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(57) Céc protein diét vat gay hai co tac dung gay doc chong lai loai gdy hai
Lepidopteran dugc mo ta, va bao gdm, nhung khong giéi han ¢, TIC4472,
TIC4472PL, TIC1425, TIC2613, va TIC2613PL. Céc cau triic ADN dugc dé xuat
chtra trinh tu axit nucleic tai t hop ma héa mot hodc nhiéu protein diét vt gy
hai da mo ta. Thuc vat chuyén gen, té bao thuc vat, hat va cac bd phan cua thuc
vat khang lai su gdy hai cta Lepidopteran dugc dé xudt chta trinh ty axit nucleic
tai t6 hop ma hoa protein diét vat gay hai theo sang ché. Quy trinh phat hién su c6
mit cuia céc trinh tu axit nucleic tai to hop hodc cac protein theo sang ché trong
mAu sinh hoc, va céc quy trinh kiém soat cac loai gay hai Lepidopteran bang cach
st dung bat ky trong s cac protein diét vat gay hai TIC4472, TIC4472PL,
TIC1425, TIC2613, va TIC2613PL ciing dugc dé xuat.
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Linh vue ky thuat dwee dé cap

Sang ché dé cap chung dén linh vuc protein trc ché con trung. Lop protein méi thé
hién tac dung @e ché con tring chéng lai cac loai vat gy hai gay hai cho ciy trdng va hat
gidng trong ndng nghiép dugc mo ta. Cu thé 14, 16p protein dugc md ta c6 tdc dung diét vat
gdy hai chdng lai c4c loai vat gdy hai gay hai cho cay trdng va hat giéng trong ndng nghiép,
cu thé 1a loai Lepidopteran trong sb cac con trung gay hai. Cac cay trong, cac bd phén cia
cdy trong va hat giéng chtra chu tric polynucleotit téi to hop ma hoa mot hodc nhiéu protein

doc t6 da mo ta dwgc dé xuat.
Tinh trang k¥ thuat cia sang ché

Viéc cai thién nang suét thu hoach tir cac cay trdng c6 y nghia d6i véi nong nghiép
bao gdm, khong ké céc loai cay trong khac, ngd, dau tuong, mia, lda, lda my, rau va bong
da tr6 nén ngay cang quan trong. Ngoai nhu ciu ngay cang ting vé cac san pham nong
nghiép dé an, mic, va cung cip nang lwong cho dan s6 loai ngudi ngay cang ting, cac tac
dong lién quan dén khi hau va 4p lyc sir dung dat hon 1a thue hanh nong nghiép do dan s6
ngay cang tang dugc du doan la lam giam lugng d4t trong trot san c6 cho nong nghiép. Céc
yéu t6 nay da din dén du bao u &m vé an ninh luong thuc, dic biét 1a khi khong c6 cac cai
tién v& cong nghé sinh hoc thyc vat va thuc hanh ndng nghiép. Do cac ap luc nay, cic cai
tién bén virg mdi trudng trong cong nghé, k¥ thudt ndng nghiép, va quan ly vat gay hai 1a
cdng cu quan trong dé mo rong viéc tréng trot trén mot lugng dét tréng han ché sén ¢6 cho

nong nghiép.

Con trang, cu thé 1a con trung thudc bd Lepidoptera va Coleoptera, dugc xem la
nguyén nhéan chinh gy hai cho mua mang, do d6 lam giam néng sut cy trong trén dién
tich bi pha hoai. Loai vat gay hai Lepidopteran gy tac dong ti€u cuc dén noéng nghiép bao
gbm, nhung khong giéi han &, sdu xanh da lang ¢ cdy ci cai duong (Spodoptera exigua),
sau duc bap trén cay ngd (Helicoverpa zea), séu 1a bong (4labama argillacea), sau duc
than bap Chau Au (Ostrinia nubilalis), sdu xanh mua thu (Spodoptera frugiperda), sdu duc
qua Old World (Helicoverpa armigera), sau 1a Oriental (Spodoptera litura), sau héng hai
bong (Pectinophora gossypiella), sau héng hai bong khing CrylAc (Pectinophora
gossypiella), sdu do dau twong (Chrysodeixis includens), sdu xanh Mién Nam (Spodoptera
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eridania), siu duc than ngd Tay Nam (Diatraea grandiosella), sdu dém duc qua (Earias
vittella), sau duc than mia (Diatraea saccharalis), sdu duc chdi cay Thubc 14 (Heliothis

virescens), va siu buém cdy dau meo rung (Anticarsia gemmatalis).

Vé mat lich str, viée sit dung manh mé& thudc trir sdu hoa hoc téng hop dua vao chat
kiém soat vat gdy hai trong nong nghiép. Mobi quan tAm dén moi truong va stc khée con
nguoi, cong voi cac véan dé khang thudc dang ndi lén, da thic diy viéc nghién ctru va phat
trién thudc trir siu sinh hoc. N luc nghién ctru nay dan dén viéc phéat hién va sir dung ngay
cang nhiéu cic loai vi sinh vat ky sinh gdy bénh cho con trung khac nhau, bao gbm Vi

khuan.

M5 hinh kiém soét sinh hoc thay ddi khi hiéu qua cia vi khuan ky sinh gdy bénh
cho con tring, cy thé 1 vi khuén thudc chi Bacillus, d4 duge phat hién ra va phat trién 1am
chét kiém soat vat gdy hai sinh hoc. Cac ching vi khuan Bacillus thuringiensis (Bt) da dugc
str dung lam ngu@)n protein diét vat gdy hai vi da phat hién ra 1a ching B¢ thé hién doc tinh
cao chéng lai cac cOn trung cu thé. Cac chung Bt da dugc biét 12 san sinh ra ndi doc t delta
ma duogc khu tra trong thé viii protein két tinh quanh bao tir & giai doan bét ddu ciia sy hinh
thanh bao tir va trong sudt pha sinh trudng 6n dinh (v du., cac protein Cry), va con dugc
biét 14 sinh ra protein diét vt gy hai dugc tiét ra. Khi dugc tiéu hoa béi con tring nhay
cam, cac ndi doc td delta cling nhu cac doc td duoc tiét ra gay ra tac dung cua chung ¢ bé
mit ctia biéu mo trung trang, pha v& mang té bao, dan dén pha v té bao va chét. Cac gen
ma hoéa cac protein diét vat gy hai ciing da dugc nhan dién & cac loai vi khuén khac B,
bao gdm Bacillus khic va nhiéu loai vi khuén khac nhau, nhu Brevibacillus laterosporus,
Lysinibacillus sphaericus (“Ls” truéc ddy dwoc goi la Bacillus sphaericus) va

Paenibacillus popilliae.

Doc tb trir sau tinh thé va céc doc tb trir sdu hoa tan dugc tiét ra 1a dic hiéu cao dbi
v6i vat cht clia ching va da dugc chip nhan trén toan thé gioi 1a chét thay thé cho thude
trir sau hoa hoc. Vi du, céac protein doc td trir sdu da duogc st dung cho nhiéu ung dung
trong nong nghiép khic nhau dé bao vé cac cdy trong quan trong d6i voi nong nghiép khoi
su phd hoai cua con trung, lam gidm nhu cAu vé cac tmng dung trir sdu hoéa hoc, va lam tang
nang suat. Cac protein ddc t6 trir sdu duoc st dung dé kiém sodt vat gdy hai pha hoai cy
trong trong néng nghiép bang cac quy trinh co hoc, nhu phun dé phan tan cic ché pham vi

sinh vét chira cac chiing vi khuan khac nhau 1én bé mat cdy trong, va bang cach sir dung



cac ky thuat bién nap di truyén dé tao ra cdc thyc vat va hat gibng chuyén gen biéu hién

protein ddc to trir sau.

Viéc str dung cac thuc vat chuyén gen biéu hién céc protein doc td trir sau da duogc
lam cho phu hgp trén toan cau. Vi dy, vao nam 2012, 26,1 triéu hecta dugc tréng véi cac
cay trong chuyén gen biéu hién doc t& Bt (James, C., Global Status of Commercialized
Biotech/GM Crops:2012. ISAAA Brief No. 44). Viéc su dung toan clu cdy trong chuyén
gen dugc bao vé khdi con trung va s6 luong gidi han cac protein doc td trir sdu duoc sir
dung trong cac cay trdng nay d tao ra ap luc chon loc dbi véi cac alen con tring dang ton

tai ma gy ra tinh khang d6i v6i cac protein diét vat gdy hai dang dugc sir dung hién nay.

Su phat trién tinh khang & vat gay hai dich d61 véi cac protein doc t6 trir sdu tao ra
nhu cau lién tuc vé viéc tim ra va phat trién cac dang moi cua protein doc td trir sdu ma
hitu ich dé quan 1y su gia ting tinh khang ciia con trung véi cc ciy trdng chuyén gen biéu
hién protein doc td trir su. Céc doc td protein méi c6 tac dung cai thién va thé hién tac
dung kiém so4t trén mot phd rong hon céc loai con trung nhay cam s& lam giam s6 luong
con trung séng s6t ma co thé phat trién céc alen khang. Ngoai ra, viéc st dung trong cing
mot cay trong hai hodc nhiéu protein doc t6 trir sdu chuyén gen giy ddc véi cang mot loai
sau bo va thé hién céc co ché tc dung khéc nhau lam gidm kha nang khéng ¢ céc loai con

trung dich don 1& bat ky.

Do do, tac gia sang ché mo ta & day ho doc t6 protein méi tr Bacillus thuringiensis,
cung véi cac protein doc td tuwong tu, cac protein bién thé, va cac protein tai td hop dién
hinh ma thé hién tac dung diét vat gdy hai chdng lai loai dich Lepidopteran, cu thé 1a chdng
lai sdu xanh da lang (Spodoptera exigua), sdu duc bap trén cy ngd (Helicoverpa zea), siu
14 bong (Alabama argillacea), sdu duc than bap Chau Au (Ostrinia nubilalis), shu xanh
mua thu (Spodoptera frugiperda), sdu duc qua Old World (Helicoverpa armigera), sau la
Oriental (Spodoptera litura), sau hdng hai bong (Pectinophora gossypiella), sau hdng hai
béng khang CrylAc (Pectinophora gossypiella), sau do déu tuong (Chrysodeixis
includens), sau xanh Mién Nam (Spodoptera eridania), sdu duc than ng6 Tay Nam
(Diatraea grandiosella), sau dbm duc qua (Earias vittella), sdu duc than mia (Diatraea
saccharalis), sau duc chdi cay Thubc 14 (Heliothis virescens), va sdu buém cdy dau meo

rung (Anticarsia gemmatalis).
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Ban chit ky thuit ciia sang ché

Puogc md ta & ddy 1a nhom cac protein diét vat gdy hai méi co tac dung uc ché con
triung (protein doc té), duoc goi & day 1a TIC4472, TIC1425, va TIC2613 thude 16p doc td
protein TIC4472, duoc chi ra 12 thé hién tac dung te ché chdng lai mot hodc nhiéu vt gy
hai hai cay trong. Protein TIC4472 va cAc protein trong 16p doc td protein TIC4472 c6 thé
dugce stt dung mot minh hodc két hop véi cac protein diét vat gay hai khac va cac chét doc
khac trong cac ché pham va in planta, do d6 cung cAp giai phap thay thé cho céc protein
diét vat gy hai va cac hoa chét trir sdu dang duoc st dung hién nay trong hé théng nong

nghiép.

Theo mot phuong an, dugc mo ta trong sang ché 13 phan tir axit nucleic tai t6 hop
chtra doan trinh tu khéi dong khéc loai dugc lién két hoat dong véi doan polynucleotit ma
hoa protein diét vat gay hai hodc mot doan cia no, trong do (a) protein diét vat gy hai nay
chira trinh tu axit amin cia SEQ ID NO:4, SEQ ID NO:2, hodc SEQ ID NO:6; hoac (b)
protein diét vit gdy hai nay chira trinh ty axit amin c6: (i) ty 1¢ dong nhét trinh tw axit amin
it nhat 1a 93%, hodc 95%, hodc 98%, hodc 99%, hodc khoang 100% véi SEQ ID NO:4,
SEQ ID NO:2, hoac SEQ ID NO:6; hoc (ii) ty 1¢ ddng nhit trinh tyr axit amin it nhét Ia
73%, hodc 75%, hoic 80%, hodc 85%, hodc 90%, hodc 95%, hodc khoang 100% véi SEQ
ID NO:8 hoiac SEQ ID NO:10; hodc (c) doan polynucleotit nay lai v6i polynucleotit ¢6
trinh tu nucleotit cia SEQ ID NO:3, SEQ ID NO:1, SEQ ID NO:5, SEQ ID NO:7, hodc
SEQ ID NO:9; hoic (d) doan polynucleotit ma hoa protein di¢t vat gdy hai hogc mot doan
cta nd chira trinh tu polynucleotit c6 ty 1€ déng nhét trinh tu ft nhét 12 65%, hodc 70%,
hoic 75%, hodc 80%, hodc 85%, hodc 90%, hodc 95%, hodc 98%, hoac 99%, hodc khoang
100% véi trinh ty nucleotit cia SEQ ID NO:3, SEQ ID NO:1, SEQ ID NO:5, SEQ ID
NO:7, hodac SEQ ID NO:9; hodc (e) phan tir axit nucleic tai td hop nam trong mbi lien két
hoat dong v6i vecto, va vecto nay dugc chon tir nhém bao gb6m plasmit, phagemid, bacmid,
cosmid, va nhiém sic thé nhan tao vi khuén hodc nAm men. Phan tit axit nucleic tai to hop
nay cé thé chira trinh tu c6 chirc ning biéu hién protein diét vat gay hai ¢ thuc vat; hoac
duoc biéu hién trong té bao thuc vat dé sinh ra lugng c6 tac dung diét vat gay hai cia

protein diét loai gay hai.

Trong mdt phuong 4n khac cua sang ché, cac té bao chu chira phén tir axit nucleic
tai to hop theo sang ché dugc dé xuét, trong do cac té bao chu nay dugc chon tir nhém bao
gbdm té bao vi khuin va thuc vat. Cac t& bao chu vi khudn dugc dé& xuit bao gdm
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Agrobacterium, Rhizobium, Bacillus, Brevibacillus, Escherichia, Pseudomonas, Klebsiella,
Pantoec, va Erwinia. Trong mot sd phwong 4n, loai Bacillus nay 1a Bacillus cereus hodc
Bacillus thuringiensis, Brevibacillus 1a Brevibacillus laterosperous, hodc Escherichia la
Escherichia coli. Céc té bao chu thuc vat duoc dé xuét bao gém té bao thuc vat hai 14 mam
va té bao thuc vat mot 14 mam. Cac té bao thuc vat dugc dé xuét bao gbm thém té bao cay
¢0 linh lang, chudi, lta mach, dau, bong cai xanh, bép cai, cai, ca rot, san, thau dau, bong
céi tréng, cin tay, dau ga, cai thao, cam, dira, ca phé, ngd, co ba 14, bong (Gossypium sp.),
bau bi, dua chudt, gd linh sam, ca tim, bach dan, cdy lanh, téi, nho, cdy hublong, tdi tay,
rau diép, thong trAm huwong, ké, qua dua, qué hach, yén mach, oliu, hanh tdy, cay canh, co,
co, ddu Ha Lan, cu lac, cay 6t, dau triéu, thong, khoai tiy, bach duong, bi do, thong Radiata,
cu cai, hat cai dau, 1aa, cay than ré, laa mach den, héng hoa, cdy bui, cay cao luong, thong
phuong Nam, d4u tuong, rau chén vit, qua bi, dau tay, ci cai duong, mia, hoa huéng duong,
ngd ngot, g6 gbm, khoai lang, cé ké My, che, thudc 14, ca chua, tiéu hic mach, co, dua héu,
va lua my.

Trong modt phuwong an khac, protein di€t vat gay hai thé hién tac dung chéng con
trung Lepidopteran, bao gbm siu xanh da lang (Spodoptera exigua), sau duc bap trén ciy
ngd (Helicoverpa zea), sdu la bong (4labama argillacea), sdu duc than bip Chau Au
(Ostrinia nubilalis), sAu xanh mua thu (Spodoptera frugiperda), sdu duc qua Old World
(Helicoverpa armigera), sdu la Oriental (Spodoptera litura), sau héng hai bong
(Pectinophora gossypiella), sdu hdng hai bdng khéang CrylAc (Pectinophora gossypiella),
sau do dau twong (Chrysodeixis includens), sdu xanh Mién Nam (Spodoptera eridania),
sau duc than ngd Tay Nam (Diatraea grandiosella), sdu dbém duc qua (Earias vittella), su
duc than mia (Diatraea saccharalis), sdu duc chdi cay Thubc 14 (Heliothis virescens), va

sau buém cay dau meéo rung (Anticarsia gemmatalis).

Ciing duogc dé Xuét trong sang ché 1a cac thuc vat chira phan tir axit nucleic tai td
hop chtra doan trinh tu khéi dong khac loai lién két hoat dong véi doan polynucleotit ma
hoa protein diét vat gdy hai hoac mot doan cta no, trong do: (a) protein diét vat gy hai
ndy chita trinh ty axit amin cia SEQ ID NO:4, SEQ ID NO:2, hoac SEQ ID NO:6; hodc
(b) protein diét vat gdy hai nay chira trinh tyr axit amin c6: (i) ty 1 ddng nhét trinh ty axit
amin it nhét 12 93%, hodc 95%, hoic 98%, hodc 99%, hodc khoang 100% vo6i SEQ ID
NO:4, SEQ ID NO:2, hodc SEQ ID NO:6; hoic (ii) ty 1& dong nhat trinh ty axit amin it
nhét 13 73%, hodc 75%, hoic 80%, hodc 85%, hoac 90%, hodc 95%, hodc khoang 100%
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v6i SEQ ID NO:8 hoic SEQ ID NO:10; hodc (c) doan polynucleotit nay lai trong cac didu
kién lai nghiém ngdt voi ph?m bd sung cua trinh ty nucleotit cua SEQ ID NO:3 hodc SEQ
ID NO:9; hodc (d) thuc vat nay thé hién luong phat hién duge cia protein diét vat gay hai
nay. Trong mot s6 phwong 4n, protein diét vat gdy hai nay chira SEQ ID NO:4, SEQ ID
NO:2, SEQID NO:6, SEQ ID NO:8, hoac SEQ ID NO:10. Trong mét phuong an, thuc vat
nay la cay hai la mam hodc ciy mot 14 mam. Trong mdt phuwong an khac, thuc vat nay dugc
chon thém tir nhém bao gém ¢o linh lang, chudi, lda mach, dau, bong cai xanh, bép cai,
cai, ca rot, sin, thau dau, bodng cai tréng, can tdy, dau ga, cai thao, cam, dira, ca phé, ngo,
cO ba la, bong, bau bi, dua chudt, gd linh sam, ca tim, bach dan, cy lanh, t6i, nho, cay
hublong, tdi tdy, rau diép, thong trAm huong, ké, qua dua, qua hach, yén mach, oliu, hanh
ty, cdy canh, co, c6, ddu Ha Lan, ct lac, cdy 6t, dau triéu, théng, khoai tay, bach duong,
bi do, thong Radiata, ct cai, hat cai dau, laa, cay than ré, lda mach den, héng hoa, cay bui,
cay cao luong, thong phuong Nam, du tuong, rau chan vit, qua bi, dau tay, cu cai duong,
mia, hoa huéng duwong, ngd ngot, gd gdm, khoai lang, cé ké My, che, thudc 14, ca chua,

tiéu hac mach, c¢d, dua hau, va lua my.

Trong cac phuong an khac, cac hat chira cac phén tir axit nucleic tai td hop dugc md
ta.

Trong mdt phuong an khéc, ché pham tic ché con triung chira cac phén ti axit nucleic
tai t6 hop da mo ta trong sang ché dugc d& xuét. Ché pham trc ché con trung nay co thé
chira thém trinh tr nucleotit ma hoa it nhAt mot chét trir siu khac ma khac v6i protein diét
vat gay hai nay. Trong mot ) phuong an, it nhat mot chét trir sdu khac duoc chon tir nhém
bao gbém protein trc ché con trung, phan tir dsARN uc ché con trung, va protein phu trg.
Ciing duoc dé xuat 12 it nhit mot chét trir siu khéc trong ché pham trc ché con tring thé
hién tdc dung khang lai mot hodc nhiéu loai vat giy hai thudc bd Lepidoptera, Coleoptera,
hodc Hemiptera. ft nhAt mot chét trir sau khac trong ché pham trc ché con tring nam trong
mot phuong an dugc chon tr nhom bao gém CrylA, CrylAb, CrylAc, CrylA.105,
CrylAe, CrylB, Cry1C, bién thé Cry1C, Cry1D, CrylE, CrylF, thé kham Cry1A/F, Cry1G,
CrylH, Cryll, CrylJ, CrylK, CrylL, Cry2A, Cry2Ab, Cry2Ae, Cry3, cac bién thé Cry3A,
Cry3B, Cry4B, Cry6, Cry7, Cry8, Cry9, Cryl5, Cry34, Cry35, Cry43A, Cry43B,
Cry51Aal, ET29, ET33, ET34, ET35, ET66, ET70, TIC400, TIC407, TIC417, TIC431,
TIC800, TIC807, TIC834, TIC8S53, TIC900, TIC901, TIC1201, TIC1415, TIC2160,
TIC3131, TIC836, TIC860, TIC867, TIC869, TIC1100, VIP3A, VIP3B, VIP3Ab, AXMI-
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AXMI-, AXMI-88, AXMI-97, AXMI-102, AXMI-112, AXMI-117, AXMI-100, AXMI-
115, AXMI-113, va AXMI-005, AXMI134, AXMI-150, AXMI-171, AXMI-184, AXMI-
196, AXMI-204, AXMI-207, AXMI-209, AXMI-205, AXMI-218, AXMI-220, AXMI-
221z, AXMI-222z, AXMI-223z, AXMI-224z va AXMI-225z, AXMI-238, AXMI-270,
AXMI-279, AXMI-345, AXMI-335, AXMI-R1 va céc bién thé ctia no, IP3 va cic bién thé
cua nd, DIG-3, DIG-5, DIG-10, DIG-657 va protein DIG-11.

Céc thuong pham chira luong phat hién dugc cia cac phén tir axit nucleic tai t6 hop
da mo ta trong sang ché ciing dugc dé xuét. C4c thuong phdm nay bao gbdm ngd thuong
phim dugc dong goi bang may xir Iy hat, béng ngd, banh ngd, bot ngd, bot ngd xay tho,
xird ngd, dau ngd, thirc dn san cho gia stic chtra ngd, tinh bot ngo, ngil cbe chira ngo, va
cac san phdm twong tu, va dau tuong twong tmg, lia, laa my, cdy cao luong, dau tridu, ct
lac, tri cay, qua dua, va cic san phém rau thuong phém bao gém, néu c6 thé, nuée ép,
dich ¢6 dac, mirt, thach, mit cam, va cac dang an dugc khac cta cac thuong phém nay
chtra lwong phét hién dugc cia cic polynucleotit nay va hodc polypeptit theo sang ché nay,
hat bong nguyén chét hodc da xt ly, diu bong, xo vai, hat va cac bd phan cla cdy trong
duogc xu ly dé 1am thuc phém ho#c thire an cho gia suc, soi, giéy, sinh khdi, va cac san
phim nhién liéu nhu nhién liéu thu duge tir diu bong hogc pelet thu duge tir phé pham cua
may tach s¢i bong, hat dau twong nguyén chét hodc duoc xtr Iy, ddu dau twong, protein dau
twong, bot thd dau twong, bot dau twong, vay dau tuong, cam dau tuong, stta dau tuong,
pho mat déu tuong, rugu dau tuwong, thuc pham gia stic chira dau tuong, gidy chira dau
tuwong, kem chira déu tuong, sinh khdi d4u twong, va cc san phém nhién liéu duoc san XuAt

bang cach sir dung cdy ddu tuong va cac bd phan cta cay dau tuong.

Ciing duoc dé xuét trong sang ché 1a cac quy trinh san xuét hat giéng chira phan tix
axit nucleic tai to hop dugc mo ta trong sang ché. Quy trinh nay bao gbm gieo it nhét mot
hat chita cac phan tir axit nucleic tai t6 hop duge md ta trong sang ché; trong cay tir hat
nay; va thu hoach hat tir cdc ciy nay, trong d6 hat thu hoach dugc chira cac phan tir axit

nucleic tai t hop theo sang ché.

Trong mot phuong 4n minh hoa khéc, thyc vat khang lai sy pha hoai ctia con trung,
duoc @2 xuét trong do cac té bao ciia thuc vat nay chira: (a) phan tir axit nucleic tai t6 hop
ma hoa luong c6 tac dung diét vat gdy hai cua protein diét vat gay hai nhu dugc chi ra trong
SEQ ID NO:4, SEQ ID NO:2, hoac SEQ ID NO:6; hodc (b) lugng c6 tac dung diét vat gay
hai cla protein chira trinh tu axit amin cé: (i) ty 1€ ddng nhét trinh tu axit amin it nhat 1a

7



44720 8/86

93%, hoiic 95%, hodc khoang 100% voi SEQ ID NO:4, SEQ ID NO:2, hodc SEQ ID NO:6;
hoic (ii) ty 16 ddng nhét trinh tu axit amin it nhat 1a 73%, hodc 75%, hoac 80%, hodc 85%,
hodc 90%, hodc 95%, hoic khoang 100% voi SEQ ID NO:8 hodc SEQ ID NO:10.

Ciing dugc md ta trong sang ché 1a cac quy trinh kiém soat vat gdy hai thudc loai
Lepidopteran, va kiém soat su gy hai cla vat gdy hai thudc loai Lepidopteran trén thuc
vat, cu thé 1a cay trong. Quy trinh ndy bao gbm, theo mot phuong an, (a) cho vét gy hai
tiép xtc voi luong c6 tac dung diét vat gdy hai cua cac protein di€t vat gay hai nhu dugc
chi ra trong SEQ ID NO:4, SEQ ID NO:2, hodac SEQ ID NO:6; hoac (b) cho vat gay hai
tiép xuc v6i lugng ¢6 tac dung diét vat gdy hai ciia mot hoac nhiéu protein di€t vat gy hai
chira trinh tur axit amin c6: (i) ty 1& ddng nhét trinh tw axit amin it nhat 1a 93%, hogc 95%,
hodc khoang 100% véi SEQ ID NO:4, SEQ ID NO:2, hoac SEQ ID NO:6; hodc (ii) ty 1&
ddng nhét trinh ty axit amin it nhat 1a 73%, hodc 75%, hodc 80%, hoac 85%, hodc 90%,
hodc 95%, hoic khoang 100% véi SEQ ID NO:8 hodc SEQ ID NO:10.

DPuoc dé xuét thém & day 1a quy trinh phat hién sy c6 mat ciia phan ti axit nucleic
tai td hop chira doan polynucleotit m& hoa protein diét vat gay hai hodc mét doan ctia no,
trong d6: (a) protein diét vat gay hai nay chua trinh ty axit amin cia SEQ ID NO:4, SEQ
ID NO:2, hoic SEQ ID NO:6; hoic (b) protein diét vat gay hai nay chira trinh ty axit amin
¢6: (i) ty 1& ddng nht trinh ty axit amin it nhét 1a 93%, hodc 95%, hoac 98%, hodc 99%,
hodc khoang 100% véi SEQ ID NO:4, SEQ ID NO:2, hoac SEQ ID NO:6; hogc (ii) ty 1¢
dff)ng nhét trinh ty axit amin it nhét 14 73%, hoic 75%, hoic 80%, hodc 85%, hodc 90%,
hodc 95%, hoic khoang 100% véi SEQ ID NO:8 hoac SEQ ID NO:10; hodc (c) doan
polynucleotit ndy lai v6i polynucleotit ¢6 trinh tu nucleotit cia SEQ ID NO:4, SEQ ID
NO:2, SEQ ID NO:6, SEQ ID NO:8, hodc SEQ ID NO:10. Theo mot phwong an cua sang
ché, quy trinh nay bao gd6m cho mau axit nucleic tiép xuc v6i doan do axit nucleic ma lai
trong cac diéu kién lai nghiém ngdt v6i ADN bd gen cia thuc vat chita doan polynucleotit
m3 héa protein diét vat gdy hai hodc mot doan ctia no duge dé xuit & day, va khong lai
trong cac diéu kién lai nhu vay v6i ADN bd gen cia thuc vt dong hop tir khac ma khong
chtra doan nay, trong d6 doan do nay la twong ddng hoic bd sung v6i SEQ ID NO:3 hoic
SEQ ID NO:9, hoic trinh tw ma héa protein diét vat gdy hai chira trinh tu axit amin co: (a)
ty 1& ddng nhét trinh tu axit amin it nhat 1 93%, hodc 95%, hodc 98%, hodc 99%, hodc
khoang 100% véi SEQ ID NO:4, SEQ ID NO:2, hodc SEQ ID NO:6; hodc (b) ty 1¢ dong
nhét trinh tu axit amin it nhét 1a 73%, hodc 75%, hodc 80%, hodc 85%, hodc 90%, hodc

8



95%, hodc khoang 100% véi SEQ ID NO:8 hodc SEQ ID NO:10. Quy trinh nay ¢6 thé bao
gdm thém (a) dwa mau nay va doan do vao cac diéu kién lai nghiém ngit; va (b) phat hién
su lai cua doan do v6i ADN ciia mau ndy.

Ciing dugc dé xuét boi sang ché 1a cac quy trinh phat hién sy c6 mat cla protein
diét vat gy hai hoac mot doan cua né trong mau chira protein, trong d6 protein diét vat
gay hai nay chira trinh ty axit amin cia SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:6, SEQ
ID NO:8, hoiac SEQ ID NO:10; ho#c protein diét vat gdy hai nay chira trinh tu axit amin
c6: (a) ty 16 ddng nhat trinh ty axit amin it nhat 1a 93%, hodc 95%, hodc 98%, hoac 99%,
hodc khoang 100% véi SEQ ID NO:4, SEQ ID NO:2, hoac SEQ ID NO:6; hoac (b) ty 1&
déng nhét trinh tyu axit amin it nhét 1a 73%, hoic 75%, hodc 80%, hodc 85%, hodc 90%,
hodc 95%, hoic khoang 100% véi SEQ ID NO:8 hoac SEQ ID NO:10. Trong mét phuong
an, quy trinh nay bao gdm: (a) cho mau tiép xuc véi khang thé phan tmg mién dich; va (b)
phat hién sy ¢6 mét cla protein nay. Trong mot sd phuong 4n budc phat hién bao gdm

ELISA, hoic quy trinh thdm tich Tay.
Mo ta viin tit cac hinh vé

SEQ ID NO:1 la trinh ty axit nucleic ma héa protein di€t vat gay hai TIC4472 thu
duoc tir loai Bacillus thuringiensis EG10742.

SEQ ID NO:2 1a trinh tu axit amin cua protein diét vat gdy hai TIC4472.

SEQ ID NO:3 la trinh ty ma hoa tong hop ma hoa protein diét vat gy hai
TIC4472PL dugc thiét ké dé biéu hién trong té bao thuc vat trong d6 codon alanin bd sung

duogc gan xen ngay sau codon methionin khai dau.

SEQ ID NO:4 1a trinh tu axit amin cua TIC4472PL duoc ma hoa boi trinh ty ma
hoa tdng hop duoc thiét ké dé biéu hién trong té bao thuc vat (SEQ ID NO:3), va trong d6
axit amin alanin bd sung dugc gin xen vao ngay sau methionin khoi dau.

SEQ ID NO:5 1 trinh tu axit nucleic ma hoa protein di¢t vat gdy hai TIC1425 thu
duoc tir loai Bacillus thuringiensis EG10731.

SEQ ID NO:6 1a trinh tu axit amin cta protein diét vat gay hai TIC1425.

SEQ ID NO:7 la trinh tu axit nucleic ma hoa protein di€t vat gay hai TIC2613 thu
duoc tir loai Bacillus thuringiensis EG5408.

SEQ ID NO:8 1a trinh tu axit amin cta protein diét vat gay hai TIC2613.
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SEQ ID NO:9 la trinh tv ma hoa téng hop ma hoa protein diét vat gy hai
TIC2613PL dugc thiét ké dé biéu hién trong té bao thuc vat trong d6 codon alanin ) sung

duoc gin xen ngay sau codon methionin khoi déu.

SEQ ID NO:10 14 trinh ty axit amin ctia TIC2613PL dugc ma hoa boi trinh ty ma hda téng
hop dugc thiét k& d8 bidu hién trong té bao thuc vat (SEQ ID NO:9), va trong d6 axit amin
alanin b6 sung duoc gin xen vao ngay sau methionin khi dau.
Mo ta chi tiét sang ché

Vén d@ trong linh vuc kiém soat vat gdy hai ndng nghiép c6 thé dugc mo ta 1a nhu
ciu vé cac protein doc t6 m&i ma c6 tac dung chéng lai cac vat gdy hai dich, thé hién tac
dung gay doc phd rong chéng lai c4c loai vat gay hai dich, c6 kha nang dugc biéu hién &
cac thuc vat ma khong gdy ra cac vAn dé vé nong hoc khong mong mudn, va tao ra co ché

tac dung khac so voi cac doc td hién nay ma dang duoc st dung thwong mai trén thuc vat.

Céc protein diét vat gdy hai méi duoc dai dién boi TIC4472, TIC4472PL, TIC1425,
TIC2613, va TIC2613PL dugc mé ta & ddy, va giai quyét m&i nhu ciu nay, cu thé 1a chong
lai phd rong cac con trung gay hai Lepidopteran, va cu thé hon 1a chdng lai siu xanh da
lang (Spodoptera exigua), sau duc bap trén cay ngd (Helicoverpa zea), sau la bong
(Alabama argillacea), sau duc than bip Chau Au (Ostrinia nubilalis), sdu xanh mua thu
(Spodoptera frugiperda), sdu duc qua Old World (Helicoverpa armigera), siu la Oriental
(Spodoptera litura), siu hong hai bong (Pectinophora gossypiella), sau hong hai bong
khang Cry1Ac (Pectinophora gossypiella), sau do dau twong (Chrysodeixis includens), sau
xanh Mién Nam (Spodoptera eridania), sdu duc than ngé Tay Nam (Diatraea
grandiosella), sdu dbém duc qua (Earias vittella), sdu duc than mia (Diatraea saccharalis),
sau duc chdi cay Thubc 14 (Heliothis virescens), va sdu buém cay ddu meo rung (4nticarsia

gemmatalis).

Viéc d& cip trong sang ché dén TIC4472, “protein TIC4472”, “dc t protein
TIC44727, “protein doc td TIC4472”, “protein diét vat gy hai TIC4472”, “doc t6 lién quan
dén TIC4472”, “protein doc td lién quan dén TIC4472”, TIC4472PL, “protein
TIC4472PL”, “doc t protein TIC4472PL”, “protein doc t& TIC4472PL”, “protein diét vat
gay hai TIC4472PL”, “doc t6 lién quan dén TIC4472PL”, “protein ddc t6 lién quan dén
TIC4472PL>, TIC1425, “protein TIC1425”, “ddc t& protein TIC1425”, “protein doc t0
TIC1425”, “protein diét vat gay hai TIC1425”, “d0c td lién quan dén TIC1425”, “protein
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doc tb lién quan dén TIC1425”, TIC2613, “protein TIC2613”, “ddc td protein TIC2613”,
“protein ddc td TIC2613”, “protein diét vat gdy hai TIC2613”, “doc td lién quan dén
TIC2613”, “protein doc td lién quan dén TIC2613”, TIC2613PL, “protein TIC2613PL”,
“doc td protein TIC2613PL”, “protein doc td TIC2613PL”, “protein diét vat gy hai
TIC2613PL”, “doc t6 lién quan dén TIC2613PL”, “protein doc td lién quan dén
TIC2613PL”, va cac thuat ngitr tuong tu, dé cap dén protein diét vat gy hai méi bt ky
hoic protein trc ché con trung bat ky, ma chira, bao gdm, gan nhu twong dong véi, tuong
tu voi, hodc thu dugce tir trinh tu protein diét vat gdy hai hoac protein uc ché con trung bat
ky ciia TIC4472 (SEQ ID NO:2), TIC4472PL (SEQ ID NO:4), TIC1425 (SEQ ID NO:6),
TIC2613 (SEQ ID NO:8), hoidc TIC2613PL (SEQ ID NO:10) va cac doan c6 tac dung diét
vét gay hai hodc uc ché con tring ctia né, hodc t6 hop ctia chiing, ma gy ra tac dung chéng
vat gay hai Lepidopteran, bao gdm protein bét ky thé hién tac dung diét vat gdy hai hoac
tic ché con tring néu viée sip xép thang hang protein nay v6i TIC4472, TIC4472PL, hodc
TIC1425 tao ra ty 1& ddng nhét trinh tw axit amin c6 ty 1¢ phan tram bat ky tir khoang 93%
dén khoang 100%; hodc néu viéc sip xép thang hang protein nay véi TIC2613 hodc
TIC2613PL tao ra ty 1¢ ddng nhat trinh ty axit amin ¢6 ty 1& phan tram bat ky tir khoang
73% dén khoang 100%. Cac protein TIC4472, TIC4472PL, TIC1425, TIC2613, hoac
TIC2613PL bao gbm ca dang gin dich lap thé va khong gin dich lap thé cta cac protein
nay.

Thuéat ngit “manh” hodc “doan” dugc sir dung trong sang ché dé mé ta cac trinh tu
axit amin hodc axit nucleic lién tuc ma ngén hon trinh ty axit amin hodc axit nucleic hoan
chinh mé ta protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL. Méanh
hozc doan thé hién tac dung trc ché con trung ciing duge md ta trong sang ché néu viéc sip
xép thang hang manh hodc doan nay, vai phén twong ting cua protein TIC4472 dugc chi
ra trong SEQ ID NO:2, protein TIC4472PL dugc chi ra trong SEQ ID NO:4, protein
TIC1425 duogc chi ra trong SEQ ID NO:6, tao ra do déng nhét trinh tu axit amin c6 ty 1&
phan trim bét ky tir khoang 93 dén khoang 100% giita manh hodc doan nay va phén tuong
{mg cla protein TIC4472, TIC4472PL, hogc TIC1425; hodc néu viéc sap xép thing hang
manh hodc doan nay, v6i phan twong tmg ctia TIC2613 duge chi ra trong SEQ ID NO:8,
hodc protein TIC2613PL dugc chi ra trong SEQ ID NO:10, tao ra d6 ddng nhat trinh tu
axit amin c6 ty 1& phan trim bét ky tir khoang 73 dén khoang 100 phan trim gitta manh
ho#ic doan nay va phan twong tmg cta protein TIC2613 hoac TIC2613PL.
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Van trong cac phuong an cu thé khac, mot doan cta protein TIC4472, TIC4472PL,
TIC1425, TIC2613, hoac TIC2613PL ¢o thé dugc xéac dinh 13 thé hién tac dung diét vat
gAy hai cua phéan tir protein khoi diu ma tir d6 thu dugc nd. Mot doan cia trinh tu axit
nucleic ma hoa protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL ¢6
thé duoc xé4c dinh 1a ma hoa protein thé hién tac dung diét vat gay hai cua phan tir protein
dwoc ma héa boi trinh tur axit nucleic khoi diu ma tir d6 thu duge né. Poan hogc bién thé
dwoc mo ta & diy ¢6 thé chira thém mién dwoc nhan dién & day ma chiu trach nhiém ve tac

dung diét vét gay hai cta protein.

Trong cac phuong an cu thé, cac doan ctia protein TIC4472, TIC4472PL, TIC1425,
TIC2613, hodc TIC2613PL duge dé xuit chira it nhdt khoang 50, it nhat khoang 75, it nhat
khoang 95, it nhét khoang 100, it nhit khoang 125, it nhit khoang 150, it nhat khoang 175,
it nhat khoang 200, it nhat khoang 225, it nhét khoang 250, it nhit khoang 275, it nhét
khoang 300, it nhit khoang 500, it nhit khoang 600, it nhat khoang 700, it nhat khoang
750, it nhat khoang 800, it nhat khoang 900, it nhit khoang 1000, it nhat khoang 1100, it
nhét khoang 1150, hoic it nhét khoang 1175 axit amin lién tuc, hodc dai hon, cua protein
TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL c6 tic dung diét vat gdy hai
nhu duoc mo ta & day. Trong mot s6 phuong 4n, séng ché dé xuit cac doan thudc bat ky
mot trong s6 cac SEQ ID NO: 2, 4, 6, 8, hogc 10, ¢6 tac dung cta trinh tw 6 do dai day du.
Céac quy trinh dé tao ra cac doan nay tir phan tir khoi dau 1a da biét o trong linh vuc k§
thuat nay.

99 ¢

Viéc dé cap trong sang ché dén cac thuat ngit “hoat tinh” hodc “tac dung”, “tac dung
diét loai gay hai” hodc “trlr sdu” hodc “hoat tinh trir sdu”, “tac dung trc ché con trung” hodc
“trir sdu” dung dé chi hidu qué cta chét doc, nhu doc t6 protein, trong viéc tc ché (trc ché
su sinh truéng, su dn, kha nang sinh san, hodc kha nang séng s6t), ngan chén (ngan chén
su sinh trudng, su cho an, kha nang sinh san hodc kha nang séng sot), kiém soat (kiém soat
su gay hai ctia vat gay hai, kiém soat cac hoat dong n cia vat gy hai trén cay trdng cu thé
chita lugng hitu hiéu cua protein TIC4472, TIC4472PL, TIC1425, TIC2613, hoac
TIC2613PL) hodc tiéu diét (gay bénh, gay chét, hodc 1am giam khé nang sinh san) vét gay
hai. C4c thuét ngit nay dugc du dinh bao gbdm két qua cua viéc cung cép lugng c6 tac dung
diét vat gy hai cta protein doc td cho vat gay hai, trong do su tiép xuc clia vat gy hai voi
protein doc td gay bénh, gay chét, 1am giam kha ning sinh san, hodc gy choang. Céc thuét

ngit ndy cling bao gom viéc xua dudi vat gay hai khéi thuc véat, mo6 cua thuc vat, bd phan
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cua thuc vat, hat, té bao thuc vat, hodc khéi vi tri dia 1y cu thé, tai do thuc vat nay co thé
dang sinh truong, nho viéc cung cap lugng c6 tac dung diét vét gdy hai cua protein doc tb
trong hodc trén thuc vét ndy. Noi chung, tac dung di€t vat gdy hai dung dé chi kha ning
cua protein doc t6 hitu hiéu trong viéc (rc ché su sinh truéng, phat trién, kha ning séng, tap
tinh dn, tap tinh giao phbi, kha ning sinh san hodc sy giam c6 thé do duogc bat ky vé cac
tac dung gy hai dugc gay ra boi con tring duoc cho dn protein, doan protein, manh protein
nay hodc polynucleotit ciia vat gay hai muc tiéu cu thé, bao gdm, nhung khong gi6i han &
cac con trung thudc bo Lepidoptera. Protein doc td ¢6 thé duoc san sinh bdi thuc vat nay
hodc ¢6 thé duge sit dung cho thuc vat nay hodc cho moi truong & vi tri ma thuc vat nay
duoc tréng. Céac thuat ngit “hoat tinh sinh hoc”, “c6 tdc dung”, “hitu hiéu” hodc cac bién
thé cta tir nay cling 1a cdc thuét ngir dugc st dung thay thé cho nhau trong sang ché @& mo

ta cac tac dung clia céc protein theo sang ché trén sau bo dich.

Luong c6 tac dung diét vat gdy hai cia chit doc, khi dugc cung cip trong khau phan
4n clia vt gay hai dich, thé hién téc dung diét vat gay hai khi chat doc tiép xuc voi vét gy
hai. Chat doc co thé 14 protein diét vat gy hai hodic mot hogc nhidu chét héa hoc da biét
trong linh vuc nay. Chét hoa hoc trir dich hodc trir sdu va chét protein diét vat gay hai hoac
diét cOn trung co thé dugc str dung mot minh hodc két hop véi nhau. Chét hoa hoc bao gém
nhung khong gidi han ¢ cac phan tir dSARN gin dich cac gen cu thé dé e ché o vat gy
hai dich, organoclorua, organophosphat, carbamat, pyrethroit, neonicotinoit, va ryanoit.
Céc chét protein diét vat gy hai hodc diét con trung bao gém cac doc td protein dugc chi
ra trong sang ché, ciing nhu cic chit doc chira protein khac bao gbm cac chét gin dich
Lepidopteran, cling nhu cac doc tb protein dugc su dung dé kiém soat cac vat gy hai thuc
vat khac nhu cac protein Cry va Cyt sén ¢6 trong linh vuc nay dé sir dung trong viéc kiém

soat loai Coleopteran, Hemipteran va Homopteran.

Duoc du dinh 1a viéc dé cap dén vat gay hai, cu thé 1a vét gay hai trén cay tréng, co
nghia 1a con trung gay hai trén cay trong, cu thé 1a cac con trung gy hai Lepidoptera ma
duoc kiém soat boi 16p doc t6 protein TIC4472, TIC4472PL, TIC1425, TIC2613, hoac
TIC2613PL. Tuy nhién, viéc dé cap dén vat gay hai ciing c6 thé bao gdbm con triung gay hai
thudc phan bd canh cling, phan bd canh nira va phén bo canh giéng & thuc vat, cling nhu
giun tron va nam khi cdc chéat doc gan dich cic vat gdy hai nay dugc dua vao cung hodc c6
mit ciing v6i protein TIC4472, TIC4472PL, hoac TIC1425 hogc protein ma dong nhat 93
dén khoang 100 phﬁn tram vGi TIC4472, TIC4472PL, hodc TIC1425; hodc protein
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TIC2613, hodic TIC2613PL hodc protein ma ddng nhét tir 73 dén khoang 100 phan tram
vé6i TIC2613, hodc TIC2613PL.

Céc protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL ¢ lién
quan bdi chirc ndng chung va thé hién tac dung diét vat gy hai d6i v6i con triung gy hai

thudc loai con trung Lepidoptera, bao gbm con trudng thanh, nhong, 4u tring, va so sinh.

Céc con trung thudc bo Lepidoptera bao gdm, nhung khong gidi han &, sau khoang,
sau ngai dém, sau do, va siu xanh trong Ho Ngai dém, vi du, sdu xanh mua thu (Spodoptera
frugiperda), siu xanh da lang (Spodoptera exigua), sdu khoang den (Spodoptera exempta),
sdu khoang phuong Nam (Spodoptera eridania), sdu khoang bertha (Mamestra
configurata), sdu xam (Agrotis ipsilon), sau do bép cai (Trichoplusia ni), su do ddu tuong
(Pseudoplusia includens), sdu buém déu meo (Anticarsia gemmatalis), sdu xanh (Hypena
scabra), siu chdi Thubc 14 (Heliothis virescens), sdu ngai dém dang hat (Agrotis
subterranea), siu khoang (Pseudaletia unipuncta), sdu ngai dém phuong tay (Agrotis
orthogonia); su duc than, siu tli, sdu kéo mang, sdu hinh nén, sau bép cai va sau gam thit
14 thuoc Ho Pyralidae, vi du, sdu duc than cdy ngd Chau Au (Ostrinia nubilalis), shu cam
navel (Amyelois transitella), sau kéo mang 1é ngd (Crambus caliginosellus), sdu kéo mang
6 (Herpetogramma licarsisalis), sdu buém hoa huéng duong (Homoeosoma electellum),
sau duc than ngd Lesser (Elasmopalpus lignosellus); buém cubn 14, sau chdi, sdu hat, va
sau an qua thudc Ho Tortricidae, vi du, sdu ngai codling (Cydia pomonella), sdu ngai hai
nho (Endopiza viteana), sdu ngai duc trai phuong Dong (Grapholita molesta), sau chdi hoa
hudng duong (Suleima helianthana); va nhiéu loai Lepidoptera quan trong vé kinh té khéc,
vi dy, sdu to cai bap (Plutella xylostella), siu hong hai bong (Pectinophora gossypiella),
va sdu buém gypsy (Lymantria dispar). Cac con trung gy hai khéc thuge bo Lepidoptera
bao gdm, vi dy, sdu 14 bong (Alabama argillacea), buém cudn 14 cdy an qua (4rchips
argyrospila), buém cudn 14 Chau Au (Archips rosana) va loai Archips khac, (Chilo
suppressalis, sdu duc than lia Chéu A, hoac sau duc than laa), buém cudn 14 lua
(Cnaphalocrocis medinalis), sdu k€éo mang 1é ngd (Crambus caliginosellus), sau kéo mang
c6 xanh (Crambus teterrellus), sdu duc than ngd Tay Nam (Diatraea grandiosella), sau
duc than cdy mia (Diatraea saccharalis), 4u tring cua sau buém c6 gai (Earias insulana),
sau dém duc qua (Earias vittella), siu buém My (Helicoverpa armigera), sau duc bap trén
ciy ngod (Helicoverpa zea, con dugc goi 12 sdu duc vo dau twong va sau buém hai bong),

sdu duc choi cdy Thudc 14 (Heliothis virescens), sdu kéo mang cO (Herpetogramma
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licarsisalis), sdu ngai dém trén cdy dau mién Tay (Striacosta albicosta), sdu buém cdy nho
Chau Au (Lobesia botrana), sau an 14 cam (Phyllocnistis citrella), buom trang 16n (Pieris
brassicae), budm trang nhé (Pieris rapae, con dugc biét 12 sdu bip cai nhap), sdu xanh da
lang (Spodoptera exigua), sdu ngai dém thubc 14 (Spodoptera litura, con duge goi la sau
buém cum), va sau an 14 khoai tay (Tuta absoluta).

A0

Viéc d& cap trong sang ché dén “phan tt ADN da phén 18p” hodc thuét ngit hodc
cum tir trong dwong, duge dy dinh 6 nghia la phan tir ADN nay 1a phan tir xuét hién mot
minh hodc két hop véi cic thanh phan khac, nhung khong nam trong moi truong tu nhién
cua no. Vi du, cac yéu td axit nucleic nhu trinh ty ma hoa, trinh tu intron, trinh tw dan dau
khong duoc dich ma, trinh ty khéi dong, trinh tu két thuc phién m3, va tuong tw, ma duogc
tim thdy tu nhién trong ADN ctia bd gen ciia sinh vét khong duge xem la dugc “phan lap”
khi yéu td nay nam trong bo gen cua sinh vat va ¢ vi tri trong bo gen ma trong do6 n6 duoc
tim thdy mot cach tu nhién. Tuy nhién, mdi yéu td nay, va tiéu phan ctia cac yéu t6 nay, s&
1a “duoc phén 1ap” trong pham vi cua phan md ta nay khi yéu t6 nay khong nim trong bod -
gen cua sinh vat va & vi tri bén trong bo gen ma trong d6 n6 dugc tim thdy mot cach tu
nhién. Tuong tu, trinh ty nucleotit ma héa protein diét vat géy hai hodc bién thé trir sau tu
nhién bét ky ctia protein d6 s& 1a trinh tu nucleotit dugc phén 1ap voi diéu kién 1a trinh tu
nucleotit nay khong nam trong ADN cia vi khuin ma tir d6 trinh tw ma héa protein nay
duoc tim thdy tu nhién. Trinh ty nucleotit tong hop ma héa trinh ty axit amin clia protein
diét vat gay hai tu nhién s& dugc coi la duge phén 14p véi cac muc dich cua sang ché. Véi
c4c muc dich cia sang ché, trinh tu nucleotit chuyén gen bét ky, nghia 13, trinh tu nucleotit
cua ADN duoc gén xen vao by gen cua cac té bao cua thuc vat hoic vi khuén, hodc c6 mit
trong vecto ngoai nhidm sic thé, s& duoc coi 1a trinh tu nucleotit dugc phan 14p du né xuét
hién trong plasmit hodc cAu tric twong tu duge st dung dé bién nap cac té bao nay, trong
bo gen cua thuc vat hodc vi khuén, hay c¢6 mit v6i lugng phat hién dugc trong md, dong

con, cac mau sinh hoc hodc cac thuong pham thu dugc tir thuc vat hodc vi khuan.

Nhu dugc md ta thém trong sang ché, khung doc m& (ORF) ma hoa TIC4747 (SEQ
ID NO:1) duoc phat hién ra trong ADN thu duoc tir Bacillus thuringiensis chung EG10742.
Trinh tu ma hoa duoc tach dong va duoc biéu hién trong t& bao chu vi khuin dé san sinh
ra cac protein tai td hop duge sir dung trong thir nghiém sinh hoc. Khung doc m¢ (ORF)
ma hoa TIC1425 (SEQ ID NO:5) duoc phét hién ra trong ADN thu duogc tu Bacillus
thuringiensis ching EG10731. Khung doc m& (ORF) ma héa TIC2613 (SEQ ID NO:7)
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dugc phat hién ra trong ADN thu duoc tir Bacillus thuringiensis chung EG5408. Thr
nghiém sinh hoe str dung céc protein thu duoc tir té bao chi vi khudn ciia TIC4472 the hign
tac dung chdng lai loai Lepidopteran sau xanh da lang (Spodoptera exigua), sdu duc bap
trén cdy ngod (Helicoverpa zea), sdu 14 bong (Alabama argillacea), séu duc than bap Chéu
Au (Ostrinia nubilalis), sdu xanh mua thu (Spodoptera frugiperda), sau duc qua Old World
(Helicoverpa armigera), séu 14 Oriental (Spodoptera litura), sau hong hai bong
(Pectinophora gossypiella), sdu hong hai bong khang CrylAc (Pectinophora gossypiella),
su do dau twong (Chrysodeixis includens), sau xanh Mién Nam (Spodoptera eridania),
sau duc than ngd Ty Nam (Diatraea grandiosella), sau dbm duc qua(Earias vittella), sdu
duc than mia (Diatraea saccharalis), sdu duc chdi cay Thubc 14 (Heliothis virescens), va
sau budm cdy ddu meo rimg (4nticarsia gemmatalis). Thém vao do, cling quan sat thay tac
dung chdng lai mudi gy bénh s6t vang (dedes aegypti). Thit nghiém sinh hoc sir dung
protein thu duge tir t& bao chii vi khudn cta TIC1425 thé hién téc dung chéng lai loai
Lepidopteran sau 14 bong (4labama argillacea), séu duc than bip Chau Au (Ostrinia
nubilalis), sdu xanh mua thu (Spodoptera frugiperda), sdu duc thdn mia (Diatraea
saccharalis), va sau duc thin ngd TAy Nam (Diatraea grandiosella). Thir nghiém sinh hoc
str dung protein thu dugc tir té bao chu vi khuén cta TIC2613 thé hién tac dung chéng lai
loai Lepidopteran sau duc bép trén cay ngd (Helicoverpa zea), sdu la bong (Alabama
argillacea), sdu duc than bép Chau Au (Ostrinia nubilalis), siu xanh mua thu (Spodoptera
frugiperda), siu do dau twong (Chrysodeixis includens), sau duc than ngd Tay Nam

(Diatraea grandiosella), va sdu duc chdi cay Thudc 14 (Heliothis virescens).

Pé bidu hién trong t& bao thuc vat, protein TIC4472, TIC4472PL, TIC1425,
TIC2613, hodic TIC2613PL c6 thé duge bidu hién dé nim trong bao twong hodc dugc gén
dich vao nhiéu co quan bao khac nhau ctua té bao thuc vat. Vi du, viéc gén dich mot protein
vao luc lap co thé 1am tdng muc néng do protein dugc biéu hién trong thuc vat chuyén gen
trong khi ngan can cac kiéu hinh khong hoat dong xay ra. Viéc gin dich ciing ¢6 thé gay
ra su ting tac dung khang vat gay hai & su kién chuyén gen. Peptit dich hodc peptit chuyén
1a chudi peptit ngan (dai 3-70 axit amin) didu khién su van chuyén mot protein dén ving
dac hiéu trong té bao, bao gém nhan, ty thé, ludi noi chit (ER), luc lap, khong bao,
peroxisome va mang sinh chat. Mot sd peptit dich dugc cit ra khoi protein nay boi
peptidaza tin hi¢u sau khi céc protein nay dugc van chuyén. Dé gin dich vao luc lap, cac

protein chtra céc peptit chuyén chira khoang 40-50 axit amin. Ddi v6i cac mo ta veé viée su
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dung cac peptit chuyén luc lap, xem Patent My sb 5,188,642 va 5,728,925. Nhiéu protein
nam trong luc lap duge biéu hién tir cac gen nhan dudi dang cac tién chét va dugc gin dich
vao luc lap béi peptit chuyén luc lap (CTP). Vi du vé cac protein luc lap dugc phén 14p nay
bao gbém, nhung khdng gidi han &, cdc protein dugc lién hop véi tiéu don vi nhé (SSU) cla
ribulose-1,5,-bisphosphat carboxylaza, ferredoxin, ferredoxin oxidoreductaza, phurc hop
thu 4nh séng protein I va protein II, thioredoxin F, enolpyruvyl shikimate phosphat
synthaza (EPSPS), va céc peptit chuyén dugc mo ta trong Patent My s6 7,193,133. ba
chimg minh dugce trén in vivo va in vitro 1a cac protein khong phai luc lap ¢6 thé duoc gin
dich vao luc lap bang cach sir dung céc thé dung hop protein véi CTP khéc loai va CTP
nay 1a di dé gin dich protein vao luc lap. Viéc dua vao peptit chuyén luc lap thich hgp nhu
Arabidopsis thaliana EPSPS CTP (CTP2) (xem, Klee et al., Mol.Gen.Genet.210:437-442,
1987) hodc Petunia hybrida EPSPS CTP (CTP4) (xem, della-Cioppa et al.,
Proc.Natl. Acad.Sci.USA 83:6873-6877, 1986) da dugc chi ra 1a gén dich cac trinh tu
protein EPSPS khac loai vao luc lap ¢ cac thuc vat chuyén gen (xem, Patent My s6
5,627,061; 5,633,435; va 5312,910; va EP 0218571; EP 189707; EP 508909; va EP
924299). D& gén dich protein doc td TIC6757 hodc TIC6757PL vao luc lap, trinh tu ma
hoa peptit chuyén luc lap dugc dat 5" trong lién két hoat dong va trong khung véi trinh tu
ma hoa téng hop ma héa protein doc t6 TIC6757 hodc TIC6757PL ma da dugc thiét ké dé

biéu hién t6i wu & té bao thuc vat.

Puoc d& xuét 14 cac trinh tu protein doc t6 bd sung lién quan dén TIC4472, TIC1425,
hoac TIC2613 co thé duoc tao ra béng cach st dung trinh ty axit amin cua TIC4472,
TIC1425, hoac TIC2613 dé tao ra cac protein méi véi cac dac diém méi. Cac protein ddc
t& TIC4472, TIC1425, hoic TIC2613 c6 thé duoc sip xép thing hang dé két hop cac khic
biét & mic do trinh ty axit amin vao cac bién thé trinh tu axit amin mé&i va tao ra cac thay

dbi thich hgp cho trinh ty axit nucleic tai t6 hgp ma hoa cac bién thé nay.

Sang ché d& xuét thém 1a c4c bién thé dugc cai tién cia 16p doc 6 protein TIC4472
¢6 thé duoc thao tac di truyén in planta bang cach st dung nhiéu quy trinh bién tap gen
khéc nhau da biét trong linh vuc nay. Céac cong nghé dugc sir dung dé bién tap gen nay bao
gbm, nhung khong giéi han &, ZFN (nucleaza ngoén tay kém), meganucleaza, TALEN (cac
nucleaza hiéu tng tuong tw chat hoat héa phién ma), va hé théng CRISPR (nhém céc trinh
tu t4i nhifm ngan ddi xing 13p lai thudng xuyén-Clustered Regularly Interspaced Short

Palindromic Repeats)/Cas (dugc lién hop CRISPR). Céc quy trinh bién tdp gen nay c6 thé
17
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duge st dung dé lam bién ddi trinh tu ma héa protein doc t6 da dugc bién nap vao té bao
thuc vat thanh trinh tw ma héa doc t6 khac. Cu thé 13, nhd cac quy trinh nay, mot hogc
nhiéu codon trong trinh tw ma hoa doc t6 dugc thay ddi dé tao ra trinh tu axit amin protein
moi. Ngoai ra, doan nam trong trinh tw ma hoa dugc thay thé hodc lam mét doan, hodc cac
doan ADN bd sung dugc gén xen vao trinh ty ma hoa, dé tao ra trinh ty ma hoa doc 6 moi.
Trinh tu ma hoa doc t6 mai nay co thé ma hoa protein doc t6 c6 cac dic diém médi nhu hoat
tinh hodic phd khang lai sdu bo dugc gia tang, ciing nhur cung cip hoat tinh chéng cac loai
sau bo ma da phat trién kha nang khéang lai protein doc t6 con trung ban dau. Té bao thuc
vét chira trinh ty ma hoa doc t6 da dugc bién tap gen c6 thé dugc sir dung bing cac quy
trinh da biét trong linh vuc nay dé tao ra cac thuc vét hoan chinh biéu hién protein doc t6
mdi nay.

Ciing duge d& xuét a cac doan ciia TIC4472, TIC1425, hoge TIC2613 hogc cac bién
thé protein cua no ¢o thé 1a dang duogc cit, trong d6 mot hoac nhiéu axit amin bi loai bd tir
dau cing N, dau ciing C, gitta protein, hodc td hop cta cac vi tri ndy, trong d6 cac doan va
céc bién thé nay van gitt dugc hoat tinh trc ché con trung. C4c doan nay ¢ thé 1a cac bién
thé tur nhién hoc téng hop ciia TIC4472, TIC1425, hoic TIC2613 hodc c4c bién thé protein
thu duoc, nhung nén giit dugc tac dung rc ché con trung cua it nhét 1a TIC4472, TIC1425,
hodc TIC2613. Poan hodc bién thé duoc mo ta & diy co thé chtra thém mién duoc nhan

dién & diy ma chiu trach nhiém vé tac dung diét vat gay hai cta protein.

Céc protein ma twong tu voi cac protein TIC4472, TIC4472PL, TIC1425, TIC2613,
va TIC2613PL ¢6 thé duoc nhan dién va duge so sanh voi nhau bang cach sir dung nhiéu
thuat toan dya trén may tinh khac nhau da biét trong linh vic nay (xem Bang 1 va 2). Céc
t{ 18 phan tram dong nhét trinh tu axit amin dugc bao cdo trong sang ché 1 két qua cia k¥
thuat sip xép thang hang trinh tw Clustal W sir dung cac tham s6 mic dinh nay: Ma tran
khdi lwong: blosum, DPiém phat m¢é khoang tréng: 10,0, Piém phat kéo dai khoang tréng:
0,05, Khoang trng ua nudc: On, cac gbc ua nude: GPSNDQERK, cac diém phat khoang
trong dac hiéu gbc: On (Thompson, et al (1994) Nucleic Acids Research, 22:4673-4680).
Ti 18 phan tram ddng nhét trinh tw axit amin con dugce tinh toan bang cach 1iy 100% nhan
v6i (sb axit amin déng nhit/dd dai protein). Cac thudt toan sip xép thang hang khéc cling
sén c6 trong linh vuc nay va cung cap cac két qua twong tu véi cic két qua thu duge bang

cach sir dung k§ thuat sap xép thang hang Clustal W va duoc dé xuét & day.
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Duoc du dinh 1a protein thé hién tac dung tc ché con trung khang lai loai con tring
Lepidopteran c6 li€n quan dén TIC4472, TIC4472PL, hodc TIC1425 néu protein ndy dugc
str dung trong truy vén, vi du, trong sap xép thing hang Clustal W, va c4c protein theo sang
ché nhu dugc chi ra trong SEQ ID NO:2, SEQ ID NO:4, hodc SEQ ID NO:6 duogc nhan
dién 1a cac cdp so khdp trong ky thuat sap xép thang hang nay, trong d6 protein truy van
thé hién do ddng nhét axit amin it nhét 1a 93% dén khoang 100% doc theo chiéu dai cia
protein truy van nay, nghia 1a khoang 93%, 94%, 95%, 96%, 97%, 98%, 99%, 100%, hodc
ty 1& phan tram bét ky thudc khoang nay. Cling duoc du dinh 12 protein ¢6 tac dung uc ché
con trung chdng lai loai con trung Lepidopteran cé lién quan dén TIC2613 hoic
TIC2613PL néu protein niy dugc st dung trong truy vén, vi du, trong sip xép thing hang
Clustal W, va céac protein theo sang ché nhu dugc chi ra trong SEQ ID NO:8, hodc SEQ
ID NO:10 dugce nhan dién 1a cac cap so khop trong sdp xép thing hang trong d6 protein
truy van thé hién ty 1¢ dong nht axit amin it nhat 1 tir 73% dén khoang 100% doc theo
chidu dai cua protein truy vén nghia 1a khoang 73%, 74%, 75%, 76%, 77%, 8%, 79%,
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, 100%, hodc ty 1¢ phr?m tram bét ky thudc khoang nay.

Céc protein dién hinh TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL
duoc sip xép thang hang véi nhau bang cach st dung thuat toan Clustal W. Ma trén timg
cap cua cac ty 1€ phan trim dong nhét trinh ty axit amin cho mdi protein c6 d dai day du

duoc tao ra, nhu dugce bdo céo trong Bang 1.
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Bang 1. Thé hién ma tran tipng cdp cla cac protein dién hinh TIC4472, TIC4472PL,
TIC1425, TIC2613, va TIC2613PL.

TIC4472 | TIC4472PL | TIC1425 | TIC2613 | TIC2613PL
, (SEQID [(SEQID |(SEQID |(SEQID |(SEQID

Péc tb NO:2) | NO:4) NO:6) |NO:8) |NO:10)

TIC4472

(SEQ ID - 99,9 99,9 68,1 68

NO:2) (1186) (1186) | (808) (807)

TIC4472PL

(SEQ ID 99,8 - 99,7 67,9 68,1

NO:4) (1186) (1185) | (807) (809)

TIC1425

(SEQ ID 99,9 99,8 - 68,2 68,1

NO:6) (1186) (1185) (809) (808)

TIC2613

(SEQ ID 68,6 68,5 68,7 - 99,9

NO:8) (808) (807) (809) (1177)

TIC2613PL

(SEQ ID 68,4 68,6 68,5 99,8 -

NO:10) (807) (809) (808) | (1177)

MO ta bang: Su sap xép thang hang Clustal W gitra (X) va (Y) dugc bdo céo trong

ma tran tung cap. Ty 1€ phén trim dbng nhat axit amin gitta tat ca cac cap dugce tinh todn
va duoc thé hién bang sb thir nhit trong mdi 6. S tht hai (trong d4u ngodc don) trong mdi
o thé hién s6 luong cac axit amin gidng nhau gitta mot cap.

Ngoai ty 18 phin trim dong nhéit, TIC4472, TIC4472PL, TIC1425, TIC2613, va
TIC2613PL va céc protein lién quan cling c6 thé c6 méi lién quan béi cAu tric bac mot
(cac motif axit amin dugc bao tén), bai do dai (khoang 1187 axit amin), va bdi cdc dic
diém khéc. Cac dic didm cia doc t6 protein TIC4472, TIC4472PL, TIC1425, TIC2613, va
TIC2613PL duoc bao céo trong Bang 2.
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Bang 2. Cac dac diém chon loc ciia protein TIC4472, TIC4472PL, TIC1425, TIC2613,
va TIC2613PL.

Protein Khdi Dy |Diém |Dién | So S6 Sb S6é
lwrong dai |dang |tich & |lwong |lwong |lwong | lwong
phin ___ tik | axit | dién do cac cac cac axit | cic
(theo amin PH=7,0 | axit axit amin axit
Daltons) amin | amin | ky amin

bazo | axit nwoc co cuc
manh | manh
()]

TIC4472 134446,86 | 1187 | 4,7545 | -36 137 162 611 576

TIC4472PL | 134517,94 | 1188 | 4,7545 | -36 137 162 612 576

TIC1425 134460,88 | 1187 | 4,7545 | -36 137 162 611 576

TIC2613 134636,07 | 1178 | 4,6653 | -42 132 162 588 590

TIC2613PL | 134707,15 | 1179 | 4,6653 | -42 132 162 589 590

Nhu duoc mo ta thém trong phan Vi du cua sdng ché, cac trinh ty phan tir axit
nucleic téng hop ma héa bién thé cia TIC4472, TIC4472PL, va bién thé cta TIC2613,
TIC2613PL, duoc thiét ké dé sit dung & thuc vat. Trinh tw phan tir axit nucleic téi to hop
dién hinh ma dugc thiét k& dé sir dung & thuc vat ma héa protein TIC4472PL dugc trinh
bay bing SEQ ID NO:3. Trinh tw phan tir axit nucleic tai t6 hop dién hinh ma dugc thiét
ké dé st dung & thuc vat ma hoa protein TIC2613PL dugc trinh bay bang SEQ ID NO:9.
Céc protein TIC4472PL va TIC2613PL c6 axit amin alanin bd sung ngay sau methionin
khéi ddu so véi cac protein TIC4472 va TIC2613, twong ung. Géc alanin bd sung dugc
gén xen vao cac trinh tu axit amin TIC4472 va TIC2613 dugc cho la cai thién su biéu hién
ctia protein nay in planta. Tuong tu, cac trinh tu phén tr axit nucleic tong hop ma héa céac

bién thé ctia TIC1425 va c6 thé duoc thiét ké dé sir dung & thuc vat.

Thir nghiém dia 14 str dung mo 14 bong Ro biéu hién protein TIC4472PL chimg minh
hoat tinh cao chéng lai sdu do dau tuong (Chrysodeixis includens) va sau duc chdi cay
Thubc 14 (Heliothis virescens) va hoat tinh thip chdng lai sdu duc qua cdy bong
(Helicoverpa zea) va siu xanh mua thu (Spodoptera frugiperda). Thir nghiém dia la sir
dung mo 14 dau tuong Ro biéu hién protein TIC4472PL ching minh hoat tinh chéng lai sau

xanh Mién Nam (Spodoptera eridania) va sau do dau tuong (Chrysodeixis includens).

21




44720 22/86

Céc mau 14 tir cc cdy déu tuong Ro biéu hién protein TIC4472PL va TIC2613PL
chirng minh hoat tinh chéng sau xanh Mién Nam (Spodoptera eridania) va sau do déu

tuwong (Chrysodeixis includens).

Caxet biéu hién va cac vecto chira trinh ty phan tir axit nucleic tai t6 hop c6 thé
duoc tao ra va dugc dua vao té bao ngd, dau tuong, bong hodc cac té bao thuc vat khac
theo cac quy trinh bién nap va cac k¥ thuat da biét trong linh vie ndy. Vi dy, quy trinh bién
nap qua trung gian Agrobacterium dwgc mo ta trong Cong bd don yéu cau cip patent My
2009/0138985A1 (ddu twong), 2008/0280361A1 (dau tuong), 2009/0142837A1 (ngd),
2008/0282432 (bong), 2008/0256667 (bong), 2003/0110531 (lta my), 2001/0042257 Al
(cti cai dudng), Patent M§ sb 5,750,871 (cay cai dau), 7,026,528 (Ita my), va 6,365,807
(lGa), va trong Arencibia e al.(1998) Transgenic Res.7:213-222 (mia) toan bo cac tai ligu
nay dugc dua vao day bang cach vién dan toan bo. Céc té bao da bién nap co6 thé dugc téi
sinh vao c4c thuc vat da duoc bién nap ma bicu hién cac protein TIC4472, TIC4472PL,
TIC1425, TIC2613, va TIC2613PL va thé hién tac dung diét vat gdy hai qua cac thir nghiém
sinh hoc dugc thuc hién khi c6 mat 4u trung vat gay hai Lepidopteran bé‘mg cach stur dung
cac diala c.éy thu duoc tur thue vat da bién nap. Céc cay co thé thu duoc tir cac té bao thuc
vat ndy bang cach tai sinh, gieo hat, thu phén hoic cac k¥ thuat bién nap mé phan sinh. Céc

quy trinh dé bién nap thuc vat 1a da biét trong linh vuc nay.

Ngoai cac quy trinh bién nap truyén thong, trinh tu ADN, nhu gen chuyén, (cic)
caxet biéu hién, v.v. c6 thé duoc gén xen hodc dugc tich hop vao mot vi tri cu thé hoic
locut trong bo gen cua thuc vat hoac té bao thuc vat bang cach tich hgp dinh hudéng vi tri.
(Céc) phan ti va céu tric ADN téi td hop theo séng ché do d6 ¢6 thé bao gom trinh tu
khuon cho chua it nhat mot gen chuyén, caxet biéu hién, hodc trinh tw ADN khac dé gén
xen vao bd gen cua thuc vat hoac té bao thuc vat. Khudn cho dé tich hop dinh huéng vi tri
c6 thé bao gdm thém mdt hogc hai nhanh twong d6ng nam bén suon trinh ty gin xen (nghia
la, trinh ty, gen chuyén, caxet, v.v. dé duogc gén xen vao b gen thuc vat). (Cac) cAu trac
ADN t4i t6 hop theo sang ché c6 thé chira thém (cac) caxet biéu hién ma héa nucleaza dac
hiéu vi tri va/hodc (cc) protein lién hop bét ky dé thuc hién sy tich hop dinh huéng vi tri.
(Cé4c) caxet biéu hién nucleaza nay c6 thé c6 mit trong cing mdt phan tir hodc vecto voi
khudn cho (¢ vi tri cis) hodc trén phén tir hodc vecto riéng bi€t (& vi tri trans). Mot s6 quy
trinh dé tich hop dinh huéng vi tri da biét trong linh vuc nay bao gdm cac protein khac
nhau (hoic phirc hgp cia cac protein va/hodc ARN hudng dan) cit ADN bo gen dé tao ra
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su dirt hodc giy chudi kép (DSB) & vi tri hodc locut mong mudn trong bd gen. Néi ngin
gon nhu dugc hiéu trong linh vuc ndy, trong qua trinh sira DSB hodc chd dirt dugc giy ra
béi enzym nucleaza, ADN khudn cho ¢6 thé dugc tich hop vao bo gen ¢ vi tri cua DSB
hoic chd dirt. Sy c6 mit cua (cac) nhanh tuong dong trong khuon cho c6 thé thuc diy su
thu nhan va gin dich cua trinh tu gin xen vio bd gen thuc vat trong qua trinh sira nho sur
tai t6 hop twong dong, mic du hién tuong gin xen co thé xay ra do viéc nbi dau khong
tuong d&‘)ng (NHEJ). Vi du vé céc nucleaza dic hiéu vi tri c6 thé duoc sir dung bao gém
nucleaza ngén tay kém, meganucleaza dugc thao tac di truyén hodc tu nhién, cac TALE-
endonucleaza, va cic endonucleaza dugc hudéng dan boi ARN (vi du, Cas9 hodc Cpfl).
Déi véi cac quy trinh st dung cac nucleaza dic hiéu vi tri dugc hudng dan boi ARN (vi dy,
Cas9 hogc Cpfl), (c4c) cau tric ADN tai t hop ciing s& bao gdm trinh ty ma héa mot hogdc
nhiéu ARN huéng dan dé diéu khién nucleaza nay dén vi tri mong mudn trong bd gen thue

A

vat.

Nhu dugc st dung ¢ day, “phéan tr ADN téi td hop” 1a phan tir ADN chira t6 hop
cta cac phan tt ADN ma khong xut hién tu nhién cing nhau néu khong c6 su can thiép
cua con nguoi. Vi du, phan tir ADN tai t6 hop c6 thé 1a phan tt ADN ma bao gdm it nhat
hai phéan tir ADN khéc loai v6i nhau, mdt phan tir ADN chtra trinh tw ADN ma ¢6 ngudn
géc tir cac trinh twt ADN ton tai trong tu nhién, hodc mot phan tir ADN duoc dua vao ADN
clia té bao chu bing k¥ thuat bién nap di truyén hozc bién tip gen. Twong tw, "phan tir
protein tai to hop" 1a phan t protein chira t6 hop cua cac axit amin ma khéng xuét hién tu
nhién cing nhau néu khong c6 sy can thiép cua con ngudi. Vi du, phén tir protein tai tb
hop c6 thé 12 phan tir protein ma bao gbm it nhat hai phén tr axit amin khéc loai dbi véi
nhau, phén ti protein ma chira trinh ty axit amin c6 nguén géc tr cac trinh tu axit amin ton
tai trong tu nhién, hodc phéan tir protein ma dugc biéu hién trong té bao chu nho k¥ thuat

bién nap di truyén té bao chii hoic bang cach bién tip gen bd gen té bao chu.

Ché phdm phan tir axit nucleic tai t6 hop ma hoa TIC4472, TIC4472PL, TIC1425,
TIC2613, va TIC2613PL duoc dé xuit. Vi du, cc protein TIC4472, TIC4472PL, TIC1425,
TIC2613, va TIC2613PL ¢6 thé dugc biéu hién vé6i céc cAu tric ADN tdi to hop, trong d6
phan tr polynucleotit véi ORF ma héa protein dugc lién két hoat dong véi cac yéu tb biéu
hién di truyén nhu trinh tw khéi dong va yéu tb diéu hoa khac bat ky can thiét cho sy biéu
hién trong hé théng ma chu truc nay dugc du kién cho né. Cac vi du khong gidi han bao

gém trinh tu khoi dong hoat dong ¢ thuc vat duoc lién két hoat dong véi trinh tu ma hoa

23



44720 24/86

protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL dé biéu hién protein
nay & thuc vat hodc trinh tu khdi dong hoat dong Bt lién két hoat dong véi trinh tw ma hoa
protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL dé biéu hién protein
nay & vi khuan Bt hodc loai Bacillus khéc. Cac yéu t6 khac c6 thé dugc lién két hoat dong
v6i trinh tu ma hoa protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL
bao gdm, nhung khong gidi han &, yéu td ting cudng, intron, cac trinh tu dan dau khong
duoc dich ma, cac duoi c¢b dinh protein dugc ma hoa (dudi HIS), cac peptit hoan vi (nghia
la, céc peptit chuyén lap thé, cac peptit tin higu), c4c trinh tu polypeptit cho cac enzym bién
i sau dich ma, cac vi tri lién két ribosom, va céc vi trf dich ARNi. Cac phan tir
polynucleotit tai t6 hop dién hinh duoc dé xuét & day bao gbm, nhung khong gi6i han 6,
trinh tu khéi ddong khac loai lién két hoat dong véi polynucleotit nhu SEQ ID NO:3, SEQ
ID NO:1, SEQ ID NO:5, SEQ ID NO:7, va SEQ ID NO:9 ma hoa cic polypeptit hodc
protein trong tng c6 trinh ti axit amin nhu dugc chi ra trong SEQ ID NO:4, SEQ ID NO:2,
SEQ ID NO:6, SEQ ID NO:8, va SEQ ID NO:10. Trinh ty khoi dong khac loai cling cé
thé duoc lién két hoat dong véi céc trinh ty ma héa ADN tong hop ma héa TIC4472PL,
hoiic TIC2613PL duoc gén dich lap thé; hoic TIC4472PL, hodc TIC2613PL khong dugc
gin dich. C4c codon cua phan tir axit nucleic tai td hop ma hoa céc protein dugc mo ta &
day co thé duogc thay thé bang cac codon cung nghia (da biét trong linh vuc nay 1a dot bién

im lang).

Céu tric ADN tai t6 hop chira trinh tw ma héa protein TIC4472, TIC4472PL,
TIC1425, TIC2613, hosic TIC2613PL ¢6 thé chira thém ving ADN ma hoa mot hogc nhiéu
chét trc ché con tring ma c6 thé duge chu tao dé biu hién ddng thoi hoic ddng biéu hién
véi trinh tw ADN mi hoéa protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc
TIC2613PL, protein khac véi protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc
TIC2613PL, phan tr dSARN wc ché con trung, hodc protein phu tro. Céc protein phu trg
bao gém, nhung khong gidi han &, ddng yéu td (co-factor), enzym, d6i tac lién két, hoic
cac chét khac c6 chirc nang hd trg cho tac dung cua chét trc ché con tring, vi dy, bang cach
hd trg su biéu hién cua no, tic dong dén @6 6n dinh cta né & thuc vat, tdi wu hoa nang
luong tu do dé oligome hoa, 1am tang ddc tinh cta nd, va lam tang pho hoat tinh ctia né.
Protein phu tr¢ co thé tao thuan loi cho su hép thu cia mot hoac nhiéu chét tc ché con

trung, vi du, hodc tang cuodng tic dung gy ddc cua chét doc.
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CAu tric ADN tai t6 hop c6 thé duoc lip rap nhd d6 toan b cac protein hodc cac
phan tir dsARN duoc biéu hién tir mot trinh tu khéi dong hodc mdi protein hodc céc phan
tir dSARN 13 dudi su kiém sodt clia cac trinh ty khoi dong riéng biét hodc mot so t6 hop
cua chung. Protein theo sang ché c6 thé duoc biéu hién tir hé biéu hién nhiéu gen trong do6
mot hodc nhiéu protein trong s6 TIC4472, TIC4472PL, TIC1425, TIC2613, hodc
TIC2613PL duoc biéu hién tir mot doan nucleotit chung ma ciing chira cac khung doc mo
va céc trinh tu khéi dong khac, tly theo loai hé biéu hién duoc lua chon. Vi du, hé biéu
hién nhidu gen vi khuén c6 thé st dung mot trinh tu khoi dong duy nhét dé diéu khién su
biéu hién cia cac khung doc mo lién két boi/ndi tiép tir bén trong mot operon duy nhét
(nghia 1a, biéu hién da xitron). Trong mot vi du khéc, hé biéu hién nhiéu gen thuc vat co
thé sir dung caxet biéu hién duoc lién két hoac khong duoc lién két boi, mdi caxet biéu

hién protein khac nhau hodc chit khac nhu mot hodc nhidu phan tir dsARN.

Céc polynucleotit tai td hop hodc cic cAu trac ADN téi to hop chira trinh ty ma hoa
protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL c6 thé dugc phan
phéi cho cac té bao chu béng cac vecto, vi du, plasmit, baculovirut, nhiém sic thé téng hop,
virion, cosmid, phagemid, thé thuc khuan hodc vecto virut. Cac vecto nay co thé dugc st
dung dé dat dugc su biéu hién 6n dinh hodc tam thoi trinh tw ma hoa protein TIC4472,
TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL trong té bao chi, hogc sy biéu hién tiép
cua polypeptit dugc ma hoa nay. CAu tric polynucleotit tai t6 hop hodc ADN tai td hop
ngoai sinh ma chtra trinh ty ma héa protein TIC4472, TIC4472PL, TIC1425, TIC2613,

hodc TIC2613PL va dugc dua vao té bao chu duoc dé cap trong sang ché 1a “gen chuyén”.

Cac té bao vi khudn chuyén gen, té bao thyc vat chuyén gen, cac thuc vat chuyén
gen, va cac bo phan cua thuc vt chuyén gen ma chira polynucleotit tai t6 hop biéu hién
bét ky mot hodc nhiéu trong s6 TIC4472 hodc ho trinh tu mé héa protein doc t6 lién quan
dugc dé xuét & day. Thuat ngit “t& bao vi khuan” hodc “vi khuan” c6 thé bao gdm, nhung
khong gidi han 6, té bao Agrobacterium, Bacillus, Escherichia, Salmonella, Pseudomonas,
Brevibacillus, Klebsiella, Erwinia, hodc Rhizobium. Thuat nglt “t& bao thuc vat” hodc
“thue vat” c6 thé bao gdm, nhung khong giéi han & cay hai 14 mam hoic cdy mot la mam.
Thuat ngt “té bao thuc vat” hoic “thuc vat” cling c6 thé bao gém nhung khong giéi han 6,
cay hodc té bao ctia cdy co linh lang, chudi, lta mach, dau, bong cai xanh, bép cai, cai, ca
rot, san, thau dau, bong cai tréng, can tay, ddu ga, cai thao, cam, dira, ca phé, ngd, o ba 14,

bong, bau bi, dua chuot, g5 linh sam, ca tim, bach dan, cdy lanh, t6i, nho, cay hublong, toi
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tay, rau diép, thong tram huong, ké, qua dua, qua hach, yén mach, oliu, hanh tdy, ciy canh,
co, ¢, dau Ha Lan, cu lac, cay 6t, dau triéu, thong, khoai ty, bach duong, bi do, thong
Radiata, cu cai, hat cai dau, lua, cay than ré, lia mach den, héng hoa, cay bui, cdy cao
luong, thong phuong Nam, ddu twong, rau chén vit, qua bi, d4u tay, cu cai dudng, mia, hoa
huéng duong, ngd ngot, gd gdm, khoai lang, c6 ké M¥, che, thudc 14, ca chua, tiéu hic
mach, ¢, dwa hiu, va lda my. Trong mot s6 phuong 4n, thuc vat chuyén gen va céc bd
phén cua thuc vat chuyén gen duogc tai sinh tur té bao thuc vat chuyén gen duoc dé xut.
Trong mot s6 phuong 4n, thuc vat chuyén gen c6 thé thu dugc tir hat chuyén gen, bing
cach cit, bé gay, nghién hoac cach khéc dé tach bod phén nay ra khoi thuc vat. Trong mot
) phuong an, bo phan cta thuc vat co thé 1a hat, qua nang, 14, hoa, than, ré hoidc phén bat
ky cua chung, hodc phan khong thé tai sinh cta bd phan cta thyc vat chuyén gen. Nhu
dugc stir dung trong ngit canh nay, phan “khong thé tai sinh” cia bd phan cia thuc vat
chuyén gen 1a phan ma khong thé dugc cam tng dé tao ra thuc vat hoan chinh hodc phan
khong thé duoc cam tmg dé tao ra thuc vat hoan chinh c6 kha nang sinh san hitu tinh
va/hodc vo tinh. Trong mot $6 phuong an, phﬁn khong tai sinh dugc cta b phén thyc vat

la mot phén cua hat, qua nang, 14, hoa, than hodc ré chuyén gen.

Quy trinh tao ra cay chuyén gen chira lugng G ché con trung, Lepidoptera cua
protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL dugc dé xuit. Céac
thue vat nay c6 thé duoc tao ra bing cach dua polynucleotit tai t6 hop ma mi hoa bat ky
trong sb cac protein dugc dé xuét theo sang ché vao té bao thuc vat, va chon thuc vat thu
duoc tu té bao thuc vat nay ma biéu hién céc protein ndy véi lugng tc ché con trung,
Lepidoptera. Céc cay co thé thu duge tr cdc té bao thuc vat nay bing cich ti sinh, gieo
hat, thu phén hodc cac k¥ thuét bién nap mo phan sinh. Cac quy trinh dé bién nap thuc vat

- 1a da biét trong linh vurc nay.

Céc san pham thuc vat da xir 1y, trong do san pham da xir Iy ndy chira lwgng phat
hién dugc cta protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL, doan
{rc ché con trung hodc mot doan cua nd, hodc phan phan biét bat ky ctia no, cling dugc mod
ta ¢ day. Trong mot s6 phuong 4n, san pham da xtt 1y nay dugc chon tir nhoém bao gbm cac
b6 phan ciia thuc vat, sinh khéi thuc vét, diu, bot thd, dudmg, thire an gia suc, tinh bot, tm,
cam, X0 vai, vo, hat da xur ly va hat. Trong mot sb phuong é4n, san phém da xt 1y nay la
khong thé tai sinh duge. San pham thue vt nay c6 thé bao gdbm cac thuong pham hoic cac

san phém thwong mai khac thu dugc tir thuc vat chuyén gen hodc bo phan ctia thuc vat
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chuyén gen, trong d6 thuong pham hoic céc san pham khéc c6 thé dugc theo ddi qua
thuong mai béng cach phat hién cac doan nucleotit hodc ARN dugc biéu hién hodc cac
protein ma ma hoa hodc chira cac phan phan biét cia protein TIC4472, TIC4472PL,
TIC1425, TIC2613, hodc TIC2613PL.

Cac thuc vat biéu hién cac protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc
TIC2613PL ¢6 thé duogc lai bing cach gy gidng voi cac sy kién chuyén gen biéu hién céc
protein doc t§ khac va/hodc biéu hién cac tinh trang chuyén gen khac nhu gen dung nap
thudc diét co, gen giy ra cac tinh trang vé san luong hodc dung nap stress va tuong tur, hodc
céc tinh trang nay co thé dugc két hop vao mot vecto duy nhét nhd d6 céc tinh trang nay

duge lién két toan bo.

Viéc dé cép trong sang ché dén phan tit ADN hodc phan tir axit amin “dugc phan
14p”, hodc thuat ngit hodc ménh dé twong duong, duoc du dinh c6 nghia 1a phan tr ADN
hodc phan tr axit amin nay la phan tr ma c6 mat mot minh hodc két hop vé6i cac thanh
phin khéc, nhung khong phai 1a trong méi trudng tu nhién cua n6. Vi dy, phan tr ADN
hodc phan tir axit amin dugc “phan 14p” trong pham vi cua sang ché khi ma phan ti nay
khong nim trong bd gen cla sinh vat va ¢ vi tri trong bd gen ma trong d6 n6 dugce tim thy
mot cach tu nhién. Vi muc dich cua phﬁn mo ta nay, trinh tu nucleotit chuyén gen bat ky,
nghia 1a, trinh ty nucleotit cia ADN dugc gén xen vao bd gen cua cac té bao thuc vat hoic
vi khuén, hodc c6 mit trong vecto ngoai nhi®m sic thé, s& dugc xem 1a trinh tu nucleotit
dugc phéan 14p du né c6 mit trong lap thé hay ciu triic twong ty dugc sir dung dé bién nap
cac té bao nay, trong bo gen cia thyc vat hodc vi khuén, hay c6 mit v6i lugng phat hién
dugc trong mo, dong con, cac mau sinh hoc ho#c c4c thuong phém thu duoc tir thuc vat

hodc vi khuan nay.

Nhu duoc mo ta thém trong phan Vi du, céc trinh tw ma hoa protein TIC4472,
TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL va céc trinh tu co ty 1€ phan tram dong
nhat dang ké véi TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL ¢6 thé dugc
nhén dién bang cach str dung céc quy trinh da biét d6i v6i nguoi co kién thirc trung binh
trong linh vuc nay nhu phan mg chudi polymeraza (PCR), khuéch dai nhiét va lai. Vi du,
cac protein TIC4472, TIC4472PL, TIC1425, TIC2613, hodc TIC2613PL c6 thé duoc st
dung dé san sinh ra cac khang thé lién két ddc hiéu véi cac protein lién quan, va co thé

duoc st dung dé sang loc va phat hién cac thanh vién protein khéc c6 quan hé gan.
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Ngoadi ra, cac trinh tu nucleotit ma héa protein doc td TIC4472, TIC4472PL,
TIC1425, TIC2613, va TIC2613PL c6 thé duogc st dung 1am doan do va doan moi dé sang
loc dé nhan dién cc thanh vién khac ctia 16p nay bing cach sir dung quy trinh khuéch dai
chu trinh nhiét hodc khuéch dai déng nhiét va quy trinh lai. Vi du, céc oligonucleotit thu
duoc tir trinh ty nhu duge chi ra trong SEQ ID NO:3 ¢6 thé dugc st dung dé xac dinh su
c6 mat hodc ving mit ciia gen chuyén TIC4472PL trong mau axit deoxyribonucleic thu
duoc tir thuong pham. Céc oligonucleotit thu dugc tir trinh tw nhu duge chi ra trong SEQ
ID NO:7 ¢6 thé dugc st dung dé xac dinh su c6 mit hoic Véng mat cua gen chuyén
TIC2613PL trong mau axit deoxyribonucleic thu duge tir thuong pham. V6i @6 nhay cla
mot sb quy trinh phat hién axit nucleic s dung cac oligonucleotit, dugc du doan la cac
oligonucleotit thu dugc tir cac trinh tw nhu dugce chi ra trong SEQ ID NO:3 hoac SEQ ID
NO:9 ¢6 thé duoc sir dung dé phat hién gen chuyén TIC4472PL hodc TIC2613PL trong
thwong phim thu dugc tir cac ngudn gop trong d6 chi mot phén cla thuong pham nay la
thu duoc tir thue vat chuyén gen chira bét ky trong s6 cac gen chuyén. Con dugc cong nhan
1a cac oligonucleotit nay co thé dugc st dung dé dua bién dbi trinh tu nucleotit vao trong
mbi SEQ ID NO:3 va SEQ ID NO:9. Cac oligonucleotit “ddt bién” 1a hitu ich dé nhan di¢n
c4c bién thé trinh tir axit amin TIC4472PL va TIC2613PL thé hién khoang hoat tinh trc ché

con tring hodc su biéu hién thay dbi & té bao chu thuc vét chuyén gen.

Thé tuong dﬁ‘)ng trinh tu nucleotit, vi du, cac protein diét vat gay hai duoc ma hoa
bai céc trinh tu nucleotit lai véi mot trong s6 hodc bat ky trong sb cac trinh tu dugc md ta
trong sang ché trong céc diéu kién lai nghiém ngit, cling 1a mdt phuong 4n cua sang ché.
Sang ché ciing dé xuét quy trinh phat hién trinh tu nucleotit thir nhat ma lai v6i trinh ty
nucleotit thir hai, trong d6 trinh tu nucleotit thir nhét (hoic trinh tu bd sung déo cia n) ma
hoa protein diét vt gay hai hodc doan co tac dung di¢t vat gdy hai cia no va lai v6i trinh
tw nucleotit th hai. Trong truong hop nay, trinh tw nucleotit thir hai c6 thé 1a bat ky trong
s6 céc trinh tu nucleotit duoc chi ra trong SEQ ID NO:3, SEQ ID NO:1, SEQ ID NO:5,
SEQ ID NO:7, hodc SEQ ID NO:9 trong cac diéu kién lai nghiém ngat. Céc trinh ty ma
héa nucleotit lai v6i nhau trong cac didu kién lai thich hop, nhu cac diéu kién lai nghiém
ngit, va céac protein dugc ma hoa boi cac trinh tw nucleotit nay phan ing chéo véi khang
huyét thanh duoc 1am cho khang lai bét ky mot trong s6 cac protein con lai. Céc diéu kién
lai nghiém ngat, nhu dugc xéc dinh & ddy, bao gdm it nhat phép lai ¢ 42°C sau d6 1a hai

14n rira trong nim phit m3i lan & nhiét do phong véi 2X SSC, 0,1% SDS, sau d6 1a hai lan

28



44720 29/86

rtra trong ba muoi phut mdi 1an & 65°C trong 0,5X SSC, 0,1% SDS. Cac 1an rra & nhiét d6
tham chi cao hon tao ra céac diéu kién tham chi nghiém ngit hon, vi dy, céc diéu kién lai 1a

68°C, sau d6 rira & 68°C, trong 2xSSC chira 0,1% SDS.

Nguoi ¢6 kién thirc trung binh trong linh vyc nay s& nhén ra la, do sy du thira ma di
truyeén, nhiéu trinh tu khac c6 kha ning ma hoa céc protein lién quan nay va cac trinh tu
do, & mirc do ma ching hoat dong dé biéu hién cac protein diét vat gy hai ¢ ching Bacillus
hoéc trong té bao thuc vat, 1a cac phuong 4n clia sang ché, nhanra la nhiéu trinh tw mi hoa
du thira nay s& khong lai trong cac diéu kién nay véi céc trinh tu Bacillus ty nhién ma hoa
TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL. Sang ché dé xudt viéc st dung
cac quy trinh nhan dién nay va cac quy trinh khac dé biét d6i v6i ngudi 6 kién thirc trung
binh trong linh vuc nay, dé nhan dién trinh tu ma hoa protein TIC4472, TIC1425, va
TIC2613 vi cac trinh tu ¢6 ti 1& phan trdm ddng nhét trinh tw ddng ke v6i cac trinh ty ma
hoa protein TIC4472, TIC1425, va TIC2613.

Sang ché ciing dé xudt viéc sir dung cic quy trinh phan tir da biét trong linh vuc k§
thuat nay dé thao tac di truyén va tach dong céc protein hiru ich vé thuong mai chira céc
thé kham cua céc protein tr protein diét loai gdy hai; vi du, cac thé kham nay c6 thé dugc
lép rap tir cac doan cla cac protein TIC4472, TIC4472PL, TIC1425, TIC2613, hoac
TIC2613PL dé thu duoc cac phuong an hitu ich b6 sung bao gdbm td hop cia céc doan cua
protein TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL vdi cac doan cua cac
protein da dang khac véi TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL va cac
protein lién quan. Cac protein TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL
¢6 thé duoc sip xép thang hang v6i nhau va vo6i Bacillus thuringiensis khac hodc cac
protein diét vat gy hai khéc (du cac trinh ty nay ¢ lién quan gan hay xa vé phat sinh loai),
va cac doan cia mdi protein nay c6 thé duoc x4c dinh 1a hitu ich cho sy thé giita cac protein
dugce sip xép thing hang, dan dén viéc tao ra cac protein kham. Céac protein kham nay c6
thé dugc dua vao phan tich thir nghiém sinh hoc vat giy hai va duge mo ta vé su c¢6 mat
hodc ving mit cia hoat tinh sinh hoc ting cudng hodc phd vat gay hai dich duge mo rong
so véi cac protein me ma tir do mdi doan trong thé kham thu duoc. Hoat tinh trir sdu ctia
cac polypeptit co thé duoc thao tac di truyén thém vé hoat tinh ddi v6i vat gy hai cu thé
hoac vé phé vat gdy hai rong hon bé‘mg cach hoan dbi cac mién hodc cac doan véi cac
protein khac hoac bang cach sir dung cac quy trinh tién hoa c6 dinh hudéng da biét trong

linh vuc nay.
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Céc quy trinh kiém soat con trung, cu thé 1a su gy hai cta Lepidoptera trén cdy
trdng, bang cac protein TIC4472, TIC4472PL, TIC1425, TIC2613 va TIC2613PL ciing
dugc mo ta trong sang ché. Céac quy trinh nay co6 thé bao gdm tréng thuc vat chia lugng
Gic ché con tring hodc Lepidoptera ctia protein doc t6 TIC4472, TIC4472PL, TIC1425,
TIC2613 va TIC2613PL. Trong mdt sé phuong én, cac quy trinh ny c6 thé bao gdm thém
bt ky mot hodc nhidu trong s6:(i) st dung ché pham bét ky chira hodc ma hoa protein doc
6 TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL cho thyc vét hodc hat ma s&
phat trién thanh cay; va (ii) bién nap thuc vat hodc té bao thuc vat ma s& phat trién thanh
cay vai polynucleotit ma hoa protein doc td TIC4472, TIC4472PL, TIC1425, TIC2613, va
TIC2613PL. Néi chung, dugc dé xuét 1a protein doc t6 TIC4472, TIC4472PL, TIC1425,
TIC2613, va TIC2613PL c6 thé duge cung cip trong ché pham, dugc cung cép trong vi
sinh vét, hoac dugc cung cép trong thuc vat chuyén gen dé gay ra hoat tinh tc ché con

trang chdng lai cac con trung Lepidopteran.

Trong mot s6 phwong 4n, phan tir axit nucleic tai td hop cua cac protein doc tb
TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL la thanh phan c6 tac dung diét
vat gay hai cua ché pham trc ché con tring dugc tao ra bang cach nuoi chy Bacillus tai to
hop hodc té bao vi khuén t4i t& hop bét ky khac da duoc bién nap dé biéu hién protein doc
td TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL trong céc diéu kién thich hop
cho su biu hién protein doc t6 TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL.
Ché phém nay co thé dugc bao ché béng cach hat &m, 1am dong kho, déng nhét, chiét, loc,
ly tam, lam léng, hodc ¢d dic mdi truong nudi céy ctia cac té bao tai to hop biéu hién/san
sinh ra polypeptit tai to hop nay. Quy trinh nay c6 thé tao ra Bacillus hodc dich chiét té bao
vi khuén ky sinh va gdy bénh cho con tring khac, huyén phi té bao, dich dong nhat té bao,
dich dung giai t& bao, han dich t& bao, dich loc t& bao, hodc pelet té bao. Bang céch thu
dugc polypeptit tai td hop dugc san xuét nhu vay, ché pham chtra polypeptit tai t6 hop nay
6 thé bao gém cac t& bao vi khuén, cac bao tir vi khuén, va cac thé vui bao t& vo va c6 thé
duoc bao ché cho nhiéu dudng st dung khac nhau, bao gdm duéi dang san pham xit trc
ché con trung ndng nghiép hoac dudi dang ché pham trc ché con tring trong thir nghiém

sinh hoc ché dd an.

Trong mot phuong an, dé lam giam kha ning phat trién su khang, ché pham trc ché
con trang chira TIC4472, TIC4472PL, TIC1425, TIC2613, va TIC2613PL c6 thé chia
thém it nhat mot polypeptit bd sung thé hién hoat tinh trc ché con trung khang lai cing mot
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loai con trang Lepidopteran, nhung khac véi protein doc t6 TIC4472, TIC4472PL,
TIC1425, TIC2613, hoic TIC2613PL. Céc polypeptit bd sung cho ché phim nay c6 thé
bao gdm protein (rc ché con tring va phan tt dsARN trc ché con tring. Mot vi du vé viéc
str dung céc trinh ty ribonucleotit nay dé kiém soat sau bo dugc mo ta trong Baum, et al.
(Cong bb patent My 2006/0021087 A1). Polypeptit bd sung nay dé kiém soat vét gay hai
Lepidopteran co thé duoc chon tir nhém bao gém protein e ché con tring, nhu, nhung
khong giGi han ¢, CrylA (Patent My $65,880,275), CrylAb, CrylAc, CrylA. 105, CrylAe,
CrylB (Cong bé patent M§ s6 10/525,318), CrylC (Patent My s6 6,033,874), Cry1D,
Cry1Da va cc bién thé ctia né, Cry1E, CrylF, va thé kham Cryl A/F (Cong b6 patent My
$6 7,070,982 6,962,705; va 6,713,063), Cry1G, Cry1H, Cryll, CrylJ, CrylK, CrylL, thé
kham loai Cryl nhu, nhung khong gidi han ¢, TIC836, TIC860, TIC867, TIC869, va
TIC1100 (cong bb don quéc t& W02016/061391 (A2)), TIC2160 (cong bd don qudc té
WO02016/061392(A2)), Cry2A, Cry2Ab (Patent My s6 7,064,249), Cry2Ae, Cry4B, Cry6,
Cry7, Cry8, Cry9, Cry15, Cry43A, Cry43B, Cry51Aal, ET66, TIC400, TIC800, TIC834,
TIC1415, Vip3A, VIP3Ab, VIP3B, AXMI-001, AXMI-002, AXMI-030, AXMI-035, va
AXMI-045 (cong bd patent M§ 2013-0117884 Al), AXMI-52, AXMI-58, AXMI-88,
AXMI-97, AXMI-102, AXMI-112, AXMI-117, AXMI-100 (cong bd patent M§ 2013-
0310543 A1), AXMI-115, AXMI-113, AXMI-005 (cong bé patent M§ 2013-0104259 A1),
AXMI-134 (cong b patent My 2013-0167264 A1), AXMI-150 (cong bé patent M§ 2010-
0160231 Al), AXMI-184 (cong bd patent My 2010-0004176 A1), AXMI-196, AXMI-
204, AXMI-207, axmi209 (cong bd patent M§ 2011-0030096 Al), AXMI-218, AXMI-
220 (cong bd patent My 2014-0245491 Al), AXMI-221z, AXMI-222z, AXMI-223z,
AXMI-224z, AXMI-2257 (cong bd patent M§ 2014-0196175 A1), AXMI-238 (cong bd
patent M§ 2014-0033363 A1), AXMI-270 (cong bé patent My 2014-0223598 A1), AXMI-
345 (cong bd patent My 2014-0373195 Al), AXMI-335 (cong bd don quic té
WO02013/134523(A2)), DIG-3 (cong bd patent My 2013-0219570 A1), DIG-5 (cong bd
patent M§ 2010-0317569 A1), DIG-11 (cong bd patent My 2010-0319093 A1), AfIP-1A
va céc din xuét ciia n6 (cong b patent My 2014-0033361 A1), AfIP-1B va céc dén xuat
ctia nd (cdng bd patent My 2014-0033361 A1), PIP-1APIP-1B (cong b6 patent My 2014-
0007292 A1), PSEEN3174 (cong bd patent Mg 2014-0007292 A1), AECFG-592740 (cong
b patent M§ 2014-0007292 A1), Pput_1063 (cong bé patent My 2014-0007292 A1), DIG-
657 (cong b don qube t€ W02015/195594 (A2)), Pput_1064 (cong bo patent My 2014-
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0007292 Al), GS-135 va cac din xuét cia né (cong bd patent My 2012-0233726 Al),
GS153 va cac din xuit ctia né (cong bd patent My 2012-0192310 A1), GS154 va cac dan
xuét cia né (cong b patent My 2012-0192310 A1), GS155 va céc dén xuat ctia n6 (cong
b6 patent My 2012-0192310 A1), SEQ ID NO:2 va céc dan xudt cia n6 nhu duge mo ta
trong cong bb patent M§ 2012-0167259 Al, SEQ ID NO:2 va céc dan xuat ciia n6 nhu
dugc mo tatrong cong b patent My 2012-0047606 A1, SEQ ID NO:2 va cac dan xuit cia
n6 nhu duge mo ta trong cong bd patent M§ 2011-0154536 Al, SEQ ID NO:2 va cac dan
xuét ciia né nhur dwge md ta trong cong b patent My 2011-0112013 A1, SEQ ID NO:2 va
4 va cac dan xuit cia né nhu duge mo ta trong cong bb patent M§ 2010-0192256 A1, SEQ
ID NO:2 va cac din xuét ctia né nhu duge md ta trong cong bd patent My 2010-0077507
A1, SEQ ID NO:2 va cac dan xudt ctia né nhu dwoc mo ta trong céng bd patent My 2010-
0077508 Al, SEQ ID NO:2 va cac dan xuat ciia no nhu duge md ta trong cong bd patent
M§ 2009-0313721 A1, SEQ ID NO:2 hodc 4 va cac din xuét cia né nhu duoc md ta trong
cong bb patent My 2010-0269221 A1, SEQ ID NO:2 va c4c dén xuat cua né nhu duge mo
ta trong Patent M§ s6 7,772,465 (B2), CF161_0085 va cac dan xudt cua n6 nhu duge mo
ta trong W02014/008054 A2, céc protein doc t6 Lepidopteran va céc dan xuét cuia chung
nhu dugc mo ta trong cac cong bd Patent My US2008-0172762 A1, US2011-0055968 Al,
va US2012-0117690 Al; SEQ ID NO:2 va céc dan xuit ctia n6é nhu dugc md ta trong
US7510878(B2), SEQ ID NO:2 va cac dAn xuét cta n6 nhu duoc mod ta trong Patent M§
s6 7812129(B1); va tuong tur.

Trong cic phuong an khac, ché phdm/san pham nay c6 thé chira thém it nhat mot
polypeptit bd sung thé hién hoat tinh trc ché con tring dbi v6i con trung khong bi e ché
bdi protein trc ché con trung khac theo sang ché & mé rong phd trc ché con tring thu duoc.
Vi du, dé kiém soat vat gay hai Hemipteran, hdn hgp protein re ché con tring theo sang
ché c6 thé dugc st dung véi cac protein c6 tic dung trén Hemipteran nhu TIC1415 (cong
bé Patent M§ 2013-0097735 A1), TIC807 (Patent My s& 8609936), TIC834 (cong bd
patent M§ 2013-0269060 Al), AXMI-036 (cong bd patent My 2010-0137216 Al), va
AXMI-171 (cong bd patent My 2013-0055469 Al). Ngoai ra, polypeptit dé kiém soat vat
gay hai Coleopteran co thé dugc chon tir nhom bao gdm protein e ché con trung, nhu,
nhung khong giéi han &, Cry3Bb (Patent My s6 6,501,009), céc bién thé Cry1C, cac bién
thé Cry3A, Cry3, Cry3B, Cry34/35, 5307, AXMI134 (cong bd patent M§ 2013-0167264
A1) AXMI-184 (cong bé patent M§ 2010-0004176 A1), AXMI-205 (cong bo patent My
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2014-0298538 A1), axmi207 (cong bd patent M§ 2013-0303440 A1), AXMI-218, AXMI-
220 (cong bd patent My 20140245491A1), AXMI-221z, AXMI-223z (cong b patent My
2014-0196175 A1), AXMI-279 (cong b patent My 2014-0223599 A1), AXMI-R1 va céc
bién thé ctia n6 (cong bé patent M§ 2010-0197592 A1, TIC407, TIC417, TIC431, TIC807,
TIC853, TIC901, TIC1201, TIC3131, DIG-10 (cong bd patent M§ 2010-0319092 Al),
¢HIPs (Cong bd don Patent My s6 2010/0017914), IP3 va cac bién thé ctia n6 (cong bd
patent M§ 2012-0210462 Al), va (J-Hexatoxin-Hvla (cong bd don Patent My US2014-
0366227 Al).

Cac polypeptit bd sung dé kiém soat sdu bo Coleopteran, Lepidopteran, va
Hemipteran co thé dugc tim thiy trén trang web danh phap doc t6 Bacillus thuringiensis

duoc duy tri bai Neil Crickmore (trén world wide web tai btnomenclature.info).

Kha nang phat trién tinh khang cta con trung véi mot s6 thude trir siu da dugc ghi
lai trong linh vuc nay. Mot chién luge quan ly tinh khang cta con tring 1a st dung cay
tré)ng chuyén gen biéu hién hai chét tc ché con tring khac nhau ma hoat dong nho cac co
ché hoat dong khac nhau. Do do, con tring bét ky c6 kha ning khang lai mot trong cac chét
trc ché con tring c6 thé dugc kidm soat boi chét e ché con tring con lai. Chién lugc quan
Iy tinh khang ctia con tring khac st dung (mg dung cua céc thuc vat khong duoc bao vé
cho céc loai vat giy hai Lepidopteran dich dé cung cip noi 4n nau cho cac thuc vat chua
dugc bao vé€ nay. Mot vi du cu thé dugc mo ta trong Patent My $6 6,551,962, dugc dua

toan bd vao day bang cach vién dan.

Cac phuong an khac nhu céc hoa chét trir sau st dung tai chd dugc thiét ké dé kiém
soat vat gy hai ma ciing dugc kiém soat boi cac protein dugc mo ta & day dé duoc sir dung
cung vai cac protein trong ché pham xu Iy hat, ché pham phun Ién, nho giot 1én hogc lau
c6 thé duoc sit dung truc tiép cho dat (thAm w6t dat), dugc sir dung cho cdy dang phat trién
biéu hién céc protein dugc mo ta & ddy, hoac duge bao ché dé su dung dugc cho hat chira
mot hodc nhidu gen chuyén ma héa mot hoic nhiéu protein da duge mo ta. Cac ché phdm
dé sir dung trong céc quy trinh xtr Iy hat c6 thé duoc sir dung cing v6i nhiéu nhan dinh va
chét két dinh da biét trong linh vyc nay. Cac ché pham nay co thé chira cac thude trir sdu
ma 1a hiép dong vé co ché tac dung véi cac protein dugc mé ta, nho do ché pham trir sau
nay tac dung bang co ché tac dung khéc dé kiém soét loai vat gy hai giéng hodc twong tu
ma c6 thé dugc kiém soat bdi cac protein duge md ta, hodc cac thudc trir sdu nay co tac
dung kiém soat vat gy hai trong pham vi vét chu rong hon hodc kiém soét dugc cac loai
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vat gy hai trén thuc vat ma chua dugc kiém soat hiéu qua boi cac protein diét vat gay hai

TIC4472, TIC4472PL, TIC1425, TIC2613 va TIC2613PL.

Ché pham/cong thic da dé cap trén ddy c6 thé chira thém chét mang dugc chdp nhan
trong nong nghiép, nhu moi, bot, bui, pelet, bui nudc, nhii twong, huyén phu keo, dung
dich nuée, ché phim tinh thé/bao tir Bacillus, chat xir Iy hat, t& bao thuc vat/md thuc
vat/thuc vat tai td hop da dugce bién nap dé biéu hién mot hoic nhiéu protein nay, hodc vi
khuan da duge bién nap dé biéu hién mot hoic nhiéu protein nay. Tuy theo muc do e ché
cOn trung hodc tac dung trc ché trir sau vbn c6 & polypeptit tai td hop nay va mirc do ma
ché pham duge st dung cho thue vat hodc thit nghiém ché do an, ché phdm/cong thirc nay
c6 thé bao gdm nhiéu khéi lugng khac nhau cta polypeptit tai t6 hop nay, vi dy, tir 0,0001%
dén 0,001% dén 0,01% dén 1% dén 99% theo khéi lugng polypeptit tai to hop nay.

Trén co so trén ddy, nguoi c6 kién thirc trung binh trong linh vuc nay nén hiéu r5 1a
cac thay ddi c6 thé duoc tao ra & cac khia canh cu thé da dugc mé ta va van thu duge két
qué giéng hodc twong tu ma khong vuot ra khoi tinh than va pham vi clia sang ché. Do d6
cac chi tiét vé cAu trac va chitc ning duge md ta & day khong duge hiéu 1a 1am giGi han.
Nén duoc hiéu 12 toan bo phﬁn mo ta ctia mdi tai liéu tham khao duoc trich dan & dy dugc
dwa vao phan mb ta ctia don nay.

Vi du thue hién sang ché
Vidul
Phat hién, tach dong, va biéu hi¢n TIC4472, TIC1425, va TIC2613

Céc trinh tu ma hoa ba protein diét vat gdy hai Bacillus thuringiensis m&i dugc nhan
dién, tich dong, xac nhén trinh tu, va dugc kiém tra trong thir nghiém sinh hoc c6n trung.
Cac protein diét loai gay hai, TIC4472, TIC1425 va TIC2613, dugc phan 1ap tu cdc chung
Bacillus thuringiensis EG10742, EG10731, va EG5408, twong Umg, 1a cac protein tuong
tu CrylCa méi.

Cac doan mdi phan tmg chudi polymeraza (PCR) dugc thiét ké dé khuéch dai ban
sao co do dai day du cia ving ma hoa cho TIC4472, TIC1425 va TIC2613 tir toan b ADN
b6 gen duoc phéan lap 14n luot tir cac chung Bacillus thuringiensis EG10742, EG10731, va

EG5408. Cac don vi siéu sao chép PCR cling bao gbm cac codon khéi dau dich ma va két

thic dich ma ctia mdi trinh tu ma hoa.
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MBJbi don vi siéu sao chép nay dugc tach dong bang cach st dung quy trinh da biét
trong linh vuc nay vao cac vecto biéu hién Bt (Bacillus thuringiensis) nim trong mdi lién

két hoat ddng voi trinh tw khai dong biéu hién duoc Bt.
Vidu 2

TIC4472, TIC1425, va TIC2613 thé hién tic dung ddi v6i Lepidopteran trong thir

nghiém sinh hoc con trung

Hoat tinh sinh hoc cta cac protein diét vat gay hai TIC4472, TIC1425 va TIC2613
dwoc danh gi4 bing cach san sinh protein nay trong vét chi biéu hién Br. Chiing Br biéu
hién TIC4472, TIC1425 va TIC2613 dugc nudi trong hai muoi tu (24) gio va sau d6 ché
pham tinh thé bao tir hodc ché pham protein hoa tan dugc b6 sung vao khau phan in cho
con trung. Su chét va choang dugc dénh gia bang cach so snh su sinh trudng va phat trién
clia con tring trén ché do an véi moi truong nudi cdy tir chiing Bt biéu hién TIC4472,
TIC1425 va TIC2613 vé6i con tring trén ché do an véi moi trudng nudi cdy doi chimg

khong duge xtr ly.

Céc ché phim TIC4472 duge thtt nghiém chéng lai loai Lepidopteran sau duc bép
trén cay ngo (hai bay (CEW va CEWUC), Helicoverpa zea, con dugc goi ¢ day 1a siu duc
qua ciy bong va sau duc qua dau tuong), sau 14 bong (CLW, 4labama argillacea), séu duc
than bdp Chau Au (ECB, Ostrinia nubilalis), siu xanh mua thu (FAW, Spodoptera
frugiperda), siu do dau twong (SBL, Chrysodeixis includens), sdu xanh Mién Nam (SAW,
Spodoptera eridania), sau duc than ng6 Tay Nam (SWCB, Diatraea grandiosella), sdu duc
than mia (SCB, Diatraea saccharalis), by sau duc than mia khdng Cry2Ab (SCB2R), sdu
duc chdi cay Thudc 14 (TBW, Heliothis virescens), va sdu buém cay dau meo rung (VBW,
Anticarsia gemmatalis); loai Coleopteran bo canh cimg khoai tdy Colorado (CPB,
Leptinotarsa decemlineata) va siu hai r& ngd Mién Tay (WCB, Diabrotica virgifera
virgifera); loai Hemipteran bo canh ctmg an thuc vét xin mau (TPB, Lygus lineolaris), bo
canh cting an thyc vat xin mau mién Tay (WTP, Lygus hesperus); va loai Dipteran mudi
gdy bénh sét Vang (dedes aegypti). Cac ché phim chira TIC1425 dugc thi nghi¢ém chong
lai loai Lepidopteran siu xdm (BCW, Agrotis ipsilon), sau 1a bong (CLW, Alabama
argillacea), sdu duc than bép Chau Au (ECB, Ostrinia nubilalis), sdu xanh mua thu (FAW,
Spodoptera frugiperda), sdu xam (BCW, Agrotis ipsilon), sau duc than ng6é Tay Nam

(SWCB, Diatraea grandiosella), va sau duc than mia (SCB, Diatraea saccharalis); va loai
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Coleopteran sau hai & ngd mién Tay (WCB, Diabrotica virgifera virgifera) va sau hai ré
ngd mién Nam (Diabrotica undecimpunctata howardi). Cac ché pham chira TIC2613 duoc
thir nghiém chéng lai loai Lepidopteran sdu duc bip trén cay ngd (hai bay (CEW va
CEWUC), Helicoverpa zea, con dugc goi ¢ ddy 1a sau duc qua cay bong va sau duc qua
déu tuong), sau 14 bong (CLW, Alabama argillacea), sau duc than bap Chau Au (ECB,
Ostrinia nubilalis), sdu xanh mua thu (FAW, Spodoptera frugiperda), sau do dau tuong
(SBL, Chrysodeixis includens), sdu xanh Mién Nam (SAW, Spodoptera eridania), sdu xam
(BCW, Agrotis ipsilon), sdu duc than ngd Tdy Nam (SWCB, Diatraea grandiosella), sau
duc chdi cay Thubc 1a (TBW, Heliothis virescens), va sdu budm cay ddu meo rung (VBW,
Anticarsia gemmatalis); loai Coleopteran bo canh ctng cay khoai tdy Colorado (CPB,
Leptinotarsa decemlineata); sau hai r& ngd mién Tay (WCB, Diabrotica virgifera virgifera)
va sdu hai r& ngd mién Nam (Diabrotica undecimpunctata howardi); va loai Hemipteran
bo canh cting an thuc vat xin mau (TPB, Lygus lineolaris), bo canh cung &n thuc vat xin

mau mién Tay (WTP, Lygus hesperus).

Hoat tinh thtr nghiém sinh hoc dugce quan sat cho mdi protein dugc nudi trong vat
chi Bt dugc trinh bay trong Bang 3 va 4 dudi day, trong do “+” thé hién hoat tinh, “NT”
thé hién doc t6 nay khong duoc thir nghiém chdng lai loai con trung gay hai cu thé, “S” chi
ra la choéng, va “M” chi ra 1a chét. Cac ché pham chira TIC4472, TIC1425, va TIC2613
khong thé hién hoat tinh chéng lai Coleopteran hodc con trung gy hai Hemipteran dugc
thr nghiém cho mdi protein. TIC4472 ciing thé hién hoat tinh chéng lai mudi gay bénh sot
Vang (dedes aegypti). Ca ba doc t6 déu thé hién tac dung chong nhiéu con trung gay hai
Lepidopteran nhu dugc thé hién trong Bang 3 va 4.

Bang 3. Hoat tinh thir nghiém sinh hoc ciia TIC4472, TIC1425, va TIC2613 chdng lai

sau bo.
CEW CEWUC | CLW | ECB | FAW | SBL SAW
Poctd |S (M |S |[M |SIM|S/M|S M|S S| M
TIC4472 |+ |+ |+ |+ + |+ |[+|+ |+ + |+ |+ |+
TIC1425 | NT | NT + |+ |+ |+ NT | NT
TIC2613 | + + 1+ |+ |+ |+]+ |+ |+ |+
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Béng 4. Hoat tinh thir nghiém sinh hoc ciia TIC4472, TIC1425, va TIC2613 chéng lai

sau bo.

BCW |SCB |SCB2R |SWCB | TBW | VBC YFM
Pocté |S |[M |[S/IM|S |[M |SM[S M S M |S

TIC4472 |NT |NT |+ |+ |+ |+ |+ |+ |+ |+ + |+ +
TIC1425 + | NT|NT + |NT |NT |NT|NT|NT|NT
TIC2613 +|+ [NT|NT|+ |+ |+ + NT | NT

Nhu c6 thé thdy trong Bang 3 va 4 trén day, doc t6 con tring TIC4472 thé hién hoat
tinh chéng lai tit ca cac con trung gay hai Lepidopteran dwgc thit nghiém (CEW, CEWUC,
CLW, ECB, FAW, SBL, SAW, SCB, SCB2R, SWCB, TBW, va VBC); ciling nhu YFM.
Poc t6 con tring TIC1425 thé hién hoat tinh chéng lai CLW, ECB, FAW, SCB, va SWCB,
Poc t6 con tring TIC2613 thé hién hoat tinh chong lai CEW, CLW, ECB, FAW, SBL,
SAW, SCB, SWCB, TBW, va VBC. Hoat tinh khong dugc quan sat thiy di véi TIC1425
va TIC2613 khi dugc thir nghiém chdng lai BCW.

Trong mdt loat thir nghiém riéng biét, cic ché phdm protein chita TIC4472 dugc
thr nghiém bang cach sir dung tht nghiém chdng ché @ in chdng lai con tring gay hai
Lepidopteran sau xanh da lang (BAW, Spodoptera exigua), sau hong hai bong (PBW,
Pectinophora gossypiella), sau hdng hai bong khang CrylAc (PBW_CrylAc,
Pectinophora gossypiella), siu duc qua Old World (OWB, Helicoverpa armigera), séu la
Oriental (OLW, Spodoptera litura), va sau dém duc qua (SBW, Earias vittella). Bang 5
thé hién hoat tinh dugc quan sét thiy chdng lai mdi con trung gay hai trong sd cac con
triung gay hai Lepidopteran dugc thir nghiém trong thir nghiém sinh hoc chdng ché do an,

trong do “+” thé hién hoat tinh.

Bing 5. Hoat tinh thi nghiém sinh hoc ciia TIC4472 chdng lai coén trung giy hai
Lepidopteran.

Con trung gay hai Lepidopteran

BAW | PBW | PBW _CrylAc' | OWB | OLW | SBW

+ + + + + -

Nhu ¢6 thé duoc thiy trong Bang 5 trén day, TIC4472 thé hién hoat tinh chong lai
tAt ca cac con trung gay hai Lepidopteran dugc thir nghiém trong thur nghiém sinh hoc
chdng ché 6 an, bao gbdm bay sau hong hai bong khang CrylAc.
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Nhu duoc thé hién trong cac Bang 3-5, TIC4472, TIC1425, va TIC2613 thé hién

hoat tinh trén mot pham vi rong céac loai con trung gy hai Lepidopteran.
Vidu3

Thiét ké trinh tw m3 héa tong hop ma héa TIC4472PL va TIC2613PL dé biéu hién

trong té bao thwe vat

Céc trinh tr ma hoa téng hop duoc cAu tric dé st dung trong viéc biéu hién protein
duoc ma hoa & thuc vat, duge tdch dong vao vecto bién nap thuc vat nhi thé, va duoc str
dung dé bién nap cac té bao thuc vat. Cac trinh ty téng hop dugc tdng hop theo cic quy
trinh thuong dugc mé ta trong Patent My 5,500,365, tranh mot s6 trinh tw c6 van dé vé doc
hai nhu céc trinh tu polyadenyl héa thyc vat giau ATTTA va A/T. Céc trinh ty ma hoa
tdng hop mi hoa céac protein TIC4472PL va TIC2613PL chira gbc alanin bo sung ngay sau
methionin khéi dau so véi cac protein TIC4472 va TIC2613, twong tng. Géc alanin bo
sung dugc dua vao trinh tu ma hoa téng hop dé cai thién su biéu hién cua protein doc td

cOn trung nay.

Trinh ty ma hoa téng hop ma hoa TIC4472PL (SEQ ID NO:4) dugc trinh bay ¢ day
14 SEQ ID NO:3. Trinh ty mi hoa tong hop ma hoa TIC2613PL (SEQ ID NO:10) dugc
trinh bay ¢ day 1a SEQ ID NO:9. Céc trinh tw ma hoa tong hop dugc sit dung trong vecto
bién nap thuc vat nhi thé dé tao ra thuc vat chuyén gen biéu hién protein TIC4472PL va
TIC2613PL va dugc thir nghiém vé hoat tinh chdng lai con tring gay hai Lepidopteran.

Vi du 4

Thit nghiém vé hoat tinh TIC4472PL chéng lai con trung giy hai Lepidopteran & ciy

bong bién nap on dinh

Céc vecto bién nap thyc vat nhi thé chtra cac caxet gen chuyén duoc thiét ké dé biéu
hién protein diét vat gdy hai TIC4472PL khong dugc gén dich dugc tach dong bang cach
sir dung céc quy trinh da biét trong linh vuc nay. Cac vecto tao thanh dugc st dung dé bién
nap 6n dinh cay bong. Cac mo6 dugce thu hoach tir cac thé bién nap va dugc st dung trong

thir nghiém sinh hoc con trung chéng lai cac sau bo Lepidopteran khac nhau.

Céc trinh ty ma hoa téng hop dugc ciu tric dé sir dung trong viéc biéu hién protein
duoc ma hoa ¢ thuc vat, dugc tdch dong vao vecto bién nap thuc vat nhi thé, va duoc sir

dung dé bién nap cac té bao cdy bong. Cac vecto bién nap thuc vat thu duoc chira caxet

38



44720 30/86

gen chuyén thir nhét @ biéu hién protein diét vat gy hai TIC4472PL chia trinh tu khoi
dong co dinh, dugc lién két hoat dong 5° v6i trinh tw dan dau, dugc lién két hoat dong 5’
v6i trinh tu md hoa tdng hop ma héa protein TIC4472PL khong gén dich, ma trinh tw nay
lai duoc lién két hoat dong 5° v6i 3" UTR; va caxet gen chuyén thtr hai dé chon loc céc té

bao thuc vat bién nap bang cach sir dung k¥ thuét chon loc spectinomycin.

Ba cAu tric vecto bién nap thyc vat nhi thé duogc cdu tric nhu duge mo ta trén day
va chira c4c trinh tu khoi dong co dinh khéac nhau. Hai cAu tric, Céu tric 1 va Céu trac 3
con chira trinh tu intron dugce lién két hoat dong 3" v6i trinh tu din dau va 5” véi trinh tu
mi hoa tng hop ma héa protein TIC4472PL khong gén dich. Cau tric 2 1a khong c6 intron.
Céc cay bong duoc bién nap véi ba vecto bién nap nhi thé khac nhau st dung quy trinh
bién nap qua trung gian Agrobacterium. Cac té bao da bién nap dugc cam ung dé tao ra
thue vat bang cac quy trinh da biét trong linh vurc ndy. Cac thir nghiém sinh hoc sir dung
cac dia 14 cdy duoc thuc hién twong tu cac quy trinh dugc mo ta trong Patent My s6
8,344.207. Cac 4u tring so sinh méi ng don it hon mot ngay tudi dugc dat 1én mdi mau dia
14 va duoc cho an trong khoang bon ngay. Cdy bong chua bién nap dugc st dung dé thu
duge mo dé s dung lam d6i chtng 4m. Nhiéu su kién bién nap gin xen ban sao don Ro tir
mdi vecto nhi thé duoc danh gia chdng lai sdu duc qua cay bong (CBW, Helicoverpa zea),
sau xanh mua thu (FAW, Spodoptera frugiperda), sdu do dau twong (SBL, Chrysodeixis
includens), va sau duc chdi cay Thubc 14 (TBW, Heliothis virescens). Piém danh gia hu
hai 14 (LDR) nam trong khoang tir mot (1) dén bdn (4) dugc ap dung cho sy kién. Cac diém
LDR 1a dwa vao ty 1é phin trim hu hai quan sat thdy cho mdi dia 14. Bang 6 dudi ddy the
hién diém s LDR va khoéng ty 1& phén trim hu hai twong (g lién quan dén mbi diém sb.
Déi v6i cac diém s6 LDR 1a mot (1), do tham nhép cta tinh trang cling dugc danh gia. Do
tham nhap cao (nhu dugc chi ra boi “(H)”) duge xac dinh 1a 16n hon ndm muoi (50) phan
trim cac su kién dugc thir nghiém cho mdi cAu tric ¢6 it hon hodc bang mudi (10) phén
tram hu hai 14. Do tham nhép thip (dugc thé hién bang “(L)”) dugc xé4c dinh 12 nho hon
hodc bang nim muoi (50) phan trim céc sy kién thir nghiém cho mbi ciu tric c6 it hon
hodic bing mudi (10) phan trdm hu hai 14. P tham nhap khong dugce dp dung cho diém s6

LDR 16n hon mét (1).
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Bing 6. Diém sé d4nh gia hw hai l4 cy bong (LDR) va ty 1¢ phin trim hw hai twong

wng va d6 tham nhap.

Piém Khoang danh gia hw hai 14

LDR (LDR) Po thim nhip

1 Cao =>50% céac sy kién
LDR<10% .

1 Thap = < 50% céc su kién

2 10% <LDR < 17,5% n/a

3 17,5% < LDR < 35% n/a

4 LDR > 35% n/a

Diém sé danh gia hu hai 14 cho céc ciy bong Ro da bién nap bicu hién TIC4472PL
duoc trinh bay trong Bang 7 dudi day. S6 luong cac su kién thé hién diém sd LDR trong
téng s6 su kién duoc thir nghiém dugc chi ra trong dau ngoac don, sau d6 1a do thdm nhép

cho cac diém LDR 1a mot (1).

Bang 7. Diém s danh gia hw hai 14 (LDR), s6 lwgng sy kién thé hi¢n LDR, va d9 thim
nhap dbi v6i cic ciy bong Ry da bién nap biéu hién TIC4472PL.

40/86

Chu tric | CBW FAW SBL TBW
Chutrac1 |3(1/25) [2(2/25) |[1(2525H |1(2425H
Chutrac2 |3(3/25) |2(1/25) |1(24/25H |1(16/25H
Chutrac3 |4(23/23) |1(1/23)L | 1(21/23)H | 1(6/23)L

Cac cay bong Ro da bién nap biéu hién TIC4472PL 14 hiéu qua cao (dugc xac dinh
13 ¢6 nho hon hodc bing mudi phan trim hu hai 14) chéng lai SBL va TBW nhu duoc thé
hién trong Bang 7. Tac dung chéng lai CBW va FAW cling dugc quan sét thdy trong mot

sb su kién.

Cac su kién bong R dugc chon tir cdy bong Ro da bién nap dugc thtr nghiém trén
day va duge st dung trong thir nghiém dia la chéng lai FAW, SBL, va TBW. Bang 8 thé
hién diém s6 danh gia su hu hai 14 cho céc cdy bong R da bién nap biéu hién TIC4472PL.
Bang 8. Diém sé danh gia hw hai 1a (LDR), s lwgng sy kién thé hi¢n LDR, va d¢ tham
nhap déi véi cac cay bong Ry da bién nap biéu hién TIC4472PL.

Chutric | FAW SBL TBW
Ciutraic1 |1(G3/4)H |1@4)H|1@WWHH
CAutrac2 |1(1/4)L |1 &/4H|1(1/4)L
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Nhu c6 thé thdy trong Bang 8 trén day, cac su kién da chon thé hién hiéu qua cao
chéng lai FAW, SBL, va TBW. D¢ tham nhdp 1a cao ddi véi sy kién dugc bién nap Céu
tric 1 cho ca ba loai ¢On trung gay hai. Dbi v6i cac su kién duoc bién nap Céu trac 2, d0

tham nhap 1a cao dbi véi SBL.

Trén day chirng minh la cay bong da bién nap biéu hién protein TIC4472PL tao ra
tac dung chong sau xanh mua thu (FAW, Spodoptera frugiperda), sau do dau tuong (SBL,

Chrysodeixis includens) va sau duc chdi cay Thubc 1a (TBW, Heliothis virescens).
Vidu5

Thir nghiém hoat tinh TIC4472PL va TIC2613PL chéng lai con tring giy bénh

Lepidopteran & cay dau twong dwoc bién nap 6n dinh

Vecto bién nap thuc vat nhi thé chira caxet gen chuyén dugc thiét ké dé biéu hién
protein diét vat gay hai khong dugc gn dich TIC2613PL hogc TIC4472PL dugc gan dich
lap thé duoc tach dong bang cach str dung quy trinh da biét trong linh vuc nay. Vecto thu
duoc dugce st dung dé bién nap dn dinh cac cay dau trong. Cac md duge thu hoach tir céc
thé bién nap va dugc st dung trong thir nghiém sinh hoc con tring chdng lai c4c sdu bo

Lepidopteran khéac nhau.

Céc trinh tw ma héa tdng hop duoc thiét ké dé biéu hién ¢ thuc vat duge mo ta trong
Vi du 3 duogc tach dong vao cac cAu trac vecto bién nap thuc vat nhi thé, va duoc sir dung
dé bién nap cac té bao cdy dau tuong. Ba c4u tric vecto nhi thé duoc cdu tric bang cach
str dung céc quy trinh da biét trong linh vuc nay dé bidu hién TIC4472PL khéng gin dich
va duge gin dich lap thé. Chu tric 4 chira caxet gen chuyén thit nhét dé biéu hién
TIC4472PL khong gén dich ma chira trinh ty khoi dong co dinh, duge lién két hoat dong
5" v6i trinh tu dan dau, duoc lién két hoat dong 5 véi trinh ty ma hoa téng hop ma hoda
protein TIC4472PL khong dugc gén dich, ma trinh tu nay lai lién két hoat dong 5" vé6i 3”
UTR va; caxet gen chuyén thtr hai dé chon loc cac té bao thuc vat da bién nap st dung k¥
thuat chon loc spectinomycin. CAu triic 5 chua caxet gen chuyén thi nhét dé biéu hién
TIC4472PL gin dich ma chra trinh tw khéi dong co dinh, duoc lién két hoat dong 5” véi
trinh tu din dAu, duoc lién két hoat dong 5” véi intron, dugc lién két hoat dong 57 v6i trinh
tu ma héa tong hop ma hoa protein TIC4472PL gén dich lap thé, ma trinh tu nay lai duoc
lién két hoat dong 5" v6i 3" UTR va; caxet gen chuyén tht hai dé chon loc céc té bao thuc

vat da bién nap sir dung k¥ thuat chon loc spectinomycin. CAu tric 6 chira caxet gen chuyén
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thi nhit dé biéu hién TIC4472PL khong gin dich ma chira trinh ty khéi dong co dinh,
duoc lién két hoat dong 5 véi trinh tw din dau, dugc lién két hoat dong 5” vdi intron, dugc
lién két hoat dong 5° v6i trinh tw ma hoa tbng hop ma héa protein TIC4472PL khong gén
dich, ma trinh tu nay lai dugc lién két hoat dong 5” v6i 3° UTR va; caxet gen chuyén tha

hai dé chon loc céc té bao thuc vat da bién nap sir dung k¥ thuét chon loc spectinomycin.

Hai c4u tric vecto nhi thé duge ciu tric bang cach st dung cac quy trinh da biét
trong linh vuc nay dé bidu hién TIC2613PL khong gén dich. Céu triic 7 chira caxet gen
chuyén thtr nht dé biéu hién TIC2613PL khong gén dich ma chtra trinh tu khoi dong co
dinh, duoc lién két hoat dong 5° v6i trinh tu din dau, dugc lién két hoat dong 5" v6i trinh
tw ma hoa tong hgp ma héa protein TIC2613PL khong dugc gén dich, ma trinh tu nay lai
lién két hoat dong 5° v6i 3° UTR va; caxet gen chuyén tht hai dé chon loc cac té bao thuc
vat da bién nap sir dung k¥ thuat chon loc spectinomycin. Chu trtc 8 chira caxet gen chuyén
thit nhit dé biéu hién TIC2613PL khong gin dich ma chira trinh tu khoi dong co dinh,
duoc lién két hoat dong 5° véi trinh tu dan dau, dugc lién két hoat dong 5” v6i intron, dugc
lién két hoat dong 5° v6i trinh tw ma héa tdng hop ma héa protein TIC2613PL khong gin
dich, ma trinh tu nay lai dugc lién két hoat dong 5" v6i 3” UTR va; caxet gen chuyén thir

hai dé chon loc céac té bao thuc vat da bién nap st dung k¥ thuat chon loc spectinomycin.

CAu tric vecto bién nap nhi thé thu duoc duge stir dung dé bién nap té bao cay dau
tuong st dung quy trinh bién nap qua trung gian Agrobacterium. Cac té bao dau twong da
bién nap dugc cam g dé tao ra ciy bang cac quy trinh da biét trong linh vurc nay. Cac
thtr nghiém sinh hoc st dung cac dia 14 cay dugc thuc hién twong tu cac quy trinh dugc mo
ta trong Patent My sb 8,344,207. Cay dau twong chua bién nap duoc st dung dé thu duoc
mb dé str dung 1am dbi chung am. Nhiéu su kién bién nap d4u tuong Ro thu duoc tir cc
vecto nhi thé duoc danh gia chong lai siu xanh Mién Nam (SAW, Spodoptera eridania),
sau do dau twong (SBL, Chrysodeixis includens), va sau duc qua cay dau tuong (SPW,
Helicoverpa zea). Didm sé dénh gia hu hai 14 (LDR) 1a tuong tw véi céc diém s6 nhu d6i
v6i cdy bong nhung khac nhau ¢ khodng ty 1€ phén tram hu hai duge st dung dé xé4c dinh
diém s nay. Diém s6 danh gia hu hai 14 va khoang danh gia hu hai 14 theo ty 1& phan tram

duoc trinh bay trong Bang 9 dudi day.

42



44720

43/86

Béng 9. Piém sb danh gia hw hai 1a (LDR) cdy d4u twong va khoing ty 1¢ phan trim

hw hai twong &ng.

Piém Khoang danh gia hw hai la
LDR (LDR)

1 LDR <20%

2 20% <LDR <35%

3 35% < LDR <70%

4 LDR > 70%

Piém sb danh gi hu hai 14 cho céc ciy bong Ro da bién nap bicu hién TIC4472PL
va TIC2613PL duoc trinh bay trong Bang 10 dudi dy. S6 luong cac sw kién thé hién diém

s LDR trong tong sd su kién duge thir nghiém duoc chi ra trong dau ngoic don.

Bing 10. Piém sé d4nh gia hw hai la (LDR) va s6 lugng sy ki¢n thé hi¢én LDR doi véi
cdc ciy d4u twong Ro da bién nap biéu hién TIC4472PL va TIC2613PL.

Poc td CAu triic | SAW SBL SPW
TIC4472PL | CAutrac 4 | 1(23/29) | 1(29/29) |3 (8/29)
TIC4472PL | CAutrac 5 | 1(20/29) | 1(28/29) |1(1/29)
TIC4472PL | CAu trac 6 | 1 (10/29) | 1 (15/15) | 3 (3/15)
TIC2613PL | Chu trac 7 | 1(22/30) | 1(24/30) |3 (1/30)
TIC2613PL | CAu trac 8 | 1 (14/25) | 1(22/25) |2 (2/25)

Nhu c6 thé thdy trong Bang 10 trén day, ca sw biéu hién cia TIC4472PL va
TIC2613PL déu thé hién hiéu qua cao chéng lai SAW va SBL. Hoat tinh la thap hon déi

v6i ca hai protein chéng lai SPW.

Céc su kién dau twong R duge chon tir cac cdy dau tuong Ro dé bién nap biéu hién
TIC4472PL va TIC2613PL duoc thir nghiém trén day va dugc st dung trong thir nghiém
dia 14 chéng lai SAW, SBL, va SPW. Su kién dau twrong Ri biéu hién TIC4472PL ciing
duoc danh gia chong lai sdu buém cdy dau meo rimg (VBW, Anticarsia gemmatalis). Bang
11 thé hién diém sb danh gia hu hai 14 cho cdy dau twong Ry da dugc bién nap biéu hién

TIC4472PL va TIC2613PL.
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Bang 11. Diém sé d4nh gia hur hai 1 (LDR) va s6 lwgng sy kién thé hi¢n LDR déi véi
cac ciy ddu twong Ry da bién nap biéu hi¢n TIC4472PL va TIC2613PL.

Pic td CAu triic | SAW SBL SPW VBC
TIC4472PL | CAutric 5 |1 (3/8) 1(5/8) 3 (2/8)
TIC4472PL | Cdutric 6 |1(1/9) 1 (6/9) 3(1/9) 1(3/9)
TIC2613PL | Cautrac 8 |2(2/10) |1(9/10) |4 (4/10)
Nhu ¢6 thé thay trong Bang 11, s6 luong su kién dau tuong Ry dugce bién nap véi

TIC4472PL thé hién hiéu luc cao chdng lai SAW va SBL. Ngoai ra, mot sd su kién dau

twong Ry duoc bién nap béng cach st dung CAu trtc 6 thé hién hiéu luc cao chéng lai VBC.
Céc su kién dau twong Ry duge bién nap v6i TIC2613PL thé hién hiéu lyc cao chong lai

SBL.

Céc sb liéu trén day ching minh rang cac cay dau tuong da bién nap biéu hién
TIC4472PL hodc TIC2613PL tao ra tic dung chdng lai con tring Lepidopteran, cu thé la
sau xanh Mién Nam (Spodoptera eridania) va sau do dau twong (Chrysodeixis includens)

va sau budm cay dau meo rung (Anticarsia gemmatalis).
Vidu 6

Thit nghiém vé hoat tinh TIC4472PL va TIC2613PL chdéng lai vat giy hai

Lepidopteran & cac ciy ngo da bién nap 6n dinh

Céc vecto bién nap thuc vat nhi thé chira caxet gen chuyén duoc thiét ké dé biéu
hién ca protein diét vat gay hai TIC4472PL hoac TIC2613PL khong duoc gén dich va dugc
gén dich lap thé duoc tach dong bang cach str dung cac quy trinh da biét trong linh vurc
nay. Cac vecto thu dugc dugce su dung dé bién nap 6n dinh cay ngo. Cac mo dugc thu
hoach tir cac thé bién nap va dugc st dung trong thir nghiém sinh hoc con trung chéng lai

c4c sdu bo Lepidopteran khac nhau.

Trinh tu ma hoéa téng hop ma hoéa protein TIC4472PL (SEQ ID NO:3) hodc
TIC2613 (SEQ ID NO:9) duoc tach dong vao céc vecto bién nap nhi thé. Déi véi protein
duogc gén dich lap thé, trinh tw ma hoa protein diét vat gy hai TIC4472PL hogc TIC2613PL
tong hop duoc lién két hoat dong trong khung v6i trinh tw ma hoa peptit tin hi¢u gin dich
luc lap. Cac vecto bién nap thuc vat thu dugc chira caxet gen chuyén tht nhat dé biéu hién
protein diét vat gy hai TIC4472PL hodc TIC2613PL chura trinh tu khoi dong co dinh,

duoc lién két hoat dong 5 v6i trinh tu din, duge lién két hoat dong 5° v6i intron, dugc
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lién két hoat dong 5 v6i trinh tw md héa tong hop ma hoa protein TIC4472PL hodc
TIC2613PL gén dich hodc khong gin dich lap thé, ma trinh tw nay lai dwoc lién két hoat
dong 5" voi 3 UTR; va caxet gen chuyén tht hai dé chon loc céc té bao thuc vat da bién

nap bang cach st dung k¥ thuat chon loc glyphosate.

Cac cay ngo dugc bién nap bang cic vecto bién nap nhi thé nhu dugc mo ta trén
day bang cich st dyng quy trinh bién nap qua trung gian Agrobacterium. Cac té bao da
bién nap duogc cam g dé tao ra thuc vét bang cac quy trinh da biét trong linh vuc nay.
Céac thir nghiém sinh hoc st dung céc dia 14 cay duoc thue hién twong tu cac quy trinh dugc
mo ta trong Patent My s6 8,344,207. Cay ngd chua bién nap dugc st dung dé thu dugc mo
dé str dung 1am dbi chémg am. Nhiéu sy kién bién nap tir mdi vecto nhi thé duoc danh gia
chéng lai siu xanh da lang (BAW, Spodoptera exigua), sau xam (BCW, Agrotis ipsilon),
sau duc bép trén cay ngd (CEW, Helicoverpa zea), sdu 1a bong (CLW, Alabama argillacea),
sau duc than bép Chau Au (ECB, Ostrinia nubilalis), sau xanh mua thu (FAW, Spodoptera
frugiperda), siu duc qua Old World (OWB, Helicoverpa armigera), sdu 1a Oriental (OLW,
Spodoptera litura), sdu hong hai bong (PBW, Pectinophora gossypiella), séu do dau tuong
(SBL, Chrysodeixis includens), sau ddm duc qua (SBW, Earias vittella), sau duc than ngd
Tay Nam (SWCB, Diatraea grandiosella), sau duc than mia (SCB, Diatraea saccharalis),
sau duc chdi cay Thudc 14 (TBW, Heliothis virescens), va sdu buém cdy dau meo rung

(VBW, Anticarsia gemmatalis), cling nhu con tring gy hai Lepidopteran khac.

Céc siu bo dugc quan st vé ti 1é tir vong va choang do tiéu hoa cic dia 14 da trinh
bay biéu hién TIC4472PL hodc TIC2613PL va dugc so sanh voi cic dia 14 thu duge tir cay

ngd khong bién nap.

T4t ca cac ché phém dugc md ta va dugce yéu cu bao hd & day co thé duoc tao ra
va duoc thyc hién ma khong can thr nghiém qua mirc theo phan mé ta nay. Mic du céc
ché pham theo séng ché da dugc mo ta theo cac phuong an minh hoa trén day, s&€ 1a rd rang
v6i ngudi c6 kién thirc trung binh trong linh vy nay la cac bién ddi, thay ddi, cai bién, va
céc thay thé c¢6 thé dugc 4p dung cho ché pham dugc mo ta & day, ma khong vuot ra ngoai
tinh than va pham vi ctia sang ché. Cu thé hon, 16 rang 1a mot s6 hop chat c6 lién quan ca
vé héa hoc va vat Iy ¢6 thé dugc thay thé cho cac hop chit dugc mo ta & day trong khi cac
két qua gidng hodc twong tw van dat dugc. TAt ca cac thay thé va cai bién tuong tu nay rd
rang d6i véi ngudi c6 kién thurc trung binh trong linh vuc ndy dugc xem la nam trong tinh
than va pham vi clia sang ché nhu dugc x4c dinh boi yéu cau bao ho kém theo.
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Tht c4 cac cong bd va tai liéu patent da cong bd dugce trich din trong phan mo ta
nay dugc dua vao day bang cach vién din dén mirc do gidng nhu tirng cong bb hoac don

yéu cdu cip patent nay dugc chi ra cu thé va riéng biét 1a dugc dua vao bang cach vién dan.
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YEU CAU BAO HO
1. Phan tt axit nucleic tai to hop chira trinh tu khoi dong khac loai dugc lién két hoat dong
v6i doan polynucleotit md hoa protein diét vat gy hai hodc doan co tac dung diét vat gay
hai cda no, trong do:

a. protein diét vat gay hai nay bao gbm trinh tur axit amin cua SEQ ID NO:4, SEQ
ID NO:2, hoac SEQ ID NO:6 va thé hién hoat tinh diét vat giy hai; hodc

b. protein diét vat gdy hai nay bao gdm trinh ty axit amin c6

d6 ddng nhét trinh ty axit amin it nhat 12 93%, hogc 95%, hodc 98% hodc 99%, hodc
khoang 100% véi SEQ ID NO:4, SEQ ID NO:2, hogc SEQ ID NO:6 va thé hién hoat tinh
diét vat gay hai; hoac

c. doan polynucleotit nay lai hoa trong cac diéu kién lai héa nghiém ngit véi
polynucleotit ¢6 trinh tu nucleotit cia SEQ ID NO:3, SEQ ID NO:1, hodc SEQ ID NO:5
va protein diét vat gay hai dugc ma hoa nay thé hién hoat tinh diét vat gay hai.
2. Phan tir axit nucleic ti td hop theo diém 1, trong do:

a. phan tr axit nucleic tai td hop bao gdm trinh tu c6 chirc ning biéu hién protein
diét vat gy hai ¢ thuc vat; hodc

b. phén tir axit nucleic tai tb hop dugc biéu hién & té bao thuc vat dé tao ra lugng c6
tac dung diét vat gdy hai cla protein diét vat gy hai; hoac

c. phan tr axit nucleic tai td hop nay trong su lién két hoat dong véi vecto, va vecto
nay dugc chon tir nhém bao gém plasmit, phagemit, bacmit, cosmit, va nhiém sic thé nhan
tao cua vi khuén hodc nAm men.
3. Té bao chu bao gdm phan tir axit nucleic tai t6 hop theo diém 1, trong d6 té bao chi nay
dugc chon tir nhom bao gém té bao vi khuén va té bao thuc vat.
4. Té bao chu theo diém 3, trong d6 té bao chu vi khuan 1a tir chi vi khuan duogc chon tir
nhom bao gém: Agrobacterium, Rhizobium, Bacillus, Brevibacillus, Escherichia,

Pseudomonas, Klebsiella, Pantoea, va Erwinia.

5. Té bao chu theo diém 4, trong d6 loai Bacillus 1a Bacillus cereus hodc Bacillus
thuringiensis, Brevibacillus nay 1a Brevibacillus laterosperous, va Escherichia nay

1a Escherichia coli.
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6. Té bao chu theo diém 3, trong do té bao thuc vat 1a té bao thuc vat hai 14 mam hoac mot
14 mam.

7. Té bao chu theo diém 6, trong d6 té bao thuc vat duoc chon tir nhém bao gém té bao cay
¢0 linh lang, chudi, lta mach, dau, bong cai xanh, bép cai, cai, ca rét, sén, thau dﬁu, bong
cai trrflng, cin tay, dau ga, céi thao, cam, dira, ca phé, ngo, cd ba la, bong, bau bi, dua chudt,
g linh sam, ca tim, bach dan, lanh, t6i, nho, cay hublong, téi tay, rau diép, thong trAm
huong, ké, dua, qua hach, yén mach, 6liu, hanh tdy, cdy canh, co, co, ddu Ha Lan, lac, 6t,
dau triéu, théng, khoai tdy, bach duong, bi do, thong Radiata, cu cai, cai dau, la, cay than
ré, laa mach den, héng hoa, cdy bui, ciy cao luvong, thong phuong Nam, dau nanh, rau chén
vit, bi, dau tay, cu cai duong, mia, huéng duong, ngd ngot, gd gdm, khoai lang, c6 ké MY,

tra, thudc 14, ca chua, tiéu hac mach, co, dua hau, va laa mi.

8. Phan tir axit nucleic tai t6 hop theo diém 1, trong d6 protein nay thé hién hoat tinh chdng

lai cOn trung Lepidopteran.

9. Phan tir axit nucleic tai to hop theo diém 8, trong d6 con trung nay duoc chon tir nhom
bao gébm: siu xanh da lang (Spodoptera exigua), sdu duc bép trén cay ngd (Helicoverpa
zea), sau 14 bong (dlabama argillacea), sdu duc than bép chau Au (Ostrinia nubilalis), séu
xanh mua thu (Spodoptera frugiperda), sdu duc qua Old World (Helicoverpa armigera),
sau 14 Oriental (Spodoptera litura), sdu hdng hai bong (Pectinophora gossypiella), sau
hdng hai bong khang CrylAc (Pectinophora gossypiella), sau do déu twong (Chrysodeixis
includens), sau xanh mién Nam (Spodoptera eridania), sdu duc thdn ngd Tay Nam
(Diatraea grandiosella), sau débm duc qua (Earias vittella), su duc than mia (Diatraea
saccharalis), sau duc chdi cay Thubc 14 (Heliothis virescens), va sdu buém cay dau meo

rung (Anticarsia gemmatalis).

10. Cay hoic bd phan cua no chira phan tir axit nucleic tai td hop theo diém 1, trong d6 cay

nay khang lai su pha hoai cua cong trung.

11. Cay hodc bo phén cua n6 theo diém 10, trong d6 cAy nay la cay mot 14 mam hoic ciy
hai 14 mam.

12. Cay theo diém 10, trong d6 cdy nay dugc chon tir nhém bao gbm co linh ling, chuéi,
lia mach, dau, béng cai xanh, bép cai, cai, ca rot, sin, thau dau, bong cai tréng, can tay,
dau ga, cai théo, cam, dira, ca phé, ngd, co ba 14, bong, bau bi, dua chudt, gd linh sam, ca
tim, bach dan, c4y lanh, t6i, nho, cay hublong, to1 téy, rau diép, thong trAm huong, ké, qua
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dua, qua hach, yén mach, oliu, hanh tay, cdy canh, co, cd, ddu Ha Lan, cu lac, cdy 6t, dau
tridu, thong, khoai tay, bach duong, bi do, thong Radiata, cu cai, hat cai dau, lua, cay than
ré, lda mach den, h@)ng hoa, cdy bui, cdy cao luong, thong phuong Nam, ddu tuong, rau
chan vit, qua bi, dau tay, ci cai duong, mia, hoa huéng duong, ngd ngot, gs gom, khoai

lang, c6 ké My, che, thudc 14, ca chua, tiéu hic mach, co, dua h4u, va laa my.
13. Hat cta cy theo diém 10, trong d6 hat nay bao gdm phan tir axit nucleic tai t hop.
14. Ché pham trc ché con tring chtra phén tir axit nucleic tai t6 hop theo diém 1.

15. Ché pham trc ché con tring theo diém 14, con bao gdm trinh tu nucleotit ma hoa it nhét

mot chat diét vat gdy hai khac ma khéc vé6i protein diét vt gy hai nay.

16. Ché phém trc ché con trung theo diém 15, trong d6 it nhit mot chét diét vat gay hai
khéac nay dugc chon tir nhém bao gdm protein trc ché con tring, phan tir dSARN wc ché

con trung, protein phu trg.

17. Ché phém {rc ché con tring theo diém 16, trong do it nhat mot chét diét vat gay hai
khéc thé hién hoat tinh chdng lai mot hodc nhidu vat gay hai thudc cac bd Lepidoptera,

Coleoptera, hodc Hemiptera.

18. Ché pham trc ché con trung theo diém 17, trong do it nhét mot protein diét vat gdy hai
khac duogc chon tir nhém bao gdm céc bién thé CrylA, CrylAb, CrylAc, CrylA.105,
CrylAe, CrylB, CrylC, CrylC, CrylD, CrylE, CrylF, thé kham CrylA/F, cic bién thé
CrylG, CrylH, Cryll, CryllJ, CrylK, CrylL, Cry2A, Cry2Ab, Cry2Ae, Cry3, Cry3A,
Cry3B, Cry4B, Cry6, Cry7, Cry8, Cry9, Cryl5, Cry34, Cry35, Cry43A, Cry43B,
Cry51Aal, ET29, ET33, ET34, ET35, ET66, ET70, TIC400, TIC407, TIC417, TIC431,
TIC800, TIC807, TIC834, TIC853, TIC900, TIC901, TIC1201, TIC1415, TIC2160,
TIC3131, TIC836, TIC860, TIC867, TIC869, TIC1100, VIP3A, VIP3B, VIP3Ab, AXMI-
AXMI-, AXMI-88, AXMI-97, AXMI-102, AXMI-112, AXMI-117, AXMI-100, AXMI-
115, AXMI-113, va AXMI-005, AXMI134, AXMI-150, AXMI-171, AXMI-184, AXMI-
196, AXMI-204, AXMI-207, AXMI-209, AXMI-205, AXMI-218, AXMI-220, AXMI-
221z, AXMI-2227, AXMI-223z, AXMI-224z va AXMI-225z, AXMI-238, AXMI-270,
AXMI-279, AXMI-345, AXMI-335, AXMI-R1 va céc bién thé ciia chiing, IP3 va cc bién
thé ctia ching, DIG-3, DIG-5, DIG-10, DIG-657 va protein DIG-11.
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19. Ché phim trc ché cén tring theo diém 14, duge xédc dinh la chira té bao thuc vt bicu

hién phan tr axit nucleic tai t6 hop nay.

20. Thuong phém duoc san xuét tir cay hodc bd phan ctia n6 theo diém 10, trong d6 thuong
pham nay bao gbm lugng phét hién dugc clia phéan tir axit nucleic tai t6 hop hodc protein

diét vat gay hai nay.

21. Thuong pham theo diém 20, dugc chon tir nhém bao gdm ngd thwong pham dugc dong
g6i bang may xir Iy hat, bong ngd, banh ngd, bot ngo, bot ngd xay tho, xird ngd, dau ngo,
thirc an san cho gia stc chtra ngd, tinh bdt ngd, ngil cbe chira ngd, va cac san pham tuong
tu, va cac thuong pham twong tng tir dau tuong, lua, laa my, cdy cao luong, ddu triéu, lac,
trai cdy, dua, va rau cac bao gém, néu c6 thé, nuée ép, dich c6 dac, mut, thach, mut dac,
va cac dang an dugc khac cia cac thuong pham nay chira lugng phét hién duoc cia cac
polynucleotit va hodc polypeptit theo sang ché nay, hat bong nguyén chét hodc da xtr 1y,
dau bong, xo vai, hat va cac by phén cua cay duge xu ly dé 1am thuc pham hodc thirc dn
cho gia stic, soi, gidy, sinh khéi, va c4c san pham nhién liéu nhu nhién ligu thu duoc tir dau
bong hodc vién thu dugc tur phé pham ctia méy tach soi bong, hat dau twong nguyén chét
hoac dugc xu 1y, dau dau twong, protein dau tuong, bot thd dau twong, bot dau tuong, vay
déu tuong, cAm dau tuong, sita dau trong, pho mat déu twong, rugu dau tuong, thirc dn gia
stic chtra ddu tuong, gidy chira dau tuong, kem chira dau tuong, sinh khéi ddu tuong, va
c4c san pham nhién liéu dugc san xuét bang cach sir dung cdy du tuong va cic bo phan

cua cay dau tuong.

22. Phuong phéap san xuét hat bao gdbm céc budc:
a. gieo hat thr nhét theo diém 13;
b. trdng cay tir hat; va

c. thu hoach hat tlr cay nay, trong d6 hat dugc thu hoach nay bao gbm phan tir axit

nucleic tai t6 hop.

23. Phuong phap phong trlr su pha hoai cta vat gdy hai hodc loai gay hai Lepidopteran,

phuong phép nay bao gdm céc budc:

a. cho vat gay hai tiép xuc vé6i lugng c6 tac dung diét con tring cua protein diét vat

gy hai nhu duoc chi ra trong SEQ ID NO:4, SEQ ID NO:2, hodc SEQ ID NO:6; hoac
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b. cho vat gay hai tiép xtic v6i lugng c6 tac dung diét con trung cua mot hodc nhiéu
protein diét vat gy hai bao gém trinh tu axit amin c6 do d@)ng nhét trinh ty axit amin it
nhét 12 93%, hodc 95%, hoidc 98%, hodc 99%, hoac khoang 100% v6i SEQ ID NO:4, SEQ
ID NO:2, hodc SEQ ID NO:6.

24. Phuong phéap phat hién sy c6 mat ctia phan tir axit nucleic tai t6 hop theo diém 1 trong
mau chirta ADN bd gen thuc vat, bao gém:

a. cho mau nay tiép xic v6i mau do axit nucleic ma lai héa trong céac diéu kién lai
héa nghiém ngat voi ADN bo gen tir thyc vat chira phan tr ADN theo diém 1, va khong lai
hoa trong diéu kién lai hoa nhu vay véi ADN bd gen tir thuc vat déng hop tir khdc ma
khong chira phén tir axit nucleic tai td hop theo diém 1, trong d6 mau do nay 1a tuong dong
hodc bd sung v6i SEQ ID NO:3, hodc trinh twr ma hoa protein diét vat gay hai chura trinh
tu axit amin co

d6 ddng nhat trinh tw axit amin it nhat 1a 93%, hodc 95%, hodc 98%, hodc 99%,
hodc khoang 100% véi SEQ ID NO:4, SEQ ID NO:2, hodc SEQ ID NO:6;

b. dwa mAu va miu do nay vao cac diéu kién lai hoa nghiém ngat; va

c. phat hién sy lai hoa ciia mau do v6i ADN ctia mau.

25. Phuong phap phét hién sy c6 mat cta protein di¢t vat gy hai trong mau chira protein,
trong d6 protein diét vat gay hai nay bao gdm:

a. trinh tu axit amin cua SEQ ID NO:4, SEQ ID NO:2, hodc SEQ ID NO:6;

b. do ddng nhét trinh tw axit amin it nhat 1a 93%, hodc 95%, hodc 98%, hodc 99%
hoic khoang 100% véi SEQ ID NO:4, SEQ ID NO:2, hogc SEQ ID NO:6,

c. manh chira it nhat 800 axit amin lién tuc cia SEQ ID NO: 2, SEQ ID NO: 4, hodc
SEQ ID NO: 6;

phuong phép nay bao gdm cac budc:

1. cho miu tiép xtic véi khang thé ¢6 phan tng mién dich; va
il. phat hién sy c6 mat cla protein.
26. Phuong phip theo diém 25, trong d6 budc phat hién bao gdm ELISA, hogc tham tach

Western.
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27. Phan t axit nucleic tai to hop theo diém 1, trong d6 doan polynucleotit ndy méa hoa
protein diét vat gay hai bao gém trinh tu axit amin cia SEQ ID NO:4, SEQ ID NO:2, hodc
SEQ ID NO:6 va thé hién hoat tinh diét vat giy hai.

28. Phan tit axit nucleic tai t6 hop theo diém 27, trong d6 doan polynucleotit ndy ma hoa

protein diét vat gay hai bao gbm trinh ty axit amin cia SEQ ID NO:4.

29. Phén tir axit nucleic tai tb hop theo diém 27, trong d6 doan polynucleotit nay ma hoa
protein diét vat gdy hai bao gdm trinh tu axit amin cua SEQ ID NO:2 va thé hién hoat tinh
diét vat gay hai.

30. Phan tit axit nucleic tai td hop theo diém 27, trong d6 doan polynucleotit nay ma hoa
protein diét vat gdy hai bao gém trinh tu axit amin cua SEQ ID NO:6 va thé hién hoat tinh
diét vat gay hai.

31. Phan i axit nucleic tai t& hop theo diém 1, trong d6 doan polynucleotit nay ma héa
protein diét vat gay hai bao gbm trinh tu axit amin c6 do ddng nhét trinh ty axit amin it
nhét 12 93% véi SEQ ID NO:4, SEQ ID NO:2, hogc SEQ ID NO:6 va thé hién hoat tinh
diét vat gay hai.

32. Phan tir axit nucleic tai td hop theo diém 31, trong d6 doan polynucleotit nay ma hoa
protein diét vat gay hai bao gbm trinh tu axit amin c6 do ddng nhét trinh ty axit amin it
nhét 12 95% véi SEQ ID NO:4, SEQ ID NO:2, hogc SEQ ID NO:6 va thé hién hoat tinh
diét vat gay hai.

33. Phan t axit nucleic tai to hop theo diém 32, trong d6 doan polynucleotit nay ma hoa
protein diét vat gay hai bao gdm trinh ty axit amin c¢6 d§ d6ng nhét trinh ty axit amin it
nhét 12 98% vé6i SEQ ID NO:4, SEQ ID NO:2, hoac SEQ ID NO:6 va thé hién hoat tinh
diét vat gay hai.

34. Phan tir axit nucleic tai t6 hop theo diém 33, trong d6 doan polynucleotit nay mé hoa
protein diét vat gy hai bao gbm trinh tu axit amin c6 do dbng nhét trinh ty axit amin it
nhét 1a 99% véi SEQ ID NO:4, SEQ ID NO:2, hoic SEQ ID NO:6 va thé hi¢n hoat tinh
diét vat gay hai.

35. Phéan tir axit nucleic tai td hop theo diém 1, trong d6 doan polynucleotit nay lai héa

trong cac diéu kién lai hoa nghiém ngat véi polynucleotit 6 trinh tu nucleotit cia SEQ ID
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NO:3, SEQ ID NO:1, hoic SEQ ID NO:5 va protein diét vat gdy hai dugc ma hoéa nay thé
hién hoat tinh diét vat gay hai.

36. Phan tt axit nucleic tai to hop theo diém 35, trong d6 doan polynucleotit nay lai hoa
trong cac diéu kién lai hoa nghiém ngit v6i polynucleotit ¢6 trinh tw nucleotit cua SEQ ID
NO:3 va protein diét vat gdy hai duoc mé hoa nay thé hién hoat tinh diét vat gay hai.

37. Phan tt axit nucleic tai to hop theo diém 33, trong d6 doan polynucleotit nay lai hoa
trong cac diéu kién lai h6a nghiém ngit véi polynucleotit ¢6 trinh tu nucleotit cia SEQ ID
NO:1 va protein diét vat gdy hai dugc méa hoa nay thé hién hoat tinh diét vat gy hai.

38. Phan tt axit nucleic tai to hop theo diém 335, trong d6 doan polynucleotit nay lai hoa
trong cac diéu kién lai h6a nghiém ngit v6i polynucleotit c6 trinh tu nucleotit cia SEQ ID

NO:5 va protein diét vat gdy hai dugc méa hoa nay thé hién hoat tinh diét vat gay hai.

53



44720

DANH MUC TRINH TU

<110> Monsanto Technology LLC
Bowen, David J
Chay, Catherine A
Howe, Arlene R
Kesanapalli, Uma

<120>

54/86

Phan t@ axit nucleic tai td hop m3 hdéa protein diét vat gay hai,

ché phdm Gc ché cén trung va phuong phap phong tru su pha hoal cta vat
gay hai hodc loai gay hai Lepidopteran

ccaatgcgta
gatatcaact
taactttgta
aggcccttet
agaagcatat
tatatatgtg
tagagtagtt
tcgaatttct
tctagctata
tgtcaatgaa
aaatacgtat
atataatcga
aaactatgac
tacggaccca

taacgttatg

<130> MONS:426WO
<150> US 62/406082
<151> 10-10-2016
<160> 10
<170> PatentIn phién ban 3.5
<210> 1
<211> 3564
<212> ADN
<213> Bacillus thuringienses
<220>
<221> misc feature
<222> (1)..(3564)
<223>

thu
<400> 1
atgaataata atattgaaaa
60
gtaattttgg atggagaacg
120
cttgttcaac ttctggtatc
180
gattttgtat ggggaatagt
240
caattaattc agcaaagaat
300
ggaataggaa acaatttcaa
360
aataatccag caaccaggaa
420
gaaagggaca ttccttcgtt
480
gctcaagcgg ccaatctgca
540
tggggattga caacaacaaa
600
gaatatgctg atcactgtgc
660
acgtatcaag attggataac
720
gatatcgctg ctttctttcc
780
caactaacaa gggaagttta
840
gtagctcaat tacctacttt
900

ccttacaatt
ggtaattcat
ccaggcggag
ccatgggatg
gctagggctg
gaagcatttc
gatcgctttc
ggatttgaag
ttaagagatt
aactataata
aatcggggat
ttacggagag
aataggcggt
ttaattactt

gaaagcaacg

gtttaagtaa
caattgatat
gatttttagt
catttctagt
cagcaatttc
aagaatggga
gtatacttga
tcceceetttt
ctgtaatttt
gacaaatcag
taaataattt
aattaacatt
atccaattca
ttaatcccca

caattagaaa

Trinh tu axit nucleic m& hoba protein tru sau TIC4472
duoc tlr loai Bacillus thuringiensis EG10742.

tcctgaagaa
ttctctgtca
agggttaata
gcaaattgaa
taatttagaa
agaagatcct
tgggctactt
atccgtttat
tggagaaagda
gcatattgat
accgaaatct
gactgtatta
gccagttggt
gttacagtct

tcctcatttg



tttgatatat
960
tattggggag
1020
atatatggaa
1080
tttaggactt
1140
tttaatttac
1200
cgaggaagag
1260
cctcgcgagg
1320
ccatttttaa
1380
acaattgatc
1440
ggcgcctctg
1500
tttggggatt
1560
ttaagatttc
1620
aacacaggag
1680
ggagagagct
1740
agagctaatc
1800
agtagtggtg
1860
gcagaatatg
1920
caaagaggat
1980
gagtgtttat
2040
catgcgaagc
2100
aatgggcaac
2160
gacgtattca
2220
tatttatatc
2280
gggtatatcg
2340
gaaacagtaa
2400
ggaaagtgtg
2460
tgttcctgca
2520
gatgttggat
2580

tgaataatct
gacatcgagt
gagaggcgaa
tatcaaatcc
gtggtgttga
gtacagttga
gatatagtca
caacgggtgt
cagacaaaat
tcgttacagg
ttgtatctat
gttatgcttc
ttggagggca
taacatctag
cagatataat
aactttatat
atttggaaag
taaaaacaga
cggatgaatt
gactcagtga
tagaccgtgg
aagagaatta
aaaaaataga
aggatagtca
atgtgccagg
gagaaccgaa
gagacgggaa

gtacagactt

44720

tacaattttt
aacttctaac
ccaggagcct
tactttacga
aggagtagaa
ttctttaacc
tcgtttatgt
agtattttct
tactcagata
accaggtttt
gcaagttaat
cagtagagat
aattagtgtg
aacatttaga
tcgtataaat
agataaaatt
agcacagaag
tgtgacggat
ttgtctggat
tgagcgaaat
ctggagagga
cgtcacacta
tgagtcgaaa
agacttagaa
tacaggttcc
tcgatgcaca
aacatgtgca

aaatgaagat

acggattggt
tatataggag
ccaagatctt
ttattacagc
ttttctacac
gaattaccgc
catgcaactt
tggacgcatc
cctttagtga
acaggagggg
attaattcac
gcacgactta
gacatggctc
tataccgatt
gaacaaccac
gaaattattc
gcggtgaatg
tatcatattg
gaaaaacgag
ttactccagg
agtacggata
ctgggtacct
ttaaaagcct
atctatttaa
ttatggccgce
ccacaccttg
catcattctc

ctaggtgtat

ttagtgttgg
gaggcaacat
ttacttttaa
aaccttggcc
ctacaaatag
ctgaggataa
ttgttcaaag
gcagtgcaac
aaggatttag
atatccttcg
caataacaca
cagtagcgac
ttcagaaaac
ttagtaatcc
tattcggtgc
tagcagatgc
cgctgtttac
atcaagtatc
aattgtccga
atcgaaattt
ttaccatcca
ttgatgagtyg
atacccgcta
ttcgctacaa
tttcagtcga
aatggaatcc
atcatttctc

gggtgatatt

acgcaacttt
aacatctcct
tggacctgtt
agcaccacca
ctttacgtat
tagtgtgcta
atctggaaca
tcttacaaat
agtttggagt
aagaactaac
aagataccgt
aggagcagca
tatggaaatt
tttttcattt
aggctctatt
aacatttgaa
ttctacaaac
caatttagtt
gaaagtcaaa
cacatccatt
aggaggagat
ctatccaacg
tgaattaaga
tgcaaaacac
aagtccaatc
taatctagat
cttggacatt

caagattaag
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44720

actaggaaat
gaaaagagcg
cgtttacaaa
attacaagtg
ccgagaagcg
agaattagaa
aaatggcgat
aaacgaccat
tcgtgtctgt
agaaggctgt
ctgcgtagaa
tcaagaagaa
aagcaattct
tggacgaaga
agctggctat
gattggagaa

atag

acgcaagatg gtcatgcaag
2640

ggagaagcgt tagctcgtgt
2700

ttgcaattag aaacaaatat
2760

gtaaactctc aatatgatag
2820

gataaacgcg ttcatagaat
2880

gtcaatgcgg ctattttcga
2940

gatgcgagaa atgtcattaa
3000

aaagggcatg tagaagaaca
3060

gcagaagtgt cacaagaggt
3120

gcatacaaag agggatatgg
3180

gacgaactga agtttagcaa
3240

tgtaatgatt atcctgcaaa
3300

ggatatgacg aaacttatgg
3360

gaagaaaaag cgtatacaga
3420

ggggattata cgccactacc
3480

accgataagg tatggattga
3540

gaattactcc ttatggagga
3564

<210> 2

<211> 1187

<212> PRT

<213> Bacillus thuringienses
<220>

<221> MISC FEATURE
<222> (1)..(1187)
<223>

<400> 2

Met Asn Asn Asn Ile Glu Asn Gln Cys

1

Asn Pro Glu Glu Val Ile Leu Asp Gly
25

Ser Ser Ile Asp Ile Ser Leu Ser Leu

35

Phe Val Pro Gly Gly Gly Phe Leu Val

50

5

20

40

55

ctagagtttc
gagaaaaaat
gaggcaaaag
gatacgaaca
tatcttccag
gggtgtgttt
tttaataatg
cgttcggtcc
ccaggtcgtg
gtaaccattc
gaggaagtct
tacgggggtg
tccgtatcag
gacaatccat
gtaacaaaag

acggaaggaa

tcgaagagaa
ggagagacaa
aagctgtgga
ttgccatgat
agttatctgt
tcactgcatt
gcttatcatg
ttgttgtccc
gctatatcct
atgggatcga
atccaaacaa
cgtacacttc
ctgattatgc
gtgaatttaa
aattagaata

cattcatcgt

Trinh tu axit amin cua protein tru sdu TIC4472.

Val Pro Tyr Asn Cys
10

Glu Arg Ile Ser Thr
30

Val Gln Leu Leu Val
45

Gly Leu Ile Asp Phe
60

accattagta
acgcgaaaaa
tgctttattt
tcatgcggca
gattccgggt
ctccctatat
ctggaacgtg
ggaatgggaa
tcgtgttaca
gaacaataca
cacggtaacg
tcgtaatcgt
gtcagtttat
cagagggtat

cttcccagaa

ggacagtgtg

Leu Ser
15
Gly Asn

Ser Asn

Val Trp
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Gly

65

Gln

Ser

Phe

Val

Pro

145

Ala

Phe

Asn

Thr

Trp

225

Asp

Gln

Thr

Val

Asn

305

Tyr

Ile

Ser

Ile

Leu

Asn

Gln

Val

130

Ser

Gln

Gly

Arg

Tyr

210

Ile

Ile

Pro

Phe

Met

290

Asn

Trp

Thr

Phe

Val

Ile

Leu

Glu

115

Asp

Phe

Ala

Glu

Gln

195

Asn

Thr

Ala

Val

Asn

275

Glu

Leu

Gly

Ser

Thr

Gly

Gln

Glu

100

Trp

Arg

Arg

Ala

Arg

180

Ile

Arg

Tyr

Ala

Gly

260

Pro

Ser

Thr

Gly

Pro

340

Phe

Pro

Gln

85

Gly

Glu

Phe

Ile

Asn

165

Trp

Arg

Gly

Asn

Phe

245

Gln

Gln

Asn

Ile

His

325

Ile

Asn

Ser

70

Arg

Ile

Glu

Arg

Ser

150

Leu

Gly

His

Leu

Arg

230

Phe

Leu

Leu

Ala

Phe

310

Arg

Tyr

Gly

Pro

Tle

Gly

Asp

Ile

135

Gly

His

Leu

Ile

Asn

215

Leu

Pro

Thr

Gln

Ile

295

Thr

Val

Gly

Pro

44720

Trp

Glu

Asn

Pro

120

Leu

Phe

Leu

Thr

Asp

200

Asn

Arg

Asn

Arg

Ser

280

Arg

Asp

Thr

Arg

Val

Asp

Ala

Asn

105

Asn

Asp

Glu

Ala

Thr

185

Glu

Leu

Arg

Tyr

Glu

265

Val

Asn

Trp

Ser

Glu

345

Phe

Ala

Tyr

90

Phe

Asn

Gly

Val

Ile

170

Thr

Tyr

Pro

Glu

Asp

250

Val

Ala

Pro

Phe

Asn

330

Ala

Arg

Phe

75

Ala

Asn

Pro

Leu

Pro

155

Leu

Asn

Ala

Lys

Leu

235

Asn

Tyr

Gln

His

Ser

315

Tyr

Asn

Thr

Leu

Arg

Ile

Ala

Leu

140

Leu

Arg

Val

Asp

Ser

220

Thr

Arg

Thr

Leu

Leu

300

Val

Ile

Gln

Leu

Val

Ala

Tyr

Thr

125

Glu

Leu

Asp

Asn

His

205

Thr

Leu

Arg

Asp

Pro

285

Phe

Gly

Gly

Glu

Ser

Gln

Ala

Val

110

Arg

Arg

Ser

Ser

Glu

190

Cys

Tyr

Thr

Tyr

Pro

270

Thr

Asp

Arg

Gly

Pro

350

Asn

Ile

Ala

95

Glu

Asn

Asp

Val

Val

175

Asn

Ala

Gln

Val

Pro

255

Leu

Phe

Ile

Asn

Gly

335

Pro

Pro

Glu

80

Ile

Ala

Arg

Ile

Tyr

160

Ile

Tyr

Asn

Asp

Leu

240

Ile

Ile

Asn

Leu

Phe

320

Asn

Arg

Thr
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Leu

Gly

385

Arg

Asn

Thr

Phe

Asp

465

Gly

Arg

Ser

Arg

Gly

545

Gly

Pro

Pro

Lys

Leu

625

Gln

Arg

370

Val

Gly

Ser

Phe

Ser

450

Lys

Ala

Arg

Pro

Asp

530

Gly

Glu

Phe

Leu

Ile

610

Glu

Arg

355

Leu

Glu

Arg

Val

Val

435

Trp

Ile

Ser

Thr

Ile

515

Ala

Gln

Ser

Ser

Phe

595

Glu

Arg

Gly

Leu

Gly

Gly

Leu

420

Gln

Thr

Thr

Val

Asn

500

Thr

Arg

Ile

Leu

Phe

580

Gly

Ile

Ala

Leu

Gln

Val

Thr

405

Pro

Arg

His

Gln

Val

485

Phe

Gln

Leu

Ser

Thr

565

Arg

Ala

Ile

Gln

Lys
645

Gln

Glu

390

Val

Arg

Ser

Arg

Ile

470

Thr

Gly

Arg

Thr

Val

550

Ser

Ala

Gly

Leu

Lys

630

Thr

Pro

375

Phe

Asp

Glu

Gly

Ser

455

Pro

Gly

Asp

Tyr

Val

535

Asp

Arg

Asn

Ser

Ala

615

Ala

Asp

44720

360

Trp

Ser

Ser

Gly

Thr

440

Ala

Leu

Pro

Phe

Arg

520

Ala

Met

Thr

Pro

Ile

600

Asp

Val

Val

Pro

Thr

Leu

Tyr

425

Pro

Thr

vVal

Gly

Val

505

Leu

Thr

Ala

Phe

Asp

585

Ser

Ala

Asn

Thr

Ala

Pro

Thr

410

Ser

Phe

Leu

Lys

Phe

490

Ser

Arg

Gly

Leu

Arg

570

Ile

Ser

Thr

Ala

Asp
650

Pro

Thr

395

Glu

His

Leu

Thr

Gly

475

Thr

Met

Phe

Ala

Gln

555

Tyr

Ile

Gly

Phe

Leu

635

Tyr

Pro

380

Asn

Leu

Arg

Thr

Asn

460

Phe

Gly

Gln

Arg

Ala

540

Lys

Thr

Arg

Glu

Glu

620

Phe

His

365

Phe

Ser

Pro

Leu

Thr

445

Thr

Arg

Gly

Val

Tyr

525

Asn

Thr

Asp

Tle

Leu

605

Ala

Thr

Ile

Asn

Phe

Pro

Cys

430

Gly

Ile

Val

Asp

Asn

510

Ala

Thr

Met

Phe

Asn

590

Tyr

Glu

Ser

Asp

Leu

Thr

Glu

415

His

Val

Asp

Trp

Ile

495

Ile

Ser

Gly

Glu

Ser

575

Glu

Ile

Tyr

Thr

Gln
655

Arg
Tyr
400
Asp
Ala
vVal
Pro
Ser
480
Leu
Asn
Ser
Val
Ile
560
Asn
Gln
Asp
Asp
Asn

640

Val
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Ser

Arg

Arg

Asp

705

Asp

Cys

Ala

Leu

Val

785

Gly

Pro

Ser

Glu

His

865

Gly

Lys

Lys

Gln

His
945

Asn

Glu

Asn

690

Arg

Val

Tyr

Tyr

Glu

770

Pro

Lys

Asn

His

Asp

850

Ala

Glu

Arg

Glu

Val

930

Arg

Leu

Leu

675

Leu

Gly

Phe

Pro

Thr

755

Ile

Gly

Cys

Leu

His

835

Leu

Arg

Ala

Glu

Ala

915

Asp

Ile

Val
660
Ser
Leu
Trp
Lys
Thr
740
Arg
Tyr
Thr
Gly
Asp
820
Phe
Gly
Leu
Leu
Lys
900
Val

Thr

Arg

Glu

Glu

Gln

Arg

Glu

725

Tyr

Tyr

Leu

Gly

Glu

805

Cys

Ser

Val

Gly

Ala

885

Leu

Asp

Asn

Glu

Cys

Lys

Asp

Gly

710

Asn

Leu

Glu

Ile

Ser

790

Pro

Ser

Leu

Trp

Asn

870

Arg

Gln

Ala

Ile

Ala
950

Leu

Val

Arg

695

Ser

Tyr

Tyr

Leu

Arg

775

Leu

Asn

Cys

Asp

val

855

Leu

Val

Leu

Leu

Ala

935

Tyr

44720

Ser

Lys

680

Asn

Thr

Val

Gln

Arg

760

Tyr

Trp

Arg

Arg

Ile

840

Ile

Glu

Lys

Glu

Phe

920

Met

Leu

Asp

665

His

Phe

Asp

Thr

Lys

745

Gly

Asn

Pro

Cys

Asp

825

Asp

Phe

Phe

Arg

Thr

905

val

Ile

Pro

Glu

Ala

Thr

Ile

Leu

730

Ile

Tyr

Ala

Leu

Thr

810

Gly

Val

Lys

Leu

Ala

890

Asn

Asn

His

Glu

Phe

Lys

Ser

Thr

715

Leu

Asp

Ile

Lys

Ser

795

Pro

Lys

Gly

Ile

Glu

875

Glu

Ile

Ser

Ala

Leu
955

Cys

Arg

Ile

700

Ile

Gly

Glu

Glu

His

780

Val

His

Thr

Cys

Lys

860

Glu

Lys

Val

Gln

Ala

940

Ser

Leu

Leu

685

Asn

Gln

Thr

Ser

Asp

765

Glu

Glu

Leu

Cys

Thr

845

Thr

Lys

Lys

Tyr

Tyr

925

Asp

Val

Asp

670

Ser

Gly

Gly

Phe

Lys

750

Ser

Thr

Ser

Glu

Ala

830

Asp

Gln

Pro

Trp

Lys

910

Asp

Lys

Ile

Glu

Asp

Gln

Gly

Asp

735

Leu

Gln

Val

Pro

Trp

815

His

Leu

Asp

Leu

Arg

895

Glu

Arg

Arg

Pro

Lys

Glu

Leu

Asp

720

Glu

Lys

Asp

Asn

Ile

800

Asn

His

Asn

Gly

Val

880

Asp

Ala

Leu

Val

Gly
960
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val

Phe

Asn

Asp

Ser

Val

His

Val

Tyr

Asn

Ala

Arg

Thr

Pro

Thr

Asn Ala

Ser Leu

Gly Leu

995

His Arg
1010

Gln Glu
1025

Thr Ala
1040

Gly 1Ile
1055

Glu Glu
1070

Pro Ala
1085

Arg Gly
1100

Asp Tyr
1115

Arg Asp
1130

Pro Leu
1145

Glu Thr
1160

Phe 1Ile
1175

<210> 3
<211> 3567
<212> ADN
<213> Nhan
<220>

<223>
thiét

Ala Ile Phe Glu Glu Leu Glu Gly Cys Val Phe Thr Ala

965

Tyr Asp Ala Arg Asn Val Ile Lys Asn Gly Asp Phe Asn

980

44720

9

Ser Cys Trp Asn Val
1000

Ser Val

Val Arg

Tyr Lys

Glu Asn

Glu Val

Asn Gln

Tyr Asp

Ala Ser

Asn Pro

Pro Ala

Asp Lys

Val Asp

tao

Leu

Val

Glu

Asn

Tyr

Glu

Glu

Val

Cys

Gly

Val

Ser

Val
1015

Cys
1030

Gly
1045

Thr
1060

Pro
1075

Glu
1090

Thr
1105

Tyr
1120

Glu
1135

Tyr
1150

Trp
1165

Val
1180

Val

Pro

Tyr

Asp

Asn

Tyr

Tyr

Glu

Phe

Val

Ile

Glu

970

85

99

Lys Gly His Val Glu
1005

Pro

Gly

Gly

Glu

Asn

Gly

Gly

Glu

Asn

Thr

Glu

Leu

Glu

Arg

Glu

Leu

Thr

Gly

Ser

Lys

Arg

Lys

Ile

Leu

Trp Glu Ala

Gly

Gly

Lys

Val

Ala

Asn

Ala

Gly

Glu

Gly

Leu

1020

Tyr
1035

Cys
1050

Phe
1065

Thr
1080

Tyr
1095

Ser
1110

Tyr
1125

Tyr
1140

Leu
1155

Glu
1170

Met
1185

Ile

Val

Ser

Cys

Thr

Ser

Thr

Gly

Glu

Thr

Glu

sung dugc gé&n xen ngay sau codon methionin khoi dau.
<400> 3

975

0

Glu Gln Asn

Glu

Leu

Thr

Asn

Asn

Ser

Val

Asp

Asp

Tyr

Glu

Glu

Val

Arg

Ile

Cys

Asp

Arg

Ser

Gly

Tyr

Phe

Gly

Trinh tuy md hoéa tdng hop md hoa protein trlr sdu TIC4472PL dugc
k& @& bidu hién trong té bao thuc vat trong dé codon alanin bd
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atggctaata
60
gaagtgatcc
120
tcgctcgtge
180
attgacttcg
240
gagcaactga
300
gagggcatcg
360
cctaataacc
420
ctggaaaggg
480
tacgcgcaag
540
cggtggggcee
600
gacgagtacg
660
agcacttacc
720
‘ctcgacatcg
780
ggccagctca
840
tctgtcgcac
900
ttgttcgaca
960
ttctactggg
1020
cccatctacg
1080
gtgtttcgca
1140
ccgtttaatt
1200
tatcgcggac
1260
ctgccgegtg
1320
acaccgttcc
1380
aacacgattg
1440
tctggtgcct
1500
aactttggcg
1560
cggctgaggt
1620
gcgaacactg
1680

acaacatcga
tggacggcga
agcttctagt
tttggggcat
tccagcagcg
gcaacaactt
cagctacgcg
acatcccgag
cggccaatct
tcaccaccac
cggaccactg
aagattggat
ctgccttctt
cccgtgaggat
agttgcccac
tccttaacaa
gcggacaccg
gccgggaggc
cgttatcgaa
tgcgcggegt
gcgggactgt
agggctacag
ttacaaccgg
acccagacaa
ctgtagtcac
acttcgtgtc

tcagatacgc

gagttggcgg

44720

gaaccagtgc
aaggatctcg
cagtaacttc
cgtgggccca
tatcgaggcg
caacatctac
gaacagagtg
cttccgtatt
gcacctggcg
taacgtgaac
cgccaacaca
cacctacaac
cccgaactac
gtacaccgat
cttcaacgtc
cctgactatc
cgtcacctca
gaatcaggag
cccgacactc
cgaaggcgtc
tgactccctg
ccataggctt
cgtggtgttc
gatcacgcag
tgggcctggce
catgcaagtg
ttcctcgegg

ccaaatctcc

gtgccctaca
accgggaata
gttccgggcg
tctcecttggg
tacgctaggg
gttgaagcct
gtggatcgct
tccggcetteg
attctccggg
gagaactaca
tacaatcgcg
aggctccgcecce
gacaaccgcc
ccactgataa
atggaaagca
ttcaccgact
aactacatcg
ccgccacgcea
aggctgctcc
gagttcagta
acagagctgc
tgtcacgcga
tcctggacac
atcccgttag
tttacgggtg
aacattaaca
gacgcccgtc

gtggacatgg

actgcctttc
gcagcatcga
gagggtttct
acgcattcct
ctgccgctat
tccaagaatg
ttagaatcct
aggtgccgcet
actctgtgat
accgccagat
ggctgaacaa
gggaactcac
gctacccgat
ctttcaatcc
acgccatcag
ggttcagcgt
gcggcggcaa
gctttacatt
agcagccctg
cgccgaccaa
cgccggagga
cctttgtgca
accgcagtgc
tgaagggctt
gcgacatcct
gccctattac
ttacggtggc

ctttgcagaa

gaacccggag

catctcgctt
cgtgggectt
cgtgcagatc
ctccaacctg
ggaggaagat
cgacggcctc
gctgagcgtyg
cttcggcgag
ccgccacatc
cctccctaag
tctcacagtc
tcagccagtc
gcagctccag
gaacccacac
cggacggaac
cattacttcg
caacggtcct
gcctgcgcecg
cagcttcacc
caactcggtt
gcgatccggg
aactctgacg
ccgggtttgg
ccgtcgcacg
gcaacgctac
gacgggcgcea

gactatggag
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atcggtgagt
1740
ttccgcgceca
1800
atctcatccg
1860
gaggcagagt
1920
aaccagcgcg
1980
gtcgagtgtc
2040
aagcacgcaa
2100
attaacgggc
2160
gacgacgtct
2220
acatacctct
2280
cgtggctaca
2340
cacgagacag
2400
atcggcaaat
2460
gactgtagtt
2520
attgacgtcg
2580
aagacccagg
2640
gtcggcgaag
2700
aaacttcaac
2760
ttcgtgaact
2820
gcggacaagc
2880
ggcgtgaacg
2940
tacgacgcac
3000
gtgaagggcc
3060
gaagccgaag
3120
accgcctaca
3180
accgatgagc
3240
acgtgcaatg
3300
cgtggctatg
3360

ctctcacatc
atccggacat
gtgagcttta
atgatctgga
ggctcaagac
tctccgacga
agcgcctgtce
agctagaccg
tcaaggagaa
atcagaagat
tcgaggactc
tcaacgtacc
gtggcgagcc
gccgcegacgg
gctgcacgga
acggacacgc
cactggcgcg
tcgaaacgaa
cgcagtacga
gcgtgcaccg
ctgccatctt
gaaacgtcat
acgtggagga
tgagccagga
aggagggcta
ttaagttctc
actacccggc

acgaaactta

44720

tcgcacgttc
cattcggatc
cattgataag
gcgcgcacag
agacgtcaca
gttctgcctg
tgacgagcgg
tggctggcgce
ctacgtgacg
tgacgagtct
ccaggatctg
tgggacaggc
gaacagatgt
caagacctgc
tctcaacgag
cagactggga
ggtcaagagg
catcgtttac
ccgcctccaa
aatcagggaa
cgaggaactg
caagaatggc
gcagaacgac
ggtcagggtg
tggcgagggce
gaactgcgtg
caaccaggag

cggctcgaac

cgctacacgg
aacgaacagc
attgagataa
aaggccgtga
gactaccaca
gacgagaagc
aaccttctac
gggtccaccg
ctgctcggca
aagctcaagg
gaaatctatc
tctctctgge
actccgcacc
gcgcaccact
gatctgggcg
aacctagagt
gccgagaaga
aaggaggcaa
gtggacacca
gcgtacttgce
gagggctgcg
gacttcaaca
caccgctccg
tgtccecggtc
tgcgtgacga
gaggaggagg
gagtacggcg

agcagcgtgt

atttctccaa
cgctcttcgg
ttctggccga
acgcgctgtt
tcgaccaagt
gggagcttag
aagaccgtaa
acatcactat
cctttgacga
cttacacccg
tcatcagata
ctctgtctgt
tggagtggaa
cccaccactt
tttgggtcat
tccttgagga
agtggcggga
aggaggccgt
acatcgccat
ccgagttgtc
tgttcaccgce
acggcctgag
tgttagtggt
gcggttacat
tacacggtat
tgtacccgaa
gtgcctacac

ctgcggatta

ccctttetece
cgcgggctcece
cgcgaccttt
tacgtccacg
ctccaacctt
tgagaaggtg
cttcacctcc
ccaaggtggc
gtgctacccg
ttacgagctg
caacgcgaag
ggagagtccc
tcccaacttg
ctccctggac
cttcaagata
gaagccgctg
caaacgggag
ggacgcactg
gatccatgca
cgttatccct
attctccctg
ctgctggaac
cccggaatgg
cctccgegtg
cgagaacaac
taacacagtg
gagccgaaac

tgccagtgtg
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tacgaggaga
3420
tatggcgact
3480
gagacggaca
3540
gttgagctgc
3567

<210> 4

<211> 1188
<212> PRT
<213> Nhéan
<220>
<223>

aggcgtacac ggacgggcgg cgcgacaacc cttgcgagtt caatagaggc
acacgccgct gcccgceccggt tatgtgacga aggagttgga atacttccca

aggtgtggat cgagattggc gagaccgagg gcacgttcat tgtggacagc

44720

tactgatgga ggagtga

tao

methionin kha&i dau.

<400> 4
Met Ala Asn
1

Ser Asn Pro
Asn Ser Ser

35

Asn Phe Val
50

Trp Gly Ile
65

Glu Gln Leu

Ile Ser Asn

Ala Phe Gln
115

Arg Val Val
130

Tle Pro Ser
145
Tyr Ala Gln

Ile Phe Gly

Tyr Asn Arg

Asn Asn Ile

Glu

20

Ile

Pro

Val

Ile

Leu

100

Glu

Asp

Phe

Ala

Glu

180

Gln

5

Glu

Asp

Gly

Gly

Gln

85

Glu

Trp

Arg

Arg

Ala

165

Arg

Ile

Val

Ile

Gly

Pro

70

Gln

Gly

Glu

Phe

Ile

150

Asn

Trp

Arg

Glu

Ile

Ser

Gly

55

Ser

Arg

Ile

Glu

Arg

135

Ser

Leu

Gly

His

Asn

Leu

Leu

40

Phe

Pro

Ile

Gly

Asp

120

Ile

Gly

His

Leu

Ile

Gln

Asp

25

Ser

Leu

Trp

Glu

Asn

105

Pro

Leu

Phe

Leu

Thr

185

Asp

Cys

10

Gly

Leu

Val

Asp

Ala

90

Asn

Asn

Asp

Glu

Ala

170

Thr

Glu

10

Val

Glu

Val

Gly

Ala

75

Tyr

Phe

Asn

Gly

Val

155

Ile

Thr

Tyr

Pro

Arg

Gln

Leu

60

Phe

Ala

Asn

Pro

Leu

140

Pro

Leu

Asn

Ala

Tyr

Ile

Leu

45

Tle

Leu

Arg

Ile

Ala

125

Leu

Leu

Arg

Val

Asp

Asn

Ser

30

Leu

Asp

Val

Ala

Tyr

110

Thr

Glu

Leu

Asp

Asn

190

His

Cys

15

Thr

Val

Phe

Gln

Ala

95

Val

Arg

Arg

Ser

Ser

175

Glu

Cys

Leu

Gly

Ser

Val

Ile

80

Ala

Glu

Asn

Asp

Val

160

Val

Asn

Ala
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Asn

Asp

225

Leu

Ile

Ile

Asn

Leu

305

Phe

Asn

Arg

Thr

Arg

385

Tyr

Asp

Ala

Val

Pro

465

Ser

Thr

210

Trp

Asp

Gln

Thr

Val

290

Asn

Tyr

Ile

Ser

Leu

370

Gly

Arg

Asn

Thr

Phe

450

Asp

Gly

195

Tyr

Ile

Ile

Pro

Phe

275

Met

Asn

Trp

Thr

Phe

355

Arg

Val

Gly

Ser

Phe

435

Ser

Lys

Ala

Asn

Thr

Ala

Val

260

Asn

Glu

Leu

Gly

Ser

340

Thr

Leu

Glu

Arg

Val

420

Val

Trp

Ile

Ser

Arg

Tyr

Ala

245

Gly

Pro

Ser

Thr

Gly

325

Pro

Phe

Leu

Gly

Gly

405

Leu

Gln

Thr

Thr

Val
485

Gly

Asn

230

Phe

Gln

Gln

Asn

Ile

310

His

Ile

Asn

Gln

Val

390

Thr

Pro

Arg

His

Gln

470

vVal

Leu

215

Arg

Phe

Leu

Leu

Ala

295

Phe

Arg

Tyr

Gly

Gln

375

Glu

Val

Arg

Ser

Arg

455

Ile

Thr

44720

200

Asn

Leu

Pro

Thr

Gln

280

Ile

Thr

Val

Gly

Pro

360

Pro

Phe

Asp

Glu

Gly

440

Ser

Pro

Gly

Asn

Arg

Asn

Arg

265

Ser

Arg

Asp

Thr

Arg

345

Val

Trp

Ser

Ser

Gly

425

Thr

Ala

Leu

Pro

Leu

Arg

Tyr

250

Glu

Val

Asn

Trp

Ser

330

Glu

Phe

Pro

Thr

Leu

410

Tyr

Pro

Thr

Val

Gly
490

11

Pro

Glu

235

Asp

Val

Ala

Pro

Phe

315

Asn

Ala

Arg

Ala

Pro

395

Thr

Ser

Phe

Leu

Lys

475

Phe

Lys

220

Leu

Asn

Tyr

Gln

His

300

Ser

Tyr

Asn

Thr

Pro

380

Thr

Glu

His

Leu

Thr

460

Gly

Thr

205

Ser

Thr

Arg

Thr

Leu

285

Leu

Val

Ile

Gln

Leu

365

Pro

Asn

Leu

Arg

Thr

445

Asn

Phe

Gly

Thr

Leu

Arg

Asp

270

Pro

Phe

Gly

Gly

Glu

350

Ser

Phe

Ser

Pro

Leu

430

Thr

Thr

Arg

Gly

Tyr

Thr

Tyr

255

Pro

Thr

Asp

Arg

Gly

335

Pro

Asn

Asn

Phe

Pro

415

Cys

Gly

Ile

Val

Asp
495

Gln

Val

240

Pro

Leu

Phe

Ile

Asn

320

Gly

Pro

Pro

Leu

Thr

400

Glu

His

Val

Asp

Trp

480

Ile
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Leu

Asn

Ser

Val

545

Ile

Asn

Gln

Asp

Asp

625

Asn

vVal

Lys

Glu

Leu

705

Asp

Glu

Lys

Asp

Asn
785

Arg

Ser

Arg

530

Gly

Gly

Pro

Pro

Lys

610

Leu

Gln

Ser

Arg

Arg

690

Asp

Asp

Cys

Ala

Leu

770

Val

Arg

Pro

515

Asp

Gly

Glu

Phe

Leu

595

Ile

Glu

Arg

Asn

Glu

675

Asn

Arg

Val

Tyr

Tyr

755

Glu

Pro

Thr

500

Ile

Ala

Gln

Ser

Ser

580

Phe

Glu

Arg

Gly

Leu

660

Leu

Leu

Gly

Phe

Pro

740

Thr

Ile

Gly

Asn

Thr

Arg

Ile

Leu

565

Phe

Gly

Ile

Ala

Leu

645

Val

Ser

Leu

Trp

Lys

725

Thr

Arg

Tyr

Thr

Phe

Gln

Leu

Ser

550

Thr

Arg

Ala

Ile

Gln

630

Lys

Glu

Glu

Gln

Arg

710

Glu

Tyr

Tyr

Leu

Gly
790

Gly

Arg

Thr

535

Val

Ser

Ala

Gly

Leu

615

Lys

Thr

Cys

Lys

Asp

695

Gly

Asn

Leu

Glu

Ile

775

Ser

44720

Asp

Tyr

520

Val

Asp

Arg

Asn

Ser

600

Ala

Ala

Asp

Leu

Val

680

Arg

Ser

Tyr

Tyr

Leu

760

Arg

Leu

Phe

505

Arg

Ala

Met

Thr

Pro

585

Ile

Asp

Val

Val

Ser

665

Lys

Asn

Thr

Val

Gln

745

Arg

Tyr

Trp

Val

Leu

Thr

Ala

Phe

570

Asp

Ser

Ala

Asn

Thr

650

Asp

His

Phe

Asp

Thr

730

Lys

Gly

Asn

Pro

12

Ser

Arg

Gly

Leu

555

Arg

Ile

Ser

Thr

Ala

635

Asp

Glu

Ala

Thr

Ile

715

Leu

Ile

Tyr

Ala

Leu
795

Met

Phe

Ala

540

Gln

Tyr

Ile

Gly

Phe

620

Leu

Tyr

Phe

Lys

Ser

700

Thr

Leu

Asp

Ile

Lys

780

Ser

Gln

Arg

525

Ala

Lys

Thr

Arg

Glu

605

Glu

Phe

His

Cys

Arg

685

Ile

Ile

Gly

Glu

Glu

765

His

val

Val

510

Tyr

Asn

Thr

Asp

Ile

590

Leu

Ala

Thr

Ile

Leu

670

Leu

Asn

Gln

Thr

Ser

750

Asp

Glu

Glu

Asn

Ala

Thr

Met

Phe

575

Asn

Tyr

Glu

Ser

Asp

655

Asp

Ser

Gly

Gly

Phe

735

Lys

Ser

Thr

Ser

Ile

Ser

Gly

Glu

560

Ser

Glu

Ile

Tyr

Thr

640

Gln

Glu

Asp

Gln

Gly

720

Asp

Leu

Gln

Val

Pro
800
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Ile

Asn

His

Asn

Gly

865

Val

Asp

Ala

Leu

val

945

Gly

Ala

Asn

Asn

Val

Arg

Ile

Cys

Asp

Gly

Pro

Ser

Glu
850

His

Gly

Lys

Lys

Gln
930

His

vVal

Phe

Asn

Asp

1010

Ser
1025

Val
1040

His
1055

Val
1070

Tyr

Lys

Asn

His

835

Asp

Ala

Glu

Arg

Glu

915

Val

Arg

Asn

Ser

Gly

995

His

Gln

Thr

Gly

Glu

Pro

Cys

Leu

820

His

Leu

Arg

Ala

Glu

900

Ala

Asp

Ile

Ala

Leu

980

Leu

Arg

Glu

Ala

Ile

Glu

Ala

Gly

805

Asp

Phe

Gly

Leu

Leu
885

Lys

Val

Thr

Arg

Ala

965

Tyr

Glu

Cys

Ser

Val

Gly

870

Ala

Leu

Asp

Asn

Glu

950

Ile

Asp

44720

Pro Asn A

Ser Cys A

8

Leu Asp I
840

Trp Val I

855

Asn Leu G

Arg Val L

Gln Leu G

Ala

9

Leu P

920

Ile Ala M

935

Ala Tyr L

Phe Glu G

Ala Arg

9

Ser Cys Trp Asn
1000

Ser

Val

Tyr

Glu

Glu

Asn

Val

Arg

Lys

Asn

Val

Gln

Leu
1015

vVal
1030

Glu
1045

Asn
1060

Tyr
1075

Glu

Asn

rg Cys Thr Pro His
810

rg Asp Gly Lys Thr

25

le Asp Val Gly Cys

845

le Phe Lys Ile Lys
860

lu Phe Leu Glu Glu

875

ys Arg Ala Glu Lys
890

lu Thr Asn Ile Val

05

he

Val Asn Ser Gln

925

et Ile His Ala Ala
940

eu Pro Glu Leu Ser

955

lu Leu Glu Gly Cys
970

85

Val Lys Gly His Val

Val Ile Lys Asn

10

Leu

Cys

830

Thr

Thr

Lys

Lys

Tyr

910

Tyr

Asp

Val

Val

Gly
990

05

Val Val Pro Glu Trp Glu

Cys

Gly

Thr

Pro

Glu

Pro

Tyr

Asp

Asn

Tyr

13

Gly Arg

Gly Glu

Glu Leu

Asn Thr

Gly Gly

1020

Gly
1035

Gly
1050

Lys
1065

vVal
1080

Ala

Tyr

Cys

Phe

Thr

Tyr

Glu

815

Ala

Asp

Gln

Pro

Trp

895

Lys

Asp

Lys

Ile

Phe

975

Asp

Ala

Ile

Val

Ser

Cys

Thr

Trp

His

Leu

Asp

Leu

880

Arg

Glu

Arg

Arg

Pro

960

Thr

Phe

Glu Glu Gln

Glu

Leu

Thr

Asn

Asn

Ser
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44720

Tyr Gly

Glu Glu

Phe Asn

Val Thr

Ile Glu

Glu Leu

ccttacaatt
ggtaattcat
ccaggcggag
ccatgggatg
gctagggctg
gaagcatttc
gatcgctttc
ggatttgaag
ttaagagatt
aactataata
aatcggggat

ttacggagag

1085 1090

Arg Asn Arg Gly Tyr Asp Glu Thr
1100 1105

Ser Ala Asp Tyr Ala Ser Val Tyr
1115 1120

Gly Arg Arg Asp Asn Pro Cys Glu
1130 1135

Tyr Thr Pro Leu Pro Ala Gly Tyr
1145 1150

Phe Pro Glu Thr Asp Lys Val Trp
1160 1165

Gly Thr Phe Ile Val Asp Ser Val
1175 1180

<210> b5

<211> 3564

<212> ADN

<213> Bacillus thuringienses

<220>

<221> misc_ feature

<222> (1)..(3564)

<223> Trinh tu axit nucleic md hdéa protein

loai Bacillus thuringiensis EG10731.

<400> 5

atgaataata atattgaaaa ccaatgcgta

60

gtaattttgg atggagaacg gatatcaact

120

cttgttcaac ttctggtatc taactttgta

180

gattttgtat ggggaatagt aggcccttct

240

caattaattc agcaaagaat agaagcatat

300

ggaataggaa acaatttcaa tatatatgtg

360

aataatccag caaccaggaa tagagtagtt

420

gaaagggaca ttccttcgtt tcgaatttct

480

gctcaagcgg ccaatctgca tctagctata

540

tggggattga caacaacaaa tgtcaatgaa

600

gaatatgctg atcactgtgc aaatacgtat

660

acgtatcaag attggataac atataatcga

720

14

Ser

Lys

Arg

Lys

Ile

Leu

1095

Asn Ser

1110

Ala
1125

Tyr

Gly
1140

Tyr

Glu
1155

Leu

Gly Glu

1170
Leu Met
1185

Ser Val

Thr Asp
Gly Asp
Glu Tyr

Thr Glu

Glu Glu

67/86
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gtttaagtaa
caattgatat
gatttttagt
catttctagt
cagcaatttc
aagaatggga
gtatacttga
tccececetttt
ctgtaatttt
gacaaatcag
taaataattt

aattaacatt

tcctgaagaa
ttctctgtca
agggttaata
gcaaattgaa
taatttagaa
agaagatcct
tgggctactt
atccgtttat
tggagaaaga
gcatattgat
accgaaatct

gactgtatta



gatatcgctg
780
caactaacaa
840
gtagctcaat
900
tttgatatat
960
tattggggag
1020
atatatggaa
1080
tttaggactt
1140
tttaatttac
1200
cgaggaagag
1260
cctcgcgagg
1320
ccatttttaa
1380
acaattgatc
1440
ggcgcctctg
1500
tttggggatt
1560
ttaagatttc
1620
aacacaggag
1680
ggagagagct
1740
agagctaatc
1800
agtagtggtg
1860
gcagaatatg
1920
caaagaggat
1980
gagtgtttat
2040
catgcgaagc
2100
aatgggcaac
2160
gacgtattca
2220
tatttatatc
2280
gggtatatcg
2340
gaaacagtaa
2400

ctttctttcc
gggaagttta
tacctacttt
tgaataatct
gacatcgagt
gagaggcgaa
tatcaaatcc
gtggtgttga
gtacagttga
gatatagtca
caacgggtgt
cagacaaaat
tcgttacagg
ttgtatctat
gttatgcttc
ttggagggca
taacatctag
cagatataat
aactttatat
atttggaaag
taaaaacaga
cggatgaatt
gactcagtga
tagaccgtgg
aagagaatta
aaaaaataga
aggatagtca

atgtgccagg

44720

aaactatgac
tacggaccca
taacgttatg
tacaattttt
aacttctaac
ccaggagcct
tactttacga
aggagtagaa
ttctttaacc
tcgtttatgt
agtattttct
tactcagata
accaggtttt
gcaagttaat
cagtagagat
aattagtgtg
aacatttaga
tcgtataaat
agataaaatt
agcacagaag
tgtgacggat
ttgtctggat
tgagcgaaat
ctggagagga
cgtcacacta
tgagtcgaaa
agacttagaa

tacaggttcc

aataggcggt
ttaattactt
gaaagcaacg
acggattggt
tatataggag
ccaagatctt
ttattacagc
ttttctacac
gaattaccgc
catgcaactt
tggacgcatc
cctttagtga
acaggagggg
attaattcac
gcacgactta
gacatggctc
tataccgatt
gaacaaccac
gaaattattc
gcggtgaatg
tatcatattg
gaaaaacgag
ttactccagg
agtacggata
ctgggtacct
ttaaaagcct
atctatttaa

ttatggccgc

15

atccaattca
ttaatcccca
caattagaaa
ttagtgttgg
gaggcaacat
ttacttttaa
aaccttggcc
ctacaaatag
ctgaggataa
ttgttcaaag
gcagtgcaac
aaggatttag
atatccttcg
caataacaca
cagtagcgac
ttcagaaaac
ttagtaatcc
tattcggtgc
tagcagatgc
cgctgtttac
atcaagtatc
aattgtccga
atcgaaattt
ttaccatcca
ttgatgagtg
atacccgcta
ttcgctacaa

tttcagtcga

gccagttggt
gttacagtct
tcctcatttg
acgcaacttt
aacatctcct
tggacctgtt
agcaccacca
ctttacgtat
tagtgtgcta
atctggaaca
tcttacaaat
agtttggagt
aagaactaac
aagataccgt
aggagcagca
tatggaaatt
tttttcattt
aggctctatt
aacatttgaa
ttctacaaac
caatttagtt
gaaagtcaaa
cacatccatt
aggaggagat
ctatccaacg
tgaattaaga
tgcaaaacac

aagtccaatc
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44720

tcgatgcaca
aacatgtgca
aaatgaagat
actaggaaat
gaaaagagcg
cgtttacaaa
attacaagtg
ccgagaagcg
agaattagaa
aaatggcgat
aaacgaccat
tcgtgtctgt
agaaggctgt
ctgcgtagaa
tcaagaagaa
aagcaattct
tggacgaaga
agctggctat
gattggagaa

ataa

ggaaagtgtg gagaaccgaa
2460

tgttcctgca gagacgggaa
2520

gatgttggat gtacagactt
2580

acgcaagatg gtcatgcaag
2640

ggagaagcgt tagctcgtgt
2700

ttgcaattag aaacaaatat
2760

gtaaactctc aatatgatag
2820

gataaacgcg ttcatagaat
2880

gtcaatgcgg ctattttcga
2940

gatgcgagaa atgtcattaa
3000

aaagggcatg tagaagaaca
3060

gcagaagtgt cacaagaggt
3120

gcatacaaag agggatatgg
3180

gacgaactga agtttagcaa
3240

tgtaatgatt atcctgcaaa
3300

ggatatgacg aaacttatgg
3360

gaagaaaaag cgtatacaga
3420

ggggattata cgccactacc
3480

accgataagg tatggattga
3540

gaattactcc ttatggagga
3564

<210> ©

<211> 1187

<212> PRT

<213> Bacillus thuringienses
<220>

<221> MISC FEATURE
<222> (1)..(1187)
<223>

<400> 6

ccacaccttg
catcattctc
ctaggtgtat
ctagagtttc
gagaaaaaat
gaggcaaaag
gatacgaaca
tatcttccag
gggtgtattt
tttaataatg
cgttcggtcc
ccaggtcgtg
gtaaccattc
gaggaagtct
tacgggggtg
tccgtatcag
gacaatccat
gtaacaaaag

acggaaggaa

aatggaatcc
atcatttctc
gggtgatatt
tcgaagagaa
ggagagacaa
aagctgtgga
ttgccatgat
agttatctgt
tcactgcatt
gcttatcatg
ttgttgtccc
gctatatcct
atgggatcga
atccaaacaa
cgtacacttc
ctgattatgc
gtgaatttaa
aattagaata

cattcatcgt

Trinh tu axit amin cla protein tru sdu TIC1425.

taatctagat
cttggacatt
caagattaag
accattagta
acgcgaaaaa
tgctttattt
tcatgcggca
gattccgggt
ctccctatat
ctggaacgtg
ggaatgggaa
tcgtgttaca
gaacaataca
cacggtaacg
tcgtaatcgt
gtcagtttat
cagagggtat

cttcccagaa

ggacagtgtg

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

1

5

10

15

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

20

25

16

30
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Ser

Phe

Gly

65

Gln

Ser

Phe

vVal

Pro

145

Ala

Phe

Asn

Thr

Trp

225

Asp

Gln

Thr

Val

Asn

305

Tyr

Ser

vVal

50

Ile

Leu

Asn

Gln

vVal

130

Ser

Gln

Gly

Arg

Tyr

210

Ile

Ile

Pro

Phe

Met

290

Asn

Trp

Ile

35

Pro

Val

Ile

Leu

Glu

115

Asp

Phe

Ala

Glu

Gln

195

Asn

Thr

Ala

Val

Asn

275

Glu

Leu

Gly

Asp

Gly

Gly

Gln

Glu

100

Trp

Arg

Arg

Ala

Arg

180

Ile

Arg

Tyr

Ala

Gly

260

Pro

Ser

Thr

Gly

Ile

Gly

Pro

Gln

85

Gly

Glu

Phe

Ile

Asn

165

Trp

Arg

Gly

Asn

Phe

245

Gln

Gln

Asn

Ile

His

Ser

Gly

Ser

70

Arg

Ile

Glu

Arg

Ser

150

Leu

Gly

His

Leu

Arg

230

Phe

Leu

Leu

Ala

Phe

310

Arg

Leu

Phe

55

Pro

Ile

Gly

Asp

Ile

135

Gly

His

Leu

Ile

Asn

215

Leu

Pro

Thr

Gln

Ile

295

Thr

Val

44720

Ser

40

Leu

Trp

Glu

Asn

Pro

120

Leu

Phe

Leu

Thr

Asp

200

Asn

Arg

Asn

Arg

Ser

280

Arg

Asp

Thr

Leu

Val

Asp

Ala

Asn

105

Asn

Asp

Glu

Ala

Thr

185

Glu

Leu

Arg

Tyr

Glu

265

Val

Asn

Trp

Ser

Val

Gly

Ala

Tyr

90

Phe

Asn

Gly

Val

Ile

170

Thr

Tyr

Pro

Glu

Asp

250

Val

Ala

Pro

Phe

Asn

17

Gln

Leu

Phe

75

Ala

Asn

Pro

Leu

Pro

155

Leu

Asn

Ala

Lys

Leu

235

Asn

Tyr

Gln

His

Ser

315

Tyr

Leu

Ile

60

Leu

Arg

Ile

Ala

Leu

140

Leu

Arg

Val

Asp

Ser

220

Thr

Arg

Thr

Leu

Leu

300

Val

Ile

Leu

45

Asp

Val

Ala

Tyr

Thr

125

Glu

Leu

Asp

Asn

His

205

Thr

Leu

Arg

Asp

Pro

285

Phe

Gly

Gly

vVal

Phe

Gln

Ala

Val

110

Arg

Arg

Ser

Ser

Glu

190

Cys

Tyr

Thr

Tyr

Pro

270

Thr

Asp

Arg

Gly

Ser

Val

Ile

Ala

95

Glu

Asn

Asp

Val

Val

175

Asn

Ala

Gln

Val

Pro

255

Leu

Phe

Ile

Asn

Gly

Asn

Trp

Glu

80

Ile

Ala

Arg

Ile

Tyr

160

Ile

Tyr

Asn

Asp

Leu

240

Ile

Ile

Asn

Leu

Phe

320

Asn
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Ile

Ser

Leu

Gly

385

Arg

Asn

Thr

Phe

Asp

465

Gly

Arg

Ser

Arg

Gly

545

Gly

Pro

Pro

Lys

Thr

Phe

Arg

370

vVal

Gly

Ser

Phe

Ser

450

Lys

Ala

Arg

Pro

Asp

530

Gly

Glu

Phe

Leu

Ile
610

Ser

Thr

355

Leu

Glu

Arg

Val

Val

435

Trp

Ile

Ser

Thr

Ile

515

Ala

Gln

Ser

Ser

Phe

595

Glu

Pro

340

Phe

Leu

Gly

Gly

Leu

420

Gln

Thr

Thr

Val

Asn

500

Thr

Arg

Ile

Leu

Phe

580

Gly

Ile

325

Ile

Asn

Gln

Val

Thr

405

Pro

Arg

His

Gln

vVal

485

Phe

Gln

Leu

Ser

Thr

565

Arg

Ala

Ile

Tyr

Gly

Gln

Glu

390

Val

Arg

Ser

Arg

Ile

470

Thr

Gly

Arg

Thr

Val

550

Ser

Ala

Gly

Leu

Gly

Pro

Pro

375

Phe

Asp

Glu

Gly

Ser

455

Pro

Gly

Asp

Tyr

Val

535

Asp

Arg

Asn

Ser

Ala
615

44720

Arg

Val

360

Trp

Ser

Ser

Gly

Thr

440

Ala

Leu

Pro

Phe

Arg

520

Ala

Met

Thr

Pro

Ile

600

Asp

Glu

345

Phe

Pro

Thr

Leu

Tyr

425

Pro

Thr

Val

Gly

Val

505

Leu

Thr

Ala

Phe

Asp

585

Ser

Ala

330

Ala

Arg

Ala

Pro

Thr

410

Ser

Phe

Leu

Lys

Phe

490

Ser

Arg

Gly

Leu

Arg

570

Ile

Ser

Thr

18

Asn

Thr

Pro

Thr

395

Glu

His

Leu

Thr

Gly

475

Thr

Met

Phe

Ala

Gln

555

Tyr

Ile

Gly

Phe

Gln

Leu

Pro

380

Asn

Leu

Arg

Thr

Asn

460

Phe

Gly

Gln

Arg

Ala

540

Lys

Thr

Arg

Glu

Glu
620

Glu

Ser

365

Phe

Ser

Pro

Leu

Thr

445

Thr

Arg

Gly

Val

Tyr

525

Asn

Thr

Asp

Ile

Leu

605

Ala

Pro

350

Asn

Asn

Phe

Pro

Cys

430

Gly

Ile

Val

Asp

Asn

510

Ala

Thr

Met

Phe

Asn

590

Tyr

Glu

335

Pro

Pro

Leu

Thr

Glu

415

His

Val

Asp

Trp

Ile

495

Ile

Ser

Gly

Glu

Ser

575

Glu

Ile

Tyr

Arg

Thr

Arg

Tyr

400

Asp

Ala

Val

Pro

Ser

480

Leu

Asn

Ser

Val

Ile

560

Asn

Gln

Asp

Asp
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Leu

625

Gln

Ser

Arg

Arg

Asp

705

Asp

Cys

Ala

Leu

Val

785

Gly

Pro

Ser

Glu

His

865

Gly

Lys

Lys

Glu

Arg

Asn

Glu

Asn

690

Arg

Val

Tyr

Tyr

Glu

770

Pro

Lys

Asn

His

Asp

850

Ala

Glu

Arg

Glu

Arg

Gly

Leu

Leu

675

Leu

Gly

Phe

Pro

Thr

755

Ile

Gly

Cys

Leu

His

835

Leu

Arg

Ala

Glu

Ala
915

Ala

Leu

Val

660

Ser

Leu

Trp

Lys

Thr

740

Arg

Tyr

Thr

Gly

Asp

820

Phe

Gly

Leu

Leu

Lys

900

Val

Gln

Lys

645

Glu

Glu

Gln

Arg

Glu

725

Tyr

Tyr

Leu

Gly

Glu

805

Cys

Ser

Val

Gly

Ala

885

Leu

Asp

Lys

630

Thr

Cys

Lys

Asp

Gly

710

Asn

Leu

Glu

Ile

Ser

790

Pro

Ser

Leu

Trp

Asn

870

Arg

Gln

Ala

Ala

Asp

Leu

Val

Arg

695

Ser

Tyr

Tyr

Leu

Arg

775

Leu

Asn

Cys

Asp

Val

855

Leu

vVal

Leu

Leu

44720

Val

Val

Ser

Lys

680

Asn

Thr

Val

Gln

Arg

760

Tyr

Trp

Arg

Arg

Ile

840

Ile

Glu

Lys

Glu

Phe
920

Asn

Thr

Asp

665

His

Phe

Asp

Thr

Lys

745

Gly

Asn

Pro

Cys

Asp

825

Asp

Phe

Phe

Arg

Thr

905

Val

Ala

Asp

650

Glu

Ala

Thr

Ile

Leu

730

Ile

Tyr

Ala

Leu

Thr

810

Gly

Val

Lys

Leu

Ala

890

Asn

Asn

19

Leu

635

Tyr

Phe

Lys

Ser

Thr

715

Leu

Asp

Ile

Lys

Ser

795

Pro

Lys

Gly

Ile

Glu

875

Glu

Ile

Ser

Phe

His

Cys

Arg

Ile

700

Ile

Gly

Glu

Glu

His

780

Val

His

Thr

Cys

Lys

860

Glu

Lys

Val

Gln

Thr

Ile

Leu

Leu

685

Asn

Gln

Thr

Ser

Asp

765

Glu

Glu

Leu

Cys

Thr

845

Thr

Lys

Lys

Tyr

Tyr
925

Ser

Asp

Asp

670

Ser

Gly

Gly

Phe

Lys

750

Ser

Thr

Ser

Glu

Ala

830

Asp

Gln

Pro

Trp

Lys

910

Asp

Thr

Gln

655

Glu

Asp

Gln

Gly

Asp

735

Leu

Gln

Val

Pro

Trp

815

His

Leu

Asp

Leu

Arg

895

Glu

Arg

Asn

640

Val

Lys

Glu

Leu

Asp

720

Glu

Lys

Asp

Asn

Ile

800

Asn

His

Asn

Gly

vVal

880

Asp

Ala

Leu
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Gln Val Asp
930

His Arg Ile

945

Val Asn Ala

Phe Ser Leu

Asn Gly Leu

995

Asp His Arg
1010

Ser Gln Glu
1025

Val Thr Ala
1040

His Gly 1Ile
1055

Val Glu Glu
1070

Tyr Pro Ala
1085

Asn Arg Gly
1100

Ala Asp Tyr
1115

Arg Arg Asp
1130

Thr Pro Leu
1145

Pro Glu Thr
1160

Thr Phe Ile
1175

<210> 7

<211> 3537

<212> ADN

<213>

Thr

Arg

Ala

Tyr
980

Ser

Val

Tyr

Glu

Glu

Asn

Tyr

Ala

Asn

Pro

Asp

Val

Val

Arg

Lys

Asn

Val

Gln

Asp

Ser

Pro

Ala

Lys

Asp

Asn Ile
Glu Ala
950

Ile Phe
965

Asp Ala

Leu

val

Glu

Asn

Tyr

Glu

Glu

Val

Cys

Gly

Val

Ser

Ala Met
935
Tyr Leu

Glu Glu

Arg Asn

44720

Ile

Pro

Leu

vVal

His

Glu

Glu

Ala

Leu

940

955

970

985

Ser Cys Trp Asn Val

1000

vVal
1015

Cys
1030

Gly
1045

Thr
1060

Pro
1075

Glu
1090

Thr
1105

Tyr
1120

Glu
1135

Tyr
1150

Trp
1165

Val
1180

Bacillus thuringienses

Val

Pro

Tyr

Asp

Asn

Tyr

Tyr

Glu

Phe

Val

Ile

Glu

Pro

Gly

Gly

Glu

Asn

Gly

Gly

Glu

Asn

Thr

Glu

Leu

20

Ile

Glu

Arg

Glu

Leu

Thr

Gly

Ser

Lys

Arg

Lys

Ile

Leu

Gly

Lys

Lys Gly His Val Glu

Ala Asp Lys

Ser Val Ile

Cys Ile Phe

Asn Gly Asp

990

1005

Trp Glu Ala

Gly

Gly

Lys

Val

Ala

Asn

Ala

Gly

Glu

Gly

Leu

1020

Tyr
1035

Cys
1050

Phe
1065

Thr
1080

Tyr
1095

Ser
1110

Tyr
1125

Tyr
1140

Leu
1155

Glu
1170

Met
1185

Ile

val

Ser

Cys

Thr

Ser

Thr

Gly

Glu

Thr

Glu

Arg

Pro

Thr

975

Phe

Glu

Leu

Thr

Asn

Asn

Ser

vVal

Asp

Asp

Tyr

Glu

Glu

vVal
Gly
960

Ala

Asn

Glu Gln Asn

Val

Arg

Ile

Cys

Asp

Arg

Ser

Gly

Tyr

Phe

Gly

73/86



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

misc_ feature
(1) .
Trinh tu axit nucleic m& hdéa protein

. (3537)

44720

loai Bacillus thuringiensis EG5408.

<400> 7

atggataaca atatcaagaa ccaatgcatt

60
gaaatattag
120
ctaacgaaat
180
gatgtattct
240
gaattaatta
300
gggttaagca
360
actaatccag
420
gtaacagcta
480
gctcaagctg
540
tggggatttg
600
acctatacaa
660
acgtaccaag
720
gatatcatta
780
caattaacaa
840
gtagcacaat
900
gttgattttt
960
tattggggag
1020
cctatatatg
1080
gtctttagaa
1140
gcatttcagt
1200
tatcgaggaa
1260
ccagcgcgtg
1320
acgccgtatt
1380
aatataattt
1440

gtgaagaggg
ttgtcttgaa
ggggatggtt
accaaaaaat
acctttatga
cattaagaga
tgcctcectttt
caaatttaca
attcagccac
attatgtcgt
attggttaaa
ccatattccc
gagagattta
tacctctatt
taaataggct
gacatcaaat
gaagagaggc
cactgtcaaa
tgcgtcgtct
gaggtacggt
aaggatatag
taacaacggg

atcctgataa

gataactact
taggtttgtc
aaaaccttct
tgagacgttt
aatttacgca
agaaatgcgt
ttcagttcaa
tctatcagtt
tgtcaatagt
acgttggtat
ttatcatcgc
acactacgat
tacggatcca
taatgagatg
tacaatttat
agtctctaga
gaatcaagag
tcctacttta
tgagggagtt
agattccttt
tcatcgttta
tgtaacacta

aatcactcaa

ccttacaatt
agtaatgaaa
cctggtggag
gattggtctg
gctagaaatc
gatactttta
acacaattta
aattttgaag
ttaagggatg
cgttataatg
aacacaggat
tttagaagag
aataaaatgt
ctaattaatt
gaaaatagta
acagattggt
caaacaggat
gcccctagaa
acacgtttaa
gaatttcaaa
gatgaattac
tgtcatgcaa
tcttggacac

gtaccattgg

21

74/86
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gtttaaatga
atctcgaatt
catatgtagc
caatccttga
aagcaattag
aagaatggga
atgacatgaa
ttcctetttt
tctcagtttt
atttagtaag
tagcaaggtt
aattaacaat
atccaattca
tcaatccggc
caattagaag
atagtctcgg
caacttccac
catataattt
tgcaaccttg
caactacagg
caccagatga
catttatcag
acaatagcaa

tgaaagcatc

tcctgaggta
tttcttatcg
tggcctattt
acaaattgaa
tagattggaa
aaaagatccg
cagctctttt
agcagtatac
tggtcaaaat
aaatattcgt
acgaggtact
aactgcattg
accccatttt
gttacagtct
ccctcattta
aagacactat
tattacattc
tagtcaacct
gccagcccca
taattttacg
tacaagcgta
aaaatctggg
tacacctacg

taaccttcat



tctagtgctt
1500
agtgtgggca
1560
cgcgtacgaa
1620
agggccgtaa
1680
aattccttta
1740
ttcaggttag
1800
gtaccaatgg
1860
aacgctctgt
1920
attgatcaag
1980
agagaactat
2040
gcagatccaa
2100
gatattacca
2160
acccttgatg
2220
gcgtataccc
2280
ttgattcgtt
2340
ccgcttgcag
2400
atggaatggg
2460
tcccatcatt
2520
atatgggtta
2580
tttctcgaag
2640
aaatggaaag
2700
aaagaagctg
2760
aatatcgcaa
2820
ccagagttat
2880
atttttacag
2940
aatggattat
3000
tctgtccttg
3060
gatcgtggat
3120

tcgttttaaa
acatagcaga
ttcggtatgce
atcaggctaa
gaacgataag
gtgtatggag
aagtaacatt
ttacttctat
tatccaattt
ttgagaaagt
atttcacatc
ttcaaggggg
agtgttatcc
gttacgagtt
acaataccaa
tagaaagttc
atccaaatct
tctctctecga
tatttaaaat
agaaaccatt
acaaacgtga
tggatgcact
tgattcatgc
ctgtgatacc
cattctccct
cttgttggaa
ttattccagg

acattcttcg

44720

aggaccagga
tatccaaatg
ctctactaca
tttcccagca
tttcggtact
cttttcttca
tgaagcagaa
aaatcaaaaa
ggtcgaatgt
caaatatgcg
tattaatggg
cgatgacgta
aacctattta
acgaggatat
acatgaaaca
aatcggaggg
agaatgttct
tattgatgtt
taaaacgcag
aataggggaa
aaaattagaa
attcgtaaat
ggcggataac
aggtgtaaat
ttacgatgca
tgtgaagggc
atgggaatcg

tgttacggcg

tttacaggag
aatattactg
aacttacaat
actatgaata
ccttttaact
ggtaccgttt
tctgatttag
ggactaaaaa
ctatccgatg
aaacgactca
caactagatc
ttcaaagaaa
tatcaaaaaa
atcgaagata
ttgaatgtac
tgtggcgaac
tgtagcgacg
ggatgtactg
aacggttatg
gcgttagctc
tttgaaacga
tcacaatatg
aaagttcata
gcgaccgttt
agaaatgtga
caagtagatg
gaagtatcac

tacaaagaag

22

gggacatact
caccgttatc
ttcatacgac
gagtagaaga
ttttagatgc
taatagatag
aaagagcaca
cagatgtaac
aattttgtct
gtgacgaacg
gtggatggag
actacgtcac
tagacgaatc
gtcaagattt
caggtacagg
caaaccgatg
aggagaaatg
atttaaatga
caaaattagg
gtgttaagcg
atatagtcta
atagattgca
aaattcgcga
ttgaagaatt
taaaaaatgg
tagaccaaaa
aagaagttca

gatatggaga

tggaagaact
acaaagatat
aattaacggc
cttagaatat
tcaaagtacc
aattgaagtt
aaaggcggtg
agattatcac
agatgaaaag
gaatttactt
aggaagtacg
actatcaggt
gaaattaaaa
agaagtatac
gggcctatgg
cgcaccacaa
tgcgcatcat
aaatctaggt
aaatttagag
agtggagaaa
caacgaggca
agctgataca
ggcgtacctc
agaagagcgt
ggatttcaat
tgaccatcgt
tgtatgtcca

aggctgcgta
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44720

ttaaaaactg
ctacaaatca
atgaggccta
agtcgtatac
aaatgccatt
aagtatggat

tccttatgga

Tyr Asn Cys

Ile Thr Thr

30
Phe Val
45

Phe
60

Asp Val

Leu Glu

Arg Asn

Ile Tyr

110
Ala Leu
125

Phe
140

Val

Leu Leu

acaatccatg agattgataa tcatacagac gaactgaaat
3180
gaagtatctc taaataatgc ggtgacatgt gatgagtata
3240
gggtatgcgg atgtacgtca atccaataat cgtggatcta
3300
acttccacat caactgatta tgcatcgctc tacgaggaag
3360
acatataatt cttgtgaatc taacagaggg tatggtaatc
3420
tatgtgacaa aagaattaga atattttcca gagacagata
3480
gaaacagaag gaacattcat cgtagacagt gtggaattac
3537
<210> 8
<211> 1178
<212> PRT
<213> Bacillus thuringienses
<220>
<221> MISC FEATURE
<222> (1)..(1178)
<223> Trinh tu axit amin cua protein tru sdu TIC2613.
<400> 8
Met Asp Asn Asn Ile Lys Asn Gln Cys Ile Pro
1 5 10
Asp Pro Glu Val Glu Ile Leu Gly Glu Glu Gly
20 25
Glu Asn Leu Glu Phe Phe Leu Ser Leu Thr Lys
35 40
Phe Val Pro Gly Gly Ala Tyr Val Ala Gly Leu
50 55
Gly Trp Leu Lys Pro Ser Asp Trp Ser Ala Ile
65 70 75
Glu Leu Ile Asn Gln Lys Ile Glu Thr Phe Ala
85 90
Ser Arg Leu Glu Gly Leu Ser Asn Leu Tyr Glu
100 105
Phe Lys Glu Trp Glu Lys Asp Pro Thr Asn Pro
115 120
Met Arg Thr Gln Phe Asn Asp Met Asn Ser Ser
130 135
Pro Leu Phe Ser Val Gln Asn Phe Glu Val Pro
145 150 155
Ala Gln Ala Ala Asn Leu His Leu Ser Val Leu

23

Arg Asp Val

Leu

Gln

Gln

Ala

Arg

Thr

Ala

ctttgaagag
agaagtagga
tgtaaatcct
gaatgaacag
accgtctggce
tgagattgga

ggaataa

Leu Asn

15

Ser Asn

Asn Arg

Phe Trp

Ile Glu

80
Ala Ile
95

Asp Thr

Glu Glu

Ala Met

Val Tyr

160

Ser Val
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Phe

Asn

Trp

Trp

225

Asp

Gln

Asn

Glu

Asn

305

Tyr

Thr

Arg

Thr

Arg

385

Tyr

Asp

Ala

Thr

Gly

Asp

Tyr

210

Leu

Ile

Pro

Phe

Met

290

Arg

Trp

Ile

Thr

Leu

370

Arg

Arg

Thr

Thr

Leu
450

Gln

Leu

195

Asn

Asn

Ile

His

Asn

275

Glu

Leu

Gly

Thr

Tyr

355

Thr

Leu

Gly

Ser

Phe

435

Ser

Asn

180

Val

Thr

Tyr

Thr

Phe

260

Pro

Asn

Thr

Gly

Phe

340

Asn

Arg

Glu

Arg

Val

420

Ile

Trp

165

Trp

Arg

Gly

His

Ile

245

Gln

Ala

Ser

Ile

His

325

Pro

Phe

Leu

Gly

Gly

405

Pro

Arg

Thr

Gly

Asn

Leu

Arg

230

Phe

Leu

Leu

Thr

Tyr

310

Gln

Tle

Ser

Met

vVal

390

Thr

Ala

Lys

His

Phe

Ile

Ala

215

Phe

Pro

Thr

Gln

Ile

295

Thr

Tle

Tyr

Gln

Gln

375

Glu

Val

Arg

Ser

Asn
455

44720

Asp

Arg

200

Arg

Arg

His

Arg

Ser

280

Arg

Asp

Val

Gly

Pro

360

Pro

Phe

Asp

Glu

Gly

440

Ser

Ser

185

Thr

Leu

Arg

Tyr

Glu

265

Val

Ser

Trp

Ser

Arg

345

vVal

Trp

Gln

Ser

Gly

425

Thr

Asn

170

Ala

Tyr

Arg

Glu

Asp

250

Ile

Ala

Pro

Tyr

Arg

330

Glu

Phe

Pro

Thr

Phe

410

Tyr

Pro

Thr

24

Thr

Thr

Gly

Leu

235

Asn

Tyr

Gln

His

Ser

315

Gln

Ala

Arg

Ala

Thr

395

Asp

Ser

Tyr

Pro

Val

Asn

Thr

220

Thr

Lys

Thr

Leu

Leu

300

Leu

Thr

Asn

Thr

Pro

380

Thr

Glu

His

Leu

Thr
460

Asn

Tyr

205

Thr

Ile

Met

Asp

Pro

285

Val

Gly

Gly

Gln

Leu

365

Ala

Gly

Leu

Arg

Thr

445

Asn

Ser

190

Val

Tyr

Thr

Tyr

Pro

270

Leu

Asp

Arg

Ser

Glu

350

Ser

Phe

Asn

Pro

Leu

430

Thr

Ile

175

Arg

Val

Gln

Ala

Pro

255

Leu

Phe

Phe

His

Thr

335

Ala

Asn

Gln

Phe

Pro

415

Cys

Gly

Ile

Tyr

Arg

Asp

Leu

240

Ile

Ile

Asn

Leu

Tyr

320

Ser

Pro

Pro

Leu

Thr

400

Asp

His

Val

Tyr
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Pro

465

Ser

Leu

Thr

Thr

Gln

545

Asn

Ala

Val

Ala

Thr

625

Ile

Leu

Leu

Asn

Gln

705

Thr

Ser

Asp

Asp

Ser

Gly

Ala

Thr

530

Ala

Ser

Gln

Leu

Glu

610

Ser

Asp

Asp

Ser

Gly

690

Gly

Leu

Lys

Ser

Lys

Ala

Arg

Pro

515

Asn

Asn

Phe

Ser

Ile

595

Ser

Ile

Gln

Glu

Asp

675

Gln

Gly

Asp

Leu

Gln
755

Ile

Phe

Thr

500

Leu

Leu

Phe

Arg

Thr

580

Asp

Asp

Asn

Val

Lys

660

Glu

Leu

Asp

Glu

Lys

740

Asp

Thr

Val

485

Ser

Ser

Gln

Pro

Thr

565

Phe

Arg

Leu

Gln

Ser

645

Arg

Arg

Asp

Asp

Cys

725

Ala

Leu

Gln

470

Leu

Val

Gln

Phe

Ala

550

Ile

Arg

Ile

Glu

Lys

630

Asn

Glu

Asn

Arg

Val

710

Tyr

Tyr

Glu

Val

Lys

Gly

Arg

His

535

Thr

Ser

Leu

Glu

Arg

615

Gly

Leu

Leu

Leu

Gly

695

Phe

Pro

Thr

Val

44720

Pro

Gly

Asn

Tyr

520

Thr

Met

Phe

Gly

Val

600

Ala

Leu

Val

Phe

Leu

680

Trp

Lys

Thr

Arg

Tyr
760

Leu

Pro

Ile

505

Arg

Thr

Asn

Gly

Val

585

Val

Gln

Lys

Glu

Glu

665

Ala

Arg

Glu

Tyr

Tyr

745

Leu

Val

Gly

490

Ala

vVal

Ile

Arg

Thr

570

Trp

Pro

Lys

Thr

Cys

650

Lys

Asp

Gly

Asn

Leu

730

Glu

Ile

25

Lys

475

Phe

Asp

Arg

Asn

vVal

555

Pro

Ser

Met

Ala

Asp

635

Leu

Val

Pro

Ser

Tyr

715

Tyr

Leu

Arg

Ala

Thr

Ile

Ile

Gly

540

Glu

Phe

Phe

Glu

Val

620

Val

Ser

Lys

Asn

Thr

700

Val

Gln

Arg

Tyr

Ser

Gly

Gln

Arg

525

Arg

Asp

Asn

Ser

Val

605

Asn

Thr

Asp

Tyr

Phe

685

Asp

Thr

Lys

Gly

Asn
765

Asn

Gly

Met

510

Tyr

Ala

Leu

Phe

Ser

590

Thr

Ala

Asp

Glu

Ala

670

Thr

Ile

Leu

Ile

Tyr

750

Thr

Leu

Asp

495

Asn

Ala

Val

Glu

Leu

575

Gly

Phe

Leu

Tyr

Phe

655

Lys

Ser

Thr

Ser

Asp

735

Ile

Lys

His

480

Ile

Ile

Ser

Asn

Tyr

560

Asp

Thr

Glu

Phe

His

640

Cys

Arg

Ile

Tle

Gly

720

Glu

Glu

His
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Glu

Glu

785

Met

Cys

Thr

Thr

Lys

865

Lys

Tyr

Tyr

Asp

Val

945

Ile

Gly

Asp

Glu

Tyr

Cys

Phe

Thr

770

Ser

Glu

Ala

Asp

Gln

850

Pro

Trp

Asn

Asp

Asn

930

Ile

Phe

Asp

Val

Leu

Ser

Trp

His

Leu

835

Asn

Leu

Lys

Glu

Arg

915

Lys

Pro

Thr

Phe

Asp

995

Ser Glu

1010

Ile
1025

Leu

Val
1040

Thr

Lys Asn

Asn

Ile

Asp

His

820

Asn

Gly

Ile

Asp

Ala

900

Leu

Val

Gly

Ala

Asn

980

Gln

Val Ser Gln

Arg Val Thr

Ile His Glu

Cys Phe Glu

Val

Gly

Pro

805

Ser

Glu

Tyr

Gly

Lys

885

Lys

Gln

His

Val

Phe

965

Asn

Asn

Pro

Gly

790

Asn

His

Asn

Ala

Glu

870

Arg

Glu

Ala

Lys

Asn

950

Ser

Gly

Asp

Gly

775

Cys

Leu

His

Leu

Lys

855

Ala

Glu

Ala

Asp

Ile

935

Ala

Leu

Leu

His

44720

Thr

Gly

Glu

Phe

Gly

840

Leu

Leu

Lys

Val

Thr

920

Arg

Thr

Tyr

Ser

Arg

1000

Glu
1015

Ala
1030

Ile
1045

Glu

Gly

Glu

Cys

Ser

825

Ile

Gly

Ala

Leu

Asp

905

Asn

Glu

Val

Asp

Cys
985

Ser Val Leu Val Ile

Gly

Pro

Ser

810

Leu

Trp

Asn

Arg

Glu

890

Ala

Ile

Ala

Phe

Ala

970

Trp

26

Leu

Asn

795

Cys

Asp

Val

Leu

Val

875

Phe

Leu

Ala

Tyr

Glu

955

Arg

Asn

Val His Val Cys

Tyr Lys Glu Gly

Asp Asn His Thr

Glu Val Ser Leu

Trp

780

Arg

Ser

Ile

Ile

Glu

860

Lys

Glu

Phe

Met

Leu

940

Glu

Asn

Val

Pro

Cys

Asp

Asp

Phe

845

Phe

Arg

Thr

Val

Ile

925

Pro

Leu

val

Lys

Leu

Ala

Glu

Val

830

Lys

Leu

Val

Asn

Asn

910

His

Glu

Glu

Ile

Gly
990

Pro Gly Trp

Ala

Pro

Glu

815

Gly

Ile

Glu

Glu

Tle

895

Ser

Ala

Leu

Glu

Lys

975

Gln

Val

Gln

800

Lys

Cys

Lys

Glu

Lys

880

Val

Gln

Ala

Ser

Arg

960

Asn

Val

1005

Pro
1020

Asp Arg Gly

Tyr
1035

Gly Glu Gly
Asp Glu Leu Lys
1050

Asn Asn Ala Val

79/86



1055

Thr Cys As

1070

Val
1085

Asp

Pro
1100

Asn

Glu Ser

1115
Arg Gly
1130

Glu
1145

Lys Le

Ile Gly Gl

1160
Leu Me
1175

Leu

<210> 9

<211> 3540
<212> ADN
<213>
<220>
<223>
thiét

Arg

Thr

Tyr

Tyr

p Glu Tyr

Gln Ser

Ser Thr
Thr Asn
Gly Asn
u Glu Tyr
u Thr Glu

t Glu Glu

Nhan tao

Asn

44720

1060

Thr Thr

1075

Asn
1090

Thr
1105

Ser

Glu Gln

1120
Gln Met
1135
Phe Pro
1150
Gly Thr
1165

Asn

Arg

Asp

Thr

Pro

Glu

Phe

Gln Glu

Gly Ser
Tyr Ala
Tyr Asn
Leu Pro
Thr Asp

Ile Val

Val

Asn

Ser

Ser

Ser

Lys

Asp

1065

Gly
1080

Gly

Glu
1095

Ala

Leu
1110

Tyr

Cys Glu

1125

Gly
1140

Tyr

Val
1155

Trp

Ser Val

1170

sung duoc gé&n xen ngay sau codon methionin khdi dau.

<400> 9
atggctgaca
60
gtcgagatcc
120
agcctcacga
180
ttcgatgtgt
240
gaggaactca
300
gagggcctct
360
ccgacgaacc
420
ttcgtcaccg
480
tacgcgcaag
540
aactggggat
600

acaacatcaa
tcggcgagga
agttcgtcct
tctggggatg
tcaaccagaa
cgaacctcta
cggccttgeg
ccatgccgcet
ctgcgaactt

tcgattccgce

gaaccagtgc
gggcataacg
gaaccgcttc
gctcaagcca
gatcgagaca
cgaaatctac
cgaggagatg
gttctccgtc
acatcttagc

gacggtgaac

atcccgtaca
acgagcaacg
gtgccgggcg
agcgactggt
ttcgcccgcea
gccgatacgt
aggacgcaat
cagaacttcg
gtcctccgeg

tcacggtaca

27

actgcctcaa
agaaccttga
gagcctacgt
ccgcgattcect
accaggccat
tcaaggagtg
tcaacgacat
aggtgccctt
acgtcagcgt

atgatctcgt

Tyr Ala

Tyr Val

Glu Glu

Ser Asn
Val Thr
Ile Glu

Glu Leu

Trinh tu md hoéa tdng hgp m& hoda protein trir sdu TIC2613PL dugc
k& d& bidu hién trong té bao thuc vat trong dé codon alanin bd

cgacccggag
gttcttcctc
ggctggcctg
ggagcagatc
cagccgcctg
ggagaaggat
gaactccagc
gctcgccgtg
cttcggccag

gcggaacatc
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cggacctaca
660
actacctacc
720
ctggacatca
780
ttccagctta
840
tcagtagccc
900
ctcgtggact
960
tactattggg
1020
ttcccgatct
1080
ccagtgttcc
1140
cccgcegttte
1200
acctaccgtg
1260
gtgcctgcaa
1320
gggacaccct
1380
accaacataa
1440
cattcctccg
1500
acgtcggtcg
1560
tacagagtgc
1620
gggagggcygg
1680
tacaactcgt
1740
acctttcggce
1800
gtggttccga
1860
gtaaatgcgt
1920
cacatcgacc
1980
aagcgggagce
2040
ttggctgacc
2100
accgacatca
2160
ggaacactgg
2220
aaggcttaca
2280

ccaattacgt
aggactggcet
ttaccatctt
cccgtgagat
aattgccact
tcctcaaccg
gcgggcacca
atggccggga
gcacactctc
agctcagaag
gccgtgggac
gggaaggcta
acctgacaac
tctaccctga
ccttcgtcct
gcaacatcgc
gtatccgcta
ttaatcaggc
ttcggaccat
tgggagtttg
tggaggtcac
tgttcacgag
aagtgtcgaa
tgttcgagaa
cgaacttcac
cgatacaggg
atgagtgcta

cgcgctacga

44720

cgtgcgctgg
caactaccac
cccgcactac
ctacacggac
cttcaacgag
cctgaccatc
aatcgtgtcc
ggccaaccag
caacccgact
attggagggc
ggtggacagt
ctcgcacagg
cggcgtcact
caagataaca
caagggtccg
ggacattcag
cgcgagtacg
caacttcccg
ctctttcggce
gagcttcagc
gttcgaggcg
cattaaccag
cctggtggag
ggtgaagtat
cagcatcaac
cggagacgat
cccgacctat

actccgtggce

tacaacacgg
cggttccgcece
gacaacaaga
ccgctcatca
atggagaact
tacacggatt
aggcagaccg
gaggctccga
ctcactcgtt
gtggagttcc
ttcgacgagt
ctgtgccacg
ctctcctgga
caagtgccgc
ggcttcaccg
atgaacatta
accaacctcc
gccacgatga
acgccgttca
agcggcacag
gagtcggacc
aagggcctca
tgtctgtcgg
gctaagcggc
ggacagctcg
gtgttcaagg
ctctaccaga

tacatcgaag

28

gattggcgcg
gcgaactcac
tgtacccaat
acttcaatcc
cgacaatccg
ggtactctct
gctctacctc
ggacttacaa
tgatgcagcc
aaacaacgac
tgcctccgga
cgacgttcat
cccacaacag
tggtgaaggc
gcggcgacat
ccgcacctct
aattccacac
accgggtcga
acttcctaga
tcctcatcga
tggagcgagc
agaccgatgt
atgagttctg
tgagcgacga
accgtgggtg
agaactatgt
agatcgacga

actcccagga

tctgcgcggce
aatcacagcg
ccagcctcac
cgcactgcaa
aagccctcac
tggtcggcac
taccataacc
cttcagtcag
ctggccegcet
gggcaacttc
cgacaccagc
ccgcaagtct
caacacaccc
ttcgaacctc
cctgggtcgce
gtcccagcgc
tacgatcaat
agacctggag
cgcccagtca
ccgaatagag
gcagaaggct
cacagactac
tcttgacgag
gcggaacttg
gcgaggttcc
gaccctctca
gagcaagctc

tcttgaggtyg
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tacctcatac gctacaacac
2340

tggcccttgg ccgtggagag
2400

cagatggaat gggatccgaa
2460

cactcccacc acttctcgcet
2520

ggaatctggg tgatcttcaa
2580

gagtttcttg aggagaagcc
2640

aagaagtgga aagacaagcg
2700

gcaaaggaag ccgtggacgc
2760

acgaacatcg caatgataca
2820

ctgcccgagce tgtcggtcat
2880

cggatcttca ccgcgttcectce
2940

aacaacggcc tgagctgctg
3000

cgctccgttc tggtcattcc
3060

ccggaccgtg gctacatcct
3120

gtgaccatac acgagatcga
3180

gaggaggtgt cactgaacaa
3240

ggcggctacg ccgacgtccg
3300

ccaacctcca cctcgacgga
3360

cagacctaca actcgtgcga
3420

gggtacgtga cgaaggagct
3480

ggcgagacag agggcacgtt
3540

<210> 10

<211> 1179

<212> PRT

<213> Nhén tao

<220>

<223>

44720

aaagcacgag
tagcatcggc
cctagagtgc
cgacattgac
gattaagacc
gctgatcggc
ggagaagcta
tctgttcgta
cgcggceggat
cccaggcgta
cctctatgac
gaacgtgaag
agggtgggag
tcgggtgacc
caaccacacc
cgccgtgacc
ccagtcgaac
ctacgccagc
gagcaaccga
ggagtatttc

catcgtggac

acgctcaacg
gggtgcggtyg
tcctgctcag
gttggctgca
cagaacggct
gaggccctceg
gagtttgaaa
aacagtcagt
aacaaggtgc
aacgctaccg
gcaaggaacg
ggccaagtgg
tccgaggtga
gcgtacaagg
gacgagctta
tgcgacgagt
aatcgaggca
ctctacgagg
ggttacggga
ccagagaccg

agcgtcgagce

ttcctggcac
agccaaaccg
acgaggagaa
cggatctcaa
acgccaagcet
cgcgcgtgaa
cgaacattgt
acgaccgtct
acaagattcg
tgttcgagga
tcatcaagaa
acgtcgatca
gccaagaggt
agggctacgg
agttcaagaa
acacgaccaa
gcaacgaggc
aggagtccta
accagatgcc
acaaggtgtg

tgctgttgat

cggtggtctt
atgcgcgcca
gtgcgcccac
cgagaaccta
cgggaatctg
gcgagtcgag
ttacaacgag
ccaggccgac
ggaggcttac
gctggaggaa
cggcgacttc
gaacgatcac
ccatgtgtgc
cgaaggctgc
ctgcttcgag
tcaggaggtc
gtacgtgaac
cacaaacgag
gctaccgtcc
gatcgagatc

ggaggagtga

tdng hop dugc thiét k& dé& biéu hién trong té bao thuc vat (SEQ ID
NO:9), va trong dé axit amin alanin bd sung duoc gdn xen ngay sau
methionin khdéi dau.

<400> 10

Met Ala Asp Asn Asn Ile Lys Asn Gln Cys Ile Pro Tyr Asn Cys Leu

1

5

10

29

15
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Asn

Asn

Arg

Trp

65

Glu

Ile

Thr

Glu

Met

145

Tyr

Val

Tyr

Arg

Asp

225

Leu

Ile

Ile

Asn

Leu
305

Asp

Glu

Phe

50

Gly

Glu

Ser

Phe

Met

130

Pro

Ala

Phe

Asn

Trp

210

Trp

Asp

Gln

Asn

Glu

290

Asn

Pro
Asn
35

Val
Trp
Leu
Arg
Lys
115
Arg
Leu
Gln
Gly
Asp
195
Tyr
Leu
Ile
Pro
Phe
275

Met

Arg

Glu

20

Leu

Pro

Leu

Ile

Leu

100

Glu

Thr

Phe

Ala

Gln

180

Leu

Asn

Asn

Ile

His

260

Asn

Glu

Leu

Val

Glu

Gly

Lys

Asn

85

Glu

Trp

Gln

Ser

Ala

165

Asn

vVal

Thr

Tyr

Thr

245

Phe

Pro

Asn

Thr

Glu

Phe

Gly

Pro

70

Gln

Gly

Glu

Phe

Val

150

Asn

Trp

Arg

Gly

His

230

Ile

Gln

Ala

Ser

Ile
310

Ile

Phe

Ala

55

Ser

Lys

Leu

Lys

Asn

135

Gln

Leu

Gly

Asn

Leu

215

Arg

Phe

Leu

Leu

Thr

295

Tyr

44720

Leu

Leu

40

Tyr

Asp

Ile

Ser

Asp

120

Asp

Asn

His

Phe

Ile

200

Ala

Phe

Pro

Thr

Gln

280

Ile

Thr

Gly

25

Ser

vVal

Trp

Glu

Asn

105

Pro

Met

Phe

Leu

Asp

185

Arg

Arg

Arg

His

Arg

265

Ser

Arg

Asp

Glu

Leu

Ala

Ser

Thr

90

Leu

Thr

Asn

Glu

Ser

170

Ser

Thr

Leu

Arg

Tyr

250

Glu

Val

Ser

Trp

30

Glu

Thr

Gly

Ala

75

Phe

Tyr

Asn

Ser

Val

155

Val

Ala

Tyr

Arg

Glu

235

Asp

Ile

Ala

Pro

Tyr
315

Gly

Lys

Leu

60

Ile

Ala

Glu

Pro

Ser

140

Pro

Leu

Thr

Thr

Gly

220

Leu

Asn

Tyr

Gln

His

300

Ser

Ile

Phe

45

Phe

Leu

Arg

Ile

Ala

125

Phe

Leu

Arg

Val

Asn

205

Thr

Thr

Lys

Thr

Leu

285

Leu

Leu

Thr

30

Val

Asp

Glu

Asn

Tyr

110

Leu

Val

Leu

Asp

Asn

190

Tyr

Thr

Ile

Met

Asp

270

Pro

Val

Gly

Thr

Leu

Val

Gln

Gln

95

Ala

Arg

Thr

Ala

Val

175

Ser

Val

Tyr

Thr

Tyr

255

Pro

Leu

Asp

Arg

Ser

Asn

Phe

Ile

80

Ala

Asp

Glu

Ala

Val

160

Ser

Arg

val

Gln

Ala

240

Pro

Leu

Phe

Phe

His
320
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Tyr

Ser

Pro

Pro

Leu

385

Thr

Asp

His

Val

Tyr

465

His

Ile

Ile

Ser

Asn

545

Tyr

Asp

Thr

Glu

Tyr

Thr

Arg

Thr

370

Arg

Tyr

Asp

Ala

Thr

450

Pro

Ser

Leu

Thr

Thr

530

Gln

Asn

Ala

vVal

Ala

Trp
Ile
Thr
355
Leu
Arg
Arg
Thr
Thr
435
Leu
Asp
Ser
Gly
Ala
515
Thr
Ala
Ser
Gln
Leu

595

Glu

Gly

Thr

340

Tyr

Thr

Leu

Gly

Ser

420

Phe

Ser

Lys

Ala

Arg

500

Pro

Asn

Asn

Phe

Ser

580

Ile

Ser

Gly

325

Phe

Asn

Arg

Glu

Arg

405

vVal

Ile

Trp

Ile

Phe

485

Thr

Leu

Leu

Phe

Arg

565

Thr

Asp

Asp

His

Pro

Phe

Leu

Gly

390

Gly

Pro

Arg

Thr

Thr

470

Val

Ser

Ser

Gln

Pro

550

Thr

Phe

Arg

Leu

Gln

Ile

Ser

Met

375

vVal

Thr

Ala

Lys

His

455

Gln

Leu

Val

Gln

Phe

535

Ala

Ile

Arg

Ile

Glu

44720

Ile

Tyr

Gln

360

Gln

Glu

val

Arg

Ser

440

Asn

val

Lys

Gly

Arg

520

His

Thr

Ser

Leu

Glu

600

Arg

Val

Gly

345

Pro

Pro

Phe

Asp

Glu

425

Gly

Ser

Pro

Gly

Asn

505

Tyr

Thr

Met

Phe

Gly

585

vVal

Ala

Ser

330

Arg

Val

Trp

Gln

Ser

410

Gly

Thr

Asn

Leu

Pro

490

Ile

Arg

Thr

Asn

Gly

570

val

Val

Gln

31

Arg

Glu

Phe

Pro

Thr

395

Phe

Tyr

Pro

Thr

Val

475

Gly

Ala

Val

Ile

Arg

555

Thr

Trp

Pro

Lys

Gln

Ala

Arg

Ala

380

Thr

Asp

Ser

Tyr

Pro

460

Lys

Phe

Asp

Arg

Asn

540

vVal

Pro

Ser

Met

Ala

Thr

Asn

Thr

365

Pro

Thr

Glu

His

Leu

445

Thr

Ala

Thr

Tle

Ile

525

Gly

Glu

Phe

Phe

Glu

605

Val

Gly

Gln

350

Leu

Ala

Gly

Leu

Arg

430

Thr

Asn

Ser

Gly

Gln

510

Arg

Arg

Asp

Asn

Ser

590

Val

Asn

Ser

335

Glu

Ser

Phe

Asn

Pro

415

Leu

Thr

Ile

Asn

Gly

495

Met

Tyr

Ala

Leu

Phe

575

Ser

Thr

Ala

Thr

Ala

Asn

Gln

Phe

400

Pro

Cys

Gly

Ile

Leu

480

Asp

Asn

Ala

Val

Glu

560

Leu

Gly

Phe

Leu
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Phe

625

His

Cys

Arg

Ile

Ile

705

Gly

Glu

Glu

His

Val

785

Gln

Lys

Cys

Lys

Glu

865

Lys

Val

610

Thr

Ile

Leu

Leu

Asn

690

Gln

Thr

Ser

Asp

Glu

770

Glu

Met

Cys

Thr

Thr

850

Lys

Lys

Tyr

Ser

Asp

Asp

Ser

675

Gly

Gly

Leu

Lys

Ser

755

Thr

Ser

Glu

Ala

Asp

835

Gln

Pro

Trp

Asn

Ile

Gln

Glu

660

Asp

Gln

Gly

Asp

Leu

740

Gln

Leu

Ser

Trp

His

820

Leu

Asn

Leu

Lys

Glu
900

Asn

Val

645

Lys

Glu

Leu

Asp

Glu

725

Lys

Asp

Asn

Ile

Asp

805

His

Asn

Gly

Ile

Asp

885

Ala

Gln

630

Ser

Arg

Arg

Asp

Asp

710

Cys

Ala

Leu

Val

Gly

790

Pro

Ser

Glu

Tyr

Gly

870

Lys

Lys

615

Lys

Asn

Glu

Asn

Arg

695

Val

Tyr

Tyr

Glu

Pro

775

Gly

Asn

His

Asn

Ala

855

Glu

Arg

Glu

44720

Gly

Leu

Leu

Leu

Leu

val

Phe

665

Leu

680 |

Gly

Phe

Pro

Thr

Val

760

Gly

Cys

Leu

His

Leu

840

Lys

Ala

Glu

Ala

Trp

Lys

Thr

Arg

745

Tyr

Thr

Gly

Glu

Phe

825

Gly

Leu

Leu

Lys

Val
905

Lys

Glu

650

Glu

Ala

Arg

Glu

Tyr

730

Tyr

Leu

Gly

Glu

Cys

810

Ser

Ile

Gly

Ala

Leu

890

Asp

32

Thr

635

Cys

Lys

Asp

Gly

Asn

715

Leu

Glu

Ile

Gly

Pro

795

Ser

Leu

Trp

Asn

Arg

875

Glu

Ala

620

Asp

Leu

Val

Pro

Ser

700

Tyr

Tyr

Leu

Arg

Leu

780

Asn

Cys

Asp

vVal

Leu

860

Val

Phe

Leu

Val

Ser

Lys

Asn

685

Thr

Val

Gln

Arg

Tyr

765

Trp

Arg

Ser

Ile

Ile

845

Glu

Lys

Glu

Phe

Thr

Asp

Tyr

670

Phe

Asp

Thr

Lys

Gly

750

Asn

Pro

Cys

Asp

Asp

830

Phe

Phe

Arg

Thr

Val
910

Asp

Glu

655

Ala

Thr

Ile

Leu

Ile

735

Tyr

Thr

Leu

Ala

Glu

815

Val

Lys

Leu

Val

Asn

895

Asn

Tyr

640

Phe

Lys

Ser

Thr

Ser

720

Asp

Ile

Lys

Ala

Pro

800

Glu

Gly

Ile

Glu

Glu

880

Ile

Ser
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Gln

Ala

Ser

945

Arg

Asn

Val

Trp

Gly

Gly

Lys

Val

Ala

Val

Glu

Asn

Thr

Glu

Leu

Tyr
Asp
930

Val

Ile

Gly

Asp

Glu

1010

Tyr
1025

Cys
1040

Phe
1055

Thr
1070

Asp
1085

Asn
1100

Glu
1115

Arg
1130

Lys
1145

Ile
1160

Leu
1175

Asp

915

Asn

Ile

Phe

Asp

Val

995

Ser

Ile

Val

Lys

Cys

val

Pro

Ser

Gly

Glu

Gly

Leu

Arg

Lys

Pro

Thr

Phe

980

Asp

Glu

Leu

Thr

Asn

Asp

Arg

Thr

Tyr

Tyr

Leu

Glu

Met

Leu

Val

Gly

Ala

965

Asn

Gln

vVal

Arg

Ile

Cys

Glu

Gln

Ser

Thr

Gly

Glu

Thr

Glu

Gln

His

Val

950

Phe

Asn

Asn

Ser

Val

His

Phe

Tyr

Ser

Thr

Asn

Asn

Tyr

Glu

Glu

44720

Ala Asp Thr Asn Ile Ala Met Ile
920 925
Lys Ile Arg Glu Ala Tyr Leu Pro
935 940
Asn Ala Thr Val Phe Glu Glu Leu
955
Ser Leu Tyr Asp Ala Arg Asn Val
970
Gly Leu Ser Cys Trp Asn Val Lys
985 990
Asp His Arg Ser Val Leu Val
1000 1005
Gln Glu Val His Val Cys Pro
1015 1020
Thr Ala Tyr Lys Glu Gly Tyr
1030 1035
Glu 1Ile Asp Asn His Thr Asp
1045 1050
Glu Glu Glu Val Ser Leu Asn
1060 1065
Thr Thr Asn Gln Glu Val Gly
1075 1080
Asn Asn Arg Gly Ser Asn Glu
1090 1095
Ser Thr Asp Tyr Ala Ser Leu
1105 1110
Glu Gln Thr Tyr Asn Ser Cys
1120 1125
Gln Met Pro Leu Pro Ser Gly
1135 1140
Phe Pro Glu Thr Asp Lys Val
1150 1155
Gly Thr Phe Ile Val Asp Ser
1165 1170

33

His

Glu

Glu

Ile

975

Gly

Asp

Gly

Glu

Asn

Gly

Ala

Tyr

Glu

Tyr

Trp

vVal

Ala

Leu

Glu

960

Lys

Gln

Ile Pro Gly

Arg

Glu

Leu

Ala

Tyr

Tyr

Glu

Ser

Val

Ile

Glu
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