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BCW 003, va BCW va ché pham diét con tring chira protein nay.
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Linh vie ky thuat dwoc dé cap

Sang ché @ cép chung dén linh vuc protein {rc ché con tring, cu thé 14 dén cac
protein thé hién tac dung tc ché con tring chéng lai vat gy hai Lepidopteran lién quan
dén nong nghiép & cy trong va hat gidng, cu thé 1a vat gy hai Lepidopteran nhur sau xam

(“black cutworm - BCW™, Agrotis ipsilon).
Tinh trang ky thuit ciia sang ché

Protein trc ché con tring duoc san xuét boi loai vi khudn Bacillus thuringiensis (Bf)
da dugc biét trong linh vuc nay. Mot sb protein Bt c6 thé dugc str dung dé phong trir vat
g4y hai trong néng nghiép & cy trong bang cach phun cac ché phdm dugc chip nhan trong
néng nghiép chira mot hodc nhiéu protein nay 1én thuc vat, phii hat bang ché phdm duoc
bao ché dé chira lugng c6 tac dung diét con tring ciia cic protein nay, hoic bang cach biéu

hién mét hodc nhiéu protein hiru hi€u nay & cay/hat.

Chi mét sd protein Bt da duoc phat trién 1am tinh trang chuyén gen dé noéng dan st
dung trong Gmg dung thuong mai nham phong trir con tring gy hai. Nong dan dua trén
c4c protein nay dé tao ra phd phong trir vét gay hai dugc chi dinh, va c6 thé tiép tuc dua
vao cac hoa chat phd rong trong cac img dung cho 14 va dat dé phong trir vat gdy hai. Mot
s6 con trung Lepidopteran, nhu lodi Agrotis va loai Striacosta, da duogc ching minh 1a dac
biét khé phong trir bang cach st dung céac tinh trang diét con tring chuyén gen dang duoc
sir dung hién nay bao gdm CrylAb, CrylAc, CrylFa, Cry2Ab, Cry2Ae, VIP3Aa, va nhiéu
doc td Bt khac nhau khac ma duoc st dung it thudong xuyén hon. Do d6, van c¢6 nhu cau vé
protein trc ché con tring ma c6 tac dung chéng lai phd cac loai con trang gy hai rong hon,
va dé str dung trong cac doc td dé sir dung trong viéc khic phuc su phét trién tinh khang
clia sdu bénh v6i thube diét con tring hién nay, bao gdm cac doc td duge st dung hién nay

trong cac hé théng quan 1y sdu bénh.

Sang ché mo ta ho protein mai, cac bién the, va cac cau truc protein doc to kham
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ma mdi loai nay thé hién tac dung diét con trung hiéu qua bét ngd khang Lepidoptera, cu

thé 1a khang vat giy hai thudc loai 4grotis, nhu sdu xam.
Ban chit k§ thuit ciia sing ché

Nhom mdi cua cac polypeptit rc ché con trung (protein doc t6 BCW 001, BCW 002
va BCW 003 va cac manh c6 tac dung diét loai gdy hai ctia ching) duoc chi ra la thé hién
tac dung trc ché chéng lai mot sb vat gy hai Lepidopteran & ciy trdng, cu thé 1a chéng lai
loai sdu xam (loai Agrotis). Mdi protein nay c6 thé dugc sir dung mot minh hodc két hop
v6i nhau va véi cac protein Bt khac va cac chét trc ché con tring khac trong cac ché pham
va & thuc vét (in planta), do d6 cung cAp giai phéap thay thé cho cac protein Bt va céac héa

chét diét con trung hién dang dugc sir dung trong cac hé théng nong nghiép.

Sang ché dé xuét cac ciu tric polynucleotit chira, trong mbi lién két hoat dong, doan
trinh tu khéi dAu khac loai dugc lién két véi trinh ty nucleotit ma hoa protein di¢t con trung
¢6 cac dic diém CrylA ma ngén hon chidu dai diy da so v6i protein ddc t6 16p CrylA, va
c6 trinh tu axit amin tir khodng vi tri 1 dén vi tri 607 nhu duoc chi ra trong SEQ ID NO:2,
SEQ ID NO:4, SEQ ID NO 6, SEQ ID NO:8, SEQ ID NO:10, va SEQ ID NO:12, hoac
manh c6 tac dung diét con trung ciia chung. Polypeptit ngan hon d6 dai day du thé hién tac
dung diét con tring nhu vay phai c6 ty 1& dong nhét it nhat 1a khoang 100%, 99%, 98%,
97%, 96%, 95%, 94%, 94%, 92%, 91%, hodc 90% véi trinh ty axit amin BCW 001 nhu
duoc chi ra trong SEQ ID NO:2 tir khoang vi tri 1 dén khoang vi tri 606, hodc tir khoang
vi tri 5 dén khoang vi tri 600. Néu do dai day du hodc cic manh doc t6 16n hon déng ke
can dugc sir dung, ty 1€ phan trim ddng nhat nén it nghiém ngdt hon va mé rong dén ty 1&
phan tram ddng nhat tir khoang 100, dén khoang 95, dén khoang 90, dén khoang 85, hodc
tham chi 1a 80% v&i céc trinh tu protein doc t6 c6 do dai ddy du nhu duge chi ra trong SEQ
ID NO:2, 4, va 6, vi cac protein doc td nay c¢6 mic hoat tinh sinh hoc hitu ich v& mit thuong
mai khi dugc thir nghiém khang 4u trung sau x4m trong cac thir nghiém sinh hoc vé ché do
an, va khi duoc thir nghiém trén thuc vat & ngd, bong va cic truong hop chuyén gen dau

tuong bi€u hién cac protein nay.

Sang ché ciing dé xuét cac protein gy doc cho loai sdu xam Lepidopteran, bao gdm
cac protein co trinh tu axit amin nhu dugc chi ra trong SEQ ID NO:2 tir vi tri 256 dén 606

(protein BCW 001), va cac protein co trinh tu axit amin nhu dugc chi ra trong mot trong
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s6 SEQ ID NO:4 va SEQ ID NO:6 tir vi tri axit amin 257 dén 607 (duoc goi lan luot & day
1a protein doc t6 BCW 002 va protein doc to BCW 003).

Céc protein diét con trung nay ciing dugc quan sat thy 1a thé hién hoat tinh khéng
loai Lepidopteran dugc chon tir nhom bao g06m Spodoptera firugiperda, Spodoptera exigua,
Spodoptera litura, Mamestra configurata, Striacosta albicosta, Ty richoplusia ni,
Pseudoplusia includens, Anticarsia gemmatalis, Hypena scabra, Heliothis virescens,
Agrotis subterranea, Pseudaletia unipuncta, Agrotis ipsilon, Agrotis orthogonia, Ostrinia
nubilalis, Amyelois transitella, Crambus caliginosellus, Herpetogramma licarsisalis,
Homoeosoma electellum, Elasmopalpus lignosellus, Cydia pomonella, Endopiza viteana,
Grapholita molesta, Suleima helianthana, Plutella xylostella, Pectinophora gossypiella,
Lymantria dispar, Alabama argillacea, Archips argyrospila, Archips rosana, Chilo
suppressalis, Cnaphalocrocis medinalis, Crambus caliginosellus, Crambus teterrellus,
Diatraea grandiosella, Diatraea saccharalis, Earias insulana, Egrias vittella, Helicoverpa
armigera, Helicoverpa zea, Heliothis virescens, Herpetogramma licarsisalis, Lobesia
botrana, Pectinophora gossypiella, Phyllocnistis citrella, Pieris brassicae, Pieris rapae,

Plutella xylostella, va Tuta absoluta.

Cac protein theo sang ché ciing c6 thé thé hién hoat tinh sinh hoc khéang loai
Lepidopteran dugc chon tir nhém bao gdm Spodoptera frugiperda, Spodoptera exigua,
Spodoptera litura, Mamestra configurata, Striacosta albicosta, Trichoplusia ni,
Pseudoplusia includens, Anticarsia gemmatalis, Hypena scabra, Heliothis virescens,
Agrotis subterranea, Pseudaletia unipuncta, Agrotis ipsilon, Agrotis orthogonia, Ostrinia
nubilalis, Amyelois transitella, Crambus caliginosellus, Herpetogramma licarsisalis,
Homoeosoma electellum, Elasmopalpus lignosellus, Cydia pomonella, Endopiza viteana,
Grapholita molesta, Suleima helianthana, Plutella xylostella, Pectinophora gossypiella,
Lymantria dispar, Alabama argillacea, Archips argyrospila, Archips rosana, Chilo
suppressalis, Cnaphalocrocis medinalis, Crambus caliginosellus, Crambus teterrellus,
Diatraea grandiosella, Diatraea saccharalis, Earias insulana, Egrias vittella, Helicoverpa
armigera, Helicoverpa zea, Heliothis virescens, Herpetogramma licarsisalis, Lobesia
botrana, Pectinophora gossypiella, Phyllocnistis citrella, Pieris brassicae, Pieris rapae,

Plutella xylostella, va Tuta absoluta.
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Cac protein theo sang ché, va cac ciu trac dugc dé xuat & day, c6 thé duoc bao gdbm
trong vecto bat ky bao gdm plasmit, cosmid, bacmid, vecto qua trung gian thé thuc khuan,

va tuong tu.

Céc vecto nay co thé duge st dung dé dua cac cau tric theo sdng ché vao s6 luong
té bao chu bat ky, bao gom vao cac té bao vi khuan, cac t€ bao nam men, va cac t€ bao thuc

n

vat.

Céc té bao chi ma 1a t& bao ndm men c6 thé 1a Saccharomyces cereviseae hodc
Saccharomyces pombe va cac té bao twong tw. Céc té bao chu vi khudn c6 thé 14 sb lugng
bat ky cac té bao chu dd biét nay bao gdbm nhung khong bi gidi han & E. coli, B.
thuringiensis, va cac vi khuén cung ho khac. Cac té bao chu thuc vat co thé thu dugc tur sb
lwong bét ky cac loai thuc vat, bao gbdm nhung khong bi gi¢i han ¢ cac té bao thyc vat tir
cdy c0 linh lang, chudi, lia mach, ddu, bong cai xanh, bép cai, cai, ca rot, sin, thau dau,
bong cai tréng, can tdy, dau ga, cai thao, cam, dira, ca phé, ngd, cd ba la, bong, bau bi, dua
chudt, cay g6 linh sam, ca tim, bach dan, cdy lanh, t6i, nho, cdy hublong, to1 tay, rau diép,
thong trAm huong, ké, qua dua, qua hach, yén mach, oliu, hanh tdy, cay canh, co, cd, dau
Ha Lan, cu lac, cay 6t, dau triéu, thong, khoai tay, bach duong, bi do, thong Radiata, ci
cai, hat cai dau, lua, cay than ré, lta mach den, héng hoa, cdy bui, cdy cao luong, thong
phuong Nam, d4u twong, rau chan vit, qua bi, dau tay, cti cdi duong, mia, hoa huéng duong,
ngd ngot, g5 gdm, khoai lang, c6 ké MY, che, thudc 14, ca chua, tiéu hic mach, co, dua héu,
va lua my.

Céc dong thuc vat chuyén gen c6 thé duoc tao ra, cu thé 1a cac gidng cay trong
chuyén gen ngd, bong va dau tuong, bang cach dua cac cAu tric theo sang ché chira trinh
tu polynucleotit dugc bién dbi thich hop nhu dugc chi ra trong SEQ ID NO:7, SEQ ID
NO:9, va SEQ ID NO:11, vi du, vao bd gen ctia té bao thuc vat nay va thu hdi cay ngd, dau
tuong hodc bong chuyén gen c6 kha nang thu phén chira trong bo gen cua né c4u tric di
truyén dé biéu hién it nhét 1a doc td protein theo séng ché, nghia 13, doc td protein BCW
001, BCW 002, hoac BCW 003. Céc cay tréng chuyén gen nay s€ dua vao bo gen thyc vat
cua chung, cAu tric polynucleotit chira it nhét 12 doan trinh tu khéi dau khac loai dugc lién
két hoat dong véi trinh tu nucleotit ma hoa protein diét con trung BCW 001, BCW 002,
hodc BCW 003 c6 trinh tu axit amin dugc chon tir nhém bao gém SEQ ID NO:8, SEQ ID
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NO:10, va SEQ ID NO:12, hodc manh protein diét con trung cuia chung.

Céc hat cling duoc dé xuat nhur mot dAu hiéu cua sang ché, trong d6 hat nay duoc
san xudt tir cac cdy chuyén gen nay va hat nay chira lugng phat hién duogc cia chu tric
polynucleotit dugc dua vao bo gen thuc vat nay. Phén hoa, hat, cac té bao thuc vat dong
con, mo thuc vat va cac san pham hang hoa dugc san xuét tir mdi ciy chuyén gen niy s&

chira lwong phét hién duoc ciia cdu triic polynucleotit.

Mau sinh hoc bét ky ma chua it nhét 1a luong phat hién dugc cua cdu truc
polynucleotit ma hoa cac protein BCW 001, BCW 002, hoac BCW 003 s& nam trong pham

vi clia sang ché.

Céc ché phim cung cAp luong c6 tac dung diét con trung cua protein BCW 001, 002
hodc 003 theo sang ché duoc d& xuét, va dugc cung cip dé phong trr vt gy hai
Lepidopteran. Céc ché pham nay ciing c6 thé chtra chit bd sung khéc véi protein doc t6
BCW. Céc chit nay ciing s& gay doc cho cung loai Lepidopteran gidng nhu protein doc tb
BCW. Chét bd sung nay dugc chon tir nhém céc chét bao gdm céc protein hogc polypeptit
c6 trinh tuy axit amin khéac v6i protein BCW, va cling c6 thé 1a chit ma 1a phan tir ARN c6
cac tac dung gdy doc trén con trung gay hai dich (nhu dsARN, miARN, hodc siARN), va
ciing c6 thé 12 héa chét diét con trung nhu pyrethrin, thubc diét con trung phosphat hiru co
va tuong tu. Theo cach khéc, chét bd sung nay c6 thé 1a Cry thich hop bét ky hoic protein
doc t6 lién quan nhu CrylA, CrylAb, CrylAc, CrylA.105, CrylAe khac, (nhung céac chét
nay khong dugc wu tién vi ching cé thé khong tao ra cac tinh chét phong trir tinh khang
thich hop), hodc cac protein diét con tring CrylB, CrylC, CrylD, CrylE, CrylF, CrylG,
CrylH, Cryl1l, CrylJ, CrylK, CrylL, Cry2A, Cry2Ab, Cry2Ae, Cry4B, Cry6, Cry7, Cry8,
Cry9, Cryl5, Cry43A, Cry43B, ET35, ET66, TIC400, TIC800, TIC807, TIC834, TIC853,
TIC1415, VIP3A, VIP3Ab, Axmi, protein diét con trung DIG, eHIP, va protein VIP va
protein doc t6 bat ky da biét trong linh vuc nay dé gay ra cac tinh chét gy doc trén 4u trung
loai sdu xam hodc céac loai gy hai dich Lepidopteran khac c6 thé ap dung.

Céc ché phdm nay ciing c6 thé bao gdm céc chat diét con trung bd sung ma khong
nhét dinh phai gdy doc cho cing mot loai gy hai dich, nhw chat bo sung dugc chon tir
nhém bao gdbm CrylC, Cry3A, Cry3B, Cry34, Cry35, Cry51Aa1, ET29, ET33, ET34,
ET70, TIC407, TIC417, TIC431, TIC901, TIC1201, TIC3131, 5307, DIG-10, Axmil84,
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Axmi205 va AxmiR1.

Cac phuong phéap cling duoc dé xuat dé san xuét hat c6 dugc cac dic diém diét con
tring cua cac protein theo sang ché. Cac phuwong phép nay bao gbm céu tric polynucleotit
duoc thiét ké dé bidu hién protein BCW 001, BCW 002 hodc BCW 003, hodc protein c6
ty 16 dong nhat it nhét khoang 90% v&i protein nay, phuong phép nay bao gbm budc gieo
mot hoac nhiéu hat chira polynucleotit biéu hién mot hodc nhiéu trong sb cac doc td protein
BCW theo sang ché, trong cac cay tir hat nay va sau d6 thu hoach san phim gdm cac hat
nay tr cac cay trong. Hat thu hoach dugc sé& chtra cAu tric polynucleotit va s& phat trién

thanh c4y ma cling s&€ khang lai su pha hoai cua vat gay hai la sdu xam.

Céc cdy nay co thé 1a ngo, bong, dau twong, hodc cay khac bét ky dé bi nhiém loai
gay hai Lepidopteran ma da dugc chimg minh 1a phong trir dugc boi cac protein theo sang
ché. Céac cay nay dugc dé xuét 1 cac cdy chuyén gen di duoc tao ra trude d6 ma duoc
huong 1oi tir cac tac dung ctia cac dic diém gay doc ciia c4c protein theo sang ché. Cay ngd
nim trong nhém nay bao gdbm nhung khong bi gi6i han & cac dong chuyén gen dugc chon
tr nhém bao gdbm DKB89614-9, MON801, MON802, MON809, MON810, MONR&63,
MON88017, MON89034, dong 4114-3, dong 5307, DAS59122-7, Bt10, Btl1, Btl76,
CBH-351, DKB-83614-9, MIR162, MIR604, TC1507, TC6275, dong 676, dong 678, dong
680, dong 98140, DAS40278-9, DKB89790-5, MON21-9, HCEM485, MONS832,
MONR87427, NK603, T14, T25 va VCO01981-5. Cay dau tuong nim trong nhém cac cay
chuyén gen nay dwoc chon tir nhém bao gdom MON87751, DAS81419-2, MON87701,
A2704-12, A2704-21, A5547-127, A5547-35, CV127, DAS44406-6, DAS68416-4,
DP356043, FG72, MON4032, ACS-GM003-1, MON87705, MON87708, MON897838,
W62, W98 va GFM CrylA. Cay bong chuyén gen nam trong nhém nay dugc chon tir nhém
bao gbm DAS24236-5, DAS21023-5, dong 31707, dong 31803, dong 31807, dong 31808,
dong 42317, BNLA-601, COT102, COT67B, dong 1, GHBI119, GK12, MON15985,
MLS9124, MON1076, MON531, MON757, T303-3, T304-40, SGK321, dong 19-51a,
GHB614, LLCotton25, MON88701, MON88702, MON1445, MON1698 va MON88913.
Cay mia chuyén gen nam trong nhém nay bao gbm dong chuyén gen clia cdy mia NXI-1T.
Cay laa da duoc biét trong linh vuc nay 1a hudng loi tir viée ¢6 chu trac ma hoa cac doc td

protein BCW nay bao gbm cac dong chuyén gen ciia cdy lua dugc chon tir nhom bao gdm
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LLRICE06, LLRICE601, LLRICE62, GM-A17054 va GM-A17054.

Ngoai ra, sang ché ciing dé xuét cac san pham thuc vat da duge xur 1y chira luong
phat hién duoc cia polynucleotit tai td hop da dugc mo té nay. Cac san pham da dugc xir
1y nay bao gbm, nhung khong gi6i han &: sinh khéi thuc vat, dau, bt xay tho, thire an cho

dong vat, bot my, tam, cam, xo vai, vo trau, va hat dd dugc xu ly.

Cac phuong phép tao ra cac cay chuyén gen ciing duoc dé xuat. Cac phuong phap
nay bao gdm budc dua polynucleotit tai t6 hop vao té bao thuc vat va chon loc cay chuyén
gen biéu hién lugng c6 tac dung trc ché con tring ctia polypeptit tai td hop duoc mi hoa

bdi polynucleotit tai td hop nay.

Céc phuong an, dau hiéu va cac vu diém khéac cla sang che s€ 10 rang tir phan mo

ta chi tiét, vi du thuc hién sang ché va yéu cau bao ho sau day.
Mo ta van tat cac hinh vé

Fig. 1 thé hién danh myc c4c loai con tring gdy hai Lepidopteran ma dugc kiém tra
trong thtr nghiém sinh hoc v6i céac protein doc t6 BCW 001, BCW 002, va BCW 003. “+”
chi ra ty 1& chét so voi dbi ching dém; - chi ra 1a khong quan sét thay ty 1é chét cao hon
dang ké muc clia d6i chimg dém; “ND” chi ra 1a khong dugc kiém tra bang cach st dung
protein doc t6 thich hgp. BCW 001 thé hién tac dung giy chét cho Agrotis ipsilon (sdu
xam), Striacosta albicostsa (sdu xam mién Tay), Helicoverpa zea (sau duc bép trén cay
ngd), Ostrinia nubilalis (sdu duc than bép chau Av), Diatraea grandiosella (sdu duc than
bap Tay Nam), Trichoplusia ni (sdu do bép cai), Pseudoplusia includens (sau do dau
twong), va khong gay ra tac dung gay chét hodc gy choang khi dugc kiém tra trén
Spodoptera frugiperda (sdu xanh mua thu). Diatraea saccharalis (sdu duc than cdy mia)
khong duoc kiém tra véi BCW 001. BCW 002 thé hién tac dung gdy chét trén Agrotis
ipsilon (su xam), Striacosta albicostsa (sdu ngai dém trén céy dau mién Tay), Helicoverpa
zea (sdu duc bap trén ciy ngd), va Ostrinia nubilalis (su duc bép trén cay ngd chau Au),
va khong thé hién tac dung gay chét hoic gay choang khi duge kiém tra trén Spodoptera
frugiperda (sdu xanh mua thu). Diatraea saccharalis (séu duc than cay mia), Diatraea
grandiosella (sdu duc than bap Tay Nam), Trichoplusia ni (sdu do bap cai), va

Pseudoplusia includens (sau do dau twong) khong duoc kiém tra v6i BCW 002. BCW 003
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thé hién tac dung giy chét trén Agrotis ipsilon (sdu xam), Striacosta albicostsa (sau ngai
dém trén cdy dau mién Tay), Helicoverpa zea (sdu duc bap trén cay ngo), Ostrinia nubilalis
(sau duc bép chau Av), Diatraea saccharalis (sdu duc than cdy mia), Diatraea grandiosella
(sau duc than bap Tay Nam), Trichoplusia ni (su do bép cai), va Pseudoplusia includens
(sdu do dau tuong), va khong thé hién tac dung gay chét hoic gy choang khi dugc thir
nghiém trén Spodoptera frugiperda (sdu xanh mua thu).

Fig. 2 thé hién sy sip xép thing hang trinh tw axit amin cia BCW 001 (SEQ ID
NO:2, hang trén cing) v6i BCW 002 (SEQ ID NO:4, hang giita), véi BCW 003 (SEQ ID
NO:6, hang duéi cing); cdc d4u hoa thi bén dudi mdi nhom ba hang thé hién sy khac nhau

& vi tri axit amin thich hgp trong it nhat mot trong s ba trinh tw khac nhau.
MBS ta vin tat cac trinh tu

SEQ ID NO:1 1a trinh tu nucleotit EG4384 cua gidng B. thuringiensis tu nhién ma
hoa protein gy doc BCW 001 Lepidopteran.

SEQ ID NO:2 1a trinh ty axit amin dugc suy luan cia BCW 001 tr khung doc mo
nhu duoc chi ra trong SEQ ID NO:1.

SEQ ID NO:3 13 trinh tu nhan tao ma hoa protein gy doc BCW 002 Lepidopteran
kham.

SEQ ID NO:4 1a trinh tu axit amin dugc suy luan cia BCW 002 tr khung doc m&
nhu duoc chi ra trong SEQ ID NO:3, trong dé protein BCW 002 nay chira mién I cia
CrylAc duoc lién két hoat dong v6i cac mién II va III cia BCW 001 (vi tri axit amin 258
dén vi tri axit amin 606 nhu duoc chi ra trong SEQ ID NO:2) va duoc lién két hoat dong
v6i mién tién doc td CrylAc tir vi tri axit amin 608 dén 1177 nhu dugc chi ra trong SEQ
ID NO:4 va SEQ ID NO:6. SEQ ID NO:4 (BCW 002) 1a khac véi SEQ ID NO:6 (BCW
003) chi & vi tri 259, BCW 002 chtra Isoleuxin ¢ vi tri nay, BCW 003 chira Threonin nhu
trong BCW 001.

SEQ ID NO:5 1a trinh tu nhan tao ma hoa protein gy doc BCW 003 Lepidopteran
kham.

SEQ ID NO:6 1 trinh tu axit amin dugc suy luan cia BCW 003 tir khung doc mo
nhu duoc chi ra trong SEQ ID NO:3, trong d6 protein BCW 003 nay chtra mién I coa
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CrylAc dugc lién két hoat dong v6i cac mién II va III cia BCW 001 (vi trf axit amin 258
dén vi tri axit amin 606 nhu dugc chi ra trong SEQ ID NO:2) va dugc lién két hoat dong
v6i mién tién doc td CrylAc tir vi tri axit amin 608 dén 1177 nhu duoc chi ra trong SEQ
ID NO:4 va SEQ ID NO:6. SEQ ID NO:6 (BCW 003) 1a khac véi SEQ ID NO:4 (BCW
002) chi & vi tri 259, BCW 002 chira Isoleuxin & vi tri nay, BCW 003 chtta Threonin nhu
trong BCW 001.

SEQ ID NO:7 1a trinh tu nhan tao ma hoéa protein BCW 001 dé biéu hién ¢ thuc vat.

SEQ ID NO:8 1a trinh ty axit amin dugc suy luan cia BCW 001 thu duogc tir SEQ
ID NO:7.

SEQ ID NO:9 14 trinh ty nhan tao ma hoa protein BCW 002 dé biéu hién & thuc vat.

SEQ ID NO:10 1a trinh tu axit amin dugc suy luan cia BCW 002 thu duoc tir SEQ
ID NO:9.

SEQ ID NO:11 14 trinh tw nhan tao ma hoa protein BCW 003 dé biéu hién & thuc

vat.

SEQ ID NO:12 1a trinh ty axit amin dugc suy luan cia BCW 003 thu duoc tir SEQ
ID NO:11.

Mo ta chi tiét sang ché

Mot phuong an thay thé cho viéc phong trir vat gdy hai trong nong nghiép & cay
trdng bang cach phun ché phdm chira protein diét con trung 1én céy/hat 1a gin chén cac
polynucleotit ma hoa céc protein nay vao b gen thuc vat @8 biéu hién & cy trong hoic
cac bo phén cua cay trong. Cac ciy dugc bién nap v6i cac polynucleotit ndy mang tinh
khang con trung dugc tao ra béi cac protein duge biéu hién nay dudi dang cac tinh trang

chuyén gen.

Dé tranh su phat trién cua, hodc tranh viéc con trung khang lai cac protein hién dang
duoc sir dung, cc protein méi c6 co ché tac dung khac (MOA), ciing nhu ¢6 phd rong va
hidu luc 1a cAn thiét dé phong trir Lepidoptera. Mot cach dé giai quyét nhu cau nay la giai
trinh tu bd gen Bt v6i hy vong phat hién cac protein diét con trang méi. Mot phuong phéap

khac 14 trao ddi cac doan tir nhiéu protein Bt khac nhau dé tao ra céac protein Bt kham mé&i

-10-



35667

¢6 cac dic didm tc ché con tring. Kha ning tao ra tuly y protein khdm c6 cac dac diém
duoc tang cuong tu viée tai sép xép cac céu triic mién ctia sé lugng 16n protein tinh thé diét
¢On trung ty nhién da biét trong linh vuc nay 1a rit xa (Xem, vi du A Strategy for Shuffling
Numerous Bacillus thuringiensis Crystal Protein Domains; J. Economic Entomology, 97

(6):1805-1813. 2004).

Puoc md ta & dy 1a céc trinh tu nucleotit ma hoa céac protein diét con trung, duoc
x4c dinh & day 1a cac protein BCW, ma giai quyét nhu ciu v& MOA thay thé, cung cAp hoat
tinh khang lai phé con trung gy hai rong hon, va c6 tac dung lam cham hodc tranh duoc
su phat trién cua tinh khang, cu thé 1a dé sir dung trong viéc phong trir vat gdy hai gay hai

1a sdu xam (BCW).

BCW 001 duoc phat hién dudi dang khung doc m¢& du doan trinh tu axit amin c6
céc dic diém cua protein typ Cry1A sau khi giai trinh ty bd gen cia EG4384 chiing Bacillus
thuringiensis. Khung doc md BCW 001 (ORF) ma hoa protein gbém 1180 axit amin va
protein nay dugc du doan 1a co nhidu dic didm cua doc t protein Cryl, bao gdm ciu tric
mién I, II, va III x4c dinh dugc, va mién tién doc t6 typ CrylA dic trung & nira dau cing
carboxy cua protein dugc du doan. Trinh tu axit amin Mién I dugce du doan (géc 1 dén
khoang 258 ctia SEQ ID NO:2) thé hién ty ¢ ddng nhat khoang 67% v6i mién doc t6 1
protein CrylAc. Trinh ty axit amin Mién II duoc du doan (cac gbc tir khoang 259 dén
khoang gdc 459 nhu duge chi ra trong SEQ ID NO:2) thé hién ty 1& dong nhét hoan hao
(100%) v6i Mién I ciia CrylAi2. Trinh tu axit amin Mién III duge dy dodn (cc goc tir
khoang 260 dén khoang 606 nhu dugc chi ra trong SEQ ID NO:2) thé hién ty 1¢ dong nhat
khoang 63% vdi cac gbc Mién III twong ung trong Cry1Ah2. Chu tric mién tién doc td ctia
protein dugc du doan BCW 001 (khoang cac géc 607 dén 1180 nhu dugc chi ra trong SEQ
ID NO:2) thé hién ty 1& ddng nhét khoang 96% véi cac gbc twong tmg trong CrylAa9.
Nhin chung protein c6 chiéu dai dy dii dugc du doan nay thé hién ty 1¢ dong nhat trinh tw
axit amin khoang 83% véi CrylAi, va ving doc t6 duoc du doan tir vi tri axit amin 1 dén
khoang gbc 607 nhu dugc chi ra trong SEQ ID NO:2 thé hién ty 1¢ dong nhat 76% v6i
CrylAil. Khé chi dinh protein doc t& méi nay vio 1p CrylA cu thé va do d6 hoi dong
danh phép Bacillus thuringiensis s€ dugc cung cAp trinh tw nay va s& xac dinh protein nay

c6 da tiéu chuan dé tao ra 16p mai va riéng cia chinh n6 hay khong.
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Protein BCW 001 duoc san sinh ra tir vecto plasmit & ching khong tao tinh thé cua
Bacillus thuringiensis va cac ché phdm tinh thé bao tir duoc kiém tra trén loai vat hai
Lepidopteran. Xem s6 liéu trén Fig. 1, cot 2. Bang chimg duoc chi ra 1a protein nay la
khong dién hinh cho bat ky trong s6 céc protein ma tir 6 thu dugc ngudn gdc ctia né, nghia
13, cac protein doc td CrylAa, CrylAh, hodc CrylAi da biét trong linh vuc nay. Khong c6
protein thudc giai phap da biét nao thé hién hoat tinh déng ké bat ky khi dugc kiém tra trén
sAu xam, tuy nhién, protein méi BCW 001 nay gdy doc trong cac thir nghiém sinh hoc khi
duoc thir nghiém trén siu xam, va bt ngo thé hién cic dac diém gy doc khi duoc thir

nghiém trén nhoém cac vat gay hai Lepidopteran khac cling nhu dugce chi ra trong Fig. 1.

Cu thé 13, trong cac thit nghiém sinh hoc so véi d6i chimg ché do an ctia con trung
khong dugc xir ly, protein BCW 001 thé hién hoat tinh khang lai sdu ngai dém trén cay dau
mién Tay (“WBC”:, Striacosta albicosta), sdu duc bép trén cdy ngd (“CEW”, Helicoverpa
zea), sau duc bép trén cady ngd chau Au (“ECB”, Ostrinia nubilalis), sdu duc bép trén cay
ngd tay nam (“SWC”, Diatraea grandiosella), sdu do dau twong (“SL”, Pseudoplusia
includes), sau do bap cai (‘CLW”, Trichoplusia ni), va su xam 1 tudi va 3 tudi (“BCW?>,

Agrotis ipsilon).

Nhu dugc mo ta thém dudi day, protein doc t6 kham dwgc san sinh bang cich sir
dung Mién I cta CrylAc va Mién II va III cia BCW 001 (nghia 13, BCW 002 va BCW
003 nhu dugc chi ra 1an luot trong SEQ ID NO:4 va SEQ ID NO:6), va cic protein ddc to
kham nay duoc dua vao ciy ngd va cdy mia. Ca hai protein kham déu thé hién hoat tinh &
cdy ngo khang lai BCW, WBC, CEW, va SWC. BCW 003 thé hién hoat tinh khang SCB
¢ cdy mia.

Cum tur “protein BCW”, nhu dugc st dung ¢ day, dé cap dén protein rc ché con
tring méi bat ky ma chira, ma bao gbm, ma gin nhu tuong ddng véi, hodc ma thu dugc tir
trinh tu polypeptit tc ché con trung bat ky trong s6: BCW 001 (SEQ ID NO:2), BCW 002
(SEQ ID NO:4), va BCW 003 (SEQ ID NO:6), va cac doan trc ché con trung ctia ching,
hodc t6 hop ciia chung, ma gy ra hoat tinh khang Lepidoptera, cu thé 1a, nhung khong bi
giéi han 8 BCW, WBC va/hoac SCB. Polynucleotit ma héa BCW 001 thu duoc tir chiing
EG4384. Trinh ty axit amin giy doc 16i cho BCW 001 twong Ung v6i cic axit amin tir
khoéang vi tri 28 dén khoang vi tri 606 va dén vi tri 618 nhu duoc chi ra trong SEQ ID
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NO:2, va trinh tu axit amin gy doc 16i cho BCW 002 va 003 tuong ng véi cac axit amin
tr Khoang vi tri 29 dén khoang vi tri 607 va dén khoang vi tri 619 nhu dugc chi ra lan luot
trong SEQ ID NO:4 va SEQ ID NO:6.

Trong mot phuong an, cac protein dugc md ta ¢ day c6 lién quan boi cAu trac ndi
doc td delta bac mot, boi chidu dai (khoang 1176-1180 axit amin), boi do dai protein khong
c6 tién doc td (tir khoang 600 dén khoang 619 axit amin), béi do dai cua 16i gay doc (khoang

591 axit amin), hoac boi sy c6 mdt cua it nhat mot doan dic hiéu BCW.

Céc protein duge lay 1am vi du dugc sap xép thang hang v6i nhau bang cach sir
dung thuat toan Clustal W, tao ra nhiéu su déng nhét axit amin theo ting cip vaty 1& phﬁn
tram ddng nhat axit amin theo tirng cdp cho mdi cip bang cach st dung cac tham s6 mic
dinh nay: Ma tran khdi lugng: blosum; DPiém phat m¢é khoang tréng: 10,0; Piém phat kéo
dai khoang tréng: 0,05; Khoang trdng wa nude: On; Cac gbc ua nudc: GPSNDQERK; Cac
diém phat khoing trbng dac hiéu gdc: On. Thuat toan Clustal W dugc md ta trong
Thompson, J. D., Higgins, D.G. va Gibson, T.J. (1994) "CLUSTAL W: improving the
sensitivity of progressive multiple sequence alignment through sequence weighting,
positions-specific gap penalties and weight matrix choice. "Nucleic Acids Research,

22:4673-4680.

Céc thudt toan sap xép thing hang khac ciing 1 sén c6 trong linh vyc ndy va cung
clp cac két qua twong tu véi cac két qua thu duoc bang cach str dung phuong phap sap xép

thang hang Clustal W.

Thuét ngir “khoang” dugc sir dung & day dé mo ta 1a cac bién gisi cua doan co thé
thay ddi1,2,3,4,5,10, 20,25, 30, hoac 35 géc, tuy theo trinh tur clia protein me va su sép
xép thang hang v6i nhau ctia chiing. D& mo ta thém v& sy bién d6i va hinh dang cua nhiéu
doan khéac nhau nay, Bang 2 va 3 14p bang céac bién giéi cua doan cia BCW 002 va 003 va

c4c thé kham hoat dong ctia sdu xam khac.

Thuat ngit “manh” duge st dung & ddy dé mo ta céc trinh tu axit amin hogc axit
nucleic lién tuc ma ngan hon so véi trinh tu axit amin hodc axit nucleic hoan chinh the hién

protein gdy doc BCW.

Cum tir “&rc ché con triung” va “diét con trung” duoc sir dung & day co thé thay thé
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13n nhau va dé cap dén protein, manh protein, doan protein hodc polynucleotit ma gy ra
tac dung trc ché do duoc bat ky dbi véi su séng, su sinh trrdng cua con trung, s phat trién
clia con tring, su sinh san cta con trung, tdp tinh an cla con trung, tp tinh giao phbi
va/hodc tac dung lam giam do duogc bat ky dbi voi tac dung bét loi gay ra boi viéc cho con

trung 4n trén protein, manh protein, doan protein hodc polynucleotit.

Thuat ngit “hoat tinh sinh hoc”, “c6 tac dung”, “hoat tinh”, “hitu hi¢u”, “hiu qua”
hodc céc bién thé cta ching duoc st dung thay thé 14n nhau ¢ ddy dé mo ta cac tic dung

cua protein theo sang ché trén con trung gy hai muc tiéu.

Cay 1a cay tw moc hodc dugc trong ma cé san pham duoc thu hoach ¢ mot s6 thoi
diém cua giai doan sinh trudng cia nd. Vi du khong giéi han vé cac san pham nay la hat,

qua nang, 14, hoa, than, ré, hodc bd phan bét ky cta ching.

Mau sinh hoc thu dugce tir mo bét ky cua thuc vat, vi khuén, virut hodc vecto chira
polynucleotit hodc biéu hién protein nhu dugc minh hoa & day, nhu, nhung khong bi gidi
han &, hat giéng, qua nang, 14, hoa, thén, ré, hodc bd phan bat ky ctia ching va chira luong

phat hién dugc cla polynucleotit, protein nay, hodc ca hai.

Cum tir “luong phat hién dugc” dugc st dung & day dé mé ta luong tdi thiéu cua
protein hodc polynucleotit dugc mo ta & ddy ma co thé phat hién duoc bang cac phuong
phép phan tich chuén nhu, nhung khong bi giéi han &, k§ thuét phan Gmg chudi polymeraza
(PCR) va thtr nghiém hép thu mién dich lién két enzym (ELISA), va céac k¥ thuét tuong tu.

Trong mot phuong an, cac protein doc t6 duge mo ta & ddy co lién quan boi chire

ning chung va thé hién hoat tinh diét con trung d6i v6i loai con tring Lepidoptera.

Cac doan BCW 001 tao ra hoat tinh khang sau xam cho thé kham Cryl chira céc
doan nay. Vidu vé cac doan BCW 001 ma tao ra hoat tinh khang sdu xam dugc chi ra trong
SEQ ID NO:2 tir khoang vi tri axit amin 250 dén khoang 606 va cu thé hon 14 tir khoang
vi tri axit amin 255 dén khoang 606. Thé kham Cry1 chtra doan axit amin nay tuong ing
v6i Mién II va III ctia protein doc t6 BCW 001 thuong ciing sé tao ra trén protein kham
nay cac dac tinh gy doc lién quan dén viéc phong diét con tring xdm, va diéu nay dugc
kiém tra trong c4c khung CrylA, CrylB, Cryl1C, CrylD, CrylE, va CrylF trong d6 céu
tric doc t6 thich hop di c6 cac thanh phan Mién II va III caa né duge thay thé bang day
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axit amin nay tt BCW 001 va trong nhiéu trudng hop, hoat tinh khang sdu xam bét ngd

duogc duy tri & cdu tric khidm nay (sb liéu khong duge thé hién).

Theo mot khia canh cia sang ché, vat gay hai dugc phong trir boi protein doc t6
BCW thich hop cu thé 1a con tring gdy hai thudc bd Lepidoptera, bao gdm con trudong

thanh, nhong, au trung, va so sinh.

Céac con trung thudc bd Lepidoptera bao gdm, nhung khong bi gidi han &, sdu
khoang, siu ngai dém, sau do, va siu xanh trong ho Ngai dém (v dy, sGu xanh mua thu
(Spodoptera frugiperda), sau xanh da lang (Spodoptera exigua), su khoang bertha
(Mamestra configurata), sdu xam (Agrotis ipsilon), sdu do bép cai (Trichoplusia ni), shu
do dau twong (Pseudoplusia includens), sdu buém trén cdy dau meo rung (Anticarsia
gemmatalis), sdu xanh (Hypena scabra), sdu chdi thudc 14 (Heliothis virescens), siu ngai
dém dang hat (Agrotis subterranea), sdu ngai dém phuong tdy (Agrotis orthogonia), sau
khoang (Pseudaletia unipuncta), sau duc than, sau tui, sdu kéo mang, siu hinh nén, sau
bép cai va sdu gdm thit 14 thudc ho Pyralidae (v du, sau duc bép trén cdy ngd chau Au
(Ostrinia nubilalis), sdu cam navel (Admyelois transitella), sdu kéo mang ré ngd (Crambus
caliginosellus), siu kéo mang c6 (Herpetogramma licarsisalis), sau buém hoa huéng
dwong (Homoeosoma electellum), sdu duc than ngo lesser (Elasmopalpus lignosellus),
budém cudn 14, sdu duc chdi, sdu duc hat, va sau duc qua thudc ho Tortricidae (vi du, su
ngai codling (Cydia pomonella), su ngai hai nho (Endopiza viteana), sdu ngai duc tréi
phuong Dong (Grapholita molesta), sau chdi hoa huéng dwong (Suleima helianthana); va
nhiéu Lepidoptera quan trong vé kinh té khic (vi dy, sau to cai bap (Plutella xylostella),
sau hdng hai bong (Pectinophora gossypiella), sau buém gypsy (Lymantria dispar). Cac
con trung gay hai khac thudc bo Lepidoptera bao gdm, vi du, Alabama argillacea (sdu 14
bong), Archips argyrospila (buém cudn 14 cdy an qua), 4. rosana (buém cudn 14 chau Au)
va cac loai Archips khac, Chilo suppressalis (sdu duc than lua Asiatic, hodc sau duc than
14a), Cnaphalocrocis medinalis (s&u cudn 14 1aa), Crambus caliginosellus (sdu kéo mang
r& ngd), C. teterrellus (su kéo mang co xanh), Diatraea grandiosella (sau duc bép trén
cdy ngd tdy nam), D. saccharalis (sdu duc than mia), Earias insulana (4u tring cua sau
budm co gai), E. vittella (sdu dbém duc qua), Helicoverpa armigera (sdu buém M), H. zea

(sau duc bap trén cdy ngd hodc su duc qué cdy bong), Heliothis virescens (sau choi thude
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13), Herpetogramma licarsisalis (sdu kéo mang c0), Lobesia botrana (sau buém céy nho
chau Au), Pectinophora gossypiella (su héng hai bong), Phyllocnistis citrella (sdu an 1a
cam), Pieris brassicae (buém trang 16n), P. rapae (sAu bép cai nhap khau, hodc budm tring
nho), Plutella xylostella (sau to cai bép), Spodoptera exigua (séu xanh da lang), S. litura
(sdu choi thudc 14, sdu buém cum), S. frugiperda (sdu xanh mua thu), va Tuta absoluta

(sdu an 14 ca chua).

Céc protein duge mo ta & day cling c6 thé dugc st dung dé tao ra cac khang thé lién
két dic hiéu véi cac protein doc to dac hiéu BCW va c6 thé dugc sir dung dé sang loc va

dé phat hién céc thanh vién khac ciia nhém doc t6 BCW.

Trong mot phuong an, cac polynucleotit dugc 14y 1am vi du ma ma hoa protein lién
quan dén BCW 001 trc ché con trung duoc chi ra trong SEQ ID NO:1, 3,5,7,9vall. Cac
trinh tu nucleotit ma héa cac protein nay co thé dugc st dung 1am doan do va doan moi dé
sang loc dé xac dinh cac thanh vién khac ciia nhom nay bang cach sir dung phuong phép
lai va/hodc khuéch dai nhiét hodc ding nhiét va céc phuong phép xéc dinh khac da biét doi

v6i ngudi ¢6 kién thirc trung binh trong linh vuc nay.

Mot khia canh cuia sang ché dé xuit cac phuwong phap dé phat hién céc protein lién
quan, va cac phuong phép nay bao gdm bude giai trinh tu bd gen Bt, tap hop dir liéu trinh
tw, nhan dién va tach dong cac gen Bf ma hoa céac protein diét con trung bénh nay, va biéu
hién va kiém tra cac protein Bt méi dé thir nghiém hoat tinh diét con trung. Mot khia canh
khac cta sang ché sir dung céc phuong phéap phan tir dé thao tac di truyén va tach dong céc
protein hitu ich thwong mai chira cac thé kham cta c4c protein thudc nhom protein diét con
trung, vi du, cac thé kham nay c6 thé duoc lip rép tir cac doan cta céc protein giy doc
BCW dé thu dugc cac phuong an bd sung. Cac protein dugc md ta co thé dugc sap xép
thiang hang v&i nhau va véi cac protein diét con trung Bt khac, va cac doan cua mdi protein
nay c6 thé duogc xac dinh 1a hitu ich dé thay thé giita c4c protein da sip xép thing hang, tao
ra cAu truc cia protein kham. Céc protein kham nay co6 thé duoc dua vao phan tich thr
nghiém sinh hoc vét gy hai va dugc mo ta vé su c6 mit ciia hoat tinh sinh hoc ting cuong
va/hodc phd gay hai dich dugc mé rong so v6i cac protein me ma tir d6 mdi doan trong thé
kham thu dugc. Hoat tinh diét con trung cta céc polypeptit co thé duogc thao tac di truyén

thém cho hoat tinh dbi véi vat gy hai cu thé hogc déi voi phd gy hai rong hon bang cach
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hoéan do6i cac mién hodc cac doan voi céc protein khac.

Trong mdt phuong an, cac protein duge mo ta & day bao gdm cac manh tuong duong

v& mat chirc nang (dot bién mat dau cang N hodc C) clia céc protein duge md ta ¢ day.

Céc protein doc t6 BCW duoc dé xuit & ddy. Trong mot s6 phurong 4n, protein doc
t6 lién quan dén BCW 001 c6 thé duoc phan lap, c6 thé duoc cung cép trong ché pham,
trong vi sinh vat chuyén gen, hodc trong thuc vat chuyén gen. Trong phuong 4n ndy, protein
BCW 002 va dic biét 1 protein BCW 003 gdy ra hoat tinh tic ché Lepidoptera, cu thé 1a
hoat tinh trc ché khang lai sdu xdm va/hodc séu duc than mia. Trong ban mo ta nay khi dé
cap dén “protein dugc phén 14p”, hodc thuét ngir hoac cum tur twong duong, dugc du dinh
c6 nghia la protein nay 1a protein tdn tai mot minh hoic két hop véi cac thanh phan khac,
nhung khong nam trong mdi trudng ty nhién ciia né. Vi du, cac protein doc t theo sang
ché, va cac protein tuong tw, ma dugc tim théy tu nhién trong sinh vat khong dugc xem la
“duwogc phan 1ap” chi khi ching nam trong sinh vt ma trong d6 chung dugc tim thay mot
céch ty nhién. Tuy nhién, mdi protein ndy s& dugc xem 13 “dugc phan 1ap” trong pham vi
sang ché khi protein nay khong nim trong sinh vat ma trong d6 né dugc tim thdy mot cach

tu nhién.

“Puoc lién két hoat dong” nhu duge sir dung & déy dé cap deén vigc noi céc trinh tu
axit nucleic hodc céc trinh tu axit amin sao cho mdt trinh tu ¢ thé tao ra chirc ndng can

thibt hodc dic diém thich hop hodc hitu ich cho trinh tu dugc lién két.

Peptit, polypeptit, va protein twong duong vé chirc ning sinh hoc v6i BCW 001,
BCW 002 va BCW 003 bao gdm, nhung khong bi gidi han &, cac trinh tw axit amin chtra
cac dot bién thé axit amin béao tdn trong cac trinh tu protein doc t6 BCW nay. Trong cac
trinh tu axit amin nay, mot hoac nhiéu axit amin trong trinh tu nay dugc thay thé bang (cac)
axit amin khac, gy ra thay d6i cam hodc thay dbi trinh tw axit amin bao ton.

Mic du tét hon, néu cac polypeptit trc ché con tring dd mo ta chira trinh tu protein
BCW 001, BCW 002 hodc BCW 003, cic méanh va céc bién thé cuia trinh tw nay ¢6 hoat
tinh tc ché con trung gidng hodc twong tw v6i cua protein i ché con tring nay ciing duge
md ta & day. Vi du, cac trinh tu lién Umg chira it nhét 1a 30, 35, 38, 40, 45, 50, 55, 60, 65,
70, 75, 100, 150, 200, 500, 550 hodc nhiéu axit amin trong protein doc td lién quan dén
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BCW c6 hoat tinh trc ché con tring. Trong mot phuong 4n khéc, cac manh clia protein doc
t lién quan dén BCW c6 hoat tinh trc ché con trung c6 thé chira cac dot bién thé, dot bién
mAt doan, dot bién gin xen hodc dot bién bd sung axit amin trong trinh tu protein doc t6

BCW.

Trong mdt phuong an, polypeptit trc ché con tring chtra doan wrc ché con trung tir
khoang cac gbc 28 dén khoang gbc 618 cua trinh tu protein BCW 001 nhu dugc chi ra
trong SEQ ID NO:2. Vi du khong gi6i han bao gdm bt ky mét trong s6 cac SEQ ID NO:2,
4, hodc 6, hoac cac manh ngén hon, hodc cac bién thé c6 hoat tinh trc ché con trung giéng
hoidc twong tu vGi cia protein BCW 001 cu thé chinh n6 hodc trong lién két hoat dong
trong protein kham. Trong mot phuong an khéc, cac doan c6 trinh ty axit amin lién ng
chura it nhit khoang 38 hodc nhidu axit amin cta bt ky mot trong s6 SEQ ID NO:2, 4,
hoiic 6 ¢6 hoat tinh trc ché con tring ciing tao ra protein diét con trung hitu ich. Cac manh
gy doc BCW 001 trc ché con tring ciing ¢6 thé bao gdm cac doan véi it nht 1a 30, 35,
38, 40, 45, 50, 100, 150, 200, 500, 550, 555, 560, 565, 570, 572, 574, 580 hodc 585 gbe
axit amin cua vung 591 axit amin twong tmg v6i khoang cac gbc 28 dén khoang 618 clia

céc trinh tu ctia bat ky mot trong s6 SEQ ID NO:2, 4, hodc 6.

Trong mot sb phuong 4n, cdc doan cua protein BCW 001 thanh thuc (thanh thuc, co
nghia la dang tién doc t6 ciia protein 1a 1180 axit amin, bi cit boi qua trinh phan giai protein
& rudt con trung gay hai dé giai phong doc t6 16i chi tir diu cing N dén cac gbc 607 qua
khoang géc 618, giai phong doan doc t6 hoat dong chira, nhiéu hon hoic it hon, céc géc 1
dén gbc 606 hoic sb lugng bt ky cia cac goc tir khoang 5 dén khoang 618, nhu dugc chi
ra trong SEQ ID NO:2, mién 1a doan dugc giai phong thé hién dic diém gy doc cho du
tring sdu xam) c6 thé 1a dang bi cit trong d6 mot hodc nhiéu axit amin bi mét khéi dau
cung N, dau cung C, doan gifra ctia protein, hoac két hop ctia chiing ¢6 hoat tinh trc ché
con trung. Céc doan nay co thé 13 c4c bién thé ty nhién hoic tong hop cia BCW 001, va
van duy tri hoat tinh trc ché con trung cta protein doc t6 BCW. Trong mot s6 phuong 4n,
cac manh cta protein BCW 001, BCW 002, hoac BCW 003 thanh thuc thé hién hoat tinh
diét ¢on trung cuia cac phan tir protein khoi d4u ma tir d6 ching thu duge. Manh hodc bién
thd duoc mo ta & ddy c6 thé chira thém mién dugc xac dinh & ddy ma chiu trach nhiém vé

hoat tinh diét c6n tring cua protein nay. Dén xuét bi cit c6 hoat tinh trc ché con trung 12
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protein doc t6 BCW tuong tmg v&i cac gbc tir khoang 28 dén khoang 606 hoic dén khoang
618 cua trinh ty protein doc td BCW 001 nhu duoc chi ra trong SEQ ID NO:2 hoic tuong
g v6i cac gbe tir khoang 29 dén khoang 607 va dén gbc 619 clia protein doc t6 BCW
nhu duoc chi ra trong SEQ ID NO:4 hoac SEQ ID NO:6.

Van trong mot phuong an khac, cac dot bién mat doan diu cing N bi cit bao gbm,
nhung khong bi gii han &, cac protein gdy doc BCW 001 ma thiéu cac gdc axit amin tir
dau cung N va/hodc dau cing C ctia phan doc t6 khong c6 tién doc t, hodc 16i gdy doc clia
protein doc t6 BCW. Vi du, tir 1 dén 6 gbc axit amin dau cung N ctia 16i gay doc cta protein
BCW 001 twong tmg v6i cac gbc tir 28 dén 618 cta cac SEQ ID NO:2 hozc tuong ting véi
céc gbc 29 dén 619 cita SEQ ID NO:4 hoiic 6 c6 thé bi x6a bo. Cac dot bién mét doan dau
ciing C bi ¢4t ctia protein doc t§ BCW tuong ting véi cc gbe 28 dén 618 ciia SEQ ID NO:2
hoidc cac gbc 29 dén 619 ctia SEQ ID NO:4 hodc 6 bao gdm, nhung khong bi giéi han &,
cac protein doc t6 BCW thiéu tir 1 dén 6 gdc axit amin dau cung C. Trong cac phuong 4n
khac, protein doc t6 BCW véi cac gbe tuong timg 28 dén 618 cia SEQ ID NO:2 hodc cac
gbc tuong ting tir 29 dén 619 ctia SEQ ID NO:4 hoic 6 c6 thé c6 ca su cit dau cung N tir

1 dén 6 gbc dau cung amino va su cat dau cung C tir 1 dén 6 goc dau cung carboxy.

Trong mot ) phuong an, cac doan don 1€ tur 1 dén 6 cia protein CPR24719, hodc
td hop cta cac doan tir 1 dén 6, ma gy ra hoat tinh khang su xam cho protein khac véi

CPR24719-1, ciing c6 thé thé hién chirc ning gidng hoic twong tu.

Cac méanh va cac bién thé ctia protein doc t& BCW duge mo ta & dy c6 thé co ty 16
ddng nhat trinh tu khoang 62% hodc 16n hon, ty 1& dong nhat trinh tw khoang 65%, 70%,
75%., 80%., 85%, 90%, 92%, 95%, 96%, 97%, 98%, hoic 16n hon, va ty 1¢ dong nhat trinh
tu axit amin khoang 99%, 99,5%, 100%, v6i cac doan twong g cta protein doc t6 BCW
thanh thuc c6 cdc trinh tu axit amin twong tng dugc thé hién trong cac géc 28 dén 618 cua

SEQ ID NO:2 hodc véi cac g6c 29 dén 619 cua SEQ ID NO:4 hoic 6.

Mot phuong an cua sang ché bao gdm cac ché pham polynucleotit tai t6 hop ma hoa
protein doc t6 BCW. Vi du, protein doc t5 BCW ¢6 thé dugc biéu hién véi cac cAu tric
ADN tai td hop trong d6 phan tir polynucleotit da phan 14p v6i khung doc m& méa héa
protein nay duoc lién két hoat dong vdi cac yéu t6 nhu trinh tu khéi dau va yéu té didu hoa

khac bét ky hoat dong dé biéu hién trong hé thong ma cAu tric nay duoc dy dinh sir dung
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cho. Khi ban md ta ndy dé cap dén “phan tt ADN duoc phan 14p”, hodc thudt ngit hodc
cum tir twong duong, duge du dinh c6 nghia la phan ttt ADN nay la phén td ADN ton tai
mot minh hodc két hop vé6i cac thanh phan khéc, nhung khong nam trong moi trudng tu
nhién cua noé. Vi du, cac yéu td axit nucleic nhu trinh tw ma hda, trinh tu intron, trinh tu
dan dau khong dugc dich ma, trinh tu khoi dAu, trinh tu két thic phién m3, va twong tu, ma
dugc tim thiy tu nhién trong ADN cua by gen ciia sinh vét khong dugc xem 1a dugc “phén
1ap” khi yéu t6 nay nam trong bo gen ctia sinh vat va & vi tri trong b gen ma trong d6 né
dugc tim thdy mot cach tu nhién. Tuy nhién, mdi yéu t6 nay, va tiéu phan ctia cac yéu tb
nady, s& la “dugc phan 1ap” trong pham vi cua phan mo ta nay khi yéu t6 nay khong nim
trong bd gen cuia sinh vat va & vi tri bén trong bo gen ma trong d6 nd dugc tim thay mot
cach tu nhién. Tuong tu, trinh ty nucleotit ma hoa protein diét con trung hodc bién thé diét
con trung tu nhién bét ky cta protein d6 s& 1a trinh tu nucleotit duoc phan lap véi diéu kién
1a trinh tu nucleotit nay khong nam trong ADN cua vi khudn ma tir d6 trinh tw ma héa
protein nay duoc tim thdy tu nhién. Trinh tw nucleotit tong hop ma héa trinh ty axit amin
clia protein diét con trung tu nhién s& dugc coi 12 dugc phéan 1ap véi cac muc dich cua sang
ché. Vé6i cac muc dich cua sang ché, trinh tw nucleotit chuyén gen bat ky, nghia 13, trinh ty
nucleotit cuia ADN dugc grfm cheén vao bd gen cua cac té bao cua thuc vat hoic vi khuén,
hodc c6 mat trong vecto ngoai nhiém sic thé, s& duoc coi 12 trinh tu nucleotit dugc phin
1ap dil n6 xuat hién trong plasmit hay cAu trac tuong tu dugce st dung dé bién nap cac té
bao nay, trong bd gen cua thuc vat hodc vi khuén, hay c6 mat v6i lugng phat hién dugc
trong mo, dong con, cac mau sinh hoc hoic cac thuong phém thu dugc tir thue vat hodc vi
khuan nay. Vi du khong gi6i han bao gbm cac trinh tu khoéi dau hoat dong & thuc vat duge
lién két hoat dong véi cc trinh tw ma hoa protein doc t6 BCW dé biéu hién protein nay &
thuc vat hodc cac trinh tu khoi dau hoat dong Bt duogc lién két hoat dong véi céc trinh tu
ma hoa protein doc td BCW dé biéu hién protein trong Bt. Cac yéu t6 khac ma c6 thé duogc
lién két hoat dong véi cac trinh tu ma hoa protein doc t6 BCW bao gém, nhung khong bi
gi61 han 0, yéu tb tang cuong, intron, trinh tu dan dau, cac thé bat dong protein dugc ma
héa (HIS-tag), cac peptit chuyén vi duéi mirc té bao dugc ma hoa (vi du, céc peptit chuyén
lap thé, peptit tin hiéu), cac vi tri polypeptit dugc ma hoéa cho cac enzym bién d6i sau dich

ma4, vi tri lién két ribosom, va cac vi tri dich ARNi.
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Nhu duge sit dung & dy, “phan tir ADN téi td hop” Ia phan tit ADN chira t0 hop
cta cac phan tt ADN ma khong xut hién tu nhién cing nhau néu khong c6 su can thiép
clia con ngudi. Vi du, phan tir ADN tai t& hop c6 thé 12 phan tir ADN ma bao gom it nhét
hai phan ttt ADN khéc loai v6i nhau, mdt phan tit ADN chira trinh tw ADN ma c6 ngudn
géc tlr cac trinh twr ADN ton tai trong tw nhién, hodc modt phan tr ADN dugc dua vao ADN
clia té bao cha bang ky thut bién nap di truyén hodc bién tip gen. Twong tw, "phén tir
protein tai to hop" 1a phan t protein chira td hop cua cac axit amin ma khong xuét hién tur
nhién cing nhau néu khong c6 su can thi€p cua con ngudi. Vi du, phan tir protein tai td
hop c6 thé 1a phan it protein ma bao gdm it nhat hai phan tir axit amin khac loai d6i voi
nhau, phan tir protein ma chira trinh tu axit amin c6 ngudn gdc tir cac trinh tw axit amin ton
tai trong tu nhién, hodc phén tir protein ma duoc biéu hién trong té bao chit nho k§ thuat

bién nap di truyén té bao chu hodc bang cach bién tip gen d6i v6i bo gen té bao chu.

Cac phan tir polynucleotit tai t6 hop dugc lay lam vi du duge dé xuat & day bao
gbm, nhung khong bi gi¢i han &, SEQ ID NO:7, SEQ ID NO:9, va SEQ ID NO:11 ciing
nhu mdi doan nucleotit duoc chi ra trong SEQ ID NO:3 va SEQ ID NO:5 va ma héa cac
polypeptit hodc céc protein twong ing co trinh tw axit amin nhu duge chi ra trong SEQ ID
NO:2 (BCW 001), SEQ ID NO:4 (BCW 002), SEQ ID NO:6 (BCW 003) va SEQ ID NO:8,
SEQ ID NO:10 va SEQ ID NO:12. Céc codon cuia phan tit polynucleotit tai t6 hop ma hoa
céac protein duge mo ta ¢ day co thé dugc thay thé bang cac codon ddng nghia (con dugc
goi 1a dot bién im lang). Céc polynucleotit tai t6 hop ma hoa bat ky trong sb cac protein

bién ddi doc td BCW duge moé ta & ddy ciing duge dé xuat.

CAu trac ADN tai to hop chia trinh ty ma hoa protein doc t6 BCW ciing c6 thé bao
gb6m thém ving ADN ma hoa mét hodc nhiéu chét trc ché con tring ma c6 thé duge cau
tao dé bidu hién ddng thdi hodc dong biéu hién véi trinh tu ADN ma héa protein ddc t6
BCW, protein khac véi protein doc t6 BCW, phan tir dsARN uc ché con trung, hodc hoa
chét diét con trung. Vi du khong gidi han vé céc hoa chét diét con trung 1a céc clorua hitu

co, phosphat hitu co va carbamat, pyrethroit, neonicotinoit, va ryanoit.

Chu trac ADN tai t6 hop c6 thé duoc lap rap nho d6 toan bd céac protein hodc cac
phan t&r dsARN dugc biéu hién tir mt trinh tw khéi déu hodic mdi protein hogc phén ti

dsARN la dudi su kiém soat cta cdc trinh tu khai dau riéng biét hodc mot so t6 hgp cua
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chung. Cac protein dugc mo ta & day co thé duoc biéu hién tir hé biéu hién da gen trong do
mot hoac nhiéu protein dugc mo ta & day duoc biéu hién tir doan nucleotit chung trén d6
cling chira cac khung doc mé va/hodc cic trinh ty khai dau khac phu thudc vao kiéu cua
hé biéu hién duoc chon. Vi du, hé biéu hién da gen vi khuan c6 thé st dung mot trinh tu
khéi diu duy nhit dé didu khién sy biéu hién cia cdc khung doc mé duoc lién két boi/song
song tlr bén trong mot operon duy nhét. Trong mdt vi du khéc, hé biéu hién da gen thuc
vat ¢co thé s dung caxet biéu hién dugc lién két boi, mdi caxet biéu hién protein khac nhau
hodc chat khéc nhw mdt hodc nhiéu phan tir dsARN. Trong mot vi du khac, hé biéu hién
da gen thuc vat ¢6 thé st dung caxet biéu hién khong duge lién két bi, mdi caxet biéu hién
protein khac nhau hodc chit khéc nhu mot hogc nhidu phan tir dSARN. Trinh tw khoi dau
dé str dung trong axit nucleic tai t6 hop dugc mo ta & day co thé bao gdm trinh tr khéi dau
dly di hodc bién thé hodic manh bit ky ctia n6 c6 hoat tinh trinh tu khéi dau hogc hoat tinh

di€u hoa gen.

Polynucleotit tai td hop hodc cAu tric ADN t4i t6 hop chira trinh ty ma hoa protein
doc t6 BCW c¢6 thé dugc phan phéi cho té bao chu béng cac vecto, vi du, plasmit,
baculovirut, nhiém séc thé nhan tao, virion, cosmid, phagemid, thé thuc khuén, hodc vecto
virut. Cac vecto nay co thé dugc str dung dé dat dugc su biéu hién 6n dinh hodc tam thoi
cia trinh tu ma hoa protein doc t6 BCW trong té bao chil, hodc su biéu hién tiép thanh
polypeptit. CAu trac polynucleotit tai td hop hodc ADN tai t6 hop ngoai sinh ma chira trinh
tu ma hoa protein doc td BCW va dugc dua vao té bao chu duoc dé cap trong sang ché 1a

“gen chuyén”.

Ciing duogc dé xuat & day 1a vi khudn chuyén gen, té bao thuc vat chuyén gen, thuc
vat chuyén gen, nidm va ndm men, va cac bd phan thuc vat chuyén gen ma chua
polynucleotit tai t6 hop bat ky biéu hién bét ky mot hodc nhiéu trinh tw ma hoéa protein doc
t6 BCW dugc dé xuét & day. Thuat ngit “t& bao vi khudn” hodc “vi khudn” c6 thé bao gbm,
nhung khong bi gidi han 0, té bao Agrobacterium, Bacillus, Escherichia, Salmonella,
Pseudomonas, hoic té bao Rhizobium. Thuét ngit “t& bao thuc vat” hoic “thuc vat” ¢ thé
bao gdbm nhung khong bi gii han 6, cdy hodc té bao ctia cdy c6 linh lang, chudi, lua mach,
dau, bong cai xanh, bép cai, cai, ca rét, sin, thau dau, bong cai tréng, can tay, dau ga, céi

thao, cam, dira, ca phé, ngd, cd ba 14, bong, bau bi, dua chudt, gd linh sam, ca tim, bach
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dan, cdy lanh, tdi, nho, cay hublong, tdi tay, rau diép, thong trAm huong, ké, qua dua, qua
hach, yén mach, oliu, hanh tay, cdy canh, co, cd, ddu Ha Lan, cu lac, céy ot, dau triéu,
thong, khoai ty, bach duong, bi do, thong Radiata, cu cai, hat cai dau, lua, cay than ré, lua
mach den, héng hoa, cay bui, ciy cao luong, thong phuong Nam, déu tuong, rau chan vit,
qua bi, du tdy, cu cai duong, mia, hoa huéng duong, ngod ngot, g6 gbm, khoai lang, c6 ké
My, che, thudc 14, ca chua, tiéu hac mach, cd, dua hiu, va lua my. Trong mot sb phuong
an, thuc vat chuyén gen va cac bd phan cua thuc vat chuyén gen duogc tai sinh tur té bao
thue vat chuyén gen duoc dé xuét. Trong mot s6 phuong én, thyc vat chuyén gen c6 thé
thu duge tir hat chuyén gen, bang cach nhan gibng, cit, bé gay, nghién hodc theo céch khac
tach bd phén nay ra khéi thuc vat. Trong mot s6 phuong an, by phén cta thuc vét ¢o thé 1a
hat, qua nang, 14, hoa, thén, r& hodc phan bét ky cia chiing, hodc phén khong thé tai sinh
cta bd phan cta thuc vat chuyén gen. Nhu dugc st dung trong ngif canh nay, phan “khong
thé tai sinh” ctia bd phan cta thyc vat chuyén gen 1a phan ma khong thé dugc cam ung dé
tao ra thuc vat hoan chinh hodc phﬁn khong thé dugc cam ng dé tao ra thuc vat hoan chinh
c6 kha ning sinh san hiru tinh va/hogc vo tinh. Trong mot s6 phuong 4n, phan khong tai
sinh duogc cia bd phéan thuc vat 1a mot ph?m cia hat, qua nang, 14, hoa, than hodac ré chuyén

gen.

Ciing duogc d& xuat & day 1a cac phuong phap tao ra thuc vat chuyén gen chira lugng
¢6 tac dung trc ché con tring hodc Lepidoptera cia protein doc t6 BCW. Cac thurc vat nay
¢6 thé duoc tao ra bang cach dua polynucleotit tai t6 hop ma ma hoa bét ky trong s cac
protein doc td BCW duoc dé xuit & day vao té bao thuc vat, va chon thuc vat thu dugc tir
té bao thuc vat nay ma biéu hién lugng c6 tac dung e ché con trung hodc Lepidoptera cia
protein doc td BCW. Céc cdy c6 thé thu duoc tir cac té bao thuc vat nay béng cach tai sinh,

gieo hat, thu phén hodc c4c k¥ thuat bién nap mo phan sinh.

Céc quy trinh dé bién nap thuc vat 1a da biét trong linh vuc nay. Vi du, qua trinh
bién nap qua trung gian Agrobacterium dugc mo ta trong Cong bd don yéu cau cap patent
M§ 2009/0138985A1 (dau twong), 2008/0280361A1 (dau trong), 2009/0142837A1 (ngo),
2008/0282432 (bdng), 2008/0256667 (bong), 2003/0110531 (lha my), 2001/0042257 Al
(cti cai dudng), Patent M§ sb 5,750,871 (cay cai dau), 7,026,528 (lta my), va 6,365,807
(laa), va trong Arencibia ez al. (1998) Transgenic Res. 7:213-222 (céy mia).
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Ciing dugc dé xuét & day la viéc st dung thuc vat chuyén gen biéu hién luong cé
tac dung we ché con tring hodc Lepidoptera cua protein doc t6 BCW dé phong trir su pha
hoai cta con trung hodc Lepidoptera. Bit ky trong sé cac thuc vat chuyén gen da dé cap
trén day c6 thé duge sir dung trong cac phuong phap bao vé thuc vat khoi sy pha hoai cua
con trung hoac Lepidoptera duoc dé xuét & ddy. Cac phuong phap thu dugc thuc vat chuyén
gen biéu hién protein c6 tac dung chéng Lepidopteran nhu protein CrylA (patent My s6
5.880,275), CrylB (don yéu cu cap patent M§ s6 10/525318), CrylC (patent My s0
6,033,874), CrylF, thé kham Cryl1A/F (patent M§ 56 7,070,982; 6,962,705, va 6,713,063),
va protein Cry2Ab (patent My s6 7,064,249) ciing duoc md ta rd rang.

Ciing dugc dé xuét o day 1a viéc st dung bét ky trong s6 cac té bao chu chuyén gen

da dé cap trén day dé san xuét protein doc t6 BCW.

Céc khia canh bd sung ciia sang ché bao gdm cac khang thé va cac phuong phéap
phat hién polynucleotit ma hoa protein doc t6 BCW hodc phan biét cidc méanh va cac doan
cua ching, cidc phuong phap nhén di¢én cic thanh vién e ché con tring bo sung cta 16p
protein nay, cac ché phdm va phurong phap phong trir sy sinh truéng va/hodc su phé hoai
cta con trung, va cac phuong phap cung cép tac dung phong trir nay cho thuc vat va cac

vat chd nhan khéc.

Trong mot sb phwong 4n, san phém thue vat c¢6 thé bao gdm céc thuong pham hoic
cac san phérn thuong mai khac thu dugc tir thue vat chuyén gen hodc bg phan cua thuc vat
chuyén gen, trong d6 thuong pham hoic céc san pham khac c6 thé duoc theo ddi qua
thuong mai béng cach phat hién cac doan nucleotit hodc ARN dugc biéu hién hoic cac
protein ma ma héa hodc chira cac phan phan biét ctia protein doc t6 BCW. Hang ho6a hodc
céc san pham thuwong mai khac nhu vay bao g6m, nhung khong bi gi6i han &, bd phén thuc
vat, sinh khdi, dau, bot xay tho, duong, thirc an cho dong vat, bot my, tAm, cam, X0 vai,

hat da xir ly, va hat giong.

Ciing duogc dé xuét & ddy 1a cic san pham thyc vat da xt Iy trong d6 san pham da
xtr Iy nay chira lugng phat hién dugc cua polynucleotit tai t6 hop ma hoéa protein doc t6
BCW, mot doan ctiia n6, manh cé tdc dung uc ché con trung cua no, hodc phﬁn phan biét
béat ky cia n6. Trong mot s6 phuong 4n, sén pham da xir Iy nay dugc chon tir nhém bao

gom: sinh khoi thuc vat, dau, bot tho, thirc an cho dong vét, bot my, tam, cam, xo vai, trau,
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va hat da x1r ly. Trong mot s6 phuong 4n, san pham da xir Iy nay 1a khong thé tai sinh dugc.

Ciing dugc dé xuét ¢ day 1a cac phuong phdp phong trir ¢on tring. Trong mot sb
phuong an, su pha hoai cia Lepidoptera & cay trong duoc phong trir. Cac phwong phép
nay c6 thé bao gdm trong cay chira lugng c6 téc dung e ché con trung hodc Lepidoptera
cua protein doc t6 BCW. Trong mot sé phuong an, cac phuong phap nay c6 thé bao gdm
thém bat ky mot hoac nhiéu trong sd: (i) str dung ché pham bt ky chira hodc ma hoa protein
doc t6 BCW cho cdy hodc hat ma s& phat trién thanh cay; va/hodc (ii) bién nap cay nay
hoic té bao thuc vit ma s& phat trién thanh cay nay bang polynucleotit ma héa protein doc
t6 BCW. Trong mot s6 phuong 4n, cdy nay 1a ciy chuyén gen dugc bién nap 6n dinh hoic
tam thoi chira gen chuyén biéu hién luong cé tac dung uc ché con trung hoic Lepidoptera
cta protein doc t6 BCW. Trong mot s6 phuong 4n, ciy nay la cay khong chuyén gen ma
ché phdm chira protein doc t6 BCW da duoc sir dung cho. Trong mot s6 phuong 4n cta
cac phuong phap nay, cdy nay la cdy ngd hodc cdy mia. Trong mot s6 phuong an, loai
Lepidoptera 1a Agrotis ipsilon. Trong mot sd phuong 4n, loai Lepidoptera 1a Diatraea

saccharalis. Trong mét s phuong 4n, loai Lepidoptera 1a & canh ddng trong cay.

Viéc 1am giau cac protein dugc mo ta ¢ ddy trong cdc thuc vat hodc bing quy trinh
¢6 thé bao gdm nudi cdy té bao Br téi tb hop trong cac diéu kién dé biéu hién/san sinh
polypeptit/protein tai t6 hop. Quy trinh nay c6 thé bao gdm bao ché bang cach lam khd,
lam dong kho, déng nhét hoa, chiét, loc, ly tdm, 1am sa léng, hodc ¢6 dic modi trerong nudi
cdy cac té bao Bt tai t6 hop biéu hién/san sinh polypeptit tai t6 hop nay. Quy trinh nay c6
thé tao ra dich chiét t& bao Bz, huyén phu té bao, dich dong nhét té bao, dich dung giai té
bao, dich ndi bé mit chira té bao, dich loc té bao, hoac pelet té bao Bt. Béng cach thu duoc
polypeptit/protein tai td hop duoc san xuat nhu vy, ché pham chira polypeptit/protein tai
td hop nay c6 thé bao gém céc té bao vi khudn, cac bao tir vi khudn, va cac thé viii bao
quanh bao tr va co thé duoc bao ché cho nhiéu dudng sit dung khac nhau, bao gbm san
pham phun G ché con trung néng nghiép hodc dudi dang ché pham e ché con trung trong

thir nghiém sinh hoc ché do an.

Trong mot phuong én, ché pham/dang bao ché wc ché con trung chia
polypeptit/protein tai t6 hop da mo ta co thé chira thém it nhat mot polypeptit b sung thé

hién hoat tinh ¢ ché cén tring chéng lai cing mot loai con trung Lepidopteran, nhung
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khac v6i polypeptit tai to hop nay dé 1am giam ty 1¢ khang cua con trung Lepidopteran v6i
protein doc t6 BCW hodc ché pham trc ché con trung Lepidopteran khac. Polypeptit nay
duoc chon tir nhém bao gém: protein trc ché con trung, phan tir dSARN trc ché con tring,
va hoa chat. Mot vi du vé viée str dung céc trinh tu ribonucleotit nay dé phong trir cOn trung
gay hai dugc mo ta trong cong bb don yéu cau cp patent My s6 2006/0021087. Vi du vé
cac ché pham khac nay bao gdm, nhung khong bi giéi han &, CrylA (patent My sd
5,880,275), CrylAb, CrylAc, CrylAe, CrylB (don patent My s6 10/525,318), CrylC
(patent My sé 6,033,874), CrylE, CrylF, va cic thé kham CrylA/F (patent My so
7,070,982; 6,962,705; va 6,713,063), Cry1G, Cry1H, Cry1l, CrylJ, CrylK, CrylL, Cry2A,
Cry2Ab (patent My sd 7,064,249), Cry2Ae, Cry4B, Cry6, Cry7, Cry8, Cry9, Cryl5,
Cry43A, Cry43B, ET35, ET66, TIC400, TIC800, TIC807, TIC834, TIC853 va TIC1415.
Céc vi du khong giGi han khac 1a protein c6 tac dung chbng Lepidoptera VIP, Axmi va
DIG nhu, nhung khong gi6i han &, Vip3A, VIP3Ab, AXMI-184, AXMI-196, DIG-3, DIG-

4, DIG-5, va DIG-11, ma c6 thé duoc két hgp vai céac protein duge mo ta ¢ day.

Trong cac phuong an khéc, ché phdm nay c6 thé bao gdm thém it nhat mot
polypeptit bo sung thé hién hoat tinh (rc ché con trung ddi véi con trung khong bi rc ché
bdi protein doc 6 BCW tic ché con tring khac dé mo rong phd e ché con trung thu dugc.
Vi du, dé phong trir vat gy hai Coleopteran, cac hdn hgp ctia cac protein doc t6 BCW trc
ché con tring c6 thé duoc st dung véi cc protein c6 tac dung chéng Coleopteran nhu,
nhung khéng gi6i han &, cac bién thé Cry1C, cac bién thé Cry3A, Cry3Bb (patent My s0
6,501,009), Cry34/35, 5307, Axmil84, Axmi205, AxmiR1, TIC407, TIC417, TIC431,
TIC901, TIC1201, TIC3131, DIG-10 va eHIP (Cong b6 don patent M§ s62010/0017914).

Kha nang phat trién tinh khang cta con tring v6i mot s6 thudc diét con tring da
duoc ghi lai trong linh vuc nay. Mot chién lugc quan 1y tinh khang cia con trung 1a sir
dung cay trong chuyén gen biéu hién hai chét tc ché con trung khac nhau ma hoat dong
nho cac co ché hoat dong khac nhau. Do d6, con tring bét ky c6 kha nang khang lai mot
trong cac chét trc ché con trung c6 thé dugc phong trir béi chét &rc ché con tring con lai.
Mot chién lugc quan ly tinh khang ctia con trung khac str dung tmg dung cua céc thyc vat
khong dugc bao vé cho cac vat gay hai Lepidopteran dé tao ra noi 4n nau. Mot vi du cu thé

duoc mo ta trong patent My 6 6,551,962.
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Cac phuong an khac dugc mo ta ¢ day bao gbm cac hoa chét diét con trung st dung
tai chd dugc thiét ké dé phong trir vat gdy hai ma cling duoc phong trir boi céc protein duge
mo ta & ddy, dé duogc sir dung cling véi céc protein trong cac quy trinh xtt 1y hat, ché pham
phun 1én, nho giot 1én hodc lau c6 thé duge str dung truc tiép cho dAt (thAm uét dat), duoc
sit dung cho cay dang phat trién biéu hién cac protein dugc mo ta & ddy, hodc dugc bao
ché dé su dung dugc cho hat chira mot hoac nhiéu gen chuyén m3 hoa mot hodc nhiéu
protein da dugc mo ta. Cac ché phim dé st dung trong cac quy trinh xir Iy hat c6 thé duoc
sir dung cing v6i nhidu nhan dinh va cht két dinh da biét trong linh vyc nay. Cac ché
pham nay c6 chira thube diét con trung tac dung hiép ddng vé MOA v6i cac protein da
dwoc md ta, nhddo thube diét con tring trong ché pham tac dung bing MOA khac dé
phong trir cing mdt loai sdu bénh hodc loai sdu bénh twong tu ma co thé dugc phong trir
bai protein da duge mo ta, hodc thubc diét con tring nay tac dung dé phong trir vat gay hai
trong pham vi vat chil rong hon, nhu loai Lepidopteran hodc Hemipteran hodc loai sau

bénh trén thue vat khac nhu loai Coleopteran ma chua dugce phong trir hi€u qua.

Ché pham/dang bao ché da dé cap trén day c6 thé chira thém chit mang dugc chip
nhéan trong nong nghiép, nhu mdi, bot, bui, pelet, hat, dang xit, nhil trong, huyén phu keo,
dung dich nuée, ché phdm bao tir/tinh thé Bacillus, chit xir Iy hat gidng, t€ bao thue vat/mo
thuc vat/hat giéng/céy tai to hop dugc bién nap dé biéu hién mot hodc nhiéu trong sb cac
protein nay, hodc vi khuan dugc bién nap dé biéu hién mot hoic nhiéu trong sb cac protein
nay. Tuy theo murc d rc ché con trung hodc mic do uc ché diét con trang von c6 trong
polypeptit tai td hop va mirc do ma ché pham can duoc st dung cho thyc vét hodc thir
nghiém ché do an, ché phdm/dang bao ché nay c6 thé bao gdm nhiéu luong khac nhau theo
khéi lugng cia polypeptit tai t& hop ny, vi du, tir 0,0001% dén 0,001% dén 0,01% dén 1%
dén 99% theo khdi luong polypeptit tai to hop nay.

Céc protein dugc mo ta & day co thé dugc két hop trong cac ché pham dé str dung
tai chd cho bé mat thuc vat, cho dt, trong cac ché pham dé xir 1y hat gidng, va trong cac
ché phdm v6i cac chét khac gay doc cho céc sdu bénh dich thude loai Lepidopteran. Céc
chét nay bao gdm nhung khong bi gi6i han 6: cac protein CrylA, CrylB, CrylC, CrylF,
thé kham CrylA/F, va protein Cry2Ab.
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Vi du thwe hién sang ché

Céac phuong 4n dwgc mo ta sau dy chi 13 dai dién cho sang che, c6 thé duge bao
gbdm & nhiéu dang khéc nhau. Do d6 céc chi tiét vé cau tric va chire nang cu thé dugc mo
t4 & day khong duge hicu la 1am gi6i han. Nén duoc hiéu la toan by phan mo ta cia moi

tai liéu tham khao dugc trich din & day dugc dua vao day bang cach vién dan.
Vidu 1

Vi du nay trinh bay vé& viéc phat hién va phén tich vé protein doc t6 BCW 001 va
cAu tric cta cac doc td kham BCW 002 va BCW 003.

Bt chiing EG4384 dugc x4c dinh 12 gy ra hoat tinh Lepidopteran trong thir nghiém
sinh hoc ché do an bang cach sir dung céc ché phim tinh thé bao ti. Trinh tu ctia bd gen
ctia chuing ndy dugc tao ra, cac trinh ty doc thd dugc xir 1y, cac doan trinh tu lién tuc dugc
lép rap tir cac trinh ty doc da xur ly, cac khung doc m& duge xac dinh 1a thé hién su twong
ddng véi protein Cryl, va céc trinh tw axit amin da suy luan dugc phén tich. Khung doc
mé cu thé nhu duoc chi ra trong SEQ ID NO:1 dugc xac dinh 12 ma héa trinh ty axit amin
da suy luan cua protein (BCW 001, SEQ ID NO:2) thé hién trinh tu axit amin méi so véi
héu hét cac protein Cryl da biét trong linh virc nay. Protein da suy luén tir khung doc mo
nay c6 tét ca cac dic diém cua protein typ Cryl m6i, vi né dai 1180 axit amin, va viéc sap
xép thang hang cac protein Cryl da biét chi ra ring protein nay c6 cAu tric ba mién dic
trung nam trong xap xi 600-630 axit amin d4u cung amino, va cAu trac trinh ty axit amin
tién doc td dac trung typ CrylA. Trinh tu polynucleotit mé hoa trinh tu axit amin duoc dy
doan nay chtra khung doc md ma ciing déc trung cho Cryl, nghia la, vi tri gi6i han Nhel
trong doan ADN ma héa vung dau cung C cla Mién I dugc du doan cia dc tb nay, va vi
tri giéi han Kpnl trong doan ADN ma hoa phén dau cing N cla mién tién doc td dugc du

doén nay.

Viéc so sanh trinh ty axit amin cua doc t6 BCW 001 véi CrylAc cho thay 1a doan
axit amin trong tmg vé1 Mién I (c4c axit amin tir khoang vi trf 1 dén khoang vi tri 258) chi
thé hién ty 1é ddng nhét khoang 67% v6i cung doan d6 trong CrylAc, doan axit amin tuong
{mg v6i Mién II (cdc axit amin tir khoang vi tri 58 dén khoang vi tri 460) thé hién ty 1¢

phan tram ddng nhat rét thap vé6i cing mdt doan d6 trong CrylAc, va trinh ty axit amin

-28-



35667

tuong Ung véi Mién III (céc axit amin tir khoéng vi tri 460 dén khoang vi tri 607) thé hién

ty 1& ddng nhat khoang 63% vai doan Mién 111 cua CrylAh2.

Doan ADN chii yéu ma hoa mién II va IIT da du doan, tir vi tri giéi han Nhel qua vi
tri gigi han Kpnl, duoc cit ra va duoc thay thé cho doan twong tng cua trinh tw mi hoa
CrylAc trong vecto biéu hién chira doan ADN ma hoa Cry1Ac, tao ra khung doc mé chira,
va lién két trong khung theo thtr tw lién tuc tir ddu 5 dén dau 3, doan th(r nhat ma héa
Mién I ctia CrylAc, doan thir hai ma héa mién 1T va I1I caa BCW 001, va doan thir ba ma
hoa mién tién doc t6 cua protein doc t6 CrylAc. Cu tric kham nay (SEQ ID NO:3) ma
hoa protein doc t6 kham dugc goi & day 1a BCW 002 (SEQ ID NO:4). B¢ dich diém gay
gitta Mién I va Mién II tao ra & mirc do khong dang ké khung doc mé (SEQ ID NO:5) ma
hoa protein doc t6 kham duoc goi & day 1a BCW 003 (SEQ ID NO:6), c6 trinh tu axit amin
khac véi BCWO002 chi & vi tri axit 259. BCW 003, twong tw BCW 001, chira threonin (T)
& vi tri 259 trong khi BCW 002 chira isoleuxin (I) ¢ vi tri d6. BCW 001 khéc biét voi BCW
002 vA BCW 003 chii yéu trong Mién I cta dc td, nghia 1a cac axit amin 1-202, va BCW
002 va BCW 003, nhu da khing dinh & trén, gin nhu 1a dong nhét ngoai trir sy khéc biét
/T & vi tri 259.

Vidu 2

Vi du nay dé cap dén hoat tinh sinh hoc phong trir vat gdy hai Lepidopteran mot
cach hiru hiéu cta protein BCW 001, 002 va 003.

Cac chu triic bién nap biéu hién protein doc t6 BCW 001, 002 va 003 trong E. coli
hodc trong Bacillus thuringiensis ¢ thé sir dung dugc hoic Bacilli khac cho phép kiém tra
cac protein da biéu hién trong thir nghiém sinh hoc va so sanh véi cac protein da biét trong
linh vuc nay 1a gy ddc cho sdu xam, nhu CrylFa va CrylAc. Cac chung tai td hop thu
dugc dugce quan sat théy 6 su biéu hién protein tai to hop c6 hoat tinh khang sau bénh
Lepidopteran. Hoat tinh thir nghiém sinh hoc 1a déc bi¢t manh khi dugc thir nghiém trén
sdu x4m va 4u trung sau duc bép trén cay ngd. Nhu da chi ra trén ddy trong phan mb ta chi
tiét, phan tinh trang k¥ thuat cua sang ché va ban chat k§ thuat ctia séng ché, c6 rat it cac
protein doc td duoc phat hién ra la thé hién muc hoat tinh sinh hoc dang ké khéang lai sau
xém, va do d6 c6 nhu cau trong linh vue nay vé viéc nhan dién céc protein nay dé sir dung

trong thuc vat dé bao vé cac thuc vat ndy khoi sy nhiem sau xam, va dé dam bao la co sy
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cung cp day di protein c6 hoat tinh khang séu xam bd sung san co dé ngan ngira duoc su
phat trién tinh khang bét ky véi protein c6 tac dung chéng sau xam bat ky hién dang duoc

stir dung, nhu protein doc td Cryl1Fa.
Vidu3

Vi du nay mo ta 1a Mién II va IIT ctia BCW 001 1a du dé gy ra hoat tinh sinh hoc
trén sdu xam cho céac protein doc td Cryl khac khi céc mién nay dugc thay thé cho céc

mién twong Ung trong cac doc t6 Cry1 khac nay.

Nhiéu thé kham doc t6 BCW c¢6 hoat tinh khang Lepidoptera dugc nhan dién, cu
thé 13 hai thé kham thé hién hoat tinh manh chéng lai BCW, WBC, va SCB.

Céc chu trac c6 trinh tu nucleotit ma hoa Cryl1 Ab, CrylAc, va CrylCa dugc st dung
dé tao cu tric céc thé kham chira céc doan Mién II va Mién Il BCW 001 dugc thay thé
cho cac mién c6 thé sir dung ctia Cry1Ab, CrylAc, va CrylCa, va cic protein ty nhién va
kham thu duoc duoc kiém tra trong cac thir nghiém sinh hoc tinh thé bao tir. Hoat tinh
khang BCW, FAW va CEW trong céc thir nghiém sinh hoc ché do an duoc 1ap bang. Trong
céc didu kién thir nghiém d4 kiém tra, CrylAc thé hién hoat tinh chong lai FAW, BCW va
CEW, CrylAb thé hién hoat tinh chéng FAW va CEW, nhung khong chong lai BCW, va
Cry1Ca khong thé hién hoat tinh chéng lai FAW, BCW, ciing nhu CEW. BCW 001 thé
hién hoat tinh chéng lai BCW va CEW, nhung khong chong lai FAW. So v6i BCW 003,
hoat tinh chéng lai BCW dbi v6i CrylAc thdp hon khoang mudi lan d6i véi CrylAc. Céc
thé kham Cry1Ab, va Cry1Ac chira Mién II va Il cia BCW 001 thé hién céc dic diém gdy
doc khi dugc thir nghiém trong thir nghiém sinh hoc khang FAW, BCW va CEW. CrylAc
khong gy doc khang lai CEW va CrylAb khong gy doc khang lai BCW. Thé kham
CrylCa /BCW 001 duogc tao chu truc, trong d6 Mién III CrylCa dugc thay thé cho mién
twong tmg cua BCW 001, va doc t6 kham tao thanh thé hién cac dic diém gay doc cho
FAW, BCW va CEW, trong khi d6 doc t6 Cry1Ca 1a khong hiru hiéu khi dugc thir nghiém
khang lai bat ky trong s6 cac sau bénh nay.

Vidu 4

Vi du nay minh hoa cac dc diém gay doc cia BCW 001, 002 va 003 khi duoc kiém

tra trong thir nghiém sinh hoc chéng lai nhiéu loai sau bénh Lepidopteran.
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Céc quy trinh cho thtr nghiém sinh hoc va tinh diém con trung vé ty 18 chét va
choang da duoc biét trong linh vuc nay, vi du cua ching duoc md ta trong Cong bb don

PCT s6 WO 2012/139004 va trong patent My sb 7,927,598.

Fig. 1 tao mdi trong quan gitra nhiéu protein doc td BCW 001, 002 va 003 khac
nhau véi hoat tinh diét con trung theo cac loi con trung trong thir nghiém sinh hoc ché d6

an. Mbi protein doc t6 nay chimg minh hoat tinh chéng lai con trung Lepidopteran.
Vidu$5

Vi du ndy md ta cAu triic cla c4c trinh ty nhin tao ma hoa cic protein theo sang ché
dé str dung & thuc vat, tao ra vecto thuc vat va cac cau trac d€ sur dung trong thuc vat, va

su san sinh cac thuc vét biéu hién cac protein theo sang ché.

Céc trinh tu nucleotit ma héa protein BCW 001 (SEQ ID NO:1), protein BCW 002
(SEQ ID NO:3), va protein BCW 003 (SEQ ID NO:5) duoc thiét ké va dugc tong hop theo
cac phuong phap dugc mo ta trong Patent My 6 5,500,365. Cac ving ma hoa dugc thao
tac di truyén nay duoc thiét ké dé biéu hién & thuc vét dugc dé xuat ¢ day 1a SEQ ID NO:7
ma héa BCW 001, SEQ ID NO:9 ma hoa BCW 002, va SEQ ID NO:11 ma héa BCW 003.

Nhiéu caxet biéu hién thuc vat khac nhau dugc tao cAu trac véi céc trinh tu nhu
duoc chi ra trong SEQ ID NO:7, 9, va 11. Cac caxet biéu hién nay 1a hitu ich dé biéu hién
tam tho1i trong té bao trin cta thuc vat hoic dé bién nap té bao thuc vat. Cac caxet biéu
hién dién hinh duoc thiét ké dbi véi viée dua thuc té protein nay vao trong té bao nay. Mot
b0 caxet biéu hién duoc thiét ké theo cach cho phép protein nay dugc dich ma va duy tri
trong dich bao turong. Mot b caxet bidu hién khac duge thiét ké dé c6 peptit van chuyen
lién ké véi protein doc t6 dé cho phép gin dich vao bao quan cua té bao nhu luc lap hodc
lap thé. T4t ca cdc caxet biéu hién déu duoc thiét ké dé bat dau & dau 5° bang trinh tu khéi
dAu, ma c6 thé bao gdm nhiéu yéu t6 khoi dau va yéu td tang cuong dugce lién két chit ché
dé tang cuong su bidu hién cta gen chuyén. Trinh ty khéi dau thuong duoc theo sau lién
k& béi mot hodc nhidu trinh tw dn dau 3> dén trinh tw khoi dau nay. Trinh tw intron dwgc
cung cép 3’ cho trinh tu dan dau dé cai thién su biéu hién cta gen chuyén nay. Trinh ty ma
hoa cho ddc td nay hoac peptit van chuyén va trinh tu ma hoa cho doc td duoc dit & dau 3°

cua trinh tu khéi dau, cau hinh dan dau va intron. Trinh tu dugc cung cap 3° cda trinh tu
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ma hoa dé tao thuan loi cho viée két thic phién ma va cung cép cac trinh tu quan trong cho
su polyadenyl héa cua ban sao tao thanh. TAt ca cac yéu té dugc mo ta trén day dugce sap
xép lién ké, thudong 1a véi trinh tu bd sung dugc cung cap dé tao chu tric cua caxet biéu

hién nhu vi tri endonucleaza gigi han hodc vi tri tich dong doc 1ap voi su noi.

DPéi véi ciy ngo, bo caxet bidu hién duoc thiét ké dé biéu hién trong dich bao twong
BCW 001 chta trinh tw khoi ddu Mexicana ubiquitin 1, BCW 002 chira trinh tu khoi déu
Orysza sativa actin 15 hojc trinh tw khoi ddu 35S, va BCW 003 chira trinh tw khoi dau
35S.

Mot bo caxet bidu hién khéc duge thiét ké dé biéu hién gin dich & cAy ngd cia
protein doc t6 con trung BCW 002 va BCW 003 trong d6 trinh tw ma hoa peptit luc lap (vi
du, CTP2) dugc dung hop trong khung & dau 5° ctua doan ADN mai hoéa protein doc t6
BCW, chtra trinh tu khoi dau Orysza sativa actin 15 hodc trinh tu khoi dau 358, va trinh
tw chira trinh ty khéi dau 358S.

Céac caxet biéu hién cdy mia chtra trinh tyr khoi dau CaMV 35S hodc trinh tu khoi
dau PCISV. FLt dugc lién két hoat dong v6i trinh tu khai dau 35S duoc tao cAu tric trong
cac vecto bién nap thuc vat. Trong mot s6 truong hop, caxet biéu hién Cry2Ab gén dich

luc lap dugc bao gém.

Cac thuc vat biéu hién cac protein theo sang ché dugc kiém tra trén cac 4u trung
BCW, WBC, CEW, SWC va SCB tudi thir ba. Caxet biéu hién trong dich bao twong cho
BCW 001 v caxet biéu hién gin dich lap thé va dich bao twong cho BCW 002 va BCW
003 dugc tach dong va dugc sir dung dé tao ra cac dong ngd chuyén gen biéu hién céac
protein nay. Cac té bao da bién nap duge cam tng dé tao ra thuc vat bang cic quy trinh da
biét trong linh vuc nay. Céc thir nghiém sinh hoc st dung cac dia 14 cay dugc thuc hién
tuong tu nhu dugc md ta trong Patent My s6 8,344,207. Mtrc @6 huy hoai 14 cdy (leaf
damage rating: LDR) dugc tinh diém danh gia dua vao ty 1& phén trim dia 14 cdy bi &n bdi
con tring theo thang tir 0 (0% bi dn) dén 11 (nhidu hon 50%) bi an. Piém danh gia ting
theo bac véi sb gia 1a 5%. Dong ngd ddng hop tir duge sir dung dé thu duge mo lam ddi
ching &m va cac két qua dugc danh gia. Sy bidu hién gin dich lap thé va sy biéu hién trong
dich bao tuong cua protein doc t6 con truing BCW 002 va BCW 003 déu lam giam mirc do

an gay hai so vdi d6i chung khong dugc bién nap. Cac két qua cla céac thir nghiém dia 1a
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céy trén cac con trung nay phu hop véi sb liéu cua thir nghiém sinh hoc tir cac vi du duogc
trinh bay trén day. Mot cAu triic chira caxet BCW 003 dé biéu hién trong dich bao twong
tao ra 34 dong bién nap, 25 trong s6 nay biéu hién su phong trir hoan toan sdu méi né
BCW. Céac cay ngd biéu hiéen BCW 001 va BCW 003 trong dich bao twong cling duoc thir
nghiém trén CEW, SWC va FAW. C4c cdy biéu hién BCW 003 thé hién tic dung phong
trir 100% CEW va SWC va céc gid tri LDR nim trong khoang tir 1 dén 2. Ba dong bién
nap biéu hién BCW 001 tao ra cc cdy c6 hiéu qua khang CEW va SWC va cac gia tri LDR
nam trong khoang tir 1 dén 3. Diéu nay phu hop voi s6 liéu thir nghiém sinh hoc ché d6 an

dugec trinh bay trong cac vi du trudc.

Cay mia chuyén gen biéu hién BCW 003 dugc tao ra va dugc thit nghi¢m trén SCB
trong cac thit nghiém sinh hoc. Mai thir nghiém sinh hoc bao gbm cac dia 14 cay tir mia
kidu dai 1am déi chimg 4m va déi chimg dwong biéu hién mirc Cry2Ab cao. Ty 1¢ chét ciia
con trung va murc gy hai cho 14 dugc do bdn (4) ngay sau khi tac nhan gy hai xdm nhap
vao. Céc dia 14 cay tir mot s6 dong mia chuyén gen biéu hién BCW 003 dugc phat hién ra
1a phong diét con trung duc thin cdy mia & thuc vat (in planta) va thé hién diém danh gia
muc huy hoai 14 1a duéi 2, twong tu dbi chimg duong va ty 1€ chét trung binh cua con tring

12 90-100%.

Céc dong chuyén gen bidu hién BCW 003 va Cry2Ab thé hién tic dung phong trir
SCB tét hon so véi cac dong chi biéu hién BCW 003.
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YEU CAU BAO HOQ
1. CAu trac polynucleotit chira trinh ty nucleotit ma hoa:

(a) protein diét cdn trang c6 trinh tu axit amin chra SEQ ID:NO 6 hodc SEQ ID NO:12;

hoac

(b) polypeptit diét con tring thé hién ty 1¢ dong nhét it nhat la 98% vdi trinh ty axit amin
ciia (a) trong d6 trinh tu nucleotit nay dugc lién két hoat dong véi trinh tu khoi dau khac

loai.

2. Protein gdy doc cho loai sdu xam Lepidopteran chura trinh tu axit amin nhu dugc néu

trong SEQ ID NO:6.

3. Chu tric polynucleotit theo diém 1, trong d6 protein diét con tring nay thé hién hoat tinh
khang cac loai Lepidopteran dugc chon tr nhém bao gdbm Spodoptera frugiperda,
Spodoptera exigua, Spodoptera litura, Mamestra configurata, Striacosta albicosta,
Trichoplusia ni, Pseudoplusia includens, Anticarsia gemmatalis, Hypena scabra, Heliothis
virescens, Agrotis subterranea, Pseudaletia unipuncta, Agrotis ipsilon, Agrotis
orthogonia, Ostrinia  nubilalis, Amyelois transitella, Crambus caliginosellus,
Herpetogramma licarsisalis, Homoeosoma electellum, Elasmopalpus lignosellus, Cydia
pomonella, Endopiza viteana, Grapholita molesta, Suleima helianthana, Plutella
xylostella, Pectinophora gossypiella, Lymantria dispar, Alabama argillacea, Archips
argyrospila, Archips rosana, Chilo suppressalis, Cnaphalocrocis medinalis, Crambus
teterrellus, Diatraea grandiosella, Diatraea saccharalis, Earias insulana, Egrias vittella,
Helicoverpa armigera, Helicoverpa zea, Lobesia botrana, Pectinophora gossypiella,

Phyllocnistis citrella, Pieris brassicae, Pieris rapae, Plutella xylostella, va Tuta absoluta.

4. Protein theo diém 2, trong d6 protein ndy con c6 hoat tinh sinh hoc khang céc loai
Lepidopteran dugc chon tir nhém bao gdm Spodoptera frugiperda, Spodoptera exigua,
Spodoptera litura, Mamestra configurata, Striacosta albicosta, Trichoplusia ni,
Pseudoplusia includens, Anticarsia gemmatalis, Hypena scabra, Heliothis virescens,
Agrotis subterranea, Pseudaletia unipuncta, Agrotis ipsilon, Agrotis orthogonia, Ostrinia
nubilalis, Amyelois transitella, Crambus caliginosellus, Herpetogramma licarsisalis,

Homoeosoma electellum, Elasmopalpus lignosellus, Cydia pomonella, Endopiza viteana,
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Grapholita molesta, Suleima helianthana, Plutella xylostella, Pectinophora gossypiella,
Lymantria dispar, Alabama argillacea, Archips argyrospila, Archips rosana, Chilo
suppressalis, Cnaphalocrocis medinalis, Crambus teterrellus, Diatraea grandiosella,
Diatraea saccharalis, Earias insulana, Egrias vittella, Helicoverpa armigera, Helicoverpa
zea, Lobesia botrana, Pectinophora gossypiella, Phyllocnistis citrella, Pieris brassicae,

Pieris rapae, Plutella xylostella, va Tuta absoluta.
5. Vecto chtra cdu tric polynucleotit theo diém 1.

6. Té bao chu chira cdu tric polynucleotit theo diém 1, trong d6 té bao chii nay duoc chon

tlr nhom bao gom té bao vi khuan, t€ bao nam men, va t€ bao thyc vat.

7. Té bao chu theo diém 6, trong d6 té bao thuc vat dugc chon tir nhém bao gém té bao cay
¢6 linh ling, chudi, lda mach, d4u, bong cai xanh, bp céi, cai, ca rét, san, thau dau, bong
cai tréng, can tdy, diu ga, cai thao, cam, dira, ca phé, ngod, c6 ba 14, bong, bau bi, dua chudt,
gS linh sam, ca tim, bach dan, cdy lanh, tdi, nho, cay hublong, t6i tay, rau diép, thong trAm
huong, ké, qua dua, qua hach, yén mach, oliu, hanh tay, cdy canh, co, co, dau ha lan, lac,
hd tiéu, déu tridu, thong, khoai tay, bach duong, bi d6, thong Radiata, ct cai, cai dau, 1da,
cay than ré, lia mach den, héng hoa, cy bui, cdy cao lwong, thong phuong Nam, dau
tuong, rau chan vit, cay bi, ddu tdy, ci cai duong, mia, huéng duong, ngd ngot, cay gd

gbm, khoai lang, c6 ké MY, che, thudc 14, ca chua, tiéu hic mach, co, dua hiu, va laa mi.
8. Cay chira ciu triic polynucleotit theo diém 1.

9. Hat dugc tao ra tir cay theo diém 8, trong do hat nay chira lugng phat hién dugc cua ciu
triic polynucleotit nay.

10. Cay theo diém 8, trong do hat, phén hoa, cdy thé hé sau, t€ bao thuc vét, mo thuc vat
va san phim hang héa dugc tao ra tir cdy ndy chia lwong phét hi¢n duoc cia chu triic
polynucleotit nay.

11. MAu sinh hoc chira lwgng phat hién dugc cua chu tric polynucleotit theo diém 1.

12. Ché pham cung cip luong c6 tac dung diét con trung cla protein theo diém 2 dé phong
trir loai gay hai Lepidopteran, va mot chét khac véi protein nay va cling gy doc cho cung
loai Lepidopteran, trong do chét nay dugc chon tir nhém bao gdm: polypeptit co trinh tu

axit amin khac véi protein nay, phan tr ARN, va hoa chat.
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13. Phuong phap san xuét hat chtra trinh tu nucleotit theo diém 1, trong d6 phuwong phap

nay bao gom:

a. gieo mot hodc nhiéu hat chtra trinh tu nucleotit nay;

b. trdng cay tir hat nay; va

c. thu hoach vu hat tir cdy nay, trong d6 vu hat nay chura trinh tu nucleotit nay.
14. Protein gdy doc cho loai Lepidopteran chira trong lién két hoat dong:

a. doan peptit thir nhat chira trinh tu axit amin mién I cta CrylA;

b. doan peptit thir hai chira cac gbc tir 258 dén 606 ctia SEQ ID NO:6;

trong d6 protein gdy doc cho Lepidopteran nay thé hién hoat tinh sinh hoc gy doc khi
duoc thir nghiém trén vat gy hai Lepidopteran duogc chon tir nhém bao gbm sdu xam (4.
ipsilon), sdu duc bép trén cdy ngd (H. zea), sdu ngai dém trén dau mién Tay (S. albicosta),
sau duc bap chau Au (O. nubilalis), siu duc than bap Tay nam (D. grandiosella), su do
bép cai (T. ni), sau do dau tuong (P. includens), sau xanh mua thu (S. frugiperda), va sau

duc than cdy mia (D. saccharalis).
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FIG. 1
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SEQ ID NO:2 MEEN-
NQNQCVPYNCLNNPAIEILEGDRISVGNTPIDISLSLVELLISEFVPGGGITGL ~ 59
SEQ ID NO:4

MDNNPNINECIPYNCLSNPEVEVLGGERIETGY TPIDISLSLTQFLLSEFVPGAGFV
LGL 60

SEQ ID NO:6

MDNNPNINECIPYNCLSNPEVEVLGGERIETGY TPIDISLSLTQFLLSEFVPGAGFV
LGL 60

ksk ok ok ok sk % oskok sk sk ok sksk sk kskok sk % skokk

SEQ ID NO:2
LNIVWGFVGPSQWDAFLAQVEQLINQRISEAVRNTAIQELEGMARVYRTYATAF
AEWERD 119

SEQ ID NO:4
VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREW
EAD 120

SEQ ID NO:6
VDII'WGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREW
EAD 120

kk ok skok % 3k % sk ok ckek o skekokok sksk skek ok ok

SEQ ID NO:2
PNNTDLREAVRTQFTATETYISGRISVLKIQNFEVQLLSVFAQAANLHLSLLRDVV
FFGQ 179

SEQ ID NO:4
PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRD
VSVFGQ 180

SEQ ID NO:6
PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRD
VSVFGQ 180

k sksk skek sk skokskekokokokokskok skok skek o skek sk %k * *3k

SEQ ID NO:2
RWGFSTTTVNNYYNDLTEEISTYTDYAVRWYNTGLERVWGPDSRDWVRYNQF
RRELTLTV 239

SEQ ID NO:4
RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQF
RRELTLTV 240

SEQ ID NO:6
RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQF
RRELTLTV 240

ksksk sk okk sk ksk
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SEQ ID NO:2

L DIVALFPNYDSRRYPIRTVSQLTREIY TNPVLENFDGSFRGMAQRIEQNIRQPHL
MDIL 299

SEQ ID NO:4

L DIVALFPNYDSRRYPIRIVSQLTREITY TNPVLENFDGSFRGMAQRIEQNIRQPHL
MDIL 300

SEQ ID NO:6

I DIVALFPNYDSRRYPIRTVSQLTREIY TNPVLENFDGSFRGMAQRIEQNIRQPHL
MDIL 300

*

SEQ ID NO:2

NSITIYTDVHRGENY WSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLG
IFRT 359

SEQ ID NO:4

NSITIYTDVHRGFNY WSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLG
IFRT 360

SEQ ID NO:6

NSITIYTDVHRGFNY WSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLG
IFRT 360

SEQ ID NO:2
ISSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD
NS 419

SEQ ID NO:4
LSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD
NS 420

SEQ ID NO:6
LSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD
NS 420

SEQ ID NO:2
VPPRAGFSHRLSHVTMLSQAAGAVYTLRAPTFSWQHRSATTTNIIAADSITQIPAV
KGRS 479

SEQ ID NO:4
VPPRAGFSHRLSHVTMLSQAAGAVYTLRAPTFSWQHRSATTTNIIAADSITQIPAV
KGRS 480

SEQ ID NO:6
VPPRAGFSHRLSHVTMLSQAAGAVYTLRAPTFSWQHRSATTTNIIAADSITQIPAV
KGRS 480

SEQ ID NO:2
IINNGTVISGPGFTGGDLVRL YNADFNINNRAYLEVPIFFQSPSTNYRVRVRYAST
SSLP 539
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SEQ ID NO:4
IINNGTVISGPGFTGGDLVRLYNADFNINNRAYLEVPIFFQSPSTNYRVRVRYAST
SSLP 540

SEQ ID NO:6
IINNGTVISGPGFTGGDLVRLYNADFNINNRAYLEVPIFFQSPSTNYRVRVRYAST
SSLP 540

SEQ ID NO:2
VDVVFGNISHPTTFPATARSLDNLQSNDFGYIDIAGTFLPSLGPSIGIRPMLSTINLI
VD 599

SEQ ID NO:4
VDVVFGNISHPTTFPATARSLDNLQSNDFGYIDIAGTFLPSLGPSIGIRPMLSTINLI
VD 600

SEQ ID NO:6
VDVVFGNISHPTTFPATARSLDNLQSNDFGYIDIAGTFLPSLGPSIGIRPMLSTINLI
VD 600

SEQ ID NO:2
RFEFIPVTATFEAESDLERAQKAVNALFTSTNQLGIKTDVTDYHIDQVSNLVECLS
DEFY 659

SEQ ID NO:4
RFEFIPVTATFEAESDLERAQKAVNALFTSTNQLGIKTDVTDYHIDQVSNLVECLS
DEFY 660

SEQ ID NO:6
RFEFIPVTATFEAESDLERAQKAVNALFTSTNQLGIKTDVTDYHIDQVSNLVECLS
DEFY 660

FIG. 2
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SEQ ID NO:2

LDEKRELSEK VKHAKRLSDERNLLQDPNFRGINRQPDRGWRGSTDITIQGGDDV
FKENYV 719

SEQ ID NO:4

LDEKRELSEK VKHAKRLSDERNLLQDPNFRGINRQPDRGWRGSTDITIQGGDDV
FKENYV 720

SEQ ID NO:6

LDEKRELSEK VKHAKRLSDERNLLQDPNFRGINRQPDRGWRGSTDITIQGGDDV
FKENYV 720

SEQ ID NO:2
TLPGTFDECYPTYLYQKIDESKLKAYTRYQLRGYIEDSQDLEIYLIRYNAKHETV
NVPGT 779

SEQ ID NO:4
TLPGTFDECYPTYLYQKIDESKLKAFTRYQLRGYIEDSQDLEIYLIRYNAKHETVN
VPGT 780

SEQ ID NO:6
TLPGTFDECYPTYLYQKIDESKLKAFTRYQLRGYIEDSQDLEIYLIRYNAKHETVN
VPGT 780

*

SEQ ID NO:2
GSLWPLSAQSPIGKCGEPNRCAPHLEWNPDLHCSCRDGEK CAHHSHHFSLDIDV
GCTDLN 839

SEQ ID NO:4
GSLWPLSAQSPIGKCGEPNRCAPHLEWNPDLDCSCRDGEKCAHHSHHFSLDIDV
GCTDLN 840

SEQ ID NO:6
GSLWPLSAQSPIGKCGEPNRCAPHLEWNPDLDCSCRDGEKCAHHSHHFSLDIDV
GCTDLN 840

*

SEQ ID NO:2
EDLGVWVIFKIKTQDGHARLGNLEFLEEKPLVGEALARVKRAEKK WRDKREKL
QLETNIV 899

SEQ ID NO:4
EDLGVWVIFKIKTQDGHARLGNLEFLEEKPLVGEALARVKRAEKK WRDKREKL
EWETNIV 900

SEQ ID NO:6
EDLGVWVIFKIKTQDGHARLGNLEFLEEKPLVGEALARVKRAEKK WRDKREKL
EWETNIV 900

&3k

SEQ ID NO:2
YKEAKESVDALFVNSQYDQLQADTNIAMIHAADKRVHRIREAYLPELSVIPGVN
ADISEE 959
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SEQ ID NO:4
YKEAKESVDALFVNSQYDQLQADTNIAMIHAADKRVHSIREAYLPELSVIPGVN
AAIFEE 960

SEQ ID NO:6
YKEAKESVDALFVNSQYDQLQADTNIAMIHAADKRVHSIREAYLPELSVIPGVN
AAIFEE 960

* * 3k

SEQ ID NO:2
LEGRIFTAFSLYDARNVIKNGDFNNGLLCWNVKGHVDVEEQNNHRSVLVVPEW
EAEVSQE 1019

SEQ ID NO:4

L EGRIFTAFSL YDARNVIKNGDFNNGLSCWNVKGHVDVEEQNNQRSVLVVPEW
EAEVSQE 1020

SEQ ID NO:6
LEGRIFTAFSLYDARNVIKNGDFNNGLSCWNVKGHVDVEEQNNQRSVLVVPEW
EAEVSQE 1020

& %

SEQ ID NO:2
VRVCPGRGYILRVTAYKEGYGEGCVTIHEIENNTDELKFSNCVEEEVYPNNTVTC
NDYTA 1079

SEQ ID NO:4
VRVCPGRGYILRVTAYKEGYGEGCVTIHEIENNTDELKFSNCVEEETYPNNTVTC
NDYTV 1080

SEQ ID NO:6
VRVCPGRGYILRVTAYKEGYGEGCVTIHEIENNTDELKFSNCVEEETYPNNTVTC
NDYTV 1080

* *

SEQ ID NO:2
NQEEYEGTYTSRNRGYDEAYESNSSVPAEYASVYEEKVYTDGRRGNPCESNRG
YGDYTPL 1139

SEQ ID NO:4 NQEEYGGAYTSRNRGYNEAP----
SVPADYASVYEEKSYTDGRRENPCEFNRGYRDYTPL 1136

SEQ ID NO:6 NQEEYGGAYTSRNRGYNEAP----
SVPADYASVYEEKSYTDGRRENPCEFNRGYRDYTPL 1136

* 3k ko skskokkok * * * * *

SEQ ID NO:2 PAGYVTKELEYFPETDKVWIEIGETEGTFIVDSVELLLMEE
1180
SEQ ID NO:4 PVGYVTKELEYFPETDKVWIEIGETEGTFIVDSVELLLMEE
1177
SEQ ID NO:6 PVGYVTKELEYFPETDKVWIEIGETEGTFIVDSVELLLMEE
1177

*

FIG. 2 (tiép)
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<210> 1
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<212> ADN

<213> Bacillus thuringiensis

<220>

<221> CDS

<222> (1)..(3540)

<400> 1

atg gag gaa aat aat cag aat caa

48

Met Glu Glu Asn Asn Gln Asn Gln Cys

1 5

aat cct gca atc gaa ata tta gaa

96

Asn Pro Ala Ile Glu Ile Leu Glu Gly

20 25

act cca atc gat att tct cta tca

144

Thr Pro Ile Asp Ile Ser Leu Ser Leu
35 40

ttt gtc cca ggc ggt gga ata ata

192

Phe Val Pro Gly Gly Gly Ile Ile Thr

50 55

gga ttt gta ggg cct tcc caa tgg

240

Gly Phe Val Gly Pro Ser Gln Trp Asp

tgc gtc cct tat aat tgt ttg

Val Pro Tyr Asn Cys Leu Asn
10 15

gga gac aga ata tca gtt ggt

Asp Arg Ile Ser Val Gly Asn
30
ctt gtg gaa ctt ctt att agt

Val Glu Leu Leu Ile Ser Glu
45

aca gga ttg ttg aac ata gta

Gly Leu Leu Asn Ile Val Trp
60

gac gca ttt ctt gct caa gtg

Ala Phe Leu Ala Gln Val Glu
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cag
288
Gln

cag
336
Gln

ttt
384
Phe

gta
432
Val

tct
480
Ser
145

gcc
528
Ala

ttt
576
Phe

aat
624
Asn

tgg
672

Trp

tag
720
Trp
225

70
tta att aac caa agg ata

Leu Ile Asn Gln Arg Ile Ser
85

gaa tta gag gga atg gcg

Glu Leu Glu Gly Met Ala Arg
100
gct gag tgg gaa aga gat

Ala Glu Trp Glu Arg Asp Pro
115 120

cgg aca cag ttt aca gca

Arg Thr Gln Phe Thr Ala Thr
130 135

gtt tta aaa att caa aat

Val Leu Lys Ile Gln Asn Phe
150

caa gct gcc aat tta cat

Gln Ala Ala Asn Leu His Leu
165

ggg caa aga tgg ggg ttt

Gly Gln Arg Trp Gly Phe Ser
180

gat tta aca gaa gag att

Asp Leu Thr Glu Glu Ile Ser
195 200

tac aat acg gga tta gag

Tyr Asn Thr Gly Leu Glu Arg
210 215

gta agg tat aat caa ttt

Val Arg Tyr Asn Gln Phe Arg
230

35667

tca

Glu

cgg9

Val
105

cct

Asn

act

Glu

ttt

Glu

tta

Ser

tca

Thr
185

agt

Thr

cgt

Val

aga

Arg

gaa

Ala
90

gtt

Tyr

aat

Asn

gag

Thr

gaa

Val

tct

Leu
170

acg

Thr

acc

Tyr

gta

Trp

aga

Glu

75 80
gct gta aga aat aca dgca

Val Arg Asn Thr Ala Ile
95

tat aga acc tat gct act

Arg Thr Tyr Ala Thr Ala
110

aac aca gat cta aga gaa

Thr Asp Leu Arg Glu Ala
125

act tat atc agt gga aga

Tyr Ile Ser Gly Arg Ile
140

gtg cag ctg tta tcg gtg

Gln Leu Leu Ser Val Phe
155 160

tta tta aga gac gtt gtg

Leu Arg Asp Val Val Phe
175

aca acc gta aat aat tac

Thr Val Asn Asn Tyr Tyr
190
tat aca gat tat gca gta

Thr Asp Tyr Ala Val Arg
205

tgg gga ccg gat tct aga

Gly Pro Asp Ser Arg Asp
220

gag cta aca ctt act gta

Leu Thr Leu Thr Val Leu
235 240

att

gct

gca

ata

ttt

ttt

tac

cgc

gat

tta



gat
768
Asp

cga
816
Arg

gaa
864
Glu

aat
912
Asn

tat
960
Tyr
305

aca
1008
Thr

ttt
1056
Phe

ggt
1104

Gly

ata
1152
Ile

acg
1200
Thr
385

tat
1248

atc gtt gct cta ttc cca

Ile Val Ala Leu Phe Pro Asn
245

aca gtt tcc caa tta aca

Thr Val Ser Gln Leu Thr Arg
260

aat ttt gat ggt agt ttt

Asn Phe Asp Gly Ser Phe Arg
275 280

att agg caa cca cat ctt

Ile Arg Gln Pro His Leu Met
290 295

act gat gtg cat aga ggc

Thr Asp Val His Arg Gly Phe
310

gct tct cct gta ggg ttt

Ala Ser Pro Val Gly Phe Ser
325

ggg aat gcg gga aat gca

Gly Asn Ala Gly Asn Ala Ala
340

ttg ggg att ttt aga aca

Leu Gly Ile Phe Arg Thr Leu
355 360

ctt ggt tca ggc cca aat

Leu Gly Ser Gly Pro Asn Asn
370 375

gag ttt tct ttt gcc tcc

Glu Phe Ser Phe Ala Ser Leu
390

aga caa agg ggt aca gtc

35667

aat

Tyr

aga

Glu
265

cgt

Gly

atg

Asp

ttt

Asn

tca

Gly

gct

Pro
345

tta

Ser

aat

Gln

cta

Thr

gat

tat

Asp
250

gaa

Ile

gga

Met

gat

Ile

aat

Tyr

gga

Pro
330

Ccca

Pro

tct

Ser

cag

Glu

acg

Thr

tca

-45-

gat agt cga agg tat cca

Ser Arg Arg Tyr Pro Ile
255

att tat acg aac cca dta

Tyr Thr Asn Pro Val Leu
270

atg gct cag aga ata gaa

Ala Gln Arg Ile Glu Gln
285

atc ctt aat agt ata acc

Leu Asn Ser Ile Thr Ile
300

tat tgg tca ggg cat caa

Trp Ser Gly His Gln Ile
315 320

cca gaa ttc gca ttc cct

Glu Phe Ala Phe Pro Leu
335

ccc gta ctt gtc tca tta

Val Leu Val Ser Leu Thr
350
tca cct tta tat aga aga

Pro Leu Tyr Arg Arg Ile
365

gaa ctg ttt gtc ctt gat

Leu Phe Val Leu Asp Gly
380

acc aac ttg cct tcc act

Asn Leu Pro Ser Thr Ile
395 400

cta gat gta ata ccg cca

att

tta

cag

att

ata

tta

act

att

gga

ata

cag



Tyr Arg Gln Arg Gly Thr Val Asp
405

gat aat agt gta cca cct cgt

1296

Asp Asn Ser Val Pro Pro Arg Ala
420

gtt aca atg ctg agc caa (gca

1344

Val Thr Met Leu Ser Gln Ala Ala
435 440

cca acg ttt tct tgg cag cat

1392

Pro Thr Phe Ser Trp Gln His Arg
450 455

gca gcg gat agt att act caa
1440

Ala Ala Asp Ser Ile Thr Gln Ile
465 470

att aat aat ggc acg gta att

1488

Ile Asn Asn Gly Thr Val Ile Ser
485

ttg gtt aga tta tac aat gct

1536

Leu Val Arg Leu Tyr Asn Ala Asp
500

ctt gaa gtt ccg ata ttc ttc

1584

Leu Glu Val Pro Ile Phe Phe Gln
515 520

cgt gtt cgt tat gct tct aca

1632

Arg Val Arg Tyr Ala Ser Thr Ser
530 535

gga aat att agt cat cct act
1680

Gly Asn Ile Ser His Pro Thr Thr
545 550

gat aat cta caa tcc aat

1728

Asp Asn Leu Gln Ser Asn Asp Phe
565

gat

35667

Ser

gcg

Gly
425

gct

Gly

cgc

Ser

att

Pro

tca

Gly

gat

Phe
505

caa

Ser

tct

Ser

aca

Phe

ttt

Gly

Leu
410

gga

Phe

gga

Ala

agt

Ala

cct

Ala

gga

Pro
490

ttt

Asn

tca

Pro

tca

Leu

ttc

Pro

gga

Tyr
570

-46-

Asp Val Ile Pro Pro Gln
415

ttt agc cat cga ttg agt

Ser His Arg Leu Ser His
430
gca gtt tac acc ttg aga

Val Tyr Thr Leu Arg Ala
445

gct acg aca act aat ata

Thr Thr Thr Asn Ile Ile
460

gct gtt aaa gga cgt tct

Val Lys Gly Arg Ser Ile
475 480

cca ggg ttt acc gga ggc

Gly Phe Thr Gly Gly Asp
495

aat att aat aat aga gca

Ile Asn Asn Arg Ala Tyr
510

ccc tct aca aat tat cgt

Ser Thr Asn Tyr Arg Val
525

ctc cct gta gat gta gtt

Pro Val Asp Val Val Phe
540

cca gcc act gcc aga tca

Ala Thr Ala Arg Ser Leu
555 560

tat att gat att gct gga

Ile Asp Ile Ala Gly Thr
575

cat

gct

att

att

gat

tac

gtt

ttc

tta

act



ttc tta cct tca cta ggg cct

1776

Phe Leu Pro Ser Leu Gly Pro Ser
580

act att aat ttg ata gta gat

1824

Thr Ile Asn Leu Ile Val Asp Arg
595 600

acc ttt gaa gca gaa tcg gat

1872

Thr Phe Glu Ala Glu Ser Asp Leu
610 615

gcg ctg ttt act tct aca aac
1920

Ala Leu Phe Thr Ser Thr Asn Gln
625 630

gat tat cat att gat caa gtg

1968

Asp Tyr His Ile Asp Gln Val Ser
645

gaa ttt tat ctg gat gaa aag

2016

Glu Phe Tyr Leu Asp Glu Lys Arg
660

gcg aag cga ctc agt gat gag

2064

Ala Lys Arg Leu Ser Asp Glu Arg
675 680

agg ggc atc aat aga caa cca

2112

Arg Gly Ile Asn Arg Gln Pro Asp
690 695

att acc atc caa gga gga gat
2160

Ile Thr Ile Gln Gly Gly Asp Asp
705 710

cta cca ggt acc ttt gat gag

2208

Leu Pro Gly Thr Phe Asp Glu Cys
725

35667

agt

Ile
585

aga

Phe

tta

Glu

caa

Leu

tcc

Asn

cga

Glu
665

cga

Asn

gat

Arg

gac

Val

tgc

Tyr

ata

Gly

ttt

Glu

gaa

Arg

cta

Gly

aat

Leu
650

gaa

Leu

aat

Leu

cgt

Gly

gta

Phe

tat

Pro
730

-47-

ggt atc aga cct atg tta

Ile Arg Pro Met Leu Ser
590

gaa ttt att cca gta act

Phe Ile Pro Val Thr Ala
605

aga gca caa aag gcg gtg

Ala Gln Lys Ala Val Asn
620

ggg ata aaa aca gat gtg

Ile Lys Thr Asp Val Thr
635 640

tta gtg gag tgt tta tcg

Val Glu Cys Leu Ser Asp
655

ttg tcc gag aaa gtc aaa

Ser Glu Lys Val Lys His
670

tta ctt caa gat cca aac

Leu Gln Asp Pro Asn Phe
685

ggc tgg aga gga agt acg

Trp Arg Gly Ser Thr Asp
700

ttc aaa gag aat tac gtc

Lys Glu Asn Tyr Val Thr
715 720

cca acg tat tta tat caa

Thr Tyr Leu Tyr Gln Lys
735

tct

gca

aat

acg

gat

cat

ttc

gat

aca

aaa



ata gat gag tcg aaa tta aaa

2256

Ile Asp Glu Ser Lys Leu Lys Ala
740

tat atc gag gat agt caa gac

2304

Tyr Ile Glu Asp Ser Gln Asp Leu
755 760

gca aaa cat gaa aca gta aat

2352

Ala Lys His Glu Thr Val Asn Val
770 775

ctt tca gcc caa agt cca atc
2400

Leu Ser Ala Gln Ser Pro Ile Gly
785 790

gcg cca cac ctt gaa tgg aat

2448

Ala Pro His Leu Glu Trp Asn Pro
805

ggg gaa aaa tgt gct cat cat
2496
Gly Glu Lys Cys Ala His His Ser

820

gtt gga tgt aca gac tta aat

2544

Val Gly Cys Thr Asp Leu Asn Glu
835 840

aag att aag acg caa gat ggc

2592

Lys Ile Lys Thr Gln Asp Gly His
850 855

ctc gaa gag aaa cca tta gta
2640

Leu Glu Glu Lys Pro Leu Val Gly
865 870

gcg gag aaa aaa tgg aga gac

2688

Ala Glu Lys Lys Trp Arg Asp Lys
885

aat atc gtt tat aaa gag gca
2736

35667

gcc

Tyr
745

tta

Glu

gtg

Pro

gga

Lys

cct

Asp

tct

His
825

gag

Asp

cat

Ala

999

Glu

aaa

Arg

aaa

tat

Thr

gaa

Tle

CcCa

Gly

aag

Cys

gat

Leu
810

cat

His

gat

Leu

gca

Arg

gaa

Ala

cgc

Glu
890

gaa

-48-

acc cgt tat caa tta aga

Arg Tyr Gln Leu Arg Gly
750

atc tat tta att cgc tac

Tyr Leu Ile Arg Tyr Asn
765

ggt acg ggt tcc tta tgg

Thr Gly Ser Leu Trp Pro
780

tgt gga gag ccg aat cga

Gly Glu Pro Asn Arg Cys
795 800

tta cac tgt tcc tgc aga

His Cys Ser Cys Arg Asp
815

cat ttc tcc ttg gac att

Phe Ser Leu Asp Ile Asp
830

tta ggt gta tgg gtg ata

Gly Val Trp Val Ile Phe
845
aga cta gga aat cta gag

Leu Gly Asn Leu Glu Phe
860

gca cta gct cgt gtg aaa

Leu Ala Arg Val Lys Arg
875 880

gaa aaa tta caa ttg gaa

Lys Leu Gln Leu Glu Thr
895

tct gta gat gct tta ttt

gg9g9

aat

ccg

tgc

gac

gat

ttc

ttt

aga

aca

gta
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Asn Ile Val Tyr Lys Glu Ala Lys Glu
900 905

aac tct caa tat gat caa tta caa

2784

Asn Ser Gln Tyr Asp Gln Leu Gln Ala
915 920

cat gcg gca gat aaa cgt gtt cat

2832

His Ala Ala Asp Lys Arg Val His Arg
930 935

gag tta tct gtg att ccg ggt gta
2880

Glu Leu Ser Val Ile Pro Gly Val Asn
945 950

gaa ggg cgt att ttc act gca ttc

2928

Glu Gly Arg Ile Phe Thr Ala Phe Ser
965

att aaa aat ggc gat ttc aat aat

2976

Ile Lys Asn Gly Asp Phe Asn Asn Gly
980 985

ggg cat gta gat gta gaa gaa caa
3024

Gly His Val Asp Val Glu Glu Gln Asn Asn His Arg Ser

Ser

gcg

Asp

aga

Ile

aat

Ala

tct

Leu
970

ggc

Leu

aat

Val Asp Ala Leu Phe Val
910

gat acg aac atc gcg atg

Thr Asn Ile Ala Met Ile
925

atc cga gaa gcg tac ctt

Arg Glu Ala Tyr Leu Pro
940

gca gac att tcc gaa gaa

Asp Ile Ser Glu Glu Leu
955 960

cta tat gat gcg aga aat

Tyr Asp Ala Arg Asn Val
975

tta tta tgc tgg aac gtg

Leu Cys Trp Asn Val Lys
990
aac cac cgt tcg gtc ctt

Val Leu Val

995 1000 1005

gtt ccg gaa tgg gaa gca gaa gtg tca caa gag gtt cgt gtc

3069

Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val Cys
1010 1015 1020

ccg ggg cgt ggc tat atc ctt cgt gtc aca gcg tac aag gag

3114

Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu Gly
1025 1030 1035

tat gga gaa ggt tgc gta acc att cat gag atc gag aac aat

3159

Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn Thr
1040 1045 1050

gac gaa ctg aag ttt agc aac tgt gta gaa gag gaa gtc tat

3204

Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu Val Tyr Pro
1055 1060 1065

-49-

att

cca

tta

gtc

aaa

gtt

tgt

gga

aca

CCa
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aac aac acg gta acg tgt aat

3249

Asn Asn Thr Val Thr Cys Asn Asp
1070 1075

tat gag ggt acg tac act tct

3294

Tyr Glu Gly Thr Tyr Thr Ser Arg
1085 1090

tat gaa agc aat tct tct gta

3339

Tyr Glu Ser Asn Ser Ser Val Pro
1100 1105

gaa gJaa aaa gtg tat aca gat

3384

Glu Glu Lys Val Tyr Thr Asp Gly
1115 1120

tct aac aga gga tat ggg gat

3429

Ser Asn Arg Gly Tyr Gly Asp Tyr
1130 1135

gtg aca aaa gaa tta gag tac

3474

Val Thr Lys Glu Leu Glu Tyr Phe
1145 1150

att gag att gga gaa aca gaa

3519

Ile Glu Ile Gly Glu Thr Glu Gly
1160 1165

gaa tta ctc ctt

3543

Glu Leu Leu Leu Met Glu Glu
1175 1180

<210> 2

<211> 1180

<212> PRT

<213> Bacillus thuringiensis

<400> 2

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

1

5

gat tat act gca aat

Tyr Thr Ala Asn Gln Glu

1080
cgt aat cga gga tat

Asn Arg Gly Tyr
1095

Asp Glu

cca gct gag tat gcg

Ala Glu Tyr Ala Ser Val

1110

gga cga aga ggg aat

Arg Arg Gly Asn
1125

Pro Cys

tac aca cca cta cca

Thr Pro Leu Pro
1140

Ala Gly

ttc cca gaa acc gat

Pro Glu Thr Asp Lys Val
1155
gga aca ttc att gtg
Thr Phe Ile Val Asp Ser
1170
atg gag gaa

10 15

-50-

Caa

Glu

gac

Ala

tca

Tyr

cct

Glu

gct

Tyr

aag

Trp

gat

Val

gaa

gaa

gtc

tgt

ggc

gta

agt

gaa

gcc

tat

gaa

tat

tgg

gtg

taa



Asn

Thr

Phe

Gly

65

Gln

Gln

Phe

Val

Ser

145

Ala

Phe

Asn

Trp

Pro

Pro

Val

50

Phe

Leu

Glu

Ala

Arg

130

Val

Gln

Gly

Asp

Tyr
210

Ala

Ile

35

Pro

Val

Ile

Leu

Glu

115

Thr

Leu

Ala

Gln

Leu

195

Asn

Ile

20

Asp

Gly

Gly

Asn

Glu

100

Trp

Gln

Lys

Ala

Arg

180

Thr

Thr

Glu

Ile

Gly

Pro

Gln

85

Gly

Glu

Phe

Ile

Asn

165

Trp

Glu

Gly

Ile

Ser

Gly

Ser

70

Arg

Met

Arg

Thr

Gln

150

Leu

Gly

Glu

Leu

Leu

Leu

Ile

55

Gln

Ile

Ala

Asp

Ala

135

Asn

His

Phe

Ile

Glu
215

Glu

Ser

40

Ile

Trp

Ser

Arg

Pro

120

Thr

Phe

Leu

Ser

Ser

200

Arg

35667

Gly

Leu

Thr

Asp

Glu

Val

105

Asn

Glu

Glu

Ser

Thr

185

Thr

Val

Asp

Val

Gly

Ala

Ala

90

Tyr

Asn

Thr

Val

Leu

170

Thr

Tyr

Trp

-51-

Arg

Glu

Leu

Phe

75

Val

Arg

Thr

Tyr

Gln

155

Leu

Thr

Thr

Gly

Ile

Leu

Leu

60

Leu

Arg

Thr

Asp

Ile

140

Leu

Arg

Val

Asp

Pro
220

Ser

Leu

45

Asn

Ala

Asn

Tyr

Leu

125

Ser

Leu

Asp

Asn

Tyr

205

Asp

Val

30

Ile

Ile

Gln

Thr

Ala

110

Arg

Gly

Ser

Val

Asn

190

Ala

Ser

Gly

Ser

Val

Val

Ala

95

Thr

Glu

Arg

Val

Val

175

Tyr

Val

Arg

Asn

Glu

Trp

Glu

80

Ile

Ala

Ala

Ile

Phe

160

Phe

Tyr

Arg

Asp



Trp

225

Asp

Arg

Glu

Asn

Tyr

305

Thr

Phe

Gly

Ile

Thr

385

Tyr

Asp

Val

Ile

vThr

Asn

Ile

290

Thr

Ala

Gly

Leu

Leu

370

Glu

Arg

Asn

Arg

Val

Val

Phe

275

Arg

Asp

Ser

Asn

Gly

355

Gly

Phe

Gln

Ser

Tyr

Ala

Ser

260

Asp

Gln

Val

Pro

Ala

340

Ile

Ser

Ser

Arg

Val
420

Asn

Leu

245

Gln

Gly

Pro

His

Val

325

Gly

Phe

Gly

Phe

Gly

405

Pro

Gln

230

Phe

Leu

Ser

His

Arg

310

Gly

Asn

Arg

Pro

Ala

390

Thr

Pro

Phe

Pro

Thr

Phe

Leu

295

Gly

Phe

Ala

Thr

Asn

375

Ser

Val

Arg

Arg

Asn

Arg

Arg

280

Met

Phe

Ser

Ala

Leu

360

Asn

Leu

Asp

Ala

35667

Arg

Tyr

Glu

265

Gly

Asp

Asn

Gly

Pro

345

Ser

Gln

Thr

Ser

Gly
425

Glu

Asp

250

Ile

Met

Ile

Tyr

Pro

330

Pro

Ser

Glu

Thr

Leu

410

Phe

-52-

Leu

235

Ser

Tyr

Ala

Leu

Trp

315

Glu

Val

Pro

Leu

Asn

395

Asp

Ser

Thr

Arg

Thr

Gln

Asn

300

Ser

Phe

Leu

Leu

Phe

380

Leu

Val

His

Leu

Arg

Asn

Arg

285

Ser

Gly

Ala

Val

Tyr

365

Val

Pro

Ile

Arg

Thr

Tyr

Pro

270

Ile

Ile

His

Phe

Ser

350

Arg

Leu

Ser

Pro

Leu
430

Val

Pro

255

Val

Glu

Thr

Gln

Pro

335

Leu

Arg

Asp

Thr

Pro

415

Ser

Leu

240

Ile

Leu

Gln

Ile

Ile

320

Leu

Thr

Ile

Gly

Ile

400

Gln

His



Val

Pro

Ala

465

Ile

Leu

Leu

Arg

Gly

545

Asp

Phe

Thr

Thr

Ala
625

Thr

Thr

450

Ala

Asn

Val

Glu

Val

530

Asn

Asn

Leu

Tle

Phe

610

Leu

Met

435

Phe

Asp

Asn

Arg

Val

515

Arg

Ile

Leu

Pro

Asn

595

Glu

Phe

Leu

Ser

Ser

Gly

Leu

500

Pro

Tyr

Ser

Gln

Ser

580

Leu

Ala

Thr

Ser

Trp

Ile

Thr

485

Tyr

Ile

Ala

His

Ser

565

Leu

Ile

Glu

Ser

Gln

Gln

Thr

470

Val

Asn

Phe

Ser

Pro

550

Asn

Gly

vVal

Ser

Thr
630

Ala

His

455

Gln

Ile

Ala

Phe

Thr

535

Thr

Asp

Pro

Asp

Asp

615

Asn

Ala

440

Arg

Ile

Ser

Asp

Gln

520

Ser

Thr

Phe

Ser

Arg

600

Leu

Gln

35667

Gly Ala

Ser Ala

Pro Ala

Gly Pro

490

Phe Asn

505

Ser Pro

Ser Leu

Phe Pro

Gly Tyr
570

Ile Gly
585
Phe Glu

Glu Arg

Leu Gly

-53-

Val

Thr

Val

475

Gly

Ile

Ser

Pro

Ala

555

Ile

Ile

Phe

Ala

Ile
635

Tyr

Thr

460

Lys

Phe

Asn

Thr

Val

540

Thr

Asp

Arg

Ile

Gln

620

Lys

Thr

445

Thr

Gly

Thr

Asn

Asn

525

Asp

Ala

Ile

Pro

Pro

605

Lys

Thr

Leu

Asn

Arg

Gly

Arg

510

Tyr

Val

Arg

Ala

Met

590

Val

Ala

Asp

Arg

Ile

Ser

Gly

495

Ala

Arg

Val

Ser

Gly

575

Leu

Thr

Val

Val

Ala

Ile

Ile

480

Asp

Tyr

vVal

Phe

Leu

560

Thr

Ser

Ala

Asn

Thr
640



Asp

Glu

Ala

Arg

Ile

705

Leu

Ile

Tyr

Ala

Leu

785

Ala

Gly

Val

Tyr

Phe

Lys

Gly

690

Thr

Pro

Asp

Ile

Lys

770

Ser

Pro

Glu

Gly

His

Tyr

Arg

675

Ile

Ile

Gly

Glu

Glu

755

His

Ala

His

Lys

Cys
835

Ile

Leu

660

Leu

Asn

Gln

Thr

Ser

740

Asp

Glu

Gln

Leu

Cys

820

Thr

Asp

645

Asp

Ser

Arg

Gly

Phe

725

Lys

Ser

Thr

Ser

Glu

805

Ala

Asp

Gln

Glu

Asp

Gln

Gly

710

Asp

Leu

Gln

Val

Pro

790

Trp

His

Leu

Val

Lys

Glu

Pro

695

Asp

Glu

Lys

Asp

Asn

775

Ile

Asn

His

Asn

Ser

Arg

Arg

680

Asp

Asp

Cys

Ala

Leu

760

Val

Gly

Pro

Ser

Glu
840

35667

Asn

Glu

665

Asn

Arg

Val

Tyr

Tyr

745

Glu

Pro

Lys

Asp

His

825

Asp

Leu

650

Leu

Leu

Gly

Phe

Pro

730

Thr

Ile

Gly

Cys

Leu

810

His

Leu

Val

Ser

Leu

Trp

Lys

715

Thr

Arg

Tyr

Thr

Gly

795

His

Phe

Glu

Glu

Gln

Arg

700

Glu

Tyr

Tyr

Leu

Gly

780

Glu

Cys

Ser

Val

Cys

Lys

Asp

685

Gly

Asn

Leu

Gln

Ile

765

Ser

Pro

Ser

Leu

Trp
845

Leu

Val

670

Pro

Ser

Tyr

Tyr

Leu

750

Arg

Leu

Asn

Cys

Asp

830

Val

Ser

655

Lys

Asn

Thr

Val

Gln

735

Arg

Tyr

Trp

Arg

Arg

815

Ile

Ile

Asp

His

Phe

Asp

Thr

720

Lys

Gly

Asn

Pro

Cys

800

Asp

Asp

Phe
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Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asn Leu Glu Phe
850 855 860

Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg Val Lys Arg
865 870 875 880

Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Gln Leu Glu Thr
885 890 895

Asn Ile Val Tyr Lys Glu Ala Lys Glu Ser Val Asp Ala Leu Phe Val
900 905 910

Asn Ser Gln Tyr Asp Gln Leu Gln Ala Asp Thr Asn Ile Ala Met Ile
915 920 925

His Ala Ala Asp Lys Arg Val His Arg Ile Arg Glu Ala Tyr Leu Pro
930 935 940

Glu Leu Ser Val Ile Pro Gly Val Asn Ala Asp Ile Ser Glu Glu Leu
945 950 955 960

Glu Gly Arg Ile Phe Thr Ala Phe Ser Leu Tyr Asp Ala Arg Asn Val
965 970 975

Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Leu Cys Trp Asn Val Lys
980 985 990

Gly His Val Asp Val Glu Glu Gln Asn Asn His Arg Ser Val Leu Val
995 1000 1005

Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val Cys
1010 1015 1020

Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu Gly
1025 1030 1035

Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn Thr
1040 1045 1050

-55-



Asp

Asn

Tyr

Tyr

Glu

Ser

Val

Ile

Glu

Glu
1055

Asn
1070

Glu
1085

Glu
1100

Glu
1115

Asn
1130

Thr
1145

Glu
1160

Leu
1175

<210> 3

<211>
<212>
<213>

<220>

<223>

<220>

<221>
<222>

<400> 3

Leu

Thr

Gly

Ser

Lys

Arg

Lys

Ile

Leu

3534
ADN
Trinh

CDS
(1) ..(3531)

Lys

Val

Thr

Asn

Val

Gly

Glu

Gly

Leu

Phe

Thr

Tyr

Ser

Tyr

Tyr

Leu

Glu

Met

tiu nhén

Ser

Cys

Thr

Ser

Thr

Gly

Glu

Thr

Glu

tao

ADN tdéng hop hoan

Asn
1060

Asn
1075

Ser
1090

Val
1105

Asp
1120

Asp
1135

Tyr
1150

Glu
1165

Glu
1180
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Cys

Asp

Arg

Pro

Gly

Tyr

Phe

Gly

Val

Tyr

Asn

Ala

Arg

Thr

Pro

Thr

Glu

Thr

Arg

Glu

Arg

Pro

Glu

Phe

Glu

Ala

Gly

Tyr

Gly

Leu

Thr

Ile

toan md& hdéa BCW 002

-56-

Glu
1065

Asn
1080

Tyr
1095

Ala
1110

Asn
1125

Pro
1140

Asp
1155

Val
1170

Val

Gln

Asp

Ser

Pro

Ala

Lys

Asp

Tyr

Glu

Glu

Val

Cys

Gly

Val

Ser

Pro

Glu

Ala

Tyr

Glu

Tyr

Trp

Val



atg
48
Met

agt
96
Ser

tac
144
Tyr

gaa
192
Glu

tgg
240

Trp
65

gaa
288
Glu

att
336
Ile

tct
384
Ser

gag
432
Glu

att
480
Ile
145

tat
528

gat aac aat ccg aac atc

Asp Asn Asn Pro Asn Ile Asn
5

aac cct gaa gta gaa dgta

Asn Pro Glu Val Glu Val Leu
20

acc cca atc gat att tcc

Thr Pro Ile Asp Ile Ser Leu
35 40

ttt gtt ccc ggt gct gga

Phe Val Pro Gly Ala Gly Phe
50 55

gga att ttt ggt ccc tct

Gly Ile Phe Gly Pro Ser Gln
70

cag tta att aac caa aga

Gln Leu Ile Asn Gln Arg Ile
85
tct aga tta gaa gga cta

Ser Arg Leu Glu Gly Leu Ser
100

ttt aga gag tgg gaa dgca

Phe Arg Glu Trp Glu Ala Asp
115 120

atg cgt att caa ttc aat

Met Arg Ile Gln Phe Asn Asp
130 135

cct ctt ttg gca gtt caa

Pro Leu Leu Ala Val Gln Asn
150

gtt caa gct gca aat tta

35667

aat

Glu

tta

Gly
25

ttg

Ser

ttt

Val

Ccaa

Trp

ata

Glu

agc

Asn
105

gat

Pro

gac

Met

aat

Tyr

cat

gaa

Cys
10

ggt

Gly

tcg

Leu

gtg

Leu

tgg

Asp

gaa

Glu
90

aat

Leu

cct

Thr

atg

Asn

tat

Gln

tta

-57-

tgc att cct tat aat tgt

Ile Pro Tyr Asn Cys Leu
15

gga gaa aga ata gaa act

Glu Arg Ile Glu Thr Gly
30

cta acg caa ttt ctt ttg

Thr Gln Phe Leu Leu Ser
45

tta gga cta gtt gat ata

Gly Leu Val Asp Ile Ile
60

gac gca ttt ctt gta caa

Ala Phe Leu Val Gln Ile
75 80

gaa ttc gct agg aac caa

Phe Ala Arg Asn Gln Ala
95

ctt tat caa att tac gca

Tyr Gln Ile Tyr Ala Glu
110

act aat cca gca tta aga

Asn Pro Ala Leu Arg Glu
125

aac agt gcc ctt aca acc

Ser Ala Leu Thr Thr Ala
140

caa ‘gtt cct ctt tta tca

Val Pro Leu Leu Ser Val
155 160

tca gtt ttg aga gat gtt

tta

ggt

agt

ata

att

gcc

gaa

gaa

gct

gta

tca



Tyr

gtg
576
Val

tat
624
Tyr

cgc
672
Arg

gat
720
Asp
225

tta
768
Leu

att
816
Ile

tta
864
Leu

cag
912
Gln

att
960
Ile
305

ata

1008

Ile

Val Gln Ala Ala Asn Leu His
165

ttt gga caa agg tgg gga

Phe Gly Gln Arg Trp Gly Phe
180

aat gat tta act agg ctt

Asn Asp Leu Thr Arg Leu Ile
195 200

tgg tac aat acg gga tta

Trp Tyr Asn Thr Gly Leu Glu
210 215

tgg gta agg tat aat caa

Trp Val Arg Tyr Asn Gln Phe
230

gat atc gtt gct ctg ttc

Asp Ile Val Ala Leu Phe Pro
245

cga ata gtt tcc caa tta

Arg Ile Val Ser Gln Leu Thr
260

gaa aat ttt gat ggt agt

Glu Asn Phe Asp Gly Ser Phe
275 280

aat att agg caa cca cat

Asn Ile Arg Gln Pro His Leu
290 295

tat act gat gtg cat aga

Tyr Thr Asp Val His Arg Gly
310

aca gct tct cct gta ggg

Thr Ala Ser Pro Val Gly Phe
325

35667

Leu

ttt

Asp
185

att

Gly

gaa

Arg

ttt

Arg

ccg

Asn

aca

Arg
265

ttt

Arg

ctt

Met

ggc

Phe

Tttt

Ser

Ser
170

gat

Ala

ggc

Asn

cgt

Val

aga

Arg

aat

Tyr
250

aga

Glu

cgt

Gly

atg

Asp

ttt

Asn

tca

Gly
330

-58-

Val Leu Arg Asp Val Ser
175

gcc gcg act atc aat agt

Ala Thr Ile Asn Ser Arg
190

aac tat aca gat tat gct

Tyr Thr Asp Tyr Ala Val
205

gta tgg gga ccg gat tct

Trp Gly Pro Asp Ser Arg
220

aga gaa tta aca cta act

Glu Leu Thr Leu Thr Val
235 240

tat gat agt aga aga tat

Asp Ser Arg Arg Tyr Pro
255

gaa att tat acg aac cca

Ile Tyr Thr Asn Pro Val
270

gga atg gct cag aga ata

Met Ala Gln Arg Ile Glu
285

gat atc ctt aat agt ata

Ile Leu Asn Ser Ile Thr
300

aat tat tgg tca ggg cat

Tyr Trp Ser Gly His Gln
315 320

gga cca gaa ttc gca ttc

Pro Glu Phe Ala Phe Pro
335

cgt

gta

aga

gta

ccCa

gta

gaa

acc

Caa

cct
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tta ttt ggg aat gcg gga aat gca

1056

Leu Phe Gly Asn Ala Gly Asn Ala Ala
340 345

act ggt ttg ggg att ttt aga aca

1104

Thr Gly Leu Gly Ile Phe Arg Thr Leu
355 360

att ata ctt ggt tca ggc cca aat

1152

Ile Ile Leu Gly Ser Gly Pro Asn Asn
370 375

gga acg gag ttt tct ttt gcc tcc
1200

Gly Thr Glu Phe Ser Phe Ala Ser Leu
385 390

ata tat aga caa agg ggt aca gtc

1248

Ile Tyr Arg Gln Arg Gly Thr Val Asp
405

cag gat aat agt gta cca cct cgt

1296

Gln Asp Asn Ser Val Pro Pro Arg Ala
420 425

cat gtt aca atg ctg agc caa gca

1344

His Val Thr Met Leu Ser Gln Ala Ala
435 440

gct cca acg ttt tct tgg cag cat

1392

Ala Pro Thr Phe Ser Trp Gln His Arg
450 455

att gca gcg gat agt att act caa
1440

Ile Ala Ala Asp Ser Ile Thr Gln Ile
465 470

att att aat aat ggc acg gta att

1488

Ile Ile Asn Asn Gly Thr Val Ile Ser
485

gct

Pro

tta

Ser

aat

Gln

cta

Thr

gat

Ser
410

gcg

Gly

gct

Gly

cgc

Ser

att

Pro

tca

Gly
490

-59-

cca ccc gta ctt gtc tca

Pro Val Leu Val Ser Leu
350

tct tca cct tta tat aga

Ser Pro Leu Tyr Arg Arg
365

cag gaa ctg ttt gtc ctt

Glu Leu Phe Val Leu Asp
380

acg acc aac ttg cct tcc

Thr Asn Leu Pro Ser Thr
395 400

tca cta gat gta ata ccg

Leu Asp Val Ile Pro Pro
415

gga ttt agc cat cga ttg

Phe Ser His Arg Leu Ser
430

gga gca gtt tac acc ttg

Ala Val Tyr Thr Leu Arg
445

agt gct acg aca act aat

Ala Thr Thr Thr Asn Ile
460

cct gct gtt aaa gga cgt

Ala Val Lys Gly Arg Ser
475 480

gga cca ggg ttt acc gga

Pro Gly Phe Thr Gly Gly
495

tta

aga

gat

act

Ccca

agt

aga

ata

tct

ggc



gat ttg gtt aga tta tac aat

1536

Asp Leu Val Arg Leu Tyr Asn Ala
500

tac ctt gaa gtt ccg ata ttc

1584

Tyr Leu Glu Val Pro Ile Phe Phe
515 520

gtt cgt gtt cgt tat gct tct

1632

Val Arg Val Arg Tyr Ala Ser Thr
530 535

ttc gga aat att agt cat cct
1680

Phe Gly Asn Ile Ser His Pro Thr
545 550

tta gat aat cta caa tcc aat

1728

Leu Asp Asn Leu Gln Ser Asn Asp
565

act ttc tta cct tca cta ggg

1776

Thr Phe Leu Pro Ser Leu Gly Pro
580

tct act att aat ttg ata gta

1824

Ser Thr Ile Asn Leu Ile Val Asp
595 600

gca acc ttt gaa gca gaa tcg

1872

Ala Thr Phe Glu Ala Glu Ser Asp
610 615

aat gcg ctg ttt act tct aca
1920

Asn Ala Leu Phe Thr Ser Thr Asn
625 630

acg gat tat cat att gat caa

1968

Thr Asp Tyr His Ile Asp Gln Val
645

gat gaa ttt tat ctg gat gaa
2016
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gct

Asp
505

ttc

Gln

aca

Ser

act

Thr

gat

Phe

cct

Ser
585

gat

Arg

gat

Leu

aac

Gln

gtg

Ser

aag

gat

Phe

Caa

Ser

tct

Ser

aca

Phe

ttt

Gly
570

agt

Ile

aga

Phe

tta

Glu

Ccaa

Leu

tcc

Asn
650

cga

-60-

ttt aat att aat aat aga

Asn Ile Asn Asn Arg Ala
510

tca ccc tct aca aat tat

Pro Ser Thr Asn Tyr Arg
525

tca ctc cct gta gat gta

Leu Pro Val Asp Val Val
540

ttc cca gcc act gcc aga

Pro Ala Thr Ala Arg Ser
555 560

gga tat att gat att gct

Tyr Ile Asp Ile Ala Gly
575

ata ggt atc aga cct atg

Gly Ile Arg Pro Met Leu
590

ttt gaa ttt att cca gta

Glu Phe Ile Pro Val Thr
605

gaa aga gca caa aag gJgcg

Arg Ala Gln Lys Ala Val
620

cta ggg ata aaa aca gat

Gly Ile Lys Thr Asp Val
635 640

aat tta gtg gag tgt tta

Leu Val Glu Cys Leu Ser
655

gaa ttg tcc gag aaa dgtc

gca

cgt

gtt

tca

gga

tta

act

gtg

gtg

tcg

aaa



Asp Glu Phe Tyr Leu Asp Glu Lys
660

cat gcg aag cga ctc agt gat

2064

His Ala Lys Arg Leu Ser Asp Glu
675 680

ttc agg ggc atc aat aga caa

2112

Phe Arg Gly Ile Asn Arg Gln Pro
690 695

gat att acc atc caa gga gga
2160

Asp Ile Thr Ile Gln Gly Gly Asp
705 710

aca cta cca ggt acc ttt gat

2208

Thr Leu Pro Gly Thr Phe Asp Glu
725

aaa atc gat gaa tca aaa tta

2256

Lys Ile Asp Glu Ser Lys Leu Lys
740

ggg tat atc gaa gat agt caa

2304

Gly Tyr Ile Glu Asp Ser Gln Asp
755 760

aat gca aaa cat gaa aca gta

2352

Asn Ala Lys His Glu Thr Val Asn
770 775

ccg ctt tca gcc caa agt cca
2400

Pro Leu Ser Ala Gln Ser Pro Ile
785 790

tgc gcg cca cac ctt gaa tgg

2448

Cys Ala Pro His Leu Glu Trp Asn
805

gat gga gaa aag tgt gcc cat

2496

Asp Gly Glu Lys Cys Ala His His
820
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Arg
665

gag

Arg

cca

Asp

gat

Asp

gag

Cys

aaa

Ala
745

gac

Leu

aat

Val

atc

Gly

aat

Pro

cat

Ser
825

Glu

cga

Asn

gat

Arg

gac

Val

tgc

Tyr
730

gcc

Phe

tta

Glu

gtg

Pro

gga

Lys

cct

Asp
810

tcg

His

-61-

Leu Ser Glu Lys Val Lys
670

aat tta ctt caa gat cca

Leu Leu Gln Asp Pro Asn
685

cgt ggc tgg aga gga agt

Gly Trp Arg Gly Ser Thr
700

gta ttc aaa gag aat tac

Phe Lys Glu Asn Tyr Val
715 720

tat cca aca tat ttg tat

Pro Thr Tyr Leu Tyr Gln
735

ttt acc cgt tat caa tta

Thr Arg Tyr Gln Leu Arg
750

gaa atc tat tta att cgc

Ile Tyr Leu Ile Arg Tyr
765

cca ggt acg ggt tcc tta

Gly Thr Gly Ser Leu Trp
780

aag tgt gga gag ccg aat

Cys Gly Glu Pro Asn Arg
795 800

gac tta gat tgt tcg tgt

Leu Asp Cys Ser Cys Arg
815

cat cat ttc tcc tta gac

His Phe Ser Leu Asp Ile
830

aac

acg

gtc

caa

aga

tac

tag

cga

agg

att



gat gta gga tgt aca gac tta

2544

Asp Val Gly Cys Thr Asp Leu Asn
835 840

ttt aag att aag acg caa gat

2592

Phe Lys Ile Lys Thr Gln Asp Gly
850 855

ttt ctc gaa gag aaa cca tta
2640

Phe Leu Glu Glu Lys Pro Leu Val
865 870

aga gcg gag aaa aaa tgg aga

2688

Arg Ala Glu Lys Lys Trp Arg Asp
885

aca aat atc gtt tat aaa gag

2736

Thr Asn Ile Val Tyr Lys Glu Ala
900

gta aac tct caa tat gat caa

2784

Val Asn Ser Gln Tyr Asp Gln Leu
915 920

att cat gcg gca gat aaa cgt

2832

Ile His Ala Ala Asp Lys Arg Val
930 935

cct gag ctg tct gtg att ccg
2880

Pro Glu Leu Ser Val Ile Pro Gly
945 950

tta gaa ggg cgt att ttc act

2928

Leu Glu Gly Arg Ile Phe Thr Ala
965

gtc att aaa aat ggt gat ttt

2976

Val Ile Lys Asn Gly Asp Phe Asn
980
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aat

Glu

999

His

gta

Gly

gac

Lys

gca

Lys
905

tta

Gln

gtt

His

ggt

Val

gca

Phe

aat

Asn
985

gag

Asp

cac

Ala

gga

Glu

aaa

Arg
890

aaa

Glu

caa

Ala

cat

Ser

gtc

Asn

ttc

Ser
970

aat

Gly

-62-

gac cta ggt gta tgg gtg

Leu Gly Val Trp Val Ile
845

gca aga cta ggg aat cta

Arg Leu Gly Asn Leu Glu
860

gaa gca cta gct cgt gtg

Ala Leu Ala Arg Val Lys
875 880

cgt gaa aaa ttg gaa tgg

Glu Lys Leu Glu Trp Glu
895

gaa tct gta gat gct tta

Ser Val Asp Ala Leu Phe
910

gcg gat acg aat att gcc

Asp Thr Asn Ile Ala Met
925

agc att cga gaa gct tat

Ile Arg Glu Ala Tyr Leu
940

aat gcg gct att ttt gaa

Ala Ala Ile Phe Glu Glu
955 960

tcc cta tat gat gcg aga

Leu Tyr Asp Ala Arg Asn
975

ggc tta tcc tgc tgg aac

Leu Ser Cys Trp Asn Val
990

atc

gag

aaa

gaa

ttt

atg

ctg

gaa

aat

gtg



aaa ggg cat gta gat gta gaa gaa

3024
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Lys Gly His Val Asp Val Glu Glu

gtt gtt

3069

vVal Val
1010

tgt ccg

3114

Cys Pro
1025

gga tat

3159

Gly Tyr
1040

aca gac

3204

Thr Asp
1055

cca aat

3249

Pro Asn
1070

gaa tac

3294

Glu Tyr
1085

gct cct

3339

Ala Pro
1100

tcg tat

3384

Ser Tyr
1115

ggg tat
3429

Gly Tyr
1130

gaa tta

3474

995

1000
ccg gaa tgg gaa gca

Pro Glu Trp Glu Ala Glu

1015
ggt cgt ggc tat atc

Gly Arg Gly Tyr Ile Leu

1030

gga gaa ggt tgc gta

Gly Glu Gly Cys Val Thr

1045
gaa ctg aag ttt agc

Glu Leu Lys Phe Ser
1060

Asn

aac acg gta acg tgt

Asn Thr Val Thr Cys Asn

1075
gga ggt gcg tac act

Gly Gly Ala Tyr Thr
1090

Ser

tcc gta cca gct gat

Ser Val Pro Ala Asp
1105

Tyr

aca gat gga cga aga

Thr Asp Gly Arg Arg Glu
1120

agg gat tac acg cca

Arg Asp Tyr Thr Pro Leu

1135

gaa tac ttc cca gaa

Gln Asn Asn Gln Arg

caa aac aac caa cgt

1005
gaa gtg tca caa gaa

Val Ser Gln Glu
1020

Val Arg

ctt cgt gtc aca gcg

Arg Val Thr Ala
1035

Tyr Lys

acc att cat gag atc

Ile His Glu Ile
1050

Glu Asn

aac tgc gta gaa gag

Cys Val Glu Glu Glu Ile

1065
aat gat tat act gta

Asp Tyr Thr Val Asn Gln
1080

tct cgt aat cga gga

Arg Asn Arg Gly Tyr Asn
1095

tat gcg tca gtc tat

Ala Ser Val Tyr Glu Glu

1110
gag aat cct tgt gaa

Asn Pro Cys Glu Phe Asn

1125
cta cca gtt ggt tat

Pro Val Gly Tyr Val Thr

1140

acc gat aag gta tgg

-63-

tcg gtc

gtt

Val

tac

Glu

gag

Asn

gaa

Tyr

aat

Glu

tat

Glu

gaa

Lys

ttt

Arg

gtg

Lys

att

Ser Val Leu

cgt

aag

aac

atc

caa

aac

gaa

aac

aca

gag

ctt

gtc

gag

aat

tat

gaa

gaa

aaa

aga

aaa

att
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Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp Ile Glu Ile
1145 1150 1155

gga gaa acg gaa gga aca ttt atc gtg gac agc gtg gaa tta

3519

Gly Glu Thr Glu Gly Thr Phe Ile Val Asp Ser Val Glu Leu Leu
1160 1165 1170

ctt atg gag gaa
3534
Leu Met Glu Glu

1175

<210> 4

<211> 1177

<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> Chu truc tbéng hop

<400> 4

Met Asp Asn Asn Pro Asn Ile Asn Glu Cys Ile Pro Tyr Asn Cys Leu
1 5 10 15

Ser Asn Pro Glu Val Glu Val Leu Gly Gly Glu Arg Ile Glu Thr Gly
20 25 30

Tyr Thr Pro Ile Asp Ile Ser Leu Ser Leu Thr Gln Phe Leu Leu Ser
35 40 45

Glu Phe Val Pro Gly Ala Gly Phe Val Leu Gly Leu Val Asp Ile Ile
50 55 60

Trp Gly Ile Phe Gly Pro Ser Gln Trp Asp Ala Phe Leu Val Gln Tle
65 70 75 80

Glu Gln Leu Ile Asn Gln Arg Ile Glu Glu Phe Ala Arg Asn Gln Ala

Ile Ser Arg Leu Glu Gly Leu Ser Asn Leu Tyr Gln Ile Tyr Ala Glu
100 105 110

-64-

ctc

tag



Ser

Glu

Ile

145

Tyr

Val

Tyr

Arg

Asp

225

Leu

Ile

Leu

Gln

Ile
305

Phe

Met

130

Pro

Val

Phe

Asn

Trp

210

Trp

Asp

Arg

Glu

Asn

290

Tyr

Arg

115

Arg

Leu

Gln

Gly

Asp

195

Tyr

Val

Ile

Ile

Asn

275

Ile

Thr

Glu

Ile

Leu

Ala

Gln

180

Leu

Asn

Arg

Val

Val

260

Phe

Arg

Asp

Trp

Gln

Ala

Ala

165

Arg

Thr

Thr

Tyr

Ala

245

Ser

Asp

Gln

Val

Glu

Phe

Val

150

Asn

Trp

Arg

Gly

Asn

230

Leu

Gln

Gly

Pro

His
310

Ala

Asn

135

Gln

Leu

Gly

Leu

Leu

215

Gln

Phe

Leu

Ser

His

295

Arg

Asp

120

Asp

Asn

His

Phe

Ile

200

Glu

Phe

Pro

Thr

Phe

280

Leu

Gly

35667

Pro

Met

Tyr

Leu

Asp

185

Gly

Arg

Arg

Asn

Arg

265

Arg

Met

Phe

-65-

Thr

Asn

Gln

Ser

170

Ala

Asn

Val

Arg

Tyr

250

Glu

Gly

Asp

Asn

Asn

Ser

Val

155

Val

Ala

Tyr

Trp

Glu

235

Asp

Ile

Met

Ile

Tyr
315

Pro

Ala

140

Pro

Leu

Thr

Thr

Gly

220

Leu

Ser

Tyr

Ala

Leu

300 -

Trp

Ala

125

Leu

Leu

Arg

Ile

Asp

205

Pro

Thr

Arg

Thr

Gln

285

Asn

Ser

Leu

Thr

Leu

Asp

Asn

190

Tyr

Asp

Leu

Arg

Asn

270

Arg

Ser

Gly

Arg

Thr

Ser

Val

175

Ser

Ala

Ser

Thr

Tyr

255

Pro

Ile

Ile

His

Glu

Ala

Val

160

Ser

Arg

Val

Arg

Val

240

Pro

Val

Glu

Thr

Gln
320



Ile

Leu

Thr

Ile

Gly

385

Ile

Gln

His

Ala

Ile

465

Ile

Asp

Tyr

Thr

Phe

Gly

Ile

370

Thr

Tyr

Asp

Val

Pro

450

Ala

Ile

Leu

Leu

Ala

Gly

Leu

355

Leu

Glu

Arg

Asn

Thr

435

Thr

Ala

Asn

Val

Glu
515

Ser

Asn

340

Gly

Gly

Phe

Gln

Ser

420

Met

Phe

Asp

Asn

Arg

500

Val

Pro

325

Ala

Ile

Ser

Ser

Arg

405

Val

Leu

Ser

Ser

Gly

485

Leu

Pro

Val

Gly

Phe

Gly

Phe

390

Gly

Pro

Ser

Trp

Ile

470

Thr

Tyr

Ile

Gly

Asn

Arg

Pro

375

Ala

Thr

Pro

Gln

Gln

455

Thr

Val

Asn

Phe

Phe

Ala

Thr

360

Asn

Ser

Val

Arg

Ala

440

His

Gln

Ile

Ala

Phe
520

35667

Ser

Ala

345

Leu

Asn

Leu

Asp

Ala

425

Ala

Arg

Ile

Ser

Asp

505

Gln

-66-

Gly

330

Pro

Ser

Gln

Thr

Ser

410

Gly

Gly

Ser

Pro

Gly

490

Phe

Ser

Pro

Pro

Ser

Glu

Thr

395

Leu

Phe

Ala

Ala

Ala

475

Pro

Asn

Pro

Glu

Val

Pro

Leu

380

Asn

Asp

Ser

Val

Thr

460

Val

Gly

Ile

Ser

Phe

Leu

Leu

365

Phe

Leu

Val

His

Tyr

445

Thr

Lys

Phe

Asn

Thr
525

Ala

Val

350

Tyr

Val

Pro

Ile

Arg

430

Thr

Thr

Gly

Thr

Asn

510

Asn

Phe

335

Ser

Arg

Leu

Ser

Pro

415

Leu

Leu

Asn

Arg

Gly

495

Arg

Tyr

Pro

Leu

Arg

Asp

Thr

400

Pro

Ser

Arg

Ile

Ser

480

Gly

Ala

Arg



Val

Phe

545

Leu

Thr

Ser

Ala

Asn

625

Thr

Asp

His

Phe

Asp

705

Thr

Arg

530

Gly

Asp

Phe

Thr

Thr

610

Ala

Asp

Glu

Ala

Arg

690

Ile

Leu

Val

Asn

Asn

Leu

Ile

595

Phe

Leu

Tyr

Phe

Lys

675

Gly

Thr

Pro

Arg

Ile

Leu

Pro

580

Asn

Glu

Phe

His

Tyr

660

Arg

Ile

Ile

Gly

Tyr

Ser

Gln

565

Ser

Leu

Ala

Thr

Ile

645

Leu

Leu

Asn

Gln

Thr
725

Ala

His

550

Ser

Leu

Ile

Glu

Ser

630

Asp

Asp

Ser

Arg

Gly

710

Phe

Ser

535

Pro

Asn

Gly

Val

Ser

615

Thr

Gln

Glu

Asp

Gln

695

Gly

Asp

Thr

Thr

Asp

Pro

Asp

600

Asp

Asn

Val

Lys

Glu

680

Pro

Asp

Glu

35667

Ser

Thr

Phe

Ser

585

Arg

Leu

Gln

Ser

Arg

665

Arg

Asp

Asp

Cys

Ser

Phe

Gly

570

Ile

Phe

Glu

Leu

Asn

650

Glu

Asn

Arg

Val

Tyr
730

-67-

Leu

Pro

555

Tyr

Gly

Glu

Arg

Gly

635

Leu

Leu

Leu

Gly

Phe

715

Pro

Pro

540

Ala

Ile

Ile

Phe

Ala

620

Ile

Val

Ser

Leu

Trp

700

Lys

Thr

Val

Thr

Asp

Arg

Ile

605

Gln

Lys

Glu

Glu

Gln

685

Arg

Glu

Tyr

Asp

Ala

Ile

Pro

590

Pro

Lys

Thr

Cys

Lys

670

Asp

Gly

Asn

Leu

Val

Arg

Ala

575

Met

Val

Ala

Asp

Leu

655

Val

Pro

Ser

Tyr

Tyr
735

Val

Ser

560

Gly

Leu

Thr

Val

Val

640

Ser

Lys

Asn

Thr

Val

720

Gln



Lys

Gly

Asn

Pro

785

Cys

Asp

Asp

Phe

Phe

865

Arg

Thr

Val

Ile

Ile

Tyr

Ala

770

Leu

Ala

Gly

Val

Lys

850

Leu

Ala

Asn

Asn

His
930

Asp

Tle

755

Lys

Ser

Pro

Glu

Gly

835

Ile

Glu

Glu

Ile

Ser

915

Ala

Glu

740

Glu

His

Ala

His

Lys

820

Cys

Lys

Glu

Lys

Val

900

Gln

Ala

Ser

Asp

Glu

Gln

Leu

805

Cys

Thr

Thr

Lys

Lys

885

Tyr

Tyr

Asp

Lys

Ser

Thr

Ser

790

Glu

Ala

Asp

Gln

Pro

870

Trp

Lys

Asp

Lys

Leu

Gln

Val

775

Pro

Trp

His

Leu

Asp

855

Leu

Arg

Glu

Gln

Arg
935

Lys

Asp

760

Asn

Ile

Asn

His

Asn

840

Gly

Val

Asp

Ala

Leu

920

Val

35667

Ala

745

Leu

Val

Gly

Pro

Ser

825

Glu

His

Gly

Lys

Lys

905

Gln

His

-68-

Phe

Glu

Pro

Lys

Asp

810

His

Asp

Ala

Glu

Arg

890

Glu

Ala

Ser

Thr

Ile

Cys

795

Leu

His

Leu

Arg

Ala

875

Glu

Ser

Asp

Ile

Arg

Tyr

Thr

780

Gly

Asp

Phe

Gly

Leu

860

Leu

Lys

Val

Thr

Arg
940

Tyr

Leu

765

Gly

Glu

Cys

Ser

Val

845

Gly

Ala

Leu

Asp

Asn

925

Glu

Gln

750

Ile

Ser

Pro

Ser

Leu

830

Trp

Asn

Arg

Glu

Ala

910

Ile

Ala

Leu

Arg

Leu

Asn

Cys

815

Asp

Val

Leu

Val

Trp

895

Leu

Ala

Tyr

Arg

Tyr

Trp

Arg

800

Arg

Ile

Ile

Glu

Lys

880

Glu

Phe

Met

Leu



35667

Pro Glu Leu Ser Val Ile Pro Gly Val Asn Ala Ala Ile Phe Glu Glu
945 950 955 960

Leu Glu Gly Arg Ile Phe Thr Ala Phe Ser Leu Tyr Asp Ala Arg Asn
965 970 975

Val Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Trp Asn Val
980 985 990

Lys Gly His Val Asp Val Glu Glu Gln Asn Asn Gln Arg Ser Val Leu
995 1000 1005

Val Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val
1010 1015 1020

Cys Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu
1025 1030 1035

Gly Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn
1040 1045 1050

Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu Ile Tyr
1055 1060 1065

Pro Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr Val Asn Gln Glu
1070 1075 1080

Glu Tyr Gly Gly Ala Tyr Thr Ser Arg Asn Arg Gly Tyr Asn Glu
1085 1090 1095

Ala Pro Ser Val Pro Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys
1100 1105 1110

Ser Tyr Thr Asp Gly Arg Arg Glu Asn Pro Cys Glu Phe Asn Arg
1115 1120 1125

Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lys
1130 1135 1140

-69-



Glu Leu

Glu

1145

Gly Glu Thr

1160
Leu Met Glu
1175
<210> 5
<211> 3534
<212> ADN
<213> Trinh
<220>
<223> Trinh
<220>
<221> CDS
<222> (1) ..
<400> 5

35667

Tyr Phe Pro Glu Thr Asp Lys Val Trp Ile Glu Ile
1150 1155

Glu Gly Thr Phe Ile Val Asp Ser Val Glu Leu Leu
1165 1170

Glu

ty nhdn tao

tu téng hop hoan toan md hdéa BCW 003

(3531)

atg gat aac aat ccg aac atc aat gaa tgc att cct tat aat tgt

48

Met Asp Asn Asn Pro Asn Ile Asn Glu Cys Ile Pro Tyr Asn Cys Leu

1

5 10 15

agt aac cct gaa gta gaa gta tta ggt gga gaa aga ata gaa act

96

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

20 25 30

tac acc cca atc gat att tcc ttg tcg cta acg caa ttt ctt ttg

144

Tyr Thr Pro Ile Asp Ile Ser Leu Ser Leu Thr Gln Phe Leu Leu Ser

35

40 45

gaa ttt gtt ccc ggt gct gga ttt gtg tta gga cta gtt gat ata

192

Glu Phe Val Pro Gly Ala Gly Phe Val Leu Gly Leu Val Asp Ile Ile

50

55 60

tgg gga att ttt ggt ccc tct caa tgg gac gca ttt ctt gta caa

240

Trp Gly Ile Phe Gly Pro Ser Gln Trp Asp Ala Phe Leu Val Gln Ile

65

70 75 80

-70-

tta

ggt

agt

ata

att



gaa
288
Glu

att
336
Ile

tct
384
Ser

gag
432
Glu

att
480
Ile
145

tat
528
Tyr

gtg
576
Val

tat
624

Tyr

cgc
672
Arg

gat
720
Asp
225

tta
768

cag tta att aac caa aga

Gln Leu Ile Asn Gln Arg Ile
85

tct aga tta gaa gga cta

Ser Arg Leu Glu Gly Leu Ser
100

ttt aga gag tgg gaa gca

Phe Arg Glu Trp Glu Ala Asp
115 120

atg cgt att caa ttc aat

Met Arg Ile Gln Phe Asn Asp
130 135

cct ctt ttg gca gtt caa

Pro Leu Leu Ala Val Gln Asn
150

gtt caa gct gca aat tta

Val Gln Ala Ala Asn Leu His
165

ttt gga caa agg tgg gga

Phe Gly Gln Arg Trp Gly Phe
180

aat gat tta act agg ctt

Asn Asp Leu Thr Arg Leu Ile
195 200

tgg tac aat acg gga tta

Trp Tyr Asn Thr Gly Leu Glu
210 215

tgg gta agg tat aat caa

Trp Val Arg Tyr Asn Gln Phe
230

gat atc gtt gct ctg ttc

35667

ata

Glu

agc

Asn
105

gat

Pro

gac

Met

aat

Tyr

cat

Leu

ttt

Asp
185

att

Gly

gaa

Arg

ttt

Arg

ccg

gaa

Glu
90

aat

Leu

cct

Thr

atg

Asn

tat

Gln

tta

Ser
170

gat

Ala

ggc

Asn

cgt

Val

aga

Arg

aat

-71-

gaa ttc gct agg aac caa

Phe Ala Arg Asn Gln Ala
95

ctt tat caa att tac gca

Tyr Gln Ile Tyr Ala Glu
110

act aat cca gca tta aga

Asn Pro Ala Leu Arg Glu
125

aac agt gcc ctt aca acc

Ser Ala Leu Thr Thr Ala
140

caa gtt cct ctt tta tca

Val Pro Leu Leu Ser Val
155 160

tca gtt ttg aga gat gtt

Val Leu Arg Asp Val Ser
175

gcc gcg act atc aat agt

Ala Thr Ile Asn Ser Arg
190

aac tat aca gat tat gct

Tyr Thr Asp Tyr Ala Val
205

gta tgg gga ccg gat tct

Trp Gly Pro Asp Ser Arg
220

aga gaa tta aca cta act

Glu Leu Thr Leu Thr Val
235 240

tat gat agt aga aga tat

gcc

gaa

gaa

gct

gta

tca

cgt

gta

aga

gta

cca



Leu

att
816
Ile

tta
864
Leu

cag
912
Gln

att
960
Ile
305

ata
1008
Ile

tta
1056
Leu

act
1104
Thr

att
1152
Ile

gga
1200

Gly
385

ata
1248
Ile

Asp Ile Val Ala Leu Phe Pro
245

cga aca gtt tcc caa tta

Arg Thr Val Ser Gln Leu Thr
260

gaa aat ttt gat ggt agt

Glu Asn Phe Asp Gly Ser Phe
275 280

aat att agg caa cca cat

Asn Ile Arg Gln Pro His Leu
290 295

tat act gat gtg cat aga

Tyr Thr Asp Val His Arg Gly
310

aca gct tct cct gta ggg

Thr Ala Ser Pro Val Gly Phe
325

ttt ggg aat gcg gga aat

Phe Gly Asn Ala Gly Asn Ala
340

ggt ttg ggg att ttt aga

Gly Leu Gly Ile Phe Arg Thr
355 360

ata ctt ggt tca ggc cca

Ile Leu Gly Ser Gly Pro Asn
370 375

acg gag ttt tct ttt gcc

Thr Glu Phe Ser Phe Ala Ser
390

tat aga caa agg ggt aca

Tyr Arg Gln Arg Gly Thr Val
405

35667

Asn

aca

Arg
265

ttt

Arg

ctt

Met

ggc

Phe

ttt

Ser

gca

Ala
345

aca

Leu

aat

Asn

tcc

Leu

gtc

Asp

-72-

Tyr
250

aga

Glu

cgt

Gly

atg

Asp

ttt

Asn

tca

Gly
330

gct

Pro

tta

Ser

aat

Gln

cta

Thr

gat

Ser
410

Asp Ser Arg Arg Tyr Pro
255

gaa att tat acg aac cca

Ile Tyr Thr Asn Pro Val
270

gga atg gct cag aga ata

Met Ala Gln Arg Ile Glu
285

gat atc ctt aat agt ata

Ile Leu Asn Ser Ile Thr
300

aat tat tgg tca ggg cat

Tyr Trp Ser Gly His Gln
315 320

gga cca gaa ttc gca ttc

Pro Glu Phe Ala Phe Pro
335

cca ccc gta ctt gtc tca

Pro Val Leu Val Ser Leu
350

tct tca cct tta tat aga

Ser Pro Leu Tyr Arg Arg
365

cag gaa ctg ttt gtc ctt

Glu Leu Phe Val Leu Asp
380

acg acc aac ttg cct tcc

Thr Asn Leu Pro Ser Thr
395 400

tca cta gat gta ata ccg

Leu Asp Val Ile Pro Pro
415

gta

gaa

acc

caa

cct

tta

aga

gat

act

cca



35667

cag gat aat agt gta cca cct cgt

1296

Gln Asp Asn Ser Val Pro Pro Arg Ala
420 425

cat gtt aca atg ctg agc caa gJgca

1344

His Val Thr Met Leu Ser Gln Ala Ala
435 440

gct cca acg ttt tct tgg cag cat

1392

Ala Pro Thr Phe Ser Trp Gln His Arg
450 455

att gca gcg gat agt att act caa
1440

Ile Ala Ala Asp Ser Ile Thr Gln Ile
465 470

att att aat aat ggc acg gta att

1488

Ile Ile Asn Asn Gly Thr Val Ile Ser
485

gat ttg gtt aga tta tac aat gct

1536

Asp Leu Val Arg Leu Tyr Asn Ala Asp
500 505

tac ctt gaa gtt ccg ata ttc ttc

1584

Tyr Leu Glu Val Pro Ile Phe Phe Gln
515 520

gtt cgt gtt cgt tat gct tct aca

1632 :

Val Arg Val Arg Tyr Ala Ser Thr Ser
530 535

ttc gga aat att agt cat cct act
1680

Phe Gly Asn Ile Ser His Pro Thr Thr
545 550

tta gat aat cta caa tcc aat gat

1728

Leu Asp Asn Leu Gln Ser Asn Asp Phe
565

gcg

Gly

gct

Gly

cgc

Ser

att

Pro

tca

Gly
490

gat

Phe

caa

Ser

tct

Ser

aca

Phe

ttt

Gly
570

-73-

gga ttt agc cat cga ttg

Phe Ser His Arg Leu Ser
430

gga gca gtt tac acc ttg

Ala Val Tyr Thr Leu Arg
445

agt gct acg aca act aat

Ala Thr Thr Thr Asn Ile
460

cct gct gtt aaa gga cgt

Ala Val Lys Gly Arg Ser
475 480

gga cca ggg ttt acc gga

Pro Gly Phe Thr Gly Gly
495

ttt aat att aat aat aga

Asn Ile Asn Asn Arg Ala
510

tca ccc tct aca aat tat

Pro Ser Thr Asn Tyr Arg
525

tca ctc cct gta gat gta

Leu Pro Val Asp Val Val
540

ttc cca gcc act gcc aga

Pro Ala Thr Ala Arg Ser
555 560

gga tat att gat att gct

Tyr Ile Asp Ile Ala Gly
575

agt

aga

ata

tct

ggc

gca

cgt

gtt

tca

gga



act ttc tta cct tca cta ggg

1776

Thr Phe Leu Pro Ser Leu Gly Pro

580

tct act att aat ttg ata -gta

1824

Ser Thr Ile Asn Leu Ile Val Asp

595 600

gca acc ttt gaa gca gaa tcg

1872

Ala Thr Phe Glu Ala Glu Ser Asp

610

615

aat gcg ctg ttt act tct aca

1920

Asn Ala Leu Phe Thr Ser Thr Asn

625

630

acg gat tat cat att gat caa

1968

Thr Asp Tyr His Ile Asp Gln Val

gat gaa
2016
Asp Glu

645
ttt tat ctg gat gaa

Phe Tyr Leu Asp Glu Lys
660

cat gcg aag cga ctc agt gat

2064

His Ala Lys Arg Leu Ser Asp Glu

675 680

ttc agg ggc atc aat aga caa

2112

Phe Arg Gly Ile Asn Arg Gln Pro

690

gat att
2160

Asp Ile Thr Ile Gln Gly Gly Asp

705

aca cta
2208

Thr Leu Pro Gly Thr Phe Asp Glu

aaa atc
2256

695

acc atc caa gga gga

710

cca ggt acc ttt gat

725

gat gaa tca aaa tta

35667

cct

Ser
585

gat

Arg

gat

Leu

aac

Gln

gtg

Ser

aag

Arg
665

gag

Arg

cca

Asp

gat

Asp

gag

Cys

aaa

agt

Ile

aga

Phe

tta

Glu

caa

Leu

tcc

Asn
650

cga

Glu

cga

Asn

gat

Arg

gac

Val

tgc

Tyr
730

gcc

-74-

ata ggt atc aga cct atg

Gly Ile Arg Pro Met Leu
590

ttt gaa ttt att cca gta

Glu Phe Ile Pro Val Thr
605

gaa aga gca caa aag Jcg

Arg Ala Gln Lys Ala Val
620

cta ggg ata aaa aca gat

Gly Ile Lys Thr Asp Val
635 640

aat tta gtg gag tgt tta

Leu Val Glu Cys Leu Ser
655

gaa ttg tcc gag aaa dgtc

Leu Ser Glu Lys Val Lys
670

aat tta ctt caa gat cca

Leu Leu Gln Asp Pro Asn
685

cgt ggc tgg aga gga agt

Gly Trp Arg Gly Ser Thr
700

gta ttc aaa gag aat tac

Phe Lys Glu Asn Tyr Val
715 720

tat cca aca tat ttg tat

Pro Thr Tyr Leu Tyr Gln
735

ttt acc cgt tat caa tta

tta

act

gtg

gtg

tcg

aaa

aac

acg

gtc

Ccaa

aga



Lys Ile Asp Glu Ser Lys Leu Lys
740

ggg tat atc gaa gat agt caa

2304

Gly Tyr Ile Glu Asp Ser Gln Asp
755 760

aat gca aaa cat gaa aca dgta

2352

Asn Ala Lys His Glu Thr Val Asn
770 775

ccg ctt tca gcc caa agt cca
2400

Pro Leu Ser Ala Gln Ser Pro Ile
785 790

tgc gcg cca cac ctt gaa tgg

2448

Cys Ala Pro His Leu Glu Trp Asn
805

gat gga gaa aag tgt gcc cat

2496

Asp Gly Glu Lys Cys Ala His His
820

gat gta gga tgt aca gac tta

2544

Asp Val Gly Cys Thr Asp Leu Asn
835 840

ttt aag att aag acg caa gat

2592

Phe Lys Ile Lys Thr Gln Asp Gly
850 855

ttt ctc gaa gag aaa cca tta
2640

Phe Leu Glu Glu Lys Pro Leu Val
865 870

aga gcg gag aaa aaa tgg aga

2688

Arg Ala Glu Lys Lys Trp Arg Asp
885

aca aat atc gtt tat aaa gag

2736

Thr Asn Ile Val Tyr Lys Glu Ala
900

35667

Ala
745

gac

Leu

aat

Val

atc

Gly

aat

Pro

cat

Ser
825

aat

Glu

999

His

gta

Gly

gac

Lys

gca

Lys
905

Phe

tta

Glu

gtg

Pro

gga

Lys

cct

Asp
810

tcg

His

gag

Asp

cac

Ala

gga

Glu

aaa

Arg
890

aaa

Glu

-75-

Thr Arg Tyr Gln Leu Arg
750

gaa atc tat tta att cgc

Ile Tyr Leu Ile Arg Tyr
765

cca ggt acg ggt tcc tta

Gly Thr Gly Ser Leu Trp
780

aag tgt gga gag ccg aat

Cys Gly Glu Pro Asn Arg
795 800

gac tta gat tgt tcg tgt

Leu Asp Cys Ser Cys Arg
815

cat cat ttc tcc tta gac

His Phe Ser Leu Asp Ile
830

gac cta ggt gta tgg gtg

Leu Gly Val Trp Val Ile
845

gca aga cta ggg aat cta

Arg Leu Gly Asn Leu Glu
860

gaa gca cta gct cgt gtg

Ala Leu Ala Arg Val Lys
875 880

cgt gaa aaa ttg gaa tgg

Glu Lys Leu Glu Trp Glu
895

gaa tct gta gat gct tta

Ser Val Asp Ala Leu Phe
910

tac

tag

cga

agg

att

atc

gag

Q
Q
Q

gaa

ttt



gta aac tct caa tat gat caa
2784
Val Asn Ser Gln Tyr Asp Gln Leu

915 920

att cat gcg gca gat aaa cgt

2832

Ile His Ala Ala Asp Lys Arg Val
930 935

cct gag ctg tct gtg att ccg
2880

Pro Glu Leu Ser Val Ile Pro Gly
945 950

tta gaa ggg cgt att ttc act

2928

Leu Glu Gly Arg Ile Phe Thr Ala
965

gtc att aaa aat ggt gat ttt
2976

35667

tta

Gln

gtt

His

ggt

Val

gca

Phe

aat

caa gcg gat acg aat att gcc

Ala Asp Thr Asn Ile Ala Met
925
cat agc att cga gaa gct tat

Ser Ile Arg Glu Ala Tyr Leu
940

gtc aat gcg gct att ttt gaa

Asn Ala Ala Ile Phe Glu Glu
955 960

ttc tcc cta tat gat gcg aga

Ser Leu Tyr Asp Ala Arg Asn
970 975

aat ggc tta tcc tgc tgg aac

Val Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Trp Asn Val
980 985 990

aaa ggg cat gta gat gta gaa gaa caa aac aac caa cgt tcg gtc

3024

Lys Gly His Val Asp Val Glu Glu Gln Asn Asn Gln Arg Ser Val Leu

995 1000 1005

gtt gtt ccg gaa tgg gaa gca gaa gtg tca caa gaa gtt cgt

3069

Val Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val
1010 1015 1020

tgt ccg ggt cgt ggc tat atc ctt cgt gtc aca gcg tac aag

3114

Cys Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu
1025 1030 1035

gga tat gga gaa ggt tgc gta acc att cat gag atc gag aac

3159

Gly Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn
1040 1045 1050

aca gac gaa ctg aag ttt agc aac tgc gta gaa gag gaa atc

3204

Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu Ile Tyr
1055 1060 1065

-76-

atg

ctg

gaa

aat

gtg

ctt

gtc

gag

aat

tat



Met Asp Asn Asn Pro Asn Ile Asn Glu Cys Ile Pro Tyr Asn Cys Leu

35667

cca aat aac acg gta acg tgt

3249

Pro Asn Asn Thr Val Thr Cys Asn
1070 1075

gaa tac gga ggt gcg tac act

3294

Glu Tyr Gly Gly Ala Tyr Thr Ser
1085 1090

gct cct tcc gta cca gct gat

3339

Ala Pro Ser Val Pro Ala Asp Tyr
1100 1105

tcg tat aca gat gga cga aga

3384

Ser Tyr Thr Asp Gly Arg Arg Glu
1115 1120

ggg tat agg gat tac acg cca

3429

Gly Tyr Arg Asp Tyr Thr Pro Leu
1130 1135

gaa tta gaa tac ttc cca gaa

3474

Glu Leu Glu Tyr Phe Pro Glu Thr
1145 1150

gga gaa acg gaa gga aca ttt

3519

Gly Glu Thr Glu Gly Thr Phe Ile
1160 1165

ctt atg

3534

Leu Met Glu Glu
1175

<210> 6

<211> 1177

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> CAu truc tdng hop

<400> 6

aat gat tat act gta
Asp Tyr Thr Val Asn Gln
1080
tct cgt aat cga gga
Arg Asn Arg Gly Tyr Asn
1095
tat gcg tca gtc tat
Ala Ser Val Tyr Glu Glu
1110
gag aat cct tgt gaa
Asn Pro Cys Glu Phe Asn
1125
cta cca gtt ggt tat
Pro Val Gly Tyr Val Thr
1140
acc gat aag gta tgg
Asp Lys Val Trp Ile Glu
1155
atc gtg gac agc gtg
Val Asp Ser Val Glu Leu
1170
gag gaa

-77-

aat

Glu

tat

Glu

gaa

Lys

ttt

Arg

gtg

Lys

att

Ile

gaa

Leu

caa

aac

gaa

aac

aca

gag

tta

gaa

gaa

aaa

aga

aaa

att

ctc

tag



Ser

Tyr

Glu

Trp

65

Glu

Ile

Ser

Glu

Ile

145

Tyr

Val

Tyr

Arg

Asn

Thr

Phe

50

Gly

Gln

Ser

Phe

Met

130

Pro

Val

Phe

Asn

Trp

Pro

Pro

35

Val

Ile

Leu

Arg

Arg

115

Arg

Leu

Gln

Gly

Asp

195

Tyr

Glu

20

Ile

Pro

Phe

Ile

Leu

100

Glu

Ile

Leu

Ala

Gln

180

Leu

Asn

Val

Asp

Gly

Gly

Asn

85

Glu

Trp

Gln

Ala

Ala

165

Arg

Thr

Thr

Glu

Ile

Ala

Pro

70

Gln

Gly

Glu

Phe

Val

150

Asn

Trp

Arg

Gly

Val

Ser

Gly

55

Ser

Arg

Leu

Ala

Asn

135

Gln

Leu

Leu

Leu

Leu

Leu

40

Phe

Gln

Ile

Ser

Asp

120

Asp

Asn

His

Phe

Ile

200

Glu

35667

Gly

25

Ser

Val

Trp

Glu

Asn

105

Pro

Met

Tyr

Leu

Asp

185

Gly

Arg

10

Gly

Leu

Leu

Asp

Glu

90

Leu

Thr

Asn

Gln

Ser

170

Ala

Asn

Val

-78-

Glu

Thr

Gly

Ala

75

Phe

Tyr

Asn

Ser

Val

155

Val

Ala

Tyr

Trp

Arg

Gln

Leu

60

Phe

Ala

Gln

Pro

Ala

140

Pro

Leu

Thr

Thr

Gly

Ile

Phe

45

Val

Leu

Arg

Ile

Ala

125

Leu

Leu

Arg

Ile

Asp

205

Pro

Glu

30

Leu

Asp

Val

Asn

Tyr

110

Leu

Thr

Leu

Asp

Asn

190

Tyr

Asp

15

Thr

Leu

Ile

Gln

Gln

95

Ala

Arg

Thr

Ser

Val

175

Ser

Ala

Ser

Gly

Ser

Ile

Ile

80

Ala

Glu

Glu

Ala

Val

160

Ser

Arg

Val

Arg



Asp

225

Leu

Ile

Leu

Gln

Ile

305

Ile

Leu

Thr

Ile

Gly

385

Ile

Gln

210

Trp

Asp

Arg

Glu

Asn

290

Tyr

Thr

Phe

Gly

Ile

370

Thr

Tyr

Asp

Val

Ile

Thr

Asn

275

Ile

Thr

Ala

Gly

Leu

355

Leu

Glu

Arg

Asn

Arg

Val

Val

260

Phe

Arg

Asp

Ser

Asn

340

Gly

Gly

Phe

Gln

Ser

Tyr

Ala

245

Ser

Asp

Gln

Val

Pro

325

Ala

Ile

Ser

Ser

Arg

405

Val

Asn

230

Leu

Gln

Gly

Pro

His

310

Val

Gly

Phe

Phe
390

Gly

Pro

215

Gln

Phe

Leu

Ser

His

295

Arg

Gly

Asn

Arg

Pro

375

Ala

Thr

Pro

Phe

Pro

Thr

Phe

280

Leu

Gly

Phe

Ala

Thr

360

Asn

Ser

Val

Arg

35667

Arg

Asn

Arg

265

Arg

Met

Phe

Ser

Ala

345

Leu

Asn

Leu

Asp

Ala

Arg

Tyr

250

Glu

Asp

Asn

Gly

330

Pro

Ser

Gln

Thr

Ser

410

Gly

-79-

Glu

235

Asp

Tle

Met

Ile

Tyr

315

Pro

Pro

Ser

Glu

Thr

395

Leu

Phe

220

Leu

Ser

Tyr

Ala

Leu

300

Trp

Glu

Val

Pro

Leu

380

Asn

Asp

Ser

Thr

Arg

Thr

Gln

285

Asn

Ser

Phe

Leu

Leu

365

Phe

Leu

Val

His

Leu

Arg

Asn

270

Arg

Ser

Gly

Ala

Val

350

Tyr

Val

Pro

Ile

Arg

Thr

Tyr

255

Pro

Ile

Ile

His

Phe

335

Ser

Arg

Leu

Ser

Pro

415

Leu

Val

240

Pro

Val

Glu

Thr

Gln

320

Pro

Leu

Arg

Asp

Thr

400

Pro

Ser



His

Ala

Ile

465

Ile

Asp

Tyr

Val

Phe

545

Leu

Thr

Ser

Ala

Asn

Val

Pro

450

Ala

Ile

Leu

Leu

Arg

530

Gly

Asp

Phe

Thr

Thr

610

Ala

Thr

435

Thr

Ala

Asn

Val

Glu

515

Val

Asn

Asn

Leu

Ile

595

Phe

Leu

420

Met

Phe

Asp

Asn

Arg

500

Val

Arg

Ile

Leu

Pro

580

Asn

Glu

Phe

Leu

Ser

Ser

Gly

485

Leu

Pro

Tyr

Ser

Gln

565

Ser

Leu

Ala

Thr

Ser

Trp

Ile

470

Thr

Tyr

Ile

Ala

His

550

Ser

Leu

Ile

Glu

Ser

Gln

Gln

455

Thr

Val

Asn

Phe

Ser

535

Pro

Asn

Gly

val

Ser

615

Thr

Ala

440

His

Gln

Ile

Ala

Phe

520

Thr

Thr

Asp

Pro

Asp

600

Asp

Asn

35667

425

Ala

Arg

Ile

Ser

Asp

505

Gln

Ser

Thr

Phe

Ser

585

Arg

Leu

Gln

Gly

Ser

Pro

Gly

490

Phe

Ser

Ser

Phe

Gly

570

Ile

Phe

Glu

Leu

-80-

Ala

Ala

Ala

475

Pro

Asn

Pro

Leu

Pro

555

Tyr

Gly

Glu

Arg

Gly

Val

Thr

460

Val

Gly

Ile

Ser

Pro

540

Ala

Ile

Ile

Phe

Ala

620

Ile

Tyr

445

Thr

Lys

Phe

Asn

Thr

525

Val

Thr

Asp

Arg

Ile

605

Gln

Lys

430

Thr

Thr

Gly

Thr

Asn

510

Asn

Asp

Ala

Ile

Pro

590

Pro

Lys

Thr

Leu

Asn

Arg

Gly

495

Arg

Tyr

Val

Arg

Ala

575

Met

Val

Ala

Asp

Arg

Ile

Ser

480

Gly

Ala

Arg

Val

Ser

560

Gly

Leu

Thr

Val

Val



625

Thr

Asp

His

Phe

Asp

705

Thr

Lys

Gly

Asn

Pro

785

Cys

Asp

Asp

Asp

Glu

Ala

Arg

690

Ile

Leu

Ile

Tyr

Ala

770

Leu

Ala

Gly

Val

Tyr

Phe

Lys

675

Gly

Thr

Pro

Asp

Ile

755

Lys

Ser

Pro

Glu

Gly

His

Tyr

660

Arg

Ile

Ile

Gly

Glu

740

Glu

His

Ala

His

Lys

820

Cys

Ile

645

Leu

Leu

Asn

Gln

Thr

725

Ser

Asp

Glu

Gln

Leu

805

Thr

630

Asp

Asp

Ser

Arg

Gly

710

Phe

Lys

Ser

Thr

Ser

790

Glu

Ala

Asp

Gln

Glu

Asp

Gln

695

Gly

Asp

Leu

Gln

Val

775

Pro

Trp

His

Leu

Val

Lys

Glu

680

Pro

Asp

Glu

Lys

Asp

760

Asn

Ile

Asn

His

Asn

35667

Ser

Arg

665

Arg

Asp

Asp

Cys

Ala

745

Leu

Val

Gly

Pro

Ser

825

Glu

Asn

650

Glu

Asn

Arg

Val

Tyr

730

Phe

Glu

Pro

Lys

Asp

810

His

Asp

-81-

635

Leu

Leu

Leu

Gly

Phe

715

Pro

Thr

Ile

Gly

Cys

795

Leu

His

Leu

Val

Ser

Leu

Trp

700

Lys

Thr

Arg

Tyr

Thr

780

Gly

Asp

Phe

Gly

Glu

Glu

Gln

685

Arg

Glu

Tyr

Tyr

Leu

765

Gly

Glu

Cys

Ser

Val

Cys

Lys

670

Asp

Gly

Asn

Leu

Gln

750

Ile

Ser

Pro

Ser

Leu

830

Trp

Leu

655

Val

Pro

Ser

Tyr

Tyr

735

Leu

Arg

Leu

Asn

Cys

815

Asp

Val

640

Ser

Lys

Asn

Thr

Val

720

Gln

Arg

Tyr

Trp

Arg

800

Arg

Ile

Ile



35667

835 840 845

Phe Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asn Leu Glu
850 855 860

Phe Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg Val Lys
865 870 875 880

Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Glu Trp Glu
885 890 895

Thr Asn Ile Val Tyr Lys Glu Ala Lys Glu Ser Val Asp Ala Leu Phe
- 900 905 910

Val Asn Ser Gln Tyr Asp Gln Leu Gln Ala Asp Thr Asn Ile Ala Met
915 920 925

Ile His Ala Ala Asp Lys Arg Val His Ser Ile Arg Glu Ala Tyr Leu
930 935 940

Pro Glu Leu Ser Val Ile Pro Gly Val Asn Ala Ala Ile Phe Glu Glu
945 950 955 960

Leu Glu Gly Arg Ile Phe Thr Ala Phe Ser Leu Tyr Asp Ala Arg Asn
965 970 975

Val Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Trp Asn Val
980 985 990

Lys Gly His Val Asp Val Glu Glu Gln Asn Asn Gln Arg Ser Val Leu
995 1000 1005

Val Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val
1010 1015 1020

Cys Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu
1025 1030 1035

Gly Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn

-82-



35667

1040 1045 1050

Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu Ile Tyr
1055 1060 1065

Pro Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr Val Asn Gln Glu
1070 1075 1080

Glu Tyr Gly Gly Ala Tyr Thr Ser Arg Asn Arg Gly Tyr Asn Glu
1085 1090 1095

Ala Pro Ser Val Pro Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys
1100 1105 1110

Ser Tyr Thr Asp Gly Arg Arg Glu Asn Pro Cys Glu Phe Asn Arg
1115 1120 1125

Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lys
1130 1135 1140

Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp Ile Glu Ile
1145 1150 1155

Gly Glu Thr Glu Gly Thr Phe Ile Val Asp Ser Val Glu Leu Leu
1160 1165 1170

Leu Met Glu Glu

1175
<210> 7
<211> 3543
<212> ADN

<213> Trinh twu nhédn tao

<220>
<223> Trinh tu tdng hop hoan toan d& su dung trong thyc vat m& hoéa
BCW 001

<220>
<221> CDS
<222> (1)..(3540)

-83-



35667

<223> BCwW 001

<400> 7

atg gag gag aac aac cag aac cag tgt gtc cca tac aac tgc ctc aac
48

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

1 5 10 15

aac cca gcc atc gaa atc ctt gag ggc gac cga att tca gtc ggc aac
96
Asn Pro Ala Ile Glu Ile Leu Glu Gly Asp Arg Ile Ser Val Gly Asn

20 25 30

acg ccc atc gac atc tcc ctg agt ctt gtg gaa ctc ctc atc tcg gag
144
Thr Pro Ile Asp Ile Ser Leu Ser Leu Val Glu Leu Leu Ile Ser Glu

35 40 45

ttc gtc cct ggc ggc ggc ata atc acc ggt ctg ctc aac atc gtg tgg
192
Phe Val Pro Gly Gly Gly TIle Ile Thr Gly Leu Leu Asn Ile Val Trp

50 55 60

gga ttc gtg ggc cca tcc cag tgg gat gcg ttc ctg gcc caa gtg gag
240

Gly Phe Val Gly Pro Ser Gln Trp Asp Ala Phe Leu Ala Gln Val Glu

65 70 75 80

cag ctc atc aac cag agg atc tcc gag gcc gtc cgc aat acc gcg atc
288
Gln Leu Ile Asn Gln Arg Ile Ser Glu Ala Val Arg Asn Thr Ala Ile

85 90 95

caa gag ctg gag ggc atg gcc cgc gtg tac cgc acc tac gcc acc gcece
336
Gln Glu Leu Glu Gly Met Ala Arg Val Tyr Arg Thr Tyr Ala Thr Ala

100 105 110

ttt gct gaa tgg gag cgc gac ccg aac aac act gac ctg cgc gag gcc
384
Phe Ala Glu Trp Glu Arg Asp Pro Asn Asn Thr Asp Leu Arg Glu Ala

115 120 125

gtc cga aca cag ttc acg gcg acc gag acc tac atc agc ggc cgg atc
432
Val Arg Thr Gln Phe Thr Ala Thr Glu Thr Tyr Ile Ser Gly Arg Ile

130 135 140

tca gtg ctc aag atc cag aac ttc gag gtg cag ctc cta tcg gtc ttc
480

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

145 150 155 160

-84-



gcc
528
Ala

ttc
576
Phe

aac
624
Asn

tgg
672

Trp

tgg
720

Trp
225

gac
768
Asp

agg
816

Arg

gag
864
Glu

aac
912
Asn

tac
960
Tyr
305

cag gcc gcc aac ttg cac

Gln Ala Ala Asn Leu His Leu
165

ggc cag cgg tgg ggc ttc

Gly Gln Arg Trp Gly Phe Ser
180

gac ctg acg gag gaa atc

Asp Leu Thr Glu Glu Ile Ser
195 200

tac aac acc ggc ctt gag

Tyr Asn Thr Gly Leu Glu Arg
210 215

gtc cgc tac aac cag ttc

Val Arg Tyr Asn Gln Phe Arg
230

atc gtc gca ctc ttt cct

Ile Val Ala Leu Phe Pro Asn
245

aca gtg tca cag ctc acc

Thr Val Ser Gln Leu Thr Arg
260

aac ttc gac ggc agc ttc

Asn Phe Asp Gly Ser Phe Arg
275 280

atc cgc cag ccg cac ctt

Ile Arg Gln Pro His Leu Met
290 295

acc gac gtc cac aga dggc

Thr Asp Val His Arg Gly Phe
310

35667

ctg

Ser

tct

Thr
185

agc

Thr

cgc

Val

cgc

Arg

aac

Tyr

cgc

Glu
265

cgt

Gly

atg

Asp

ttc

Asn

agc

Leu
170

act

Thr

acc

Tyr

gtg

Trp

cgc

Glu

tac

Asp
250

gag

Ile

ggc

Met

gac

Ile

aac

Tyr

-85-

ctc ctg cgg gac gtt gtg

Leu Arg Asp Val Val Phe
175

acg acc gtg aac aac tac

Thr Val Asn Asn Tyr Tyr
190

tac aca gat tac gca gtt

Thr Asp Tyr Ala Val Arg
205

tgg ggc ccg gac tcc cgc

Gly Pro Asp Ser Arg Asp
220

gag ctg acg ctt aca gtg

Leu Thr Leu Thr Val Leu
235 240

gac tcc agg cgc tat ccc

Ser Arg Arg Tyr Pro Ile
255

atc tac aca aac ccg dgtg

Tyr Thr Asn Pro Val Leu
270

atg gcg cag cgc att gaa

Ala Gln Arg Ile Glu Gln
285

atc ttg aac agt atc act

Leu Asn Ser Ile Thr Ile
300

tac tgg agc gga cac cag

Trp Ser Gly His Gln Ile
315 320

ttc

tac

cgt

gat

ctg

atc

ctt

cag

atc

atc



aca gcc agc ccg gta ggc ttc

1008

Thr Ala Ser Pro Val Gly Phe Ser
325

ttt ggg aac gct ggc aat gcc

1056

Phe Gly Asn Ala Gly Asn Ala Ala
340

ggt ctc ggc atc ttc cgc aca

1104

Gly Leu Gly Ile Phe Arg Thr Leu
355 360

atc ctc ggg tcc ggt ccg aac

1152

Ile Leu Gly Ser Gly Pro Asn Asn
370 375

acc gag ttc agt ttc gcc agc
1200

Thr Glu Phe Ser Phe Ala Ser Leu
385 390

tat cgc cag cgc gga acg gtc

1248

Tyr Arg Gln Arg Gly Thr Val Asp
405

gac aat tct gtg ccg ccg agg

1296

Asp Asn Ser Val Pro Pro Arg Ala
420

gtg act atg ctt tca cag gcc

1344

Val Thr Met Leu Ser Gln Ala Ala
435 440

cct act ttc tcc tgg cag cac

1392

Pro Thr Phe Ser Trp Gln His Arg
450 455

gca gca gac tcc atc acc cag
1440

Ala Ala Asp Ser Ile Thr Gln Ile
465 470

atc aac aac gga act gtc atc
1488

35667

tcg

Gly

gcg

Pro
345

ctt

Ser

aac

Gln

ctc

Thr

gat

Ser

gcc

Gly
425

gcc

Gly

cgc

Ser

atc

Pro

agc

-86-

ggt

Pro
330

ccg

Pro

tcc

Ser

cag

Glu

acg

Thr

tcc

Leu
410

999

Phe

gga

Ala

agc

Ala

ccg

Ala

ggt

cca gag ttc gcc ttc ccg

Glu Phe Ala Phe Pro Leu
335

ccc gtg ctg gtc agce ctc

Val Leu Val Ser Leu Thr
350

tcg ccg ctg tac agg agg

Pro Leu Tyr Arg Arg Ile
365

gag ctg ttc gtg ctc gac

Leu Phe Val Leu Asp Gly
380

acg aac ctc ccg tcc acc

Asn Leu Pro Ser Thr Ile
395 400

ctg gat gtt atc cca ccg

Asp Val Ile Pro Pro Gln
415

ttc tcc cac cgg ctg tct

Ser His Arg Leu Ser His
430

gcc gtg tac acg ctc cgt

Val Tyr Thr Leu Arg Ala
445

gcg acc acg acc aac atc

Thr Thr Thr Asn Ile Ile
460

gcc gtt aag ggc cgc agc

Val Lys Gly Arg Ser Ile
475 480

ccg ggc ttc acg ggc ggc

ctg

act

atc

999

atc

caa

cac

gcg

atc

atc

gac



Ile Asn Asn Gly Thr Val Ile Ser
485

ctg gtc cgg ctc tac aac gca

1536

Leu Val Arg Leu Tyr Asn Ala Asp
500

ctt gaa gta cct atc ttc ttc

1584

Leu Glu Val Pro Ile Phe Phe Gln
515 520

cgc gtc cgc tac gcc agc acc

1632

Arg Val Arg Tyr Ala Ser Thr Ser
530 535

gga aac ata agc cat ccg acc
1680

Gly Asn Ile Ser His Pro Thr Thr
545 550

gac aac cta cag agc aac gac

1728

Asp Asn Leu Gln Ser Asn Asp Phe
565

ttt ctg cca agc ctg ggt ccg

1776

Phe Leu Pro Ser Leu Gly Pro Ser
580

act atc aac cta att gtg gac

1824

Thr Ile Asn Leu Ile Val Asp Arg
595 600

acg ttc gag gcg gag tct gac

1872

Thr Phe Glu Ala Glu Ser Asp Leu
610 615

gcc ctg ttc acg agc acc aac
1920

Ala Leu Phe Thr Ser Thr Asn Gln
625 630

gac tac cac att gac caa dgtc

1968

Asp Tyr His Ile Asp Gln Val Ser
645

35667

Gly

gac

Phe
505

cag

Ser

tcc

Ser

acg

Phe

ttc

Gly

tct

Ile
585

cgg

Phe

ctc

Glu

cag

Leu

agc

Asn

-87-

Pro
490

ttc

Asn

agc

Pro

agc

Leu

ttc

Pro

ggc

Tyr
570

atc

Gly

ttc

Glu

gaa

Arg

ctt

Gly

aac

Leu
650

Gly Phe Thr Gly Gly Asp
495

aac atc aat aac cgc gct

Ile Asn Asn Arg Ala Tyr
510

ccg agc act aac tac cgg

Ser Thr Asn Tyr Arg Val
525

ctc cct gtg gat gtc gtg

Pro Val Asp Val Val Phe
540

cca gcc acg gct agg agc

Ala Thr Ala Arg Ser Leu
555 560

tac atc gac atc gcg ggc

Ile Asp Ile Ala Gly Thr
575

ggc atc cgc ccg atg ctg

Ile Arg Pro Met Leu Ser
590

gag ttt atc ccg gtg acg

Phe Ile Pro Val Thr Ala
605

agg gca cag aag gcc dgtg

Ala Gln Lys Ala Val Asn
620

ggc att aag act gat gtc

Ile Lys Thr Asp Val Thr
635 640

ctg gtg gag tgc ctc tcg

Val Glu Cys Leu Ser Asp
655

tat

gtt

ttc

ctg

acc

agc

gca

aac

acc

gac



35667

gag ttc tat ctt gat gag aaa cgg
2016
Glu Phe Tyr Leu Asp Glu Lys Arg Glu

660 665

gca aag cgc ttg agc gac gag cgg

2064

Ala Lys Arg Leu Ser Asp Glu Arg Asn
675 680

cgt ggg att aac cgc cag ccg gat

2112

Arg Gly Ile Asn Arg Gln Pro Asp Arg
690 695

atc acc atc cag ggc ggc gat gac
2160

Ile Thr Ile Gln Gly Gly Asp Asp Val
705 710

ctc cct ggc acg ttc gac gag tgc

2208

Leu Pro Gly Thr Phe Asp Glu Cys Tyr
725

att gac gaa agc aag ctg aaa dgcc

2256

Ile Asp Glu Ser Lys Leu Lys Ala Tyr
740 745

tac atc gag gac tct caa gac ctg

2304

Tyr Ile Glu Asp Ser Gln Asp Leu Glu
755 760

gcg aaa cac gag acc gtc aac gtg

2352

Ala Lys His Glu Thr Val Asn Val Pro
770 775

ttg tct gca caa agt ccg atc ggc
2400

Leu Ser Ala Gln Ser Pro Ile Gly Lys
785 790

gct ccg cac ctg gag tgg aac cca

2448

Ala Pro His Leu Glu Trp Asn Pro Asp
805

gaa

Leu

aac

Leu

cgc

Gly

gtc

Phe

tac

Pro
730

tac

Thr

gag

Ile

ccg

Gly

aag

Cys

gac

Leu
810

-88-

cta agc gag aag gtg aag

Ser Glu Lys Val Lys His
670

tta ctc cag gac cct aac

Leu Gln Asp Pro Asn Phe
685

ggg tgg cgc ggc tca acg

Trp Arg Gly Ser Thr Asp
700

ttc aag gag aac tac dgtg

Lys Glu Asn Tyr Val Thr
715 720

ccg acg tac ctt tat cag

Thr Tyr Leu Tyr Gln Lys
735

acc cgc tac cag ttg cgc

Arg Tyr Gln Leu Arg Gly
750

atc tac ttg att cga tac

Tyr Leu Ile Arg Tyr Asn
765

ggc act ggg agc ctg tgg

Thr Gly Ser Leu Trp Pro
780

tgc ggc gag cca aac Ccgg

Gly Glu Pro Asn Arg Cys
795 800

ctt cat tgc tcc tgt agg

His Cys Ser Cys Arg Asp
815

cac

ttc

gac

acc

aag

ggc

aac

ccg

tgc

gat



ggc gag aag tgc gct
2496

cac cac

Gly Glu Lys Cys Ala His His Ser

820

gtc ggc tgt acc gac
2544

Val Gly Cys Thr Asp Leu Asn Glu

835

aag atc aag acc cag
2592

ctt aat

840

gac ggt

Lys Ile Lys Thr Gln Asp Gly His

850

ctg gag gag aag ccg
2640

Leu Glu Glu Lys Pro Leu Val Gly

855

ctg gtt

865 870

gcg gag aag aag tgg
2688

Cgg gac

Ala Glu Lys Lys Trp Arg Asp Lys

885

aac atc gtg tac aag
2736

gag gcg

Asn Ile Val Tyr Lys Glu Ala Lys

900

aac agc cag tac gac
2784

Asn Ser Gln Tyr Asp Gln Leu Gln

915

cac gca gcc gac aag
2832

caa ctc

920

agg gtg

His Ala Ala Asp Lys Arg Val His

930

gaa ctt tcg gtc atc
2880

935

cca ggc

Glu Leu Ser Val Ile Pro Gly Val
945 950

gag ggc aga atc ttc
2928

acg gcc

Glu Gly Arg Ile Phe Thr Ala Phe

965

atc aag aac ggc gac
2976

ttc aac

35667

agc

His
825

gag

Asp

cac

Ala

ggc

Glu

aaa

Arg

aag

Glu
905

cag

Ala

cac

Arg

gtc

Asn

ttc

Ser

aac

-89-

cat

His

gat

Leu

gcc

Arg

gag

Ala

cgc

Glu
890

gaa

Ser

gcc

Asp

cgc

Ile

aac

Ala

tct

Leu
970

ggc

cac ttc agc ctc gac att

Phe Ser Leu Asp Ile Asp
830

ctg ggt gtg tgg gtg atc

Gly Val Trp Val Ile Phe
845

cgg ttg ggc aat ctg gag

Leu Gly Asn Leu Glu Phe
860

gct ctc gcg cgg gtc aag

Leu Ala Arg Val Lys Arg
875 880

gag aag ctc cag tta gag

Lys Leu Gln Leu Glu Thr
895

tcc gtg gac gca cta ttc

Val Asp Ala Leu Phe Val
910

gac acc aac atc gcc atg

Thr Asn Ile Ala Met Ile
925

atc cgc gaa gcc tac ctt

Arg Glu Ala Tyr Leu Pro
940

gct gac atc tcg gag gaa

Asp Ile Ser Glu Glu Leu
955 960

ttg tac gat gcc agg aac

Tyr Asp Ala Arg Asn Val
975

ctg ctg tgc tgg aac gtg

gac

ttc

ttc

cgg

acg

gtg

att

CCcC

ttg

gtc

aag



Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Leu Cys Trp Asn Val Lys
985

ggc cac gtg gac gtc gag gag cag

3024

35667

980

Gly His Val Asp Val Glu Glu Gln

gtg ccc

3069

Val Pro
1010

cct gga

3114

Pro Gly
1025

tac ggt

3159

Tyr Gly
1040

gac gdgag

3204

Asp Glu
1055

aac aac

3249

Asn Asn
1070

tac gag

3294

Tyr Glu
1085

tac gag

3339

Tyr Glu
1100

gag gag

3384

Glu Glu
1115

agc aac

3429

Ser Asn
1130

995

1000

gag tgg gaa gcc gaa

Glu Trp Glu Ala Glu Val

1015
cgc ggg tac att ctc

Arg Gly Tyr Ile Leu Arg
1030

gag ggc tgc gtg acc

Glu Gly Cys Val Thr Ile

1045
ctg aaa ttc agt aac

Leu Lys Phe Ser Asn
1060

Cys

acc gtc acc tgc aac

Thr Val Thr Cys Asn Asp
1075

ggc acg tac acg agc

Gly Thr Tyr Thr Ser
1090

Arg

agc aac tcc agc gtc

Ser Asn Ser Ser Val Pro

1105
aag gtt tac acc gac

Lys Val Tyr Thr Asp Gly
1120

aga ggc tac ggc gat

Arg Gly Tyr Gly Asp
1135

Tyr

Asn Asn His Arg Ser

990

aac aac cac aga tca

1005
gtc tca caa gaa Jgtc

Ser Gln Glu Val Arg Val
1020

cgc gtg acc gcc tac

Val Thr Ala Tyr
1035

Lys Glu

atc cac gag atc gag

His Glu Ile Glu
1050

Asn Asn

tgt gtt gag gag gag

Val Glu Glu Glu
1065

Val Tyr

gac tac act gcg aac

Tyr Thr Ala Asn Gln Glu

1080
cgc aat cgc ggg tac

Asn Arg Gly Tyr
1095

Asp Glu

ccg gcc gag tac gcc

Ala Glu Tyr Ala Ser Val

1110
ggg agg cgt ggc aac

Arg Arg Gly Asn
1125

Pro Cys

tac act ccg ctt ccc

Thr Pro Leu Pro
1140

Ala Gly

-90-

gtc ctg

cg9

Cys

aag

Gly

aac

Thr

gtg

Pro

cag

Glu

gac

Ala

tcc

Tyr

ccg

Glu

gct

Tyr

Val Leu Val

gtg

gag

aac

tac

gag

gag

gtg

tgc

ggc

gtg

tgc

ggc

acc

ccg

gaa

gcg

tac

gag

tac



35667

gtg acg aaa gag ctg gag tac ttc cca gag acc gac aag dJgtg

3474

Val Thr Lys Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp
1145 1150 1155

atc gag atc gga gaa acg gag ggc acg ttc ata gtg gac tcc
3519
Tle Glu Ile Gly Glu Thr Glu Gly Thr Phe Ile Val Asp Ser Val

1160 1165 1170
gag ctg ctg ctc atg gag gag
3543
Glu Leu Leu Leu Met Glu Glu
1175 1180
<210> 8
<211> 1180
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Cu truc tdng hop

<400> 8

Met Glu Glu Asn Asn Gln Asn Gln Cys Val Pro Tyr Asn Cys Leu Asn
1 5 10 15

Asn Pro Ala Ile Glu Ile Leu Glu Gly Asp Arg Ile Ser Val Gly Asn
20 25 30

Thr Pro Ile Asp Ile Ser Leu Ser Leu Val Glu Leu Leu Ile Ser Glu
35 40 45

Phe Val Pro Gly Gly Gly Ile Ile Thr Gly Leu Leu Asn Ile Val Trp
50 55 60

Gly Phe Val Gly Pro Ser Gln Trp Asp Ala Phe Leu Ala Gln Val Glu
65 70 75 80

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

Gln Glu Leu Glu Gly Met Ala Arg Val Tyr Arg Thr Tyr Ala Thr Ala

-91-

tag

gtt

tag



Phe

Val

Ser

145

Ala

Phe

Asn

Trp

Trp

225

Asp

Arg

Glu

Asn

Tyr

Ala

Arg

130

Val

Gln

Gly

Asp

Tyr

210

vVal

Ile

Thr

Asn

Ile

290

Thr

Glu

115

Thr

Leu

Ala

Gln

Leu

195

Asn

Arg

Val

Val

Phe

275

Arg

Asp

100

Trp

Gln

Lys

Ala

Arg

180

Thr

Thr

Tyr

Ala

Ser

260

Asp

Gln

Val

Glu

Phe

Ile

Asn

165

Trp

Glu

Gly

Asn

Leu

245

Gln

Gly

Pro

His

Arg

Thr

Gln

150

Leu

Gly

Glu

Leu

Gln

230

Phe

Leu

Ser

His

Arg

Asp

Ala

135

Asn

His

Phe

Ile

Glu

215

Phe

Pro

Thr

Phe

Leu

295

Gly

Pro

120

Thr

Phe

Leu

Ser

Ser

200

Arg

Arg

Asn

Arg

Arg

280

Met

Phe

35667

105

Asn

Glu

Glu

Ser

Thr

185

Thr

Val

Arg

Tyr

Glu

265

Gly

Asp

Asn

-92-

Asn

Thr

Val

Leu

170

Thr

Tyr

Trp

Glu

Asp

250

Ile

Met

Tle

Tyr

Thr

Tyr

Gln

155

Leu

Thr

Thr

Gly

Leu

235

Ser

Tyr

Ala

Leu

Trp

Asp

Ile

140

Leu

Arg

Val

Asp

Pro

220

Thr

Arg

Thr

Gln

Asn

300

Ser

Leu

125

Ser

Leu

Asp

Asn

Tyr

205

Asp

Leu

Arg

Asn

Arg

285

Ser

Gly

110

Arg

Gly

Ser

Val

Asn

190

Ala

Ser

Thr

Tyr

Pro

270

Ile

Ile

His

Glu

Arg

Val

Val

175

Tyr

Val

Arg

Val

Pro

255

Val

Glu

Thr

Gln

Ala

Ile

Phe

160

Phe

Tyr

Arg

Asp

Leu

240

Ile

Leu

Gln

Ile

Ile



305

Thr

Phe

Gly

Ile

Thr

385

Tyr

Asp

vVal

Pro

Ala

465

Ile

Leu

Leu

Ala

Gly

Leu

Leu

370

Glu

Arg

Asn

Thr

Thr

450

Ala

Asn

Val

Glu

Ser

Asn

Gly

355

Gly

Phe

Gln

Ser

Met

435

Phe

Asp

Asn

Arg

Val

Pro

Ala

340

Ile

Ser

Ser

Arg

Val

420

Leu

Ser

Ser

Gly

Leu

500

Pro

Val

325

Gly

Phe

Gly

Phe

Gly

405

Pro

Ser

Trp

Ile

Thr

485

Tyr

Ile

310

Gly

Asn

Arg

Pro

Ala

390

Thr

Pro

Gln

Gln

Thr

470

Val

Asn

Phe

Phe

Ala

Thr

Asn

375

Ser

Val

Arg

Ala

His

455

Gln

Ile

Ala

Phe

Ser

Ala

Leu

360

Asn

Leu

Asp

Ala

Ala

440

Arg

Ile

Ser

Asp

Gln

35667

Gly

Pro

345

Ser

Gln

Thr

Ser

Gly

425

Gly

Ser

Pro

Gly

Phe

505

Ser

-93-

Pro

330

Pro

Ser

Glu

Thr

Leu

410

Phe

Ala

Ala

Ala

Pro

490

Asn

Pro

315

Glu

Val

Pro

Leu

Asn

395

Asp

Ser

Val

Thr

Val

475

Gly

Ile

Ser

Phe

Leu

Leu

Phe

380

Leu

vVal

His

Tyr

Thr

460

Lys

Phe

Asn

Thr

Ala

Val

Tyr

365

Val

Pro

Ile

Arg

Thr

445

Thr

Gly

Thr

Asn

Asn

Phe

Ser

350

Arg

Leu

Ser

Pro

Leu

430

Leu

Asn

Arg

Gly

Arg

510

Tyr

Pro

335

Leu

Arg

Asp

Thr

Pro

415

Ser

Arg

Ile

Ser

Gly

495

Ala

Arg

320

Leu

Thr

Ile

Gly

Ile

400

Gln

His

Ala

Ile

Tle

480

Asp

Tyr

Val



Arg

Gly

545

Asp

Phe

Thr

Thr

Ala

625

Asp

Glu

Ala

Arg

Ile

705

Leu

Val

530

Asn

Asn

Leu

Ile

Phe

610

Leu

Tyr

Phe

Lys

Gly

690

Thr

Pro

515

Arg

Ile

Leu

Pro

Asn

595

Glu

Phe

His

Tyr

Arg

675

Ile

Ile

Gly

Tyr

Ser

Gln

Ser

580

Leu

Ala

Thr

Ile

Leu

660

Leu

Asn

Gln

Thr

Ala

His

Ser

565

Leu

Ile

Glu

Ser

Asp

645

Asp

Ser

Arg

Gly

Phe

Ser

Pro

550

Asn

Gly

vVal

Ser

Thr

630

Gln

Glu

Asp

Gln

Gly

710

Asp

Thr

535

Thr

Asp

Pro

Asp

Asp

615

Asn

Val

Lys

Glu

Pro

695

Asp

Glu

520

Ser

Thr

Phe

Ser

Arg

600

Leu

Gln

Ser

Arg

Arg

680

Asp

Asp

Cys

35667

Ser Leu
Phe Pro
Gly Tyr

570

Ile Gly
585

Phe Glu
Glu Arg
Leu Gly
Asn Leu

650
Glu Leu
665
Asn Leu
Arg Gly

Val Phe

Tyr Pro

-9Y-

Pro

Ala

555

Ile

Ile

Phe

Ala

Ile

635

Val

Ser

Leu

Trp

Lys

715

Thr

Val

540

Thr

Asp

Arg

Ile

Gln

620

Lys

Glu

Glu

Gln

Arg

700

Glu

Tyr

525

Asp

Ala

Ile

Pro

Pro

605

Lys

Thr

Cys

Lys

Asp

685

Gly

Asn

Leu

Val

Arg

Ala

Met

590

Val

Ala

Asp

Leu

Val

670

Pro

Ser

Tyr

Tyr

Val

Ser

Gly

575

Leu

Thr

Val

Val

Ser

655

Lys

Asn

Thr

Val

Gln

Phe

Leu

560

Thr

Ser

Ala

Asn

Thr

640

Asp

His

Phe

Asp

Thr

720

Lys



Ile

Tyr

Ala

Leu

785

Ala

Gly

Val

Lys

Leu

865

Ala

Asn

Asn

His

Asp

Ile

Lys

770

Ser

Pro

Glu

Gly

Ile

850

Glu

Glu

Ile

Ser

Ala

Glu

Glu

755

His

Ala

His

Lys

Cys

835

Lys

Glu

Lys

Val

Gln

915

Ala

Ser

740

Asp

Glu

Gln

Leu

Cys

820

Thr

Thr

Lys

Lys

Tyr

900

Tyr

Asp

725

Lys

Ser

Thr

Ser

Glu

805

Ala

Asp

Gln

Pro

Trp

885

Lys

Asp

Lys

Leu

Gln

Val

Pro

790

Trp

His

Leu

Asp

Leu

870

Arg

Glu

Gln

Arg

Lys

Asp

Asn

775

Ile

Asn

His

Asn

Gly

855

Val

Asp

Ala

Leu

Val

Ala

Leu

760

Val

Gly

Pro

Ser

Glu

840

His

Gly

Lys

Lys

Gln

920

His

35667

Tyr

745

Glu

Pro

Lys

Asp

His

825

Asp

Ala

Glu

Arg

Glu

905

Ala

Arg

730

Thr

Ile

Gly

Cys

Leu

810

His

Leu

Arg

Ala

Glu

890

Ser

Asp

Ile

-05-

Arg

Tyr

Thr

Gly

795

His

Phe

Gly

Leu

Leu

875

Lys

Val

Thr

Arg

Tyr

Leu

Gly

780

Glu

Cys

Ser

Val

Gly

860

Ala

Leu

Asp

Asn

Glu

Gln

Ile

765

Ser

Pro

Ser

Leu

Trp

845

Asn

Arg

Gln

Ala

Ile

925

Ala

Leu

750

Arg

Leu

Asn

Cys

Asp

830

Val

Leu

Val

Leu

Leu

910

Ala

Tyr

735

Arg

Tyr

Trp

Arg

Arg

815

Ile

Ile

Glu

Lys

Glu

895

Phe

Met

Leu

Gly

Asn

Pro

Cys

800

Asp

Asp

Phe

Phe

Arg

880

Thr

Val

Ile

Pro



Glu

945

Glu

Ile

Gly

Val

Pro

Tyr

Asp

Asn

Tyr

Tyr

Glu

Ser

930

Leu

Gly

Lys

His

Pro
1010

Gly
1025

Gly
1040

Glu
1055

Asn
1070

Glu
1085

Glu
1100

Glu
1115

Asn

Ser

Arg

Asn

Val

995

Glu

Arg

Glu

Leu

Thr

Gly

Ser

Lys

Arg

Val

Ile

Gly

980

Asp

Trp

Gly

Gly

Lys

Val

Thr

Asn

Val

Gly

Ile

Phe

965

Asp

Val

Glu

Tyr

Cys

Phe

Thr

Tyr

Ser

Tyr

Tyr

Pro

950

Thr

Phe

Glu

Ala

Ile

Val

Ser

Cys

Thr

Ser

Thr

Gly

35667

935 940

Gly Val Asn Ala Asp Ile Ser Glu Glu Leu
955 960

Ala Phe Ser Leu Tyr Asp Ala Arg Asn Val
970 975

Asn Asn Gly Leu Leu Cys Trp Asn Val Lys
985 990

Glu Gln Asn Asn His Arg Ser Val Leu Val
1000 1005

Glu Val Ser Gln Glu Val Arg Val Cys
1015 1020

Leu Arg Val Thr Ala Tyr Lys Glu Gly
1030 1035

Thr Ile His Glu Ile Glu Asn Asn Thr
1045 1050

Asn Cys Val Glu Glu Glu Val Tyr Pro
1060 1065

Asn Asp Tyr Thr Ala Asn Gln Glu Glu
1075 1080

Ser Arg Asn Arg Gly Tyr Asp Glu Ala
1090 1095

Val Pro Ala Glu Tyr Ala Ser Val Tyr
1105 1110

Asp Gly Arg Arg Gly Asn Pro Cys Glu
1120 1125

Asp Tyr Thr Pro Leu Pro Ala Gly Tyr

-96-



1130
Val Thr Lys
1145
Ile Glu 1Ile
1160
Glu Leu Leu
1175
<210> 9
<211> 3534
<212> ADN
<213> Trinh
<220>
<223> Trinh
vat
<220>
<221> CDS
<222> (1)..(3531)
<223> BCW 002
<400> 9

atg gac aac aac ccg aac atc

48

Met Asp Asn Asn Pro Asn Ile Asn

1

tcc aac ccg gag gtc gag gtg

96

Ser Asn Pro Glu Val Glu Val Leu

1135

Glu Leu Glu Tyr

115

Gly Glu Thr Glu
1165

Leu Met Glu Glu

118

tu nhdn tao

tu téng hop hoan toan mi héa CW 002 d&é

20

5

tac act ccc atc

144

Tyr Thr Pro Ile Asp Ile Ser Leu

gag ttc gtg ccc ggc gcg ggg

192

Glu Phe Val Pro Gly Ala Gly Phe

50

35

gac atc agc

55

0

0

40

35667

aac

Glu

ctg

Gly
25

ctc

Ser

ttc

Val

-97-

gag

Cys
10

ggc

Gly

agc

Leu

gtt

Leu

Phe Pro Glu Thr

Gly Thr Phe Ile

tgc atc ccc tac aac tgc

Ile Pro Tyr Asn Cys Leu

ggc gaa agg atc gag acc

Glu Arg Ile Glu Thr Gly

ctg acc cag ttc ctg ctc

Thr Gln Phe Leu Leu Ser

ctc ggc ctg gtc gac atc

Gly Leu Val Asp Ile Ile

60

1140

Asp Lys Val Trp
1155

Val Asp Ser Val
1170

15

30

45

st dung trong thuc

ctc

ggc

tct

atc



tag
240
Trp
65

gag
288
Glu

atc
336
Ile

agc
384
Ser

gag
432
Glu

atc
480
Ile
145

tac
528
Tyr

gtg
576
Val

tac
624
Tyr

cgc
672
Arg

gac
720

ggc atc ttc ggt ccg agc

Gly Ile Phe Gly Pro Ser Gln
70

cag ctg atc aac cag cgc

Gln Leu Ile Asn Gln Arg Ile
85

tcc cgg ctg gag ggc ctc

Ser Arg Leu Glu Gly Leu Ser
100

ttc cgg gag tgg gaa Jgcc

Phe Arg Glu Trp Glu Ala Asp
115 120

atg cgg att cag ttc aac

Met Arg Ile Gln Phe Asn Asp
130 135

cca ctc ctc gct gtg cag

Pro Leu Leu Ala Val Gln Asn
150

gtg cag gcc gcc aat ctg

Val Gln Ala Ala Asn Leu His
165

ttc ggg cag cgc tgg ggc

Phe Gly Gln Arg Trp Gly Phe
180

aac gat ctc act cgc ctc

Asn Asp Leu Thr Arg Leu Ile
195 200

tgg tac aac act ggt ctt

Trp Tyr Asn Thr Gly Leu Glu
210 215

tgg gtg cgc tac aac cag

35667

cag

Trp

atc

Glu

tcc

Asn
105

gat

Pro

gac

Met

aac

Tyr

cac

Leu

ttc

Asp
185

atc

Gly

gag

Arg

ttc

tag

Asp

gag

Glu
90

aac

Leu

ccg

Thr

atg

Asn

tac

Gln

ctc

Ser
170

gac

Ala

ggc

Asn

aga

Val

cgg9

-08-

gac gcc ttt ctc gtt cag

Ala Phe Leu Val Gln Ile
75 80

gag ttc gcc cgc aac cag

Phe Ala Arg Asn Gln Ala
95

ctg tac caa atc tac dgcc

Tyr Gln Ile Tyr Ala Glu
110

acc aac ccc gct ctc agg

Asn Pro Ala Leu Arg Glu
125

aac tcc gct ctc acg act

Ser Ala Leu Thr Thr Ala
140

caa gtg ccg ctc ctg tcc

Val Pro Leu Leu Ser Val
155 160

tcc gtc ctc cgg gac gtt

Val Leu Arg Asp Val Ser
175

gcc gct acc atc aac tcc

Ala Thr Ile Asn Ser Arg
190

aac tac acc gac tat gcc

Tyr Thr Asp Tyr Ala Val
205

gtc tgg ggc ccg gac agc

Trp Gly Pro Asp Ser Arg
220

cgc gag ctg acc ctc acc

att

gcg

gag

gag

gcc

gtg

agc

cgt

gtg

cgc

gtg



Asp
225

ctc
768
Leu

att
816
Ile

ctg
864
Leu

cag
912
Gln

atc
960
Ile
305

atc
1008
Ile

ctg
1056
Leu

acc
1104
Thr

atc
1152
Ile

ggc
1200
Gly
385

Trp Val Arg Tyr Asn Gln Phe
230

gac atc gta gcc ctc ttt

Asp Ile Val Ala Leu Phe Pro
245

cgc atc gtc agc cag ctc

Arg Ile Val Ser Gln Leu Thr
260

gag aac ttc gac ggc tcc

Glu Asn Phe Asp Gly Ser Phe
275 280

aac atc cgc caa cct cat

Asn Ile Arg Gln Pro His Leu
290 295

tac act gac gtt cat cgc

Tyr Thr Asp Val His Arg Gly
310

act gcg tcg ccc gtt ggt

Thr Ala Ser Pro Val Gly Phe
325

ttc gga aac gcg ggc aat

Phe Gly Asn Ala Gly Asn Ala
340

ggc ctc ggc atc ttc cgt

Gly Leu Gly Ile Phe Arg Thr
355 360

att ctt ggc agc ggt ccc

Ile Leu Gly Ser Gly Pro Asn
370 375

acc gag ttc agc ttc gcc

Thr Glu Phe Ser Phe Ala Ser
390

35667

Arg

ccc

Asn

acc

Arg
265

ttt

Arg

ctg

Met

ggg9

Phe

ttc

Ser

gcc

Ala
345

aca

Leu

aat

Asn

agt

Leu

-99-

Arg

aac

Tyr
250

agg

Glu

cgc

Gly

atg

Asp

ttt

Asn

tcc

Gly
330

gct

Pro

ctg

Ser

aac

Gln

ctt

Thr

Glu Leu Thr Leu Thr Val
235 240

tac gac tcc cgg cgc tac

Asp Ser Arg Arg Tyr Pro
255

gag atc tac acc aac cct

Ile Tyr Thr Asn Pro Val
270

ggg atg gcc caa cgc ata

Met Ala Gln Arg Ile Glu
285

gac atc ctt aat tct atc

TIle Leu Asn Ser Ile Thr
300

aac tac tgg tcg ggc cac

Tyr Trp Ser Gly His Gln
315 320

ggc ccg gag ttc gcg ttc

Pro Glu Phe Ala Phe Pro
335

cca ccc gta ttg gtg agc

Pro Val Leu Val Ser Leu
350

tct agc cct ctg tac aga

Ser Pro Leu Tyr Arg Arg
365

cag gaa ctc ttc gtg ttg

Glu Leu Phe Val Leu Asp
380

acg acc aat ttg ccc tcc

Thr Asn Leu Pro Ser Thr
395 400

ccg

gtg

gag

acc

Caa

cct

ctg

agg

gac

aca



atc tat cgc cag cgc ggt

1248

Ile Tyr Arg Gln Arg Gly Thr
405

cag gac aac tct gtc cca
1296

Gln Asp Asn Ser Val Pro Pro Arg

420

cac gtc act atg ctg agt
1344

His Val Thr Met Leu Ser Gln Ala

435

gct ccg acg ttt agc tgg

1392

Ala Pro Thr Phe Ser Trp Gln
450 455

att gcg gct gac tcc atc
1440

Ile Ala Ala Asp Ser Ile Thr Gln

465 470

atc atc aac aat ggg aca

1488

Ile Ile Asn Asn Gly Thr Val
485

gac ctg gtg agg ctg tac
1536

Asp Leu Val Arg Leu Tyr Asn Ala

500

tac ctc gaa gtc ccg atc

1584

Tyr Leu Glu Val Pro Ile Phe
515

gtc agg gtc cgg tac gcc
1632

Val Arg Val Arg Tyr Ala Ser Thr

530 535
ttc ggc aac atc agc cac
1680

Phe Gly Asn Ile Ser His Pro
545 550

act

Val

cct

cag

440
cag

His

act

gtg

Ile

aac

ttc

Phe
520

tca

ccg

Thr

35667

gtg

Asp

cgc

Ala
425

gct

Ala

cac

Arg

caa

Tle

atc

Ser

gcg

Asp
505

ttc

Gln

acc

Ser

acc

Thr

gac

Ser
410

gcc

Gly

gcg

Gly

agg

Ser

atc

Pro

tcg

Gly
490

gac

Phe

cag

Ser

tca

Ser

acg

Phe

-100-

tcc ctt gat gtg ata cca

Leu Asp Val Ile Pro Pro
415

ggt ttc tcc cac cgc ctc

Phe Ser His Arg Leu Ser
430

gga gcc gtg tac acc ctt

Ala Val Tyr Thr Leu Arg
445

agc gcg act acc acg aac

Ala Thr Thr Thr Asn Ile
460
cct gcc gtt aag ggt cgc

Ala Val Lys Gly Arg Ser
475 480

gga ccg ggc ttc acc ggc

Pro Gly Phe Thr Gly Gly
495

ttc aac atc aac aac agg

Asn Ile Asn Asn Arg Ala
510

tcg ccc agc acg aac tat

Pro Ser Thr Asn Tyr Arg
525

tcc ctc ccg gtc gat gtg

Leu Pro Val Asp Val Val
540

ttt ccg gct acc gcc cga

Pro Ala Thr Ala Arg Ser
555 560

cct

agc

cgg9

atc

tcc

ggt

gcg

cgt

gtc

tcc



ctg gac aat ctg caa agc aac

1728

Leu Asp Asn Leu Gln Ser Asn AsSp
565

acg ttc ctc ccg agc ctc ggce

1776

Thr Phe Leu Pro Ser Leu Gly Pro
580

tcc acc atc aac ctg atc gtg

1824

Ser Thr Ile Asn Leu Ile Val Asp
595 600

gcc act ttc gag gct gag tcc

1872

Ala Thr Phe Glu Ala Glu Ser Asp
610 615

aat gct ctg ttt acc tcc acc
1920

Asn Ala Leu Phe Thr Ser Thr Asn
625 630

acc gat tac cac att gac caa

1968

Thr Asp Tyr His Ile Asp Gln Val
645

gat gag ttc tac ctt gat gag

2016

Asp Glu Phe Tyr Leu Asp Glu Lys
660

cac gct aag aga ctc tcg gac

2064

His Ala Lys Arg Leu Ser Asp Glu
675 680

ttc aga ggg atc aac cgt cag

2112

Phe Arg Gly Ile Asn Arg Gln Pro
690 695

gac atc act atc cag ggc ggt
2160

Asp Ile Thr Ile Gln Gly Gly Asp
705 710

acc ctg ccg ggc acc ttt gac
2208

35667

gat

Phe

CcCa

Ser
585

gat

Arg

gac

Leu

aat

Gln

gtc

Ser

aag

Arg
665

gaa

Arg

cca

Asp

gat

Asp

gaa

ttc

Gly
570

tcc

Ile

cgg

Phe

cta

Glu

cag

Leu

tca

Asn
650

agg

Glu

cgc

Asn

gac

Arg

gac

Val

tgc

-101-

ggc tac att gac att gcc

Tyr Ile Asp Ile Ala Gly
575

atc ggc atc cgg ccc atg

Gly Ile Arg Pro Met Leu
590

ttt gag ttc atc cca dgtg

Glu Phe Ile Pro Val Thr
605

gag cgt gct cag aag gca

Arg Ala Gln Lys Ala Val
620

ctc ggc att aag acc gat

Gly Ile Lys Thr Asp Val
635 640

aac ctc gtt gag tgc ctc

Leu Val Glu Cys Leu Ser
655

gag ctt tca gag aaa dgtt

Leu Ser Glu Lys Val Lys
670

aat ctg ttg caa gat ccc

Leu Leu Gln Asp Pro Asn
685

cgg gga tgg cgc ggg tcc

Gly Trp Arg Gly Ser Thr
700

gtc ttc aag gag aac tac

Phe Lys Glu Asn Tyr Val
715 720

tac ccc act tac ctc tac

999

ctc

aca

gtc

gtg

tcg

aag

aac

acg

gtg

cag
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Thr Leu Pro Gly Thr Phe Asp Glu Cys Tyr Pro Thr Tyr Leu Tyr Gln
725 730 735

aag att gac gag tcc aag ctc aag gcg ttc aca cgc tac cag ctc agg
2256
Lys Ile Asp Glu Ser Lys Leu Lys Ala Phe Thr Arg Tyr Gln Leu Arg

740 745 750

ggt tac atc gag gac tcc caa gac ctg gaa atc tac ctg atc cgc tac
2304
Gly Tyr Ile Glu Asp Ser Gln Asp Leu Glu Ile Tyr Leu Ile Arg Tyr

755 760 765

aac gct aag cac gag act gtc aac gtg ccc ggc acc ggc agc ctg tgg
2352
Asn Ala Lys His Glu Thr Val Asn Val Pro Gly Thr Gly Ser Leu Trp

770 775 780

ccc ttg tcc gct cag agc cca atc ggc aag tgc ggc gag ccc aac cgc
2400

Pro Leu Ser Ala Gln Ser Pro Ile Gly Lys Cys Gly Glu Pro Asn Arg

785 790 795 800

tgc gcg ccc cac ctg gaa tgg aac ccc gac ctc gac tgt agc tgc cgce
2448
Cys Ala Pro His Leu Glu Trp Asn Pro Asp Leu Asp Cys Ser Cys Arg

805 810 815

gac gga gag aag tgc gcg cat cac tcc cac cac ttc agc ctc gac atc
2496
Asp Gly Glu Lys Cys Ala His His Ser His His Phe Ser Leu Asp Ile

820 825 830

gac gtc ggt tgc acc gac ctt aac gag gat ctg ggc gtt tgg gtg atc
2544
Asp Val Gly Cys Thr Asp Leu Asn Glu Asp Leu Gly Val Trp vVal Ile

835 840 845

ttc aag atc aag act cag gac ggc cac gcc cgc ctg gga aac ctg gag
2592
Phe Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asn Leu Glu

850 855 860

ttc ctg gag gag aag ccc ctc gtt ggc gag gcc ctg gcc cge gtc aag
2640

Phe Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg Val Lys

865 870 875 880

agg gcc gag aag aaa tgg cgc gac aag cgc gag aag ctg gag tgg gag
2688
Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Glu Trp Glu

885 890 895

-102-



35667

acc aac atc gtg tac aag gaa dJgcg

2736

Thr Asn Ile Val Tyr Lys Glu Ala Lys
900 905

gtc aac agc cag tac gac cag ctc

2784

Val Asn Ser Gln Tyr Asp Gln Leu Gln
915 920

atc cat gcg gcc gac aag cgc gtc

2832

Tle His Ala Ala Asp Lys Arg Val His
930 935

ccc gag ctg tcc gtc atc ccc ggc
2880

Pro Glu Leu Ser Val Ile Pro Gly Val
945 950

ctg gag ggc cgc atc ttc acc gcc

2928

Leu Glu Gly Arg Ile Phe Thr Ala Phe
965

gtt atc aag aat ggc gac ttc aac

2976

Val Ile Lys Asn Gly Asp Phe Asn Asn
980 985

aag ggc cac gtg gac gtc gag gag
3024
Lys Gly His Val Asp Val Glu Glu

Gln Asn Asn Gln Arg

aag gag tca gtt gac gcc ctg

Glu Ser Val Asp Ala Leu Phe
910

cag gca gac aca aac atc gct

Ala Asp Thr Asn Ile Ala Met
925

cac tcc atc cgc gag gcg tac

Ser Ile Arg Glu Ala Tyr Leu
940

gtc aac gcc gcg atc ttt gag

Asn Ala Ala Ile Phe Glu Glu
955 960

ttc tcc ctc tac gac gca cgc

Ser Leu Tyr Asp Ala Arg Asn
970 975

aac ggg ctg tcc tgc tgg aat

Gly Leu Ser Cys Trp Asn Val
990
cag aac aac cag cgc tca gtc

Ser Val Leu

995 1000 1005

gtc gtc ccg gag tgg gag gcc gaa gtc agc cag gaa gtc cgc

3069

Val Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val
1010 1015 1020

tgc cct gga cgc ggg tac atc ctg cgc gtc act gcc tac aag

3114

Cys Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu
1025 1030 1035

ggc tac gga gag ggc tgc gtc acc atc cat gag atc gaa aac

3159

Gly Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn
1040 1045 1050

-103-

ttc

atg

ctg

gag

aac

gtc

ctg

gtc

gaa

aac
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acg gat gag ctt aag ttc agc

3204

Thr Asp Glu Leu Lys Phe Ser Asn
1055 1060

ccg aac aac acg gtc acc tgc

3249

Pro Asn Asn Thr Val Thr Cys Asn
1070 1075

gaa tac ggt gga gct tac acc

3294

Glu Tyr Gly Gly Ala Tyr Thr Ser
1085 1090

gca ccc tct gtc ccg gcc gac

3339

Ala Pro Ser Val Pro Ala Asp Tyr
1100 1105

tcg tac acc gac gga cgc aga

3384

Ser Tyr Thr Asp Gly Arg Arg Glu
1115 1120

ggc tac cgc gat tac acc ccg

3429

Gly Tyr Arg Asp Tyr Thr Pro Leu
1130 1135

gag ctg gaa tac ttc cca gag

3474

Glu Leu Glu Tyr Phe Pro Glu Thr
1145 1150

ggc gag acc gag ggc acg ttc

3519

Gly Glu Thr Glu Gly Thr Phe Ile
1160 1165

ctg atg

3534

Leu Met Glu Glu
1175

<210> 10

<211> 1177

<212> PRT

<213> Trinh tu nhdn tao

<220>

aac tgt gtt gaa gag
Cys Val Glu Glu Glu Ile
1065
aat gat tac acc gtc
Asp Tyr Thr Val Asn Gln
1080
tcc cgc aac agg ggc
Arg Asn Arg Gly Tyr Asn
1095
tac gct tca gtc tac
Ala Ser Val Tyr Glu Glu
1110
gag aac ccg tgt gag
Asn Pro Cys Glu Phe Asn
1125
ctg cct gtc ggg tac
Pro Val Gly Tyr Val Thr
1140
acc gac aaa gtc tgg
Asp Lys Val Trp Ile Glu
1155
atc gtg gac tcc gtc
Val Asp Ser Val Glu Leu
1170
gaa gag

-104-

gaa

Tyr

aac

Glu

tac

Glu

gaa

Lys

ttc

Arg

gtc

Lys

att

Tle

gaa

Leu

atc

cag

aac

gag

aac

acc

gag

ctc

tac

gag

gag

aag

cgc

aaa

atc

ctt

tga



<223>

<400>

10

Met Asp Asn

1

Ser

Tyr

Glu

Trp

65

Glu

Tle

Ser

Glu

Ile

145

Tyr

Val

Asn

Thr

Phe

50

Gly

Gln

Ser

Phe

Met

130

Pro

Val

Phe

Pro

Pro

35

Val

Ile

Leu

Arg

Arg

115

Arg

Leu

Gln

Gly

Ciu truc

Asn

Glu

20

Ile

Pro

Phe

Ile

Leu

100

Glu

Ile

Leu

Ala

Gln
180

tbdng hop

Pro

Val

Asp

Gly

Gly

Asn

85

Glu

Trp

Gln

Ala

Ala

165

Arg

Asn

Glu

Ile

Ala

Pro

70

Gln

Gly

Glu

Phe

Val

150

Asn

Trp

Ile

Val

Ser

Gly

Ser

Arg

Leu

Ala

Asn

135

Gln

Leu

Gly

Asn

Leu

Leu

40

Phe

Gln

Ile

Ser

Asp

120

Asp

Asn

His

Phe

35667

Glu

Gly

25

Ser

Val

Trp

Glu

Asn

105

Pro

Met

Tyr

Leu

Asp
185

Cys

10

Gly

Leu

Leu

Asp

Glu

90

Leu

Thr

Asn

Gln

Ser

170

Ala

-105-

Ile

Glu

Thr

Gly

Ala

75

Phe

Tyr

Asn

Ser

Val

155

Val

Ala

Pro

Arg

Gln

Leu

60

Phe

Ala

Gln

Pro

Ala

140

Pro

Leu

Thr

Tyr

Tle

Phe

45

Val

Leu

Arg

Ile

Ala

125

Leu

Leu

Arg

Ile

Asn

Glu

30

Leu

Asp

Val

Asn

Tyr

110

Leu

Thr

Leu

Asp

Asn
190

Cys

15

Thr

Leu

Ile

Gln

Gln

95

Ala

Arg

Thr

Ser

Val

175

Ser

Leu

Gly

Ser

Ile

Ile

80

Ala

Glu

Glu

Ala

Val

160

Ser

Arg



Tyr

Arg

Asp

225

Leu

Ile

Leu

Gln

Ile

305

Ile

Leu

Thr

Ile

Gly
385

Asn

Trp

210

Trp

Asp

Arg

Glu

Asn

290

Tyr

Thr

Phe

Gly

Ile

370

Thr

Asp

195

Tyr

Val

Ile

Ile

Asn

275

Ile

Thr

Ala

Gly

Leu

355

Leu

Glu

Leu

Asn

Arg

Val

Val

260

Phe

Arg

Asp

Ser

Asn

340

Gly

Gly

Phe

Thr

Thr

Tyr

Ala

245

Ser

Asp

Gln

Val

Pro

325

Ala

Ile

Ser

Ser

Arg

Gly

Asn

230

Leu

Gln

Gly

Pro

His

310

Val

Gly

Phe

Gly

Phe
390

Leu

Leu

215

Gln

Phe

Leu

Ser

His

295

Arg

Gly

Asn

Arg

Pro

375

Ala

Ile

200

Glu

Phe

Pro

Thr

Phe

280

Leu

Gly

Phe

Ala

Thr

360

Asn

Ser

35667

Gly

Arg

Arg

Asn

Arg

265

Arg

Met

Phe

Ser

Ala

345

Leu

Asn

Leu

Asn

Val

Arg

Tyr

250

Glu

Gly

Asp

Asn

Gly

330

Pro

Ser

Gln

Thr

-106-

Tyr

Trp

Glu

235

Asp

Ile

Met

Ile

Tyr

315

Pro

Pro

Ser

Glu

Thr
395

Thr

Gly

220

Leu

Ser

Tyr

Ala

Leu

300

Trp

Glu

Val

Pro

Leu

380

Asn

Asp

205

Pro

Thr

Arg

Thr

Gln

285

Asn

Ser

Phe

Leu

Leu

365

Phe

Leu

Tyr

Asp

Leu

Arg

Asn

270

Arg

Ser

Gly

Ala

Val

350

Tyr

Val

Pro

Ala

Ser

Thr

Tyr

255

Pro

Ile

Ile

His

Phe

335

Ser

Arg

Leu

Ser

Val

Arg

Val

240

Pro

Val

Glu

Thr

Gln

320

Pro

Leu

Arg

Asp

Thr
400



Ile

Gln

His

Ala

Ile

465

Ile

Asp

Tyr

Val

Phe

545

Leu

Thr

Ser

Tyr

Asp

vVal

Pro

450

Ala

Ile

Leu

Leu

Arg

530

Gly

Asp

Phe

Thr

Arg

Asn

Thr

435

Thr

Ala

Asn

Val

Glu

515

Val

Asn

Asn

Leu

Ile
595

Gln

Ser

420

Met

Phe

Asp

Asn

Arg

500

Val

Arg

Ile

Leu

Pro

580

Asn

Arg

405

Val

Leu

Ser

Ser

Gly

485

Leu

Pro

Tyr

Ser

Gln

565

Ser

Leu

Gly

Pro

Ser

Trp

Ile

470

Thr

Tyr

Ile

Ala

His

550

Ser

Leu

Ile

Thr

Pro

Gln

Gln

455

Thr

Val

Asn

Phe

Ser

535

Pro

Asn

Val

Val

Arg

Ala

440

His

Gln

Ile

Ala

Phe

520

Thr

Thr

Asp

Pro

Asp
600

35667

Asp

Ala

425

Ala

Arg

Ile

Ser

Asp

505

Gln

Ser

Thr

Phe

Ser

585

Arg

Ser

410

Gly

Gly

Ser

Pro

Gly

490

Phe

Ser

Ser

Phe

Gly

570

Ile

Phe

-107-

Leu

Phe

Ala

Ala

Ala

475

Pro

Asn

Pro

Leu

Pro

555

Tyr

Gly

Glu

Asp

Ser

Val

Thr

460

Val

Gly

Ile

Ser

Pro

540

Ala

Ile

Ile

Phe

Val

His

Tyr

445

Thr

Lys

Phe

Asn

Thr

525

Val

Thr

Asp

Arg

Ile
605

Ile

Arg

430

Thr

Thr

Gly

Thr

Asn

510

Asn

Asp

Ala

Ile

Pro

590

Pro

Pro

415

Leu

Leu

Asn

Arg

Gly

495

Arg

Tyr

Val

Arg

Ala

575

Met

Val

Pro

Ser

Arg

Ile

Ser

480

Gly

Ala

Arg

Val

Ser

560

Gly

Leu

Thr



Ala

Asn

625

Thr

Asp

His

Phe

Asp

705

Thr

Lys

Gly

Asn

Pro

785

Cys

Thr

610

Ala

Asp

Glu

Ala

Arg

690

Ile

Leu

Ile

Tyr

Ala

770

Leu

Ala

Phe

Leu

Tyr

Phe

Lys

675

Gly

Thr

Pro

Asp

Ile

755

Lys

Ser

Pro

Glu

Phe

His

Tyr

660

Arg

Ile

Ile

Gly

Glu

740

Glu

His

Ala

His

Ala

Thr

Ile

645

Leu

Leu

Asn

Gln

Thr

725

Ser

Asp

Glu

Gln

Leu
805

Glu

Ser

630

Asp

Asp

Ser

Arg

Gly

710

Phe

Lys

Ser

Thr

Ser

790

Glu

Ser

615

Thr

Gln

Glu

Asp

Gln

695

Gly

Asp

Leu

Gln

Val

775

Pro

Trp

Asp

Asn

Val

Lys

Glu

680

Pro

Asp

Glu

Lys

Asp

760

Asn

Ile

Asn

35667

Leu Glu
Gln Leu
Ser Asn

650

Arg Glu
665
Arg Asn
Asp Arg
Asp Val
Cys Tyr
730
Ala Phe
745
Leu Glu
Val Pro

Gly Lys

Pro Asp
810

-108-

Arg

Gly

635

Leu

Leu

Leu

Gly

Phe

715

Pro

Thr

Ile

Gly

Cys

795

Leu

Ala

620

Ile

Val

Ser

Leu

Trp

700

Lys

Thr

Arg

Tyr

Thr

780

Gly

Asp

Gln

Lys

Glu

Glu

Gln

685

Arg

Glu

Tyr

Tyr

Leu

765

Gly

Glu

Cys

Lys

Thr

Cys

Lys

670

Asp

Gly

Asn

Leu

Gln

750

Ile

Ser

Pro

Ser

Ala

Asp

Leu

655

Val

Pro

Ser

Tyr

Tyr

735

Leu

Arg

Leu

Asn

Cys
815

Val

Val

640

Ser

Lys

Asn

Thr

Val

720

Gln

Arg

Tyr

Trp

Arg

800

Arg



35667

Asp Gly Glu Lys Cys Ala His His Ser His His Phe Ser Leu Asp Ile
820 825 830

Asp Val Gly Cys Thr Asp Leu Asn Glu Asp Leu Gly Val Trp Val Ile
835 840 845

Phe Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asn Leu Glu
850 855 860

Phe Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg Val Lys
865 870 875 880

Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Glu Trp Glu
885 890 895

Thr Asn Ile Val Tyr Lys Glu Ala Lys Glu Ser Val Asp Ala Leu Phe
900 905 910

Val Asn Ser Gln Tyr Asp Gln Leu Gln Ala Asp Thr Asn Ile Ala Met
915 920 925

Tle His Ala Ala Asp Lys Arg Val His Ser Ile Arg Glu Ala Tyr Leu
930 935 940

Pro Glu Leu Ser Val Ile Pro Gly Val Asn Ala Ala Ile Phe Glu Glu
945 950 955 960

Leu Glu Gly Arg Ile Phe Thr Ala Phe Ser Leu Tyr Asp Ala Arg Asn
965 970 975

Val Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Trp Asn Val
980 985 990

Lys Gly His Val Asp Val Glu Glu Gln Asn Asn Gln Arg Ser Val Leu
995 1000 1005

Val Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val
1010 1015 : 1020

-109-



35667

Cys Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu
1025 1030 1035

Gly Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn
1040 1045 1050

Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu Ile Tyr
1055 1060 1065

Pro Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr Val Asn Gln Glu
1070 1075 1080

Glu Tyr Gly Gly Ala Tyr Thr Ser Arg Asn Arg Gly Tyr Asn Glu
1085 1090 1095

Ala Pro Ser Val Pro Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys
1100 1105 1110

Ser Tyr Thr Asp Gly Arg Arg Glu Asn Pro Cys Glu Phe Asn Arg
1115 1120 1125

Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lys
1130 1135 1140

Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp Ile Glu Ile
1145 1150 1155

Gly Glu Thr Glu Gly Thr Phe Ile Val Asp Ser Val Glu Leu Leu
1160 1165 1170

Leu Met Glu Glu

1175
<210> 11
<211> 3534
<212> ADN

<213> Trinh tuyu nhédn tao
<220>

<223> Trinh tu nucleotit tdng hop hoan toan m& héa BCW 003 dé su dung
trong thuc vat

-110-



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

<400>

CDS
(1)..(3531)
BCW 003

11

atg gac aac aac ccg aac atc

48

Met Asp Asn Asn Pro Asn Ile Asn

1

5

tcc aac ccg gag gtc gag gtg

96

Ser Asn Pro Glu Val Glu Val Leu

20

tac act ccc atc gac atc agc

144

Tyr Thr Pro Ile Asp Ile Ser Leu

35

40

gag ttc gtg ccc ggc gcg ggg

192

Glu Phe Val Pro Gly Ala Gly Phe

50

55

tgg ggc atc ttc ggt ccg agc

240

Trp Gly Ile Phe Gly Pro Ser Gln

65

70

gag cag ctg atc aac cag cgc

288

Glu Gln Leu Ile Asn Gln Arg Ile

85

atc tcc cgg ctg gag ggc ctc

336

Ile Ser Arg Leu Glu Gly Leu Ser

100

agc ttc cgg gag tgg gaa dgcc

384

Ser Phe Arg Glu Trp Glu Ala Asp

115

120

gag atg cgg att cag ttc aac

432

Glu Met Arg Ile Gln Phe Asn Asp

130

135

35667

aac

Glu

ctg

Gly
25

ctc

Ser

ttc

Val

cag

Trp

atc

Glu

tcc

Asn
105

gat

Pro

gac

Met

gag

Cys

ggc

Gly

agc

Leu

gtt

Leu

tag

Asp

gag

Glu
90

aac

Leu

ccg

Thr

atg

Asn

-111-

tgc atc ccc tac aac tgc

Ile Pro Tyr Asn Cys Leu
15

ggc gaa agg atc gag acc

Glu Arg Ile Glu Thr Gly
30

ctg acc cag ttc ctg ctc

Thr Gln Phe Leu Leu Ser
45

ctc ggc ctg gtc gac atc

Gly Leu Val Asp Ile Ile
60

gac gcc ttt ctc gtt cag

Ala Phe Leu Val Gln Ile
75 80

gag ttc gcc cgc aac cag

Phe Ala Arg Asn Gln Ala
95

ctg tac caa atc tac gcc

Tyr Gln Ile Tyr Ala Glu
110

acc aac ccc gct ctc agg

Asn Pro Ala Leu Arg Glu
125

aac tcc gct ctc acg act

Ser Ala Leu Thr Thr Ala
140

ctc

ggc

tct

atc

att

gcg

gag

gag

gcc



atc
480
Ile
145

tac
528
Tyr

gtg
576
Val

tac
624
Tyr

cgc
672
Arg

gac
720
Asp
225

ctc
768
Leu

att
816
Ile

ctg
864
Leu

cag
912
Gln

cca ctc ctc gct gtg cag

Pro Leu Leu Ala Val Gln Asn
150

gtg cag gcc gcc aat ctg

Val Gln Ala Ala Asn Leu His
165

ttc ggg cag cgc tgg ggc

Phe Gly Gln Arg Trp Gly Phe
180

aac gat ctc act cgc ctc

Asn Asp Leu Thr Arg Leu Ile
195 200

tgg tac aac act ggt ctt

Trp Tyr Asn Thr Gly Leu Glu
210 215

tgg gtg cgc tac aac cag

Trp Val Arg Tyr Asn Gln Phe
230

gac atc gta gcc ctc ttt

Asp Ile Val Ala Leu Phe Pro
245

cgc acc gtc agc cag ctc

Arg Thr Val Ser Gln Leu Thr
260

gag aac ttc gac ggc tcc

Glu Asn Phe Asp Gly Ser Phe
275 280

aac atc cgc caa cct cat

Asn Ile Arg Gln Pro His Leu
290 295

35667

aac

Tyr

cac

Leu

ttc

Asp
185

atc

Gly

gag

Arg

ttc

Arg

CcccC

Asn

acc

Arg
265

ttt

Arg

ctg

Met

tac

Gln

ctc

Ser
170

gac

Ala

ggc

Asn

aga

Val

cgg9

Arg

aac

Tyr
250

agg

Glu

cgc

Gly

atg

Asp

-112-

caa gtg ccg ctc ctg tcc

Val Pro Leu Leu Ser Val
155 160

tcc gtc ctc cgg gac gtt

Val Leu Arg Asp Val Ser
175

gcc gct acc atc aac tcc

Ala Thr Ile Asn Ser Arg
190

aac tac acc gac tat gcc

Tyr Thr Asp Tyr Ala Val
205

gtc tgg ggc ccg gac agc

Trp Gly Pro Asp Ser Arg
220

cgc gag ctg acc ctc acc

Glu Leu Thr Leu Thr Val
235 240

tac gac tcc cgg cgc tac

Asp Ser Arg Arg Tyr Pro
255

gag atc tac acc aac cct

Ile Tyr Thr Asn Pro Val
270

ggg atg gcc caa cgc ata

Met Ala Gln Arg Ile Glu
285

gac atc ctt aat tct atc

Ile Leu Asn Ser Ile Thr
300

gtg

agc

cgt

gtg

cgc

gtg

ccg

gtg

gag

acc



atc tac act gac gtt cat cgc
960

Ile Tyr Thr Asp Val His Arg Gly
305 310

atc act gcg tcg ccc gtt ggt

1008

Ile Thr Ala Ser Pro Val Gly Phe
325

ctg ttc gga aac gcg ggc aat

1056

Leu Phe Gly Asn Ala Gly Asn Ala
340

acc ggc ctc ggc atc ttc cgt

1104

Thr Gly Leu Gly Ile Phe Arg Thr
355 360

atc att ctt ggc agc ggt ccc

1152

Ile Ile Leu Gly Ser Gly Pro Asn
370 375

ggc acc gag ttc agc ttc gcce
1200

Gly Thr Glu Phe Ser Phe Ala Ser
385 390

atc tat cgc cag cgc ggt act

1248

Ile Tyr Arg Gln Arg Gly Thr Val
405

cag gac aac tct gtc cca cct

1296

Gln Asp Asn Ser Val Pro Pro Arg
420

cac gtc act atg ctg agt cag

1344

His Val Thr Met Leu Ser Gln Ala
435 440

gct ccg acg ttt agc tgg cag

1392

Ala Pro Thr Phe Ser Trp Gln His
450 455

att gcg gct gac tcc atc act
1440

35667

g99

Phe

ttc

Ser

gcc

Ala
345

aca

Leu

aat

Asn

agt

Leu

gtg

Asp

cgc

Ala
425

gct

Ala

cac

Arg

Ccaa

ttt

Asn

tcc

Gly
330

gct

Pro

ctg

Ser

aac

Gln

ctt

Thr

gac

Ser
410

gcc

Gly

gcg

Gly

agg

Ser

atc

-113-

aac tac tgg tcg ggc cac

Tyr Trp Ser Gly His Gln
315 320

ggc ccg gag ttc gcg ttc

Pro Glu Phe Ala Phe Pro
335

cca ccc gta ttg gtg agc

Pro Val Leu Val Ser Leu
350

tct agc cct ctg tac aga

Ser Pro Leu Tyr Arg Arg
365

cag gaa ctc ttc gtg ttg

Glu Leu Phe Val Leu Asp
380

acg acc aat ttg ccc tcc

Thr Asn Leu Pro Ser Thr
395 400

tcc ctt gat gtg ata cca

Leu Asp Val Ile Pro Pro
415

ggt ttc tcc cac cgc ctc

Phe Ser His Arg Leu Ser
430

gga gcc gtg tac acc ctt

Ala Val Tyr Thr Leu Arg
445

agc gcg act acc acg aac

Ala Thr Thr Thr Asn Ile
460

cct gcc gtt aag ggt cgc

caa

cct

ctg

agg

gac

aca

cct

agc

cgg

atc

tcc



Ile Ala Ala Asp Ser Ile Thr Gln

465

atc atc aac

1488

470

aat ggg aca dJgtg

Ile Ile Asn Asn Gly Thr Val Ile

485

gac ctg gtg agg ctg tac aac

1536

Asp Leu Val Arg Leu Tyr Asn Ala

500

tac ctc gaa gtc ccg atc ttc

1584

Tyr Leu Glu Val Pro Ile Phe Phe

515

520

gtc agg gtc cgg tac gcc tca

1632

Val Arg Val Arg Tyr Ala Ser Thr

530

535

ttc ggc aac atc agc cac ccg

1680

Phe Gly Asn Ile Ser His Pro Thr

545

550

ctg gac aat ctg caa agc aac

1728

Leu Asp Asn Leu Gln Ser Asn AsSp

565

acg ttc ctc ccg agc ctc ggc

1776

Thr Phe Leu Pro Ser Leu Gly Pro

580

tcc acc atc aac ctg atc gtg

1824

Ser Thr Ile Asn Leu Ile Val Asp

595

600

gcc act ttc gag gct gag tcc

1872

Ala Thr Phe Glu Ala Glu Ser Asp

610

615

aat gct ctg ttt acc tcc acc

1920

Asn Ala Leu Phe Thr Ser Thr Asn

625

630

35667

Ile

atc

Ser

gcg

Asp
505

ttc

Gln

acc

Ser

acc

Thr

gat

Phe

Cca

Ser
585

gat

Arg

gac

Leu

aat

Gln

Pro

tcg

Gly
490

gac

Phe

cag

Ser

tca

Ser

acg

Phe

ttc

Gly
570

tcc

Ile

cgg

Phe

cta

Glu

cag

Leu

-114-

Ala Val Lys Gly Arg Ser
475 480

gga Cccg ggc ttc acc ggc

Pro Gly Phe Thr Gly Gly
495

ttc aac atc aac aac agg

Asn Ile Asn Asn Arg Ala
510

tcg ccc agc acg aac tat

Pro Ser Thr Asn Tyr Arg
525

tcc ctc ccg gtc gat gtg

Leu Pro Val Asp Val Val
540

ttt ccg gct acc gcc cga

Pro Ala Thr Ala Arg Ser
555 560

ggc tac att gac att gcc

Tyr Ile Asp Ile Ala Gly
575

atc ggc atc cgg ccc atg

Gly Ile Arg Pro Met Leu
590

ttt gag ttc atc cca gtg

Glu Phe Ile Pro Val Thr
605

gag cgt gct cag aag gca

Arg Ala Gln Lys Ala Val
620

ctc ggc att aag acc gat

Gly Ile Lys Thr Asp Val
635 640

ggt

gcg

cgt

gtc

tcc

999

ctc

aca

gtc

gtg



acc gat tac cac att gac caa

1968

Thr Asp Tyr His Ile Asp Gln Val

645

gat gag ttc tac ctt gat gag

2016

Asp Glu Phe Tyr Leu Asp Glu Lys

660

cac gct aag aga ctc tcg gac

2064

His Ala Lys Arg Leu Ser Asp Glu

675

680

ttc aga ggg atc aac cgt cag

2112

Phe Arg Gly Ile Asn Arg Gln Pro

690

695

gac atc act atc cag ggc ggt

2160

Asp Ile Thr Ile Gln Gly Gly Asp

705

710

acc ctg ccg ggc acc ttt gac

2208

Thr Leu Pro Gly Thr Phe Asp Glu

725

aag att gac gag tcc aag ctc

2256

Lys Ile Asp Glu Ser Lys Leu Lys

740

ggt tac atc gag gac tcc caa

2304

Gly Tyr Ile Glu Asp Ser Gln Asp

aac gct aag cac gag

2352

Asn Ala Lys His Glu Thr Val Asn

770

755

775

760

act gtc

ccc ttg tcc gct cag agc cca

2400

Pro Leu Ser Ala Gln Ser Pro Ile

785

790

35667

gtc

Ser

aag

Arg
665

gaa

Arg

cca

Asp

gat

Asp

gaa

Cys

aag

Ala
745

gac

Leu

aac

Val

atc

Gly

tca

Asn
650

agg

Glu

cgc

Asn

gac

Arg

gac

Val

tgc

Tyr
730

gcg

Phe

ctg

Glu

gtg

Pro

ggc

Lys

-115-

aac ctc gtt gag tgc ctc

Leu Val Glu Cys Leu Ser
655

gag ctt tca gag aaa gtt

Leu Ser Glu Lys Val Lys
670

aat ctg ttg caa gat ccc

Leu Leu Gln Asp Pro Asn
685

cgg gga tgg cgc ggg tcc

Gly Trp Arg Gly Ser Thr
700

gtc ttc aag gag aac tac

Phe Lys Glu Asn Tyr Val
715 720

tac ccc act tac ctc tac

Pro Thr Tyr Leu Tyr Gln
735

ttc aca cgc tac cag ctc

Thr Arg Tyr Gln Leu Arg
750

gaa atc tac ctg atc cgc

Ile Tyr Leu Ile Arg Tyr
765

ccc ggc acc ggc agc ctg

Gly Thr Gly Ser Leu Trp
780

aag tgc ggc gag ccc aac

Cys Gly Glu Pro Asn Arg
795 800

tcg

aag

aac

acg

gtg

cag

agg

tac

tgg

cgc



tgc gcg ccc cac ctg gaa tgg

2448

Cys Ala Pro His Leu Glu Trp Asn
805

gac gga gag aag tgc gcg cat

2496

Asp Gly Glu Lys Cys Ala His His
820

gac gtc ggt tgc acc gac ctt

2544

Asp Val Gly Cys Thr Asp Leu Asn
835 840

ttc aag atc aag act cag gac

2592

Phe Lys Ile Lys Thr Gln Asp Gly
850 855

ttc ctg gag gag aag ccc ctc
2640

Phe Leu Glu Glu Lys Pro Leu Val
865 870

agg gcc gag aag aaa tgg cgc

2688

Arg Ala Glu Lys Lys Trp Arg Asp
885

acc aac atc gtg tac aag gaa

2736

Thr Asn Ile Val Tyr Lys Glu Ala
900

gtc aac agc cag tac gac cag

2784

Val Asn Ser Gln Tyr Asp Gln Leu
915 920

atc cat gcg gcc gac aag cgc

2832

Ile His Ala Ala Asp Lys Arg Val
930 935

ccc gag ctg tcc gtc atc ccc
2880

Pro Glu Leu Ser Val Ile Pro Gly
945 950

ctg gag ggc cgc atc ttc acc
2928

35667

aac

Pro

cac

Ser
825

aac

Glu

ggc

His

gtt

Gly

gac

Lys

gcg

Lys
905

ctc

Gln

gtc

His

ggc

Val

gcc

ccc

Asp
810

tcc

His

gag

Asp

cac

Ala

ggc

Glu

aag

Arg
890

aag

Glu

cag

Ala

cac

Ser

gtc

Asn

ttc

-116-

gac ctc gac tgt agc tgc

Leu Asp Cys Ser Cys Arg
815

cac cac ttc agc ctc gac

His Phe Ser Leu Asp Ile
830

gat ctg ggc gtt tgg gtg

Leu Gly Val Trp Val Ile
845

gcc cgc ctg gga aac ctg

Arg Leu Gly Asn Leu Glu
860

gag gcc ctg gcc cgc gtc

Ala Leu Ala Arg Val Lys
875 880

cgc gag aag ctg gag tgg

Glu Lys Leu Glu Trp Glu
895

gag tca gtt gac gcc ctg

Ser Val Asp Ala Leu Phe
910

gca gac aca aac atc gct

Asp Thr Asn Ile Ala Met
925

tcc atc cgc gag gcg tac

Ile Arg Glu Ala Tyr Leu
940

aac gcc gcg atc ttt gag

Ala Ala Ile Phe Glu Glu
955 960

tcc ctc tac gac gca cgc

cgc

atc

atc

gag

aag

gag

ttc

atg

ctg

gag

aac



Leu Glu Gly Arg Ile Phe Thr Ala Phe

gtt atc aag aat ggc gac ttc aac

2976

Val Ile Lys Asn Gly Asp Phe Asn Asn
985

aag ggc cac gtg gac gtc gag gag

3024

35667

965

980

Lys Gly His Val Asp Val Glu Glu

gtc gtc

3069

Val Val
1010

tgc cct

3114

Cys Pro
1025

ggc tac

3159

Gly Tyr
1040

acg gat

3204

Thr Asp
1055

ccg aac

3249

Pro Asn
1070

gaa tac

3294

Glu Tyr
1085

gca ccc

3339

Ala Pro
1100

tcg tac

3384

Ser Tyr
1115

995

1000

ccg gag tgg gag gcce

Pro Glu Trp Glu Ala Glu

1015
gga cgc ggg tac atc

Gly Arg Gly Tyr Ile Leu
1030

gga gag ggc tgc gtc

Gly Glu Gly Cys Val Thr

1045
gag ctt aag ttc agc

Glu Leu Lys Phe Ser Asn

1060
aac acg gtc acc tgc

Asn Thr Val Thr Cys Asn

1075
ggt gga gct tac acc

Gly Gly Ala Tyr Thr
1090

Ser

tct gtc ccg gcc gac

Ser Val Pro Ala Asp
1105

Tyr

acc gac gga cgc aga

Thr Asp Gly Arg Arg Glu
1120

Gln Asn Asn Gln Arg

Ser Leu Tyr Asp Ala Arg Asn
970 975

aac ggg ctg tcc tgc tgg aat

Gly Leu Ser Cys Trp Asn Val
990
cag aac aac cag cgc tca gtc

Ser Val Leu

1005

gaa gtc agc cag gaa gtc cgc

Val Ser Gln Glu Val Arg Val
1020

ctg cgc gtc act gcc tac aag

Arg Val Thr Ala Tyr Lys Glu
1035

acc atc cat gag atc gaa aac

Ile His Glu Ile Glu Asn Asn
1050

aac tgt gtt gaa gag gaa atc

Cys Val Glu Glu Glu Ile Tyr
1065

aat gat tac acc gtc aac cag

Asp Tyr Thr Val Asn Gln Glu
1080

tcc cgc aac agg dggc tac aac

Arg Asn Arg Gly Tyr Asn Glu
1095

tac gct tca gtc tac gaa gag

Ala Ser Val Tyr Glu Glu Lys
1110

gag aac ccg tgt gag ttc aac

Asn Pro Cys Glu Phe Asn Arg

1125

-117-

gtc

ctg

gtc

gaa

aac

tac

gag

gag

aag

cgc



35667

ggc tac cgc gat tac acc ccg ctg cct gtc ggg tac gtc

3429

Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lys
1130 1135 1140

gag ctg gaa tac ttc cca gag acc gac aaa gtc tgg att

3474

Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp Ile Glu Ile
1145 1150 1155

ggc gag acc gag ggc acg ttc atc gtg gac tcc gtc gaa

3519

Gly Glu Thr Glu Gly Thr Phe Ile Val Asp Ser Val Glu Leu Leu
1160 1165 1170

ctg atg gaa gag
3534
Leu Met Glu Glu

1175

<210> 12

<211> 1177

<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> CAu truc tbéng hop

<400> 12

Met Asp Asn Asn Pro Asn Ile Asn Glu Cys Ile Pro Tyr Asn Cys Leu

1 5 10 15

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

Tyr Thr Pro Ile Asp Ile Ser Leu Ser Leu Thr Gln Phe Leu Leu Ser

35 40 45

Glu Phe Val Pro Gly Ala Gly Phe Val Leu Gly Leu Val Asp Ile Ile

50 55 60

Trp Gly Ile Phe Gly Pro Ser Gln Trp Asp Ala Phe Leu Val Gln Ile

65 70 75 80

-118-

acc

gag

ctc

aaa

atc

ctt

tga



Glu

Ile

Ser

Glu

Ile

145

Tyr

Val

Tyr

Arg

Asp

225

Leu

Ile

Leu

Gln

Ser

Phe

Met

130

Pro

Val

Phe

Asn

Trp

210

Trp

Asp

Arg

Glu

Leu

Arg

Arg

115

Arg

Leu

Gln

Gly

Asp

195

Tyr

Val

Ile

Thr

Asn
275

Ile

Leu

100

Glu

Ile

Leu

Ala

Gln

180

Leu

Asn

Arg

Val

Val

260

Phe

Asn

85

Glu

Trp

Gln

Ala

Ala

165

Arg

Thr

Thr

Tyr

Ala

245

Ser

Asp

Gln

Gly

Glu

Phe

Val

150

Asn

Trp

Arg

Gly

Asn

230

Leu

Gln

Gly

Arg

Leu

Ala

Asn

135

Gln

Leu

Gly

Leu

Leu

215

Gln

Phe

Leu

Ser

Ile

Ser

Asp

120

Asp

Asn

His

Phe

Ile

200

Glu

Phe

Pro

Thr

Phe
280

35667

Glu Glu
90

Asn Leu
105

Pro Thr

Met Asn

Tyr Gln

Leu Ser
170

Asp Ala
185

Gly Asn

Arg Val

Arg Arg

Asn Tyr

250

Arg Glu
265

Arg Gly

-119-

Phe

Tyr

Asn

Ser

Val

155

Val

Ala

Tyr

Trp

Glu

235

Asp

Ile

Met

Ala

Gln

Pro

Ala

140

Pro

Leu

Thr

Thr

Gly

220

Leu

Ser

Tyr

Ala

Arg

Ile

Ala

125

Leu

Leu

Arg

Ile

Asp

205

Pro

Thr

Arg

Thr

Gln
285

Asn

Tyr

110

Leu

Thr

Leu

Asp

Asn

190

Tyr

Asp

Leu

Arg

Asn

270

Arg

Gln
95

Ala

Arg

Thr

Ser

Val

175

Ser

Ala

Ser

Thr

Tyr

255

Pro

Ile

Ala

Glu

Glu

Ala

Val

160

Ser

Arg

Val

Arg

Val

240

Pro

Val

Glu



Gln

Ile

305

Ile

Leu

Thr

Ile

Gly

385

Ile

Gln

His

Ala

Ile

465

Ile

Asn

290

Tyr

Thr

Phe

Gly

Ile

370

Thr

Tyr

Asp

Val

Pro

450

Ala

Ile

Ile

Thr

Ala

Gly

Leu

355

Leu

Glu

Arg

Asn

Thr

435

Thr

Ala

Asn

Arg

Asp

Ser

Asn

340

Gly

Gly

Phe

Gln

Ser

420

Met

Phe

Asp

Asn

Gln

Val

Pro

325

Ala

Ile

Ser

Ser

Arg

405

Val

Leu

Ser

Ser

Gly
485

Pro

His

310

Val

Gly

Phe

Gly

Phe

390

Gly

Pro

Ser

Trp

Ile

470

Thr

His

295

Arg

Gly

Asn

Arg

Pro

375

Ala

Thr

Pro

Gln

Gln

455

Thr

Val

Leu

Gly

Phe

Ala

Thr

360

Asn

Ser

Val

Arg

Ala

440

His

Gln

Ile

35667

Met

Phe

Ser

Ala

345

Leu

Asn

Leu

Asp

Ala

425

Ala

Arg

Ile

Ser

Asp

Asn

Gly

330

Pro

Ser

Gln

Thr

Ser

410

Gly

Gly

Ser

Pro

Gly
490
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Ile

Tyr

315

Pro

Pro

Ser

Glu

Thr

395

Leu

Phe

Ala

Ala

Ala

475

Pro

Leu

300

Trp

Glu

Val

Pro

Leu

380

Asn

Asp

Ser

Val

Thr

460

Val

Gly

Asn

Ser

Phe

Leu

Leu

365

Phe

Leu

Val

His

Tyr

445

Thr

Lys

Phe

Ser

Gly

Ala

Val

350

Tyr

Val

Pro

Ile

Arg

430

Thr

Thr

Gly

Thr

Ile

His

Phe

335

Ser

Arg

Leu

Ser

Pro

415

Leu

Leu

Asn

Arg

Gly
495

Thr

Gln

320

Pro

Leu

Arg

Asp

Thr

400

Pro

Ser

Arg

Ile

Ser

480

Gly



Asp

Tyr

Val

Phe

545

Leu

Thr

Ser

Ala

Asn

625

Thr

Asp

His

Phe

Leu

Leu

Arg

530

Gly

Asp

Phe

Thr

Thr

610

Ala

Asp

Glu

Ala

Arg
690

Val

Glu

515

Val

Asn

Asn

Leu

Ile

595

Phe

Leu

Tyr

Phe

Lys

675

Gly

Arg

500

Val

Arg

Ile

Leu

Pro

580

Asn

Glu

Phe

His

Tyr

660

Arg

Ile

Leu

Pro

Tyr

Ser

Gln

565

Ser

Leu

Ala

Thr

Ile

645

Leu

Leu

Asn

Tyr

Ile

Ala

His

550

Ser

Leu

Ile

Glu

Ser

630

Asp

Asp

Ser

Arg

Asn

Phe

Ser

535

Pro

Asn

Gly

Val

Ser

615

Thr

Gln

Glu

Asp

Gln
695

Ala

Phe

520

Thr

Thr

Asp

Pro

Asp

600

Asp

Asn

Val

Lys

Glu

680

Pro

35667

Asp

505

Gln

Ser

Thr

Phe

Ser

585

Arg

Leu

Gln

Ser

Arg

665

Arg

Asp

Phe

Ser

Ser

Phe

Gly

570

Ile

Phe

Glu

Leu

Asn

650

Glu

Asn

Arg

-121-

Asn

Pro

Leu

Pro

555

Tyr

Gly

Glu

Arg

Gly

635

Leu

Leu

Leu

Gly

Tle

Ser

Pro

540

Ala

Ile

Ile

Phe

Ala

620

Ile

Val

Ser

Leu

Trp
700

Asn

Thr

525

Val

Thr

Asp

Arg

Ile

605

Gln

Lys

Glu

Glu

Gln

685

Arg

Asn

510

Asn

Asp

Ala

Ile

Pro

590

Pro

Lys

Thr

Cys

Lys

670

Asp

Gly

Arg

Tyr

Val

Arg

Met

Val

Ala

Asp

Leu

655

Val

Pro

Ser

Ala

Arg

Val

Ser

560

Gly

Leu

Thr

vVal

Val

640

Ser

Lys

Asn

Thr



Asp

705

Thr

Lys

Gly

Asn

Pro

785

Cys

Asp

Asp

Phe

Phe

865

Arg

Thr

Ile

Leu

Ile

Tyr

Ala

770

Leu

Ala

Gly

Val

Lys

850

Leu

Ala

Asn

Thr

Pro

Asp

Ile

755

Lys

Ser

Pro

Glu

Gly

835

Ile

Glu

Glu

Ile

Ile

Gly

Glu

740

Glu

His

Ala

His

Lys

820

Cys

Lys

Glu

Lys

Val
900

Gln

Thr

725

Ser

Asp

Glu

Gln

Leu

805

Cys

Thr

Thr

Lys

Lys

885

Tyr

Gly

710

Phe

Lys

Ser

Thr

Ser

790

Glu

Ala

Asp

Gln

Pro

870

Trp

Lys

Gly

Asp

Leu

Gln

Val

775

Pro

Trp

His

Leu

Asp

855

Leu

Arg

Glu

Asp

Glu

Lys

Asp

760

Asn

Ile

Asn

His

Asn

840

Gly

Val

Asp

Ala

35667

Asp

Cys

Ala

745

Leu

Val

Gly

Pro

Ser

825

Glu

His

Gly

Lys

Lys
905

Val

Tyr

730

Phe

Glu

Pro

Lys

Asp

810

His

Asp

Ala

Glu

Arg

890

Glu

-122-

Phe

715

Pro

Thr

Ile

Gly

Cys

795

Leu

His

Leu

Arg

Ala

875

Glu

Ser

Lys

Thr

Arg

Tyr

Thr

780

Gly

Asp

Phe

Gly

Leu

860

Leu

Lys

Val

Glu

Tyr

Tyr

Leu

765

Gly

Glu

Cys

Ser

Val

845

Gly

Ala

Leu

Asp

Asn

Leu

Gln

750

Ile

Ser

Pro

Ser

Leu

830

Trp

Asn

Arg

Glu

Ala
910

Tyr

Tyr

735

Leu

Arg

Leu

Asn

Cys

815

Asp

vVal

Leu

Val

Trp

895

Leu

Val

720

Gln

Arg

Tyr

Trp

Arg

800

Arg

Ile

Ile

Glu

Lys

880

Glu

Phe



35667

Val Asn Ser Gln Tyr Asp Gln Leu Gln Ala Asp Thr Asn Ile Ala Met
915 920 925

Ile His Ala Ala Asp Lys Arg Val His Ser Ile Arg Glu Ala Tyr Leu
930 935 940

Pro Glu Leu Ser Val Ile Pro Gly Val Asn Ala Ala Ile Phe Glu Glu
945 950 955 960

Leu Glu Gly Arg Ile Phe Thr Ala Phe Ser Leu Tyr Asp Ala Arg Asn
965 970 975

Val Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Trp Asn Val
980 985 990

Lys Gly His Val Asp Val Glu Glu Gln Asn Asn Gln Arg Ser Val Leu
995 1000 1005

Val Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val
1010 1015 1020

Cys Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu
1025 1030 1035

Gly Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn
1040 1045 1050

Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu Ile Tyr
1055 1060 1065

Pro Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr Val Asn Gln Glu
1070 1075 1080

Glu Tyr Gly Gly Ala Tyr Thr Ser Arg Asn Arg Gly Tyr Asn Glu
1085 1090 1095

Ala Pro Ser Val Pro Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys
1100 1105 1110
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Ser

Gly

Glu

Gly

Leu

Tyr
1115

Tyr
1130

Leu
1145

Glu
1160

Met
1175

Thr

Arg

Glu

Thr

Glu

Asp

Asp

Tyr

Glu

Glu

Gly

Tyr

Phe

Gly

Arg

Thr

Pro

Thr

35667

Arg Glu
1120

Pro Leu

1135

Glu
1150

Thr

Phe
1165

Ile

Asn Pro Cys

Pro Val Gly

Asp Lys Val

Val Asp Ser

-124-

Glu
1125

Phe

Tyr Val

1140

Trp Ile

1155

Val Glu
1170

Asn

Thr

Glu

Leu

Arg

Lys

Ile

Leu





