i
v6i trinh tu d8 dugc két ndi. Viec "két ndi c6 hidu qua” theo sang ché c6 thé 1a vigc két
ndi gitta trinh ty khéi du va trinh tu quan tdm, va khi phién ma trinh ty quan tim nay
thi chiing dwoc diéu hoa boi trinh ty khéi ddu d6. Khi trinh ty ma héa protein quan tim
va biéu hién protein mong mudn, viéc "két nbi ¢ hidu qua" nghia 1a trinh ty khéi dau
ndy dugc két ndi véi trinh ty d6 theo cdch ma ching khién cho két qua dich ma thanh

phan phién ma véi hiéu qua cao. Néu viéc két noi cia trinh tur khéi dau ndy va trinh tu
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mé héa dung hop giita viéc phién ma va biéu hién cia protein dwgec ma hoa mong
mubn, thi viéc két ndi nay cho phép codon khéi ddu cta doan dich ma thu dugc 1a
codon ban dau cia trinh tu mang ma. Theo cach khac, néu viéc két néi trinh ty khéi
dAu nay va trinh ty mang ma thu dugc tir viée dung hop giita viéc dich ma va biéu hién
protein mong mudn thi viéc két ndi nay cho phép codon khéi diu diu tién chira trinh
tu khong dich ma ddu 5’ dugc gén véi trinh ty khéi dlu do, va san pham phién ma thu
dugc trong khung lién quan téi khung doc md cia protein quan tdm. Trinh tu axit
nucleic d6i v6i "két ndi c6 hiéu qua" bao gdm, nhung khong chi gii han &, trinh tu
gen dé xuét vi chirc niang biu hién, nghia 13 thanh phan bidu hién gen, nhu trinh ty
khéi ddu, ving khong dich ma 5, intron, ving ma hoa protein, ving khong dich ma 3/,
vi tri polyadenyl héa va/hoic trinh tu két thiic phién ma; trinh tu d& xuidt ADN chuyén
va/hodc ghép, nghia 13, trinh ty bao T-ADN, vi tri nhan biét ctia recobinaza dac hiéu vi
tri, vi tri nhan biét integraza; trinh tu chon loc dugc dé xuét, nghia 13, cac chi thi khéng
chét khéng sinh, cic gen sinh téng hop; trinh tw d& xuét chi thi diém va hd tro hoat
dong in vitro hodc in vivo, nghia 13, trinh tw da két ndi, trinh tu két hop dic hiéu vj tri;
va trinh ty tai ban, nghia 13, trinh ty tai ban c6 nguén géc tir vi khudn, trinh tu ty tai

ban, va trinh tu trung tam.

Thuat ngit "trlr sdu" duge mo ta theo sang ché nghia 1a né gy dodc cho sinh vat

gdy hai miia mang, va cu thé 13 gy doc cho Conogethes punctiferalis.

Theo sang ché, protein CrylA biéu hién tinh gy doc té bao dbi véi Conogethes
punctiferalis. Thuc vét chuyén gen, cu thé 13 ciy ngd va cdy lua mién, trong d6 hé gen
chira ADN ngoai lai bao gdm trinh tu nucleotit ma héa protein CrylA, c6 thé din dén
sy kim ham sinh trudng va cubi cing 1a gdy chét Conogethes punctiferalis bing cach
cho chiing tiép xtic véi protein niy sau khi dn thuc vt chira protein d6. Su kim him
nay 1a gy chét hodc gay chét vé sau. Ddng thoi, thuc vat d6 phai c6 hinh thai hoc binh
thuong va c6 thé gieo trong bing phwong phap thong dung dé thu hoach va/hoic tao ra
san phdm. Ngoai ra, thuc vat chuyén gen nay, c6 thé hu nhu khong phai st dung
thudc trir sdu sinh hoc hodc hoéa hoc huéng dich CrylA ddi véi Conogethes

punctiferalis.

Mirc d6 bidu hién cta cac protein dang tinh thé trir sdu (ICP) trong md thyc vit

c¢6 thé dugc xac dinh bing nhiéu phuong phap khic nhau trong linh vuc nay, vi dy,
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phuong phap dinh lugng mRNA mi héa céc protein c6 hoat tinh trir sdu bing cc doan

mdi cu thé, hodc phuong phéap dinh lwgng truc tiép cac protein ¢ hoat tinh trir sau.

Nhiéu thir nghiém khac nhau c6 thé dugc thuc hién d& xac dinh tac dyng trir su

ctia ICP trén thuc vét. Muc dich chinh ciia séng ché 1a trir sdu Conogethes punctiferalis.

Theo sang ché, protein CrylA nay c6 thé chira trinh ty axit amin néu trong SEQ
ID NO: 1, SEQ ID NO: 2 va/hodc SEQ ID NO: 3 trong danh muyc trinh ty. Ngoai viing
mé hoa protein CrylA, ciing c¢6 thé thu duge cac thanh phin khéc, nhu cic ving ma

hoéa protein danh dau chon loc.

Hon nita, bing cat xét biéu hién chira trinh ty nucleotit ma héa protein CrylA
theo sang ché c6 thé biéu hién dong thoi it nht 1a moét hodc nhiéu gen ma hoa protein
khang thudc diét cd. Cac gen khang thube diét cé ndy bao gdm, nhung khong chi gi6i
han &, cidc gen khéng glufosinat, nhu gen bar and gen pat; cic gen khang
phenmedipham, nhu gen pmph; cadc gen khéng glyphosate, nhu gen EPSPS; cic gen
khang bromoxynil; cic gen khang sulfonylurea; cac gen khang thubc diét cé dalapon;
cac gen khang cyanamit; hodic cic gen khang chit rc ché synthetaza glutamin nhu
PPT, nh&r d6 thu duge thuc vét chuyén gen c6 ddng thoi hoat tinh trir siu cao va kha

ning khang thudc diét co.

Theo séng ché, ADN ngoai lai dugc dua vao thuc vat; vi du, cdc gen hodc cac cét
xét bidu hién hoidc cic vecto tai td hop ma héa protein CrylA dugc dua vao cac té bao
thyc vat. Cac phuong phap chuyén gen truyén thdng bao gbm, nhung khéng chi gidi
han &, chuyén gen bang Agrobacterium, chuyén gen bing cach ban pha bing cic hat
c& micro, hip thu ADN truc tiép cia cac té bao nguyén sinh, dién chuyén, hoic dua

ADN vao bang soi tinh thé silic oxit.
Séang ché @& xudt phuong phap phong trir sinh vét gy hai, c6 cac uu diém sau:

1. Phong trir tir bén trong. Cac k§ thuat da biét chu yéu théng qua céc hanh dong
tir bén ngoai, nghia 14 cac yéu t6 bén ngoai d& phong trir sy 1dy nhiém Conogethes
punctiferalis, nhu phong trir bing bién phap ndng nghiép va phong trir bing bién phap
héa hoc. Trong khi sang ché théng qua CrylA dugc tao ra boi thuc vat dé tidu diét
Conogethes punctiferalis va phong Conogethes punctiferalis vé& sau, nghia 13, thong

qua céc yéu t tir bén trong dé phong trir.
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II. Khéng 6 nhiém va khong c6 chit ton du. Viéc phong trir bang bién phap hoa
hoc trong linh vuc ndy déng vai trd nhit dinh trong viéc phong trir Conogethes
punctiferalis, nhung né gy ra 6 nhiém, gay hai va cac chét ton du d6i véi con ngudi,
vat nudi va hé sinh thai dét ndéng nghiép. Phuwong phap phong trir Conogethes

punctiferalis theo sang che cd thé€ loai trir cac tdc dong xau néu trén.

III. Phong trr dugce sinh vat gdy hai ¢ toan by céc thoi ky sinh trudng. Céc
phuong phép phong trir Conogethes punctiferalis trong linh vuc nay 1a theo thoi ky,
trong khi d6 sang ché tao ra thuc vat c6 kha ning tu bao vé trong toan bd cac thoi ky
sinh trudng ctia nd. Nghia 13, thuc vat chuyén gen nay (c6 CrylA) tir khi nidy mam,
sinh truéng, cho dén khi nd hoa, ra qua c6 thé tranh duoc su giy hai bdi Conogethes

punctiferalis.

IV. Phong trir toan bd tirng cdy mot. Cac phuong phép phong trir Conogethes
punctiferalis trong linh vue ny, vi du phun vao tan 14, phan 16n 1a theo khu vuc. Trong
khi sang ché tao ra su bao vé€ cho toan b ting cady mot, vi du, 1&, 14, than, cum hoa,
cubng gia, bao phén, soi x0, v.v. clia timg cdy chuyén gen (c6 CrylA) chéng lai

Conogethes punctiferalis.

V. Téc dung lau dai. Céc phuong phép phun thudc trir sdu hién c6 cin phun truc
tiép vao phin ngoai clia cdy, gy ra sy suy bién cia dang tinh thé hoat tinh (bao gdm
protein CrylA) trong mdi trudng. Sdng ché tao ra thuc vat biéu hién protein CrylA c6
d6 bén & muc in vivo, ma khic phuc dugc nhugc diém vé tinh khong bén & trong mdi
trudmg cua cac thube trir sdu. Ngoai ra, thuc vét chuyén gen (protein CrylA) cé tac
dung phong trir 14u dai & céc vi tri khac nhau, cac thoi diém khac nhau va c4c loai gen
khac nhau.

VI. Pon gian, thuén tién, hi¢u qua kinh té. Cac thudc trir shu sinh hoc dugc sir
dung trong linh virc ndy rét dé bi phan hiy trong méi trudng, do d6 cin san xuét lai va
str dung lai, va gy ra nhiéu khé khin cho viéc san xuét ndng nghiép trong thyc té, do
d6 1am tiang chi phi dang ké. Nguoc lai, sang ché chi cén c6 thuc vat chuyén gen biéu
hién protein CrylA, do d6 sang ché tiét kiém dwgc nhiéu nhén lyc, nguyén li¢u va chi
phi.

VII. Hiéu qua toan dién. Cac phuong phap phong trir Conogethes punctiferalis

trong linh vuc nay khong c6 hi€u qua toan di¢n, ma chi lam gidm thi¢t hai mét chut.
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Nguoc lai, thue vat chuyén gen (c6 CrylA) theo sang ché c6 thé c6 thé tiéu diét sb
lwong rét 16n cac au trang Conogethes punctiferalis méi nd, va su phat trién cua sb
lwong rit nhé 4u tring séng sét duge cling bi kim ham rat manh. Sau 3 ngdy, cac iu
tring van trong trang thai méi nd, va ro rang 1a chiing cham phat trién va ngimg phat

trién, néi chung, thuc vit chuyén theo séng ché chiu it tdn hai.
Vi du thyc hién sang ché

Céc vi du minh hoa phuong phép phong trir sinh vét giy hai theo sang ché duoc
mo ta dudi day.

Vi du 1: Tao ra va tdng hop gen CrylA

I. Tao ra céc trinh tw nucleotit cia CrylA

Trinh ty axit amin (818 axit amin) clia protein ¢ hoat tinh trir sdu CrylAb-01
dugc néu trong SEQ ID NO: 1 trong danh muc trinh ty; trinh tu nucleotit (2457
nucleotit) cia CrylAb-01 ma hoéa trinh ty axit amin néu trén (818 axit amin) cia
protein c6 hoat tinh trir sdu CrylAb-01 dugc néu trong SEQ ID NO: 4 trong danh muc
trinh ty. Trinh ty axit amin (615 axit amin) cla protein c6 hoat tinh trir sdu Cryl1Ab-02
dugc néu trong SEQ ID NO: 2 trong danh muc trinh ty; trinh ty nucleotit (1848
nucleotit) cia CrylAb-02 mi hoa trinh ty axit amin (615 axit amin) ctia protein cé

hoat tinh trir sdu Cry1 Ab-02 dugc néu trong SEQ ID NO: 5 trong danh muc trinh ty.

Trinh ty axit amin (699 axit amin) cta protein c6 hoat tinh trir su CrylAh duoc
néu trong SEQ ID NO: 3 trong danh muc trinh ty; trinh tu nucleotit (2100 nucleotit)
cua Crig 1Ah-01 m3 héa trinh ty axit amin néu trén (699 axit amin) ctia protein c6 hoat
tinh trir su CrylAh dugc néu trong SEQ ID NO: 6 trong danh muc trinh ty; trinh tu
nucleotit (2100 nucleotit) ctia Cryl Ah-02 ma hda trinh ty axit amin (699 axit amin)
cia protein c¢d hoat tinh trir sdu CrylAh duge néu trong SEQ ID NO: 7 trong danh

muc trinh tu.
II. Tao ra c4c trinh tw nucleotit ciia cic gen gidng nhu Cry

Trinh ty nucleotit (1818 nucleotit) cia CrylFa mé hoéa trinh ty axit amin (605
axit amin) cia protein c6 hoat tinh trir sdu CrylFa, dugc néu trong SEQ ID NO: 8
trong danh muc trinh ty; trinh ty nucleotit (1947 nucleotit) ctia Crylle méa héa trinh ty

axit amin (648 axit amin) ctia protein c6 hoat tinh trir sdu Crylle, dugc néu trong SEQ
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ID NO: 9 trong danh muc trinh ty.
III. Tdéng hop céc trinh tu nucleotit néu trén

Trinh ty nucleotit ciia Cry1Ab-01 (néu trong SEQ ID NO: 4 trong danh muc trinh
tr), CrylAb-02 (néu trong SEQ ID NO: 5 trong danh muyc trinh ty), CrylAh-01 (néu
trong SEQ ID NO: 6 trong danh muc trinh ty), CryAh-02 (n€u trong SEQ ID NO: 7
trong danh muyc trinh tu), CrylFa (néu trong SEQ ID NO: 8 trong danh muyc trinh ty)
va Crylle (néu trong SEQ ID NO: 9 trong danh muc trinh tu) dugc tdng hop béi cong
ty Nam Kinh GenScript Ltd. P4u tin ciing 5' ciia trinh ti nucleotit tdng hop néu trong
CrylAb-01 (SEQ ID NO: 4) dugc ndi véi vi tri giéi han Ncol, dau tn cung 3' cia
trinh tw nucleotit tdng hop néu trong CrylAb-01 (SEQ ID NO: 4) dugc ndi véi vi tri
giéi han Spel; ddu tan cing 5’ cua trinh tyr nucleotit tbng hop néu trong CrylAb-02
(SEQ ID NO: 5) dwgc nbi v6i vi tri gigi han Ncol, d4u tan cing 3’ cla trinh tu
nucleotit tdng hop néu trong CrylAb-02 (SEQ ID NO: 5) dugc nbi v6i vi tri giéi han
Swal; ddu tdn cing 5° cta trinh ty nucleotit tdng hop néu trong CrylAh-01 (SEQ ID
NO: 6) dugc ndi voi vi tri gidi han Ascl, dau tan cing 3’ cua trinh tuy nucleotit téng
hop néu trong CrylAh-01 (SEQ ID NO: 6) dwoc ndi vé6i vi tri giéi han Spel; du tan
cing 5° cia trinh tw nucleotit tong hop néu trong Cry1Ah-02 (SEQ ID NO: 7) dugc nbi
v6i vi tri gi6i han Ascl, ddu tdn cing 3’ cua trinh ty nucleotit tdng hop néu trong
CrylAh-02 (SEQ ID NO: 7) duoc ndi vé6i vi tri gidi han Spel; dau tin cing 5’ cia
trinh ty nucleotit tdng hop néu trong CrylFa (SEQ ID NO: 8) dwgc ndi véi vi tri gidi
han Ascl, ddu t4n cing 3’ ciia trinh ty nucleotit tong hgp néu trong CrylFa (SEQ ID
NO: 8) dugc ndi v6i vi tri giéi han BamHI; d4u tin cling 5’ cla trinh tu nucleotit tbng
hop néu trong Crylle (SEQ ID NO: 9) dugc nbi v6i vi tri gigi han Ncol, dau tan cling
3’ ciia trinh tw nucleotit tng hop néu trong Crylle (SEQ ID NO: 9) dugc ndi véi vi tri
giéi han Swal.

Vi du 2: Thiét ké cac vecto biéu hién tai t6 hop va sy chuyén gen ciia vecto nay
vao Agrobacterium

I. Thiét ké cac vecto nhan dong tai td hop chira gen CrylA

Nhu dugc thé hién trén Fig.l, trinh ty nucleotit tdng hop dugc néu trong

CrylAb-01 dugc lién két v6i vecto nhan dong pGEM-T (Promega, Madison, USA,
CAT: A3600) theo quy trinh ctia nha san xuét dé tao ra vecto nhan dong tai td hop
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DBNOI-T. (Luu y: Amp thé hién gen khang Ampicillin; f1 thé hién su sao chép ban
gbc ctia thé thuc khuén f1; LacZ 13 codon khéi ddu ciia LacZ; SP6 1a gen khoi du cia
SP6 RNA polymeraza; T7 13 gen khoi ddu cia T7 RNA polymeraza; CrylAb-01 1a
trinh tu nucleotit néu trong CrylAb-01 (SEQ ID NO: 4); va MCS 1a vi tri nhan da
dong).

Bude tiép theo 1a chuyén vecto nhan dong tai t& hgp DBNO1-T vao cac té bao
chitc ning T1 cta E. coli (Transgen, Béic kinh, Trung Qudc, CAT: CD501) bing
phuong phap sbc nhiét. Cu thé 13, 50 ul cac té bao chirc ning T1 cua E. coli duge tron
v6i 10 pl plasmit ADN (vecto nhan dong téi t6 hop DBNO1-T), dugc 0 trong bé nuéc
& 42°C trong 30 gidy va sau d6 U trong bé nudc & nhiét d6 37°C trong 1 gior (trong
thiét bi lic & téc do 100 vong/phit). Sau d6, hén hop nay duge nudi qua dém trong
khay LB (trypton 10 g/l, chiét sudt men 5 g/1, NaCl 10 g/l, aga 15 g/1, tri s6 pH dugc
didu chinh dén 7,5 bang NaOH) véi Ampicillin (100 mg/1), bé mit cia khay nay duoc
ph bing IPTG (isopropyl-thio-p-D-galactosit) va X-gal (5-bromo-4-cloro-3-indolyl-
B-D-galactosit). C4c cum khudn tring dugce chon va duge nudi cdy thém & 37°C qua
dém trong méi trudmg LB (trypton 10 g/l, chiét sudt men 5 g/1, NaCl 10 g/l, Ampicillin
100 mg/l, tri s6 pH dugc didu chinh dén 7,5 bing NaOH). Céc plasmit niy dugc chiét
tach bing phuong phap kidm. Cu thé 13, cac vi khudn dugc nudi cdy trong mdi trudong
nay dugc quay ly tAm & téc d6 12000 vong/phiit trong 1 phut. Dich ndi dugc loai bo va
cac t& bao chim duoc tao huyén phu trong 100 pl dung dich dugc 1am lanh bing da I
(25 mM Tris-HCI, 10 mM EDTA (etylenediamin axit tetraaxetic), 50 mM glucoza, pH
8,0). Sau khi bd sung 150 pl dung dich méi dugc chuédn bi II (0,2 M NaOH, 1% SDS
(natri dodexyl sunfat)), éng nay dugc xoay nguoc bdn 1in va dugc dit vao nuée da
trong thoi gian 3 dén 5 phat. 150 pl dung dich dwgc lam lanh bing d4 III (4 M kali
axetat, 2 M axit axetic) dugc bd sung vao hdn hop nay, duge tron ngay lap tirc va trdn
k§ va sau d6 dugc dit vao nudc da trong thoi gian 5 dén 10 phat, sau d6 duge quay ly
tdm & téc d6 12000 vong/phut trong 5 phut & 4°C. Phan dich ndi duge cho vao 2 1dn
thé tich cua etanol dugc khir nudce, trdn k¥ va sau d6 dugc U trong 5 phut & nhiét do
trong phong. H3n hop nay dugc quay ly tim & téc o 12000 vong/phit trong 5 phit &
4°C va phin dich ndi dugc loai bé. Phin vién dugc rira bang 70% etanol (thé tich/thé
tich) va sau d6 dugc lam kho bing khong khi, tiép theo 14 bd sung 30pl TE (10 mM
Tris-HCL, 1 mM EDTA, pH 8,0) chira RNase (20 pg/ml) dé hoa tan phan vién nay va
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phan gidi RNA trong bé nuéc & 37°C trong 30 phat. Cac plasmit thu duge duge luu
giit & nhiét 49 -20°C trudce khi st dung.

Céc plasmit chiét tich dugc duwoc nhan biét bing su phan giai Kpnl va Bgll, va
c4c dong dwong duge xac nhan tiép bing giai trinh tu gen. Cac két qua da cho thiy
ring, trinh tu nucleotit duoc chén vao vecto nhin dong tai t& hop DBNO1-T 14 trinh ty
nucleotit néu trong Cry1Ab-01 néu trong SEQ ID NO: 4 trong danh muc trinh ty, diéu
nay cho thdy viéc chén dung trinh tu nucleotit néu trong Cryl Ab-01.

Theo phuong phap thiét ké vecto nhan dong tai t6 hgp DBNO1-T néu trén, trinh
ty nucleotit tong hop duge néu trong CrylAb-02 (néu trong SEQ ID NO: 5) duge lién
két v6i vecto nhan dong pGEM-T dé tao ra vecto nhan dong tai t6 hop DBNO2-T. Viéc
chén ding trinh ty nucleotit Cry1 Ab-02 trong vecto tai t& hop DBNO02-T nay dugc xac

nhan bing viéc giai trinh ty hodc phan giai bing enzym.

Theo phuong phap thiét ké vecto nhan dong ti t6 hgp DBNOI-T néu trén, trinh
tu nucleotit tbng hop dugc néu trong CrylAh-01 (néu trong SEQ ID NO: 6) dugc lién
két v6i vecto nhan dong pGEM-T dé tao ra vecto nhan dong téi td hop DBNO3-T. Viéc
chén dung trinh ty nucleotit CrylAh-01 trong vecto tai t6 hgp DBNO3-T duge xic

nhén bing viéc giai trinh tu hogic phan giai bing enzym.

Theo phuong phap thiét ké vecto nhan dong tai t6 hgp DBNO1-T néu trén, trinh
tu nucleotit tdng hop duge néu trong CrylAh-02 (néu trong SEQ ID NO: 7) dugc lién
két v6i vecto nhan dong pGEM-T dé tao ra vecto tai td hop DBN04-T. Viéc chén ding
trinh ty nucleotit Cry1 Ah-02 trong vecto tai t hop DBNO04-T dugc xac nhan bang viée

gi4i trinh tw hodc phén giai bing enzym.

Theo phuong phap thiét ké vecto nhan dong tai t6 hop DBNO1-T néu trén, trinh
tu nucleotit tdng hop dwoc néu trong CrylFa (néu trong SEQ ID NO: 8) dugc lién két
v6i vecto nhan dong pGEM-T dé tao ra vecto tai td hgp DBNOS-T. Viéc chén ding
trinh tw nucleotit CrylFa trong vecto tai td hop DBNO5-T dugc x4c nhin bing viéc

giai trinh ty hodc phan giai bang enzym.

Theo phwong phap thiét ké vecto nhan dong tai t& hgp DBNO1-T néu trén, trinh
tu nucleotit téng hop dugce néu trong Crylle (néu trong SEQ ID NO: 9) dugc lién két
v6i vecto nhan dong pGEM-T dé tao ra vecto tai t6 hgp DBN06-T. Viéc chén ding
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trinh ty nucleotit Cry1Ie trong vecto téi t hgp DBN06-T dugc xac nhan bang viée giai

trinh tw hodc phén giai bang enzym.

II. Thiét ké cac vecto bidu hién tai td hop chira gen CrylA

Céc phuong phap thiét ké vecto bing cach phén giai bing enzym truyén théng 1a
da biét 15 trong linh vuc ndy. Nhu thé hién trén Fig.2, vecto nhan dong ti td hop
DBNO1-T va vecto biéu hién DBNBC-01 (Vecto xwong séng: pCAMBIA2301 (cung
cép bdi vién nghién ctru CAMBIA)) duoc phan giai 14n luogt bdi cac enzym gidi han
Ncol va Spel; va cdc manh thu dugce cia trinh ty nucleotit néu trong Cryl1Ab-01 sau d6
dugc chén vao vecto bidu hién DBNBC-01 da duoc phén giai gitta cac vi tri Ncol va
Spel dé tao ra vecto biéu hién tai t6 hop DBN100124. (Luu y: Kan thé hién gen
kanamycin; RB thé hién danh giGi bén phai; Ubi thé hién gen kh&i du ciia gen ngbd
ubiquitin (SEQ ID NO: 10); CrylAb-01 thé hién trinh tw nucleotit néu trong CrylAb-
01 (SEQ ID NO: 4); Nos thé hién phin tdn ciing ciia gen nopalin synthaza (SEQ ID
NO: 11); PMI thé hién gen phosphomanoza isomeraza (SEQ ID NO: 12); va LB thé
hién danh gidi bén phai).

Vecto bidu hién tai td hop DBN100124 nay dugc chuyén gen vio cac té bao chirc
ning T1 cia E. coli bing phuong phap sdc nhiét. Cu thé 13, 50 pl céc t& bao chirc ning
T1 cia E. coli dugc tron voi 10 pl plasmit ADN (vecto biéu hién tai t6 hop
DBN100124), dugc 0 trong bé nude & 42°C trong 30 gidy va sau d6 dugc 1 trong bé
nu6e & 37°C trong 1 gid (trong thiét bi lic & tdc d6 100 vong/phut). Hon hop niy sau
d6 dugc nudi & 37°C trong 12 gidr trong khay LB (trypton 10 g/l, chiét sudt men 5 g/l,
NaCl 10 g/l, aga 15 g/1, tri sb pH dugc diéu chinh dén 7,5 bang NaOH) véi 50 mg/l
Kanamycin. Cac cum khudn tring dugc chon va dugc nubi cdy thém & 37°C qua dém
trong moi trudong LB (trypton 10 g/l, chiét sut men 5 g/1, NaCl 10 g/l, Kanamycin 50
mg/l, tri s6 pH dugc diéu chinh dén 7,5 bing NaOH). Céc plasmit dugc chiét tich
bing phuong phap kiém. Su phan giai bing enzym véi Ncol va Spel dugce st dung dé
nhan biét cac plasmit chiét tich dwgc, va cic dong duong tiép tuc duge xac nhan bing
gi4i trinh tu. Cac két qua da cho thiy ring, trinh ty nucleotit dugc chén vao vecto bidu
hién tai t6 hgp DBN100124 giita céc vi trf Ncol va Spel 1a Cryl1Ab-01 néu trong SEQ
ID NO: 4 trong danh muc trinh ty.

Theo phuong phép thiét ké vecto nhan dong tii td hgp DBN100124 néu trén,
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vecto nhan dong tai t& hop DBNO02-T va DBNO5-T duoc phén giai bing enzym ldn
lugt bdi Neol va Swal, Ascl va BamHI dé tao ra trinh tu nucleotit cia CrylAb-02 va
Cry1Fa, ma dugc chén vio vecto biéu hién DBNBC-01 dé thu dugc vecto biéu hién tai
t6 hop DBN100075. Nhu d3 dugc x4c nhin béi viée giai trinh ty hodic phén giai bé‘mg
enzym, vecto biéu hién tai t6 hop DBN100075 chira trinh ty nucleotit cia Cryl Ab-02
va CrylFa néu trong SEQ ID NO: 5 va SEQ ID NO: 8 trong danh muc trinh ty.

Theo phwong phép thiét k& vecto nhan dong tai t6 hgp DBN100124 néu trén,
vecto nhan dong tai t& hgp DBNO3-T dugc phan giai bing enzym bdi Ascl va Spel dé
tao ra trinh tu nucleotit néu trong CrylAh-01, ma dugc chén vao vecto biéu hién
DBNBC-01 dé thu dugc vecto biéu hién tai t& hop DBN100071. Nhu di dugc xéc
nhén boi viéc gidi trinh ty hodc phan giai b%mg enzym, trinh ty nucleotit dugc chén vao

vecto biéu hién ti t& hop DBN100071 giita cc vi tri Ascl va Spel 1a Cryl1Ah-01.

Theo phwong phap thiét ké vecto nhan dong tai t6 hop DBN100124 néu trén,
vecto nhan dong t4i t& hop DBN04-T va DBNO06-T dugc phén giai bing enzym lan
luot bdi Ascl va Spel, Ncol va Swal dé tao ra trinh tu nucleotit ctia CrylAh-02 va
Crylle, ma dugc chén vao vecto bidu hién DBNBC-01 @& thu dugc vecto biéu hién tai
t hgp DBN100147. Nhu d& dugc xac nhén béi viéc gidi trinh tw hodc phan giai bing
enzym, vecto biéu hién tai t5 hgp DBN100147 chira trinh ty nucleotit ciia Cry1Ah-02
va Crylle néu trong SEQ ID NO: 7 va SEQ ID NO: 9 trong danh muc trinh ty.

III. Vecto biéu hién tai t hop dugc chuyén gen vao Agrobacterium

Céc vecto biéu hién tai td hop dugc thiét ké mét cach chinh xéc cia DBN100124,
DBN100075, DBN100071 vi DBN100147 lin lwot dugc chuyén gen vao
Agrobacterium 1LBA4404 (Invitrogen, Chicago, USA; Cat No: 18313-015) bing
phuong phép ni to 1dng. Cu thé 13, 100 pl Agrobacterium LBA4404 va 3 ul plasmit
ADN (vecto biéu hién tai t6 hop tr DBN100124, DBN100075, DBN100071 va
DBN100147 ) duge dit vao trong ni to 16ng trong 10 phit, tiép theo 13 i trong bé nude
& 37°C trong 10 phut. Agrobacterium 1LBA4404 da dugce chuyén gen dugc 0 trong 6ng
LB, sau d6 dugc nudi cdy & 28°C, quay ly tim 200 vong/phut trong 2 gio. Sau d6, san
phim nudi cdy dugc phu 1én dia LB chita 50 mg/l Rifampicin va 100 mg/l Kanamycin
cho dén khi cac dong don dwong phat trién. Cac dong don nay dugc chon dé tiép tuc

nudi ciy nhim chiét tach cac plasmit. Vecto biéu hién tai td hop dugc xac dinh béi su
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phan gidi bing enzym, nghia 13, vecto bidu hién tai td hop DBN100124 va
DBN100075 dugc phan giai véi céc enzym gigi han AhdI va Xbal, va cac vecto bidu
hién ti t& hop DBN100071 va DBN100147 dugc phén gidi v6i cdc enzym gidi han
Styl va BgllI, diéu niy cho thiy ring viéc thiét ké dung cac vecto biéu hién tai td hop,
DBN100124, DBN100075, DBN100071 va DBN100147.

Vi du 3: Thu duge va xé4c nhan lai cdy ngd dugc chuyén gen CrylA

I. Tao rava xac dinh cdy ngd dugc chuyén gen CrylA

Theo phuong phép 1ay nhiém Agrobacterium thong thudng, cac phdi non duge
nudi ciy va tiét tring ctia Ngb Z31 dugc nudi cdy véi cac ching Agrobacterium thu
dugc & phén II1, vi du 2, sao cho dé chuyén gen T-ADN trong céc vecto biéu hién tai
t6 hgp DBN100124, DBN100075, DBN100071 va DBN100147 (chira trinh tw gen
khoi diu ciia gen Ubiquitin ngd, trinh tu nucleotit cia gen CrylAb-01, CrylAb-02,
CrylAh-01, CrylAh-02, CrylFa va Crylle, PMI va trinh ty tdn cung ctia Nos) vao bg
gen ngd, tao ra ciy ngd duogc chuyén gen véi trinh tu nucleotit néu trong CrylAb-01,
cdy ngd duge chuyén gen trinh tu nucleotit néu trong Cry1Ab-02-Cry1Fa ndy, cdy ngd
dugc chuyén gen trinh tw nucleotit néu trong CrylAh-01 va cdy ngd dugc chuyén gen
trinh ty nucleotit néu trong CrylAh-02-Crylle. Cay ngbd kiéu dai dugc sir dung 1am
d6i chung.

Quy trinh chuyén gen bing Agrobacterium ciia ciy ngd dugc md ta mot cach vén
tit dudi day. Cac phoi non phan lap duge tir ngd dwoc cho tiép xtic véi huyén phi
Agrobacterium, nhd d6 trinh ty nucleotit cua CrylAb-01, CrylAh-02-CrylFa,
CrylAh-01 va/hodc CrylAh-02-Crylle dugc phan phdi vao it nhit 1a mot té bao cia
mdt trong sd cac phoi ngd non néu trén bdi Agrobacterium (bude 1: lay nhiém). O
bude ndy, cic phdi non néu trén tét hon 1 dwgc nhing vao hyén phi Agrobacterium
(ODggo= 0,4-0,6, moi truong lay nhiém (muéi MS 4,3 g/l, MS céc vitamin, casein 300
mg/l, sucroza 68,5 g/l, glucoza 36 g/l, Acetosyringon (AS) 40 mg/l, axit 2,4-
diclorophenoxyaxetic (2,4-D) 1 mg/l, pH 5,3)) dé kich hoat sy lay nhiém. Cac phdi
non nay dugc nudi cdy v6i Agrobacterium trong mot khoang thoi (3 ngay) (bude 2:
ddng nudi cdy). Tét hon 13, sau budc 1y nhiém, c4c phdi non nay dugc nudi cdy trong
moi trudong rin (muéi MS 4,3 g/l, MS céc vitamin, casein 300 mg/l, sucroza 20 g/l,

glucoza 10 g/l, Acetosyringon (AS) 100 mg/l, axit 2,4-diclorophenoxyaxetic (2,4-D) 1
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mg/l, aga 8 g/1, pH 5,8). Sau buéc déng nudi ciy, bude "hdi phuc" 1a tiy ¥, trong d6 c6
it nhit mot khang sinh da biét 13 Gc ché sy phat trién cia Agrobacterium
(Cephalosporins) va khong c6 cac tic nhan chon loc ddi véi cdy dugc chuyén gen
trong mdi trwong hdi phuc (mubi MS 4,3 g/, MS céc vitamin, casein 300 mg/l,
sucroza 30 g/l, axit 2,4-diclorophenoxyaxetic (2,4-D) 1 mg/l, aga 8 g/, pH 5,8) (budc
3: Hoi phuc). Tét hon 13, cac phdi non dugc nudi ciy trong méi trudng rin voi mot
chét khéng sinh ma c6 tic nhan chon loc dé loai bd Agrobacterium va tao ra mot
khoéang thoi gian hdi phuc cho cac té bao di dugc chuyén gen. Tiép theo, cic phdi non
da dugc tiém duge nudi cdy trong moi trudng ¢ tac nhan chon loc (manoza) va cac
thé chai duoc chuyén gen dang phat trién dugc lua chon (budce 4: lya chon). T6t hon 14,
cac phoi non dugc nudi ciy trong méi trudng chon loc rin c6 tac nhan lya chon (mubi
MS 4,3 g/l, MS céc vitamin, casein 300 mg/l, sucroza 5 g/l, manoza 12. 5g/1, axit 2,4-
diclorophenoxyaxetic (2,4-D) 1 mg/l, aga 8 g/l, pH 5,8), ma c6 két qua 14 su phat trién
¢6 chon loc cua cac té bao dugce chuyén gen. Hon nita, cac thé chai sinh san thanh ciy
(budce 5: sinh san). Tét hon 13, cac thé chai ndy dugc nudi trong moi trudng rin c6 tac
nhan chon loc dugc dugc nudi cdy trong méi truong rin (MS méi truong biét hoa va

MS méi trudng tao ré) dé tao ra thyuc vat.

Céc thé chai chon loc duge dugce chuyén gen vao moi trudong biét hda MS (muéi
MS 4,3 g/l, MS céc vitamin, casein 300 mg/l, sucroza 30 g/l, 6-benzyladenin 2 mg/I,
manoza 5 g/l, aga 8 g/l, pH 5,8), va duoc nudi cdy dudi 25°C dé biét hoa. Cac cay
gidng con differentiated dwgc chuyén vao mdi trudong tao r& MS (MS mubi 2,15 g/l,
MS céac vitamin, casein 300 mg/l, sucroza 30 g/l, axit indol-3-axetic 1 mg/l, aga 8 g/l,
pH 5,8), va dugc nudi cdy dudi 25°C cho dén khi dat chidu cao khoang 10 cm. Sau do,
céc cdy con nay dugc chuyén vao nha kinh va duogc trdng cho dén khi ra bip. Trong
sudt qua trinh duoc trdng trong nha kinh, cic ciy ndy duoc giit & nhiét do 28°C trong
16 gid va sau @6 dugc giit & nhiét d6 20°C trong 8 gir mdi ngay.

II. Kiém tra lai cdy ngd dugc chuyén gen véi gen CrylA bang phwong phép
TagMan

Sr dung khoang 100 mg 14 tir mdi ciy ngd trong s6 cdy ngd duoc chuyén gen vé6i
trinh tu nucleotit néu trong CrylAb-01, ciy ngd dugc chuyén gen véi trinh tu nucleotit

néu trong CrylAb-02-CrylFa, cdy ngd dugc chuyén gen véi trinh ty nucleotit néu
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trong CrylAh-01 va cdy ngd dugc chuyén gen véi trinh ty nucleotit néu trong
Cry1Ah-02-Cry1lle 1am mau, bd gen ADN dugc chiét tach véi DNeasy Plant Maxi Kit
ciia Qiagen, va s6 lugng ban sao cia cac gen CrylA, CrylF va Crylle dugc xac dinh
bing xét nghiém khéch dai PCR dinh lwgng biang huynh quang véi doan do Tagman.
Cay ngd kiéu dai dugc phan tich lam ddi ching theo phuong phap néu trén. Cac thir

nghiém dugc lap lai 3 14n va cac két qua duoc 14y trung binh.

Quy trinh dugc néu chi tiét dé xac dinh s lugng ban sao cla cac gen CrylA, CrylF va
Crylle nhu sau:

Buéce 11: 100 mg 14 cta timg cdy ngd trong sb cac cdy ngd sau: cdy ngd dugc
chuyén gen véi trinh tu nucleotit néu trong CrylAb-01, ciy ngd dugc chuyén gen véi
trinh tr nucleotit néu trong Cryl Ab-02-Cry1Fa, ciy ngd duoc chuyén gen véi trinh tur
nucleotit néu trong Cryl1Ah-01 va cdy ngd dugc chuyén gen véi trinh tur nucleotit néu
trong CrylAh-02- Crylle, va 100 mg 14 cia cdy ngd kiéu dai dugc 14y 1am miu va

duoc lam ddng nhét trong cbi say vé6i ni to 16ng. Mdi miu duge 14y ba 1in.

Bude 12: Bo gen ADN ciia cic mau néu trén duge chiét tich v6i DNeasy Plant
Maxi Kit ctia Qiagen, va phuong phap dugc néu chi tiét theo quy trinh ciia nha san

xuat.

Buéc 13: NanoDrop 2000 (Thermo Scientific) duge sir dung dé xac dinh ham

luong cua by gen ADN cuia cdc mau néu trén.

Bué6c 14: Ham lugng cia bd gen ADN ciia cic mAu thir néu trén dugc didu chinh

bing nhau v&i tri s6 ndm trong khoang tir 80 dén 100 ng/pl.

Bude 15: S5 lugng ban sao ctia cc mau dugce xac dinh bing phwong phap PCR
dinh lwong bing huynh quang vé6i diu dd Tagman. M6t mAu ma c6 sb luong ban sao
da biét duoc sur dung 1am tiéu chudn, va mdt miu tir cdy ngd kiéu dai duge st dung
lam db6i chimg. Mbi méu dugc 14y ba 1dn va cac két qua duoc 1iy trung binh. Céc doan
mdi va cac doan do dung trong phuong phap PCR dinh lugng bing huynh quang dugc
néu dudi day.

Cac doan mdi va cac doan do dudi diay dugc st dung dé phét hién trinh tu

nucleotit néu trong Cry1Ab-01:

Poan mdi 1 (CF1): CGAACTACGACTCCCGCAC, néu trong SEQ ID NO: 13 trong
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danh muyc trinh tu;

Poan mdi 2 (CR1): GTAGATTTCGCGGGTCAGTTG, néu trong SEQ ID NO: 14
trong danh muc trinh ty;

Doan do 1 (CP1): CTACCCGATCCGCACCGTGTCC, néu trong SEQ ID NO: 15
trong danh muyc trinh ty.

Cac doan mdi va cac doan do dudi day duoc str dung dé phét hi¢én trinh tu

nucleotit néu trong Cry1Ab-02:

DPoan mbi 3 (CF2): TGCGTATTCAATTCAACGACATG, néu trong SEQ ID NO: 16
trong danh muyc trinh ty;

Poan mdi 4 (CR2): CTTGGTAGTTCTGGACTGCGAAC, néu trong SEQ ID NO: 17
trong danh muyc trinh ty;

Poan do 2 (CP2): CAGCGCCTTGACCACAGCTATCCC, néu trong SEQ ID NO: 18
trong danh muc trinh ty;

Céac doan mdi va doan do dudi day dugc st dung dé phét hién trinh ty nucleotit

néu trong Cry1Fa:

Poan mdi 5 (CF3): CAGTCAGGAACTACAGTTGTAAGAGGG, néu trong SEQ ID
NO: 19 trong danh muc trinh tu;

Poan mdi 6 (CR3): ACGCGAATGGTCCTCCACTAG, néu trong SEQ ID NO: 20
trong danh muc trinh ty;

Poan do 3 (CP3): CGTCGAAGAATGTCTCCTCCCGTGAAC, néu trong SEQ ID
NO: 21 trong danh muc trinh ty;

Cac doan mdi va doan do dudi day duogc st dung dé phat hié€n trinh ty nucleotit

néu trong Cry1Ah-01:

DPoan mdi 7 (CF4): ATCGTGAACAACCAGAACCAGTG, néu trong SEQ ID NO: 22
trong danh muc trinh ty;

DPoan mbi 8 (CR4): CTCCAGGATCTCGATCTCCG, néu trong SEQ ID NO: 23 trong
danh muc trinh tu;

Doan do 4 (CP4): CGTGCCGTACAACTGCCTGAACAACC, néu trong SEQ ID NO:
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24 trong danh muc trinh ty;

Céc doan mdi va doan do dudi ddy duge st dung dé phat hién trinh ty nucleotit

néu trong Cry1Ah-02:

Poan mdi 9 (CF5): TCATTTGGGGCTTCGTCG, néu trong SEQ ID NO: 25 trong
danh muc trinh tu;

Poan mdi 10 (CR5): TGATTGATCAGCTGCTCAACCT, néu trong SEQ ID NO: 26

trong danh muc trinh tu;

Poan do 5 (CP5): CCAGTGGGATGCGTTCCTCGCTC, néu trong SEQ ID NO: 27
trong danh muc trinh ty;

Céac doan mdi va doan do duéi ddy duge sir dung dé phat hién trinh tw nucleotit

néu trong Crylle:

Poan mbi 11 (CF6): GAGCATTGATCCTTTCGTCAGTG, néu trong SEQ ID NO: 28
trong danh muc trinh ty;

DPoan mdi 12 (CR6): CAAAGTACCGAGGATCTTACCAGC, néu trong SEQ ID NO:
29 trong danh muc trinh tu;

Poan do 6 (CP6): CCTCCACAATCCAAACGGGCATCG, néu trong SEQ ID NO: 30

trong danh muyc trinh ty.
Hé théng phan tmg PCR:

JumpStart™ Taq ReadyMix™ (Sigma) 10 pl

50x hdn hop cac doan mdi/doan dod 1l
Bo gen ADN 3ul
Nude (dung dich H,0) 6 ul

50% hdn hop cac doan moi/doan do nay chira 45 pl cia 1 mM mdi doan mdi, 50
pl ctia 100 pM doan do va 860 pl ciia 1x TE dém, duge huu giit trong dng hd phach &
4°C.

Piéu kién PCR nhu sau:
Buéc Nhiét 3 Thoi gian

21 95°C 5 phut
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22 95°C 30 giay
23 60°C 1 phut
24 quay trd lai bude 22, lap lai 40 lan

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

Nhu dugc thé hién béi cac két qua, trinh ty nucleotit cia Cryl1Ab-01, CrylAb-
02-Cry1Fa, CrylAh-01 va CrylAh-02-Cry1Ie tit ci déu duoc hop nhét vao bd gen clia
cay ngd duoc phat hién. Cay ngd duoc chuyén gen véi trinh tw nucleotit néu trong
CrylAb-01, cdy ngd duoc chuyén gen véi trinh ty nucleotit néu trong CrylAb-02-
CrylFa, ciy ngd dugc chuyén gen vdi trinh tu nucleotit néu trong CrylAh-01 cing véi
ciy ngd dugc chuyén gen vdi trinh ty nucleotit CrylAh-02-Crylle di thu duge mot

ban sao ctiia gen CrylA, CrylF va/hodc Crylle trong ciy ngd chuyén gen twong tng.
Vi du 4: Phat hién céac protein c6 hoat tinh trir siu trén ciy ngd chuyén gen
1. Phét hién ham luong protein ¢6 hoat tinh trir sau trén cdy ngd chuyén gen
Céac dung dich dugc st dung trong thr nghiém nay dugc néu dudi day:

Dung dich dém dé chiét tich: 8 g/l NaCl, 0,2 g/l KHPO, 2,9 gl
Na,HPO,4+12H,0, 0,2 g/l KCI, 5,5 ml/L Tween-20, pH 7,4;

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

Dung dich dé két thiic phan tmg: 1M HCL.

3 mg 14 cdy twoi tir mbi cly ngd trong sb cic cy ngd sau: cdy ngd dugc chuyén
gen véi trinh tu nucleotit néu trong CrylAb-01, cdy ngd dugc chuyén gen véi trinh tur
nucleotit néu trong CrylAb-02-CrylFa, cdy ngd dugc chuyén gen véi trinh tu
nucleotit néu trong CrylAh-01 ciing nhu cdy ngd dugc chuyén gen véi trinh tu
nucleotit Cryl1Ah-02-Crylle dugc ldy 1am miu va dugc 1am ddng nhét véi nito 1éng,
sau d6 bd sung 800 pl dung dich dém dé chiét tach. Hon hop nay dugc quay ly tim &
tbc d6 4000 vong/phut trong 10 phut, sau d6 phan dich ndi dugc pha lodng 40 13n véi
dung dich dém d& chiét tach va 80 pl phin dich ndi trén bé mit da duoc pha lodng
duoc st dung cho xét nghiém ELISA. Do su twong ddng cao giita trinh ty axit amin
CrylAh va trinh ty axit amin CrylAb, khang thé khang Cry1Ab c6 thé dugc 4p dung
cho protein c6 hoat tinh trir sdu CrylAh. Kit ELISA (xét nghiém chét hip thu mién

-33-



22117

dich lién két dugc v6i enzym) (Cong ty ENVIRLOGIX, kit CrylAb/CrylAc) dugc st
dung dé xac dinh ty 18 ctia ham lugng protein ¢6 hoat tinh trir sau (CrylAb va CrylAh)
chia cho trong lwong ctia 14 twoi. Phuong phép duoc néu chi tiét bai quy trinh cta nha

san xuat.

Trong khi cdy ngd kiéu dai va cdy ngd khong chuyén gen dugc xdc nhan boi
Tagman dugc sir dung 1am d6i chimg, va viéc xac dinh theo cac phwong phap dugc md
ta du6i day. Pbi vi ba dong dugc chuyén gen véi CrylAb-01 (S1, S2 va S3), ba dong
dugc chuyén gen véi CrylAb-01-CrylFa (S4, S5 va S6), ba dong duoc chuyén gen
v6i Cryl Ah-01 (S7, S8 va S9), ba dong duge chuyén gen v6i Cryl Ah-02-Crylle (S10,
S11 va S12), mdt dong duoc xac nhan 14 ciy khong chuyén gen (NGM) béi Tagman va
mdt dong 1a dong kiéu dai kidu dai (CK), ba cdy mdi dong duoc st dung va mbi ciy

dugc 1dp lai sdu lan.

Céc két qua thuc nghiém ctia ham lugng protein c¢6 hoat tinh trir sau (protein
CrylAb) & ciy chuyén gen dugc thé hién trong bang 1. Cac két qua thuc nghiém ctia
ham lugng protein c6 hoat tinh trir siu (protein CrylAh) trén cdy chuyén gen dugc thé
hién trong bang 2. Ty 18 biéu hién duoc 14y trung binh cia protein c6 hoat tinh trir sau
(CrylAb) chia cho trong lwong cuia 14 tuoi trén cdy ngd dugc chuyén gen véi trinh tur
nucleotit néu trong CrylAb-01 va CrylAb-01-CrylFa dugc xic dinh lan luot 13
8536,2 va 8234,7; ty 18 biéu hién cta protein c6 hoat tinh trir sdu (CrylAh) dugc ldy
trung binh chia cho trong lugng ctia 14 tuoi trén cdy ngd duoc chuyén gen véi trinh tu
nucleotit néu trong CrylAh-01 va CrylAh-02-Crylle dugc xac dinh 14n lwot 13 5374,3
va 5382,2. Cac két qua nay chi ra ring CrylAb va protein CrylAhs c6 sy biéu hién én

dinh va & mirc cao trén céy ngd chuyen gen.

Bang 1: lugng trung binh cia protein CrylAb dwgc bidu hién trén cdy ngd

chuyén gen

Luong protein CrylAb dugc bidu Lugng protein CrylAb dugc
hién trén timg céy (ng/g) bi€u hi€n trén moi loai cua cac
(13p lai séu 1an moi cay) dong (ng/g)
Dong |1 2 3 Luong trung binh (ng/g)

S1 7160,2 10444.,4 9080,8
S2 8534,4 - | 8581,2 7330,2 8536,2
S3 3817,4 9185,7 7691,2
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S4 7088,4 9837,5 10626,4

S5 9866,7 6863,3 42224 8234,7
S6 9912,1 7724,1 7970,9

NGM |-1,7 0 -1,0 0

CK 0 -4,2 23 0

Bang 2: Luong trung binh clia protein CrylAh duge biéu hién trén ciy ngd

chuyén gen

Luong protein Cryl1Ab dugc bidu Luong protein Cry1Ab dugc
hién trén timg cdy (ng/g) biéu hién trén mdi loai ctia cac
(13p lai sdu lan moi cay) dong (ng/g)
Dong |1 2 3 Lugng trung binh (ng/g)
S7 5220,5 5520,2 5550,6
S8 51304 5249.3 5486,5 5374,3
5205.4 5437,5 5568,1
S9
S10 5305,3 5374,9 5653,8
S11 5136,0 5229,5 5546,8 5382,2
S12 5240,3 5502,2 5450,7
NGM | -12,68 0 -11,26 0
CK 0 -15,13 -13,21 0

I1. Phét hién kha ning khang sinh vat gy hai ciia ciy ngd chuyén gen

Cay ngd duogc chuyén gen véi trinh tu nucleotit néu trong CrylAb-01, ciy ngd
duoc chuyén gen véi trinh ty nucleotit néu trong CrylAb-02-Cry1Fa, cdy ngd dugc
chuyén gen vdi trinh tw nucleotit néu trong Cry1Ah-01, cdy ngd dugc chuyén gen vdi
trinh tw nucleotit Cryl Ah-02-Crylle, ciy ngd kiéu dai va ciy ngd khong dugc chuyén
gen xac nhén dugc bdi Tagman dugc phat hién boi khd nang khang lai Conogethes

punctiferalis clia no.

L4 tuoi ctia cdy ngd dugc chuyén gen véi trinh ty nucleotit néu trong CrylAb-01,
céy. ngd dugc chuyén gen véi trinh tu nucleotit néu trong Cry1Ab-02-Cry1Fa, ciy ngd
dwoc chuyén gen véi trinh tu nucleotit néu trong CrylAh-01, cdy ngd dugc chuyén
gen v&i trinh ty nucleotit CrylAh-02-Crylle, cdy ngd kiéu dai va cAy ngd xac nhin
duoc 13 cdy ngd khong chuyén gen (giai doan V3-V4) boi Tagman 14n luot dugc lay

mau. L4 ngd dugc rira qua biang nudce duge tiét tring va nudce trén cic 14 ndy dugc 1am
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kho bang gac. Géan 14 dugc loai bo, va cac 14 ndy dugc cit thanh cic manh khoang 1
cm X 4 cm hodc 1 cm x 2 cm. M{t hodc hai manh 14 nay duoc dat trén giéy loc da
dugc thAm w6t bing nudc ct trén day cua dia Petri tron bang chit déo. Mudi ddu cia
Conogethes punctiferalis (Au tring méi nd) dugce dit vao mdi dia, va cac dia c6 sinh
vat gy hai ndy duogc day bang nip va dugc dit & nhiét do nim trong khoang tir 25-
28°C, d6 4m twong déi ndm trong khoang tir 70% dén 80% va chu ky sang (sang/tbi) 1a
16:8 trong 3 ngay. Theo ba ddu hiéu chi din, tién trinh phat trién, ty 18 chét va ty 16
thiét hai d6i v6i 14 cdy gy ra boi 4u tring Conogethes punctiferalis, diém sb v& kha
ning khing sinh vat giy hai dugc tinh nhu sau: diém = 100 x ty 1€ chét + [100 x ty 1&
ttr vong + 90 x (s6 lugng sinh vét gay hai méi né/tdng sb sinh vét giy hai da duoc gay
nhiém) + 60 x (s6 lwong méi né - s6 luong sinh vét hai phong trir sm/tdng sb sinh vét
gdy hai dugc gdy nhiém) + 10 x (s6 lwong sinh vét giy hai phong trir am /tdng sb sinh
vét gdy hai dugc giy nhiém)] + 100 x (1-ty 1& thiét hai cua 14). P6i véi ba dong duoc
chuyén gen véi trinh tu nucleotit Cry1 Ab-01 (S1, S2 va S3), ba dong dugc chuyén gen
v6i trinh ty nucleotit Cry1Ab-02-Cry1Fa (S4, S5 va S6), ba dong duoc chuyén gen véi
trinh ty nucleotit CrylAh-01 (S7, S8 va S9), ba dong duge chuyén gen véi trinh tu
nucleotit Cry1 Ah-02-Cry1le (S10, S11 va S12), mét dong dugce xac nhén la cdy khong
chuyén gen (NGM) bdi Tagman va mdt dong 1a kiéu dai (CK), ba cdy mdi dong duoc
sir dung va mdi cdy duoc lip lai sdu l1an. Céc két qua dugc thé hién trong bang 3 ciing

nhu trén Fig.3 va Fig. 4.

Bang 3: Kha ning khang sinh vt gy hai cia cdy ngd chuyén gen dugc giy

nhiém Conogethes punctiferalis

Tién trinh phat trién | Ty 16 chét cua
cua Conogethes | Conogethes
Ty 16 punctiferalis punctiferalis Did
- x x iem
\ thiét | (modi don moi don .. | Trun
Dong | i o . e 051 | pigh
: ‘ Tong 7y 1¢ | dong)
B%) | | Phong e |56 sinh | W, 1€
M6ing | trr 4m wiram | vat o4 chét
méi né B ()
hai
S1 1 1,5 0 0 10 85 283
S2 1 1 0 0 10 90 288 | 285
S3 0,5 0 0 1 10 90 285
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s4 |1 1,5 0 0 10 85 | 283
S5 |3 1 0 0 10 85 |279 |282
s6 |1 1,5 |0 0 10 85 | 283
7 |2 0,5 |0 0 10 93 |293
s8 |2 L5 |0 0 10 85 |282 | 284
s9O |2 2 0 0 10 80 |282
S10 |1 1,5 |0 0 10 85 | 283
Si1 |3 0 0 0.5 10 95 |288 |286
s12 |1 1 0 0 10 90 | 288
NGM | 40 0 0 73 10 0 27 | 121
CK |50 0 0 7,5 10 17 |15 |94

Nhu thé hién trong bang 3, diém cua cdy ngd dugc chuyén gen véi trinh tyr
nucleotit néu trong CrylAb-01, cdy ngd dugc chuyén gen véi trinh ty nucleotit néu
trong CrylAb-02-Cryl1Fa, cdy ngd duoc chuyén gen véi trinh tr nucleotit néu trong
CrylAh-01, cdy ngd duoc chuyén gen véi trinh tu nucleotit Cryl Ah-02-Cry1le tit ca
déu khoang 280 hodc cao hon, trong khi d6 didm cta ciy ngd kidu dai n6i chung 1a

khoang 120 hoic thip hon.

Nhu thé hién trén Fig.3 va Fig.4, so véi ciy ngb kiéu dai, cdy ngd dugc chuyén
gen véi trinh tu nucleotit néu trong CrylAb-01, ciy ngd dugc chuyén gen véi trinh tur
nucleotit néu trong CrylAb-02-CrylFa, cdy ngd duoc chuyén gen véi trinh tu
nucleotit néu trong CrylAh-01 va ciy ngd dugc chuyén gen véi trinh tu nucleotit
CrylAh-02-Crylle tidu diét mot lwgng 16n 4u tring Conogethes punctiferalis méi nd,
va kiém ché dang ké sy phat trién ctia mét lugng nhé 4u tring con sbng sét dén ndi ma
4u tring m&i né van con trong trang thai méi nd sau 3 ngay. Ngoai ra, cdy ngd dugc
chuyén gen véi trinh tu nucleotit néu trong CrylAb-01, cdy ngd dugc chuyén gen véi
trinh tu nucleotit néu trong CrylAb-02-Cry1Fa, cdy ngd dugc chuyén gen véi trinh tu
nucleotit néu trong CrylAh-01 va cdy ngd dugc chuyén gen véi trinh ty nucleotit
Cry1Ah-02-Crylle chi c6 thiét hai khong dang ké, c6 mot lwong rat thip thiét hai dang
16 nhé; Ty 18 thiét hai ddi véi 14 1a khoang 3% hoic thip hon.

Vi vy, da sang t6 1a cdy ngd duogc chuyén gen véi trinh tu nucleotit néu trong
CrylAb-01, cdy ngd dugc chuyén gen véi trinh tu nucleotit néu trong CrylAb-02-

Cryl1Fa, ciy ngd dugc chuyén gen véi trinh tu nucleotit néu trong CrylAh-01 va ciy
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ngd dugce chuyén gen véi trinh tw nucleotit Cry1Ah-02-Cry1le tit ¢4 déu cho thiy kha
ning chdng lai Conogethes punctiferalis cao, di @8 tao ra tac dong bét loi d6i véi sy

phat trién ctia Conogethes punctiferalis dén nbi ma chung c6 thé dugc phong trtr.

Céc két qua néu trén cling cho thdy ring, su phong trir c6 hiéu qua d6i voi
Conogethes punctiferalis 12 két qua tir protein CrylA da dugc tao ra trén cay ng6 duogc
chuyén gen véi trinh tu nucleotit néu trong CrylAb-01, cdy ngd dugc chuyén gen véi
trinh tu nucleotit néu trong Cry1Ab-02-Cry1Fa, cdy ngd dugc chuyén gen véi trinh tu
nucleotit néu trong CrylAh-01 va ciy ngd dugc chuyén gen véi trinh tw nucleotit
CrylAh-02-Crylle. Cay chuyén gen tuong tu c¢6 kha niang biéu hién gen CrylA c6 thé
dugc tao ra dé phong trir Conogethes punctiferalis, dya trén tac dong gy doc gibng
nhu vy clia protein CrylA di v6i Conogethes punctiferalis. Protein Crylbs dugc md
ta trong sang ché bao gém, nhung khong chi giéi han &, protein CrylA dugc thé hién
trong cdc phuong 4n cu thé clia céc trinh tu cu thé. Thuc vét chuyén gen nay ciing c6
thé san sinh ra it nhit 12 mot loai protein c¢d hoat tinh trir sdu thir hai ma khac véi

CrylA, vi dy, Crylle, CrylFa, Vip3A va protein Cry1Bas.

Két luan, sang ché co thé phong trir Conogethes punctiferalis bing cach 1am cho
cdy san sinh ra protein CrylA in vivo, ma gy doc ddi véi Conogethes punctiferalis.
So v6i cdc phuong phap phong trir bing bién phap hoa hoc va bién phap nong hoc da
biét, phuong phép theo sang ché c6 thé phong trir Conogethes punctiferalis trong sudt
céc thoi ky phét trién ciia cdy va tao ra sy bao vé toan dién cho cdy. Thém vao do,
phwong phap nay 13 dn dinh, toan dién, don gian, thuén loi va kinh té, khong gay 6

nhiém va khdng c6 ton du chit bao vé thuc vt.

Cubi cing, cin phai luu ¥ ring, cic phuong 4n néu trén chi don thuin minh hoa
giai phap k¥ thuat ctia sang ché ma khong gidi han né, mic di cic phwong an duge uu
tién clia sang ché di dugc mo ta mot cach chi tiét, nhung ngudi c6 trinh do trung binh
trong linh virc ndy cin phai hiéu ring giai phap k§ thuat theo sang ché c6 thé dugc cai

bien hogc thay thé trong dwong ma van nam trong pham vi ciia sang ché.
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YEU CAUBAO HQ
. Phuong phap phong trir Conogethes punctiferalis, trong d6 phuong phap niy bao
gbm budc cho Conogethes punctiferalis tiép xtc véi protein CrylA, trong d6

protein Cry1A nay 1a protein Cry1Ab hodc protein CrylAh.

. Phuong phép theo diém 1, trong d6 protein CrylAb c6 mit trong t& bao biéu hién
protein CrylAb cia thuc vét, va Conogethes punctiferalis tiép xtc v6i protein

Cry1Ab nay bing cach #n té bao nay.

. Phwong phép theo diém 2, trong d6 protein CrylAb c6 mit & thuc vat chuyén gen
biéu hién protein CrylAb, va Conogethes punctiferalis tiép xtic v6i protein Crylb
nay bang cach in md cia thuc vét chuyén gen nay; sau d6, sy sinh trudng cua
Conogethes punctiferalis bi kim ham, va cubi ciing khién Conogethes punctiferalis
bi chét va do d6 phong trir duge sy gy hai cia Conogethes punctiferalis cho thuc

A

vat.

. Phuong phap theo diém 1, trong d6 protein CrylAh c6 mit trong té bao c¢6 bidu hién
protein Cry1Ah thuc vét, va Conogethes punctiferalis tiép xtic voi protein CrylAh

nay bing cach an té bao do.

. Phuong phap theo diém 4, trong d6 protein CrylAh c6 trong thuc vat chuyén gen
bidu hién protein CrylAh, va Conogethes punctiferalis tiép xtic véi protein CrylAh
ndy bing cach #n mo cua thuc vat chuyén gen d6; sau do, sy sinh trudng cla
Conogethes punctiferalis bi kim ham, va cudi cing khién cho Conogethes
punctiferalis bi chét va do d6 phong trir dugc sy gdy hai cua Conogethes

punctiferalis cho thyc vat.

. Phuong phép theo diém bét ky trong s& cac diém tir 2 dén 5, trong do6 cdy 1a cy
ngo, lia mién, ké, huéng duong, thau dAu, gung, bong, dao, hf"mg vang, cdy oc cho,

cdy dé, cay sung hoic cdy thong.

7. Phuong phép theo diém 6, trong d6 thuc vat chuyén gen & trong giai doan phat trién
bét ky.

8. Phuong phép theo diém 6, trong d6 mé thuc vat chuyén gen 1 14, than, cum hoa,

cudng gid, bao phan hodc soi xo.

9. Phuong phép theo diém 6, trong d6 viéc phong trir su gdy hai cua Conogethes
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punctiferalis cho thyc vat khdng phu thudc vao vi tri trong cay.

10. Phuong phép theo diém 6, trong d6 viéc phong trir sy géy hai cua Conogethes

punctiferalis cho thuc vat khong phu thudc vao thoi gian trﬁ‘)ng cay.

11. Phuong phap theo diém 6, trong d6 truée bude cho tiép xuc, phuong phap ndy con

bao gébm budc tréng hat ndy mim chira polynucleotit ma hoa protein CrylA.

12. Phuong phép theo diém 11, trong d6 trinh ty axit amin cta protein CrylA duoc thé
hién bdi SEQ ID NO:1, SEQ ID NO:2 hodc SEQ ID NO:3.

13. Phuong phép theo diém 12, trong d6 trinh tw nucleotit néu trén ma hoa protein
CrylA dugc thé hién bsi SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6 hoic SEQ
ID NO:7.

14. Phuong phép theo 12, trong d6 thuc vat néu trén con biéu hién thém it nhat mot

trinh tyr nucleotit thir hai khac véi trinh ty ma hoéa protein CrylA.

15. Phuong phép theo diém 14, trong d6 trinh ty nucleotit thir hai néu trén ma hoa
protein c¢6 hoat tinh trlr sdu giéng nhu Cry, protein c6 hoat tinh trir sdu gidng nhu

Vip, chit trc ché proteaza, lectin, a-amylaza hojic peroxidaza.

16. Phuong phép theo diém 15, trong d6 trinh ty nucleotit thir hai ma héa protein
Crylle, protein Cry1Fa, protein Vip3A hodc protein Cry1Ba.

17. Phuong phap theo diém 16, trong d6 trinh ty nucleotit thir hai duge th8 hién boi
SEQ ID NO:8 hodc SEQ ID NO:9.

18. Phuong phép theo diém 14, trong d6 trinh tu nucleotit thir hai 14 ARN sgi kép tc
ché gen quan trong ctia sinh vat gy hai dich.

19. Phuong phép theo diém bat ky trong s cac diém tir 1 dén 5, trong d6 trinh tu axit
amin ctia protein CrylA duoc thé hién bi SEQ ID NO:1, SEQ ID NO:2 hoic SEQ
ID NO:3. '

20. Phuong phap theo diém 19, trong d6 trinh ty nucleotit néu trén ma héa protein
CrylA dugc thé hién béi SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6 hoic SEQ
ID NO:7.

21. Phuong phép theo diém 19, trong d6 thurc vét néu trén con biéu hién thém it nhét

mot trinh ty nucleotit thir hai khéc véi trinh ty m3 héa protein Cry1A.
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22. Phuong phép theo diém 21, trong d6 trinh tu nucleotit thir hai néu trén ma hoéa
protein c6 hoat tinh trir sau gidng nhu Cry, protein c¢6 hoat tinh trir siu giéng nhu

Vip, chét trc ché proteaza, lectin, o-amylaza hodc peroxidaza.

23. Phuong phap theo diém 22, trong d6 trinh ty nucleotit thir hai ma héa protein
Crylle, protein CrylFa, protein Vip3A hodc protein CrylBa.

24, Phuong phap theo diém 23, trong d6 trinh ty nucleotit thir hai dugc thé hién béi
SEQ ID NO:8 hoic SEQ ID NO:9.

25. Phuong phap theo diém 21, trong d6 trinh tw nucleotit thir hai 1a ARN soi kép tc
ché gen quan trong cua sinh vat gdy hai dich.

26. Phuong phép theo diém bét ky trong sb cac diém tir 2 dén 5, trong d6 thuc vat néu
trén con bidu hién thém it nhdt mot trinh t nucleotit thir hai khac véi trinh tr ma
hoa protein CrylA.

27. Phuong phép theo diém 26, trong d6 trinh ty nucleotit thir hai néu trén ma hoa
protein c¢6 hoat tinh trir siu giéng nhu Cry, protein c6 hoat tinh trir siu giéng nhu
Vip, chét vrc ché proteaza, lectin, a-amylaza hodc peroxidaza.

28. Phuong phap theo diém 27, trong d6 trinh ty nucleotit thir hai ma héa protein
Crylle, protein Cry1Fa, protein Vip3A hodc protein Cry1Ba.

29. Phuong phédp theo diém 28, trong d6 trinh tu nucleotit thtr hai dwoc thé hién béi
SEQ ID NO:8 hodc SEQ ID NO:9.

30. Phuong phap theo diém 26, trong d6 trinh ty nucleotit thir hai 13 ARN soi kép trc

ché gen quan trong ctia sinh vét gay hai dich.
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DANH MUC TRINH TU

<110> Beijing Dabeinong Technology Group Co., Ltd.

Beijing Dabeinong Technology Group Co., Ltd. Biotech Center
<120> Phuong phap phdong triu sinh vat gdy hai A
<130> 133044CNO1-VN
<160> 30
<170> PatentIn phién ban 3.5

<210> 1
<211> 818
<212> PRT

<213> Trinh ty axit amin CrylAb-01

<400> 1
Met Asp Asn Asn Pro Asn Ile Asn Glu Cys Ile Pro Tyr Asn Cys Leu

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

Glu Gln Leu Ile Asn Gln Arg Ile Glu Glu Phe Ala Arg Asn Gln Ala
85 90 95
Ile Ser Arg Leu Glu Gly Leu Ser Asn Leu Tyr Gln Ile Tyr Ala Glu
100 105 110
Ser Phe Arg Glu Trp Glu Ala Asp Pro Thr Asn Pro Ala Leu Arg Glu
115 120 125
Glu Met Arg Ile Gln Phe Asn Asp Met Asn Ser Ala Leu Thr Thr Ala
130 135 140
Ile Pro Leu Phe Ala Val Gln Asn Tyr Gln Val Pro Leu Leu Ser Val
145 150 155 160
Tyr Val Gln Ala Ala Asn Leu His Leu Ser Val Leu Arg Asp Val Ser
165 170 175
Val Phe Gly Gln Arg Trp Gly Phe Asp Ala Ala Thr Ile Asn Ser Arg
180 185 190
Tyr Asn Asp Leu Thr Arg Leu Ile Gly Asn Tyr Thr Asp His Ala Val
195 200 205
Arg Trp Tyr Asn Thr Gly Leu Glu Arg Val Trp Gly Pro Asp Ser Arg
210 215 220
Asp Trp Ile Arg Tyr Asn Gln Phe Arg Arg Glu Leu Thr Leu Thr Val
225 230 235 240
Leu Asp Ile Val Ser Leu Phe Pro Asn Tyr Asp Ser Arg Thr Tyr Pro
245 250 255
Ile Arg Thr Val Ser Gln Leu Thr Arg Glu Ile Tyr Thr Asn Pro Val
260 265 270
Leu Glu Asn Phe Asp Gly Ser Phe Arg Gly Ser Ala Gln Gly Ile Glu
275 ‘ 280 285
Gly Ser Ile Arg Ser Pro His Leu Met Asp Ile Leu Asn Ser Ile Thr
290 295 300
Ile Tyr Thr Asp Ala His Arg Gly Glu Tyr Tyr Trp Ser Gly His Gln
305 310 315 320
Ile Met Ala Ser Pro Val Gly Phe Ser Gly Pro Glu Phe Thr Phe Pro
325 330 335
Leu Tyr Gly Thr Met Gly Asn Ala Ala Pro Gln Gln Arg Ile Val Ala
340 345 350
Gln Leu Gly Gln Gly Val Tyr Arg Thr Leu Ser Ser Thr Leu Tyr Arg
355 360 365
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Arg
Gly
385
Tyr

Asn

Val

Ile
465
Asn
Gly
Val
Tyr
Pro
545
Leu
Phe
Ser
Val
Asn
625
Thr
Asp
His
Phe
Asp
705
Thr
Lys
Gly
Asn
Pro
785
His

Phe

<210> 2

Pro
370
Thr
Arg
Asn
Ser
Ala
450
Ile
Leu
Asp
Asn
Ala
530
Ile
Gln
Ser
Gly
Thr
610
Glu
Asp
Glu
Ala
Arg
690
Ile
Leu
Ile
Tyr
Ala
770
Leu

Phe

Arg

Phe
Glu
Lys
Asn
Met
435
Pro
Pro
Gly
Ile
Ile
515
Ser
Asn
Ser
Asn
Asn
595
Phe
Leu
Tyr
Phe
Lys
675
Gly
Thr
Leu
Asp
Ile
755
Lys

Ser

Ser

Asn
Phe
Ser
Val
420
Phe
Met
Ser
Ser
Leu
500
Thr
Thr
Gln
Gly
Gly
580
Glu
Glu
Phe
His
Cys
660
Arg
Ile
Ile
Gly
Glu
740
Glu
His
Ala

Leu

Ile
Ala
Gly
405
Pro
Arg
Phe
Ser
Gly
485
Arg
Ala
Thr
Gly
Ser
565
Ser
Val
Ala
Thr
Ile
645
Leu
Leu
Asn
Gln
Thr
725
Ser
Asp
Glu

Pro

Asp
805

Gly
Tyr
390
Thr
Pro
Ser
Ser
Gln
470
Thr
Arg
Pro
Asn
Asn
550
Phe
Ser
Tyr
Glu
Ser
630
Asp
Asp
Ser
Arg
Gly
710
Phe
Lys
Ser
Thr
Ser

790
Ile

Ile
375
Gly
Val
Arg
Gly
Trp
455
Ile
Ser
Thr
Leu
Leu
535
Phe
Arg
Val
Ile
Tyr
615
Ser
Gln
Glu
Asp
Gln
695
Gly
Asp
Leu
Gln
Val
775

Pro

Asp

22117

Asn
Thr
Asp
Gln
Phe
440
Ile
Thr
Val
Ser
Ser
520
Gln
Ser
Thr
Phe
Asp
600
Asp
Asn
Val
Lys
Glu
680
Leu
Asp
Glu
Lys
Asp
760
Asn

Ile

Val

Asn
Ser
Ser
Gly
425
Ser
His
Gln
Val
Pro
505
Gln
Phe
Ala
Val
Thr
585
Arg
Leu
Gln
Ser
Lys
665
Arg
Asp
Asp
Cys
Ala
745
Leu
Val

Gly

Gly

Gln
Ser
Leu
410
Phe
Asn
Arg
Ile
Lys
490
Gly
Arg
His
Thr
Gly
570
Leu
Ile
Glu
Ile
Asn
650
Glu
Asn
Arg
Val
Tyr
730
Tyr
Glu
Pro

Lys

Cys
810

-47-

Gln
Asn
395
Asp
Ser
Ser
Ser
Pro
475
Gly
Gln
Tyr
Thr
Met
555
Phe
Ser
Glu
Arg
Gly
635
Leu
Leu
Leu
Gly
Phe
715
Pro
Thr
Ile
Gly
Cys

795
Thr

Leu
380
Leu
Glu
His
Ser
Ala
460
Leu
Pro
Ile
Arg
Ser
540
Ser
Thr
Ala
Phe
Ala
620
Leu
Val
Ser
Leu
Trp
700
Lys
Thr
Arg
Tyr
Thr
780
Ala

Asp

Ser
Pro
Ile
Arg
Val
445
Glu
Thr
Gly
Ser
Val
525
Ile
Ser
Thr
His
Val
605
Gln
Lys
Glu
Glu
Gln
685
Arg
Glu
Tyr
Tyr
Leu
765
Gly
His

Leu

Val
Ser
Pro
Leu
430
Ser
Phe
Lys
Phe
Thr
510
Arg
Asp
Gly
Pro
Val
590
Pro
Lys
Thr
Cys
Lys
670
Asp
Gly
Asn
Leu
Gln
750
Ile
Ser
His

Asn

Leu
Ala
Pro
415
Ser
Ile
Asn
Ser
Thr
495
Leu
Ile
Gly
Ser
Phe
575
Phe
Ala
Ala
Asp
Leu
655
Val
Pro
Ser
Tyr
Tyr
735
Leu
Arg
Leu

Ser

Glu
815

Asp
Val
400
Gln
His
Ile
Asn
Thr
480
Gly
Arg
Arg
Arg
Asn
560
Asn
Asn
Glu
Val
Val
640
Ser
Lys
Asn
Thr
Val
720
Gln
Arg
Tyr
Trp
His

800
Asp



<211>
<212>
<213>

<400>

Met
Ser
Tyr
Glu
Trp
65

Glu
Ile
Ser
Glu
Ile
145
Tyr
Val
Tyr
Arg
Asp
225
Leu
Ile
Leu
Gly
Ile
305
Ile
Leu
Gln
Arg
Gly
385
Tyr

Asn

Val

Asp
Asn
Thr
Phe
50

Gly
Gln
Ser
Phe
Met
130
Pro
Val
Phe
Asn
Trp
210
Trp
Asp
Arg
Glu
Ser
290
Tyr
Met
Tyr
Leu
Pro
370
Thr
Arg

Asn

Ser

615
PRT

Trinh tu

2
Asn

Pro
Pro
35

Val
Ile
Leu
Arg
Arg
115
Arg
Leu
Gln
Gly
Asp
195
Tyr
Ile
Ile
Thr
Asn
275
Ile
i Thr
Ala
Gly
Gly
355
Phe
Glu
Lys

Asn

Met
435

Asn
Glu
20

Ile
Pro
Phe
Ile
Leu
100
Glu
Ile
Phe
Ala
Gln
180
Leu
Asn
Arg
Val
Val
260
Phe
Arg
Asp
Ser
Thr
340
Gln
Asn
Phe
Ser
Val

420
Phe

22117

axit amin CrylAb-02

Pro
Val
Asp
Gly
Gly
Asn
85

Glu
Trp
Gln
Ala
Ala
165
Arg
Thr
Thr
Tyr
Ser
245
Ser
Asp
Ser
Ala
Pro
325
Met
Gly
Ile
Ala
Gly
405

Pro

Arg

Asn
Glu
Ile
Ala
Pro
70

Gln
Gly
Glu
Phe
Val
150
Asn
Trp
Arg
Gly
Asn
230
Leu
Gln
Gly
Pro
His
310
Val
Gly
Val
Gly
Tyr
390
Thr

Pro

Ser

Ile
Val
Ser
Gly
55

Ser
Arg
Leu
Ala
Asn
135
Gln
Leu
Gly
Leu
Leu
215
Gln
Phe
Leu
Ser
His
295
Arg
Gly
Asn
Tyr
Ile
375
Gly
Val
Arg

Gly

Asn
Leu
Leu
40

Phe
Gln
Ile
Ser
Asp
120
Asp
Asn
His
Phe
Ile
200
Glu
Phe
Pro
Thr
Phe
280
Leu
Gly
Phe
Ala
Arg
360
Asn
Thr
Asp
Gln

Phe
440

Glu
Gly
25

Ser
Val
Trp
Glu
Asn
105
Pro
Met
Tyr
Leu
Asp
185
Gly
Arg
Arg
Asn
Arg
265
Arg
Met
Glu
Ser
Ala
345
Thr
Asn
Ser
Ser
Gly

425
Ser

Cys
10

Gly
Leu
Leu
Asp
Glu
90

Leu
Thr
Asn
Gln
Ser
170
Ala
Asn
Val
Arg
Tyr
250
Glu
Gly
Asp
Tyr
Gly
330
Pro
Leu
Gln
Ser
Leu
410
Phe

Asn

-48-

Ile
Glu
Thr
Gly
Ala
75

Phe
Tyr
Asn
Ser
Val
155
Val
Ala
Tyr
Trp
Glu
235
Asp
Ile
Ser
Ile
Tyr
315
Pro
Gln
Ser
Gln
Asn
395
Asp

Ser

Ser

Pro
Arg
Gln
Leu
60

Phe
Ala
Gln
Pro
Ala
140
Pro
Leu
Thr
Thr
Gly
220
Leu
Ser
Tyr
Ala
Leu
300
Trp
Glu
Gln
Ser
Leu
380
Leu
Glu
His

Ser

Tyr
Ile
Phe
45

Val
Leu
Arg
Ile
Ala
125
Leu
Leu
Arg
Ile
Asp
205
Pro
Thr
Arg
Thr
Gln
285
Asn
Ser
Phe
Arg
Thr
365
Ser
Pro
Ile
Arg

Val
445

Asn
Glu
30

Leu
Asp
Val
Asn
Tyr
110
Leu
Thr
Leu
Asp
Asn
190
His
Asp
Leu
Thr
Asn
270
Gly
Ser
Gly
Thr
Ile
350
Leu
Val
Ser
Pro
Leu

430
Ser

Cys
15

Thr
Leu
Ile
Gln
Gln
95

Ala
Arg
Thr
Ser
Val
175
Ser
Ala
Ser
Thr
Tyr
255
Pro
Ile
Ile
His
Phe
335
Val
Tyr
Leu
Ala
Pro
415

Ser

Ile

Leu
Gly
Ser
Ile
Ile
80

Ala
Glu
Glu
Ala
Val
160
Ser
Arg
Val
Arg
Val
240
Pro
Val
Glu -
Thr
Gln
320
Pro
Ala
Arg
Asp
Val
400
Gln
His

Ile



Arg
Ile
465
Asn
Gly
Val
Tyr
Pro
545
Leu
Phe

Ser

Val

Ala
450
Ile
Leu
Asp
Asn
Ala
530
Ile
Gln
Ser

Gly

Thr
610

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

<400>

Met
Lys
Pro
Arg
Gln
65

Leu
Phe
Val
Arg
Pro
145
Tyr
Gln
Leu
Thr
Thr

225
Gly

Lys
Trp
Tyr
Ile
50

Phe
Ile
Leu
Arg
Thr
130
Glu
Ile
Leu
Arg
Val
210
Asp

Pro

Pro
Pro
Gly
Ile
Ile
515
Ser
Asn
Ser
Asn
Asn

595
Phe

699
PRT

Met
Ser
Ser
Leu
500
Thr
Thr
Gln
Gly
Gly
580
Glu

Glu

Trinh tu

Asn
Arg
Asn
35

Ser
Leu
Asp
Ala
Asn
115
Tyr
Leu
Ser
Leu
Asp
195
Asn

Tyr

Asp

Ser
Tyr
20

Cys
Val
Leu
Leu
Gln
100
Thr
Ala
Arg
Gly
Ser
180
Val
Asn

Ala

Ser

Phe
Ser
Gly
485
Arg
Ala
Thr
Gly
Ser
565
Ser

Val

Ala

Ser
Gln
470
Thr
Arg
Pro
Asn
Asn
550
Phe
Ser

Tyr

Glu

Trp
455
Ile
Ser
Thr
Leu
Leu
535
Phe
Arg
Val
Ile

Tyr
615

22117

Ile
Thr
Val
Ser
Ser
520
Gln
Ser
Thr

Phe

Asp
600

His
Gln
Val
Pro
505
Gln
Phe
Ala
Val
Thr

585
Arg

axit amin CrylAh

Ile
5
Phe
Leu
Gly
Ser
Ile
85
Val
Ala
Thr
Glu
Arg
165
Val
Val
Tyr
Val

Arg

Lys
Met
Asn
Asn
Glu
70

Trp
Glu
Ile
Ala
Ala
150
Ile
Phe
Phe
Tyr
Arg

230
Asp

Leu
Glu
Asn
Thr
55

Phe
Gly
Gln
Gln
Phe
135
Leu
Ser
Ala
Phe
Asn
215
Trp

Trp

Ser
Ile
Pro
40

Pro
Val
Phe
Leu
Glu
120
Ala
Arg
Val
Gln
Gly
200
Asp
Tyr

Val

Glu
Val
25

Glu
Ile
Pro
Val
Ile
105
Leu
Glu
Thr
Leu
Ala
185
Gln
Leu

Asn

Arg

Arg
Ile
Lys
490
Gly
Arg
His
Thr
Gly
570

Leu

Ile

Leu
10

Asn
Ile
Asp
Gly
Gly
90

Asn
Glu
Trp
Gln
Lys
170
Ala
Arg
Thr
Thr

Tyr

-49-

Ser
Pro
475
Gly
Gln
Tyr
Thr
Met
555
Phe

Ser

Glu

Trp
Asn
Glu
Ile
Ala
75

Pro
Gln
Gly
Glu
Phe
155
Ile
Asn
Trp
Glu
Gly

235
Asn

Ala
460
Leu
Pro
Ile
Arg
Ser
540
Ser
Thr
Ala

Phe

Tyr
Gln
Ile
Ser
60

Gly
Ser
Arg
Met
Lys
140
Thr
Gln
Leu
Gly
Gly
220

Leu

Gln

Glu
Thr
Gly
Ser
Val
525
Ile
Ser
Thr
His

Val
605

Phe
Asn
Leu
45

Leu
Phe
Gln
Ile
Ala
125
Ala
Ala
Thr
His
Phe
205
Ile
Glu

Phe

Phe
Lys
Phe
Thr
510
Arg
Asp
Gly
Pro
Val

590
Pro

Asn
Gln
30

Glu
Ser
Val
Trp
Ala
110
Arg
Pro
Thr
Phe
Leu
190
Ser
Ser

Arg

Arg

Asn
Ser
Thr
495
Leu
Ile
Gly
Ser
Phe
575
Phe

Ala

Glu
15

Cys
Gly
Leu
Leu
Asp
95

Glu
Val
Asp
Glu
Glu
175
Ser
Thr
Thr

Val

Arg

Asn
Thr
480
Gly
Arg
Arg
Arg
Asn
560
Asn

Asn

Glu

Arg
Val
Gly
Thr
Gly
80

Ala
Ala
Tyr
Asp
Thr
160
Val
Leu
Thr
Tyr
Trp

240
Glu



Leu
Ser
Tyr
Ala
305
Leu
Trp
Glu
Gln
Ser
385
Leu
Leu
Glu
His
Val
465
Glu
Val
Phe
Gln
Thr
545
Leu
Ala
Phe
Val
Phe
625
Ala
Leu

Val

Ser

Thr
Arg
Thr
290
Gln
Asn
Ser
Phe
Arg
370
Thr
Ser
Pro
Ile
Arg
450
Ser
Phe
Lys
Thr
Asn
530
Arg
Asn
Thr
Glu
Arg
610
Ile
Gln
Lys
Glu

Glu
690

<210>
<211>

Leu
Arg
275
Asn
Gly
Ser
Gly
Thr
355
Ile
Phe
Val
Ser
Pro
435
Leu
Ile
Asn
Gly
Gly
515
Arg
Tyr
Val
Ala
Ser
595
Asn
Pro
Lys
Thr
Cys

675
Lys

2457

Thr
260
Tyr
Pro
Ile
Ile
His
340
Phe
Val
Tyr
Leu
Ala
420
Pro
Ser
Ile
Asn
Asn
500
Gly
Gly
Arg
Asn
Thr
580
Ala
Phe
Val
Ala
Asp
660

Leu

Val

245
Val

Pro
Val
Glu
Thr
325
Gln
Pro
Ala
Arg
Asp
405
Val
Gln
His
Arg
Ile
485
Phe
Asp
Tyr
Val
Trp
565
Ser
Asn
Ser
Thr
Val
645
Val

Ser

Lys

Leu
Ile
Leu
Arg
310
Ile
Ile
Leu
Gln
Arg
390
Gly
Tyr
Asn
Val
Ala
470
Ile
Leu
Leu
Ile
Arg
550
Gly
Leu
Ala
Gly
Ala
630
Asn
Thr
Asp

His

Asp
Arg
Glu
295
Ser
Tyr
Met
Tyr
Leu
375
Pro
Thr
Arg
Asn
Ser
455
Pro
Ala
Phe
Val
Glu
535
Val
Asn
Asp
Phe
Thr
615
Thr
Ala
Asp
Glu

Ala
695

Ile
Thr
280
Asn
Ile
Thr
Ala
Gly
360
Gly
Phe
Glu
Lys
Asn
440
Met
Met
Ser
Asn
Arg
520
Val
Arg
Ser
Asn
Thr
600
Ala
Leu
Leu
Tyr
Phe

680
Lys

22117

250
Val Ala
265
Val Ser

Phe Asp
Arg Ser

Asp Ala
330

Ser Pro

345

Thr Met

Gln Gly
Asn Ile

Phe Ala
410

Ser Gly

425

Val Pro

Phe Arg
Phe Ser

Asp Ser
490

Gly Ser

505

Leu Asn

Pro Ile
Tyr Ala
Ser Ile
570
Leu Gln
585
Ser Ser
Gly Val
Glu Ala
Phe Thr
650
His Ile

665
Cys Leu

Arg Leu

-50-

Leu
Gln
Gly
Pro
315
His
Val
Gly
Val
Gly
395
Tyr
Thr
Pro
Ser
Trp
475
Ile
Val
Ser
His
Ser
555
Phe
Ser
Leu
Ile
Glu
635
Ser
Asp
Asp

Ser

Phe
Leu
Ser
300
His
Arg
Gly
Asn
Tyr
380
Ile
Gly
Val
Arg
Gly
460
Ile
Thr
Ile
Ser
Phe
540
Val
Ser
Ser
Gly
Ile
620
Tyr
Ser

Gln

Glu

Pro
Thr
285
Phe
Leu
Gly
Phe
Ala
365
Arg
Asn
Thr
Asp
Gln
445
Ser
His
Gln
Ser
Gly
525
Pro
Thr
Asn
Asp
Asn
605
Asp
Asn
Asn

Val

Lys
685

Asn
270
Arg
Arg
Met
Tyr
Ser
350
Ala
Thr
Asn
Ser
Ser
430
Gly
Ser
Arg
Ile
Gly
510
Asn
Ser
Pro
Thr
Phe
590
Ile
Arg
Leu
Gln
Ser

670
Lys

255
Tyr

Glu
Gly
Asp
Tyr
335
Gly
Pro
Leu
Gln
Ser
415
Leu
Phe
Ser
Ser
Pro
495
Pro
Asn
Thr
Ile
Val
575
Gly
Val
Phe
Glu
Ile
655

Asn

Glu

Asp
Ile
Ser
Ile
320
Tyr
Pro
Gln
Ser
Gln
400
Asn
Asp
Ser
Ser
Ala
480
Ala
Gly
Ile
Ser
His
560
Pro
Tyr
Gly
Glu
Arg
640
Gly

Leu

Leu



<212> ADN
<213>

<400> 4

atggacaaca
gtcgaggtge
tcecctcacge
gtggacatca
gagcagctca
gagggcctca
cccactaacc
ctgaccaccg
tacgtccagg
aggtgggget
ggcaactaca
cctgattcta
ctggacattg
tcccaactga
aggggcagceg
aacagcatca
atcatggcct
atgggcaacg
accctgagcet
tcegtectgg
taccgcaaga
ccceeccagge
agcaactcgt
gagttcaaca
aacctgggca
cgcaggacct
cagaggtacc
atcgacggca
ctccaatccg
tccagcgttt
cgcattgagt
cagaaggctg
actgactacc
ctcgacgaga
aggaatctcc
cgcggcagca
actctcctgg
tccaagctca
ctcgagattt
ggttccctcet
cacttctcct

<210> 5
<211>
<212>
<213>

ADN

<400> 5

atggacaaca
gttgaagtac
tccttgacac
gttgacatca
gagcagttga
gaaggattga
cctactaacc
ttgaccacag

1848

acccaaacat
tcggeggtga
agttcctgcet
tctggggcat
tcaaccagag
gcaacctcta
cagctctccg
ccatcccact
ccgccaacct
tcgacgccgce
ccgaccacgce
gagactggat
tgtccctcett
cccgcgaaat
cccagggcat
ctatctacac
ccececggtegg
ccgctccaca
ccaccctgta
atggcactga
gcggcacggt
agggtttttc
ccgtgagcat
atatcattcc
gcggcacctc
ccccgggceca
gcgtcaggat
ggccgatcaa
gcagcttccg
tcaccctgag
tcgtgccage
tcaatgagct
acatcgacca
agaaggagct
tccaggaccce
ccgacatcac
gcactttcga
aggcttacac
acctgatccg
ggccgctgag
tggacatcga

acccaaacat
ttggtggaga
agtttctgct
tctggggtat
tcaaccagag
gcaatctcta
cagctctccg
ctatcccatt

22117

Trinh ty nucleotit CrylAb-01

caacgagtgc atcccgtaca
gcgcatcgag accggttaca
cagcgagttc gtgccaggcg
ctttggccce tcccagtggg
gatcgaggag ttcgccagga
ccaaatctac gctgagagct
cgaggagatg cgcatccagt
cttcgcegte cagaactacc
gcacctcagc gtgctgaggg
caccatcaac agccgctaca
tgtccgetgg tacaacactg
tcgctacaac cagttcaggc
cccgaactac gactcccgceca
ctacaccaac cccgtcctgg
cgagggctcc atcaggagcc
cgatgcccac cgcggcgagt
cttcagcggec cccgagttta
acaacgcatc gtcgctcagc
ccgcaggccce ttcaacatcg
gttcgcctac ggcacctcect
ggattccctg gacgagatcc
ccacaggctc agccacgtgt
catcagagct cctatgttct
gtcctcccaa atcacccaaa
cgtggtgaag ggcccaggct
gatcagcacc ctccgcgtca
tcgctacget agcaccacca
tcagggtaac ttctccgcecca
caccgtgggt ttcaccaccc
cgcccacgtg ttcaattccg
cgaggtcacc ttcgaagccg
cttcacgtcc agcaatcaga
agtctccaac ctcgtggagt
gtccgagaag gtgaagcatg
caatttccgc ggcatcaaca
gatccagggc ggcgacgatg
cgagtgctac cctacctact
tcgctaccag ctcecgegget
ctacaacgcc aagcacgaga
cgcccccagc ccgatcggcea
tgtgggctgc accgacctga

Trinh tu nucleotit CrylAb-02

caacgaatgc attccataca
acgcattgaa accggttaca
cagcgagttc gtgccaggtg
ctttggtcca tctcaatggg
gatcgaagag ttcgccagga
ccaaatctat gcagagagct
cgaggaaatg cgtattcaat
gttcgcagtc cagaactacc

-51-

actgcctcag
cccccatcga
ctggcttcgt
acgccttcct
accaggccat
tccgcgagtg
tcaacgacat
aagtcccgcet
acgtcagcgt
acgacctcac
gcctggageg
gcgagctgac
cctacccgat
agaacttcga
cacacctgat
actactggtc
cctttecctet
tgggccaggg
gtatcaacaa
ccaacctgcecce
caccacagaa
ccatgttccg
cctggattca
tcccectcac
tcacgggcegg
acatcaccgc
acctgcaatt
ccatgtccag
ccttcaactt
gcaatgaggt
agtacgacct
tcggcctgaa
gcctctccga
ccaagcgtct
ggcagctcga
tgttcaagga
tgtaccagaa
acatcgaaga
ccgtcaacgt
agtgtgccca
acgaggactt

actgcttgag
ctcccatcga
ctgggttcgt
atgcattcct
accaggccat
tcagagagtg
tcaacgacat
aagttcctct

caaccctgag
catctcccte
cctgggcectce
ggtgcaaatc
cagccgcectg
ggaggccgac
gaacagcgcc
cctgtccgtg
gtttggccag
caggctgatc
cgtctgggge
cctcaccgte
ccgcaccgtg
cggtagcttc
ggacatcctc
cggccaccag
ctacggcacg
cgtctaccgce
ccagcagctg
ctccgcetgte
caacaatgtg
ctccggcette
tcgcagcgceg
caagtccacc
cgacatcctg
tccectgtec
ccacacctcc
cggcagcaac
ctccaacggce
gtacattgac
ggagagagcc
gaccgacgtc
tgagttctgc
cagcgacgag
ccgcggetgg
gaactacgtg
gatcgatgag
cagccaagac
gcccggtact
ccacagccac
tcggtag

taacccagaa
catctccttg
tctcggacta
ggtgcaaatt
ctctaggttg
ggaagccgat
gaacagcgcce
cttgtccgtg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2457

60
120
180
240
300
360
420
480



tacgttcaag
aggtggggat
ggaaactaca
cctgattcta
ttggacattg
tcccaactta
cgtggttctg
aacagcataa
atcatggcct
atgggaaacg
accttgtctt
tccgttettg
tacagaaaga
ccacccaggc
agcaacagtt
gagttcaaca
aaccttggat
agaagaactt
caaagatatc
atcgacggaa
ttgcaatccg
tcaagcgttt
cgtattgagt

<210> 6
<211>
<212>
<213>

ADN

<400> 6

atgaagaaca
ttcatggaga
gagatcgaga
ctgagcctga
ctgatcgacc
gtggagcagc
ctggagggca
gccececggacg
tacatcagcg
gtgttcgccc
cagaggtggg
atcagcacct
ggcccggaca
gtgctggaca
gtgagccagc
ttcaggggca
ctgaacagca
cagatcatgg
accatgggca
aggaccctga
ctgagcgtgce
gtgtacagga
gtgccgecga
agcagcagca
gagttcaaca
ttcctgttca
ctgaacagca
ccgagcacca
ctgaacgtga
agcctggaca

2100

cagctaatct
tcgatgctgce
ccgaccacgce
gagattggat
tgtctctctt
ccagagaaat
cccaaggtat
ctatctacac
ctccagttgg
ccgctccaca
ccaccttgta
acggaacaga
gcggaaccgt
aaggattctc
ccgtgagcat
atatcattcc
ctggaacttc
ctcctggcca
gtgtcaggat
ggcctatcaa
gcagcttcag
tcacccttag
ttgtgcctge

gcatcaagct
tcgtgaacaa
tcctggaggg
cccagtteccet
tgatctgggg
tgatcaacca
tggccagggt
acccggagcet
gcaggatcag
aggccgccaa
gcttcagcac
acaccgacta
gcagggactg
tcgtggceccect
tgaccaggga
gcgcccaggg
tcaccatcta
ccagcccggt
acgccgcccece
gcagcacctt
tggacggcac
agagcggcac
ggcagggctt
gcgtgagcat
acatcatcgc
acggcagcegt
gcggcaacaa
gcaccaggta
actggggcaa
acctgcagag

22117

tcacctcagc gtgcttcgag
aaccatcaat agccgttaca
tgttcgttgg tacaacactg
tagatacaac cagttcagga
cccgaactat gactccagaa
ctatactaac ccagttcttg
cgaaggctcc atcaggagcc
cgatgctcac agaggagagt
attcagcggg cccgagttta
acaacgtatc gttgctcaac
cagaagaccc ttcaatatcg
gttcgcctat ggaacctcett
tgattccttg gacgaaatcc
ccacaggttg agccacgtgt
catcagagct cctatgttct
ttcctctcaa atcacccaaa
tgtcgtgaaa ggaccaggct
gattagcacc ctcagagtta
tcgttacgca tctaccacta
tcagggtaac ttctccgcaa
aaccgtcggt ttcactactc
cgctcatgtg ttcaattctg
cgaagttacc ttcgaggctg

Trinh ty nucleotit CrylAh-01

gagcgagctg tggtacttca
ccagaaccag tgcgtgccgt
cggcaggatc agcgtgggca
gctgagcgag ttcgtgcegg
cttcgtgggc ccgagccagt
gaggatcgcc gaggccgtga
gtacaggacc tacgccaccg
gagggaggcc ctgaggaccc
cgtgctgaag atccagacct
cctgcacctg agcctgctga
caccaccgtg aacaactact
cgccgtgagg tggtacaaca
ggtgaggtac aaccagttca
gttcccgaac tacgacagca
gatctacacc aacccggtgce
catcgagagg agcatcagga
caccgacgcc cacaggggct
gggcttcagc ggcccggagt
gcagcagagg atcgtggccc
ctacaggagg ccgttcaaca
cgagttcgcec tacggcacca
cgtggacagc ctggacgaga
cagccacagg ctgagccacg
catcagggcc ccgatgttca
cagcgacagc atcacccaga
gatcagcggc ccgggcttca
catccagaac aggggctaca
cagggtgagg gtgaggtacg
cagcagcatc ttcagcaaca
cagcgacttc ggctacttcg

-52-

acgttagcgt
acgaccttac
gcttggageg
gagaattgac
cctaccctat
agaacttcga
cacacttgat
attactggtc
cctttectcet
taggtcaggg
gtatcaacaa
ctaacttgcc
caccacagaa
ccatgttccg
catggattca
tcccattgac
tcacaggagg
acatcactgc
acttgcaatt
ccatgtcaag
ctttcaactt
gcaatgaagt
agtactga

acgagaggaa
acaactgcct
acaccccgat
gcgccggcett
gggacgcctt
ggaacaccgc
ccttcgecga
agttcaccge
tcgaggtgca
gggacgtggt
acaacgacct
ccggcctgga
ggagggagct
ggcgctaccce
tggagaactt
gcccgcacct
actactactg
tcaccttccc
agctgggcca
tcggcatcaa
gcagcaacct
tcccgecgea
tgagcatgtt
gctggattca
tcceggeegt
ccggcggcga
tcgaggtgcecce
ccagcgtgac
ccgtgeccggce
agagcgccaa

gtttgggcaa
taggctgatt
tgtctggggt
cctcacagtt
ccgtacagtg
cggtagcttc
ggacatcttg
tggacaccag
ctatggaact
tgtctacaga
ccagcaactt
atccgctgtt
caacaatgtg
ttccggattce
tcgtagtgcet
caagtctact
tgatattctt
accactttct
ccacacctcc
cggcagcaac
ctctaacgga
gtacattgac

gtggaggtac
gaacaacccg
cgacatcagc
cgtgctggge
cctggcccag
catccaggag
gtgggagaag
caccgagacc
gctgctgagce
gttcttecgge
gaccgagggc
gagggtgtgg
gaccctgacc
gatcaggacc
cgacggcagce
gatggacatc
gagcggccac
gctgtacggce
gggcgtgtac
caaccagcag
gccgagegcec
gaacaacaac
caggagcggce
caggagcgcce
gaagggcaac
cctggtgagg
gatccacttc
cccgatccac
caccgccacc
cgccttcacc

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1848

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

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



agcagcctgg
gacaggttcg
gcccagaagg
gtgaccgact
tgcctggacg

<210> 7

<211> 2100
<212> ADN
<213>

<400> 7

atgaagaata
ttcatggaga
gagatcgaga
ctctcactga
ctgatcgacc
gttgagcagc
ctggagggca
gccececggacg
tacatctccg
gttttcgcge
cagcgctggg
atctcgacat
ggcccagaca
gtgctcgaca
gtctceccage
ttccgegggt
ctgaactcga
cagatcatgg
accatgggca
aggacactgt
ctctcegtcece
gtctaccgca
gtgccacctc
tcatccagct
gagttcaata
ttcectgttea
ctgaattctt
ccttcgacat
ctcaacgtga
tcgctcgaca
tcatccctgg
gaccggttcg
gctcagaagg
gtgacggatt
tgcctggatg

<210> 8

<211> 1818
<212> ADN
<213>

<400> 8

atggagaaca
gagattctca
acacgtttcc
ctcatctggg
ttgattgaac

gcaacatcgt
agttcatccc
ccgtgaacgce
accacatcga
agaagaagga

gcatcaagct
tcgtcaacaa
ttctggaggg
cccagttcct
tcatttgggg
tgatcaatca
tggctagggt
atccagagct
gcaggattag
aggccgcgaa
ggttcagcac
acactgatta
gcagggattg
tcgtcgeget
tcacgcggga
ctgctcaggg
tcacaatcta
cttcaccagt
acgccgccce
ccagcacttt
tggacgggac
agagcggcac
ggcagggett
cggtgagcat
acatcatcgc
acggctctgt
cagggaataa
ctactcgcta
actggggcaa
atctgcagtc
ggaatatcgt
agttcatccc
ctgtgaacgc
accacatcga
agaagaagga

acatacagaa
acgaagagag
tgttgtctga
gcttcatcac
aaaggattga

22117

gggcgtgagg aacttcagcg
ggtgaccgcc accctggagg
cctgttcacc agcagcaacc
ccaggtgagc aacctggtgg

gctgagcgag aaggtgaagce

Trinh tu nucleotit CrylAh-02

gtcggagctg tggtacttca
tcagaatcag tgcgtcccat
cgggaggatc tccgtgggca
cctgagcgag ttcgtgccag
cttcgtcggg ccatcccagt
gcgcatcgee gaggctgtga
ctaccggacc tacgctacgg
cagggaggct ctgaggaccc
cgtgctcaag atccagacgt
cctccacctg tcactcctge
cacgacagtc aacaattact
cgccgtgegg tggtacaaca
ggtgcggtac aatcagttce
gttcccgaac tacgattcac
gatctacaca aatccagttc
catcgagagg tcaattaggt
cactgatgcg cacagggggt
gggcttctcc gggccagagt
gcagcagcgc atcgttgctce
ctacaggcgg ccgttcaaca
ggagttcgect tacggcacat
ggttgactcg ctggatgaga
ctcccacagg ctcagccatg
cattagggcc cccatgttcet
ctccgacagc atcacccaga
tatctcaggc cctgggttca
cattcagaac cgcggctaca
cagggttcgg gtgcgctacg
ttccagcatt ttcagcaaca
gtctgatttc ggctacttcg
cggcgttagg aacttcagceg
ggtcacagcc actctcgagg
cctcttcacc tcctcgaacc
ccaggtttcg aacctcgtgg
gctgtctgag aaggtgaagc

Trinh tu nucleotit CrylFa

tcagtgcgtc ccctacaact
gtcgactggec agattgccgt
gtttgttcca ggtgtgggag
tccatctgat tggagcctct
gaccttggaa aggaatcggg

-53-

gcaccgccgg
ccgagtacaa
agatcggcct
agtgcctgag
acgccaagag

acgagcgcaa
acaactgcct
acactccgat
gcgctgggtt
gggatgcgtt
ggaacaccgc
ctttcgctga
agttcactgc
tcgaggtcca
gcgacgtggt
acaacgacct
ccgggctgga
gcagggagct
ggcgctaccc
tggagaactt
cccctecatct
actactactg
tcactttccc
agctcggcca
tcggcattaa
cgtctaacct
tccecgeccca
tttcgatgtt
cttggatcca
ttccagcggt
ccggcgggga
tcgaggtgcecc
ctagcgtgac
cagtgcctgce
agtccgctaa
gcacagcggg
cggagtacaa
agatcggcct
agtgcctgtc
acgccaagcg

gcctcaacaa
tagacatctc
ttgcgtttgg
ttcttctceca
ccatcactac

cgtgatcatc
cctggagcegce
gaagaccgac
cgacgagttc
gctgagctga

gtggaggtac
caacaatcct
cgacatttct
cgtcctcgge
cctcgcetcecag
catccaggag
gtgggagaag
caccgagacg
gctcctgtct
cttecttegge
cactgagggc
gagggtttgg
caccctgacg
catcaggacc
cgacggctcg
catggacatc
gtctggccat
cctgtacgge
gggggtgtac
caatcagcag
cccaagcgct
gaacaataac
caggtccggce
ccggtcagceg
caaggggaat
tctcgtcecgg
aattcacttc
gccaatccac
caccgcgacg
cgccttcacg
cgtgatcatec
cctggagagg
gaagaccgac
tgatgagttec
gctgtcgtag

tcctgaagta
cctgtccecett
cctcttegac
gattgaacag
ccttcgtggce

1860
1920
1980
2040
2100

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

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

60
120
180
240
300



ttagcagaca
aatgcccaac
acagccatca
caagctgcta
ggactggaca
tacacgaaac
actcgccaat
atagttgctc
cttacaaggg
cccaatggtt
aactctttgt
gttagctcac
ccegggggcyg
gatcctgtct
gtggcctttce
gactctctag
catgtgctga
tggagagcac
ccagagagaa
gttgtaagag
ttcgcgtaca
cgctatgect
gctggtcagt
tacgccacta
gctgatacct
actgccacac

<210> 9

<211> 1947
<212> ADN
<213>

<400> 9

atgaagctca
attgctactg
gactttctta
caaacgggca
cagattgcca
tgggaaatct
aggaacattg
agcttggaga
cagtacatcg
gaggaagttc
agagacgctt
tacaaccgtc
actggactca
cgtaaggata
ctcgtgtatc
gggacagttc
tccttctetg
caagttacaa
ggaggacaca
tctactaaca
actgaatcat
gttgacttcc
ggatatgctg
actggacagc
gcatcccacg
accattgagce

ggtgcecgetg

gctatgagat
tgagagaaga
acaacttcac
acctgcactt
tagctactgt
attgtttgga
gggccaggtt
tctttccgaa
agatctacac
tcaacagggc
ttgtgactgce
gcaacacggc
ccatctggat
tcgtccgagg
aacaaactgg
atgagatacc
atcatgttac
caatgttctc
tcactcagat
ggccggggtt
ccattgtcaa
ctactaccaa
tcaacaagac
tcaacaccgc
tcagttcagg
tcgagtaa

agaacccaga
acagtctcaa
ggatgtcaga
tcggaattgce
gtctctacag
tcatggaaca
cccttgcaga
gttggatcaa
ccttggaact
cactcttgcce
ctgtgttcgg
aagtggaaag
acaacttgag
tgactctcat
ctatcaagac
atccaaacgc
ccattgagtc
tctacagctt
gactggagtt
cttccatcaa
tggcaggact
attggaagtt
gagttggtac
caaactatga
tgaaggcatt
ctaacagcat
ttgttagagg

22117

ctacattgaa
tgtgcgtata
ccttaccagce
gtcactactg
caacaatcac
tacctacaat
caatcagttec
ctacgatgtt
cagttcagtc
tgagtttgga
agagactgtt
tggcaatcgt
tgcagatgaa
aggctttggce
tacgaatcac
acctcaagac
ctttgtgcge
ttggacgcat
tccettggtg
cacgggagga
catcaatggg
tctaagaatc
aatggatacc
gttcaccttt
caacgaagtg

Trinh ty nucleotit Crylle

caagcaccaa
gaacgaaaca
gcatgagagc
tggtaagatc
tttcatcttg
tgtcgaagag
cttgaaaggc
gaaccgcaac
cctcectttgtt
tatctatgct
aaaagagtgg
aactagtgac
aggtacaaat
ggtgctcgat
cacttctcaa
cagcttcgca
agctgttgtt
gctctctaga
tcgtacaatc
tcctgtgaca
gaatctcttc
cgccacactt
tcaactccaa
atcctattce
ggtgtactct
cacacaaatc
accaggattec

gcactaagag
cgctttgcta
ttcgagatcce
cgcgacgctg
tacaacagac
cagggattgg
aggagagacc
cgtacctatc
attgaagact
gtcagaccac
agatcccaaa
atcaactttc
gatccacgtc
aatcctcact
acccgcacat
aacagcggcg
tggccaggtyg
cgtagcgcta
aaggcacaca
gacattcttc
caacttcccce
tacgttacgg
ggtgatccac
ccaatgagcc
tacattgaca

agcctgtcta
gacattgagt
attgatcctt
ctcggtactt
ggcgaactct
cttatcgacc
ttgggcgatg
aacgcaaggg
caaaagctgc
caagctgcaa
ggactctcta
tactccgacc
gccgaaagct
ctcattgcac
ctcacaagag
tcaacaacct
cgtaatccac
tggagtaaca
ggtggagttc
ttgccattca
ctcactcaac
ccaatcgcct
gactcagaga
catagattgt
tggacccatc
ccattggtga

acaggtggag

-54-

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

gtaacgctaa
tgaagaacat
tcgtcagtge
tgggtgttcc
ggcctaaggg
aaaagatcag
ccttggcetgt
ctacaagcgt
catcattcgc
acctccactt
actcgcaaat
actgcgtgaa
gggtccgtta
tcttcccaag
aagtgtatac
ggtataacaa
atctactcga
ctcagtacat
tcaacacttc
cctctegtga
ctgttaacgg
ctgataactt
atgaactccc
cccacatcgg
gtagcgcaga
aggccttcaa
acattcttcg

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

agtggacaag
caaccacgaa
ctccacaatc
tttcgectgga
caagagccaa
tacttacgcc
ctaccacgaa
tgtcaagagce
tgtgtcaggt
actcctccta
cagcacattc
gtggtacagc
caatcagttt
ctatgacaca
cgacgcaatc
caatgcacct
cttcttggaa
gaacatgtgg
aacacaagga
cgtctatcgt
agttccaagg
ctactatctc
acctgaaacc
actcattagt
tcgtactaac
tctctctagt
taggactaac

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

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



actggtacat
gttaggattc
gctatcaatc
acctttagga
accattggtg
gtgccagttg

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

10
1992
ADN

<400> 10
ctgcagtgca
agttataaaa
tctttataca
tatcagtgtt
gtattttgac
ttttgcaaat
gtttagggtt
agcctctaaa
taaaatagaa
aactaaggaa
cgagtctaac
cggcacggca
acttgctccg
ggcaggcegge
ctcctteget
tccccaacct
ccgtcggceac
tctctagatc
tgtgttagat
tgtacgtcag
atggctctag
gggtttggtt
tcttttcatg
agatcggagt
gtgtgtgcca
ggataggtat
gcttggttgt
aatactgttt
catcttcata
ttgatgtggg
ctaaccttga
gatatacttg
atacgctatt
ttacttctgce

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

11
253
ADN

<400> 11

gatcgttcaa
atgattatca
atgacgttat
gcgatagaaa
atgttactag

tcggagatat
gctatgccte
agggtaactt
ctgtgggcectt
cttggaactt
aagttaccta

gcgtgacccg
aattaccaca
tatatttaaa
ttagagaatc
aacaggactc
agcttcacct
aatggttttt
ttaagaaaac
taaaataaag
acatttttect
ggacaccaac
tctctgtcge
ctgtcggcat
ctcctectece
ttcccttect
cgtgttgttc
ctccgcttcea
ggcgttcegg
ccgtgtttgt
acacgttctg
ccgttccgea
tgcccttttce
cttttttttg
agaattctgt
tacatattca
acatgttgat
gatgatgtgg
caaactacct
gttacgagtt
ttttactgat
gtacctatct
gatgatggca
tatttgcttg
ag

acatttggca
tataatttct
ttatgagatg
acaaaatata
atc

22117

ccgtgtgaac
cactacagat
ctcagcaacc
taccactcca
ctcttccggt

cgagtga

Trinh tu khdi diu cua gen

gtcgtgcecce
tatttttttt
ctttactcta
atataaatga
tacagtttta
atataatact
atagactaat
taaaactcta
tgactaaaaa
tgtttcgagt
cagcgaacca
tgcctectgga
ccagaaattg
tctcacggca
cgccecgecgt
ggagcgcaca
aggtacgccg
tccatggtta
gttagatccg
attgctaact
gacgggatcg
ctttatttca
tcttggttgt
ttcaaactac
tagttacgaa
gcgggtttta
tgtggttggg
ggtgtattta
taagatggat
gcatatacat
attataataa
tatgcagcag
gtactgtttc

Trinh tu k&t thtc cua gen

ataaagtttc
gttgaattac
ggtttttatg
gcgcgcaaac

atcaacccac
ctccaattcc
atgaacagag
ttcagcttcet
aacgaagttt

catttgcaca
acacctccat
gagaggacct
ccgacgtgca
acatcgatcg

Maize Ubiquitin

tctctagaga
gtcacacttg
cgaataatat
acagttagac
tctttttagt
tcatccattt
ttttttagta
ttttagtttt
ttaaacaaat
agataatgcc
gcagcgtcgce
cccctcetega
cgtggcggag
cggcagctac
aataaataga
cacacacaac
ctcgtcctcece
gggcccggta
tgctgctagce
tgccagtgtt
atttcatgat
atatatgccg
gatgatgtgg
ctggtggatt
ttgaagatga
ctgatgcata
cggtcgttca
ttaattttgg
ggaaatatcg
gatggcatat
acaagtatgt
ctatatgtgg
ttttgtcgat

taatgagcat
tttgaagtgc
aatctatagt
atggtctaaa
gtgcatgtgt
tattagtaca
catctatttt
tttatttaat
accctttaag
agcctgttaa
gtcgggccaa
gagttccgct
cggcagacgt
gggggattcc
caccccectcece
cagatctccc
cceceecececeee
gttctacttc
gttcgtacac
tctctttggg
tttttttgtt
tgcacttgtt
tctggttggg
tattaatttt
tggatggaaa
tacagagatg
ttcgttctag
aactgtatgt
atctaggata
gcagcatcta
tttataatta
atttttttag
gctcaccctg

nopalin synthaza

ttaagattga
gttaagcatg
attagagtcc
taggataaat

-55-

atcctgttgce
taataattaa
cgcaattata
tatcgcgcecge

acgttatcge
caatggtaaa
cgactacaag
aagtaccttc
tattgagttt

tgcatgtcta
agtttatcta
actacaataa
ggacaattga
tcteettttt
tccatttagg
attctatttt
aatttagata
aaattaaaaa
acgccgtcga
gcgaagcaga
ccaccgttgg
gagccggcac
tttcccaccg
acaccctctt
ccaaatccac
ctctctacct
tgttcatgtt
ggatgcgacc
gaatcctggg
tcgttgcata
tgtcgggtca
cggtcgttcet
ggatctgtat
tatcgatcta
ctttttgttc
atcggagtag
gtgtgtcata
ggtatacatg
ttcatatgct
ttttgatcectt
ccctgecttce
ttgtttggtg

cggtcttgeg
catgtaatgc
catttaatac
ggtgtcatct

1680
1740
1800
1860
1920
1947

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

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

1992

60
120
180
240
253



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

12
1176
ADN

<400> 12

atgcaaaaac
gaactttatg
catccgaaaa
gtgattgaga
ctgcctttce
aacaaacaca
gccgecgage
cctttccttg
gtcgcaggtg
agcgaactgt
attttaaaat
tctgaatttt
ttgaaccctg
gtggcgctgg
tacattgata
ttgttgaccc
tttgccttcet
gccattttgt
cttaaaccgg
cacggccgtt

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

13
19
ADN

<220>
<223>

<400> 13
cgaactacga

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

14
21
ADN

<220>

<223>

<400> 14

tcattaactc
gtatggaaaa
gcagttcacg
gtgataaatc
tgttcaaagt
attctgaaat
gtaactataa
cgatgaacgc
cacatccggce
tcgccagect
cggccctcega
acccggaaga
gcgaagcgat
aagtgatggc
ttccggaact
agccggtgaa
cgctgcatga
tctgcgtcga
gtgaatcagc
tagcgcgtgt

Poan mdi 1

ctcccgecac

Poan mdi 2

22117

agtgcaaaac
tccgtccage
agtgcagaat
gactctgctc
attatgcgca
cggttttgcce
agatcctaac
gtttcgtgaa
gattgctcac
gttgaatatg
tagccagcag
cagcggtctg
gttcctgttc
aaactccgat
ggttgccaat
acaaggtgca
ccttagtgat
aggcgatgca
gtttattgcc
ttacaacaag

Trinh ty nhédn tao

Trinh ty nhédn tao

gtagatttcg cgggtcagtt g

<210> 15
<211> 22
<212> ADN
<213>
<220>
<223>

Poan do 1

Trinh ty nhdn tao

Gen Phosphomanoza isomeraza

tatgcctggg
cagccgatgg
gccgecggag
ggagaggccg
gcacagccac
aaagaaaatg
cacaagccgg
ttttccgaga
tttttacaac
cagggtgaag
ggtgaaccgt
ttctcceege
gctgaaacac
aacgtgctgce
gtgaaattcg
gaactggact
aaagaaacca
acgttgtgga
gccaacgaat
ctgtaa
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gcagcaaaac
ccgagctgtg
atatcgtttc
ttgccaaacg
tctccattca
ccgcaggtat
agctggtttt
ttgtctcecct
agcctgatge
aaaaatcccg
ggcaaacgat
tattgctgaa
cgcacgctta
gtgcgggtet
aagccaaacc
tcccgattce
ccattagcca
aaggttctca
caccggtgac

ggcgttgact
gatgggcgca
actgcgtgat
ctttggcgaa
ggttcatcca
cccgatggat
tgcgctgacg
actccagccg
cgaacgttta
cgcgctggeg
tcgtttaatt
tgtggtgaaa
cctgcaaggce
gacgcctaaa
ggctaaccag
agtggatgat
gcagagtgcc
gcagttacag
tgtcaaaggc

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

1020
1080
1140
1176

19

21



<400>

15

ctacccgatc cgcaccgtgt cc

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

<220>
<223>

<400>

16

23

ADN

Trinh tuy nhén tao

Poan mdi 3

16

tgcgtattca attcaacgac atg

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

<220>
<223>

<400>

17

23

ADN

Trinh tu nhé&n tao

Poan mdi 4

17

cttggtagtt ctggactgcg aac

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

<220>
<223>

<400>

18

24

ADN

Trinh tuy nhédn tao

Poan do 2

18

cagcgccttg accacagcta tccc

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

<220>
<223>

<400>

19

27

ADN

Trinh ty nhén tao

Poan mdi 5

19

cagtcaggaa ctacagttgt aagaggg

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

<220>
<223>

20

21

ADN

Trinh ty nhén tao

Poan mdi 6

22117
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22

23

23

24

27



<400> 20
acgcgaatgg tcctccacta g

<210> 21

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> ©Poan do 3

<400> 21
cgtcgaagaa tgtctcctcc cgtgaac

<210> 22

<211> 23

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mdi 7

<400> 22
atcgtgaaca accagaacca gtg

<210> 23

<211> 20

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> Poan mdi 8

<400> 23
ctccaggatc tcgatctccg

<210> 24

<211> 26

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> ©DPoan do 4

<400> 24
cgtgccgtac aactgecctga acaacc

<210> 25

<211> 18

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Poan mdi 9

<400> 25

22117

-58-

21

27

23

20

26



tcatttgggg cttcgtcg

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

<220>
<223>

<400>

26

22

ADN

Trinh tu nhdn tao

Poan mdi 10

26

tgattgatca gctgctcaac ct

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

<220>
<223>

<400>

27

23

ADN

Trinh ty nhén tao

Poan do 5

27

ccagtgggat gcgttcctecg cte

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

<220>
<223>

<400>

28

27

ADN

Trinh ty nhén tao

Poan mdi 11

28

gagcattgat cctttcgtca gtg

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

<220>
<223>

<400>

29

21

ADN

Trinh ty nhédn tao

Poan mdi 12

29

caaagtaccg aggatcttac cagc

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

<220>
<223>

<400>

30

27

ADN

Trinh ty nhén tao

Poan do 6

30

cctccacaat ccaaacgggc atcg

22117

-59-

18

22

23

23

24

24





