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Linh vie ky thuit dwoc dé cip
Sang ché d& cép dén protein diét loai gdy hai va phan tr axit nucleic ma héa

chung, cing nhu ché phim va phuong phéap dé kiém soét loai gdy hai cay trdng.

Tinh trang k§ thuit ciia sing ché

Bacillus thuringiensis (Bt) 1a vi khuin dét trdng tao thanh bao tir gam duong
khac biét duge dic trung boi kha nang tao ra thé vai tinh thé cta n6 dic biét doc ddi
v6i mot s& bod va loai nhét dinh cua loai gy hai cdy trong, bao gdm con tring, nhung
v0 hai d6i voi cdy va va cac sinh vat khong phai dich khac. Vi Iy do nay, ché phim
chtta ching Bacillus thuringiensis hodc protein diét con trung cta ching ¢ thé duge
ding lam chét diét con trung chip nhan duoc cho mdi truong dé kiém soat cac loai gdy
hai coOn tring nong nghié¢p hodc vecto con trung ctuia nhiéu bénh & nguoi hodc dong vat
khéc nhau.

Céc protein Crystal (Cry) tir Bacillus thuringiensis ¢6 hoat tinh diét con trung
hi¢u nghi¢m khang chu yé11 1a 4u trung bd cénh vay, b0 hai canh, va bd canh cing.
Céc protein nay con thé hién hoat tinh khang céc loai gdy hai trong cic bd gay hai
canh mang, canh déu, chdy, an 16ng, va ve bét, cling nhu cac bd khong xuong sbng
khéc nhu giun tron, sdn dep, va trung roi (Feitelson, J. 1993. The Bacillus
Thuringiensis family tree. In Advanced Engineered Pesticides. Marcel Dekker, Inc.,
New York, N.Y.). Céc protein nay ban ddu duoc phan loai 13 Cryl dén CryVI chi yéu
dua trén hoat tinh di€t con trung ctia chung. Céc 16p chinh 1a dic hi€u bd canh vay (I),
ddc hiéu bd canh vady va bd hai canh (II), ddc hi¢u bd canh cting (III), ddc hi¢u bo hai
canh (IV), va dédc hi¢u giun tron (V) va (VI). Céac protein con dugc phén loai thanh céc.
phan ho; cic protein lién quan cao hon trong mdi ho duoc dit cic chit cdi phan chia
nhu CrylA, CryIB, CrylC, v.v. Céc protein lién quan gin hon nita trong mdi nhém
duoc dat tén nhu CrylC(a), CryIC(b), v.v. Cac thuat ngit “ddc t& Cry” va "ndi doc to

denta" dugc st dung hoan dbi vai thuat ngit “protein Cry.” Danh phép hién nay cho
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protein Cry va gen la dua trén sy twong ddng trinh ty axit amin hon 12 ddc tinh nhim
dich con trung (Crickmore et al. (1998) Microbiol. Mol. Biol. Rev. 62:807-813). Theo
phén loai duoc chép nhan hon nay, mdi ddc t§ duoc dat tén duy nhét két hop véi hang
chinh (chit s6 A rép), hang ther hai (ky tw viét hoa), hang thtr ba (ky tu viét thuong), va
hang th tu (chir sb A rép khac). Theo phan loai hién nay, céc chix s6 La Ma duoc dbi
cho céc chit s6 A rap & hang tht nhit. Vi du, "CrylA(a)" theo danh phép cii nay la
"CrylAa" theo danh phdp hi¢n nay.

Céc protein Cry 1a cac phan tit protein hinh cAu ma tich tu thanh céc tién doc to
& dang tinh thé trong sudt giai doan hinh thanh bao t& ctia Bt. Sau khi loai gdy hai an
vao bung, cac tinh thé thudong dugc hoa tan va gidi phong tién doc t§, ma co thé cé
kich thude ndm trong khoang, vi du, tir 130-140kDa d6i véi cac protein Cry c6 hoat
tinh v4i b0 canh vay va 60-80kDa dbi véi cac protein Cry c6 hoat tinh véi b canh
cimg. Céc tién doc t6 dugc chuyén thanh cic doan doc t6 chin mudi (khoang 60-
70kDa ving dau N) bdi cac proteaza trong rudt trong loai gdy hai dich. Nhiéu trong s6
cac protein nay la kha doc dbi véi con trung dich cu thé, nhung vo hai dbi véi cay
trdng va cac sinh vat khong phai dich khac.

Cac protein Cry thuong c6 nam vung trinh tu bao tdn, va ba ving ciu tric bao
tdn (xem, vi du, de Maagd et al. (2001) Trends Genetics 17:193-199). Vung chu tric
bao ton tht nhit, goi 12 ving I, thuong gdm ¢6 bay ciu tric xo#n anpha va lién quan
dén chén mang va tao 18 rong. Viung II thuong gdm c6 ba nép gip beta dugc b tri
trong cAu hinh chia khoa Greek, va vung 111 thuong gdm c6 hai nép gdp beta d6i song
trong c4u tao ‘cudn léng' (de Maagd va cdng sy, 2001, & trén). Cac vung II va III lién
quan dén nhan dién thy thé va lién két, va do d6 dugc coi 1a cac phan xac dinh dic
trung doc 6.

Nhiéu cdy trong c6 gid tri thvong mai, bao gdm cac cdy nong nghiép thong
thuong, dé bi tin coéng béi cac loai gy hai ciy trdng bao gdm cac loai gy hai con
trung va giun tron, gy gidm dang ké san lwong va chit luong ciy trong. Vi du, loai
gdy hai cy trong 1a yéu t chinh trong sy thiét hai vé cdy nong nghiép quan trong cua
thé giéi. Khoang 8 ty do la My bi mét mdi ndm & M§ chi do giy hai cia cdc loai gay
hai khéng phai dong vat c6 va bao gdm cbn tring. Ngoai thiét hai vé san lugng cdy
trdng, cac loai gay hai con tring con 13 ganh ning ddi v6i nguoi trdng rau va hoa qua,

nguoi san xuét hoa trang tri, va nguoi lam vuon gia dinh.
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Céc loai gy hai con trung chu yéu duogc kidm soat nho 4p dung chuyén sau cac
chét diét loai gay hai hoa hoc, c6 hoat tinh thong qua véc ¢ ché su tang trudéng cla
con tring, ngin ngira su 16n [én hodc sinh s6i nay né clia con trung, hodc gay chét. Cac
tac nhan kiém soat loai gdy hai sinh hoc, nhu chung Bacillus thuringiensis biéu hién
doc td diét loai gy hai nhu protein Cry, cling dugc dp dung 1én cdy tréng v6i hiéu qua
tét, tao ra su thay thé hodc phan thudng cho thubc diét loai gay hai héa hoc. Céac gen
mi hoa dbi voi mét sd trong céc protein Cry nay da dugc phan lap va biéu hién cua
chung & vét chu khac loai nhu cdy chuyén gen thé hién 14 tao ra cong cu khac dé kiém
soat cac loai gay hai con trung quan trong vé kinh té.

Do d6, c6 thé dat duoc kiém soat con trung tdt, nhung mot s6 chét hoa hoc nhét
dinh doi khi ¢6 thé con anh hudng dén con tring c6 ich khong phai dich va mot s6 chat
sinh hoc nhét dinh ¢6 phd hoat tinh rit hep. Ngoai ra, viéc st dung tiép mét s6 phuong
phap kiém soat hoa hoc va sinh hoc nhét dinh 1am ting kha ning cho loai gy hai con
trung phat trién kha nang khang cic phuong phap kidm soat ndy. Pidu nay di duoc
giam bt mot phin bang nhiéu thure té quan 1y strc khang khac nhau, nhung van ¢6 nhu
cAu d6i v6i viée phat hién cac tac nhan kiém soét loai gy hai méi va hiéu qua ma tao
ra loi ich kinh té cho ngudi nong dan va chip nhan dugc cho méi truong. Cu thé 13 c6
nhu ciu dbi v6i cc tic nhan kidm soat ma nhim dén phd rong hon cua cac loai gay
hai con trung quan trong v kinh té va kiém soét hiéu qua c4c loai con tring ma cé thé

tr& nén khang céc tdc nhan kiém soét con trung hién co.

Ban chét k§ thuit ciia sang ché

Trén co s& xem xét cac nhu cdu ndy, muc dich cla séng ché 1a dé xuit cac tac
nhéan kiém soét loai gdy hai méi bang cach dé xuét cac gen m&i va protein diét loai gay
hai ma c6 thé dung dé kiém soat nhiéu loai gay hai cdy trdng khac nhau.

Sang ché dé xudt cac ché phdm va phuong phép tao ra hoat tinh diét loai gay
hai 1én vi khuén,v cay, té bao, md va hat cta cy. Cu thé 1a, sang ché dé xuét gen khadm
bao gdm céc polynucleotit méi ma ma hoa protein Cry duogc phan lap tir Bacillus
thuringiensis (Bt) va céc trinh ty co ban tuwong dong v6i ching, ma biéu hién cta
chting tao ra trong protein doc t6 d6i voi cac loai gdy hai con tring quan trong vé kinh
té, cu thé 1a loai gay hai con tring ma pha hoai ciy trdng. Sang ché con dé xuét protein
Cry mdi tao ra tu biéu hién cua trinh ty axit nucleic, va cac ché phim va ché phim

phdi ché chira protein Cry, ma ddc v6i con trung bang cich rc che kha néng loai gay
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hai con tring séng sot, phat trién va sinh san, hodc han ché thiét hai hoc that thoét cho
cdy trong lién quan dén con tring. C4c protein Cry theo sdng ché bao gdém protein Cry
tu nhién va protein Cry dot bién ma c6 mdt hoic nhiéu viée thé, thém hodc loai axit
amin. Cac vi du cua protein Cry dot bién bao gdm nhung khdng gidi han cac loai ma
duogc dot bién dé c6 phé hoat tinh rong hon ban sao protein Cry tu nhién cua chiung
hodc loai dugc dot bién dé dé dua vao mot epitop dé tao ra cac khang thé ma nhan dién
mot cach khac protein dugc dot bién tir protein tu nhién. Cac protein Cry méi theo
sang ché c6 hoat tinh cao khang loai gdy hai con trung. Vi du, protein Cry theo sang
ché ¢6 thé duoc dung dé kiém soat mot hodc nhiéu loai gay hai con tring quan trong
vé kinh t& nhu sdu xam (Agrotisipsilon), sdu duc thin ng6é Chau Au
(Ostrinianubilalis), sdu xanh mua thu (Spodopterafiugiperda), sdu dyc trai trén cay
ngd (Helicoverpazea), sdu duc thin mia (Diatraeasaccharalis), sdu an la dau tim
(Anticarsiagemmatalis), siu do trén dau twong (Chrysodeixisincludes), sau duc than
ngd tdy nam (Diatraeagrandiosella), sau duc tri dau phuong Tay (Richiaalbicosta),
sau chdi thudc 1a (Heliothisvirescens), sdu duc than ngd chau A (Ostriniafurancalis),
sdu duc qua bong (Helicoverpaarmigera), sdu duc than soc (Chilosuppressalis), sau ci
meéo (Sesamiacalamistis), sau cubn 14 nho hai Wa (Cnaphalocrocismedinalis), va
tuong tu.

Sang ché con @& xuét polynucleotit tong hop ma ma héa protein Cry theo sang
ché va c6 mot hoic nhiéu bd ba mi dugc t8i wu hoa dé biéu hién trong sinh vat chuyén
gen nhu vi khuén va cdy trong.

Sang ché con dé xuit caset bidu hién va vecto tai té hop chita polynucleotit ma
ma hoa protein Cry theo sang ché. Sang ché con dé xuét vi khudn, cdy, té bao, mo, va
hat cda cady duogc bién nap chtra gen kham, hodc caset biéu hién hoic vecto tai td hop
ma chtra polynucleotit ma hoa protein Cry theo sang ché.

Sang ché con dé xudt phuong phap st dung polynucleotit, vi du trong cAu tric
ADN hodc gen kham hodc caset biéu hién hoic vecto tai td hop dé bién nap va biéu
hién trong sinh vat, bao gém vi sinh vat va cay tréng. Nucleotit hodc trinh tu axit amin
¢6 thé 1a trinh tu tdng hop ma duge thiét ké dé biéu hién trong sinh vat bao gom,
nhung khong gidi han &, vi sinh vat hodc cay trf“mg hoac tao ra doc td lai v6i hoat tinh
diét loai gay hai cai thién. Sang ché con dé xuit phuong phap tao ra protein Cry va dén

phuong phép st dung trinh tu axit nucleic, vi dy trong vi sinh vat dé kiém soét con
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trung hodc trong cdy chuyén gen dé tao ra su bdo vé khoi thiét hai do con tring, va
phuong phép st dung protein Cry, va cac ché pham va ché pham phéi ché bao gbm
protein Cry, vi du &p dung protein Cry hodc cac ché pham hoic ché phim phdi ché 1én
vung bi c¢on trung pha hoai, hodc dé xtr 1y phong nglra ving dé bi con tring tdn cong
hodc cy trong dé tao ra su bao vé chéng lai loi gdy hai con trang. Nucleotit hodc
trinh tu axit amin co thé 1a trinh tu téng hop ma duoc thiét ké dé biéu hién trong sinh
vét bao gdm, nhung khong gi6i han ¢, vi sinh vat hodc cay trdng.

Céac ché pham va phuong phap theo sang ché hitu dung dé tao ra sinh vat ma
doc déi v6i con trang, dic biét 1a vi khudn va cdy trdng. Cac sinh vét ndy va cdc ché
phdm c6 ngudn gbc tir ching dugc mong mubn cho cac muc dich néng nghiép. Céc
ché pham theo sang ché con hiru dung dé tao ra protein Cry thay thé hodc cai hién ma
¢6 hoat tinh diét loai gay hai, hodc dé phat hién sy c6 mit cua protein Cry hodc axit
nucleic trong san phém hoac vi sinh vét.

C4c du hiéu, khia canh, va loi ich nay va khac cla sang ché s& duogc hiéu 16

hon khi vién dan dén phin mé ta chi tiét va cac yéu cau bdo ho sau day.

M t4 vén tét céc trinh tu trong danh muc trinh tu

SEQ ID NO: 1 thé hién trinh tu nucleotit ma hoa protein BT-0009.

SEQ ID NO: 2 thé hién trinh tw nucleotit ma hoa protein BT-0012.

SEQID NO: 3 thé hién trinh tw nucleotit ma hoa protein BT-0013.

SEQ ID NO: 4 thé hién trinh tu nucleotit md hoa protein BT-0023.

SEQ ID NO: 5 thé hién trinh tu nucleotit ma hoa protein BT-0067.

SEQ ID NO: 6 thé hién trinh tu t6i wu héa bd ba ma ma héa protein BT-0009.
SEQ ID NO:7 thé hién trinh tu t5i vu héa bo ba ma ma héa protein BT-0012.
SEQ ID NO:8 thé hién trinh tu t61 vu héa bd ba ma ma hoa protein BT-0013.
SEQ ID NO:9 thé hién trinh ty tdi uru héa bo ba ma ma héa protein BT-0023.
SEQ ID NO:10 thé hién trinh ty t6i wu hoa bd ba ma ma hoa protein BT-0067.
SEQ ID NO:11 thé hién trinh ty nucleotit ma héa protein BT-0009 dot bién.
SEQ ID NO:12 thé hién trinh tu nucleotit ma hoa protein BT-0012 d¢t bién.
SEQ ID NO:13 thé hién trinh tu nucleotit ma hoéa protein BT-0013 dot bién.
SEQ ID NO:14 thé hién trinh tu nucleotit ma hoa protein BT-0023 dot bién.
SEQ ID NO:15 thé hién trinh tw nucleotit ma hoa protein BT-0067 dot bién.
SEQ ID NO:16 thé hién trinh ty axit amin cta protein BT-0009.
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SEQ ID NO:17 thé hién trinh ty axit amin cta protein BT-0012.

SEQ ID NO:18 thé hién trinh ty axit amin ca protein BT-0013.

SEQ ID NO:19 thé hién trinh ty axit amin cua protein BT-0023.

SEQ ID NO:20 thé hién trinh ty axit amin cua protein BT-0067.

SEQ ID NO:21 thé hién trinh tw axit amin ciia protein BT-0009 dt bién.
SEQ ID NO:22 thé hién trinh ty axit amin cta protein BT-0012 dot bién.
SEQ ID NO:23 thé hién trinh ty axit amin cua protein BT-0013 dot bién.
SEQ ID NO:24 thé hién trinh ty axit amin cta protein BT-0023 dot bién.
SEQ ID NO:25 thé hién trinh ty axit amin cta protein BT-0067 dot bién.
SEQ NOS:26-31 thé hién doan mdi hitu dung trong sang ché.

M6 ta chi tiét sang ché

Phin mo t& ndy khong nhim lam danh muc cuy thé cua tit ca cach khac nhau
trong d6 sang ché ¢ thé duge thuc hién, hoic tht ca cac déu hiéu co thé dugc thém
vao sang ché. Vi du, cdc ddu hiéu duoc minh hoa theo mt phuong 4n c6 thé duoc két
hop voi cac phuong an khéc, va cac d4u hiéu dugc minh hoa theo phuong 4n cu thé co
thé dugc x6a bo khoéi phuong an nay. Do do, sang ché dy tinh rdng theo mét sb
phuong an theo sang ché, d4u hiéu bat ky hodc két hop céc d4u hiéu dugc dé cap & day
¢6 thé dugc loai bo hodc bé qua. Ngoai ra, nhiéu bién thé va bd sung cho cac phuong
4n khéc nhau dugc khuyén khich & dy s& dugc thuc hién bdi ngudi c6 hiéu biét trung
binh trong linh vuc theo sang ché, ma khong vuot ra khoi pham vi sang ché. Vi vay,
phdn mo ta sau day nhim minh hoa mot sb phuong 4n cu thé cua sang ché, va khong
xac dinh tuong tan tat ca céac sép xép, dang két hop va bién thé cua ching.

Trir khi ¢6 chi dinh khéc, toan bd cac thudt ngir k¥ thuat va khoa hoc dugc st
dung & diy c6 cung nghia nhu cach hiéu thong thudng clia ngudi co hiéu biét trung
binh trong linh vuc d6i ma sang ché thudc vé. Thuat ngit dugc st dung trong phan mo
ta cla sang ché o day 1a nhdm muc dich mo ta chi cac phuong an cu thé va khong
nham gi6i han sang ché. Con duoc hiéu rang thuat nglt dugc st dung & day la nham
muc dich chi md ta cac phuong an cu thé, va khong nham giéi han pham vi cua sang

r
A
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Dinh nghia

Nhu duoc st dung ¢ ddy va ¢ yéu cAu bao ho kém theo, cic dang mao tir s it
bao gdm vién din s6 nhiéu trr khi ngft canh quy dinh rd rang khac. Do do, vi duy, vién
din dén "cay trong" 12 vién dén dén mot hodc nhidu cdy trong va bao gdm céc tuong
duong cda ching da biét dbi voi ngudi ¢ hidu biét trung binh trong linh vuc, va v.v.
Nhu duoc st dung & ddy, tir "hodc" nghia 1a mot thanh phan bét ky cla danh sach cu
thé va con bao gdbm két hop bét ky cua cac thanh phén caa danh séch d6 (tirc 13, con
bao gébm "va").

Thuat ngit "khoang" dugc st dung & ddy nghia 1a xép xi, gan, xung quanh, hodc
trong vung cta. Khi thuat ngit "khoang" duoc ding két hop v6i khoang s6, n6 thay doi
khoang nay bang cich mé rdng gidi han trén va dudi gid tri s6 duoc cho. Thong
thuong, thuat nglt "khoang" dugc sir dung & day dé thay dbi gia tri sb trén va dudi gia
tri duge cho véi phuong sai bang 20 phan trim, t5t hon 1a 10 phan trim 1én hoic
xudng (cao hon hogc thip hon). Pébi vai thuat ngit nhiét do "khoang" nghia 1a + 1°C,
tdt hon 1a + 0,5°C. Khi thuat ngt "khoang" dugc dung trong ngit canh cia sang ché (vi
du, két hop véi céc gid tri nhiét do hodc trong luong phén tr) gié tri chinh xac (tae 1a,
khong c¢6 "khoang") dugc uu tién.

Thu4t ngtt "hoat tinh" cta protein Cry ddc theo sang ché nghia 13 cac chiic ning
protein doc lam tac nhén kiém soat con trung hoat tinh qua dudong miéng, c6 hiéu qua
doc, hodc c6 kha ning lam gian doan hodc ngan can sy phd hoai cia con triung, ma c6
thé hodc khong thé din dén gdy chét con trung. Khi protein doc theo sing ché duoc
phan phdi 1én con tring, két qua thuong 1a gay chét con tring, hodc con trang khong
gdy hai d6i véi ngudn ma tao ra protein doc cho con trung.

Nhu dugc st dung & day, thuat ngir "khuéch dai" nghia 1a viéc xay dung nhidu
ban sao cia phan tr axit nucleic hodc nhiéu ban sao b6 sung cho phan tit axit nucleic
bang cach st dung it nhét mot trong sb cac phan ti axit nucleic 1am mau. Hé théng
khuéch dai bao gdm hé phan ting chudi polymeraza (PCR), hé phan tmg chudi ligaza
(LCR), khuéch dai trén co so trinh tu axit nucleic (NASBA, Cangene, Mississauga,
Ontario), hé lip Q-Beta Replicaza, hé khuéch dai trén co s& phién ma (TAS), va
khuéch dai dbi chd soi (SDA). Xem, vi du, Diagnostic Molecular Microbiology:
Principles and Applications, PERSING va cong sy, Ed., American Society for
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Microbiology, Washington, D.C. (1993). San phém ctia khuéch dai dugc goi 1a
"amplicon."

Thuét ngit "cdu triic kham" hodc "gen kham" hodc "polynucleotit kham" hodc
"axit nucleic kham" (hodc thuit ngit twong tw) nhu duoc sir dung ¢ day dé cap dén cu
tric hodc phén tr bao gdm hai hozc nhiéu polynucleotit c6 ngudn gbc khac nhau dugc
ghép thanh phan tr axit nucleic don. Thuat ngi "chu tric kham", "gen kham",
"polynucleotit khdm" hodc "axit nucleic kham" dé cap dén bat ky ciu tric hodc phan
t ma bao gdm, khong gioi han, (1) polynucleotit (vi du, ADN), chira polynucleotit
didu khién va ma hoa ma khong thiy cling nhau trong ty nhién (tic la, it nhét mot
trong sd cac polynucleotit trong cAu tric 1a khéc loai v6i it nhit mot trong s6 cac
polynucleotit khac ctia no), hodc (2) cac phin ma hoa polynucleotit ctia protein khong
tiép giap trong ty nhién, hodc (3) cac phan cia ving khéi dong ma khong tiép giap
trong tu nhién. Hon nira, cAu tric kham, gen kham, polynucleotit kham hodc axit
nucleic kham c6 thé chtra polynucleotit diéu khién va polynucleotit md hoa ma c6
ngudn gbe tir cac ngudn khac nhau, hodc chta polynucleotit diéu khién va
polynucleotit ma hoa co ngudn gbc tir ngudn gidng nhau, nhung dugc sip xép theo
cach khéc v6i cach tim thdy trong tu nhién. Theo mot s6 phuong 4n ctia sdng ché, cdu
tric kham, gen kham, polynucleotit kham hodc axit nucleic kham bao gbm caset biéu
hién chira polynucleotit theo sang ché dudi su kiém soat ctia polynucleotit diéu khién,
cu thé 1a dudi su kiém soat ctia polynucleotit didu khién chuc ning trong ciy trong
hodc vi khuAn.

"Trinh ty mi hoa" 1a trinh tu axit nucleic ma dugc phién ma thanh ARN nhu
mARN, rARN, tARN, snARN, ARN c6 nghia hodc ARN dbi nghia. Tét hon 14 sau d6
ARN duoc dich ma vao sinh vat dé tao ra protein.

Nhu duoc st dung ¢ day, trinh tu "tSi vu hoa bd ba ma" nghia la trinh ty
nucleotit cia polynucleotit tai t6 hop, chuyén gen, hodc tdng hop trong d6 bd ba ma
dwoc chon dé phan anh do léch bd ba ma cu thé ma té bao chi hogc sinh vt ¢6 thé .
Pidu nay thudng duge thuc hién theo cich ndy dé bao quan trinh tu axit amin ctia
polypeptit dugc md hoéa béi trinh tu nucleotit té1 wu hoéa bd ba mi. Theo mot sb
phuong an nhit dinh, trinh tu ADN cua ciu tric ADN tai t6 hop bao gdm trinh ty ma
da 13 bd ba ma duoc t6i wu hoa cho té bao (vi dy, té bao dong vét, thye vat, hodc nim)

trong d6 cau trac 1a dé dugce bicu hién. Vi du, cau tric duge biéu hién trong té bao cua
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cdy co thé ¢6 tht ca hoic cac phﬁn cua trinh tu ctia né (vi du, yéu td triét gen thr nhét
hodc yéu t6 biu hién gen) bo ba ma duoc tdi wu hoa dé biéu hién & cay tr?)ng. Xem, vi
du, tai liéu béng sang ché My $6 6,121,014, dugc két hop & day béng cach vién dan.

"Kiém soét" con trung nghia 1a Grc ché, thong qua tac dung ddc, kha nang cla
loai gdy hai con trung dé séng, sinh trudng, #n, va/hodc sinh san, hodc han ché thiét
hai hodc mat mét lién quan dén con trung & cdy trong hodc bao vé san luong tiém ning
cha cdy trong khi phét trién v6i su c6 mit cua loai gdy hai con tring. "Kiém so4t" con
tring ¢6 thé c6 hodc ¢6 thé khong c6 nghia 1a giét con tring, mic du t5t hon nén c¢6
nghia la giét con trung.

Céc thuét ngit "gdm c6" va/hoic "bao gbm," khi dugc st dung trong ban mo ta
nay, chi rd sy ¢ mit cua cac déu hiéu, toan bd, budc, hoat dong, yéu td, va/hodc thanh
phén dugc cho, nhung khong loai trir sy ¢6 mat hodc thém vao mot hodc nhiu diu
hiéu, toan bo, budc, hoat dong, yéu td, thanh phén, va/hodc nhém khac ctia ching.

Nhu dugc st dung & day, ciu chuyén tiép "chu yéu gdm co" (va cic bién thé
ngir phap) nghia la pham vi cua y€u cAu bao ho duoc hidu 14 bao ham céc vat liéu hodc
cac bude duge néu rd hodc dé cap trong yéu cu bao hd" va nhitng thtt ma khong thay
thé co ban (cac) dic trung co ban va moi" cua sang ché xin cip bang. Do do, thuét ngit
"chi yéu gém c6" khi duge sit dung trong yéu cAu bao ho cua sang ché khong du tinh
duoc hiéu 13 twong duong voi "chua."

Trong nglt canh cua sang ché, "tmg v6i" hodc "twong (mg v6i" nghia la khi
trinh tu axit amin cda protein Cry bién dbi dugc sép thang hang véi nhau, céc axit
amin ma "teong Gng voi" cac vi tri duge danh sé nhét dinh trong protein bién d6i hodc
trong dong 14 nhitng cdi ma thing hang véi cac vi tri ndy trong protein so sinh nhung
khong cén thiét trong céc vi tri s6 chinh x4c nay so voéi trinh ty axit amin so sanh cy
thé theo sang ché. Vi du, néu SEQ ID NO:16 la trinh ty quy chiéu va duoc sip thing
hang véi SEQ ID NO:17, Alal50 néu & SEQ ID NO:17 "twong Umg v6i" Alal63 néu &
SEQ ID NO:16.

"Phan phéi" ché phéam hodc protein doc nghia 1a ché phim hoic protein doc nay
tiép xtic v6i con trung, tao ra tac dung doc va kidm sodt con trung. Ché phadm hodc
protein doc duogc phan phéi theo nhidu cach da biét, vi du, qua duong miéng do dugc

an vao byung boi cbn tring hodc bang céach tiep xuc voi con trung thong qua bi¢u hién
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cua cdy chuyén gen, (c4c) ché pham protein phdi ché, (c4c) ché pham protein phun
duoc, nén chét ba, hodc bit ky hé phan phdi protein da biét khac trong linh vyec.

Thuat nglr "ving" dé cap dén bo clia cac axit amin dugc bao tdn & cac vi tri cu
thé doc theo su sdp hang ciia céc trinh ty cua cic protein li€n quan dén tién hoa. Trong
khi cac axit amin & cac vi tri khac co thé thay dbi giita cac twong ddng, cac axit amin
duoc bao tdn cao & cac vi tri cu thé cho thiy cic axit amin ma ¢ vé thiét yéu trong
cAu trac, su On dinh hodc chirc ning cta protein. Dugc xac dinh bing mtrc bao tdn cao
ciia ching trong cac trinh ty dugc sdp hang cia ho cac twong ddng protein, chiing c6
thé duogc st dung 1am phan dinh dang @8 x4c dinh néu bt ky polypeptit cAn biét thudc
ho polypeptit dugc xac dinh trudce do.

"Luong c6 hi¢u qua kiém soét con tring" nghia 1a ndéng do cta protein doc ma
Grc ché, thong qua tac dung doc, kha nang sdng, sinh trudng, &n va/hodc sinh san clia
¢bn trung, hodc han ché thiét hai hojc mit mat lién quan dén con trung & cy trong
hodc bao vé san luong tiém ning cla cay trong khi phat trién v6i sy ¢6 mit cia loai
gy hai con tring. "Luong c6 hi€u qua kiém soat con trung" c6 thd c6 hodc co thé
khong c6 nghia 1a giét con tring, mic du t6t hon nén c6 nghia 1a giét con tring.

"Caset biéu hién" nhu dugc st dung & ddy nghia la phan tir axit nucleic ¢6 kha
ning diu khién biéu hién cua it nhdt mot polynucleotit dugc mong mudn trong té bao
cht thich hop, bao gdm ving khoi dong lién két hoat dong véi polynucleotit dugc

A1

mong mubén ma lién két hoat dong vdi tin hiéu két thic. "Caset biéu hién" thuong con
chtra polynucleotit bd sung cin dé phién ma ding polynucleotit dugc mong mubn.
Caset biéu hién c6 thé con chia polynucleotit khac khong cAn trong biéu hién truc tiép
cua polynucleotit dugc mong mubn nhung ¢6 mat do vi tri gi6i han thich hop dé loai
b6 t& hop khéi vecto biéu hién. Caset biéu hién bao gdm (céc) polynucleotit duge
mong mubn c6 thé 1a kham, c6 nghia 1a it nhit mot trong s6 cac thanh phan ctia n6 1a
khéc loai v6i it nhit mot trong sb cc thanh phén khéc cia no. Caset biéu hién co thé
con 12 td hop ma xudt hién trong tyr nhién nhung c6 thé thu duoc & dang tai td hop hiiu
dung dé biéu hién khéc loai. Tuy nhién, thong thuong, caset biéu hién 13 khéc loai véi
vat chu, tic 1a polynucleotit dugc mong mudn trong caset biéu hién khong xdy ra tu
nhién trong té bao chii va phai duge dua vao té bao chii hogc t6 tién ciia t& bao chu
bang qua trinh bién nap hodc qué trinh gy gidng. Biéu hién cua (cac) polynucleotit

duoc mong mudn trong caset bicu hién thuong la duéi sy ki€m soat cua ving khoi

-11-



37357

dong. Trong truong hop sinh vat nhidu ngan, nhu cay trong, ving khdi dong c6 thé
con la dic biét hodc vu tién cho md, hodc co quan, hodc giai doan phat trién cu thé.
Caset biéu hién, hoic doan cua ching, con co thé duoc goi 1a "polynucleotit dugc
chén" hodc "polynucleotit chen vao" khi duge bién nap vao cay trong.

"Gen" dugc xéac dinh ¢ day la don vi di truyén gém c6 polynucleotit ma chiém
dia diém cu thé trén nhiém séc thé hoic plasmit va ma chtra chi déu di truyén cho céc
dac trung hodc dac diém cu thé trong sinh vat.

"Proteaza ctia rudt" 1a proteaza dugc tim thiy tu nhién trong dudng tiéu hoa cua
con tring. Proteaza nay thuong tham gia vao viéc tiéu hoa protein dugc an vao.

Thuat ngt "khac loai" khi dugc st dung vién dan dén gen hodc axit nucleic deé
cap dén yéu t& ma héa gen ma khong c6 trong mdi trudong ty nhién cua nd (tac la, da
duogc thay dbi boi ban tay con nguoi). Vi du, gen khéc loai ¢6 thé bao gdm gen tir mot
loai dugc dua vao trong cac loai khac. Gen khac loai con ¢6 thé bao gdm gen tu nhién
v4i sinh vat ma da dugc thay ddi theo cach nao dé (vi du, dot bién, thém trong nhiéu
ban sao, lién két v6i polynucleotit ctia ving khéi dong hoac chét tang cuong khong tu
nhién, v.v.). Gen khéc loai con ¢ thé chira polynucleotit cua gen thuc vat ma bao gdm
cac dang cADN cuta gen thyuc vat; cADN c6 thé dugc biéu hién hodc 1a theo hudng c6
nghia (dé tao ra mARN) hodc theo huéng d6i nghia (dé tao ra phién ma ARN dbi
nghia ma bd sung cho phién ma mARN). Theo mdt khia canh cua sang ché, gen khac
loai phan biét v4i gen thyc vat ndi sinh & chd polynucleotit cia gen khic loai thuong
ndi vdi polynucleotit bao gbm yéu té didu khién nhu viung khéi dong ma khong thay
két hop tr nhién v6i gen cho protein dugc ma hda bodi gen khac loai hoac véi
polynucleotit cua gen thyc vat trong nhiém séc thé, hodc két hop véi cic phén cua
nhiém sic thé khong thiy trong tu nhién (vi dy, gen dugc biéu hién & cac vi tri ma gen
khong duge bidu hién ty nhién). Hon nita, polynucleotit "khdc loai" dé cdp dén
polynucleotit khong két hop tw nhién véi t& bao chii ma n6é dugc dwa vao, bao gdm
nhiéu ban sao khong x4y ra tu nhién cua polynucleotit c6 trong tw nhién.

"T4i td hop cing loai" 1a sy trao d6i ("lai chéo") ctia cac doan ADN giita hai
phan t¢ ADN hodc nhidm sic tir cia cdc nhifm sic thé bit cip trong ving
polynucleotit tuong dong. "Su kién tai td hop" & day duge hiéu c6 nghia 14 lai chéo

meiotic.
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Trinh tu axit nucleic "dang ma héa" véi trinh ty axit nucleic quy chiéu khi trinh
tu axit nucleic ma héa polypeptit co trinh tu axit amin gidng nhur polypeptit dugc ma
hoa béi trinh tu axit nucleic quy chiéu.

Thuét ngit phan t& axit nucleic, polynucleotit hodc ddc t6 "duoc phan lap" 1a
phan tir axit nucleic, polynucleotit hodc protein doc ma khong con ton tai trong mdi
truong tu nhién ctia né. Phan tir axit nucleic, polynucleotit hodc doc td dugce phan 1ap
theo sang ché 06 thé tOn tai dudi dang tinh ché hoic ¢ thé tOn tai trong vat chu tai td
hop nhu trong té bao vi khudn chuyén gen hoc cay chuyén gen.

"Phén tor axit nucleic" la ADN hodc ARN mach don hodc kép ma co thé duoc
phan lap tir ngudn bit ky. Trong ngit canh clia sang ché, phan tir axit nucleic tot hon 12
doan ctia ADN.

"Lién két hoat dong" dé cap dén su lién két cua polynucleotit trén doan axit
nucleic don sao cho chirc nang cia céai nay anh hudng dén chirc ning cua cai kia. Vi
du, ving khoi dong lién két hoat dong v6i polynucleotit md héa hodc ARN chirc néng
khi né c6 thé anh huéng dén biéu hién cua polynucleotit ma héa hodc ARN chiic néng
d6 (tirc 13, polynucleotit ma hoa hodc ARN chirc nang d6 nim dudi su kiém soat phién
mi cta vung khoi dong). Polynucleotit ma hoa theo huéng c6 nghia hodc d6i nghia co
thé lién két hoat dong v&i polynucleotit didu khién.

Nhu duoc st dung ¢ day "diét loai gdy hai," diét con trung," va tuong tu, dé cap
dén kha nang cua protein Cry theo sang ché dé kiém soat sinh vat gy hai hodc luong
cia protein Cry ma co thé kiém soat sinh vat gdy hai nhu dugc dinh nghia & day. Do
do, protein Cry diét loai gy hai cé thé giét hodc trc ché kha ning cta sinh vat gdy hai
(vi du, loai gay hai con tring) dé séng, sinh trudng, &n, va/hodc sinh san.

"Cay trong" 1a bat ky cay trdng & bét ky giai doan phat trién, cu thé 1a thyuc vat
¢O hat.

"Té bao cta cay" 1a don vi cAu tric va sinh Iy cua cay trong, bao gbm té bao
trAn va thanh té bao. Té bao ciia cdy c6 thé dusi dang té bao don duoc phan 1ap hodc té
bao duoc nudi céy, hoédc 1a mot ph@in cua don vi dugc td chirc cao hon nhu, vi du, md
thuc vat, co quan ctia cdy, hodc toan bd cay.

"Mé nudi cdy té bao ciia cdy" nghia 12 mé nubi ciy cac don vi cua cdy nhu, vi
du, té bao trin, té bao nudi céy t€ bao, t& bao trong mo thyc vat, phén hoa, 6ng phén,

nodn, ti phoi, hgp tir va phdi ¢ giai doan phat trién khéc nhau.
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"Vt liéu cay" dé cap dén 14, than, ré, hoa hodc cac bd phén cia hoa, qua, phén
hoa, té bao trimg, hop tir, hat, canh gidm, mé nudi céy té bao hoic mo, hodc bét ky bo
phéan hodc san phim khéc clia cdy trong.

"Co quan cua cdy" la phan dugc chu trGic va phan biét rd rang va nhin thiy duoc
cua cay tréng nhu ré, than, 14, nu hoa, hodc phoi.

"M thuc vat" nhu duoc st dung trong ban mo ta nay nghia 1a nhom té bao cla
cay dugc to chirc thanh mot don vi cAu tric va chirc ning. Mo thyc vat bét ky trong
thir nghiém ¢ thuc vat hodc trong nudi cdy déu bao gdm. Thuét ngt ndy bao gbm,
nhung khong gi6i han &, toan bd cdy, co quan cta cdy, hat cua cdy, mé nudi cdy mo va
bét ky nhém cac té bao cua cay duogc t6 chic thanh cac don vi ciu tric va/hodc chirc
nang. Viéc st dung cic thudt nglt nay Kkét hop véi, hodc khong coé mit, dang déc trung
bét ky ctia mo thuc vat nhu duge liét ké & trén hodc bao g61n dang khac theo dinh
nghia ngay khong nhim loai trir bt ky dang nao ctia md thyc vat.

"Polynucleotit" dé& cap dén polyme gdm c6 nhidu monome nucleotit lién két
cdng hoa tri trong mach. "Polynucleotit” nay bao gdbm ADN, ARN, oligo nucleotit
duoc bién ddi (vi du, oligonucleotit bao gdm céc bazo ma khong co ban véi ARN hodc
AND sinh hoc, nhu 2°-O-metyl hoa oligonucleotit), va twong ty. Theo mot s6 phuong
4n, axit nucleic hodc polynucleotit c6 thé 12 mach don, mach doi, mach da, hodc céc
két hop cua ching. Trir khi ¢6 chi dinh khac, axit nucleic hodc polynucleotit cu thé
theo sang ché tuy y bao gdm hodc mi héa polynucleotit bd sung, ngoai bat ky
polynucleotit dugc chi rd.

"Polynucleotit dugc mong mudn" d& cip dén bit ky polynucleotit ma, khi duoc
chuyén vao sinh vat, vi du cay trong, tao ra cho sinh vat ddc trung mong mudn nhu
khé nang khang khang sinh, kha ning khéng virut, kha ning khang con trung, kha
ning khang bénh, hodc kha ning khang céac loai gy hai khac, kha néng chiu thube diét
co, cai thién gia tri dinh dudng, cai thién nang sut trong xu 1y cong nghiép, tao ra cac
enzym hodc céc chét chuyén héa c6 gid tri thuong mai hodc thay d6i kha ning sinh
san.

Thuét nglt "vung khéi dong" dé cap dén polynucleotit, thuong ngugce dong (5"
v6i polynucleotit ma hoéa cta nd, ma kiém soat biéu hién cta polynucleotit ma hoa
bang cach tao ra nhan dién cho ARN polymeraza va céc yéu t6 khéc can cho phién ma

dung.
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"Té bao trAn" 12 t& bao ctia cdy phan 14p ma khong c6 thanh té bao hoic chi ¢6
cac phan cua thanh té bao.

Nhu duge st dung & day, thuat ngit "tai td hop" dé cap dén dang axit nucleic (i
du ADN hodc ARN) va/hodc protein va/hodc sinh vat ma khong thuong thdy trong tur
nhién va nhu vay dugc tao ra bdi su can thi€p cia con ngudi. Nhu duge st dung &
day, "phén tir axit nucleic tai td hop" 1a phan tr axit nucleic bao gbm két hop cua
polynucleotit ma cé thé khong xay ra tu nhién cing nhau va la két qua ctia sy can thi€p
clia con ngudi, vi dy, phdn tir axit nucleic ma gdm ¢o két hop cta it nhét hai
polynucleotit khéc loai v6i nhau, va/hodc phén ti axit nucleic ma dugc tong hop nhan
tao va chira polynucleotit ma I¢ch khoi polynucleotit ma co thé thuong ton tai trong tu
nhién, va/hodc phéan ti axit nucleic ma bao gém gen chuyén nhan tao duoc két hop vao
ADN b0 gen cua té bao chi va ADN bén duoc két hop cta bd gen cua té bao chi. Vi
du ctia phén ti axit nucleic tai t6 hop 14 phan t&t ADN tao ra tir viéc chén gen chuyén
vao ADN b0 gen cua cdy trdng, ma cubi cung 6 thé tao ra biéu hién cia ARN va/hodc
phén tr protein tai td hop trong sinh vt d6. Nhu dugc sir dung ¢ day, "thuc vat tai t6
hop" 1a cay trdng ma thudng khong tdn tai trong tw nhién, 1a két qua cta su can thiép
cla con nguoi, va chira gen chuyén va/hodc phan tir axit nucleic khac loai dugc két
hop vao bd gen cua nd. Do viéc thay ddi bo gen nay, thuc vat tai td hop 1o rang khac
v6i thuc vat loai kiéu dai lién quan.

"Céc yéu t§ dibu khién" d& cap dén cac trinh tu lién quan dén kiém soat biéu
hién cua trinh tu nucleotit. Cac yéu t6 diéu khién bao gém ving khéi dong lién két
hoat dong vai trinh tu nucleotit dugc mong mudn va cac tin hiéu két thic. Ching ciing
thuong bao ham trinh tu can cho su dich ma thich hop cua trinh tu nucleotit.

Thuét ngit "twong déng" hodc "co ban tuong ddng" trong ngit canh cla hai trinh
tu axit nucleic hodc protein, dé cap dén hai hodc nhiéu trinh tu hodc céc trinh ty phu
ma c6 it nhat 60%, tdt hon 1a 80%, tdt hon nita 1a 90%, con tét hon nira 1a 95%, va tot
nhét 12 it nhit 99% twong ddng nucleotit hodc gbc axit amin, khi so sénh va sép thing
hang cho tuong Ung tdi da, nhu duge do bing cach st dung mdt trong cac thudt toan
50 sanh trinh tw sau hodc bing cach kiém tra bing mét. TSt hon 13, co ban twong dong
tdn tai trén ving cua céc trinh ty ma co chidu dai it nhit khoang 50 gbc, t6t hon nita 1a
trén ving cua it nhit khoang 100 gbe, va tdt nhét 13 c4c trinh tu 12 co ban twong dong

trén it nhit khoang 150 géc. Theo phuong an dugc uu tién dic biét, cac trinh ty la co

-15-



37357

ban tuong doéng trén toan bd chiéu dai cta ving ma hoa. Ngoai ra, cac trinh tu axit
nucleic hodc protein co ban tuong dong co ban thuc hién cing chirc nang.

Dé so sanh trinh ty, dién hinh 12 mt trinh ty déng vai tro nhu trinh ty quy chiéu
ma trinh tu thtr dugce so sanh v6i no. Khi dung thuat toan so sanh trinh tu, cac trinh ty
thr va quy chiéu dugc nhap vao may tinh, sau d6 cac h¢ toa do duoc chi dinh néu can
va cac thong s6 ctia chuong trinh thuat toan trinh ty duoc chi dinh. Thuét toan so sanh
trinh tu sau do sé tinh toan phin trim tuong ddng trinh tu ctia (c4c) trinh ty thir so véi
trinh tw quy chiéu, dva trén céc thong s6 chuong trinh dugc chi dinh.

Viéc sép hang tdi wu cda cac trinh ty dé so sanh c6 thé dugc thuc hién, vi du,
bang thuat todn tuong dbng cuc bo ctia Smith & Waterman, Adv. Appl. Math. 2: 482
(1981), bang thuét toan sip hang tuong ddng cia Needleman & Wunsch, J. Mol. Biol.
48: 443 (1970), bing cach tra ctru phuong phép tuong ty clia Pearson & Lipman, Proc.
Nat'l. Acad Sci. USA 85: 2444 (1988), bang cach thyuc hién trén may tinh cta cac thuét
todn nay (GAP, BESTFIT, FASTA, va TFASTA trong géi phin mém Wisconsin
Genetics, Genetics Computer Group, 575 Science Dr., Madison, Wis.), hodc bé“lng cach
kidm tra bang mat (tham khao chung, Ausubel va cong su, dudi day).

Mot vi du cua thuét toan ma thich hop dé xac dinh phan trim twong ddng trinh
tu va tuong tu trinh ty 1a thuét todn BLAST, ma duoc rﬁé ta trong Altschul et al., J.
Mol. Biol. 215: 403-410 (1990). Phin mém dé thyc hién phén tich BLAST dugc cong
b6 qua Trung tdm thong tin Cong nghé sinh hoc Quéc gia (National Center for
Biotechnology Information, U.S. National Library of Medicine, 8600 Rockville Pike,
Bethesda, MD 20894 USA). Thuét toan nay lién quan dén viéc xé4c dinh trudce tién cac
cédp trinh ty c6 didm cao (cac HSP) bing cach xdc dinh céc tir ngin cta chidu dai W
trong trinh ty truy van, ma hodc 1a twong xtng hodc 13 théa man diém ngudng T nao
do co gia tri duong khi dugc sip thang hang véi tr ¢ cung chiéu dai trong trinh tu co
s¢ dit liéu. T dugc goi 1a ngudng diém tir 14n can (Altschul et al., 1990). Cac tuong
hop tir 1an can khoi dau nay co tac dung nhu hat gibng dé b4t dau tim kiém cac HSP
dai hon ¢6 chita chiing. Céc twong hop tir ndy sau d6 dugc mé rong theo ca hai hudng
doc theo mdi trinh ty xa t6i mirc diém sép thang hang tich iy ¢6 thé ting lén. Cac
didm tich lily dugc tinh bing cach sit dung, déi v6i trinh ty nucleotit, thong s6 M
(diém thuéng d6i vé6i cap cac gbc twong hop; ludn luén >0) va N (diém phat d6i v6i

cac cap khong tuong hop; ludn ludn <0). P6i véi cdc trinh tyr axit amin, ma tran diém
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duoc dung dé tinh toan diém tich liy. Viéc m¢& rong cac twong hop tir theo mdi huéng
tam dung lai khi diém sép thing hang tich iy giam t6i lwong X ké tir gia tri dat duge
t6i da ciia n6, diém tich liiy tién toi khong hodc thip hon do tich Ifiy mot hodc nhiéu
phép sip thing hang nhém c¢6 diém am, hoic dat dén diém cudi cta trinh ty nao do.
Céc thong s& W, T, va X cla thuat toan BLAST xéac dinh d¢ nhay va toc do ciia phép
sip thang hang. Chuong trinh BLASTN (cho céc trinh tu nucleotit) dung méac dinh do
dai tir (W) 1a 11, mtrc mong doi (E) 1a 10, ngudng giéi han 1a 100, M=5, N=-4, va so
sanh ca hai mach. P&i véi trinh tu axit amin, chuong trinh BLASTP st dung méc dinh
d6 dai tr (W) 1a 3, mirc mong doi (E) la 10, va ma trin tinh diém BLOSUMS62 (tham
khao Henikoff & Henikoff, Proc. Natl. Acad Sci. USA 89: 10915 (1989)).

Ngoai viéc tinh phén tram tuong déng trinh tu, thuat toAn BLAST con thyc hién
phan tich théng ké sy twong tu gitta hai trinh ty (xem, vi du, Karlin & Altschul, Proc.
Nat'l. Acad. Sci. USA 90: 5873-5787 (1993)). Mot phép do twong tu dugc dua ra boi
thuat toan BLAST 13 x4c sudt tdng nho nhit (P(N)), n6 cho chi déu vé xac sudt ma do
né, twong xtng gitta hai trinh tu nucleotit hodc axit amin co6 thé ngiu nhién xay ra. Vi
du, trinh ty axit nucleic thir nghiém dugc coi la twong tw véi trinh tu quy chiéu néu
téng xac sudt nhoé nhét khi so sanh trinh tu axit nucleic thit nghiém véi trinh tu axit
nucleic quy chiéu nhé hon khoéang 0,1, t6t hon nita 12 nhé hon khoang 0,01, va tot nhét
la nhé hon khoang 0,001.

Déu hiéu khac cho thdy hai trinh tw axit nucleic cin ban 13 dong nhét 1a hai
phén tir lai v6i nhau dusi céc didu kién nghiém ngat. Cau "lai dic biét" dé cap dén lién
két, ghép d6i, hodc lai phén tir chi véi trinh tu nucleotit cu thé dudi cac diéu kién
nghiém ngat khi ma trinh ty ¢6 mat trong hdn hop phire (vi dy, té bao téng) ADN hoic
ARN. "(céc) lién két co ban" dé cap dén viéc lai bd sung gitra axit nucleic do va axit
nucleic dich va bao gdm c4c 18i bit cip nhé ma c6 thé diéu tiét bang cach giam sy
nghiém ngdt cia moi truong lai dé thu duoc viéc do trinh tu axit nucleic dich mong
mubn.

"Céac diéu kién lai nghiém ngat" va "cac diéu kién rira lai nghiém ngit" trong
ngit canh cac thir nghiém lai axit nucleic nhu lai Southern va Northern la phy thudc
trinh tu, va khac nhau theo cac thong s6 moi truong khac nhau. Céc trinh ty cang dai
lai dic biét & cac nhiét dd cang cao. Huéng dan khéi quat vé lai céc axit nucleic dugc

tim thdy trong K§ thuat thi nghiém Tijssen (1993) trong lai héa sinh va sinh hoc phén
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t&r v6i trinh ty do axit nucleic phan I chuong 2 "Overview of principles of
hybridization and the strategy of axit nucleic probe assays" Elsevier, New York.
Thong thudng, cac diéu kién lai va rira nghiém ngdt cao duoc chon la thip hon khoang
5°C so v6i diém noéng chay nhiét (Tm) cho trinh tu cu thé & cudng do ion va pH xac
dinh. Thong thuong, dudi "cac diéu kién nghiém ngat" trinh ty do s€ lai vdi trinh tu
phu dich, ma khong lai v6i cac trinh ty khac.

Twm 12 nhiét d6 (& cudong dd ion va pH xac dinh) ma & d6 50% trinh tu dich lai
v§i trinh tu do bét cap hoan toan. Cac diéu kién rét nghiém ngit dugc chon 1a béng Tm
d6i v6i doan do cu thé. Vi du cta cac didu kién lai nghiém ngat dé lai axit nucleic bo
sung ma c6 hon 100 gbc bd sung trén dung cu loc trong k¥ thudt lai Southern hodc
northern blot 13 50% formamit voi 1mg heparin & 42°C, voi viée lai duge thyce hién
qua dém. Vi du cua cac diéu kién rtra nghiém ngit cao 1a 0,15M NaCl ¢ 72°C trong
khoang 15 phut. Vi du cua cac diéu kién rtra nghiém ngdt 1a rira 0,2x SSC & 65°C
trong 15 phat (xem, Sambrook, dudi day, dbi voi mo ta dém SSC). Thong thuong,
viée rira ¢6 d6 nghiém ngit cao dugce thyc hién sau khi rira nghiém ngat thip dé tach
dAu hiéu do cta nén. Viéc rira ¢c6 do nghiém ngdt trung binh vi du d6i v6i ghép doi
ctia, vi dy, hon 100 nucleotit, [a 1x SSC ¢ 45°C trong 15 phut. Viéc ria ¢6 do nghiém
ngit thép vi du ddi v6i ghép doi cla, vi du, hon 100 nucleotit, 1a 4-6x SSC & 40°C
trong 15 phut. Déi véi céac trinh tu do ngin (vi du, khoang 10 dén 50 nucleotit), cac
didu kién nghiém ngit thudng lién quan dén cac ndng do mudi nho hon khoang 1,0M
Na ion, thuong ndng do khoang 0,01 dén 1,0M Na ion (hodc céc mudi khac) o pH 7,0
dén 8,3, va nhiét do thuong it nhdt khoang 30°C. Céc diéu kién nghiém ngat con c6 thé
thu duoc véi diéu kién cia cac tdc nhan gy mét 6n dinh nhu formamit. Thong thudng,
tin hiéu déi véi ty 1¢ nhidu hon gép 2x (hodic cao hon) quan sat dugc ddi voi trinh tw
do khong lién quan trong thir nghiém lai cu thé cho thiy phat hién lai ddc biét. Cac axit
nucleic ma khong lai véi nhau trong diéu kién nghiém ngjt vé co ban van giéng nhau
néu cac protein ma ching ma héa cho v& co ban giéng nhau. Diéu nay xay ra, vi du,
khi ban sao cua axit nucleic dugc tao ra béng cach st dung su thoai héa bd ba mé hoa
16n nhét cho phép bdi ma di truyén.

Sau day 1a cac vi du clia bo cac didu kién lai/rta ma c6 thé duge sir dung dé
tach dong trinh ty nucleotit cing loai ma co ban tuong dbng v6i trinh ty nucleotit quy

chiéu theo sang ché: trinh tu nucleotit quy chiéu t6t hon 14 lai véi trinh tu nucleotit quy
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chiéu trong 7% natri dodexyl sulfat (SDS), 0,5M NaPOQs, ImM EDTA & 50°C véi rita
trong 2% SSC, 0,1% SDS ¢ 50°C, mong mudbn hon 13 trong 7% natri dodexyl sulfat
(SDS), 0,5M NaPOs, ImM EDTA & 50°C v6i rta trong 1x SSC, 0,1% SDS & 50°C,
mong mudn hon nita 13 trong 7% natri dodexyl sulfat (SDS), 0,5M NaPO4, ImM
EDTA & 50°C véi rira trong 0,5x SSC, 0,1% SDS & 50°C, t6t hon 1a trong 7% natri
dodexyl sulfat (SDS), 0,5M NaPOq4, ImM EDTA ¢ 50°C voi rira trong 0,1x SSC,
0,1% SDS & 50°C, t6t hon nira 1a trong 7% natri dodexyl sulfat (SDS), 0,5M NaPOs,
ImM EDTA & 50°C véi rira trong 0,1x SSC, 0,1% SDS ¢ 65°C.

DAu hiéu khac ctia viéc hai trinh ty axit nucleic hodc protein vé co ban giéng
nhau 12 protein dugc ma hoa béi axit nucleic thu nhét phan tmg chéo v& mit mién dich
v6i, hoac lién két dic hiéu véi, protein dugc ma hoa bai axit nucleic thir hai. Do do,
protein ndy thuong la v& co ban gidng véi protein thtr hai, vi du, trong d6 hai protein
chi khac nhau béi sy thé bao toan.

"Téng hop" dé cap dén trinh tu nucleotit bao gdm céc dic diém co ban va/hoic
cAu triic ma c6 mat trong trinh tr tw nhién. Vi dy, trinh ty nhéan tao ma héa protein Cry
theo sang ché ma gibng gin hon ndi dung G+C va phén phéi bo ba ma thong thudng
cua gen thuc vat hai 14 mam va/hodc mot 14 mam duoc goi la téng hop.

"Bién nap" 1a qué trinh dua axit nucleic khéac loai vao té bao chi hodc sinh vat.
Cu thé 13, "bién nap" nghia la tich hop 6n dinh phan tir ADN vao bg gen clia sinh vat
dugc mong mudn.

"Pugc bién nap / chuyén gen / tai t6 hop" dé cap dén sinh vat chu nhu vi khuin
hodc thuc vat ma phan tir axit nucleic khac loai dugc dua vao do. Phan tr axit nucleic
¢6 thé dugc tich hop 6n dinh vao bd gen ctia vat chu hodc phén tir axit nucleic ciing co
thé hién dién nhu mét phan tr ngoai nhiém séc th8. Phén tir ngoai nhiém sic thé nay
¢6 thé tu sao chép. Céc té bao, md hodc cdy dugc bién nap dugc hicu la khong chi
chira san pham cudi ctia qua trinh bién nap ma con chita ca thé hé con cai chuyén gen
ctia n6. VAt chu "khong bién nap", "khong chuyén gen", hodc "khong tai td hop" dé
cap dén sinh vat kiéu dai, vi du, vi khuan hoic thuc vat, ma khong chia phén tor axit
nucleic khac loai.

Nucleotit duoc biéu thi bing cic bazo clia chung bang cac chit viét tit tidu
chudn sau: adenin (A), xytosin (C), thymin (T), va guanin (G). Twong tu céc axit amin

duoc biéu thi bang cac chit viét tit tiéu chudn sau: alanin (Ala; A), arginin (Arg; R),
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asparagin (Asn; N), axit aspartic (Asp; D), xystein (Cys; C), glutamin (Gln; Q), axit
glutamic (Glu; E), glyxin (Gly; G), histidin (His; H), isoleuxin (Ile; 1), leuxin (Leu; L),
lysin (Lys; K), methibnin (Met; M), phenylalanin (Phe; F), prolin (Pro; P), serin (Ser;
S), threonin (Thr; T), tryptophan (Trp; W), tyrosin (Tyr; Y), va valin (Val; V).

Sang ché dé xuét cac ché pham va phuong phap dé kiém soat loai gy hai cay
trdng. Cu thé 13, sang ché d& cap dén protein Cry ma doc dbi vé6i loai gy hai cay trong
va polynucleotit ma bao gbm trinh tu nucleotit ma ma hoa protein Cry, va viéc tao ra
va st dung polynucleotit va protein Cry dé kiém soat loai gay hai cay trdng.

Theo do, theo mdt sb phuong 4n, gen kham dugc d& xuit ma bao gém ving
khoi dong khac loai lién két hoat dong véi polynucleotit chira trinh tw nucleotit ma ma
hoa doc td protein d6i voi it nhit sau duc than ngd Chéu Au (Ostrinia nubilalis), trong
d6 trinh tu nucleotit (a) c6 it nhit 80% (vi du 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,1%,
99.2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%) dén it nhat 99% (99%,
99,1%, 99,2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%) tuong ddng trinh
tu v6i mot trinh tw bat ky néu & SEQ ID NOs:1-5; hodc (b) ma hoa protein chira trinh
ty axit amin ma c6 it nhat 80% (vi du 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,1%, 99,2%,
99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%) vai it nhit 99% (99%, 99,1%,
99,2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%) tuong dbng trinh tu voi
mot trinh tu bt k¥ néu & SEQ ID NOs: 16-20; hogc (c) 1 trinh tu tong hop cia (a)
hodc (b) ma c6 bd ba ma dugc t61 wu hoa dé biéu hién trong sinh vat chuyén gen.

Theo cac phuong 4n khac, ving khoi dong khac loai 1a ving khéi dong co thé
biéu hién thyuc vat. Vi du, khong gidi han, ving khoi dong co thé biéu hién thuc vat ¢é
thé duoc chon tir nhém bao gdm ving khéi dong ubiquitin, cmp, TrpA ctia ngd, 9 5’
UTR gen T3 ctia vat dn vi khuén, synthetaza 1 cua duong ngd, dehydrogenaza 1 cua
ruou ngd, phic hé thu sang cla ngd, protein s6¢ nhiét ctia ngd, RuBP carboxylaza khéi
phu nho cta dau Ha Lan, Ti plasmit mannopin synthaza , Ti plasmit nopalin synthaza,
chalcon isomeraza cta da yén thao, protein 1 gidu glyxerin ctia ddu, patatin cua khoai
tay, lectin, CaMV 35S, va RuBP carboxylaza khéi phu nho S-E9.

Theo cac phuong an bd sung, protein dugc ma hoa bdi gen kham la doc t6 bd

sung cho mdt hogc nhiéu loai cdn tring dugc chon tr nhém bao gom sdu xam (Agrotis
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ipsilon), sdu xanh mua thu (Spodopterafiugiperda), sau duc trdi trén cly ngd
(Helicoverpazea), sdu duc thdn mia (Diatraeasaccharalis), sdu &n 14 dau tim
(Anticarsiagemmatalis), sdu do trén déu tuong (Cl2rysodez'xz’3includes), sdu duc than
ngd ty nam (Diatraeagrandiosella), sau duc trai déu phuong Tay (Richiaalbicosta),
sau chdi thudc 14 (Heliothisvirescens), sau duc than ngb chau A (Ostriniafurancalis),
sdu duc qua bong (Helicoverpaarmigera), sdu dyc than soc (Chilosuppressalis), sdu cl
meo (Sesamiacalamistis) va sdu cudn 14 nho hai lua (Cnaphalocrocismedinalis).

Theocécphuangénkhécn&a,pobmuchoﬁtbaogénluhﬂlurnuckxnﬁrnécéit
nhét 80% dén it nhit 99% tuong ddng trinh ty véi SEQ ID NO:1, hodc c6 it nhat 80%
dén it nh&t 99% tuong déng trinh ty véi SEQ ID NO:2, hodc c6 it nhat 80% dén it nhat
99% twong ddng trinh ty véi SEQ ID NO:3, hodc c6 it nhdt 80% dén it nhat 99%
twong ddng trinh tw véi SEQ ID NO:4, hodic ¢6 it nht 80% dén it nhat 99% tuong
ddng trinh ty véi SEQ ID NO:5.

Theo cac phuong an khéc, polynucleotit bao gdm trinh ty nucleotit ma ma hoa
protein cha trinh ty axit amin ma co it nhit 80% dén it nhat 99% tuong dong trinh ty
v&i mot trinh tu bat ky néu & SEQ ID NOS: 16-20.

Theo cac phuong an khéc nira, trinh tu axit amin co it nhat 90%, hoic it nhét
91%, hodic it nhat 92%, hodc it nhat 94%, hodc it nhat 94%, hodc it nhit 95%, hodc it
nhat 96%, hodc it nhit 97%, hogc it nhét 98%, hodc it nhit 99%, hodc it nhat 99,1%,
hodic it nhat 99,2%, hodc it nhat 99,3%, hodc it nhit 99,4%, hogc it nhat 99,5% hojc it
nhét 99.6%, hoic it nhit 99,7%, hodc it nhat 99,8%, hoic it nhat 99,9% tuong dong
trinh tu voi SEQ ID NO:16.

Theo céc phuong an khéc nira, trinh ty axit amin co it nhat 99%, hoic it nhét
99.1%, hoiic it nhét 99,2%, hodc it nhat 99,3%, hojc it nhét 99,4%, hogc it nhat 99,5%
hodic it nhat 99,6%, hodc it nhit 99,7%, hogc it nhit 99,8%, hodc it nhat 99,9% twong
ddng trinh tu véi SEQ ID NO:17.

Theo c4c phuong 4n khéc nita, trinh ty axit amin c6 it nhit 99%, hodc it nhat
99.1%, hodc it nhit 99,2%, hodc it nhit 99,3%, hoic it nhat 99,4%, hoc it nhét 99,5%,
hodc it nhat 99,6%, hodc it nhat 99,7%, hodc it nhit 99,8%, hogc it nhit 99,9% tuong
ddng trinh ty véi SEQ ID NO:18.

Theo céc phuong an khac, trinh ty axit amin ¢6 it nhat 90%, hoic it nhét 91%,

hoic it nhit 92%, hofc it nhit 94%, hogc it nhat 94%, hoic it nhét 95%, hoic it nhét
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96%, hofic it nhét 97%, hodc it nhat 98%, hoiic it nhit 99%, hogc it nhat 99,1%, hojc it
nhit 99.2%. hodc it nhét 99,3%, hodc it nhét 99,4%, hoc it nht 99,5% hodc it nhét
99,6%. hoic it nhat 99,7%, hodc it nhit 99,8%, hodc it nhit 99,9% twong dong trinh tu
v6i SEQ ID NO:19.

Theo cac phuong an khac nita, trinh ty axit amin ¢ it nhat 80%, hodc it nhét
81%. hoiic it nht 82%, hodc it nhat 83%, hodc it nhét 84%, hogc it nhat 85%, hodc it
nhét 86%, hoic it nhit 87%, hodc it nhat 88%, hogc it nhét 89%, hofc it nhit 90%,
hodic it nhét 91%, hodc it nht 92%, hodc it nhit 94%, hodc it nhat 94%, hogc it nhat
95%. hodic it nhit 96%, hodc it nhat 97%, hodc it nhit 98%, hogc it nht 99%, hodc it
nhét 99.1%. hoic it nhat 99,2%, hodc it nhat 99,3%, hodc it nhit 99,4%, hodc it nhét
99,5% hodc it nhat 99,6%, hodc it nhét 99,7%, hodc it nhit 99,8%, hodc it nhat 99,9%
trong dong trinh ty v6i SEQ ID NO:20.

Theo mdt s6 phuong 4n, gen kham theo sang ché bao gdm polynucleotit bao
génlninhtuténglunqcﬁatﬂnhtuxuuﬂeoﬁtrnécéitnhét8096,hoacitnh§t8l96,hoac
it nhét 82%, holic it nhat 83%, hodc it nhit 84%, hodc it nhit 85%, hodc it nhat 86%,
hodc it nhit 87%, hodc it nhit 88%, hoic it nhit 89%, hodc it nhat 90%, hogc it nhat
91%, hodc it nhit 92%, hodc it nhit 94%, hodc it nhit 94%, hodc it nhat 95%, hogc it
nhéit 96%, hoic it nhit 97%, hodc it nhit 98%, hodc it nhit 99%, hodc it nhat 99,1%,
hodic it nhat 99,2%, hogc it nhat 99,3%, hodc it nhit 99,4%, hogc it nhat 99,5% hoc it
nhét 99,6%, hoic it nhit 99,7%, hogc it nhat 99,8%, hogc it nhit 99,9% véi bat ky
trong s6 cac SEQ ID NOS:6-15, trong d6 trinh tur tdng hop c6 bd ba ma duoc 61 wu
hoa dé biéu hién 14 sinh vat chuyén gen. Theo cdc phuong 4n khéac, gen khdm theo
sang ché bao gdm polynucleotit bao gdm trinh tu tbng hop cta trinh ty nucleotit ma
ma hda protein chtra trinh ty axit amin ma cd it nhét 80%, hoic it nhit 81%, hoic it
nhét 82%, hodc it nhit 83%, hodc it nhat 84%, hoic it nhit 85%, hodc it nhat 86%,
hodc it nhét 87%, hodc it nhit 88%, hodc it nhét 89%, hodc it nhat 90%, hogc it nhat
91%, hodic it nhat 92%, hodc it nhit 94%, hodc it nhit 94%, hodc it nhat 95%, hoc it
nhét 96%, hodic it nhit 97%, hodc it nhat 98%, hodc it nhit 99%, hogc it nhat 99,1%,
holic it nhét 99,2%, hodc it nhét 99,3%, hogc it nhit 99,4%, hodc it nhat 99,5% hoic it
nhéit 99.6%, holc it nhit 99,7%, hodc it nhat 99,8%, hodc it nhit 99,9% tuong dong
trinh tu v6i bit ky trong s cac SEQ ID NOS:16-25, trong d6 trinh ty tong hop c6 bo
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ba ma duoc t6i uu hoa dé biéu hién 1a sinh vat chuyén gen. Theo cc phuong an khac
nﬁa,ﬁnhxﬁtchuyé1genlévikhuﬁnchuy&1gm1hoaccéychuyélgen.

Theo mot s& phuong 4n, séng ché dé xuit polynucleotit tbng hop bao gdm, cht
yéu gdm c6 hodc gbm c6 trinh ty nucleotit ma mi hoa protein ¢6 hoat tinh khang it
nhét sdu duc than ngd Chau Au (Ostrinia nubilalis), trong do6 trinh ty nucleotit ¢o it
nhit 80%, hoiic it nhAt 81%, hodc it nhit 82%, hoic it nhat 83%, hogc it nhét 84%,
hodic it nhét 85%, hodc it nhit 86%, hodc it nhit 87%, hodc it nhdt 88%, hogc it nhat
89%. hoc it nhit 90%, hogc it nhit 91%, hodc it nhit 92%, hodc it nhat 94%, hogc it
nhit 94%, hoic it nht 95%, hodc it nhit 96%, hodc it nhat 97%, hogc it nht 98%,
hoiic it nhét 99%, hodic it nhét 99,1%, hoe it nhét 99,2%, hofc it nhat 99,3%, hodc it
nhit 99.4%, hoiic it nh&t 99,5% hodc it nhit 99,6%, hogc it nhat 99,7%, hogc it nhat
99.8%, hofic it nhit 99,9% twong ddng trinh tu véi mot trinh tw bt ky néu & SEQ ID
NOS:6-15.

Theo cac phuong an khac, sang ché dé Xuét;xﬂynucleoﬁtténg hop bao gdm,
chu yéu gdm c6 hoic gdm c6 trinh ty nucleotit ma ma hoa protein c6 hoat tinh khang it
nhét sau duc than ngd Chau Au (Ostrinia nubilalis), trong d6 trinh ty nucleotit ma hoa
trinh ty axit amin ma 6 it nhit 80%, hodc it nhAt 81%, hodc it nhét 82%, hodc it nhat
83%, hoic it nhit 84%, hodc it nhét 85%, hodc it nhit 86%, hodc it nhat 87%, hogc it
nhat 88%, hoic it nhit 89%, hodc it nhit 90%, hogc it nhat 91%, hodc it nhit 92%,
hoic it nhit 94%, hodc it nhit 94%, hodc it nhit 95%, hodc it nhat 96%, hodc it nhat
97%, hoic it nht 98%, hodc it nhét 9%, hoc it nhat 99,1%, hodc it nhat 99,2%, hodc
it nhét 99,3%, hodc it nhat 99,4%, hodc it nhAt 99,5% hodc it nhat 99,6%, hoic it nhat
99,7%, hoiic it nhét 99,8%, hodc it nhét 99,9% tuong ddng trinh tur véi mot trinh tu bt
ky néu ¢ SEQ ID NOS:16-25.

Theo mét s6 phuong 4n, sang ché d& xuit protein phan 18p ma c6 doc t6 dbi vai
it nhét sau duc than ngd Chau Au (Ostrinia nubilalis), trong do protein bao gbm, chu
yéu gbdm c6 hodc gbm c6 (a) trinh tu axit amin ma c6 it nhét 80% twong dong trinh tu
v6i it nhat 99% tuong déng trinh ty v6i trinh tu axit amin dugc dai dién boi bét ky mot
trong s cac SEQ ID NOs:16-25 hodc (b) trinh ty axit amin ma duoc ma hoa bdi trinh
tu nucleotit ma c6 it nhat 80% tuong dong trinh tu v6i it nhat 99% tuong ddng trinh tu

v6i trinh tu nucleotit duoc dai dién boi bt ky mot trong sb cac SEQ ID NOs:6-15.
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Theo cac phuong an khac, protein phan 1p bao gbm, chit yéu gbém c6 hodc gdm
¢ trinh tu axit amin ma co it nhét 80% dén it nhit 99% tuong ddng trinh ty v6i mot
trinh tu bat ky néu & SEQ ID NOS:16-20. Theo c4c phuong an khac nita, trinh tu axit
amin ¢6 it nhat 90%, hodc it nhit 91%, hodc it nhét 92%, hodc it nhat 94%, hogc it
nhit 94%, hodic it nhit 95%, hodc it nhit 96%, hofc it nhit 97%, hofc it nhat 98%,
hodic it nhit 99%, hodc it nhét 99,1%, hogc it nhit 99,2%, hodc it nhét 99,3%, hoge it
nhét 99.4%, hodc it nhét 99,5% hogc it nhat 99,6%, hodc it nhét 99,7%, hogc it nhat
99,8%, hodc it nhat 99,9% tuong dong trinh ty v6i SEQ ID NO:16.

Theo cac phuong an khéc, trinh tyr axit amin co it nhit 99%, hoic it nhét 99,1%,
hoic it nhat 99,2%, hodc it nhit 99,3%, hodc it nht 99,4%, hodc it nht 99,5%, hogc it
nhit 99,6%, hodic it nhét 99,7%, hodc it nhat 99,8%, hoic it nhit 99,9% twong dong
trinh ty v6i SEQ ID NO:17.

Theo céc phuong an khéc, trinh ty axit amin c0 it nhit 99%, hoic it nhét 99,1%,
hodc it nhat 99,2%, hodc it nhit 99,3%, hoic it nht 99,4%, hodc it nht 99,5%, hodc it
nhat 99.6%, hodc it nhét 99,7%, hodc it nhat 99,8%, hodc it nhit 99,9% twong ddng
trinh tr v6i SEQ ID NO:18.

Theo cac phuong én khac nita, trinh ty axit amin c6 it nhit 90%, hoic it nhét
91%, hodic it nhat 92%, hogc it nhat 94%, hodc it nhit 94%, hodc it nhat 95%, hoic it
nhét 96%, hoic it nhit 97%, hodc it nhat 98%, hoic it nhit 99%, hodc it nhat 99,1%,
hodc it nhat 99,2%, hogc it nhat 99,3%, hodc it nhit 99,4%, hogc it nhat 99,5% hoc it
nhét 99,6%, hoic it nhit 99,7%, hodc it nhat 99,8%, hoic it nhat 99,9% twong dong
trinh ty v4i SEQ ID NO:19.

Theo cac phuong 4n khac nita, trinh ty axit amin c6 it nhéat 80%, hoic it nhét
81%, hodc it nhét 82%, hogc it nhit 83%, hodc it nhit 84%, hodc it nht 85%, hodc it
nhét 86%, hodc it nhit 87%, hodc it nhét 88%, hodc it nhit 89%, it nhat 90%, hofc it
nhét 91%, hodc it nhit 92%, hogc it nhit 94%, hoic it nhit 94%, hogc it nhat 95%,
hodic it nhAt 96%, hogc it nhat 97%, hodc it nht 98%, hodc it nhat 99%, hofc it nhat
99.1%, hodic it nhat 99,2%, hogc it nhit 99,3%, hoic it nhét 99,4%, hogc it nhat 99,5%
hodc it nhat 99,6%, hodc it nhat 99,7%, hogc it nhit 99,8%, hodc it nhit 99,9% twong
ddng trinh ty v&i SEQ ID NO:20.

Theo mot s6 phuong 4n, trinh ty axit amin bao gbm, chil yéu gdm c6 hoic gbm

¢6 mot trinh tu bit ky néu & SEQ ID NOs:16-25.
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Céc khéng thé duoc kich thich dap tng v6i thir thich mién dich bang BT-0009,
BT-0012, BT-0013, BT-0023 va BT-0067 tu nhién hodc dot bién va twong tu hodc cac
protein lién quan theo sang ché ¢6 thé duoc tao ra bang cach sit dung cac ky thuat
mién dich tiéu chuin dé tao ra huyét thanh mién dich da dong va, néu mudn, 1am bt tir
t€ bao tao ra khang thé cua vat chu dugc gy mién dich dbi vai céac nguén san sinh ra
khang thé don dong. Céc k¥ thuat dé tao ra cac khang thé cho bat ky chét dugc mong
mubn 13 da biét, vi du, nhu trong Harlow va Lane (1988) va nhu trong Goding (1986).
Sang ché bao ham protein diét cén tring ma phan Gng chéo vé6i cac khang thé duoc
kich thich chéng lai mot hodc nhiéu trong s céc protein Cry diét con tring theo sang
ché.

Céc khang thé dugc tao ra theo sang ché con hitu dung trong céc thtr nghiém
mién dich dé x4c dinh luong hodc sy c6 mat cia BT-0044, BT-0051, BT-0068 va BT-
0128 tuy nhién hodc dot bién hodc protein lién quan trong mau sinh hoc. Céac thir
nghiém con hitu dyng trong viéc tao ra kiém soat dugc chit lwong céc ché phdm chtra
mdt hodc nhiéu trong sb cac protein doc theo sang ché hoidc protein doc lién quan.
Ngoai ra, cac khang thé c6 thé duoc dung dé danh gid hiu qua cia viéc san xuét mot
hodc nhiéu protein tai t6 hop theo séng ché hodc protein lién quan, cting nhu dé sang
loc cac thu vién biéu hién cho sy c6 mit cua trinh tu nucleotit ma hoéa mot hoac nhiéu
trong s6 céc protein theo sang ché hoidc cac trinh ty ma hoa protein lién quan. Céc
khang thé con hitu dung lam phdi tir ai luc dé tinh ché va/hodc phan 1ap bt ky mot
hodc nhiéu trong s6 cic protein theo sang ché va cac protein lién quan. Céc protein
theo sang ché va céc protein chira epitop khang nguyén lién quan c6 thé thu dugc bang
céch bidu hién qua toan bd hosic mot phan cac chiéu dai cia trinh ty md héa toan bd
hodc mot phan cta protein theo sang ché hoic protein lién quan trong té bao chu duoc
uu tién.

Hiéu rang ADN céc trinh tw ma ma hoa protein Cry ty nhién theo sang ché co
thé dugc thay ddi bang cac phuong phap khac nhau, va céc thay d6i nay c6 thé tao ra
c4c trinh tw ADN md hoéa céc protein v6i trinh tu axit amin khéac véi trinh ty duoc ma
hoéa boi protein Cry tu nhién theo sang ché. Protein nay c6 thé dugc thay d6i bing
nhiéu cach khac nhau bao gém thé, loai bo, cit cut, va chén axit amin clia mot hodc
nhiéu axit amin néu & bt ky trong s6 cac SEQ ID NOs:13-16, bao gdm lén dén

khoang 2, khoang 3, khoang 4, khoang 5, khoang 6, khoang 7, khoang 8, khoang 9,
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khoang 10, khoang 15, khoang 20, khoang 25, khoang 30, khoang 35, khodng 40,
khoang 45, khoang 50, khoang 55, khoang 60, khoang 65, khoang 70, khoang 75,
khoang 80, khoang 85, khoang 90, khoang 100, khoang 105, khoang 110, khoang 115,
khoang 120, khoang 125, khoang 130, khoang 135, khoang 140, khoang 145, khoang
150, khoang 155, hodc nhiéu hon su thé, loai bo hodc chén axit amin. Phuong phdp
cho cédc thao tac nay thuong dugc biét trong linh vuc. Vi dy, céac bién thé trinh tyr axit
amin cua protein Cry tu nhién cé thé duoc didu ché bing cac dot bién trong
polynucleotit ma ma hoa protein. Piéu nay con co thé dugc thuc hién béi mot trong sb
vai dang gy dot bién va/hoic trong tién trién duoc dan hudng. Theo mot s6 khia canh,
cac thay ddi duoc ma hoa trong trinh tu axit amin s& co ban khong anh huong dén
chtrc ning cua protein. Céac bién thé nay s& c6 hoat tinh diét con tring mong mudn.
Theo mdt phuong an cua sang ché, trinh tu nucleotit dugc dai dién boi SEQ ID NOs:
1-5 duogc bién dbi dé dua vao su thé axit amin trong protein dugc mé hoéa. Theo mot s6
phuong an, protein dot bién thu duoc duge ma hoa boi polynucleotit dot bién tdng hop
bao gém trinh tu nucleotit'du’gc dai dién boi bét ky mot trong s cac SEQ ID NOs:11-
15. Theo cac phuong an khéc, protein dot bién bao gdm, chu yéu gdm c6 hodc gbm co
trinh tw axit amin duoc dai dién boi bét ky mot trong s6 cdc SEQ ID NOs:21-25.

Cén hiéu rang kha ning cta protein diét con tring dé tao ra hoat tinh diét con
tring ¢6 thé dugc cai thién bang cach st dung céc k§ thudt nay tuy theo cac ché phim
theo sang ché. Vi dy, c6 thé biéu hién protein Cry trong céac té bao cht ma thé hién ty
1& cao két hop sai bazo trong khi sao chép ADN, nhu XL-1 Red (Stratagene, La J olla,
CA). Sau khi nhan giéng trong cac ching ndy, c6 thé phan 1ap ADN (vi du bing cach
didu ché plasmit ADN, hodc bing céch khuéch dai bang k§ thuat PCR va tach dong
doan PCR thu dugc vao vecto), nudi cdy cac dot bién protein Cry trong ching khong
gdy dot bién, va xac dinh gen dugc dot bién c6 hoat tinh diét cdn trung, vi du bang
cach thuc hién tht nghiém dé thir nghiém hoat tinh diét con trung. Thong thuong,
protein dugc trdn va dugc st dung trong cac thir nghiém cho &n. Xem, vi du Marrone
va cong su (1985) J. of Economic Entomology 78:290-293. Céc thir nghiém c6 thé bao
gdm cho cay trdng tiép xac mot hodc nhiéu loai gy hai va xdc dinh khé nang séng sot
cua cdy va/hodc gay ra chét loai gay hai. Céc vi du ctia cac dot bién ma lam tédng tinh

doc duoc tim thiy trong Schnepf et al. (1998) Microbiol. Mol. Biol. Rev. 62:775-806.
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Tuy y, cac thay d6i c6 thé duoc thl_IC‘ hién dbi véi trinh tu axit amin theo sang
ché tai cac ddu amin hoéé carboxy ma khong anh huéng co ban dén hoat tinh. Thay
d6i nay co thé bao gdm chen, loai bo, hodc cac thay ddi dugc dua vao bang céc
phuong phép phan tir hién dai, nhu PCR, bao gdm khuéch dai PCR ma thay thé hoic
mé rong trinh twv mad hoa protein do dwa vao trinh ty méd hoa axit amin trong
oligonucleotit dugc sit dung trong khuéch dai PCR. Tuy y, cac trinh ty protein dugc
thém c6 thé bao g61n c4c trinh tu ma héa protein toan by, nhu céc trinh ty thuong duoc
str dung trong linh vuc dé tao ra dung hop protein. Cac protein dung hop nay thuong
duoc st dung dé (1) 1am ting biéu hién ctia protein duwgc mong mudn (2) dua vao ving
lién két, hoat tinh enzym, hodc epitop dé tao diéu kién cho hoic 1a tinh ché protein,
phat hién protein, hodic cac st dung thir nghiém khac da biét trong Iinh vue (3) bai tiét
dich hodc dich ma protein thanh co quan dudi mirc té bao, nhu khong gian chu chét
ctia vi khuén gam am, hodc ludi ndi bao cua té bao nhan thuc, ludi ndi bao thudng tao
ra glycosyl hoa protein.

Protein Cry thco sang ché c6 thé con dugc dot bién dé dua vao mot epitop aé
tao ra cac khang thé ma nhén dién protein dugc dot bién. Do d6, theo mot sd phuong
an, sang ché dé xuét protein Cry duoc dot bién, trong d6 thé axit amin trong protein
Cry tu nhién tao ra protein Cry dot bién c6 vung khiang nguyén ma cho phép protein
Cry dot bién phan biét v6i protein Cry tu nhién trong thtt nghiém phat hién protein.

Theo mot s6 phwong 4n, séng ché @& xuét phuong phap tao ra khang thé ma
nhan dién mot cach khac protein Cry dugc dot bién tir protein Cry tu nhién ma protein
Cry dot bién dugc din xuét tir d6, phuwong phap bao gbm céc budc thé cac axit amin
trong ciu triic vong khang nguyén cia protein Cry tu nhién va lam tang cac khang thé
ma dic biét nhan dién céu tric vong khdng nguyén dot bién trong protein Cry dot bién
va khong nhan dién protein Cry tu nhién. Theo mdt phuong an, cAu tric vong khéng
nguyén dugc x4c dinh trong cdc ving khong bao tdn bén ngoai ving 1 cta protein Cry
tu nhién. Theo phuong an khic, cAu trac vong khang nguyén khong phai la cAu tric
vong lién quan dén nhan dién thu thé rudt con tring cua protein Cry hodc lién quan
dén hoat hoa proteaza ctia protein Cry. '

Trinh ty nucleotit va axit amin bién thé theo sang ché con bao ham céc trinh tu
¢6 ngudn gbe tir cac quy trinh gay dot bién va sinh tai t6 hop nhu k§ thuat d6i chd

ADN. Véi quy trinh nay, mot hodc nhiéu viing mi hoéa protein ddc khac nhau c6 thé
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duoc ding dé tao ra protein doc moi s hitu cac déc diém mong mubn. Bang cach nay,
cac thu vién cua polynucleotit tai td hop dugc tao ra tur quan thé ctia polynucleotit
trinh tu lién quan bao gbm cac ving trinh ty ma c6 twong ddng trinh tw co ban va ¢o
thé dugc tai té hop cung loai trong dng nghiém hodc trong co thé. Vi du, st dung
nghién ctru ndy, md tip trinh ty ma hoa vung dugc mong mubn ¢6 thé duge dbi chd
gitta gen cta diét loai gy hai theo sang ché va gen cta diét loai gy hai da biét khac
dé thu dugc gen m&i ma hoa protein véi dic tinh duge mong mudn dugc cai thién, nhu
ting hoat tinh diét con trung. Cac chién lugc dé d6i chd ADN nay la da biét trong linh
vue. Xem, vi du, Stemmer (1994) Proc. Natl. Acad. Sci. USA 91:10747-10751;
Stemmer (1994) Nature 370:389-391; Crameri et al. (1997) Nature Biotech. 15:436-
438; Moore et al. (1997) J. Mol. Biol. 272:336-347; Zhang et al. (1997) Proc. Natl.
Acad. Sci. USA 94:4504-4509; Crameri et al. (1998) Nature 391:288-291; va céac béng
séng ché M¥ s6 5,605,793 va 5,837,458.

Su hoan ddi hodc d6i chd ving 1a co ché khac dé tao ra cac protein Cry thay d6i
theo sang ché. Cac ving c6 thé duoc hoan dbi gitta céc protein Cry, tao ra cc protein
doc lai hodc kham voi hoat tinh diét loai gy hai hodc phd dich cai thién. Phuong phap
tao ra cac protein tai td hop va thir nghiém chiing vé hoat tinh diét loai gdy hai la da
biét trong linh vuc (xem, vi du, Naimov et al. (2001) Appl. Environ. Microbiol.
67:5328-5330; de Maagd et al. (1996) Appl. Environ. Microbiol. 62:1537-1543; Ge et
al. (1991) J. Biol. Chem. 266:17954-17958; Schnepf et al. (1990) J. Biol. Chem.
265:20923-20930; Rang et al. 91999) Appl. Environ. Microbiol. 65:2918-2925).

Theo mét sb phwong 4n, séng ché dé xudt vecto tai t hop chira polynucleotit,
phén tr axit nucleic, caset biéu hién hoic gen kham theo sang ché. Theo cic phuong
4n khéc, vecto con duoc xac dinh 1a plasmit, cosmit, phagemit, nhiém sic thé nhan tao,
vecto thé thuc khuan hodc virut. Mo sé vecto dung trong bién nap thyc vat va céc sinh
vat khac la da biét trong linh vuc.

Do d6, mot $6 phuong an theo sang ché nhim dén caset biéu hién duogc thiét ké
dé biéu hién polynucleotit va phan tir axit nucleic theo sang ché. Nhu duoc sir dung &
day, "caset biéu hién" nghia 1a phan tir axit nucleic c6 it nhét trinh tu kiém soat lién két
hoat dong véi trinh tu nucleotit dugc mong mudn. Bang cach nay, vi du, ving khoi
dong cua cay lién két hoat dong v6i trinh ty nucleotit dugce co6 thé biéu hién tao ra

trong caset biéu hién dé biéu hién ¢ cay, bd phan ctia cdy va/hodc t€ bao cua céy.
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Caset biéu hién bao gom trinh ty nucleotit mong mudn ¢6 thé 1a kham, nghia 12
it nhit mot trong céac thanh phin cta n6 1 khéc loai so véi it nhét mot trong cac thanh
phan khac ctia nd. Caset bidu hién c6 thé con 1a td hop ma Xéy ra trong tuy nhién nhung
thu duoc dudi dang tai t6 hop hitu dung cho biéu hién khéc loai. Thong thuong, tuy
nhién, caset biéu hién khac loai so vGi vét chi, tc 14, trinh ty axit nucleic cu thé cia
caset biéu hién khong xay ra ty nhién trong té bao cha va phai dua vao té bao chi hodc
tb tién cua té bao chu bﬁng sy kién bién nap.

Ngoai vung khoi dong lién két hoat dong véi trinh ty nucleotit theo sang ché,
caset biéu hién theo sang ché con c6 th bao gbm trinh tu didu khién khac. Nhu duoc
str dung ¢ day, "trinh tu diéu khién" nghia 1a trinh ty nucleotit dugc b trf nguge dong
(trinh ty khong ma hoa 5°), & trong hodc xudi dong (trinh tu khong ma hoa 3’) cua
trinh ty ma hoa, va ma anh hudng dén su phién mé, sy xt Iy hodc tinh 6n dinh ARN,
hoidc dich m trinh tu ma héa lién quan. Cac trinh ty diéu khién bao gdm, nhung khong
gi6i han ¢, gen ting cudng, intron, trinh ty din dich ma, cac tin hiéu két thuc, va trinh
tu tin hiéu bd sung poly.

Theo mot s6 phuong 4n, caset biéu hién theo séng ché con c6 thé bao gdm trinh
tu nucleotit ma hoa cac dac diém mong mudn khac. Trinh tu nucleotit nay cé thé duoc
chdng 1én v&i bét ky két hop cta trinh ty nucleotit dé tao cho cay, bd phan cula cdy
hodc té bao ctia cdy c¢6 kiéu hinh mong muén. Cac két hop chdng 1én nhau nay c6 thé
duoc tao ra bang phuong phép bét ky bao gom, nhung khong gi6i han ¢, lai gibng cay
trdng bang phuong phdp thong thuong bat ky, hodc bing cach bién nap gen (ttrc 1a
chdng phan ti). Néu dugc chdng 18n bang cac ciy bién nap gen, trinh ty nucleotit dugc
mong mudn c6 thé két hop & thoi diém va trat tu bat ky. Vi du, ciy chuyén gen chtra
mot hodc nhiéu dic diém mong mubn ¢c6 thé dugc st dung lam dich dé dua vao céc
dic diém khéc bang bién nap lién tiép. Trinh tu nucleotit bd sung c6 thé duge dua vao
dong thoi trong yéu 16 ddng bién nap véi trinh ty nucleotit, phan tr axit nucleic, két
cAu axit nucleic, va/hoic ché phim theo sang ché, véi didu kién co két hop cac caset
biéu hién. Vi du, néu hai trinh tu nucleotit s& dugc dua vao, chiung c6 thé két hop trong
cac td hop riéng 1€ (trans) hodc cb thé két hop trong cung td hop (cis). Biéu hién ctia
polynucleotit ¢6 thé dan dén nho ving khoi dong gidng nhau hogc ving khoi dong

khac nhau. Con thiy rang polynucleotit ¢o thé chong 1én & vi tri bd gen mong mudn st
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dung hé ti td hop dic hiéu tai chd. Xem, vi du, céc tai li¢u cong b6 don sang ché qudc
té 6 WO 99/25821; WO 99/25854; WO 99/25840; WO 99/25855 va WO 99/25853.

Caset biu hién con c6 thé bao gém trinh tu ma hdéa cho mot hodc nhiéu
polypeptit d6i v6i cac dic diém nong hoc ma co ban 1a c6 1gi cho cong ty hat gibng,
ngudi trong cay hodc nguoi xir 1y hat. Polypeptit dugc mong muébn c6 thé 1a bat ky
polypeptit ma héa bai trinh tw nucleotit mong mubn. Cac vi du khong gii han cia cac
polypeptit duoc mong muén ma thich hop dé tao ra trong cay trdng bao gdm cac
polypeptit tao ra cac dic diém quan trong vé& nong hoc nhu kha ning khang chét diét
c6 (ddi khi duge goi 1a "kha ndng chiu thudc diét co"), kha ning khang virut, kha ning
khang thé gay bénh vi khuén, kha ning khing con trung, kha ning khang giun tron,
va/hodc ndm. Xem, vi du, t3i lidu bing sing ché My sb 5,569,823; 5,304,730
5,495,071; 6,329,504; va 6,337,431. Polypeptit con ¢ thé 1a nhan t& 1am tang suc
sbng ctia ciy hodc san lugng cta cdy (bao g0m céc dic diém cho phép cay phat trién &
céc nhiét do, didu kién dAt va mtrc 4nh sang va lugng mua khac nhau), hodc nhan td
cho phép xéac dinh cay biéu hién dic diém dugc mong mubn (vi du, chi d4u chon loc,
mau bao hat, v.v.). Céac polypeptit dugc mong mudn khac nhau, cling nhu phwong phap
dé dua céc polypeptit ndy vao ciy trdng, duoc md ta, vi du, trong céc tai ligu bang
sang ché My s6 4,761,373; 4,769,061; 4,810,648; 4,940,835; 4,975,374; 5,013,659;
| 5,162,602; 5,276,268, 5,304,730; 5,495,071; 5,554,798; 5,561,236; 5,569,823;
5,767,366; 5,879,903, 5,928,937; 6,084,155; 6,329,504 va 6,337,431; cling nhu tai licu
cong bd don sang ché My s6 2001/0016956. Cling xem, trén website tai dia chi
lifesci.sussex.ac.uk/home/Neil Crickmore/Bt/.

Polynucleotit tao ra dé khang/kha ning chiu chét diét c6 Ge ché diém phat tricn
hodc md phan sinh, nhu imidazalinon hodc sulfonylurea c6 thé thich hop theo mot sb
phuong an theo sang ché. Polynucleotit vi du trong loai nay ma hoa d6i v6i enzym
ALS vd AHAS dét bién nhu md ta, vi du, trong céc tai lidu bing sang ché My sb
5.767.366 va 5,928,937. Céc tai liéu bing sing ché My sb 4,761,373 va 5,013,659
nhim dén cay chiu céc chit diét ¢ imidazalinon hodc sulfonamit. Tai liéu béng sang
ché My sb 4,975,374 dé cap dén té bao cla cdy va cdy chira axit nucleic mé hoa
glutamin synthetaza (GS) dot bién khéng su tre ché bi chit diét ¢o da biét 1a Gc ché
GS, vi du, phosphinothrixin va methionin sulfoximin. Tai liéu bing sang ché My s6

5,162,602 boc 10 cay khang sy 0c ché boi chit diét co xyclohexanedion va axit
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aryloxyphenoxypropanoic. Stc dé khang dugc tao ra boi axetyl coenzym A
carboxylaza(ACCase) duoc bién ddi.

Céac polypeptit dugc ma hoa boi cac trinh ty nucleotit giup khéng glyphosat
cfing thich hop v6i sang ché. Xem, vi du, cdc (i liéu bang sing ché M§ sb 4,940,835
va 4.769.061. Tai licu bing sing ché My sb 5,554,798 boc 10 cdy ngd chuyén gen
khang glyphosat, ma suc dé khang dugc tao ra nhd gen S5-enolpyruvyl-3-
phosphoshikimat (EPSP) synthaza bién doi.

Polynucleotit ma hoa d6i voi hop chit khang phosphono nhu glufosinat amoni
hodc phosphinothrixin, va pyridinoxy hodc axit phenoxy propionic va xyclohexon
ciing 13 thich hop. Xem, tai liéu cong bd don Chau Au 0 242 246. Cling xem, céc tai
liéu bing sang ché My s6 5,879,903, 5,276,268 va 5,561,236.

Polynucleotit thich hop khac bao gdm cac polynucleotit ma hoa dé khang chat
diét c¢d urc ché quang hop, nhu triazin va benzonitril (nitrilaza), xem, tai li€u béng séng
ché My s6 4,810,648, Polynucleotit thich hop khac ma héa dé khang chét diét ¢6 bao
gdm céc polynucleotit ma hoa dé khang axit 2,2-dichloropropionic, sethoxydim,
haloxyfop, chit diét cé imidazolinon, chit diét cé sulfonylurea, chit diét co
triazolopyrimidin, chit diét c6 s-triazin va bromoxynil. Ciing thich hop la
polynucleotit tao ra kha ning khang protox enzym, hodc ma tao ra kha nang khéang
bénh thyc vat tdng cuong; suc chiu cac diéu kién moi trub‘ng»bét lgi tang cuong (cac
Gic ché v sinh) bao gdm nhung khong gidi han ¢ han hén, qua lanh, qua nong, hodc do
mubi trong dét vuot qua hogc tinh axit hodc tinh kiém cao; va cac thay d6i trong kién
tric hodc phat trién clia cdy trong, bao gém céc thay doi vé thoi gian phat trién. Xem,
vi du, tai lidu cong bd don sang ché My sb 2001/0016956 va tai ligu bing sang ché My
sb 6,084,155.

Polynucleotit thich hop bd sung bao gbm cac polynucleotit md héa céc
polypeptit diét loai gy hai (vi du, diét con trung). Cac polypeptit ¢co thé duoc tao ra
voi luong da dé kiém soat, vi du, cac con trung gy hai (vi dy, luong kiém soat con
trung). Biét ring lwong tao ra polypeptit diét loai gy hai & cdy can dé kiém soat con
trung hodc loai gdy hai khac c6 thé bién dbi phu thudc vao ciy trong, loai giy hai, yéu
& moi truong va tuong ty. Polynucleotit hitu dung dé khang con trung hodc loai giy
hai bd sung bao gém, vi du, polypeptit ma héa doc td duoc x4c dinh trong sinh vét

Bacillus. Polynucleotit bao gdm trinh tw nucleotit ma hoa Bacillus thuringiensis (Bt)
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protein Cry tir mot vai loai phu dwgc tdch dong va viée tach dong tai td hop duoc thiy
c6 doc tinh do1 v6i du tring clia con trung bd canh de, bo hai canh va bd canh ciung.
Céc vi du cua protein diét con trung Bt nay bao gdm céc protem Cry nhu CrylAa,
CrylAb, CrylAc, CrylB, CrylC, CrylD, CrylEa, CrylFa, Cry3A, Cry9A, Cry9B,
Cry9C, va tuong ty, cling nhu protein diét con trung sinh dudng nhu Vipl, Vip2,
Vip3, va teong tu. Danh sach diy du cua cac protein dan xuét Bt c6 thé tim thdy trén
trang web quic té tai Co s¢ dit liéu danh phat chéit doc Bacillus thuringiensis dugc duy
tri bdi Dai hoc Sussex (ciing xem, Crickmore va cong su (1998) Microbiol. Mol. Biol.
Rev. 62:807-813).

Céc polypeptit thich hop dé tao ra trong thuc vat con bao gdm cac polypeptit
ting cuong hodc nguoc lai tao diéu kién chuyén hoa cdy va/hodc bd phéan cla cdy da
thu hoach thanh san phém hitu dung bén ra thi truong, bao g@)m, vi du, ham lugng
carbohydrat cai thién hodc bién ddi va/hodc phan phéi, dic tinh 1én men cai thién, tdng
ham lugng dau, ting ham lugng protein, ting kha nang tiéu hoa, va ting ham luong
duoc dinh dudng, vi dy, ting ham lugng phytosterol, ting ham luong tocopherol, tang
ham luong stanol va/hodc ting ham luong vitamin. Céc polypeptit dugc mong mudn
con bao gdm, vi du, polypeptit tao ra hodc gop phan lam gidm ham lweng thanh phin
khong mong mudn trong mua vu thu hoach, vi dy, axit phytic, hodc enzym lam giam
dudng. Thult nglt "tao ra" hodc "gop phan" 1a nhim chi polypeptit dugc mong mudn
c6 thé dong gop truc tiép hodc gian tiép vao su tdn tai cua dic diém dugc mong mudn
(vi dy, lam tang thoai bién xenluloza bing cach sit dung enzyme xenlulaza khac loai).

Theo mot phuong an, polypeptit gop phan cai thién kha nang tiéu hoa thirc an
hoic thuc phim. Xylanaza 1a enzym hemixenluloza cai thi¢n sy huy hoai thanh té bao
cla cdy, din dén dong vat str dung tdt hon dinh dudng thuc vat. Piéu nay lam tang tbe
d0 phat trién va chuyén héa thtrc &n. Tuong tw, do nhét ctia thirc &n chira xylan ¢6 thé
giam. San xuét cic xylanaza khéc loai trong t€ bao clia cdy con ¢6 thé gitip chuyén hoa
lignoxenluloza thanh dudng 1én men dugc dung trong san xuét cong nghiép.

Nhiéu xylanaza tir vi sinh vat ndm va vi khuin d3 duoc xac dinh va dic trung
(xem, vi dy, tai lieu bing sang ché M§ s6 5,437,992; Coughlin et al (1993)
"Proceedings of the Second TRICEL Symposium on 7Trichoderma reesei Cellulases
and Other Hydrolases" Espoo; Souminen va Reinikainen, xuét ban (1993) Foundation

for Biotechnical and Industrial Fermentation Research 8:125-135; céc tai lidu cong bd
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don sang ché My s6 2005/0208178; va cong bd don PCT s6 WO 03/16654). Cu thé 13,
ba xylanaza cu thé (XYL-I, XYL-II, va XYL-III) dad duogc xac dinh trong T.
reesei(Tenkanen et al. (1992) Enzyme Microb. Technol. 14:566; Torronen et al. (1992)
Bio/Technology 10:1461; va Xu et al. (1998) Appl. Microbiol. Biotechnol. 49:718).

Theo phuong an khac, polypeptit hitu dung cho sang ché c6 thé 1a enzym lam
giam polysaccarit. Cay theo sang ché tao ra enzym nay c6 thé hitu dung cho tao ra, vi
du, thire dn chin nudi 1én men dé xu 1y sinh hoc. Theo mot s6 phuong an, enzym hitu
dung cho qud trinh 1én men bao gdm alpha amylaza, proteaza, pullulanaza,
isoamylaza, cellulaza, hemicellulaza, xylanaza, xyclodextrin glycotransferaza, lipaza,
phytaza, laccaza, oxidaza, esteraza, cutinaza, enzym thiy phan bot nghién hat va
glucoamylaza khac. »

Enzym lam gidm polysaccarit bao gdm: enzym lam giam bot nhu a-
amylaza(EC 3.2.1.1), glucuronidaza (E.C. 3.2.1.131); exo-1,4-a-D glucanaza nhu
amyloglucosidaza va glucoamylaza (EC 3.2.1.3), B-amylaza (EC 3.2.1.2), o-
glucosidaza (EC 3.2.1.20), va other exo-amylaza; enzym khur phan nhanh tinh bot, nhu
a) isoamylaza (EC 3.2.1.68), pullulanaza (EC 3.2.1.41), va tuong tu; b) xenlulaza nhu
exo-1,4-3-cellobiohydrolaza (EC 3.2.1.91), exo-1,3-B-D-glucanaza (EC 3.2.1.39), B-
glucosidaza (EC 3.2.1.21); ¢) L-arabinaza, nhu endo-1,5-a-L-arabinaza (EC 3.2.1.99),
o-arabinosidaza (EC 3.2.1.55) va tuong tuy; d) galactanaza nhu endo-1,4-B-D-
galactanaza (EC 3.2.1.89), endo-1,3-B-D-galactanaza (EC 3.2.1.90), a-galactosidaza
(EC 3.2.1.22), B-galactosidaza (EC 3.2.1.23) va tuong tu; ) mannanaza, nhu endo-
1,4-B-D-mannanaza (EC 3.2.1.78), B-mannosidaza (EC 3.2.1.25), a-mannosidaza (EC
3.2.1.24) va tuong tw; f) xylanaza, nhu endo-1,4-B-xylanaza (EC 3.2.1.8), B-D-
xylosidaza (EC 3.2.1.37), 1,3-B-D-xylanaza, va twong tu; va g) cac enzym khac nhu o-
I-fucosidaza (EC 3.2.1.51), a-L-rhamnosidaza (EC 3.2.1.40), levanazae (EC 3.2.1.65),
inulanaza (EC 3.2.1.7), va tuong tw. Theo mét phuong én, a-amylaza la a-amylaza
tdng hop, Amy797E, dwoc md ta 12 tai liéu bang sing ché MJ so 8,093,453, dugc két
hop ¢ day bang cach vién dan toan bo.

Céc enzym khac ma co thé duoc stir dung theo séng ché bao gdm proteaza, nhu
proteaza nAdm va vi khudn. Proteaza nim bao gdm, nhung khong gi6i han 6, loai thu
dwoc tir Aspergillus, Trichoderma, Mucor va Rhizopus, nhu A. niger, 4. awamori, A.

oryzae va M. miehei. Theo mot s phuong 4n, polypeptit theo séng ché c6 thé 1a
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enzym cellobiohydrolaza (CBH) (EC 3.2.1.91). Theo mot phuong éan, enzym
cellobiohydrolaza c6 thé 1a CBHI hogic CBH2. |

Céc enzym khac hitu dung véi sang ché bao gdm, nhung kh@ng giéi han 6,
hemixenlulaza, nhu mannaza va arabinofuranosidaza (EC 3.2.1.55); ligninaza; lipaza
(vi dy, E.C. 3.1.1.3), glucose oxidaza, pectinaza, xylanaza, transglucosidaza, alpha 1,6
glucosidaza (vi dy, E.C. 3.2.1.20); esteraza nhu ferulic axit esteraza (EC 3.1.1.73) va
axetyl xylan esteraza (EC 3.1.1.72); va cutinaza (vi du E.C. 3. 1.1.74).

Theo mot s6 phuong 4n, sang ché d& xuét té bao chu chuyén gen khong phai
cia nguoi chira polynucleotit, phan tur axit nucleic, gen kham, caset biéu hién hoidc
vecto tai td hop theo sdng ché. Té bao chi chuyén gen khong phai ctia ngudi co thé
bao gém, nhung khong giGi han 0, té bao cta cdy, té bao nAm men, t& bao vi khuan
hodc t& bao con tring. Theo d6, theo mot s6 phuong 4n, sang ché dé xuét té bao vi
khudn dugc chon tir céc chi Bacillus, Brevibacillus, Clostridium, Xenorhabdus,
Photorhabdus, Pasteuria, Escherichia, Pseudomonas, Erwinia, Serratia, Klebsiella,
Salmonella, Pasteurella, Xanthomonas, Streptomyces, Rhizobium,
Rhodopseudomonas, Methylophilius, Agrobacterium, Acetobacter, Lactobacillus,
Arthrobacter, Azotobacter, Leuconostoc, hoidc Alcaligenes. Do do6, vi du, lam tac nhan
kiém soat con trung sinh hoc, cac protein Cry theo séng ché ¢6 thé duoc tao ra bang
céch biéu hién gen kham ma hoa céc protein Cry theo sang ché trong té bao vi khuén.
Vi dy, theo mot phuong 4n, sang ché dé xuét té bao Bacillus thuringiensis chira gen
kham theo sang ché.

Theo cac phuong an khéc nita, sang ché d& xuét té bao ciia cdy ma la té bao clia
cdy hai 14 mam hoic té bao ciia cdy mot 14 mam. Theo cic phuong dn b sung, té bao
cta cdy hai la mam duge chon tir nhém bao gdm té bao cay dau tuong, té bao huéng
duong, t& bao cdy ca chua, t& bao cdy cai dau, té bao cdy bong, té bao cdy cu cai duong
va té bao cdy thude 14. Theo cdc phuong an khac nita, té bao mot 14 mam dugc chon tur
nhém bao gdm té bao cdy lta mach, té bao cay ngd, té bao cay yén mach, té bao cay
IGa, t& bao cdy laa mién, té bao cdy mia duong va t€ bao ciy laa my. Theo mot s6
phuong éan, sang ché d& xuét nhidu t& bio hai 14 mam hozc t& bao mot 14 mam biéu
hién protein doc theo sang ché dugc mi hoéa boi gen kham theo sang ché. Theo cac
phuong an khac nhiéu trong s cac té bao duoc dé canh dé tao ra con duong vo bao va

phét trién dudi anh sdng mit troi ty nhién.
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Theo phuong an khdc cua sang ché, protein doc theo sang ché dugc biéu hién
trong sinh vat cao hon, vi du, thyc vat. Trong truong hop nay, cdy chuyén gen biéu
hién luong c6 hiéu qua cua protein doc bao vE chinh chiing khoi loai gdy hai cdy tréng
nhu loai gy hai con trung. Khi con trung bt diu gy hai trén cly chuyén gen nay, n6
cling an dc t6 duoc biéu hién. Diéu nay c6 thé ngan can con trang khoi hut thém vao
mb thuc vat hodc c¢6 thé con gay hai hodc giét con tring. Polynucleotit theo séng ché
dugc cheén vao caset biéu hién, ma sau d6 dugce tich hop 6n dinh trong bd gen cua cAy.
Theo phuong an khac, polynucleotit dugc bao gbm trong virut ty sao chép khong gay
bénh. Cay dugc bién nap theo sang ché ¢ thé 1a cay mot 14 mam hodc cdy hai 14 mam
va bao gdm, nhung khong gi¢i han &, bép (ngod), dau twong, lua, lda my, lua mach, lta
mach den, yén mach, lta mién, ciy ké, huéng duong, cdy rum, cu cai duong, bong,
mia dudng, cdy hat céi dau, c6 linh lang, thudc 14, lac, rau, bao gém, khoai lang, déu,
dau Ha Lan, rau diép X04n, rau diép, bép cai, cai hoa, stp lo, cdy cu ci tron, ca rot, ca
tim, dua chudt, ci cai, rau bina, khoai tdy, ca chua, mang tay, hanh, to1, dua, hat ticu,
can tay, bi, bi ngd, bi ngoi, qua, bao gém, tdo, &, mdc qua, mén, anh dao, dao, xuén
dao, mo, dau tdy, nho, mam x6i, ddu, dira, bo, du du, xoai, chudi, va cdy chuyén
nganh, nhu Arabidopsis, va cay gd nhu cdy 14 kim va cay 14 ban. Tét hon 14, cdy trdng
theo sang ché 1a cay trong nhu ngd, lta mién, la my, huéng duong, ca chua, cay ho
cai, hat tiéu, khoai tdy, bong, l0a, ddu tuong, cu cdi duong, mia duong, thudc 14, laa
mach, cdy hat cai dau, va tuong tu.

Mot khi polynucleotit mong mudn dugc bién nap thanh loai thyc vat cu thé, co
thé nhén gibng loai nay hodc chuyén thanh cic dang khéc cua loai tuong tu, cu thé 1a
bao gbém cac dang kinh doanh dugc, st dung céc k¥ thudt sinh sén truyén thong.

Polynucleotit theo sang ché dugc biéu hién trong cay chuyén gen, do d6 tao ra
sinh tdng hop protein Cry tuwong duong trong ciy chuyén gen. Bing céch nay, cdy
chuyén gen cO sy bao v€ nang suét duogc ting cudng voi sy c6 mat cua ap luc con
trung duogc tao ra. D&i v6i biéu hién cia ching trong ciy chuyén gen, trinh ty nucleotit
theo sang ché c6 thé cin bién ddi va t8i wu hoa. Miic di trong nhiéu trudng hop vi sinh
vat ¢6 thé duoc bidu hidn & cdy & cdc mitc cao ma khong can bién ddi, biéu hién thap
trong cay chuyén gen c6 thé tao ra tir trinh tu nucleotit cua vi khuén c¢6 bd ba md ma
khong dugc uu tién trong cay trdng. D3 biét trong linh vuc rang c4c sinh vat séng c6

cac wu tién cu thé do6i véi viéc st dung bd ba ma, va bd ba ma cua cac trinh tu
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nucleotit dugc mo ta trong sang ché ¢co thé duoc thay ddi dé thich hgp véi vu tién cta
cy, trong khi van giit céc axit amin dugc ma hoa nho d6. Hon nira, biéu hién cao &
cdy, vi du cdy ngo, t&t nhét thu dugce tir cac trinh ty ma héa ma cd it nhét khoang 35%
ham Iwong GC, hodc it nhit khoang 45%, hogc it nhit khoang 50%, hogc it nhét
khoang 60%. Trinh tu nucleotit cta vi khudn ma ¢6 ham lugng GC thip c6 thé bidu
hién nghéo nan & cy do su ton tai cia md tip ATTTA ma c6 thé 1am bét 6n dinh céac
théng tin, va cidc md tip AATAAA ma co thé tao ra su polyadenyl khong thich hop.
Mic du mot sb céc trinh tu gen nhét dinh c6 thé duoc biéu hién mdt cach thich hop
trong ca cac loai cdy mot la mﬁm va hai 14 mdm, c4c trinh tu c6 thé duoc bién dbi dé
tinh cho céc vu tién bd ba ma cu thé va uvu tién ham luong GC cla cdy mot 14 mam
hodc cdy hai 14 mAm nhu cac vu tién nay da dugc thé hién dé phan biét (Murray va
cong s Nucl. Acids Res. 17:477-498 (1989)). Ngoai ra, trinh tu nucleotit dugc sang
loc ddi v6i su ton tai clia cac vi tri ndi khong hop 1é ma ¢6 thé gdy ra cit cut thong tin.
TAt ca cac thay ddi can duge thuc hién trong céc trinh ty nucleotit nhu cac trinh tu
duoc md (3 & trén duoc thuc hidn bing cach st dung céc ky thuat da biét vé gy dot
bién hudng diém, PCR, va xay dung gen tdng hop bang cach st dung phwong phap
dwoc md ta vi du trong céc bing sang ché My b 5,625,136; 5,500,365 va 6,013,523.
Theo mdt s6 phuong 4n, sang ché dé xuit cac gen tong hop dugc thyc hién theo
quy trinh dugc boc 10 trong bing sang ché My s6 5,625,136, dugc két hop o day bing
cach vién din. Trong quy trinh nay, bd ba ma dugc uu tién cua ngd, tac 13, bd ba ma
don ma mi héa thudong xuyén nhét axit amin & ngd, duge st dung. Bo ba ma dugc uu
tién cua ngd cho axit amin cu thé co thé dugce din Xuét, vi du, tir c4c trinh tu gen da
biét tur ngd. Vi dy, viéc str dung bd ba ma cia ngd cho 28 gen tir cdy ngo duoc tim théy
trong Murray va cdng sy, Axit nucleics Research 17:477-498 (1989), ndi dung cua nod
duoc két hop ¢ day béng cach vién dan. Trinh tu téng hop du‘qc léy lam vi du déc biét
theo sdng ché duoc thuc hién véi bd ba ma duoc tdi vu hoa cta ngd dugce dai dién boi
bét ky mot trong s cac SEQ ID NOs: 16-25. Theo céch nay, trinh tw nucleotit co thé
duoc t6i wu dé bidu hign & cdy bat ky. Hidu ring tit ca hoge mot phn bat ky cta trinh
tu nucleotit cé‘thé duge t6i wu héa hoidc tbng hop. Tic 13, polynucleotit ¢6 thé bao
gf")m trinh tu nucleotit ma 1a trinh ty ty nhi€én mot phﬁn va trinh tu duogc t6i wu hoa

téng hop mot phén.
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Pé khoi diu dich ma hidu qud, céc trinh tu 1ién k& v6i methionin c6 thé can
bién d6i. Vi du, ching c6 thé duoc bién ddi b?lng cach gdp vao céc trinh ty da biét 1a
¢6 hiéu qua trong thuc vét. Joshi da dé xuét sy lién Gmg thich hgp cho cdy (NAR
15:6643-6653 (1987)) va Clonetech dé xudt chit Gc ché dich ma lién tGng khéc
(1993/1994 catalog, trang 210). Cac lién ung nay thich hop dé ding véi cac trinh tu
nucleotit theo sang ché. Céc trinh tu duoc két hop vao céc cAu trac bao gém trinh tu
nucleotit, 1&n dén va bao gdm ATG (trong khi bo axit amin tht hai khong duoc bién
d6i), hodc tuy y 1én dén va bao gdm GTC sau ATG (v6i kha nang thay d6i axit amin
ﬂnihaicﬁagenchuyén)

Céc trinh tu ma hoa protein Cry mdi theo sang ché, hodc 12 trinh ty tu nhién cla
ching hodc 1a céc trinh ty téng hgp nhu duge mo ta & trén, O thé dugc dung hop hoat
dong vai loai ving khoi dong dé biéu hién trong cay trdng bao gdm ving khéi dong
cAu trac, cam tmg, dugc diéu bién tam thoi, duoc didu bién phat trién, duoc diéu bién
héa hoc, duge wu tién md va dic hiéu mé dé didu ché phan tir ADN t4i to hop, tic 13,
gen kham. Viéc lya chon ving khoi dong s€ thay d6i thy thudc vao yéu cdu thoi gian
va khong gian, va con tuy thudc vao loai dich. Do do, biéu hién cua cac trinh tu
nucleotit theo sang ché trong 14, trong cubng hoic than, trong tai, trong cum hoa (vi du
bbng, chuy, 15i, v.v.), trong r&, va/hodc cdy con giéng duoc uu tién. Trong nhiéu
trudmg hop, tuy nhién, doi hoi bao vé chdng lai nhidu hon mdt loai con tring gdy hai,
va do d6 biéu hién trong nhiéu md 1a cAn thiét. Mic db nhiéu ving khoi dong tir cac
cay hai la mAm da thé hién hoat ddng trong céc cdy mot 14 mam va nguoc lai, Iy tudng
1a cac vung khaoi dong cua cdy hai 1a maAm dugc chon dé biéu hién trong cdy hai 14
mam va céc ving khoi dong cia cdy mot 14 mam dé biéu hién trong cay mot 14 mam.
Tuy nhién, khong c6 han ché dbi voi ngudn gde clia ving khéi dong duge chon; chi
can chung hoat ddng trong viéc dan huéng biu hién ctia trinh ty nucleotit trong té bao
mong muén.

Céc vi du cua vung khéi dong chu yéu hitu dung theo séng ché bao gém ving
khoi dong CaMV 35S va 198 (Fraley va cong su, tai liéu bing sang ché My so
5,352,605, duoc két hop & day bang cach vién din). Ngoai ra, vang khéi dong c6
ngudn gde tir bét ky mot trong sb vai gen actin, ma dugc biéu hién trong hau hét cic
kﬁnéMaC%ﬂbﬁuM@c@vM@MﬁM@gdmmmﬁwb&hkﬂmymﬁ&gur

(Mol. Gen. Genet. 231: 150-160 (1991)) ¢6 thé d& dang bién doi dé bicu hién gen doc
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méi va dic biét phit hop dé ding trong vat chii clia cdy mot 14 mam. Ving khoi dong
chi yéu khéc nita c6 ngudn gbc tir ubiquitin, ma 1a san pham gen khac duge biét dé
tich tu trong phidu kiéu té bao. Vung khoi dong ubiquitin dugc tach dong tir mot vai
loai dé dung trong cay chuyén gen, vi du, huong duong (Binet et al., 1991. Plant
Science 79: 87-94), ngd (Christensen et al., 1989. Plant Molec. Biol. 12: 619-632), va
arabidopsis (Norris et al. 1993. Plant Molec. Biol. 21:895-906). Ving khoi dong
ubiquitin ctia ngd dugc phat trién trong hé mot 14 mAm chuyén gen va trinh tu va vecto
ctia n6 duge ciu tric cho bién nap mot 14 mam duogc bdc 19 trong cong b6 don sang
ché EP 0 342 926. Vung khéi dong ubiquitin thich hop dé biéu hién gen doc moi trong
cay chuyén gen, ddc biét la cdy mot 14 mam.

Vung khéi dong ddc hiéu mo hodc uu tién mo hitu dung dé biéu hién trinh tu
ma hoa protein Cry méi theo sang ché & cdy trong, cu thé 12 ngo, 1a cac loai ma dinh
huéng biéu hién trong ré, rudt cdy, 14 hodc phén hoa. Vung khéi dong nay dugc boc 16
trong tai liéu don sdng ché My s 5625136, duge két hop & day bang cach vién din
toan bo. Vung khoéi dong dic hiéu mo khac hitu dung theo sang ché bao gém ving
khoi dong rubisco ciia bong dugce boc 10 trong tai liéu bang sang ché M§ s6 6,040,504;
vung khoi dong dudng synthaza cta lia duge boc 10 trong tai liGu bang sang ché My
$6 5,604,121; va vung khéi dong cta virut cudn 14 vang & cdy da huong duoc boc 10
trong tai li¢u béng séang ché My§ b 7,166,770, tat ca duoc Kkét hop bc%ng cach vién dan
toan bd. Vung khoi dong cam ting héa hoc hitu dung dé din hudng biéu hién cta gen
doc méi trong ciy duge boc 16 trong tai lidu bing sang ché My sb 5,614,395 dugc két
hop & day bang cich vién dan toan bo.

Trinh tu nucleotit theo sédng ché con co thé duoc biéu hién dudi su diéu bién
cua vung khoi dong ma la diéu bién hoa hoc. Pidu nay cho phép céc protein Cry theo
sang ché dugc tbng hop chi khi cay trdng duoc xtt ly béng cac chit hoa hoc cam tng.
Céc vi du cua cong nghé cam tng hoéa hoc cua biéu hién gen nay dugc md ta chi tiét
frong tai liéu cong bb don EP 0 332 104 va bang sang ché My s6 5,614,395. Theo mot
phuong an, vung khdéi dong diéu bién hoa hoc 1a ving khoi dong PR-1a cia thude 14.

Nhom ving khoi dong khac hitu dyng theo sang ché 1a loai ma cam (rng cudn.
Nhiéu ving khéi dong da dugc mo ta ma dugc biéu hién tai vi trf cudn va ca & céac vi
trf nhiém bénh thuc vat. Ly tuéng 1a, ving khéi dong nay chi co thé ¢ hoat tinh cuc

bo tai vi trf con tring xAm chi€ém, va bang cach nay protein di¢t con trung chi xép
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chdng trong céc t& bao cin téng hop protein diét con tring dé diét loai gay hai con
trung xam chiém. Cac vi du cta ving khéi dong thudc loai nay bao gbm loai dugc md
ta bdi Stanford et al. Mol. Gen. Genet. 215:200-208 (1989), Xu et al. Plant Molec.
Biol. 22:573-588 (1993), Logemann et al. Plant Cell 1:151-158 (1989), Rohrmeier &
Lehle, Plant Molec. Biol. 22:783-792 (1993), Firek et al. Plant Molec. Biol. 22:129-
142 (1993), va Warner ef al. Plant J. 3:191-201 (1993).

Céc vi du khong gi6i han cta ving khéi dong ma tao ra cac mau biéu hién dic
hiéu m6 ma hitu dung theo sdng ché bao gém dic hiéu mé6 xanh, dédc hiéu ré, dic hiéu
than, va/hodc dic hidu hoa. Céc ving khoi dong thich hop dé biéu hién trong md xanh
bao gbém nhiéu gen didu khién lién quan dén quang tong hop va nhiéu vung khéi dong
duoc nhan ban tir ca hai loai cdy mot 14 mam va cay hai 14 mam. Mot ving khéi dong
ndy 1a ving khoi dong PEPC cua ngd tir gen phosphoenol carboxylaza (Hudspeth &
Grula, Plant Molec. Biol. 12:579-589 (1989)). Vung khoi dong khac dé biéu hién dic
hiéu ré 12 loai dugc md ta boéi de Framond (FEBS 290:103-106 (1991) hodc tai liéu
bang sang ché My sb 5,466,785). Vung khoi dong khac hitu dung theo sang ché 1a
ving khdi dong dic hiéu thin duge md ta trong tai liéu bang sang ché My s
5,625,136, ma din hudng tu nhién biéu hién gen trpA cia ngd.

Bén canh viéc lua chon ving khéi dong thich hop, cac cAu trac dé bidu hién doc
t6 diét con tring & ciy trong can trinh tu két thic phién ma thich hgp dé lien két hoat
dong xuodi dong cua trinh ty nucleotit khac loai. Mot sb trinh tu két thuc 1 da co va la
d3 biét trong linh vyc (vi du tml tir CaMV, E9 tir rbcS). Trinh tu két thuc bat ky hién
c¢6 da biét 1a ¢6 chic ning trong thuc vat co thé dugc st dung trong ngft canh cla sang
ché.

Nhiéu trinh tu khéac ¢ thé dugc két hop vao caset biéu hién dugc md ta trong
sang ché. Céc trinh ty nay bao gém céc trinh tu thé hién ting cuong biéu hién nhu cac
trinh tu intron (vi du tir Adhl va bronzel) va trinh tu dan dat vi rat (vi du tt TMV,
MCMV va AMV).

C6 thé wu tién 1a nhdm dich biéu hién trinh tu nucleotit theo sdng ché dén dinh
vi té bao khéac nhau trong cay trdng. Trong mot sb truong hop, su dinh vi trong xytosol
6 thé mong mudn, trong khi d6 trong cac trudng hop khac, sy dinh vi trong mot sb
hat co quan dudi muc té bao co thé duoc uu tién. Co ché bt ky dé nham dich san

phdm gen, vi du, & cdy, c6 thé dugc dung d¢ thyc hién sang ché, va cac co ché nay
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duoc biét 1a tdn tai & cdy va cac trinh ty kiém soat chirc ning cua cac co ché nay da
duoc mo ta cu thé & mirc nao do. Céc trinh tu dugc mo ta 1a tao ra su nhdm dich cta
céc san pham gen dén cac ngan té bao khac. Cac trinh ty dAu amin c6 thé chiu trach
nhiém nhim dich protein dugc mong mudn dén ngin té bao bét ky, nhu, khong bao, ty
lap thé, vi thé peroxy, cac thé protein, ludi ndi bao, lap luc, tinh bot hat, hat bot, v
vao hoic thanh t& bao cta cdy (vi du Unger et. al. Plant Molec. Biol. 13: 411-418
(1989); Rogers et. al. (1985) Proc. Natl. Acad. Sci. USA 82: 6512-651; tai liéu bang
bang ché My s6 7,102,057; cong bb don s6 WO 2005/096704, tét ca ching duoc két
hop tai ddy bang cach vién dan. Tuy y, trinh ty tin hiéu c6 thé 12 trinh ty tin hidu dau N
tlr sap, trinh tu tin hiéu dau N tur gamma-dam ng0d, vung lién két tinh bdt, ving lién két
tinh bot dau C, trinh tu nhim dich lap luc, ma nhap protein truong thanh vao lap luc
(Comai et. al. (1988) J. Biol. Chem. 263: 15104-15109; van den Broeck, et. al. (1985)
Nature 313: 358-363; tai liéu bing sang ché My s6 5,639,949) hogc trinh tu tin hi¢u
bai tit tir cac té bao aleuron (Koehler & Ho, Plant Cell 2: 769-783 (1990)). Ngoai ra,
c4c trinh ty ddu amin cing v6i cac trinh tu dau carboxy chiu trach nhiém nham dich
khong bao cua san phdm gen (Shinshi et. al. (1990) Plant Molec. Biol. 14: 357-368).
Theo mdt phuong én, trinh tu tin hiéu dugc chon bao gém diém phéan cat da biét, va
dung hop dugc chu triic xét dén céc axit amin bt ky sau (cac) vi tri phén cit ma can
cho phan cit. Trong mt sb truong hop yéu ciu niy c6 thé duoc thoa man bang cach
bd sung sé lwong nhé céc axit amin gifta vi tri phan cit va ATG gen chuyén hoic, tiy
¥, thay ddi vi trf ctia mot sb axit amin trong trinh ty gen chuyén. K§ thuat chu tric nay
1a d3 biét trong linh vurc va co thé ap dung twong duong cho cac ngan té bao bat ky.

S& hiéu rang céc co ché duge mo ta & trén dé nham dich té bao co thé duoc sir
dung khong chi cing v6i vung khoi dong cung ngudn cta ching, ma con cung voi
vung khoi dong khac loai sao cho d4nh hutng dén muc tiéu nhim dich té bao cu thé
duéi sy diéu bién phién ma cta ving khoi dong ma co mAu biéu hién khac ctia ving
khéi dong tir d6 tao ra tin hiéu nham dich.

Bién nap cay

Quy trinh dé bién nap cay la da _biét va quen thudc trong linh vuc va dugc md ta
qua céc tai liéu tham khéo. Céc vi du khong giéi han cua phuong phap dé bién nap cay
bao gdm bién nap thong qua phén phdi axit nucleic trung gian vi khudn (vi dy, thong

qua Agrobacterium), phan phéi axit nucleic trung gian virut, phan phéi axit nucleic
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trung gian silic cacbua hodc soi tinh thé axit nucleic, phan phéi axit nucleic trung gian
hat m&, vi truyén, tha bom vi hat, bién nap trung gian canxi-phosphat, bién nap trung
gian xyclodextrin, dién di, bién nap trung gian hat nano, nghién bang song siéu am,
thAm théu, hip thu axit nucleic trung gian PEG, cling nhu bét ky co ché dién, hoa hoc,
vét 1y (co khi) va/hodc sinh hoc khac ma tao ra sy dua axit nucleic vao té bao cia cay,
bao gdm két hop bat ky ciia ching. Cac hudng din chung v& céc phuong phép bién
nap cdy khac nhau la da biét trong linh vwc nady bao gdbm Miki va cong su.
("Procedures for Introducing Foreign DNA into Plants” trong Method in Plant
Molecular Biology and Biotechnology, Glick, B. R. va Thompson, J. E., Eds. (CRC
Press, Inc., Boca Raton, 1993), trang 67-88) va Rakowoczy-Trojanowska (Cell. Mol.
Biol. Lett. 7:849-858 (2002)). _

Péi v6i bién nap trung gian Agrobacterium, cac vecto hai ky hodc vecto mang
it nhat mot trinh ty vién T-ADN thich hop, trong khi d6 d6i voi chuyén gen truc tiép
(vi du, tha bom hat va tuong tu) vecto bét ky thich hop va ADN thing chi chtra cdu
trac duge mong mudn c6 thé duge st dung. Trong truong hop chuyén gen truc tiép,
bién nap véi cac loai ADN don hogc ddng-bién nap co6 thé duoc st dung (Schocher et
al., Biotechnology 4:1093- 1096 (1986)). Ddi v6i ca chuyén gen truc tiép va chuyén
trung gian Agrobacterium, bién nap thuong (nhung khong nhat thiét) duoc hap thu véi
dAu chon loc ¢6 thé 1a lua chon duong (Phosphomannoza Isomeraza), tao ra kha ning
khang khang sinh (kanamyxin, hygromyxin hodc methotrexat) hodc chét diét co
(glyphosat hodc glufosinat). Tuy nhién, viéc lua chon d4u chon loc khéng thudc pham
vi sang ché.

Bién nap trung gian Agrobacterium 1a phuong phap thuong duoc ding dé bién
nap cdy, cu thé 1a, cay hai 14 mam, nhd tinh hiéu qua bién nap cao cua nd va nho tinh
hitu ich rong v6i nhidu loai khac nhau. Bién nap trung gian Agrobacterium thudng lién
quan dén viéc chuyén vecto hai ky mang ADN la duwoc mong mudn cho ching
Agrobacterium thich hgp co6 thé phu thudc vao su bd sung ciia gen vir dugc mang bdi
chiing Agrobacterium ctia vat chu hodc 1a trén Ti plasmit ddng ndi tri hodc nhiém sdc
thé (Uknes et al. (1993) Plant Cell 5:159-169). Viéc chuyén vét truyén nhi thé tai to
hop vao Agrobacterium co thé dugc thuc hién biang quy trinh giao phéi ba bén st dung
Escherichia coli mang vt truyén nhi thé tai t6 hop, chiung E. coli hd trg mang plasmit

ma ¢6 kha ning di chuyén vt truyén nhi thé tai t6 hop dén chiing Agrobacterium dich.
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Tuy y, vecto hai ky tai t6 hop c6 thé duoc chuyén vao Agrobacterium bing cach bién
nap axit nucleic (Hofgen & Willmitzer (1988) Nucleic Acids Res. 16:9877).

Bién nap ctia cay bang Agrobacterium tai td hop thuong lién quan dén nuoi cdy
dong thdi Agrobacterium v6i cac mo chy tir cay trdng va theo phuong phap da biét
trong linh vuc. Mo bién nap dugc tao ra trong mdi trudng chon loc mang chit khang
sinh hosic d4u khang thude diét co gitra cac vién T-ADN lap thé hai ky.

Nhu dugc ban dén & trén, phuong phéap khac dé bién nap ciy, bo phan cia cay
va té bao cua cdy lién quan dén viéce déy cac hat hoat tinh sinh hoc hodc tro & mo va té
bao cdy. Xem, vi du, tai liéu bing sing ché My sb 4,945,050; 5,036,006 va 5,100,792.
Thong thuong, phuong phép lién quan dén viéc day cac hat hoat tinh sinh hoc hodc tro
& té bao cua cdy dudi céac diéu kién hiéu qua dé xAm nhép mit ngoai cua té bao va tao
ra két hop bén trong n6. Khi céc hat tro duge st dung, vecto ¢o thé duoc dua vao té
bao bang cach phu cic hat bang céc vecto chira axit nucleic dugc mong mudn. Tuy ¥,
té bao hoic thé bao c6 thé bao quanh bdi vecto ma vecto mang vao té bao bang cach
theo hat. C4c hat hoat tinh sinh hoc (vi du, té bao nAm men khd, vi khudn khé hoic vét
in vi khudn, mdi hat chira mot hodc nhiéu axit nucleic cAn dua vao) con co thé duogc
déy vao mo thuc vat.

Theo phuong an khac, polynucleotit theo sang ché ¢6 thé duoc bién nap truc
tiép vao bo gen lap thé. Loi ich cha yéu cta bién nap lap thé 1a cac lap thé thudng c6
kha ning biéu hiéu gen vi khuAr. ma khéng 1am bién ddi co ban, va céc lap thé c6 kha
nang biéu hiéu khung doc m& phire dudi kiém soat cta ving khéi dong don. K¥ thuét
bién nap lap thé dugc mo ta chi tiét trong cac tai lidu bing sang ché My s6 5,451,513,
5,545,817, va 5,545,818, trong tai liéu cong bd don PCT s WO 95/16783, va trong
McBride et al. (1994) Proc. Nati. Acad. Sci. USA 91, 7301-7305. K§ thudt co so aé
bién nap lap luc lién quan dén viée dua cac ving ADN lap thé da tach dong gi6i han
hai ddu mot chi du chon loc ciing v6i gen duge mong mudn vao md dich thich hop, vi
du, dung stng bian gen hoidc bién nap té bao trdn (nhu canxi clorua hogc bién nap trung
gian PEG). Cac vung gidi han hai dau 1-1,5kb, duoc goi 1a cac trinh ty dich, tao diéu
kién cho tai t hop twong dong véi bod gen lap thé va do d6 cho phép thay thé hodc stra
ddi cac ving cu thé cia hé gen lap thé. DAu tién, cac dot bién diém trong gen 16S
rARN va rps12 lap luc tao ra kha ning khang spectinomyxin va/hodc streptomyxin c6

thé dugc st dung lam chi d4u lya chon dé bién nap (Svab, Z., Hajdukiewicz, P., va
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Maliga, P. (1990) Proc. Natl. Acad. Sci. USA 87, 8526-8530; Staub, J. M., va Maliga,
P. (1992) Plant Cell 4, 39-45). Sy ¢6 mat cua cac diém tach dong giira céc déu hiéu
nay cho phép tao ra vecto nhim dich lap thé dua vao cac gen la (Staub, J.M., va
Maliga, P. (1993) EMBO J. 12, 601-606). Su ting co ban vé tin suét bién nap co thé
thu duoc bang cach thay ddi vi tri cia cac gen lin khang khang sinh rARN hodgc r-
protein v6i chi dAu chon loc troi, gen aadA cua vi khuin m3 hoéa enzym giai doc
spectinomyxin aminoglycosit- 3'- adenyltransferaza (Svab, Z., va Maliga, P. (1993)
Proc. Natl. Acad. Sci. USA 90, 913-917). Truéc day, chi ddu nay da dugc dung thanh
cong dé bién nap tAn sudt cao bO gen lap thé cua tao luc Chlamydomonas
reinhardtii(Goldschmidt-Clermont, M. (1991) Nucl. Acids Res. 19:4083-4089). Céc
chi ddu chon loc khac hitu dung cho bién nap lap thé da dugc biét trong linh vuc va
bao gbém trong pham vi clia sang ché. Thong thuong, cn dén khoang 15-20 chu ky
phan chia té bao sau khi bién nap dé dat dugc trang thai ddng nhat. Biéu hién lap thé,
ma trong d6 cac gen dugc chén boi tai td hop twong ddng vao toan bo vai nghin ban
sao ctia by gen lap thé vong co trong mdi té bao cta ciy, loi dung sb luong rat 16n ban
sao lgi thé hon cac gen dugc bidu hién trong nhan dé cho phép cac mirc biéu hién co
thé dé dang vuot qua 10% tong protein thuc vt hoa tan. Theo mot phuong én,
polynucleotit theo sang ché ¢ thé dugc chén vao vecto dinh huéng lap thé va duoc
bién nap vao bo gen lap thé cua vat cha thuce vat mong mudn. Do do, thyc vat dong
nhat d6i véi cac bo gen lap thé chira trinh tu nucleotit cia sang ché c6 thé thu duoc,
ma ¢6 khé ning biéu hién cao polynucleotit.

Cac phuong phap chon loc cho cay bién nap, chuyén gen, té bao ctia cay
va/hodc mé nudi céy mo thuc vat 1a quen thude trong linh vuc va ¢6 thé duoc st dung
trong cac phuong an theo sing ché duogc dé xuét ¢ ddy. Vi du, vecto tai td hop theo
sang ché con c6 thé bao gdm caset biéu hién bao gdm trinh tu nucleotit cho chi déu
chon loc, ma c6 thé duge ding dé lwa chon cdy, bd phan cta cdy va/hodc té bao cay
dugc bién nap. Nhu dugc st dung & déy, "chi dAu chon loc" nghia 1a trinh ty nucleotit
ma khi duoc biéu hién thé hién kidu hinh phan biét véi cdy, bd phan cta cdy va/hoic té
bao cua cdy biéu hi¢n chi d4u va do d6 cho phép cdy, bo phén clia cay va/hodc té bao
cia cay dugc bién nap nay phén biét v6i loai ma khong c6 chi dAu. Trinh tu nucleotit
¢6 thé ma hoa hodc 1a chi dAu chon loc hodc sang loc, phy thudc va chi déu tao ra dic

diém c6 thé duoc chon loc bing phuong phap hoa hoc, nhu bang céch st dung chat
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chon loc (vi du, chit khéang sinh, chit diét co, hoiic twong ty), hodc liéu chi d4u don
gian la ddc didm ma c6 thé xéac dinh thong qua viéc quan sat hodc thir, nhu bang cach
sang loc (vi du, ddc diém noi cu tra R). Duong nhién, nhiéu vi du vé chi du chon loc
thich hop 1a da biét trong linh vuc va co thé dugc st dung trong t6 hop o thé biéu
hién mo ta & day.

Céc vi du cua chi ddu chon loc bao gdm, nhung khong giéi han &, trinh ty
nucleotit ma héa neo hodc nptll, ma tao ra kha ning khang kanamyxin, G418, va
tuong tu (Potrykus et al. (1985) Mol. Gen. Genet. 199:183-188); trinh ty nucleotit ma
hoa bar, ma tao ra kha nang khang phosphinothrixin; trinh ty nucleotit ma héa 5-
enolpyruvylshikimat-3-phosphat (EPSP) synthaza dugc thay d61, ma tao ra kha ning
khang glyphosat (Hinchee et al. (1988) Biotech. 6:915-922); trinh tu nucleotit méa hoa
nitrilaza nhu bxn tir Klebsiella ozaenae ma tao ra kha ning khang bromoxynil (Stalker
et al. (1988) Science 242:419-423); trinh ty nucleotit mé hoa axetolactat synthaza
(ALS) dugc thay ddi ma tao ra kha ning khang imidazolinon, sulfonyluré hodc cac
chit hoa hoc trc ché ALS khac (tai liéu don séng ché chau Au sb 154204); trinh tu
nucleotit md hoa dihydrofolat reductaza khang methotrexat (DHIR) (Thillet er al.
(1988) J. Biol. Chem. 263:12500-12508); trinh tu nucleotit md hdéa dalapon
dehalogenaza ma tao ra kha nang khang dalapon; trinh tu nucleotit ma ho6a mannoza-6-
phosphat isomeraza (con goi la phosphomannoza isomeraza (PMI)) ma tao ra kha nang
chuyén hoa mannoza (cac tai liéu béng sang ché My $6 5,767,378 va 5,994,629); trinh
tu nucleotit ma hoa anthranilat synthaza dugc thay dbi ma tao ra kha ning khang 5-
metyl tryptophan; va/hodc trinh tu nucleotit ma hoa Aph ma tao ra kha nang khang
hygromyxin. Nguoi ¢co hiéu biét trung binh trong linh vuc c6 kha nang chon chi déu
chon loc thich hop dé dung trong caset biéu hién cua sang ché.

Céc chi ddu chon loc bd sung bao gém, nhung khong gidi han ¢, trinh tu
nucleotit ma héa p-glucuronidaza hodc uid4 (GUS) ma ma héa enzym ma cac nén chit
sinh mau khéac nhau cho chung la da biét; trinh tu nucleotit diém R ma ma hoa san
phém ma diéu bién viée tao ra chét nhudm anthoxyanin (mau do) trong mo thuc vt
(Dellaporta va cdng su, "Molecular cloning of the maize R-nj allele by transposon-
tagging with Ac" 263-282 trong: Chu trac va chirc nang nhiém sic thé: Impact of
New Concepts, 18th Stadler Genetics Symposium (Gustafson & Appels eds., Plenum

Press 1988)); trinh tw nucleotit ma hoa B-lactamaza, enzym ma cac nén chat sinh mau
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kh4c nhau cho chung la da biét (vi dy, PADAC, cephalosporin sinh mau) (Sutcliffe
(1978) Proc. Natl. Acad. Sci. USA 75:3737-37741); trinh tu nucleotit ma hoéa xy/E ma
ma hoa catechol dioxygenaza (Zukowsky et al. (1983) Proc. Natl. Acad. Sci. USA
80:1101-1105); trinh tu nucleotit ma hoa tyrosinaza, enzym co kha ndang oxy hoa
tyrosin thanh DOPA va dopaquinon, ma dén luot no dic lai dé tao ra melanin (Katz et
al. (1983) J Gen. Microbiol. 129:2703-2714); trinh tu nucleotit ma hoa B-
galactosidaza, enzym ma cé cac nén chét sinh mau cho ching; trinh ty nucleotit ma
hoéa luxiferaza (lux) ma cho phép do phat quang sinh hoc (Ow et al. (1986) Science
234:856-859); trinh tu nucleotit ma héa aequorin ma co thé duoc st dung trong do
phat quang sinh hoc cam tng canxi (Prasher et al. (1985) Biochem. Biophys. Res.
Comm. 126:1259-1268); hodc trinh tu nucleotit md hoa protein huynh quang xanh
(Niedz et al. (1995) Plant Cell Reports 14:403-406). Nguoi ¢6 hiéu biét trung binh
trong linh vuc c6 kha nang chon chi déu chon loc thich hop dé dung trong caset biéu
hién cta sang ché.

Ngoai ra, nhu la da biét trong linh vuc, ciy chuyén gen nguyén ven c6 thé duoc
tao ra tu té bao cay dugc bién nap, mé nudi céy mo thuc vat va/hodc té bao tran dugc
nudi cdy sir dung mot trong cac phuong phép bét ky da biét. Su tdi tao cdy tur té bao
cta cdy, nudi céy mo thuc vat va/hodc té bao trAn dugc nudi céy dugc moé ta, vi dy,
trong Evans va cong su (Handbook of Plant Cell Cultures, Tap 1, MacMilan
Publishing Co. New York (1983)); va Vasil L. R. (ed.) (Cell Culture and Somatic Cell
Genetics of Plants, Acad. Press, Orlando, Vol. I (1984), va Tép II (1986)).

Theo do, cac dac tinh gen dugc thiét ké vao hat chuyén gen va thuc vat, bo
phén cuia cay, va/hodc té bao cta cdy theo sang ché duoc mo ta & trén c6 thé vugt qua
t4i tao bang gi6i tinh hodc nudi sinh dudng va do d6 c6 thé duy tri va nhan gidng & céc
cay thé hé con cai. Nhin chung, viéc duy tri va nhan gidng lam viéc st dung céc
phuong phap néng nghiép da biét phat trién dén muc dich cy thé nhu thu hoach, gieo
hat hodc cay bua.

Do d6 polynucleotit co thé dugc dua vao cdy trong, bd phén cia cdy va/hodc té
bao cta cay theo nhiéu con dudng bt ky da biét trong linh vyc, nhu duge mo ta ¢ trén.
Do d6, khong c¢6 phuong phap cu thé d& dwa mot hodc nhidu polynucleotit vao cdy, ma
¢6 thé st dung phuong phap b4t ky ma cho phép mot hodc nhidu polynucleotit dugc

tich hop 6n dinh trong bd gen cua cdy. Khi hon mot polynucleotit dugc dua vao,
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polynucleotit twong tng co thé duogc ghép thanh mot phan ctia phan tir axit nucleic
don, hodc 1a phan tir axit nucleic riéng, va co thé dugc dinh vi trén phén tir axit nucleic
gidng hodc khdc nhau. Theo d6, polynucleotit co thé dugc dua vao té bao dugc mong
mudn trong su kién bién nap don, trong su kién bién nap riéng r&, hodc, vi du, trong
thuc vat, 1a mot phin ctia yéu t6 nhan gibng.

Céac phuong an bd sung ctia sing ché bao gdm san phdm thu hoach dugc tao ra
tur cay chuyén gen va/hodc cac phén cla chiing theo séng ché, ciing nhu san phim xir
ly tao ra tur san pham thu hoach. Céc san phim thu hoach ¢6 thé 1a tdng thé cay hodc
bd phan bt ky cta cdy, nhu duoc mo ta & ddy. Do dé, theo mot s& phuong 4n, céc vi
du khong gidi han cta san phém thu hoach bao gém hat, qua, hoa hoac bd phén cua
ching (vi dy, bao phén, nhuy, va tuong ty), 14, than, va tuong tu. Theo cac phuong an
khéc, san phdm xir 1y bao gbm, nhung khong gii han ¢, bot min, bt xay tho, dau,
tinh bdt, ngli cde, va twong tu dugc tao ra tir hat duoc thu hoach hodc bd phan khac
cta cay theo sang ché, trong d6 hat nay hodc bd phan khac cta cdy bao gbm trinh tur
phan tir axit nucleic/polynucleotit/nucleotit theo sang ché.

Theo cac phuong an khac, sang ché d& xudt phan chiét tir hat chuyén gen
va/hodc cdy chuyén gen theo sdng ché, trong d6 phan chiét bao gdm phan tir axit
nucleic, polynucleotit, trinh ty nucleotit hodc protein doc theo sang ché. Cac phin
chiét tir cay tréng hoic bd phén cua cdy co thé duogc thuc hién theo cac quy trinh di
biét trong linh vuc (Xem, de la Torre et al., Food, Agric. Environ. 2(1):84-89 (2004);
Guidet, Nucleic Acids Res. 22(9): 1772-1773 (1994); Lipton et al., Food Agric. Immun.
12:153-164 (2000)).

Ché phim diét con trung

Theo mdt s6 phuong &n, sing ché dé xuét ché pham diét con trung bao gdm
protein Cry theo sang ché trong chit mang ndng dung. Nhu dugc st dung ¢ day "chat
mang nong dung" co thé 1a ty nhién hodc tong hop, vat liéu hitu co hodc vo co ma két
hop véi thanh ph??m hoat tinh dé tao diéu kién cho viéc 4p dung no 1én cay, hodc bo
phén cta cdy. Céac vi du cua chit mang ndng dung bao gdm, khong gi6i han, bot, bui,
vién, hat, dich phun, nhii tuong, chit keo, va dung dich. Chét mang ndng dung con bao
gb6m, nhung khong gi6i han 6, thanh phén tro, chét phan tén, chét hoat dong bé miit, ta
duoc, chit dinh, chit dan, chét lién két, hogc céc két hop cta ching, ma ¢6 the duge sir

dung trong ché phdm néng nghi¢p. Cac ché phdm nay c6 thé dugc ap dung theo cach
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bét ky ma mang protein diét loai gay hai hodc tac nhan kiém sodt loai gdy hai khéc tiép
xuc véi loai gdy hai. Theo do, ché phdm co thé dugc ap dung Ién bé mit ciia ciy hodc
bo phén cua cdy, bao gém hat, 14, hoa, than, cuéng, ré, va tuong tu. Chét mang nong
dung khéc c6 thé 1a cay chuyén gen hodc bd phén cia cay.

Theo cac phuong dn khic nita, ché phim diét con trung bao gbm té bao vi
khudn chuyén gen theo séng ché, trong d6 té bao vi khudn chira gen kham theo séng
ché. Vi du, ché phdm diét con tring nay c6 thé duge didu ché bang cach lam kho, lam
kho lanh, déng thé hoa, chiét, loc, li tim, dong cin, hodc cd ddc mé nudi céy cla céc té
bao Bacillusthuringiensis chta polynucleotit theo sang ché. Theo cac phuong an bd
sung, ché phim bao gbm tir khodng 1% dén khoang 99% theo trong lugng clia protein
Cry theo sang ché.

Céc protein Cry theo sang ché c6 thé duoc st dung két hop véi céc tac nhén
kiém soat loai gdy hai khéc dé lam tang khoang dich loai gy hai hodc dé ngin chin
va/hodc quan ly kha nang khang cén trung. Do do, theo mot sb phuong 4n, sang ché dé
xuét ché pham ma kiém soat mot hodc nhiéu loai gay hai cay trong, trong d6 ché phdm
bao gbm protein Cry thi nhét theo sang ché va tic nhan kiém soat loai gy hai tht hai
khéac protein Cry thir nhét. Theo cac phuong an khac, ché pham 1a ché pham dé ap
dung cuc by cho cay trdng. Theo cac phuong an khac nifa, ché pham la cay chuyén
gen. Theo cic phuong dn khac nita, ché phim 12 két hop cla ché phim dugc 4p dung
cuc bo 1én cdy chuyén gen. Theo mot phuong 4n, ché phdm bao gdm protein Cry thir
nhét theo sang ché khi cay chuyén gen bao gdm tac nhan kiém soét loai gay hai thu
hai. Theo phuong 4n khac, ché phdm bao gdm tic nhan kiém soat loai gdy hai thir hai
khi cdy chuyén gen bao gdm protein Cry thit nhét theo sang ché.

Theo mdt sd phuong 4n, tic nhan kiém soat loai gdy hai tha hai c6 thé 1a tac
nhan dugc chon tir nhdm bao gbm chat diét loai gay hai hoa hoc, protein diét con triung
Bacillus thuringiensis (Bt), protein diét con trung Xenorhabdus, protein diét con trung
Photorhabdus, protein diét con trung Brevibacillus laterosporus, protein diét con trung
Bacillus sphaericus, chét e ché proteaza (ca dang serin va xystein), lectin, alpha -
amylaza, peroxidaza va cholesterol oxidaza.

Theo cac phuong an khéc, tdc nhan kiém soat loai gy hai tha hai la chét diét
loai gay hai hoa hoc dugc chon tir nhém bao gdm pyrethroid, carbamat, neonicotinoid,

chét chin kénh natri noron, lacton vong 16n diét con trung, chat ddi van axit gamma
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aminobutyric (GABA), uré diét con trung va chit bit chude juvenil hormon. Theo
phuong an khac, chit diét loai gy hai héa hoc dugc chon tir nhém bao gdm
abamectin, axephat, axetamiprit, amidoflumet (S-1955), avermectin, azadirachtin,
azinphos-metyl, bifenthrin, binfenazat, buprofezin, carbofuran, chlorfenapyr,
chlorfluazuron, chlorpyrifos, —chlorpyrifos-metyl, chromafenozit, clothianidin,
xyfluthrin,  beta-xyfluthrin,  xyhalothrin, lambda-xyhalothrin,  xypermethrin,
xyromazin, deltamethrin, diafenthiuron, diazinon, diflubenzuron, dimethoat,
diofenolan, emamectin, endosulfan, esfenvalerat, ethiprol, fenothicarb, fenoxycarb,
fenpropathrin, fenproximat, fenvalerat, fipronil, flonicamid, fluxythrinat, tau-
fluvalinat, flufenerim  (UR-50701), flufenoxuron, fonophos,  halofenozit,
hexaflumuron, imidacloprid, indoxacarb, isofenphos, lufenuron, malathion,
metaldehyt, methamidophos, methidathion, methomyl, methopren, methoxychlor,
monocrotophos, methoxyfenozit, nithiazin, novaluron, noviflumuron (XDE-007),
oxamyl, parathion, parathion-metyl, permethrin, phorat, phosalon, phosmet,
phosphamidon, pirimicarb, profenofos, pymetrozin, pyridalyl, pyriproxyfen, rotenon,
spinosad, spiromesifin (BSN 2060), sulprofos, tebufenozit, teflubenzuron, tefluthrin,
terbufos, tetrachlorvinphos, thiacloprid, thiamethoxam, thiodicarb, thiosultap-natri,
tralomethrin, trichlorfon va triflumuron, aldicarb, oxamyl, fenamiphos, amitraz,
chinomethionat, chlorobenzilat, xyhexatin, dicofol, dienochlor, etoxazole, fenazaquin,
fenbutatin oxit, fenpropathrin, fenpyroximat, hexythiazox, propargit, pyridaben va
tebufenpyrad. Theo phuong an khéc, chét diét loai gay hai hoa hoc dugc chon tir nhom
bao gdbm xypermethrin, xyhalothrin, xyfluthrin va beta-xyfluthrin, esfenvalerat,
fenvalerat, tralomethrin, fenothicarb, methomyl, oxamyl, thiodicarb, clothianidin,
imidacloprid, thiacloprid, indoxacarb, spinosad, abamectin, avermectin, emamectin,
endosulfan, ethiprol, fipronil, flufenoxuron, triflumuron, diofenolan, pyriproxyfen,
pymetrozin va amitraz.

Theo cac phuong an bd sung, tac nhan kiém so4t loai gdy hai tht hai c6 thé 1a
mdt hodc nhidu trong s6 bét ky céac protein diét con tring Bacillus thuringiensis bao
gdm nhung khong gidi han & protein Cry, protein diét con trung sinh dudng (VIP) va
chét bt chudc diét con tring cla bt ky trong sb cac protein diét con trung néu trén,
Theo céc phuong an khéc, tdc nhén kiém soat loai giy hai tht hai la protein Cry dugc

chon tor nhém bao gom CrylAa, CrylAb, CrylAc, CrylAd, CrylAe, CrylAf,
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CrylAg, CrylAh, CrylAi, CrylAj, CrylBa, CrylBb, CrylBc, CrylBd,
CrylBf, CrylBg, CrylBh, CrylBi, CrylCa, CrylCb, CrylDa, CrylDb,
CrylDd, CrylBa, CrylEb, CrylFa, CrylFb, CrylGa, CrylGb, CrylGe,

CrylBe,
Cryl1Dc,
CrylHa,

CrylHb, CrylHc, Crylla, Cryllb, Crylle, Crylld, Crylle, Cryllf, Cryllg, CrylJa,

CrylJb, CrylJe, CrylJd, CrylKa, CrylLa, CrylMa, CrylNa, CryINb,

Cry2Ab, Cry2Ac, Cry2Ad, Cry2Ae, Cry2Af, Cry2Ag, Cry2Ah, Cry2Ai,

Cry2Ak,Cry2Al, Cry2Ba, Cry3Aa, Cry3Ba, Cry3Bb, Cry3Ca, Cry4Aa,
Cry4Ca, Cry4Cb, Cry4Ce, Cry5Aa, Cry5Ab, CrySAc, Cry5Ad, Cry5Ba,
Cry5Da, Cry5Ea, Cry6Aa, Cry6Ba, Cry7Aa, Cry7Ab, Cry7Ac, Cry7Ba,
Cry7Ca, Cry7Cb, Cry7Da, Cry7Ea, Cry7Fa, Cry7Fb, Cry7Ga, Cry7Gb,
Cry7Gd, Cry7Ha, Cry7la, Cry7Ja, Cry7Ka, Cry7Kb, Cry7La, Cry8Aa,
Cry8Ac, Cry8Ad, Cry8Ba, Cry8Bb, Cry8Bc, Cry8Ca, Cry8Da, Cry8Db,
Cry8Fa, Cry8Ga, Cry8Ha, Cry8la, Cry8Ib, Cry8Ja, Cry8Ka, Cry8Kb,
Cry8Ma, Cry8Na, Cry8Pa, Cry8Qa, Cry8Ra, Cry8Sa, Cry8Ta, Cry9Aa,
Cry9Bb, Cry9Ca, Cry9Da, Cry9Db, Cry9Dc, CrySEa, Cry9Eb, Cry9Ec,

Cry9Ee,

Cry9Fa,

Cry9Ga, Cryl0OAa, CryllAa, CryllBa,

Cryl2Aa,Cryl3Aa, Cryl4Aa, Cryl4Ab, Cryl5Aa, Cryl6Aa, Cryl7Aa,

Cryl18Ba,
Cry21Ba,
Cry22Ab,
Cry26Aa,
Cry30Da,
Cry31Ad,
Cry32Eb,
Cry32La,
Cry328a,
Cry35Aa,
Cry40Aa,
Cry43Aa,
Cry46Ab,
Cry51Aa,
Cry55Aa,

Cryl18Ca,
Cry21Ca,
Cry22Ba,
Cry27Aa,
Cry30Db,
Cry32Aa,
Cry32Fa,
Cry32Ma,

Cryl9Aa, Cryl9Ba, Cryl9Ca, Cry20Aa, Cry20Ba,
Cry21Da, Cry21Ea, Cry21Fa, Cry21Ga, Cry21Ha,
Cry22Bb, Cry23Aa, Cry24Aa, Cry24Ba, Cry24Ca,
Cry28Aa, Cry29Aa, Cry29Ba, Cry30Aa, Cry30Ba,
Cry30Ea, Cry30Fa, Cry30Ga,Cry31Aa, Cry31Ab,
Cry32Ab, Cry32Ba, Cry32Ca, Cry32Cb, Cry32Da,
Cry32Ga, Cry32Ha, Cry32Hb, Cry32la, Cry32Ja,
Cry32Mb, Cry32Na, Cry320a, Cry32Pa, Cry32Qa,

Cry32Ta, Cry32Ua, Cry33Aa, Cry34Aa, Cry34Ab, Cry34Ac,

Cry35Ab,
Cry40Ba,
Cry43Ba,
Cry47Aa,
Cry52Aa,
Cry56Aa,

Cry35Ac, Cry35Ba, Cry36Aa, Cry37Aa, Cry38Aa,
Cry40Ca, Cry40Da, Cry41Aa, Cry41Ab, Cry41Ba,
Cry43Ca, Cry43Cb, Cry43Cc, Cry44Aa, Cry45Aa,
Cry48Aa, Cry48Ab, Cry49Aa, Cry49Ab, Cry50Aa,
Cry52Ba, Cry53Aa, Cry53Ab, Cry54Aa, Cry54Ab,
Cry57Aa, Cry57Ab, Cry58Aa, Cry59Aa, Cry59Ba,
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Cry2Aa,
Cry2Aj,
Cry4Ba,
Cry5Ca,
Cry7Bb,
Cry7Gc,
Cry8Ab,
Cry8Ea,
Cry8La,
Cry9Ba,
Cry9Ed,
Cryl1Bb,
Cryl8Aa,
Cry21Aa,
Cry22Aa,
Cry25Aa,
Cry30Ca,
Cry31Ac,
Cry32Ea,
Cry32Ka,
Cry32Ra,
Cry34Ba,
Cry39Aa, -
Cry42Aa,
Cry46Aa
Cry50Ba,
Cry54Ba,
Cry60Aa,
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Cry60Ba, Cry61Aa, Cry62Aa, Cry63Aa, Cry64Aa, Cry65Aa, Cry66Aa, Cry67Aa,
Cry68Aa, Cry69Aa, Cry69Ab, Cry70Aa, Cry70Ba, Cry70Bb, Cry71Aa, Cry72Aa va
Cry73Aa.

Theo céc phuong an khac nita, tdc nhén kiém so4t loai gay hai thir hai 1a protein
diét con trung sinh dudng Vip3 duoc chon tir nhom bao gdm Vip3Aal, Vip3Aa2,
Vip3Aa3, Vip3Aa4, Vip3Aa5, Vip3Aa6, Vip3Aa7, Vip3Aa8, Vip3Aa9, Vip3Aalo,
Vip3Aall, Vip3Aal2, Vip3Aal3, Vip3Aal4, Vip3Aalj, Vip3Aal6 , Vip3Aal7,
Vip3Aal8, Vip3Aal9, Vip3Aa20, Vip3Aa2l, Vip3Aa22, Vip3Aa2 , Vip3Aa24,
Vip3Aa25, Vip3Aa26, Vip3Aa27, Vip3Aa28, Vip3Aal9, Vip3Aa30, Vip3Aa3l,
Vip3Aa32, Vip3Aa33 , Vip3Aa34, Vip3Aa3s, Vip3Aa3o, Vip3Aa37, Vip3Aa33g,
Vip3Aa39, Vip3Aa40, Vip3Aa4l, Vip3Aa42, Vip3Aa4d3, Vip3Aa44, Vip3Abl,
Vip3Ab2, Vip3Acl, Vip3Adl, Vip3Ad2, Vip3Ael, Vip3Afl, Vip3Af2, Vip3Af3,
Vip3Agl, Vip3Ag2, Vip3Ag3 HM117633, Vip3Agd, Vip3Ag), Vip3Ahl, Vip3Bal,
Vip3Ba2, Vip3Bbl, Vip3Bb2 va Vip3Bb3.

Theo cac phuong én khac nira, protein Cry thir nhit theo sang ché va tac nhan
kiém soat loai gay hai thr hai dugc ddng biéu hién trong cay chuyén gen. Viéc dong
bidu hién cta nhiéu hon mot gbc diét loai gy hai trong cing cdy chuyén gen c6 thé
thu dugc bang cich thiét ké gen ctia cay d& chtra va biéu hién tit ca cic gen can thiét.
Tuy v, ciy trong, b6 me 1, ¢6 thé dugc thiét ké gen dé biéu hién protein Cry theo sang
ché. CAy thir hai, bd me 2, c6 thé duge thiét ké gen dé biéu hién téc nhan kiém soat
loai gay hai thu hai. Bing cach lai bb me 1 v6i bd me 2, cay thé hé con cai thu dugc
ma biéu hién tat ca cac gen dugce dua vao bd me 1 va 2.

Theo cac phuong an bd sung, phwong phap tao ra doc t protein ddi véi it nhét
sau duc than ngd Chau Au (Ostrinia nubilalis) dugc dé xuét, phuong phéap bao gbm:
nudi cdy té bao chu chuyén gen khong phai cua nguoi ma chira polynucleotit hodc gen
kham hoic phén tir axit nucleic hofic vecto tAi td hop theo sang ché dudi céc diéu kién
trong d6 vat chu tao ra doc td protein dbi voi it nhat sdu duc than ngd Chéu Au
(Ostrinia nubilalis). Theo mot s phuong 4n, té bao chu chuyén gen khong phai cla
nguoi la té bao cua ciy. Theo mot phuong an, té bao cta cdy 1a té bao cay ngd. Theo
cac phuong an khéc, céc didu kién ma té bao clia cdy hodc té bao cdy ngd phat trién

bao gdm anh sang mdt troi tu nhién. Theo cac phuong an khac, té bao chu chuyén gen
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khong phai cua nguoi la té bao vi khudn. Theo c4c phuong 4n khéc nita, té bao chu
chuyén gen khong phai ciia nguoi la té bao 1én men.

Theo c4c phuong an khac, protein dugc tao ra ¢ hoat tinh diét con trung khang
it nhat mot con tring bd sung, trong d6 con trung bd sung duge chon tir nhom bao gbdm
sdu xam (Agrotis ipsilon), sdu xanh mua thu (Spodopterafiugiperda), sdu dyc tréi trén
ciy ngod (Helicoverpazea), sdu duc than mia (Diatraeasaccharalis), sdu an 1a déu tim
(Anticarsiagemmatalis), sdu do trén dau tuong (Chrysodeixisincludes), sau duc than
ngd tdy nam (Diatraeagrandiosella), sau dyc trai dau phuong Tay (Richiaalbicosta),
sau chdi thudc 14 (Heliothisvirescens), sdu duc than ngd chau A (Ostriniafurancalis),
sau duc qua bong (Helicoverpaarmigera), sdu duc than soc (Chilosuppressalis), sdu cu
meo (Sesamiacalamistis) hodc sau cudn 14 nho hai lta (Cnaphalocrocismedinalis), va
két hop bat ky ciia chiing.

Theo c4c phuong an khéac, gen kham bao gbm bét ky trong s6 cac SEQ ID
NOs:1-5. Theo cac phuong an khéc nita, protein dugc tao ra bao gdm trinh tu axit
amin néu & bat ky trong sé cac SEQ ID NOs: 16-20.

Theo mdt sb phuong 4n, gen kham bao gdm trinh ty nucleotit ma 1a b ba ma
dugc t51 wu hoa dé biéu hién & cay. Theo cac phuong 4n khéc, gen kham bao gdm bt
ky trong sb cac SEQ ID NOs:6-15. Theo cac phuong an khac nita, protein dugc tao ra
bao gom trinh tu axit amin néu & bét ky trong s6 cac SEQ ID NOs:16-25.

Theo cac phuong an khéc nita, sang ché d& xuit phuong phép tao ra cay chuyén
gen khang loai gy hai (vi du, khang con trung), bao gdm: dua vao ciy polynucleotit,
gen kham, vecto tai td hop, caset biéu hién hodc phan tir axit nucleic theo sang ché
chtra trinh tu nucleotit ma ma hoa protein Cry theo sang ché, trong d6 trinh tu nucleotit
dugc biéu hién trong cay trong, nho d6 tao cho cdy kha ning khang it nhit sdu duc
than ngd Chau Au, va tao ra cdy chuyén gen khang loai gy hai (vi du, khéng con
tring). Theo mot sd phuong 4n, cay chuyén gen khang loai gy hai 1 khang it nhit sau
xam (Agrotis ipsilon) so vG6i cay kiém soat khong c6 polynucleotit, gen kham, vecto tai
td hop, caset biéu hién ho#ic phan tit axit nucleic theo sdng ché. Theo mot s6 phuong
an, viéc dua vao dat dugc bang cach bién nap cay. Theo cac phuong an khac, vige dua
vao dat dugce bang cach lai ciy thtr nhét chira gen kham, vecto tai td hop, caset biéu

hién hodc phén tlr axit nucleic theo sang ché vé6i cay thit hai khéc.
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Theo mdt s6 phuong 4n, ciy chuyén gen theo sang ché ma khang it nhit sau
duc than ngd Chau Au (Ostrinia nubildlis) con khang mdt con trung bd sung, trong do6
con trung bd sung bao gbm, nhung khong giGi han &, sdu xam (Agrotis ipsilon), sau
xanh mua thu (Spodopterafiugiperda), sdu duc trai trén cay ngd (Helicoverpazea), su
duc than mia (Diatraeasaccharalis), su &n 14 déu tim (Anticarsiagemmatalis), sdu do
trén  dau twong (Chrysodeixisincludes), sdu duc thdn ngd tdy nam
(Diatraeagrandiosella), sdu duc trai déu phuong Tay (Richiaalbicosta), sau chdi thubce
14 (Heliothisvirescens), sdu duc than ngd chéu A (Ostriniafurancalis), sdu duc qua
bong (Helicoverpaarmigera), sau duc thin soc (Chilosuppressalis), sau cl meo
(Sesamiacalamistis) hodc sau cudn 14 nhé hai lta (Cnaphalocrocismedinalis), va két
hop bét ky ctia ching.

Theo cac phuong an khac nita, phuong phap kidm soat it nhit con tring sau
xam (Agrotis ipsilon) dugc dé xuit, phuong phip bao gbdm viéc phan phdi 1én con
trung Iwong ¢ hiéu qua cua protein Cry theo sang ché. Pé ¢6 hiéu qua, protein Cry
dau tién duge con trung dn vao bung qua dudong miéng. Tuy nhién, protein Cry dugc
phéan phéi dén con tring theo nhidu cach da biét. Cac cach d& phan phdi protein theo
duong miéng vao con trung bao gbm, nhung khong gi6i han &, cung clp protein (1)
trong cay chuyén gen, trong d6 con trung an (in vao bung) mot hodc nhiu phin cta
cdy chuyén gen, nhd d6 &n vao bung polypeptit ma dugc biéu hién trong ciy chuyén
gen; (2) trong (céc) ché pham protein dugc phdi ché ma co thé dugc 4p dung hodic két
hop vao, vi dy, moi truong phat trién ctia con trung; (3) trong (céc) ché phdm protein
ma ¢6 thé dugc ap dung lén bé& mit, vi du, dugc phun, 1én bé mit ctia bd phan cia cay,
ma sau d6 dugc con tring dn vao bung do con tring dn mot hodc nhidu bd phan cia
cay da dugc phun; (4) nén chét ba; (5) thong qua viéc tiém vao con trung; hodc (6) hé
phéan phdi protein bét ky da biét trong linh vuc. Do do, phwong phép phan phéi qua
duong miéng bét ky dén con trang c6 thé dugc dung dé phan phdi protein Cry doc theo
sang ché. Theo mot s& phuong 4n cu thé, protein Cry theo sang ché duge phan phdi
theo dudng miéng dén con tring, trong d6 con tring an vao bung mot hoac nhiéu phan
cta cay chuyén gen.

Theo ciac phuong an khac, protein Cry theo sang ché dugc phan phdi theo
duong miéng dén con tring, trong d6 con tring an vao bung mot hodc nhidu phan ctia

cay dugc phun véi ché phim bao gdm céc protein Cry theo sang ché. Phan phdi ché
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pham theo séng ché 1én bé mit cay co thé dugc thuc hién bang cach st dung phuong
phép bit ky da biét dbi véi nguoi co hiéu biét trung binh trong linh vuc dé ap dung
hop chit, ché phdm, cong thirc va twong tu lén bé mit cay. Mot s6 vi du khong gidi
han phan phéi hodc cho tiép xtc cdy hodc bo phan ciia nd bao gém phun, rai bui, rai,
tung réc, swong mu, tdn nho, truyén phét, ngadm, bom vao dét, Kkét hop v6i dat, lam udt
sting (vi du, ré, xir 1y dét), nhing, rot, bao, thdm qua 14 hodc than, boc hodc xur 1y hat,
va tuong tu, va két hop cua ching. Céc quy trinh ndy va quy trinh khac dé cho cay
hodc bd phéan ctia nd tiép xtc véi (céc) hop chét, (cac) ché pham hoic (cac) cong thirc
14 da biét v6i ngudi c6 hiéu biét trung binh trong linh vyec.

Theo mét s phuwong 4n, séng ché bao ham phuong phéap cung cAp cho ndng
dan phuong tién kiém soat loai gay hai con trung by canh vay, phuong phap bao gdm
viéc cung cdp hozic ban cho néng dan vat liu cdy nhu hat, vat li€u cay chua
polynucleotit, gen kham, caset biéu hién ho#c vecto tai t6 hop c6 kha ning biéu hién
protein Cry theo sang ché, nhu duoc mod ta & trén.

Céc phuong an theo sang ché ¢6 thé duge hidu rd hon bang cach tham khéo dén
cac vi du sau ddy. Phan mo t4 trén va sau ddy clia cac phuong an theo sang ché va cac
phuong an khac nhau khong nhim gi¢i han pham vi bao hd, ma chi dé minh h(_)él cho
yéu cu bao hg. Do d6, can hidu ring cac yéu clu bao ho khong gidi han & cac chi tiét
cu thé trong céc vi du nay. Nguoi co hiéu biét trong linh vyc hiéu rang cac phuong an
khéc cua sang ché co thé duoc thuc hién ma khong vugt ra khéi pham vi va tinh than
cia ban md ta nay, pham vi cla sang ché duogc xac dinh trong yéu cdu bao ho kém

theo.

Vi du thwe hién sang ché

Vidul. Xac dinh c4c ching Bt hoat tinh

Céc phan 1ap Bacillus thuringiensis dugc nubi cdy tir cac bao tr 6 mit trong su
gom hién tai va dugc gill trén céc tAm aga T3 + penixillin. M&di phan 13p dugc nudi 16n
ua khi trong cac khoi sau 24 giéng trong khoang 10 ngay & 28°C dén khi hinh thanh
bao t&r, ma duogc kiém tra bé‘mg cach nhudm mau béng thuéc nhudm Coomasie
blue/axit axetic va quan sat bang kinh hién vi. Sau khi hinh thanh bao tir ca cac phan
tan va khong tan dugc thir hoat tinh khang céc loai bd canh vay dugc mong mudn. Céc

doan duoc thir trong sinh thtt nghiém nhiém xa bé mat, khi cac doan dugc phu 1én
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khéu phén nhén tao da loai. MOi phan 14p dugc sang loc khang it nhét bdn loai bd canh
vay, bao gdm Helicoverpa zea (sdu duc trai trén cdy ngo), Agrotis ipsilon (sau xam),
Ostrinia nubilalis (sdu duc than ngé Chau Au), va Spodoptera frugiperda (sau xanh
mua thu) véi kich thuée mAu bang 12 du trung so sinh. Thoi gian cla mdi thir nghiém
a khodng 7 ngdy & nhiét do phong; cac tim dugc chdm diém doi véi ty 18 chét ciing
nhu e ché ting trudng 4u trung. Ty 1€ chét quan st dugc & muc ting bang 30% so
v6i dbi chimg am dugc coi la ¢6 hoat tinh. Dya trén thir nghiém c6n tring ban dAu, cac
ching C0588, C0633, C0680 va M0262 duoc chon dé phan tich thém.

Vi du 2: Phén 1ap va sép trinh ty cac gen Bt

Céu trc thu vién gen Fosmit: Péi véi mot sb chung Bt ma duge xac dinh trong
vi du 1, cac gen mid héa céc protein hoat tinh gia dinh dugc phén 14p st dung phuong
phép thu vién fosmit duoc mo ta trong Park va cong su. (FEMS Microbiol. Lett.
284:28-34 (2008). Thu vién fosmit duge chu triic bang cich sir dung bd kit san Xuét
thu vién Fosmid CopyControl™ (Epicentre, Madison, WI) theo nguyén tic cna nha
san xuit. Tom lai, ADN tinh ché tir mdi ching Bt (khoang 0,5ug) duge xir 1y bang
enzym dé stra ddu cac diu cut, va sau d6 dugc budc vao vecto fosmit pCCIFOS
(Epicentre). Sau khi goi trong éng nghiém vao thé thuc khudn lambda va lay nhiém
Escherichia coli (E. coli) EPI1300-T1®, céac t& bao vi khudn duoc trai 1én Luria-
Bertani (LB) ma chtta 12,5ug/ml chloramphenicol. Céc tAm duoc U & khoang 37°C
trong 24h trude khi chon khuén lac. Céc khun lac E. coli dugc chuyén nhiém duoc
chuyén sang tam 96 _giéng ma chaa 150p] moi truong LB chira chloramphenicol va
duoc u & 37°C trong 24h.

Sang loc lai khudn lac: Thu vién fosmit dugc trai ra véi mat do béng 300 cfu
mdi tAm 100 x15mm L-aga cong thém 15pg/ml chloramphenicol. Téng s6 3000 fosmit
dugc trai ra. Lai mang loc dugc thuc hién bang cach st dung vong loc Immobilon-
Ny-+ 87 mm (EMD Millipore, Billerica, MA). Viéc ldy khuan lac ra duge hoan thanh
nhu sau: mang loc dugce dat 1én cac tAm trong khoang 5 phut, sau d6 st dung kep,
mang loc dugc 14y ra tir bé mit aga va dat khuén lac Gp 1én gidy loc Whatman dugc
ngam 0,5M NaOH trong 5 phit. Sau dé mang loc khuén lac dugce dit 1én gidy loc
Whatman dugc ngdm trong 2X SSC trong 5 phit. ADN duogc ¢ dinh 1én mang v6i bo
UV Stratalinker® & 2000 x100 pJ (Stratagene, Inc., La Jolla, CA). Sau d6 mang loc

dugce phoi kho trong khong khi trén gidy loc Whatman. Mang loc dugc lai trude va
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dugc lai trong 250mM NaPO4, pH 7,0, 7% SDS, 1% BSA ¢ 65°C nhu duge mo ta boi
nha cung cap. Mang loc lai dugc ria trong 2X SSC, 0,5% SDS trong 30 phut & 65°C,
sau do 0,2X SSC, 0,2% SDS trong 30 phut & 65°C. Mang loc dugc phoi nhiém ra
mang tia X (Kodak® BIOMAX® XAR, Fisher Scientific, Pittsburgh, PA) qua dém vOi
viéc sang manh ¢ -80°C. Khuén lac duwong duogc va vao aga L cong thém 15 pg/ml
chloramphenicol.

M3u do lai : Poan mdi PCR duoc thiét ké dé khuéch dai 720bp doan gen gidng
cry9B tit ADN bd gen cta ching Bt duge thiét ké C0633. Cap doan moi gdm doan
moi xudi duoc thiét ké OAR2613a co trinh tu
AAACATGAACCGAAATAATCAAAATG-(SEQIDTNOQ6)Védomln@ingxm
duoc thiét k& OAR2615a ¢6 trinh ty ATCCGTCCCTTGTGCGTGTAAA (SEQ ID
NO:27). Phan tng PCR dugc chay dudi cac diéu kién chu ky sau: [94°C, 5 phut], 12x
[94°C, 30 giay, 57°C dén 51°C, nho giot 0,5°C mdi chu ky, 30 gidy, 72°C 2,5 phit],
va 35x[94°C, 30 gidy, 52°C, 30 gidy, 72°C, 2,5 phit]. Phan Gng chira 1X dém OneTaq
® (New England Biolabs, Beverly, MA), 200pum dNTP, 80ng ADN, 2,5U OneTaq
ADN polymeraza Taq®, 50ng mdi doan mdi va nuée cht vo tring dén 50pl tdng phan
ung.

Amplicon thu duge dugc tach trén 1% agaroza TAE gel chra ethidium bromua.
Amplicon dugc quan sat dudi anh sang UV va cit gel. ADN dugc phan 1ap st dung bd
kit chiét gel nhu dugc mo ta boi nha cung cip (Qiagen, Valencia, CA). Cac mau do
duoc danh ddu EasyTide (6-32P) dCTP 3000 Ci/mmol (Perkin Elmer, Waltham, MA)
stt dung hé dénh diu prime ngiu nhién Rediprime II (GE Healthcare, Pittsburgh, PA).
Nucleotit khong két hop duoc loai ra bang céch st dung cac cot sdc ky Micro Bio-Spin
30 (Biorad, Hercules, CA). Cac mau do dugc gia nhiét & 95°C trong 5 phit trude khi
thém dung dich lai.

S#p trinh tw gen Bt: ADN didu ché cho 2-4 dong doc 1p dugc chuan bi theo chi
dan cta nha san xuét (Qiagen). Phan (mg sip trinh tu v6i doan mdi dugc thiét ké cho
c4 hai mach cda trinh ty nucleotit dy bdo dugc mong mubn duge thuc hién béng cach
st dung bd kit trinh tu két thac BigDye™ (Applied Biosystem, Foster City, CA) theo
huéng dan cua nha séan xuét. San phdm phan tmg dugc dién di trén thiét bi sap trinh tur
ABI373 hodc ABI377. Tét ca dit liu sdp trinh tu dugc phén tich st dung goi phin
mém Phred/Phrap/Consed (University of Washington) cho ty 1€ sai bang hodc nhé hon
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10* & muc trinh ty lién ung. Trinh tu ghép bang chuong trinh Sequencher™ (Phién
ban 4.7, Gene Codes Corp., Ann Arbor, MT). Mdi gen duge sép trinh ty dén 4X do bao
phu.

Vi du 3. Tach dong va tong hop gen Bt

Céc cip doan mdi dic hiéu Cry9 dugc thiét ké dé tao diéu kién cho xdc dinh va
tach dong cac gen loai cry9. Céc cédp doan mdi duoc thiét ké dé lai véi dau 5' clia gen
loai cry9 bang céch bd sung vi tri giéi han Pmel va véi dAu 3' bang cach bd sung vi tri
gi¢i han Ascl. Cdp doan mdi duge st dung dé khuéch dai déu 5' bao gém doan mdi
xudi ¢6 trinh tu GTTTAAACATGAATCGAAATAATCAAAATG (SEQ ID NO:28)
va doan mdi nguoc ¢o trinh tt GGCGCGCCCTACTCTTGTGTTTCAATAAA (SEQ
ID NO:29). Cap doan mdi dugc st dung dé khuéch dai ddu 3' bao gém doan moi xudi
¢6 trinh tu GTTTAAACATGAATCAAAATAAACACGGA (SEQ ID NO:30) va
doan mdi nguoc ¢o trinh trt GGCGCGCCTTACTGTTGGGTTTCCATGAACT (SEQ
ID NO:31). Céc vi tri gi6i han duoc chén vao duge chan trong cac doan mdi tuong
ung. Cac phan ung PCR duoc thyc hién st dung cac diéu kién chu ky sau day: [94°C,
5 phut] va 30x [94°C, 30 gidy, 45°C, 30 gidy, 72°C, 3,5 phut]. Phan tng chira 1X dém
OneTaq, 200um dNTP, 80ng ADN, 2,5U OneTaq ADN polymeraza (New England
Biolabs), 50ng mdi doan mdi va nude ct vo tring thanh 50ul tdng phan tng.

Amplicon thu duge duge tach dong vao vecto TOPO pCR 4.0 nhu dugc mo ta
b&i nha cung cap (Life Technologies). Plasmit ADN duoc phén lap tu tiéu bang Pmel
va Ascl nhu dugc mo ta bdi nha cung cip (New England Biolabs).

Poan Pmel/Ascl duoc tach dong vao vecto hinh thoi duoc thiét ké pCIB5634"
duoc thidt ké dé biéu hién trong ca E. coli va B. thuringiensis. Vecto pCIB5634" ty
{idu bang Pmel va Ascl. Vecto tu tiéu va doan gen dugce tinh ché bang cach chay trén
1% gel trén co s& dém agaroza Tris Axetat EDTA. Céc doan bi cit khoi gel va lam
sach st dung bo kit chiét gel QIAGEN nhu dugc md t4 béi nha cung cép. Céac doan
duoc nbi véi nhau st dung bo kit ndi tir New England Biolabs nhu duge m6 ta boi nha
cung cip. Phan (mg ndi duge bién nap vao cic té bao TOP10 (Life Technologies) nhu
duogc mo ta bdi nha cung cép va dugc dit trén L-agar chra 100 mg/ml ampixillin.
Plasmit ADN dugc phén 14p tir khuén lac don va dong vo tinh dugc xac dinh duoc sép

trinh tu lai thanh 2X d¢ bao phu dé x4c nhén trinh ty ding.
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Mot s6 gen Bt ma dugc chon d8 tao ra tai t6 hop nhung khong dugc tach dong
truc tiép ngoai ADN bo gen duoc bd sung cho nha cung cAp thir ba dé tdng hop tong
thé gen. Céc gen Bt dugc tdng hop dugc tich dong phu vao vecto hinh thoi duwgc mo ta
& biéu hién tiép va thir thém hoat tinh sinh hoc.

Vi du 4. Ghép va phén tich b gen

Mot s6 gen Bt theo sang ché duoc xé4c dinh bang cich st dung nghién ciru sép
rinh tu tdng thé bo gen. Tém lai, ADN ciia Bacillus duge cat sir dung thiét bi siéu am
CovaﬂsSZ(Covmjalno,VVdmnn,hLA)véichuongtﬂnhf&DbLAOObpduqccéidaté
chu k¥ hoat dong: 10%; cuong do: 4; chu ky/nd: 200. ADN dugc xir Iy bang md hinh
stra dAuw/ndi dudi dA NEBNext® Ultra™ (New England Biolabs, Inc. Ipswich, MA).
Céc chudi tiép hop chi sé Biooscience 1-57 (1-27 Brazil, 28-57 USA, UK va
Switzerland) dugc ndi lai st dung NEB Quick Ligation™ nhu duge mo ta boi nha
cung cip (New England Biolabs, Inc. Ipswich, MA). Viéc ndi duge 1am sach st dung
cac hat Agencourt AMPure XP nhu dugc m ta béi nha cung cip (Beckman Coulter,
Inc., Indianapolis, IN).

Thu vién c6 kich thudc duge chia doan nhu sau: Mau 50pL duge trén voi 45l
75% hdn hop hat (25% hat AMPure cong thém 75% dung dich NaCl/PEG TekNova
cat # P4136). Hon hop duge khuéy va dat trén gia tu. Dich ndi thu duoc duoc chuyén
vao giéng mai va 45ul 50% hdn hop hat (50% hat AMPure cong thém 50% dung dich
NaCI/PEG TekNova cat # P4136) dugc thém. Hon hop duoc khudy va dit trén gia tur.
Indnnéiﬂulduqcduqcloainivécéch@tduqcr&abéng80966&nuﬂ.25ul,d@ntédl
rira (EB) dugc thém va hén hop duoc dat trén gia tir. Dich ndi thu duoc cubi cung
duqcloainivadﬁtvaoéngljﬁﬁL.Phuongphépnaytaoracécthu\dﬁlﬁongkhoéng
kich thudc cua cac cip bazo (bp) ADN 525 (chen thém chudi tiép hop).

Thu vién ADN duge dinh kich thuéc dugc khuéch dai st dung KAPA
Biosystem HiFi Hot Start (Kapa Biosystem, Inc., Wilmington, MA) str dung cac diéu
kién chu ky sau day: [98°C, 45s]; 12 x [98°C, 15s, 60°C, 30s, 72°C, 30s]; [72°C, 1
phit]. Mdi phan (ng chta: 5pl thu vign ADN library, 1pL doan mdi thong thuong
Bioscience (25pM), 18uL nudc vo trung, IuL doan mdi dugc danh s thir tu
Bioscience (25uM), 25ul 2X KAPA HiFi polymeraza.

Céc thu vién duoc chay trén thiét bi phan tich sinh hoc Agilent 2100 (Agilent
Technologies, Santa Clara, CA) str dung chip do nhay cao dé xac dinh khoang kich
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thuéc cta thu vién va kich thude chén trung binh. Tt ca cac thu vién duge xtt Iy sép
trinh tu cAc dAu bit cap (PE) (100 chu ky mdi 1an doc; 12-24 thu vién mdi lan) trén he
sép trinh ty HiSeq 2500 sir dung nguyén tic sip trinh tu clia nha san xuét (Illumina,
Inc., San Diego, CA).

Dung cu phan tich may tinh Bacillus dugc phat trién dé x4c dinh va dic trung
cac gen co thé doc dé uu tién dén dén thir nghiém thém trong phong thi nghiém.

Viéc ghép va phan tich by gen cling nhu phén tich thu vién bd gen dugc mo ta
& trén din dén x4c dinh nam gen gidng Cry9 trong chung Bacillus thuringiensis o doc
t§ dbi voi it nhit sau duc than ngd Chau Au (Ostrinia nubilalis). Céc ddc diém xac
dinh cua gen giéng Cry9 va cac protein duoc thé hién trong bang 1.

Bang 1. Céac gen gidng Cry9 dugc xac dinh trong cdc chung Bacillus

thuringiensis.
Tén Trong lugng | Nucleotit Axit  amin
Ching Protein/Gen | phan tir (kD) | SEQ ID NO: | SEQ ID NO:
C0588 BT0009 132,2 1 19
C0633 BTO0012 129,7 2 20
C0633 BTO0013 129,6 3 21
C0680 BT0023 130,8 4 22
MO0262 BT0067 130,3 7 25

Vi du 5. Tuong ddng ctia BT0009, BT0012, BT0013, BT0023 va BT0067 v6i
céac protein Cry Bt da biét

Nghién ctru dit li¢u protein v6i trinh ty axit amin cua cdc protein theo sang ché
thdy rang ching twong dbng vdi protein diét con trung. So sanh trinh ty axit amin cia
cac protein theo sang ché vai dit lidu khong du (nr) dugc gitt boi NCBI st dung thuét
toan BLAST bdc 10 cac protein sau day 1a co khdi manh nhét cia axit amin tuong
ddng vé6i cac trinh ty theo séng ché (bang 2).

Bang 2. Phan trim twong ddng cua protein Cry theo sang ché véi cac protein

Cry da biét.

Phan tram twong dong

Cry9Aa | Cry9Ba | Cry9B | Cry9Ca | Cry9Da | Cry9Db Cry9Ea | CryFa | CryGa
1 1 bl 1 1 1 1 1 1
0009 |60 70 66 66 82 88 67 64 36
0012 | 97 57 53 56 56 56 56 52 62
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0013 | 97 57 53 56 56 56 56 52 62

0023 |59 70 65 70 73 71 86 67 36

0067 |59 69 66 75 76 74 76 69 36
Vidu 6. Biéu hién protein Bt trong té bao chu tai to hop

Biéu hién Bacillus. Gen dugc mong mudn dugc biéu hién trong chung
Acrystalliferous Bacillus khong ¢6 hoat tinh v6i bd canh cting hodc bd canh vay quan
sat dugc qua vecto bidu hién pCIB5634" dwgc mod ta & trén, ma chira vung khoi dong
cta protein Cry va chi béo khang erythromyxin thich hop. Céc chu truc dugc bién nap
vao ching cia vat chii qua dién di va chon loc sau trén cac tAm aga chira
erythromyxin. Cac ching tai t6 hop ndy dugc nudi dén giai doan hinh thanh bao tir
trong moi trudng T3 & 28°C trong 4-5 ngay. Cac vién té bao duoc thu va rira di rira lai
truée khi hoa tan trong dém carbonat do pH cao (50mM) chira 2mM DTT.

Biéu hién E. coli. Gen dugc mong mudn duge biéu hién trong nhiéu ching E.
coli khac nhau st dung céc vecto pET28a hodc pET29a (EMD Millipore). Céc chu
triic duoc bién nap bang dién di va chon loc sau trén cac tAm aga chira kanamyxin. Céc
ching tai td hop nay dugc nudi va co thé biéu hién cam Gng st dung cam tng IPTG &
28°C. Céc té bao duoc tao huyén phu lai trong dém carbonat do pH cao (50mM) chua
2mM DTT va sau d6 phé v& bing cach sir dung thiét bi dong nht LV-1 vi dong chy.

Phan tich biéu hién. Sau do céc hop chét dung giai té bao thu duoc (tir t& bao
chu bt ky) duge phan loai théng qua li tim va cac mau dugc phan tich do tinh khiét
qua SDS-PAGE va dién di d6 (BioRad Experion). Tbng ndng do protein dugc xéac
dinh qua thir nghiém Bradford hodc Thermo 660. Sau do protein Cry tinh ché duoc thu
trong sinh thr nghiém.

Vi du 7. Hoat tinh ctia protein Cry trong sinh thitr nghiém

Céc protein dugc tao ra trong vi du 6 duge thir khang mot hodc nhiéu trong )
c4c loai gy hai con tring sau sir dung phuong phép sinh thir nghiém khau phan nhan
tao da biét trong linh vuc: sdu xanh mua thu (FAW; Spodopterafrugiperda), sdu duc
trai trén cdy ngd (CEW,; Helicoverpazea), sdu duc thén ngd Chau Au (ECB;
Ostrinianubilalis), siu xam (BCW; Agrotisipsilon), séu duc than mia (SCB;
Diatraeasaccharlis), velvet dau caterpillar (VBC; Anticarsiagemmatalis), sau do trén
dau tuong (SBL; Pseudoplusiaincludens), séu duc thidn ngd Tay Nam (SWCB;
Diatraeagrandiosella), siu duc trai ddu phuong Tay (WBCW; Striacostaalbicosta),
sau chdi thudc 14 (TBW; Heliothisvirescens), sau duc than ngd chau A (ACB;
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Ostriniafurancalis), sdu duc qua bong (CBW; Helicoverpa armigera), sau dyc than
soc (SSB; Chilosuppressalis), sdu ci meéo (PSB; Sesamiainferens) va sau cubn 14 Ita
(RLF; Cnaphalocrocismedinails) . |

Luong bang nhau cta protein trong dung dich dwoc ap dung 1én bé mat cla cac
khau phan nhan tao cho con trung (Bioserv, Inc., Frenchtown, NJ) trong tAm 24 giéng.
Sau khi bé mat khau phan kho, 4u tring ctia cac loai con trung thir duge thém vao moi
giéng. Céc tdim duoc dong kin va gitt ¢ di¢u kién moi truong phong thi nghiém vé
nhiét do, anh sang va do 4m twong t6i. Nhom ddi chimg duong bao gdm 4u tring dugc
phoi nhiém ra ching Bacillus kiéu dai ¢6 hoat tinh manh va phd rong. Nhom déi
chirng am bao ¢dm 4u tring dugc phoi nhiém ra khiu phan con tring dugc xir 1y chi
v6i dung dich dém va au tring trén khau phan con trung khong duge xtt ly; te 1a chi
khiu phén. Ty 1€ chét dugc danh gid sau khoang 120 gi¢ va cho diém so v6i cac dbi
chung.

Céc két qua dugc thé hién trong bang 3, trong d6 a "-" nghia la khong c6 hoat
tinh so vé6i dbi chimg, a "+/-" nghia 1a 0-10% hoat tinh so v&i d6i chung (loai nay con
bao gdm 0% ty 1€ chét v6i ac ché manh sy tng trudng 4u trung), a "+" nghia 1a 10-
25% hoat tinh so v6i d6i chiing, a "++" nghia la 25-75% hoat tinh so v6i dbi chung, va
a "+++" 75-100% hoat tinh so v&i ddi chimg.

Bang 3. Cac két qua sinh tht nghiém véi protein Cry.
Con Cac protein BT
trung

0009

0012

0013

0023

FAW

CEW

—

+

ECB

et

-+

—

BCW

SCB

-

41

VBC

i

e

SBL

el

SWCB

=

et

WBCW

TBW

]

ACB

CBW

SSB

PSB

RLF
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Vi du 8. Sb phén cua protein Cry trong thit nghiém chét luvu da day mo phong

Mot sb protein Cry nhét dinh dugc biéu hién trong cdy va hat tir cdy nay dugc
ban hang nam cho ndng dan dé dung trong kiém soat nhiéu loai gAy hai con trung khéc
nhau. Cac san phém diét loai gy hai tu bao vé nay duogc kiém tra va ding ky bdi cac
t8 chirc didu phdi khac nhau bao gbm, vi du, T4 chirc bao vé moi trudng My (EPA).

Phoi nhi®m khAu phén 13 con duong chinh ma con ngudi c6 thé phoi nhiém ra
protein Cry dugc biéu hién trong cay chuyén gen. Tinh doc cép di qua dudong miéng
ctia dong vat c6 v va tiéu hoa protein 1a cac diém cudi dé danh gid nguy co stc khoe
con nguoi cia EPA. Bing chimg khoa hoc khic vé dd an toan cua protein Cry la
chung duogc thé hién thodi bién nhanh trong 6ng nghiém bing cach st dung cac chit
luu da day mo phong. Két qua cta bay thir nghiém trong 6ng nghiém dugc thyc hién
v6i cac protein Cryl, Cry2, va Cry3 dai dién cho théy céc protein bi thoai bién nhanh,
thuong trong vong 30 gidy. Cac két qua nay hd trg két luan rong hon rang cac thanh
vién ctia nhom protein Cry nay (ma cé chung sy tuong ddng trinh tu axit amin dang
ké) c6 kha ning thodi bién nhanh sau khi con nguoi #n phai. Ving xem xét khac la
protein Cry co thé gdy phan (g di ang hay khong. Sy thoai bién nhanh trong 6ng
nghiém duge ching minh cua protein Cry ¢6 thé t6i thiéu hoa tiém ning ddi véi sy
kién nay. Bing cach so sanh, chét gay di tmg thtrc an thong thuong van con trong md
hinh da day rudt trong 6ng nghiém, trong khi d6 protein thirc an thong thuong voi lich
str di irng suy thodi nhanh trong chét luu da day mo phong (Metcalfe va cong su 1996).

Tim hiéu bén trong tinh gy di ung tiém ning cua protein c6 thé thu duoc qua
viéc phén tich kha nang tiéu héa protein trong chét luu da day mo phéng (SGEF). Hau
nhu tit ca cic protein Cry dugc biéu hién trong cay chuyén gen ma dugc thu dén nay
duoc tidu hoa nhanh va do d6 xdc dinh 1a khong gy di ing. Tuy nhién, protein Cry9C
dugc phat hién trong san phim ngd chuyén gen dugc goi 12 Starlink duoc phat hign 6n
dinh mot phan véi SGF. Mic du Starlink Cry9C khong doc doi v6i dong vat, cdc dic
diém vé kha ning tiéu hod mot phan va tinh 6n dinh xir Iy mot phan khién n6 kho cho
EPA dé loai b6 hoan toan kha ning protein Cry9C Starlink c6 thé déng vai trd 1a chat
gdy di tng thic dn cudi cung dan viéc cong ty ma phat trién Starlink phai thu hdi san
phim tir thi trudng M§.

Hién nay, khong c6 thir nghiém cubi cung dé xac dinh tiém nang gy di ing cia

céc protein méi. Do do, EPA st dung nghi€n ctru bang ching khoi lugng ma céac yéu
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t6 sau dugc xem xét: ngudn cla dic diém; so sanh trinh ty axit amin voi cac chét di
ung da biét; va dic diém sinh hoa cua protein, bao g@)m su tiéu hoa trong 6ng nghiém
trong chat luu da day mo phong (SGF) va glycosyl héa.

Thir nghiém chit lvu da day mé phong (SGF) dénh gia kha néng tiéu hoa trong
éng nghiém cta protein thir & cac diéu kién dugc kiém soat chat ché dai dién boi
dubngﬁéuhéacﬁadéngv@taSvﬁcépcao.Ténlkﬂ,pnﬁethkyth&taoraVikhuén(é
ndng do 0,5-5mg/ml) dugc phoi 10 ra enzym pepxin (tir niém mac da day lon, duogc
hoa tan trong 2mg/ml NaCl, pH 1,2) & ty 1€ bang 10 don vi hoat tinh pepxin /ug
protein thtr qua khodng thoi gian bang mot giv & 37°C. Cac mau dugc loai ¢ 1, 2, 5,
10, 30, va 60 phut va duge ding ngay bang cach bd sung dém dirng dugc gia nhiét
truge (95°C — 2 phut) (65% 0,5M Natri bicarbonat pH 11, 35% dém tai Trixin) hoan
lai ngay pepsin bét hoat, va chuyén lai dé gia nhiét thém 5 phat. Khi hoan thanh thi
nghiém, cdc mau va d6i ching diém thoi gian (chi protein thi, chi pepsin) duge ddnh
gi4 boi SDS-PAGE trén 10-20% Tris-Trixin gel (v6i cac peptit nhin thdy xubng con 1
kDa) dé theo ddi dong hoc va mirc tiéu hoa dugc thuc hién bdi pepsin.

Céac két qua cta thir nghiém SGF chimg minh rang tit ca cac protein Cry theo
sang ché déu thodi bién rat nhanh. Cac két qua nay tao ra bang rang cac protein Cry
theo sang ché lién quan dén ho protein Cry 9, chung kha khac nhau trong dép Gng voi
thir nghi€ém SGF so véi céac két qua dugc cong bd nhit dinh, vi du Cry9C trong
Starlink, goi ra sy khac nhau dang ké v& chu triic & céc vi tri phan cét pepsin chinh
trong protein. Cac két qua nay con goi ra rang tiém ning di Gtmg cta cac protein Cry
theo sang ché 1a rat nho.

Vidu9. Tao vecto cua gen dé biéu hién thuc vat

Trude khi biéu hién & cay, polynucleotit téng hop bao gbm trinh tr nucleotit ma
héa mdi trong s6 céac protein Cry Bt, BT-0009, BT-0012, BT-0013, BT-0023 va BT-
0067 (SEQ ID NOs:6-10, tuong tng), va polynucleotit tdbng hop bao gbm trinh tu
nucleotit ma héa mdi trong sb cac protein Cry Bt dot bién, mBT-0009, mBT-0012,
mBT-0013, mBT-0023 va mBT-0067 (SEQ ID NOs:21-25, tuong ung) dugc tong hop
trén nén gen tu dong hoa (Genscript, Inc., Piscataway, NJ). Vi du, caset biéu hién tht
nhit duoc tao bao gom ving khdi dong ubiquitin cua ngd (Ubil) lién két hoat dong
v6i trinh ty ma hoa protein Cry ma lién két hoat dong v&i trinh tu két thuc Nos va

caset bidu hién thtt hai dugc tao bao gdm ving khoi dong Ubil lign két hoat dong voi
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trinh ty ma hoa phosphomannoza isomeraza (PMI) ma lién két hoat ddng voi trinh tu
két thac Nos. Biéu hién cua PMI cho phép chon loc duong tinh cay chuyén gen trén
mannoza. C4 hai t6 hop c6 thé biéu hién tach dong vao vecto thich hop cho bién nap
ngd trung gian Agrobacterium.

Vi du 11. Biéu hién ctia protein Cry ¢ cdy

Bién nap ctia cic phdi ngd chua chin duge thye hién cha yéu nhu duge md ta
trong Negrotto va cong su, 2000, Plant Cell Reports 19: 798 803. Tom lai, ching
Agrobacterium LBA4404 (pSB1) bao gbm vecto duge md ta trong vi du 12 phat trién
trén moi trudong rin YEP (phan chiét nAm men (5 g/L), pepton (10g/L), NaCl (5¢g/L),
15g/1 aga, pH 6,8) trong 2- 4 ngay ¢ 28°C. Khoang 0,8X 10° Agrobacterium té bao
duoc tao huyén phi trong moi trudng LS-inf duge bd sung thém 100uM As. Vi khuén
duoc cam Gng trude trong moi trong nay trong khoang 30-60 phit.

Phéi chua chin tir dong ngd lai cling dong dugc thuc hién tir cdc tai 8-12 ngay
tudi trong LS-inf 16ng + 100 pM As. Phoi dugc rira mot 1in v6i méi trudng giy nhiém
méi. Sau d6 dung dich Agrobacterium dugc thém va phdi dugc tao xoay trong 30 gidy
va cho xtt Iy bang vi khuén trong 5 phut. Sau d6 chuyén céc mam trén mit vay nho lén
mdi truong LSAs va nudi cdy trong tbi trong hai dén ba ngay. Sau do, khoang tlr 20
dén 25 phoi mdi tdm petri dugc chuyén vao mdi trudng LSDc dugc bd sung xefotaxim
(250mg/1) va bac nitrat (1,6mg/l) va dugc nudi cy trong tdi & khoang 28°C trong 10
ngay.

Céc phoi chua chin, tao ra cac thé san phoi dugc chuyén vao moi trudong
LSDIMO.5S. Mé nudi cdy duoc chon trén mdi truong nay trong khoang 6 tudn véi
budc nudi cdy phu & khoang 3 tudn. Thé sin sdng sét duoc chuyén sang moi truong
Regl dugc bd sung mannoza. Sau khi nudi cAy trong sang (ché d6 16 gid sang/ 8 giv
t61), cac md xanh sau do dugc chuyén sang mdi truong Reg2 ma khong c6 chét diéu
khién ting truéng va duge 0 trong khoang 1-2 tuan. Cay non dugc chuyén sang hop
Magenta GA-7 (Magenta Corp, Chicago Ill.) chra mdi trudng Reg3 va nudi trong
sang. Sau khoang 2-3 tuan, cdy trong dugc thir dbi v&i su co mit ctia gen PMI va gen
cry Bt bing k§ thuat PCR. Céy duong tinh tir thir nghiém PCR duoc chuyén vao nha
kinh dé danh gid thém.

Céy chuyén gen dugc dénh gia vé sb sao chép (dugce xac dinh bing phan tich

Tagman), mirc biéu hién protein (dugc xéc dinh bang ELISA), va tinh hiéu qua khéang
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cac loai ¢bn truing dugc mong mubn trong céc sinh thir nghiém cit bo 14. Dic biét 1a,
md 14 duoc cit khoi su kién sao chép don (giai vdoan V3-V4) va dugc cho tan pha b%mg
Au trung so sinh, sau d6 u & nhiét do phong trong 5 ngay. Kich thude mau cho sinh thir
nghiém dia 14 thay d6i thy theo loai con trung dugc thir (sdu duc than ngd Chau Au
(ECB), n=10; séu duc trdi trén cdy ngd (CEW), n=3, sau xam (BCW), n=5). Thuc hién
doc dé danh gi4 ton thwong mo va ty 16 chét & khoang ngay 3 va ngay 5; cic mau duoc
danh gia ddi véi tén thuong so v6i dbi chimg 4m st dung thude do sau: "+" 1 <5% ton
thuong md, tat ca 4u tring chét; "+/-": 5-20% tén thuong mo, tAt c4 Au trung chét; hodc
" >20% ton thuong mo, mot s6 Au tring séng va/hoic lity tién dén hinh sao tht 2.
Céc két qua cta sinh thit nghi¢ém mo thuc vat chuyén gen xac nhén ring cac
protein Cry theo sang ché khi duoc biéu hién trong ciy chuyén gen 1a doc d6i v6i con
tring dich. Vi du, mBT-0012 dugc bidu hién trong ngd dugc bién nap on dinh v6i gen
kham theo sang ché c6 hoat tinh khéang it nhét sdu duc thin ngd Chéu Au (Ostrinia

nubilalis).
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Gen kham chtra viung khoi dong khéc loai li€n két hoat dong v6i phan tir axit
nucleic chtra trinh tu nucleotit ma hoéa protein doc dbi voi it nhat sau duc than
ngoé Chéu Au (Ostrinia nubilalis), trong d6 trinh tu nucleotit chira SEQ ID
NO:2.

Gen kham chtra vung khoi dong khéc loai li€n két hoat dong v6i phan tir axit
nucleic chira trinh tu nucleotit ma hoa protein doc d6i voi it nhét sdu duc than
ngod Chau Au (Ostrinia nubilalis), trong d6 trinh ty nucleotit md hoéa protein
chtta SEQ ID NO:17 hodc SEQ ID NO:22.

Gen kham theo diém 2, trong d6 trinh ty nucleotit ma hoéa protein chtra SEQ ID
NO:22.

Protein diét cbén trung ma doc dbi v6i it nhét sau duc than ngd Chau Au
(Ostrinia nubilalis), trong d6 trinh tu axit amin cta protein nay chtta SEQ ID
NO:22.

Ché pham diét con triung bao gdm protein theo diém 4 va chit mang ndng dung.
Vecto tai to hgp chira gen kham theo diém 2.

Cay chuyén gen chtra gen kham theo diém 2.

Hat chuyén gen clia cdy chuyén gen theo diém 7, trong d6 hat da néu chira gen
kham.

Phuong phéap tao ra cay chuyén gen khang con trung, phuong phap nay bao
gbm: dua VAo cay gen kham theo diém 2, trong d6 protein diét con trung duoc
biéu hién trong cdy, nho do tao cho cay kha nang khang it nhit sau duc than
ngd Chau Au (Ostrinia nubilalis), va tao ra cdy chuyén gen khang con trang.
Phuong phép kiém soat it nhit cic c¢on trung siu duc thdn ngd Chéu Au
(Ostrinia nubilalis), phuong phap nay bao gdm viéc phan phdi 1én con tring

luong ¢6 hiéu qua cuia protein theo diém 4.
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DANH MUC TRINH TU
<110> Syngenta Participations AG
Bramlett, Matthew Richard
Seguin, Katherine
Kramer, Vance Cary
Rose, Mark Scott

<120> Gen kham chtta vung khdi ddéng khac loai 1lién két hoat déng vdi phéan
tir axit nucleic chtra trinh tu nucleotit m& hoéa protein diét cdén trung,
ché phdm va phuong phap kiém soat cén trung

<130> 80670-VN-REG-ORG-P-1

<1le60> 31

<170> PatentIn phién ban 3.5

<210> 1

<211> 3507

<212> ADN

<213> Bacillus thuringiensis

<400> 1

atgaatcgaa ataatcaaaa tgaatatgaa gttattgatg ccccacattg tgggtgtccg
60

gcagatgatg ttgtaaaata tcctttgaca gatgatccga atgctggatt gcaaaatatg
120

aactataagg aatatttaca aacgtatggt ggagactata cagatcctct tattaatcct
180

aacttatctg ttagtggaaa agatgtaata caagttggaa ttaatattgt agggagatta
240

ctaagctttt ttggattccc cttttctagt caatgggtta ctgtatatac ctatctttta
300

aacagcttgt ggccggatga cgagaattct gtatgggacg cttttatgga gagagtagaa
360

gaacttattg atcaaaaaat ctcagaagca gtaaagggta gggcattgga tgacctaact
420

ggattacaat ataattataa tttatatgta gaagcattag atgagtggct gaatagacca
480

aatggcgcaa gggcatcctt agtttctcag cgatttaaca ttttagatag cctatttaca
540

caatttatgc caagctttgg ctctggtcct ggaagtcaaa attatgcaac tatattactt
600
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ccagtatatg
660

ggagctagat
720

cttactcaga
780

agaggcacaa
840

acggcaatgg
900

gcaaatccac
960

cgtccaagtg
1020

actttttcge
1080

gctttaggga
1140

tggattggac
1200

tatggaacaa
1260

aattcaacct
1320

caattccatt
1380

caatgtcatc
1440

gttagaagtt
1500

aataatcctt
1560

gaccttacta
1620

gagctaagta
1680

cacaagcagc

gggggctgaa

cttatacaaa

gcgttgcgag

atttagtggc

aacttacacg

gcgctttetg

aacttgaaca

tttatacagg

attttataag

ccaataatcg

caagtaattt

ttggatcagg

aaaactataa

atagccatag

taatttctgce

acaggatttc

gtggtgctac

aaaccttcat

tcaaactcaa

tcattgtgtt

ttggctcaaa

attattccca

tgaggtatat

cgaaagtttt

tgcaataatt

cgaggcgcga

aaatacacgt

tttaactaac

agccgctatt

aagtttttcg

ttcaatagaa

attatctcat

gggcaatatg

ttcagataga

tgtcgtgaaa
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ttgttattat
atagatcaat
actgcgtata
tatcatcaat
tactataatg
acagatccaa
tatactatcc
cgtccgecgce
ctgaatgcaa
ttaggtgact
ttcagtatgc
ttaggcactt
acgtatgtcg
gaattaccaa
atcacctctt
cctgtatatg
attactcaaa

ggtccaggat
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taaaagatgc

tccattctcg

atgatggatt

accgtaggga

ttagacaata

tcgtatttaa

gagcggctceg

gcttgtttga

atagtgctcc

caacaacaat

cttctgatgt

tatatggggt

gacaaaatag

accaaagcga

ttaatttcaa

tgtggacaca

taccagtggt

tcacaggagg

agacatttat

tcaacaaagc

agcggaatta

aatgacagta

tccaaatggg

tccgectgag

agaacgttta

aaggtttcaa

aatgaactat

tactacaaat

ttatcaaatc

tactagagca

cgttcttcca

tgaacctaca

tgtacagctt

tcgcagtgtg

aaaggcatat

agatgtaatc



cgaagaacaa
1740

caacgatatc
1800

cgtggaggaa
1860

tcaagatatg
1920

caagatataa
1980

agaattgaaa
2040

aagaaagcgg
2100

gattatcaag
2160

tatgacaaaa
2220

aacttacttc
2280

gcaagtaacg
2340

ctagcaagtg
2400

ttaaaacctt
2460

attgatctca
2520

tctgatactt
2580

gtaaatgcgc
2640

acacatgagt
2700

atctgggtga
2760

atactggtgg

gcataaggtt

ctactataaa

aatcctatcg

ttcgaacatc

tcatccctgt

tggcgagctt

tcgatcaagc

agatgttatt

aggacccaga

gcgttactat

cacgagaaaa

atacacgata

ttcaccatca

acccagatga

aactggaaac

tttcttccta

tctttaaagt

attcggagca

ccgttatgcet

taattttaga

tactgtagag

tatccaggga

aaatccaaca

gtttacacgc

ggcaaattta

ggaagcggta

ttttaataca

tagtgagggc

ttatccaaca

tagactagat

taaagtccat

ttcttgtagt

agagcatcat

tattgataca

tcgaacaacc
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ataagggtgt
tcgacaatag
tttacacgta
tttacaactc
cttagtggaa
cgagaagcgg
acaagggacg
gtgtcatgct
cgcgcggcaa
atcaatagta
ggtccattct
tacatttatc
gggttcgtga
cttgtgaaaa
ggaatcaatc
catccgatgg
ggggatttaa

gatggttatg
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cggtcactgg

attttgattt

caatgaacag

cttttaactt

atggggaagt

aagaggattt

gattacaagt

tatcagatga

aacgcctcag

cagaagaaaa

ataaaggccg

aaaaagtaga

agagtagtca

atgtaccaga

gatgtcagga

attgctgtga

attcgactgt

cgacgttagg

accgctaaca

ctttgtaaca

gggacaggaa

tacacaaagt

ataccttgat

agaagcggcg

aaatgtgaaa

acaatatggg

ccgagaacgt

tggatggaaa

tgcacttcag

tgcatcggag

agatttagaa

taatttagta

acaacagatg

agcagctcaa

agaccaggga

aaatcttgaa



ttggtagagg
2820
aaatggaatg
2880
aaacaatcca
2940
gggatggcag
3000
gatgccgtac
3060
ttacaacaag
3120
aacgggctag
3180
catttcttag
3240
aattgtaaat
3300
actatccggg
3360
ataaatggca
3420
catacagatc
3480
attgaattcg
3507

<210> 2
<211> 3471
<212> ADN
<213>

<400> 2

tcggaccgtt

cagagttagg

tcaatcattt

atattatgga

tgcaaatccc

catcgtatct

atagctggaa

ttctttctca

atgtattacg

atgatgctca

cgtacgtgac

acatgtgggt

ttgaaacaga

attgggtgaa
aagaaaacgt
atttgtggat
cgctcaaaat
tggaattaac
gtatacgtct
tgcaacagcg
ttgggatgca
tgtaacagca
tcatacagaa
tgataatacg
agaggtaagt

aaagtaa

Bacillus thuringiensis

atgaatcaaa ataaacacgg aattattggc

60

gttgcgaaat atcctttagc caacaatcca

120

caaaatagta gtattctcaa ctggattaac

180

37357

cctctagaac
gcagaaacag
tatcaagatc
cttgtcgcat
tatgagattt
cgaaatgcgg
ggtgcatcgg
caagtttctc
gagaaagtag
acgcttacat
tatctaacaa

gaaacagaag

gtgaacaaag

atcgcgtgta

aacaattaaa

caatttcaga

acacagagct

tgcaaaatgg

tacaacagga

aacaatttag

gcggcggaga

ttaatgcatg

aagaagtggt

gtgcatttca

agaaaatgcg

tcaagatgcc

tccagaaata

tgtatatagc

gtccaatcgce

ggactttaac

tggcaatacg

agtgcagccg

cggatacgtg

tgattatgat

attctattca

tatagatagt

gcttccaatt gtggttgtgc atctgatgat

tattcatctg ctttaaattt aaattcttgt

ataataggcg atgcagcaaa agaagcagta
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tctattggga
240

atagtatatg
300

ttgtctatat
360

gatgggattg
420

gatagctgga
480

atcgccgact
540

ttagctagac
600

catttattac
660

acacctttta
720

tgcgtacatt
780

gcttggttag
840

gcatcatttt
900

agggtcattt
960

tggtttagct
1020

agaccgtctt
1080

agcccaagta
1140

aattcacaat
1200

ttagggcgaa
1260

caaccatagt

accttatagg

gtgacttatt

cagattttaa

ataagaatcc

cagaatttga

aaaatgccca

tactaaggga

taaattatca

ggtataatcg

aatttcatag

caagtcttga

atacagatcc

ttgttaatag

ggtttttaaa

ctgatagagc

ttattactga

atatatttag

ctctcttatc

taaagtacta

atctattatt

tggttctgta

taattctgct

tagaatttta

aatattatta

tgctactaga

atcaaaacta

aggtttcaac

atatcgtaga

tattactaat

aattggtttt

agctaatttc

taatatgatt

gagggtatgg

actaatctct

agtagattct
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acagcacctt
ggaggtagta
gatttacggg
ctcttataca
tctgctgaag
acccgagggt
ttaccttctt
tatggcacta
gtagagctta
gaactaagac
gagatgacat
tacccaatag
gtacatcgta
tcagatttag
atatctactg
tatggaagtc
ggacaacata

caagcttgta
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ctcttactgg
gtggacaatc
taagtcagag
ggaactattt
aactccgtac
ctttaacgaa
ttgcgagcgce
attgggggcet
ttgaactata
aacgaggcac
tgatggtatt
aaacagattt
gtagtcttag
aaaatgcaat
gttcacttac
gagatcgaat
cgactgctac

atttaaatga

attaatttca

catatcagat

tgtcttaaat

agaggctctg

tcgttttaga

tggtggcteg

tgcatttttc

atacaatgct

tactgattat

tagtgctaca

agatatagta

tcagttgagt

gggagaaagt

acctaatcct

attgccggtt

ttccecctget

acaaactatt

taccacatat



ggagtgaata
1320

gaggggtata
1380

ttacctggag
1440

acaataaatt
1500

atgtatggtt
1560

acacagatac
1620

ccaggattta
1680

agggtccaat
1740

acaacaaata
1800

agtacaatga
1860

acttctatta
1920

attagacaag
1980

gcgaaagagg
2040

gacggattac
2100

tgcttatcag
2160

gcaaaacgac
2220

agtacagaag
2280

ttctataaag
2340

gggcggtatt

ttcgaacaac

aaaattcaga

taacaggagg

ggacacataa

cattgacgaa

taggaggagc

ttccacttca

ttcgattgag

gattaggaga

gacccactgc

aggtctatgt

atctagaagc

aagtaaatgt

atgaacaata

ttagccgaga

aaaatggatyg

gccgtgecaat

ttatcatgat

tgggatagat

tatcccaact

acttagacaa

aagtctggct

ggttgatacc

tctacttcaa

cttaagacaa

tgtgaatggc

ggatttaaga

aagtccggac

agatagaatt

agcaaaaaaa

gaaagattat

tgggtatgac

acgcaactta

gaaagcaagt

tcagctagca

37357

gcgagtgaag
aaccctagag
ccagaagact
gtagcatcta
cgtaacaata
cgaggcacag
aggactgacc
caatatcgca
agtttcggta
tacggatctt
caaattcgat
gagttcattc
gcggtggcga
caagtcgatc
aaaaagatgt
cttcaggatc
aacggcgtta

agcgcacgag

-71-

gttctcaaag

ttcaaaatat

atactcatat

atcgcegttc

ccattaatcc

gtgtttctta

atggttcgcet

ttagagtccg

ctatttctca

ttgctataag

tgacaataga

cagttaatcc

gcttgtttac

aagcggcaaa

tattggaagc

cagattttaa

ctattagtga

aaaattatcc

atccgtgtac

taacacttat

attaagcaca

atctttagta

agatagaatt

tgtgaatgat

tggagtattg

ttatgcttct

aaatctccct

agagtttaat

accatctttt

gacgcgagag

acgcacaagg

tttagtgtca

ggtacgtgcg

tacaattaat

gggcgggceca

aacatacatt



tatcaaaaag
2400

gtgaagagta
2460

aaaaatgtac
2520

aaccgttgtg
2580

atggattgct
2640

ctaaatgcaa
2700

tatgcgacgc
2760

gaacgtgaac
2820

acagagagag
2880

gatcaacaat
2940

gcatcaattt
3000

atttacacag
3060

gcgatgcaaa
3120

acggtacaac
3180

tctcaacaat
3240

gtaggcggcg
3300

acatttaatg
3360

acaaaagaag
3420

tagatgcatc

gtcaagattt

cagataattt

atgaacagaa

gtgaagcggce

gtgtagatca

taggaaatct

aaagggataa

tatattatgc

taaatccaca

cagatgtata

agctatccaa

atggggactt

aggatggcaa

ttagagtgca

gagacggata

catgtgatta

tggtattcca

ggagttaaag

agaaattgat

agtacttgat

gatggtaaat

tcaaacacat

aggcatttgg

tgaattggta

tgcgaaatgg

tgccaaacaa

aatagggatg

tagcgatgcc

tcgcttacaa

taacagcggt

tacgcatttc

gccgaattgt

cgtgacaatc

tgatataaat

tccggagaca

37357

ccatatacac
ctcattcacc
acttacccag
gcgcaactgg
gagttttctt
gttgtattga
gaggtcggac
agtgcagagc
tccatcaatc
gcagatatta
gtactgcaaa
caagcatcgt
ctagatagtt
ttagttcttt
aaatatgtat
cgggatggtyg
ggcacgtacg

caacatatgt

-72-

gctatagact

atcataaagt

atgattcctg

aaacagaaca

cctatattaa

aagttcgaac

cgttatcggg

taggaagaaa

atttatttgt

tggacgctca

tccctggaat

atctgcatat

ggaatgcaac

ctcattggga

tacgtgtaac

ctcatcatac

tgactgataa

gggtagaggt

ggatggattc

ccatcttgtg

caacggaatt

tcatcatccg

tacaggcgat

aacagatggt

tgaatctcta

gcgtgcagaa

ggattatcga

aaatcttgtc

taactatgag

gtctcgaaat

agcgggtgcet

tgcacaagtt

agcagagaaa

agaaacgctt

tacgtatcta

aagtgaaaca



37357

gaaggtgttt tccatataga cagtgttgag ttcatggaaa cccaacagta a

3471

<210> 3
<211> 3471
<212> ADN
<213>
<400> 3
atgaatcaaa
60
gttgcgaaat
120
caaaatagta
180
tctattggga
240
atagtatatg
300
ttgtctatat
360
gatgggattg
420
gatagctgga
480
atcgccgact
540
ttagctagac
600
catttattac
660
acacctttta
720
tgcgtacatt
780
gcttggttag
840

ataaacacgg

atcctttagce

gtattctcaa

caaccatagt

accttatagg

gtgacttatt

cagattttaa

ataagaatcc

cagaatttga

aaaatgccca

tactaaggga

taaattatca

ggtataatcg

aatttcatag

Bacillus thuringiensis

aattattggc

caacaatcca

ctggattaac

ctctcttatce

taaagtacta

atctattatt

tggttctgta

taattctgcet

tagaatttta

aatattatta

tgctactaga

atcaaaacta

aggtttcaac

atatcgtaga

gcttccaatt

tattcatctg

ataataggcg

acagcacctt

ggaggtagta

gatttacggg

ctcttataca

tctgctgaag

acccgagggt

ttaccttctt

tatggcacta

gtagagctta

gaactaagac

gagatgacat

-73-

gtggttgtgce

ctttaaattt

atgcagcaaa

ctcttactgg

gtggacaatc

taagtcagag

ggaactattt

aactccgtac

ctttaacgaa

ttgcgagcgce

attgggggct

ttgaactata

aacgaggcac

tgatggtatt

atctgatgat

aaattcttgt

agaagcagta

attaatttca

catatcagat

tgtcttaaat

agaggctctg

tcgttttaga

tggtggcteg

tgcatttttc

atacaatgct

tactgattat

tagtgctaca

agatatagta



gcatcatttt
900

agggtcattt
960

tggtttagct
1020

agaccgtcett
1080

agcccaagta
1140

aattcacaat
1200

ttagggcgaa
1260

ggagtgaata
1320

gaggggtata
1380

ttacctggag
1440

acaataaatt
1500

atgtatggtt
1560

acacagatac
1620

ccaggattta
1680

agggtccaat
1740

acaacaaata
1800

agtacaatga
1860

acttctatta
1920

caagtcttga

atacagatcc

ttgttaatag

ggtttttaaa

ctgatagagc

ttattactga

atatatttag

gggcggtatt

ttcgaacaac

aaaattcaga

taacaggagg

ggacacataa

cattgacgaa

taggaggagc

ttccacttca

ttcgattgag

gattaggaga

gacccactgc

tattactaat

aattggtttt

agctaatttc

taatatgatt

gagggtatgg

actaatctct

agtagattct

ttatcatgat

tgggatagat

tatcccaact

acttagacaa

aagtctggcet

ggttgatacc

tctacttcaa

cttaagacaa

tgtgaatggc

ggatttaaga

aagtccggac

37357

tacccaatag
gtacatcgta
tcagatttag
atatctactg
tatggaagtc
ggacaacata
caagcttgta
gcgagtgaag
aaccctagag
ccagaagact
gtagcatcta
cgtaacaata
cgaggcacag
aggactgacc
caatatcgca
agtttcggta
tacggatctt

caaattcgat

-74-

aaacagattt

gtagtcttag

aaaatgcaat

gttcacttac

gagatcgaat

cgactgctac

atttaaatga

gttctcaaag

ttcaaaatat

atactcatat

atcgccgtte

ccattaatcc

gtgtttctta

atggttcgcect

ttagagtccg

ctatttctca

ttgctataag

tgacaataga

tcagttgagt

gggagaaagt

acctaatcct

attgccggtt

ttccecctget

acaaactatt

taccacatat

atccgtgtac

taacacttat

attaagcaca

atctttagta

agatagaatt

tgtgaatgat

tggagtattg

ttatgcttct

aaatctccct

agagtttaat

accatctttt



attagacaag
1980

gcgaaagagdg
2040

gacggattac
2100

tgcttatcag
2160

gcaaaacgac
2220

agtacagaag
2280

ttctataaag
2340

tatcaaaaag
2400

gtgaagagta
2460

aaaaatgtac
2520

aaccgttgtg
2580

atggattgct
2640

ctaaatgcaa
2700

tatgcgacgc
2760

gaacgtgaac
2820

acagagagag
2880

gatcaacaat
2940

gcatcaattt
3000

aggtctatgt

atctagaagc

aagtaaatgt

atgaacaata

ttagccgaga

aaaatggatg

gccgtgcaat

tagatgcatc

gtcaagattt

cagataattt

atgaacagaa

gtgaagcggce

gtgtagatca

taggaaatct

aaagggataa

tatattatgce

taaatccaca

cagatgtata

agatagaatt

agcaaaaaaa

gaaagattat

tgggtatgac

acgcaactta

gaaagcaagt

tcagctagca

ggagttaaag

agaaattgat

agtacttgat

gatggtaaat

tcaaacacat

aggcatttgg

tgaattggta

tgcgaaatgg

tgccaaacaa

aatagggatg

tagcgatgcce

37357

gagttcattc
gcggtggcga
caagtcgatc
aaaaagatgt
cttcaggatc
aacggcgtta
agcgcacgag
ccatatacac
ctcattcacc
acttacccag
gcgcaactgg
gagttttctt
gttgtattga
gaggtcggac
agtgcagagc
tccatcaatc
gcagatatta

gtactgcaaa

-75-

cagttaatcc

gcttgtttac

aagcggcaaa

tattggaagc

cagattttaa

ctattagtga

aaaattatcc

gctatagact

atcataaagt

atgattcctg

aaacaggaca

cctatattaa

aagttcgaac

cgttatcggg

taggaagaaa

atttatttgt

tggacgctca

tccctggaat

gacgcgagag

acgcacaagg

tttagtgtca

ggtacgtgcg

tacaattaat

gggcgggcecea

aacatacatt

ggatggattc

ccatcttgtg

caacggaatt

tcatcatccg

tacaggcgat

aacagatggt

tgaatctcta

gcgtgcagaa

ggattatcaa

aaatcttgtc

taactatgag



atttacacag
3060
gcgatgcaaa
3120
acggtacaac
3180
tctcaacaat
3240
gtaggcggcyg
3300
acatttaatg
3360
acaaaagaag
3420
gaaggtgttt
3471

<210> 4
<211> 3459
<212> ADN
<213>
<400> 4
atgaatcgaa
60
tcagatgatg
120
aactataaag
180
aacttatcta
240
ctagggtttt
300
aatcagttgt
360
gagctaatcg
420
ggattacacg
480

agctatccaa

atggggactt

aggatggcaa

ttagagtgca

gagacggata

catgtgatta

tggtattcca

tccatataga

ataatccaaa

atgtgaggta

agtatttaca

ttaatcctag

taggtgttcc

ggccaactaa

atcaaaaaat

attattatga

tcgcttacaa

taacagcggt

tacgcatttc

gccgaattgt

cgtgacaatc

tgatataaat

tccggagaca

cagtgttgag

Bacillus thuringiensis

tgaatatgaa

tcctttggceca

aacgtatgat

agatgtacta

atttgcgggt

tgataatgca

atcggcgcaa

ggagtattta

37357

caagcatcgt
ctagatagtt
ttagttcttt
aaatatgtat
cgggatggtg
ggcacgtacg
caacatatgt

ttcatggaaa

attattgatg
agtgacccaa
ggagactaca
caaacaggta
caactagtta
gtatgggaag
gtagtaagga

gcagcattag

-76-

atctgcatac

ggaatgcaac

ctcattggga

tacgtgtaac

ctcatcatac

tgactgataa

gggtagaggt

cccaacagta

ccccectattg

atgcagcgtt

caggttctct

ttaatattgt

ctttctatac

cttttatggc

atgcactcga

aggagtggcet

gtctcgaaat

agcgggtgcet

tgcacaagtt

agcagagaaa

agaaacgctt

tacgtatcta

aagtgaaaca

tgggtgtccg

ccaaaatatg

tatcaatcct

gggaagaata

ctttctctta

gcaaatagaa

tgacttaact

ggaaagaccg



aacggagcaa
540

actagaatgc
600

acggtatatg
660

ggggcaagat
720

cgtactcgaa
780

agaggaacaa
840

atggcaatgg
900

gcaaatccac
960

aatcagggaa
1020

aatgctttta
1080

aaccgatata
1140

caaagccagt
1200

aacacacgtt
1260

tttggtaact
1320

gtgatgagtyg
1380

gaactaccac
1440

aatactactc
1500

cgtcaagatg
1560

gagctaactt
caagctttgg
cacaagcagc
ggggacttca
tttataccaa
atacagaaag
atttagtggc
agcttacacg
tttgccgacg
ttcgcececgcece
cagctccaac
atgcaaataa
tattcaataé
tatacgctaa
aaatcacctc
tagtgaataa
égggtggccc

tagattttaa

agttacacag

tacgggtcct

gaatttgcat

acaagggcaa

tcattgcgtyg

ttggttaaat

cttattccca

tgaaatatat

ttgggggaat

acatcttttt

aactaatagc

cccgacgaca

gactaatgga

tttgtatggce

agcccctaat

taattttaat

ccttgcaact

taatataatt

37357

aggtttgaaa
ggtagtcaaa
ttgttattat
attaacttat
gaaacatata
taccatcgat
tactataatg
acggacccaa
aatccgtata
gataggttga
tacctagact
tatgaaacta
gccaatgcaa
gttagcagct
acgtgttggce
cttttatctc
gtagggttty

actcccaata

-77-

acctgcatac

gagatgcggt

taaaagatgc

attttaatgc

atagaggatt

tccgtagaga

tgcgacaata

tcgtatataa

atacattttc

atagattaac

attggtcagg

gttacggtca

tagattcaag

tgaacatttt

aagaccttac

atgttacttt

tacccacata

gaattactca

tgcatttgta

agcgttgttg

agaaatctat

tcaacaagaa

agaagatgta

gatgacatta

tccaaatggg

tccaccagct

tgaacttgaa

tatttctaga

tcatacttta

gattacctct

ggcaagaaat

cccaacaggt

tacaactgag

cttacgcttce

tgtgtggaca

aataccagtg



gtaaaggcat
1620

ggagatgtaa
1680

ggaccgctaa
1740

ttctttgtaa
1800

aggggacagg
1860

tttacacaaa
1920

gtataccttg
1980

ttagaagcgg
2040

gtaaatgtga
2100

gaacaatatg
2160

agccgagaac
2220

aatggatgga
2280

cgtgcacttc
2340

gatgcatcgg
2400

caagatttag
2460

gataatttag
2520

gaacaacaga
2580

gaagcagctc
2640

atgagctaag

tccgaagaac

cacaacgata

cacgtggagg

aatcaagata

gtcaagatat

atagaattga

cgaagaaagc

cagattatca

cgcatgataa

gtaacttact

aagcaagtaa

agctagcaag

agttaaaacc

aaattgatct

tatctgatac

tggtaaatgc

aaacacatga

tagtggtgct

aaatactggt

tcgcataagg

aactactata

tgaatcctat

aattcgaaca

aatcatccct

ggtggcgage

agtcgatcaa

aaagatgtta

tcaggaccca

cggcgttact

tgcacgagaa

ttatacacga

cattcaccat

ttacccagat

gcaactggaa

gttttcttce

37357

actgtcgtga
ggattcggag
ttccgttatg
aataatttta
cgtactgtag
tctatccagg
gtaaatccaa
ttgtttacac
gcggcaaatt
ttggaagcgg
gattttaata
attagtgagg
aattacccaa
tatagactgg
cataaagtcc
gattcttgta
acagaacatc

tatattgata

-78-

aaggtccagg
caataagggt
cttcgacaat
gatttacacg
agtttacaac
gacttagtgg
cacgagaagc
gcacaéggga
tagtgtcatg
tacgcgcggc
caatcaatag
gcggtccatt
catacatcta
atgggttcgt
atcttgtgaa
gtggaatcaa
atcatccgat

caggggattt

attcacagga

gtcggtcact

agattttgat

tacaatgaac

tccttttaac

aaatggggaa

ggaagaggat

cggattacaa

cttatcagat

aaaacgcctc

tacagaagaa

ctataaaggc

tcaaaaagta

gaagagtagt

aaatgtacta

tcgatgtgag

ggattgctgt

aaattcgact



gtagaccagg
2700

ggaaatcttg
2760

agagaaaatg
2820

tatcaagatg
2880

aatccacaaa
2940

gatgtatata
3000

ctgtccaatc
3060

ggggacttta
3120

gatggcaata
3180

agagtgcagc
3240

gacggatacg
3300

tgtgattatg
3360

atattctatt
3420

catatagata
3459

<210> 5
<211> 3468
<212> ADN
<213>

<400> 5

gaatctgggt

aattggtaga

cgaaatggaa

ccaaacaatc

tagggatggc

gcgatgcagt

gcttacaaca

acaacgggct

cgcatttctt

cgaattgtaa

tgactatccg

atataaatgg

cacatacaga

gtattgaatt

gatctttaaa

ggtcggaccg

tgcagagtta

catcaatcat

agatattatg

actgcaaatc

agcatcgtat

agatagctgg

agttctttct

atatgtatta

ggatggtgcet

cacgtacgtg

acacatgtgg

cgttgaaaca

Bacillus thuringiensis

37357

gttcgaacaa
ttattgggtyg
ggaagaaaac
ttatttgtgg
gacgctcaaa
cctggaatta
ctgtatacgt
aatgcaacag
cattgggatg
cgtgtaacag
catcatacag
actgataata
gtagaggtaa

gaaaagtaa

cagatggtta

aacctctaga

gtgcagaaac

attatcaaga

atcttgtcgce

actatgagat

ctcgaaatgc

cgggtgcatc

cacaagtttc

cagagaaagt

aaacgcttac

cgtatctaac

atgaaacaga

tgcgacgcta

acgtgaacaa

agatcgcgtyg

tcaacaatta

atcaatttca

ttacacagag

ggtgcaaaat

ggtacaacag

ccaacaattt

aggcggcegga

atttaatgca

aaaagaagtg

aggtgcattt

atgaatcgaa ataatcaaga tgaatatgaa attattgacg cttccacttg tggttgttcg

60

-79-



tcagatgatyg
120

cattataaag
180

aacttatcta
240

ctaggatttc
300

aatcaactgt
360

gagcttatta
420

ggattacacg
480

aatgctgcta
540

caatttatgc
600

acagtatacg
660

ggagcaagat
720

cgtactcaat
780

agaggcacaa
840

atggcaatgg
900

gcaaatcctc
960

aatgtgggat
1020

aacgctttta
1080

aatagatttyg
1140

ttgttcaata
attatttgca
ttaatcctag
taggtgttcc
ggccaacaaa
atcaaagaat
ataattatga
gaactaatct
caagctttgg
cacaagcagc
ggggactgaa
attatacaaa
atactgaaag
atttagtagc
agcttacacg
tatgtagacg
tccgeecgcece

acgttgggtc

ccctttggca

aacgtatgat

agatgtactg

atttgctggt

tgataatgca

atccgaagca

gttatatgta

actttttaat

tactggacct

gaaccttcat

ccaaaatcag

tcattgcgta

ttggttaaat

gctattccca

tgaaatatat

ttggggcaat

acatcttttt

aaactttata

37357

agagatccga
ggagactata
caaactggaa
cagttagtta
gtatgggaag
gtagtaggga
gaggcattgg
agatttacca
ggaagtcaaa
ttgttattat
attaactcat
acgacgtata
tatcatcgtt
tattataatg
acagatccaa
aacccatata
gatagattga

gaaccgtggt

-80-

atgctgtatt

caggttctct

ttaatattgt

ctttctatac

cttttatggc

cagcagcgga

aggaatggct

ccctagatag

actacgcagt

taaaggatgc

tccatacgceg

ataccggttt

tccgtagaga

tacgacaata

ttgtatttaa

atagattttc

ataccttaac

ctggacatac

ccaaaatatg

tataaatcct

gggaagatta

ctttctttta

acaaatagaa

tcatttaacg

ggaaagaccg

tctttttaca

tccattactt

tgaaatatat

ccaacCaagaa

agatagatta

gatgacatta

tccaaatgga

tccaccagcet

tgaactagaa

aattagtaga

gttacgccgt



agttattcga
1200

acaacaatta
1260

cgtagcgcgce
1320

tttagtggca
1380

gaattaccac
1440

ttaagtttta
1500

gtctggaccc
1560

ataccagtgg
1620

ttcacaggag
1680

tcggtcactyg
1740

gattttgatt
1800

acaatgaaca
1860

ccttttaact
1920

aatggggaag
1980

gaagaggatc
2040

ggattacaag
2100

ttatcagatg
2160

aaacgcctcea
2220

ataattcgac

atctgccgge

ttgtggggat

cgactcagcc

cagacgaaag

caactaatca

atcgcgatgt

taaaggcata

gagatgtaat

gaccgctaac

tctttgtaac

ggggacagga

ttacacaaag

tataccttga

tagaagcagc

taaatgtgac

aacaatatgg

gccgagaacg

agtatatgaa

taatggaact

atacggtgtt

ttctactgga

tactggaagt

ggccggttec

ggactttaat

tgagctaagt

ccgaagaaca

acaacgatat

acgtggagga

atcaagatat

tcaagatata

tagaattgaa

gaagaaagcg

agattatcaa

gcatgacaaa

caacttactt

37357

gatagttatg
ggccgagtag
aatagagctt
ggatgtagag
tttgcccata
atagccaatt
aatacaatta
agtggtgcta
aatattggtg
cgcataaggt
actactataa
gaatcctatc
attcgaacat
atcatccctg
gtggcgagct
gtcgatcaag
aagatgttat

caagatccag

-81-

gccaaattac

aatcaacagc

cttttattcc

atttgtatga

gactatctca

caggacgcgt

accccaatag

ctgtcgtgaa

ggttcggagc

tccgttatgce

ataattttag

gtactgtaga

ctatccaggg

taaatccaac

tgtttacacg

cggcaaattt

tggaagcggt

attttaatac

agccacaaga

agtagatttt

aggtggtgtg

ttcaagtgat

tgttaccttt

ccctacttat

aattactcaa

aggtccagga

aataagggtg

ttcgacaata

atttacacgt

gtttacaact

acttagtgga

acgagaagcg

tacaagggac

agtgtcatgc

aagagcggca

aatcaatagt



acagaagaaa
2280

tataaaggcc
2340

caaaaagtaa
2400

aagagtagtc
2460

aatgtaccag
2520

cgatgtgagg
2580

gattgctgtyg
2640

aattcaagtg
2700

gcgacgctag
2760

cgtgaacaaa
2820

gatcgcgtagt
2880

caacaattaa
2940

tcaatttcag
3000

tacacagagc
3060

gtgcaaaatg
3120

gtacaacagg
3180

caacaattta
3240

ggcggcggag
3300

atggatggaa

gtgcgcttca

atgcatcaga

aagatttaga

ataatttagt

aacaacagat

aagcggctca

tagatcaagg

gaaatcttga

gggataatgc

atcaagatgc

atccagaaat

atgtgtatag

tatccaatcg

gggactttaa

atggcaatac

gagtgcagcce

acggatacgt

agcaagtaac
gctagcaagc
gttaaagccg
aattgatctc
atccgatact
ggtaaatgcg
aacacatgag
catttgggtt
attggtagag
gaaatggagt
caaacaatcc
agggatggca
cgatgcagta
cttacaacaa
cagcggtcta
gcatttctta
éaatfgtaaa

gacaatccgg

37357

ggcgttacta
gcaagagaaa
tatacacgtt
attcaccatc
tactcggatg
caactggaaa
ttttcttect
gtattgaaag
gtcggaccgt
gcagagctag
atcaatcatt
gatattattg
ctgcaaatcc
gcatcgtatc
gatagttgga
gttctttctce
tatgtattac

gatggtgctc

-82-

ttagcgaggg

attacccaac

atagactgga

ataaagtcca

gttcttgcag

cagaacatca

atattaatac

ttcgaacaac

tatcgggtga

gaagaaagcg

tatttgtgga

acgctcaaaa

ctggaattaa

tgtatacgtc

atgcaacagg

attgggatgce

gtgtaacagc

atcatacaga

cggtccattc

atacatttat

tgggttcgtyg

tctegtgaaa

tggaatgaat

tcatccgatg

aggcgatcta

cgatggttat

atctctagaa

tgcagaaaca

ttatcaagat

tcttgtcgcea

ctatgagatt

tcgaaatgceg

gggggctacyg

acaagtttct

agagaaagta

aaagcttaca



37357

tttaatgcat gtgattatga tataaatggc acgtacgtga

3360

aaagaagtgg tattctattc acatacagaa cacatgtggg

3420

ggtgcatttc atatagatag tattgaattc gttgaaacag

3468

<210> ©
<211> 3471
<212> ADN
<213>
<220>
<223> Gen
<400> ©
atgaatcaga
60
gtggctaagt
120
cagaactcgt
180
agcatcggca
240
attgtgtacg
300
ctgtcgatct
360
gacgggatcg
420
gactcctgga
480
attgccgact
540
ctcgeccegcece
600
cacctgctcc
660
actccgttca
720

Trinh ty Nhan tao

cry tdng hop

acaagcacgg

accctctcgce

ctatcctcaa

ccacgattgt

acctcatcgg

gcgatctcct

ccgatttcaa

acaagaatcc

ccgagttcga

agaacgctca

tgctcaggga

taaactacca

catcattggg
taacaaccct
ttggattaac
ttcactgatc
gaaggtccta
gtctatcatt
tggctcagtg
caactccgcect
tcgcatccte
gatcctcctg
cgctacgcgc

gtccaagctg

gcctcgaact
tactccagcg
atcattgggg
acggcccegt
ggcgggtcat
gacctcaggg
ctcctgtacc
agcgctgagg
actcgcggcet
ctccctaget
tacggaacca

gtcgagctga

-83-

ctgataatac

tagaggtaag

aaaagtaa

gcggetgege

ccctgaacct

acgccgcgaa

ccctgacagg

ccggccagag

tgtctcagtc

gcaactacct

agctgaggac

cactgaccaa

tcgecgtegge

actggggcect

tcgagctgta

gtatctaaca

tgaaacagaa

ctccgacgat

caattcctgce

ggaggctgtce

cctcatcagce

catttcggac

agtcctgaac

ggaggcgctc

caggttcagg

tggcggctcc

tgccttcectte

ctacaatgct

caccgactac



tgcgttcact
780

gcttggetgg
840

gccagcttea
900

cgcgtgattt
960

tggttctcat
1020

cggccatcett
1080

tcgccatcta
1140

aactcccagt
1200

ctgggccgga
1260

ggcgtcaaca
1320

gagggataca
1380

ctccecgggcyg
1440

acaatcaacc
1500

atgtacggct
1560

actcagattc
1620

cccggettcea
1680

cgggtgcagt
1740

acaactaaca
1800

ggtacaatag
agttccatcg
gctcegetega
acaccgaccc
tcgtcaatag
ggttcctgaa
cggatcgcge
fcattacaga
atatcttccg
gggctgtttt
tcaggacaac
agaacagcga
tcaccggcgg
ggactcataa
cgctcaccaa
tcggecggggce
tcccactgea

tccgcctcecag

ggggttcaac

ctaccgcagg

tattactaac

gatcgggttc

ggcgaacttc

caatatgatc

gagggtgtgg

gctgatctct

cgtggacagc

ctaccatgac

tggcatcgat

catccctacg

gctgaggcag

gtcactggcg

ggtggacact

cctgctccag

tctecgecag

cgtgaatggg

37357

gagctgaggc
gagatgacgc
taccctatcg
gtccaccgct
tcggacctcg
atttccaétg
tacggctcac
ggccagcaca
caggcctgca
gcctcggagy
aatcctcggg
ccggaggatt
gtcgcttcta
cgcaacaaca
agggggaccg
cgcaccgacc
cagtacagga

tcgttcggcea

agaggggcac

tcatggttct

agaccgactt

cttcactgag

agaatgctat

gcagcctgac

gggaccgcat

caactgctac

atctcaacga

gctctcagcg

tgcagaatat

acacacacat

acaggcgctc

caatcaaccc

gcgtgtcgta

acggctccct

ttcgggtecg

cgatctccca

gagcgctaca

ggacatcgtg

ccagctgtcg

gggcgagtct

cccgaacccce

cctcccecegtt .

ctcaccggcet

acagactatt

taccacgtac

ctcagtctac

taacacgtac

tctgtcgacc

cagcctcgtt

tgatagyatc

cgtcaacgat

cggggttctyg

ctacgcgtcce

gaacctgccc



agcacaatga
1860

acgagcatcc
1920

atcaggcagg
1980

gctaaggagg
2040

gacggcctge
2100

tgcctgagceg
2160

gctaagaggc
2220

agcacagagg
2280

ttctacaagg
2340

taccagaagg
2400

gtgaagtcgt
2460

aagaatgtgc
2520

aacaggtgcg
2580

atggactgcet
2640

ctgaatgcca
2700

tacgctacgce
2760

gagagggagc
2820

accgagaggg
2880

ggctcgggga

gccccacagce

aggtctacgt

atctggaggce

aagtgaatgt

acgagcagta

tctccaggga

agaacgggtg

gcagggctat

tcgacgcctce

ctcaggacct

ccgacaacct

acgagcagaa

gcgaggegge

gcgtggatca

tgggcaacct

agagggacaa

tctactacgce

ggacctgcgc

gtcgccagat

tgaccggatc

tgctaagaag

caaggactac

cggctacgat

gaggaacctg

gaaggcgtcet

ccagctggct

tgagctgaag

cgagatcgat

ggtcctcgac

gatggtgaac

tcagacgcac

gggcatctgg

ggagctggtt

cgccaagtgg

cgcgaagcag

37357

tacggctcct
cagattaggc
gagttcattc
gctgtggcta
caggttgatc
aagaagatgc
ctccaggacc
aatggcgtga
tcggeteggg
ccatacacac
ctgattcacc
acctacccag
gcccagctcg
gagttctcat
gtggtcctca
gaagtggggc
agcgctgagce

tcgatcaatc

-85-

tcgccattcg

tcactatcga

ctgtcaaccc

gcctcecttcac

aggccgcgaa

tgctcgaggce

ctgatttcaa

ccatttcaga

agaactaccc

gctaccgcect

atcacaaggt

acgattcctg

agaccgagca

cctacattaa

aagtcaggac

cactctcggg

tgggcaggaa

acctcttecgt

ggagttcaac

gccaagcttc

gacgagggag

caggacgagg

cctegtgtcec

ggtcagggct

tacgatcaac

gggcggccca

cacgtacatc

ggatggcttce

ccacctggtt

caatggcatc

tcaccatccg

cacaggggac

cacggacggg

cgagtctcectyg

gagggctgag

ggactacagg



gatcagcagc tgaaccccca gattggcatg
2940

gcgtcaatct ccgacgtgta ctccgatgceg
3000

atctacacgg agctgagcaa ccggctgcag
3060

gcgatgcaga acggggactt caattctggce
3120

accgttcagc aggacggcaa cacccacttce
3180

agccagcagt tccgcgtgca gccgaactgce
3240

gtcggcgggg gcgacggcta cgttaccatce
3300

accttcaacg cctgcgacta cgatatcaat
3360

accaaggagg ttgtgttcca cccggagacc
3420

gagggcgtgt tccacataga cagcgttgag
3471

<210> 7

<211> 3471

<212> ADN

<213> Trinh ty Nhan tao

<220>

<223> Gen Cry téng hop

<400> 7

atgaatcaga acaagcacgg catcattggg
60

gtggctaagt accctctcgc taacaaccct
120

cagaactcgt ctatcctcaa ttggattaac
180

agcatcggca ccacgattgt ttcactgatc
240

37357

gctgacatca
gtcctgcaga
caggcctegt
ctggattcat
ctggtgctct
aagtacgtcc
cgcgatggceg
ggcacgtacg
cagcatatgt

ttcatggaga

gcctcgaact
tactccagcg
atcattgggg

acggccccgt

-86-

tggatgccca

tcccaggceat

acctccacat

ggaatgcgac

cccattggga

tgagggttac

ctcaccatac

tgacagacaa

gggtcgaggt

cccagcagta

gcggetgege

ccctgaacct

acgccgcgaa

ccctgacagg

gaacctcgtce

caactacgag

gtctcgcaat

tgctggggcecce

tgcccaagtt

tgctgagaag

agagactctc

cacttacctg

tagcgagacg

ctccgacgat

caattcctgc

ggaggctgtc

cctcatcagce



attgtgtacg
300

ctgtcgatct
360

gacgggatcg
420

gactcctgga
480

attgccgact
540

ctcgeeccecgec
600

cacctgctcc
660

actccgttca
720

tgcgttcact
780

gcttggctgyg
840

gccagcttca
900

cgcgtgattt
960

tggttctcat
1020

cggccatctt
1080

tcgccatcta
1140

aactcccagt
1200

ctgggccgga
1260

ggcgtcaaca
1320

acctcatcgg
gcgatctcct
ccgatttcaa
acaagaatcc
ccgagttcga
agaacgctca
tgctcaggga
taaactacca
ggtacaatag
agttccatcg
gctcgctcga
acaccgaccc
tcgtcaatag
ggttcctgaa
cggatcgcgce
tcattacaga
atatcttccg

gggctgtttt

gaaggtccta

gtctatcatt

tggctcagtyg

caactccgct

tcgcatcectc

gatcctectg

cgctacgcgce

gtccaagctg

ggggttcaac

ctaccgcagg

tattactaac

gatcgggttc

ggcgaacttc

caatatgatc

gagggtgtgg

gctgatctct

cgtggacagc

ctaccatgac

37357

ggcgggtcat
gacctcaggg
ctcctgtacc
agcgctgagg
actcgcggct
ctccctagcet
tacggaacca
gtcgagctga
gagctgagge
gagatgacgc
taccctatcg
gtccaccgcet
tcggacctceg
atttccactg
tacggctcac
ggccagcaca

caggcctgca

gcctcggagg

-87-

ccggccagag

tgtctcagtc

gcaactacct

agctgaggac

cactgaccaa

tcgcgtegge

actggggcct

tcgagctgta

agaggggcac

tcatggttct

agaccgactt

cttcactgag

agaatgctat

gcagcctgac

gggaccgcat

caactgctac

atctcaacga

gctctcageg

catttcggac

agtcctgaac

ggaggcgcete

caggttcagg

tggcggctcec

tgcettette

ctacaatgct

caccgactac

gagcgctaca

ggacatcgtg

ccagctgtcg

gggcgagtet

cccgaacccce

cctcceegtt

ctcaccggct

acagactatt

taccacgtac

ctcagtctac



gagggataca
1380

ctccecgggceg
1440

acaatcaacc
1500

atgtacggct
1560

actcagattc
1620

cccggcttea
1680

cgggtgcagt
1740

acaactaaca
1800

agcacaatga
1860

acgagcatcc
1920

atcaggcagg
1980

gctaaggagg
2040

gacggcctge
2100

tgcctgagceg
2160

gctaagaggc
2220

agcacagagg
2280

ttctacaagg
2340

taccagaagg
2400

tcaggacaac

agaacagcga

tcaccggcgg

ggactcataa

cgctcaccaa

tcggcggggce

tcccactgea

tcegcecetceag

ggctcgggga

gccccacagc

aggtctacgt

atctggaggc

aagtgaatgt

acgagcagta

tctccaggga

agaacgggtg

gcagggctat

tcgacgcectce

tggcatcgat

catccctacg

gctgaggcag

gtcactggcg

ggtggacact

cctgctccag

tctccgecag

cgtgaatggg

ggacctgcgc

gtcgccagat

tgaccggatc

tgctaagaag

caaggactac

cggctacgat

gaggaacctg

gaaggcgtct

ccagctggcet

tgagctgaag

37357

aatcctcggg
ccggaggatt
gtcgcttcta
cgcaacaaca
agggggaccg
cgcaccgacc
cagtacagga
tcgttcggea
tacggctcct
cagattaggc
gagttcattc
gctgtggcta
caggttgatc
aagaagatgc
ctccaggacc
aatggcgtga
tcggectcggg

ccatacacac

-88-

tgcagaatat

acacacacat

acaggcgctce

caatcaaccc

gcgtgtcgta

acggctccct

ttcgggtccy

cgatctccca

tcgccatteg

tcactatcga

ctgtcaaccc

gcctcttcac

aggccgcgaa

tgctcgagge

ctgatttcaa

ccatttcaga

agaactaccc

gctaccgect

taacacgtac

tctgtcgacc

cagcctcgtt

tgataggatc

cgtcaacgat

cggggttctg

ctacgcgtcc

gaacctgccc

ggagttcaac

gccaagcttce

gacgagggag

caggacgagg

cctcgtgtcec

ggtcagggct

tacgatcaac

gggcggccca

cacgtacatc

ggatggctte



gtgaagtcgt
2460

aagaatgtgc
2520

aacaggtgcg
2580

atggactgct
2640

ctgaatgcca
2700

tacgctacgc
2760

gagagggagc
2820

accgagagygyg
2880

gatcagcagc
2940

gcgtcaatcet
3000

atctacacgg
3060

gcgatgcaga
3120

accgttcagce
3180

agccagcagt
3240

gtcggcggygy
3300

accttcaacg
3360

accaaggagg
3420

gagggcgtgt
3471

ctcaggacct

ccgacaacct

acgagcagaa

gcgaggcggce

gcgtggatca

tgggcaacct

agagggacaa

tctactacgce

tgaaccccca

ccgacgtgta

agctgagcaa

acggggactt

aggacggcaa

tcecgegtgea

gcgacggcta

cctgcgacta

ttgtgttcca

tccacataga

cgagatcgat
ggtcctcgac
gatggtgaac
tcagacgcac
gggcatctgg
ggagctggtt
cgccaagtgg
cgcgaagcag
gattggcatg
ctccgatgeg
ccggctgcag
céattctggc
cacccacttc
gccgaactgc
cgttaccatc
cgatatcaat
cccggagacce

cagcgttgag

37357

ctgattcacc
acctacccag
gcccagetceg
gagttctcat
gtggtcctca
gaagtggggc
agcgctgagce
tcgatcaatc
gctgacatca
gtcctgcaga
caggcctcgt
ctggattcat
ctggtgctct
aagtacgtcc
cgcgatggcg
ggcacgtacg
cagcatatgt

ttcatggaga

-890-

atcacaaggt

acgattcctg

agaccgagca

cctacattaa

aagtcaggac

cactctcggg

tgggcaggaa

acctcttcegt

tggatgccca

tcccaggceat

acctccacat

ggaatgcgac

cccattggga

tgagggttac

ctcaccatac

tgacagacaa

gggtcgaggt

cccagcagta

ccacctggtt

caatggcatc

tcaccatccg

cacaggggac

cacggacggg

cgagtctctyg

gagggctgag

ggactacagg

gaacctcgtc

caactacgag

gtctcgcaat

tgctggggcc

tgcccaagtt

tgctgagaag

agagactctc

cacttacctg

tagcgagacg



<210> 8
<211> 3471
<212> ADN
<213>
<220>
<223>
<400> 8
atgaatcaga
60
gtggctaagt
120
cagaactcgt
180
agcatcggca
240
attgtgtacg
300
ctgtcgatct
360
gacgggatcg
420
gactcctgga
480
attgccgact
540
ctcgecccgcec
600
cacctgctcc
660
actccgttca
720
tgcgttcact
780
gcttggctygg
840
gccagcttca
900

acaagcacgg

accctctcge

ctatcctcaa

ccacgattgt

acctcatcgg

gcgatctect

ccgatttcaa

acaagaatcc

ccgagttcga

agaacgctca

tgctcaggga

taaactacca

ggtacaatag

agttccatcg

gctcgctcga

Trinh ty Nhé&n tao

Gen Cry tdng hop

catcattggg

taacaaccct

ttggattaac

ttcactgatc

gaaggtccta

gtctatcatt

tggctcagtg

caactccgcect

tcgcatcctce

gatcctcctyg

cgctacgcgce

gtccaagctg

ggggttcaac

ctaccgcagg

tattactaac

37357

gcctcgaact
tactccagcg
atcattgggg
acggccccegt
ggcgggtcat
gacctcaggg
ctcctgtacc
agcgctgagg
actcgcggcet
ctccctaget
tacggaacca
gtcgagctga
gagctgaggc
gagatgacgc

taccctatcg

-90-

gcggctgcgce

ccctgaacct

acgccgcgaa

ccctgacagg

ccggccagag

tgtctcagtc

gcaactacct

agctgaggac

cactgaccaa

tcgegtegge

actggggcct

tcgagctgta

agaggggcac

tcatggttct

agaccgactt

ctccgacgat

caattcctgc

ggaggctgtc

cctcatcagce

catttcggac

agtcctgaac

ggaggcgctce

caggttcagg

tggcggctcce

tgccttctte

ctacaatgct

caccgactac

gagcgctaca

ggacatcgtg

ccagctgtcg



cgcgtgattt
960

tggttctcat
1020

cggccatctt
1080

tcgccatcta
1140

aactcccagt
1200

ctgggccgga
1260

ggcgtcaaca
1320

gagggataca
1380

ctccecgggceg
1440

acaatcaacc
1500

atgtacggcet
1560

actcagattc
1620

cccggcettcea
1680

cgggtgcagt
1740

acaactaaca
1800

agcacaatga
1860

acgagcatcc
1920

atcaggcagg
1980

acaccgaccc

tcgtcaatag

ggttcctgaa

cggatcgcgce

tcattacaga

atatcttccg

gggctgtttt

tcaggacaac

agaacagcga

tcaccggcgg

ggactcataa

cgctcaccaa

tcggeggggce

tcccactgea

tccgectecag

ggctcgggga

gccccacagce

aggtctacgt

gatcgggttc

ggcgaacttc

caatatgatc

gagggtgtgg

gctgatctct

cgtggacagc

ctaccatgac

tggcatcgat

catccctacg

gctgaggcag

gtcactggcg

ggtggacact

cctgctccag

tctcegecag

cgtgaatggg

ggacctgcgc

gtcgccagat

tgaccggatc

37357

gtccaccgct
tcggacctcg
atttccactg
tacggctcac
ggccagcaca
caggcctgca
gcctcggagg
aatcctcggg
ccggaggatt
gtcgcttcta
cgcaacaaca
agggggaccg
cgcaccgacc
cagtacagga
tcgttcggea
tacggctcct
cagattaggc

gagttcattc

-01-

cttcactgag
agaatgctat
gcagcctgac
gggaccgcat
caactgctac
atctcaacga
gctctcagcg
tgcagaatat
acacacacat
acaggcgctc
caatcaaccc
gcgtgtcgta
acggctcccf
ttcgggtcceg
cgatctccca
tcgccattcg
tcactatcga

ctgtcaaccc

gggcgagtcet

cccgaacccce

cctceceegtt

ctcaccggct

acagactatt

taccacgtac

ctcagtctac

taacacgtac

tctgtcgacc

cagcctcgtt

tgataggatc

cgtcaacgat

cggggttctg

ctacgcgtec

gaacctgccc

ggagttcaac

gccaagcttc

gacgagggag



gctaaggagg
2040

gacggcctge
2100

tgcctgagceg
2160

gctaagaggc
2220

agcacagagg
2280

ttctacaagg
2340

taccagaagg
2400

gtgaagtcgt
2460

aagaatgtgc
2520

aacaggtgcg
2580

atggactgct
2640

ctgaatgcca
2700

tacgctacgc
2760

gagagggagc
2820

accgagaggyg
2880

gatcagcagc
2940

gcgtcaatct
3000

atctacacgg
3060

atctggaggc

aagtgaatgt

acgagcagta

tctccaggga

agaacgggtyg

gcagggctat

tcgacgccte

ctcaggacct

ccgacaacct

acgagcagaa

gcgaggcegge

gcgtggatca

tgggcaacct

agagggacaa

tctactacgc

tgaaccccca

ccgacgtgta

agctgagcaa

tgctaagaag

caaggactac

cggctacgat

gaggaacctg

gaaggcgtct

ccagctggcet

tgagctgaag

cgagatcgat

ggtcctcgac

gatggtgaac

tcagacgcac

gggcatctgg

ggagctggtt

cgccaagtygg

cgcgaagcag

gattggcatg

ctccgatgceg

ccggctgcag

37357

gctgtggcta
caggttgatc
aagaagatgc
ctccaggacc
aatggcgtga
tcggcetcggyg
ccatacacac
ctgattcacc
acctacccag
gcccagctceg
gagttctcat
gtggtcctca
gaagtggggc
agcgctgagce
tcgatcaatc
gctgacatca
gtcctgcaga

caggcctecgt

-02-

gcctcttcac

aggccgcgaa

tgctcgaggce

ctgatttcaa

ccatttcaga

agaactaccc

gctaccgcct

atcacaaggt

acgattcctg

agaccggaca

cctacattaa

aagtcaggac

cactctcgygg

tgggcaggaa

acctcttegt

tggatgccca

tcccaggcecat

acctccacac

caggacgagg

cctegtgtcee

ggtcagggct

tacgatcaac

gggcggecca

cacgtacatc

ggatggcttc

ccacctggtt

caatggcatc

tcaccatccg

cacaggggac

cacggacggg

cgagtctctyg

gagggctgag

ggactaccaa

gaacctcgtc

caactacgag

gtctcgcaat



gcgatgcaga
3120
accgttcagc
3180
agccagcagt
3240
gtcggcgggg
3300
accttcaacg
3360
accaaggagg
3420
gagggcgtgt
3471

<210> 9
<211> 3459
<212> ADN
<213>
<220>
<223> Gen
<400> 9
atgaacagga
60
tccgatgacg
120
aactacaagg
180
aacctctcca
240
ctcggcecttce
300
aaccagctct
360
gagctgattg
420

acggggactt

aggacggcaa

tcecgegtgea

gcgacggcta

cctgcgacta

ttgtgttcca

tccacataga

caattctggc

cacccacttc

gccgaactgce

cgttaccatc

cgatatcaat

cccggagacce

cagcgttgag

Trinh ty Nhan tao

Cry téng hop

acaacccaaa

atgtgcgcta

agtacctgca

tcaatcctcg

tgggcgtgece

ggcctacgaa

atcagaagat

cgagtacgag

ccccecctegece

gacctacgac

cgacgtcctc

gttcgctgge

tgacaacgcg

ctccgcectcag

37357

ctggattcat
ctggtgctct
aagtacgtcc
cgcgatggcg
ggcacgtacg
cagcatatgt

ttcatggaga

attattgatg
agcgacccga
ggcgattaca
cagaccggaa
cagctggtta
gtgtgggagg

gtggtcagga

-03-

ggaatgcgac

cccattggga

tgagggttac

ctcaccatac

tgacagacaa

gggtcgaggt

cccagcagta

ctccatactg

acgccgcegtt

cggggtcact

tcaacattgt

ccttctacac

ccttcatggce

acgccctcga

tgctggggcc

tgcccaagtt

tgctgagaag

agagactctc

cacttacctg

tagcgagacg

cggctgcccce

ccagaatatg

gattaatcca

tggccgceatc

gttcctcctg

gcagatcgag

cgatctgacc



ggcctccacg
480

aacggcgctc
540
acgaggatgc
600

actgtgtacg
660

ggcgcteggt
720

cgcacaagga
780

cggggcacga
840

atggcgatgg
900

gccaaccctc
960

aatcagggga
1020

aatgcgttca
1080

aatcgctaca
1140

cagtcacagt
1200

aacactcgcc
1260

ttcgggaatc
1320

gttatgtcag
1380

gagctgccac
1440

aacacgacac
1500

actactacga

gcgctaatct

cgagcttcgg

cgcaggcggce

gggggctgea

tctacactaa

acacagagag

acctcgtggce

agctgacaag

tctgcaggeg

ttaggccacc

cggctccaac

acgcgaacaa

tcttcaatac

tgtacgcgaa

agatcacctc

tggtgaacaa

agggcggecce

ggagtacctg

ggtcacgcag

gacaggcccce

taacctgcac

gcagggccag

ccactgcgtt

ctggctgaat

gctctteccce

ggagatctac

ctggggcaac

tcacctcttc

cacgaactcg

tcctacaact

cacgaacggc

tctctacggce

cgccectaac

taacttcaat

actcgcgact

37357

gctgctctceg
cgcttcgaga
gggtcgcaga
ctcctgctcce
atcaacctct
gagacctaca
taccatcgcect
tactacaacg
actgacccga
aatccctaca
gaccgcctga
tacctggatt
tacgagacgt
gctaatgcta
gtctccagcecc
acgtgctggce
ctcctgtccce

gttggcttcg

-94-

aggagtggct

acctccatac

gggacgcggt

tgaaggatgc

acttcaatgc

atagggggct

tccgcaggga

tccgceccagta

tcgtgtacaa

acaccttctce

acaggctcac

actggtctgg

cctacggcca

tcgacagcag

tgaacatttt

aggacctcac

acgtcacatt

tgcccaccta

cgagaggcca

cgccttegtyg

tgctctectg

tgagatctac

ccagcaggag

cgaggacgtg

gatgacgctc

cccaaatggce

cccaccagcet

tgagctggag

catctcccgg

ccataccctc

gattacaagc

ggcccggaac

cccaaccggc

aactaccgag

cctgaggttc

cgtgtggacg



cggcaggacyg
1560

gtgaaggcgt
1620

ggggacgtca
1680

ggccccctcea
1740

ttettcgtea
1800

aggggccagg
1860

ttcacacaga
1920

gtttacctcg
1980

ctcgaggctg
2040

gttaatgtga
2100

gagcagtacg
2160

tcgagggaga
2220

aacgggtgga
2280

cgcgcectctcee
2340

gacgcctcceg
2400

caggacctgg
2460

gacaatctcg
2520

gagcagcaga
2580

tcgatttcaa

acgagctgtc

ttaggaggac

ctcagcgcta

cgcgceggcegyg

agagccggta

gccaggacat

accggatcga

cgaagaaggc

cggactacca

ctcacgataa

ggaacctcct

aggcgtcgaa

agctggcttc

agctgaagcc

agatcgatct

tcagcgatac

tggtgaacgc

taacatcatt
gtctggcgcet
taacaccggce
caggattcgg
gactaccatc
cgagtcgtac
cattcgcact
gatcattcca
tgtggccteg
ggtggatcag
gaagatgctc
gcaggaccca
tggcgtgacc
agctagggag
ctacacgcgc
cattcaccat
ctacccggac

ccagctcgag

37357

acaccaaacc
acagtcgtta
gggttcgggg
ttccgcectacg
aataacttcc
cgcaccgtgg
tctattcagg
gtgaacccaa
ctgttcacta
gctgccaacc
ctggaggcceg
gatttcaaca
atctctgagg
aactacccga
taccgcctcg
cacaaggtcc
gattcttgct

accgagcatc

-05-

gcatcactca

agggcccggg

ctatcagggt

cgtcgaccat

ggttcacgcg

agttcacgac

gcctgtcagg

ccagggaggc

ggacccggga

tggtctcgtyg

tccgegetge

ccattaattc

gcgggccttt

catacatcta

atggcttcgt

acctggttaa

caggcatcaa

accatccgat

gattcctgttA
gttcactggc
gagcgtcaca
cgacttcgat
caccatgaac
accgttcaac
caacggggag
tgaggaggat
cggcctccag
cctctctgac
taagaggctg
tacggaggag
ctacaagggc
ccagaaggtc
gaagtcatcc
gaacgtgctg
tcgctgecgag

ggactgctgce



gaggctgctc agacgcatga gttcagctcg
2640

gtggaccagg gcatctgggt catcttcaag
2700

ggcaacctcg agctggtcga ggttgggccg
2760

agggagaacg ctaagtggaa tgctgagctg
2820

taccaggatg ctaagcagtc catcaatcac
2880

aacccacaga ttggcatggc tgacatcatg
2940

gacgtctact ctgatgccgt tctccagatc
3000

ctgtcaaacc ggctccagca ggcctcctac
3060

ggggacttca ataacggcct cgattcctgg
3120

gacggcaaca ctcacttcct cgttctgtet
3180

agggtgcagc cgaactgcaa gtatgtgctg
3240

gacggctacg tgacgatcag ggatggcgct
3300

tgcgactacg atatcaatgg cacctacgtc
3360

atattctaca gccacaccga gcatatgtgg
3420

cacatagact cgattgagtt cgtggagacc
3459

<210> 10

<211> 3468

<212> ADN

<213> Trinh ty Nhan tao

<220>

<223> Gen Cry tdéng hop

37357

tacatcgaca
gtgcgcacta
ctcctgggeg
ggcaggaagc
ctgttcgtgg
gatgcccaga
cctggcatta
ctgtacacta
aatgctacag
cattgggatg
agggttaccg
caccatacgg
acggacaaca
gtggaggtca

gagaagtga

-06-

caggggatct

ccgatgggta

agccactgga

gggctgagac

actaccagga

acctggtcgce

attacgagat

gccgcaacgc

ctggggctag

cccaggttte

ctgagaaggt

agacactgac

catacctcac

acgagacgga

gaactccact

cgcgaccctce

gagggagcag

cgaccgcgte

tcagcagctc

gtccatcagc

ctacacagag

ggtgcagaat

cgtccagcag

acagcagttc

tggcgggggc

tttcaacgcc

taaggaggtc

gggcgectte



<400> 10
atgaatagga
60
tcagacgatg
120
cactacaagg
180
aatctgtcta
240

ctgggettece
300

aaccagctct
360
gagctgatta
420

gggctgcatyg
480

aacgctgcta
540

cagttcatgc
600

accgtttacg
660

ggcgctcgcet
720

cggacccagt
780

agggggacca
840

atggcgatgg
900

gctaatccac
960

aatgttggcc
1020

aacgccttca
1080

ataaccagga
ttgttcagta
actacctcca
tcaatcctcg
tcggggttcce
ggcccaccaa
accagcgcaﬁ
acaactacga
ggacgaacct
catcattcgg
cgcaggcggce
gggggctgaa
actacacgaa
atacggagtc
acctcgtggce
agctcacccg
tgtgcagygcg

tcaggccacc

cgagtacgag

cccecteget

gacatacgac

cgacgtcctg

gttcgctggce

cgacaatgcg

ctccgaggcet

gctttacgtg

cctgttcaat

gactggcccc

taacctccac

ccagaatcag

tcattgcgtyg

ctggctcaac

gctgttcccyg

cgagatctac

ctgggggaac

tcacctgttc

37357

atcattgacg
cgcgatccca
ggcgattaca
cagacgggaa
cagctggtga
gtctgggagy
gtggtcggca
gaggctctcg
aggttcacca
ggctcccaga
ctcctgctcece
atcaacagct
acaacttaca
taccataggt
tactacaacg
acggacccaa
aatccttaca

gatcggctca

-97-

cttcgacttg
atgccgtgtt
ctgggtcgcet
tcaacattgt
cattctacac
ccttcatggce
ccgctgctga
aggagtggct
cgctcgacte
actacgccgt
tgaaggacgc
tccacacaag
acaccggcct
tccgcaggga
tccggcagta
tcgtcttcaa
atcgcttcag

atacactgac

cgggtgcagc

ccagaacatg

cattaaccca

tgggaggcte

tttcctectyg

gcagatcgag

tcacctcacg

ggagaggcca

cctgttcaca

ccctetectyg

tgagatctac

gcagcaggag

cgataggctg

gatgaccctg

cccaaacggc

cccaccagct

cgagctggag

tatttcgagg



aaccggttcg
1140

tcctacagca
1200

accacgatca
1260

cgctcagcecc
1320

ttcagcggca
1380

gagctgccac
1440

ctgtcattca
1500

gtgtggactc
1560

attcctgttg
1620

ttcacgggcyg
1680

tcegttaceg
1740

gacttcgatt
1800

actatgaaca
1860

cccecttcaact
1920

aacggggagg
1980

gaggaggacc
2040

ggcctgcaag
2100

ctgtcagatg
2160

acgtcggcag
acaattcaac
acctccctgce
tggttggcat
caactcagcc
cagacgagag
ccacgaacca
accgggacgt
tgaaggcgta
gggacgtgat
gccccctgac
tcttcgtcac
ggggccagga
tcacgcagtc
tttacctgga
tcgaggctgce
tgaatgtcac

agcagtacgg

caatttcatc
agtgtacgag
caatggcaca
ctacggggtyg
atcgaccggc
cacgggctcg
ggctggctcg
ggatttcaac
cgagétgtcc
tcgcaggaca
gcagcgctac
ccggggcggyg
gtcacggtac
ccaggacatc
tcgcatcgag
gaagaaggct
cgattaccag

ccacgacaag

37357

gagccgtggt
gattcctacyg
gggcgggtygg
aacagggcga
gggtgcaggg
ttcgctcaca
atcgccaatt
aataccatca
tccggegeta
aacatcggcg
aggattcggt
acaactatca
gagtcctacc
attaggacat
atcattccag
gtggctagcc
gtggaccagg

aagatgctcc

-08-

cgggccatac

gccagattac

agtctactgc

gcttcatccc

acctctacga

ggctctctca

ctgggagggt

acccaaatcg

ccgtcgttaa

ggttcggcgce

tccgcectacge

acaatttccg

gcaccgtgga

ccattcaggg

tgaaccctac

tcttcaccag

ctgccaacct

tggaggcegt

gctgaggagy

cgctacgagg

tgtcgacttc

gggcggggte

ttccagcgac

tgtcacattc

tccgacatac

catcacgcag

gggcccgggg

tatcagggtc

ctccactatc

cttcacaagg

gttcaccacg

cctcagcggce

gagggaggct

gacgagggat

cgtctcttge

ccgcgcetget



aagaggctgt
2220

actgaggaga
2280

tacaagggcc
2340

cagaaggtca
2400

aagtcatccc
2460

aacgttccgg
2520

cgctgcgagg
2580

gactgctgcg
2640

aactcttcag
2700

gccacgctgg
2760

agggagcaga
2820

gatagggttt
2880

cagcagctga
2940

tcaatctccg
3000

tacacggagc
3060

gtgcagaatg
3120

gtgcagcagg
3180

cagcagttcc
3240

ccagggagag

atggctggaa

gcgctctcca

acgcctctga

aggatctcga

acaatctggt

agcagcagat

aggccgcgcea

tcgaccaggg

ggaacctcga

gggacaacgc

accaggacgc

acccggagat

atgtctacag

tgtcgaacag

gcgatttcaa

atggcaacac

gggtccagcc

gaacctcctg
ggcgtccaac
gctggettcg
gctgaagcct
gatcgacctg
cagcgatacg
ggtgaacgcg
gactcatgag
catctgégtg
gctggttgaa
gaagtggtcc
taagcagtcc
tggcatggct
cgacgccgtt
gctgcagcag
ctctgggctyg
ccacttcctc

gaactgcaag

37357

caggacccag
ggggtgacca
gctagggaga
tacacgcgct
attcaccatc
tactcggacg
cagctcgaga
ttcagctcgt
gtcctcaagg
gtgggcccac
gctgagctgg
atcaatcacc
gatatcattg
ctgcagatcc
gcctecgtacc
gactcatgga
gtcctgtcce

tatgtgctga

-90-

atttcaacac

tcagcgaggg

attacccaac

accgcctgga

acaaggtgca

gctcgtgcectce

cagagcatca

acattaatac

ttcgcacaac

tctececgggga

gcaggaagcg

tcttcgtgga

acgcccagaa

ccggcattaa

tctacacatc

atgctaccgg

attgggacgc

gggtcactgc

aatcaatagc
cgggccttte
ttacatctac
tggcttcgtyg
cctcgtcaag
tgggatgaat
ccatccgatyg
cggcgatcfg
tgatggctac
gagcctggag
ggctgagacc
ttaccaggac
cctcgtcgeg
ttacgagatc
tcggaacgcg
cggggctacyg
tcaggtgagc

tgagaaggtt



ggcgggggeg atggctacgt gaccatcagg
3300

ttcaacgcct gcgactacga tatcaatggc
3360

aaggaggttg tgttctactc gcacactgag
3420

ggcgccttce acatagactc aattgagttc
3468

<210> 11

<211> 3507

<212> ADN

<213> Trinh ty Nhan tao

<220>

<223> Gen Cry tdng hop

<400> 11

atgaatagga ataaccagaa cgagtacgag
60

gcggacgatg ttgtgaagta cccactgacc
120

aattacaagg agtacctcca gacctacggc
180

aatctctcgg tttctggcaa ggacgtgatt
240

ctgtccttct tcgggttcece attctccagce
300

aattcactgt ggcctgacga tgagaactcc
360

gagctgatcyg atcagaagat tagcgaggct
420

gggctccagt acaactacaa cctctacgtg
480

aatggcgctc gggcctctcet cgtgtcacag
540

cagttcatgc catccttcgg gagcggcccc
600

37357

gacggggctc

acctacgtca
catatgtggg

gtggagaccyg

gtcattgatg
gacgatccga
ggggactaca
caggtcggaa
cagtgggtga
gtttgggacg
gtcaagggcc
gaggcgctgg
aggttcaaca

gggagccaga

-100-

accatacaga gaagctcact

cggacaacac atacctaact

tcgaggtttc tgagaccgag

agaagtga

ctccccattg

acgccggect

ccgacccgcet

tcaacattgt

cagtctacac

ccttcatgga

gcgcgctcega

acgagtggcet

tcctggattc

attacgcgac

cggctgcecceg

gcagaacatg

gatcaaccct

ggggcgcctc

ttacctcctg

gcgggtggag

cgatctgacc

caacaggcca

cctcecttcacc

gatcctcctyg



cctgtgtacg
660

ggcgccaggt
720

ctcacccaga
780

agggggactt
840

accgcgatgg
900

gcgaatcccc
960

aggccttetyg
1020

acgttctccc
1080

gctctcggca
1140

tggatcggcc
1200

tacggcacca
1260

aactccacgt
1320

cagttccact
1380

cagtgccatc
1440

gttcgctecgt
1500

aacaatccgc
1560

gacctgacga
1620

gagctgtcct
1680

ctcaggccgce

gggggctcaa

cgtacacaaa

cggtcgectc

acctggttgc

agctcaccag

gcgctttctg

agctcgagca

tctacacagg

atttcattag

cgaacaatag

cgtctaatct

tcggcetcagg

agaactacaa

actctcacag

tcatttctgce

accggatctc

ccggcgcectac

gaacctgcac

ccagacccag

ccattgcgtg

ttggctgaag

tctcttccca

ggaggtgtac

cgagtcattc

cgcgatcatt

ggaggcccgce

gaacacgagg

gctcaccaac

cgcggctatt

gtccttcagce

tagcatcgag

gctgtcccat

gggcaacatg

atccgatcgc

agttgtgaag

37357

ctcctgctcecce
attgaccagt
acagcctaca
taccaccagt
tactacaacg
acggacccaa
tacaccatca
cgcccaccta
ctcaacgcta
ctgggggaca
ttctcaatgc
ctgggcacac
acctacgtgg
gagctgccaa
atcacgagct
cccgtttacg

atcacccaga

ggccccgggat

-101-

tgaaggacgc

tccactctag

atgacggcct

accgcaggga

tgcgccagta

tcgtcttcaa

gggctgctag

ggctgttcga

attccgcccce

gcaccacgat

cctccgacgt

tctacggggt

gccagaacag

accagtcgga

tcaacttcaa

tgtggaccca

ttcecggtggt

tcactggcgg

tgatatctac

gcagcagtca

ggctgagetg

gatgactgtc

cccgaacggce

cccaccagag

ggagaggctg

gcggttccag

gatgaattac

cacaactaat

ctaccagatc

gactcgcgcece

cgtcctgecg

cgagcctacc

tgtgcagctg

caggtcagtc

caaggcttac

ggacgtgatc



aggaggacga
1740

cagcgctacc
1800

cggggcggga
1860

tcgcggtacg
1920

caggacatca
1980

cgcattgaga
2040

aagaaggcgg
2100

gactaccagg
2160

tacgataaga
2220

aacctcctgce
2280

gcttccaatg
2340

ctggcttcag
2400

ctgaagcctt
2460

atcgatctca
2520

tcecgatacygt
2580

gtgaacgccc
2640

actcatgagt
2700

atctgggtca
2760

acacaggcgyg

gcatccgett

caactatcaa

agtcttaccg

ttcgcacttce

tcattccggt

tggctagcct

tcgatcaggce

agatgctcct

aggacccgga

gggtgaccat

ctcgggagaa

acactcgcta

ttcaccatca

accccgacga

agctggagac

tctccagcta

ttttcaaggt

gttcggcgcg

ccgctacgcect

caatttcagg

caccgtggag

aatccagggc

taaccccacg

gttcacgagg

tgccaacctg

ggaggccgtyg

tttcaacaca

tagcgagggc

ctacccaaca

ccgcctcgat

caaggttcac

ttcatgctcc

agagcatcac

catcgacaca

taggacaact

37357

attagggtct
tctaccattg
ttcactcgga
ttcaccacgc
ctgtccggca
agggaggctg
acacgggacg
gttagctgcc
cgcgctgcta
atcaattcta
ggcccattct
tacatctacc
ggcttcgtga
ctggtgaaga
ggcatcaata
catccgatgg
ggcgatctga

gatggctacg

-102-

cggttaccgg

acttcgattt

ccatgaacag

ccttcaactt

atggggaggt

aggaggatct

gcctccaagt

tctcggacga

agaggctctc

ctgaggagaa

acaagggcag

agaaggtcga

agtcttcaca

acgtcccgga

ggtgccagga

actgctgcga

acagcactgt

cgaccctcgg

gcecgcectcacg

cttcgtcacg

gggccaggag

cacacagtcc

ctacctcgac

ggaggctgcg

gaatgtcaag

gcagtacggc

gagggagagg

cggctggaag

ggccctccag

cgccagcgag

ggacctggag

caatctcgtc

gcagcagatg

ggccgcecgeag

ggaccagggg

gaacctcgag



ctggttgaag tgggcccact cctgggggag
2820

aagtggaatg ctgagctggg caggaagcgg
2880

aagcagagca tcaatcacct gttcgttgac
2940

ggcatggccg acattatgga tgcgcagaac
3000

gatgccgtge tccagatccc tggcattaat
3060

ctccagcagg cgagctacct gtacacgtcg
3120

aatgggctcg attcttggaa tgctaccgcet
3180

cacttcctecg tcctgtcgca ttgggatgcec
3240

aactgcaagt atgtgctcag ggtgacagct
3300

actatccgcg acgatgccca ccatactgag
3360

atcaatggca cctacgtcac ggacaacaca
3420

cacacagatc atatgtgggt cgaggttagc
3480

cttgagttcg tggagaccga gaagtga
3507

<210> 12

<211> 3471

<212> ADN

<213> Trinh tu Nhéan tao

<220>

<223> Gen Cry tdéng hop

<400> 12

37357

cctctggaga
gctgagaccyg
taccaggatc
ctggtcgcecta
tacgagatct
cggaacgctg
ggcgcttcag
caggtttctc
gagaaagtgg
accctgacgt
tacatcacta

gagactgagg

gggagcagag

accgcgtcta

agcagctcaa

gcatctcgga

acaccgagct

tgcagaatgg

tgcagcagga

agcagttccg

gcgggggcga

tcaacgcgtg

aggaggtcgt

gcgccttcceca

ggagaacgcg

ccaggatgcc

cccagagatc

cgtttactcg

gagcaacagg

cgacttcaac

cgggaacacg

ggtgcagcey

cggctacgtc

cgactacgat

tttctactcc

catcgactcg

atgaatcaga acaagcacgg catcattggg gcctcgaact gcggcectgegce ctccgacgat

60

gtggctaagt accctctcgce taacaaccct tactccagcg ccctgaacct caattcctge

120

-103-



cagaactcgt
180

agcatcggca
240

attgtgtacg
300

ctgtcgatct
360

gacgggatcg
420

gactcctgga
480

attgccgact
540

ctcgeccgec
600

cacctgctcee
660

actccgttca
720

tgcgttcact
780

gcttggctgg
840

gccagcttca
900

cgcgtgattt
960

tggttctcat
1020

cggccatctt
1080

tcgccatcta
1140

aactcccagt
1200

ctatcctcaa
ccacgattgt
acctcatcgg
gcgatctcct
ccgatttcaa
acaagaatcc
ccgagttcga
agaacgctca
tgctcaggga
taaactacca
ggtacaatag
agtfccatcg
gctcgetcecga
acaccgaccc
tcgtcaatag
ggttcctgaa
cggatcgcgce

tcattacaga

ttggattaac

ttcactgatc

gaaggtcatc

gtctatcatt

tggctcagtg

caactccgct

tcgcatcctce

gatcctcctg

cgctacgcgce

gtccaagctg

ggggttcaac

ctaccgcagg

tattactaac

gatcgggttc

ggcgaacttc

caatatgatc

gagggtgtgyg

gctgatctct

37357

atcattgggg
acggcccegt
ggcgggtcat
gacctcaggg
ctcctgtacc
agcgctgagg
actcgcggcet
ctccctaget
tacggaacca
gtcgagctga
gagctgaggc
gagatgacgc
taccctatcg
gtccaccgcect
tcggacctcg
atttccactg
tacggctcac

ggccagcaca

-104-

acgccgcgaa

ccctgacagg

ccggccagag

tgtctcagtc

gcaactacct

agctgaggac

cactgaccaa

tcgegtegge

actggggcct

tcgagctgta

agaggggcac

tcatggttct

agaccgactt

cttcactgag

agaatgctat

gcagcctgac

gggaccgcat

caactgctac

ggaggctgte

cctcatcagc

catttcggac

agtcctgaac

ggaggcgcete

caggttcagg

tggcggcectcecce

tgccttcttce

ctacaatgct

caccgactac

gagcgctaca

ggacatcgtg

ccagctgtceg

gggcgagtet

cccgaaccce

cctcccegtt

ctcaccggcet

acagactatt



ctgggccgga
1260

ggcgtcaaca
1320

gagggataca
1380

ctcecegggeyg
1440

acaatcaacc
1500

atgtacggct
1560

actcagattc
1620

ccecggcettea
1680

cgggtgcagt
1740

acaactaaca
1800

agcacaatga
1860

acgagcatcc
1920

atcaggcagg
1980

gctaaggagg
2040

gacggcctgc
2100

tgcctgagceg
2160

gctaagaggc
2220

agcacagagg
2280

atatcttcceg

gggctgtttt

tcaggacaac

agaacagcga

tcaccggcegg

ggactcataa

cgctcaccaa

tcggcggggce

tcccactgea

tcecgectceag

ggctcgggga

gccccacagce

aggtctacgt

atctggaggc

aagtgaatgt

acgagcagta

tctccaggga

agaacgggty

cgtggacagc

ctaccatgac

tggcatcgat

catccctacg

gctgaggcag

gtcactggcg

ggtggacact

cctgctccag

tctccgecag

cgtgaatggg

ggacctgcgce

gtcgccagat

tgaccggatc

tgctaagaag

caaggactac

cggctacgat

gaggaacctg

gaaggcgtct

37357

caggcctgca
gcctcggagg
aatcctcggg
ccggaggatt
gtcgcttcta
cgcaacaaca
agggggaccg
cgcaccgacce
cagtacagga
tcgttcggceca
tacggctcct
cagattaggc
gagttcattc
gctgtggcta
caggttgatc
aagaagatgc
ctccaggacc

aatggcgtga

-105-

atctcaacga

gctctcageg

tgcagaatat

acacacacat

acaggcgctc

caatcaaccc

gcgtgtegta

acggctccect

ttcgggtccg

cgatctccca

tcgccatteg

tcactatcga

ctgtcaaccc

gcctcttcac

aggccgcgaa

tgctcgaggce

ctgatttcaa

ccatttcaga

taccacgtac

ctcagtctac

taacacgtac

tctgtcgacc

cagcctcgtt

tgataggatc

cgtcaacgat

cggggttcty

ctacgcgtcc

gaacctgccc

ggagttcaac

gccaagctte

gacgagggag

caggacgagg

cctcgtgtcece

ggtcagggct

tacgatcaac

gggcggccca



ttctacaagg
2340

taccagaagg
2400

gtgaagtcgt
2460

aagaatgtgc
2520

aacaggtgcg
2580

atggactgct
2640

ctgaatgcca
2700

tacgctacgc
2760

gagagggagc
2820

accgagaggg
2880

gatcagcagc
2940

gcgtcaatcet
3000

atctacacgg
3060

gcgatgcaga
3120

accgttcagce
3180

agccagcagt
3240

gtcggcgggg
3300

accttcaacg
3360

gcagggctat

tcgacgcctc

ctcaggacct

ccgacaacct

acgagcagaa

gcgaggceggce

gcgtggatca

tgggcaacct

agagggacaa

tctactacgce

tgaaccccca

ccgacgtgta

agctgagcaa

acggggactt

aggacggcaa

tcecgegtgea

gcgacggcta

cctgcgacta

ccagctggcet

tgagctgaag

cgagatcgat

ggtcctcgac

gatggtgaac

tcagacgcac

gggcatctgg

ggagctggtt

cgccaagtgg

cgcgaagcag

gattggcatg

ctccgatgceg

ccggctgeag

caattctggc

cacccacttc

gccgaactgc

cgttaccatc

cgatatcaat

37357

tcggcteggy

ccatacacac
ctgattcacc
acctacccag
gcccagctceg
gagttctcat
gtggtcctca
gaagtggggc
agcgctgagce
tcgatcaatc
gctgacatca
gtcctgcaga
caggcctcgt
ctggattcat
ctggtgctcet
aagtacgtcc
cgcgatggcg

ggcacgtacg

-106-

agaactaccc

gctaccgcect

atcacaaggt

acgattcctg

agaccgagca

cctacattaa

aagtcaggac

cactctcggg

tgggcaggaa

acctcttcgt

tggatgccca

tcccaggeat

acctccacat

ggaatgcgac

cccattggga

tgagggttac

ctcaccatac

tgacagacaa

cacgtacatc

ggatggcttc

ccacctggtt

caatggcatc

tcaccatccg

cacaggggac

cacggacggg

cgagtctctyg

gagggctgag

ggactacagg

gaacctcgtc

caactacgag

gtctcgcaat

tgctggggec

tgcccaagtt

tgctgagaag

agagactctc

cacttacctg



37357

accaaggagg ttgtgttcca cccggagacc cagcatatgt gggtcgaggt tagcgagacg

3420

gagggcgtgt tccacctgga cagcgttgag ttcatggaga cccagcagta g

3471

<210> 13
<211> 3471
<212> ADN
<213>
<220>
<223> Gen
<400> 13
atgaatcaga
60
gtggctaagt
120
cagaactcgt
180
agcatcggca
240
attgtgtacg
300
ctgtcgatct
360
gacgggatcg
420
gactcctgga
480
attgccgact
540
ctcgcccgcec
600
cacctgctcce
660
actccgttca
720

Trinh tu Nhé&n tao

Ccry tdéng hop

acaagcacgg

accctctcege

ctatcctcaa

ccacgattgt

acctcatcgg

gcgatctcct

ccgatttcaa

acaagaatcc

ccgagttcga

agaacgctca

tgctcaggga

taaactacca

catcattggg

taacaaccct

ttggattaac

ttcactgatc

gaaggtcatc

gtctatcatt

tggctcagtg

caactccgcet

tcgecatccte

gatcctcctg

cgctacgcgce

gtccaagctg

gcctcgaact

tactccagcg

atcattgggg

acggccccgt

ggcgggtcat

gacctcaggg

ctcctgtacc

agcgctgagg

actcgcggct

ctccctagcet

tacggaacca

gtcgagctga

-107-

gcggctgege

ccctgaacct

acgccgcgaa

ccctgacagg

ccggccagag

tgtctcagtc

gcaactacct

agctgaggac

cactgaccaa

tcgegtcecgge

actggggcct

tcgagctgta

ctccgacgat

caattcctgc

ggaggctgtc

cctcatcagc

catttcggac

agtcctgaac

ggaggcgctce

caggttcagg

tggcggctcce

tgccttcectte

ctacaatgct

caccgactac



tgcgttcact
780

gcttggctgg
840

gccagcttca
900

cgcgtgattt
960

tggttctcat
1020

cggccatcett
1080

tcgccatcta
1140

aactcccagt
1200

ctgggccgga
1260

ggcgtcaaca
1320

gagggataca
1380

ctcccgggceg
1440

acaatcaacc
1500

atgtacggct
1560

actcagattc
1620

cccggcettea
1680

cgggtgcagt
1740

acaactaaca
1800

ggtacaatag

agttccatcg

gctcgcectcga

acaccgaccc

tcgtcaatag

ggttcctgaa

cggatcgcgce

tcattacaga

atatcttccg

gggctgtttt

tcaggacaac

agaacagcga

tcaccggcgg

ggactcataa

cgctcaccaa

tcggeggggce

tcccactgca

tccgectcag

ggggttcaac
ctaccgcagg
tattactaac
gatcgggttc
ggcgaacttc
caaﬁatgatc
gagggtgtgg
gctgatctct
cgtggacagc
ctaccatgac
tggcatcgat
catccctacg
gctgaggcag
gtcactggcg
ggtggacact
cctgctccag

tctccgecag

cgtgaatggg

37357

gagctgaggc
gagatgacgc
taccctatcg
gtccaccgcet
tcggacctcg
atttccactg
tacggctcac
ggccagcaca
caggcctgca
gcctcggagyg
aatcctcggg
ccggaggatt
gtcgcttcta
cgcaacaaca
agggggaccg
cgcaccgacc
cagtacagga

tcgttcggceca

-108-

agaggggcac

tcatggttct

agaccgactt

cttcactgag

agaatgctat

gcagcctgac

gggaccgcat

caactgctac

atctcaacga

gctctcagcg

tgcagaatat

acacacacat

acaggcgctc

caatcaaccc

gcgtgtcgta

acggctccct

ttcgggteceg

cgatctccca

gagcgctaca

ggacatcgtyg

ccagctgtcg

gggcgagtct

cccgaacccec

cctcccegtt

ctcaccggcet

acagactatt

taccacgtac

ctcagtctac

taacacgtac

tctgtcgacc

cagcctcgtt

tgataggatc

cgtcaacgat

cggggttctg

ctacgcgtcc

gaacctgccc



agcacaatga
1860

acgagcatcc
1920

atcaggcagg
1980

gctaaggagg
2040

gacggcctge
2100

tgcctgagceg
2160

gctaagaggc
2220

agcacagagg
2280

ttctacaagg
2340

taccagaagg
2400

gtgaagtcgt
2460

aagaatgtgc
2520

aacaggtgcg
2580

atggactgct
2640

ctgaatgcca
2700

tacgctacgc
2760

gagagggagc
2820

accgagaggyg
2880

ggctcgggga

gccccacagce

aggtctacgt

atctggaggc

aagtgaatgt

acgagcagta

tctccaggga
agaacgggtyg
gcagggctat
tcgacgcectc
ctcaggacct
ccgacaacct
acgagcagaa
gcgaggcggc
gcgtggatca
tgggcaacct
agagggacaa

tctactacgce

ggacctgcgce

gtcgccagat

tgaccggatc

tgctaagaag

caaggactac

cggctacgat

gaggaacctg

gaaggcgtct

ccagctggcet

tgagctgaag

cgagatcgat

ggtcctcgac

gatggtgaac

tcagacgcac

gggcatctgg

ggagctggtt

cgccaagtgg

cgcgaagcag

37357

tacggctcct
cagattaggc
gagttcattc
gctgtggcta
caggttgatc
aagaagatgc
ctccaggacc
aatggcgtga
tcggctcggg
ccatacacac
ctgattcacc
acctacccag
gcccagctceg
gagttctcat
gtggtcctca
gaagtggggc
agcgctgagce

tcgatcaatc

-109-

tcgccattceg

tcactatcga

ctgtcaaccc

gcctettceac

aggccgcgaa

tgctcgaggc

ctgatttcaa

ccatttcaga

agaactaccc

gctaccgcecct

atcacaaggt

acgattcctg

agaccggaca

cctacattaa

aagtcaggac

cactctcggg

tgggcaggaa

acctcttcgt

ggagttcaac
gccaagcttc
gacgagggag
caggacgagg
cctegtgtcece

ggtcagggct

tacgatcaac
gggcggcecca
cacgtacatc
ggatggcttc
ccacctggtt
caatggcatc
tcaccatccg
cacaggggac
cacggacggg
cgagtctctyg
gagggctgag

ggactaccaa



37357

gatcagcagc tgaaccccca gattggcatg
2940

gcgtcaatct ccgacgtgta ctccgatgcg
3000

atctacacgg agctgagcaa ccggctgcag
3060

gcgatgcaga acggggactt caattctggc
3120

accgttcagc aggacggcaa cacccacttce
3180

agccagcagt tccgegtgca gccgaactgc
3240

gtcggecgggyg gcgacggcta cgttaccatce
3300

accttcaacg cctgcgacta cgatatcaat
3360

accaaggagg ttgtgttcca cccggagacc
3420

gagggcgtgt tccacctgga cagcgttgag
3471

<210> 14

<211> 5919

<212> ADN

<213> Trinh ty Nhan tao

<220>

<223> Gen Cry téng hop

<400> 14

atggacctgg atgggaataa gacagagaca
60

agcattgacc cgagcagcgt ttcgtacgcet
120

ctcaattcgt gccagaatag gggcatcgcet
180

gggcaggcecg tgagcatcgg cacatctatc
240

gggtctattt cactggcctt caatctcatc
300

gctgacatca

gtcctgcaga

caggcctegt

ctggattcat

ctggtgctct

aagtacgtcc

cgcgatggeg

ggcacgtacg

cagcatatgt

ttcatggaga

gagaccgaga

gggaacaata

cagtgggtta

atttcactcc

aggaggatgg

-110-

tggatgccca

tcccaggcecat

acctccacac

ggaatgcgac

cccattggga

tgagggttac

ctcaccatac

tgacagacaa

gggtcgaggt

cccagcagta

ttgtgaatgg

gctactccag

acacgctggg

tggccgecgcece

ggaccggctce

gaacctcgtc

caactacgag

gtctcgcaat

tgctggggcc

tgcccaagtt

tgctgagaag

agagactctc

cacttacctg

tagcgagacg

gagcgagagc

cgccctgaac

cggggctatt

gacactcact

caacggctcg



tctatttccg
360

gctgtgctca
420

ctccacgccce
480

acccgcttca
540

catggcggct
600

gcggcettacce
660

ctcttcaaca
720

tacacgcact
780

aacactgccg
840

ctcgatgtgg
900

gtgcagctca
960

aataggctgt
1020

atgccgaccc
1080

accctcccag
1140

ttcacaactg
1200

ctggagattt
1260

aacagggcgg
1320

tacatccgcc
1380

acctgagcat

acgacgggat

tgcgcagcetyg

ggatcgccga

ccctcecgceccg

tgcacctgct

ccacgccgcea

actgcacaca

tgaattggct

tctcgetgtt

gccgcactgt

cctggttcga

cctcatcccce

tgtccecctaa

ggtcacagaa

tccgcecatcga

agttcttcca

agagcggcct

ctgcgatctce

cgctgatttc

gaacaataac

ttcggagttc

ccaggacgct

catcctccgce

tatcaattac

ttggtacaac

cgagttccac

ctctgcccte

ctacaccgat

ctggaggaac

actgagcctc

cacgcatagg

ctccggceccag

ctctcaggcg

cggggctagc

ggacaaccct

37357

ctgagcatca
aatggctccg
cctaacgctg
gagaggattc
caggtcctcc
gatgcttcgce
cccgtgaggce
caggggctga
cgctaccgcece
gacacgatcc
ccgattggcet
caggcgaatt
aaccacatgt
gccecgggtet
accacgaact
tgcaatctca
cagggctcgc

gtcgttatga

-111-

ttaacctgcg

ttgctgtgta

ctactgctga

tgacgagggyg

tgctcccgte

gctacggggce

tgcagcagct

atgagatccg

gcgacatgac

gctacccgaa

tcgttaaccg

tctctactct

cgatcttcac

ggtacggcaa

ctattcagaa

ataacaattc

agcggtctgt

atctgcagtc

ggtttcgcag

cgacctgtac

ggagctgagg

ctcgctcaca

cttcgttaac

ctcttggggce

cattggcagc

gcagcgcgge

gctgatggtc

cgctacagtt

cgggtcaggc

cgagtcagag

tgggcctctg

ccagaatatg

tatctcaggc

atacggcgtg

ctaccaggga

tttcctcecca



ggcgagaact
1440

aatatcaggg
1500

ggctggacgc
1560

gtcccagccg
1620

accggcgggyg
1680

tctgcgececy
1740

attaacacaa
1800

ctggagaacc
1860

atcgactcga
1920

atcgagttca
1980

aaggctgtcg
2040

taccaggtgg
2100

gataagaaga
2160

ctgctccagg
2220

tcaaatggcg
2280

gcgtctgcetce
2340

aagccataca
2400

gatctcatcc
2460

cagccacccc

gcgggctcag

acaagtccct

ttaaggcgtc

acctggtgtce

agacgaacta

tctgcaatga

tccagtgcaa

agctgacgcect

tccecggtgga

cctcecetgtt

atcaggctgce

tgctgctcga

accccgattt

tcaccatctc

gggagaacta

cccgctaccg

accatcacaa

tacggcgcag
gcagattgtg
gagcaggagg
cccttcecttea
gctccagcecc
ccacattcge
cgagacgcat
tcacctgcat
cgtcaacaca
taccgcccag
cacacgcact
caacctggtc
ggccgtgagg
caacacaatc
cgagggcggg
ccccacatac
cctcgacggc

ggtgcacctg

37357

gattacaccc
gccgacaggce
tcactcgtgg
cattgcacta
aacggccagc
atctgctacg
ctgtccacac
tacttcaacg
tctcctaacg
cagcagaacg
agggacggcce
tcatgcctcet
gctgctaaga
aactcgaccg
ccattctaca
atctaccaga
ttcgtcaagt

gtcaagaacg

-112-

acattctgtc
gctcctcegt
ctccagacca
tcattgccgg
tcgtcatcce
tctcgacgte
tccecgagceac
tgggcacttt
ctaacatcat
aggacctcga
tccaggtcaa
ccgacgagca
ggctgagcag
aggagaacdg
agggcagggc
aggtggatgc
cgtctcagga

ttccggacaa

caacccggtt

ggtcgtttac

gatcacccag

cccaggcettce

gttccaggtt

tgattgcagc

aacttccagc

caagccaacc

tatcgacaag

ggccgcgaag

tgttaaggac

gtacggctac

ggagaggaac

gtggaaggcyg

tattcagctc

ctccgagcetyg

cctggagatt

tctcgtgage



atgaacagga
2520

tccgatgacg
2580

aactacaagy
2640

aacctctcca
2700

ctcggcttece
2760

aaccagctct
2820

gagctgattg
2880

ggcctccacg
2940

aacggcgctc
3000

acgaggatgc
3060

actgtgtacg
3120

ggcgcteggt
3180

cgcacaagga
3240

cggggcacga
3300

atggcgatgg
3360

gccaaccctc
3420

aatcagggga
3480

aatgcgttca
3540

acaacccaaa
atgtgcgcta
agtacctgca
tcaatcctcg
tgggcgtgcce
ggcctacgaa
atcagaagat
actactacga
gcgctaatcet
cgagcttcgg
cgcaggceggce
gggggctgca
tctacactaa
acacagagag
acctcgtggce
agctgacaag
tctgcaggcg

ttaggccacc

cgagtacgag
ccccecctegec
gacctacgac
cgacgtccte
gttcgctyggce
tgacaacgcg
ctccgcectcag
ggagtacctg
ggtcacgcag
gacaggcccce
taacctg§ac
gcagggccag
ccactgcgtt
ctggctgaat
gctctteccc
ggagatctac
ctggggcaac

tcacctcttc

37357

attattgatg
agcgacccga
ggcgattaca
cagaccggaa
cagctggtta
gtgtgggagg
gtggtcagga
gctgctctceg
cgcttcgaga
gggtcgcaga
ctcctgetcece
atcaacctct
gagacctaca
taccatcgct
tactacaacg
actgacccga
aatccctaca

gaccgcctga

-113-

ctccatactg

acgccgcegtt

cggggtcact

tcaacattgt

ccttctacac

ccttcatggce

acgccctcga

aggagtggct

acctccatac

gggacgcggt

tgaaggatgc

acttcaatgc

atagggggct

tccgcaggga

tccgccagta

tcgtgtacaa

acaccttctc

acaggctcac

cggctgcecccc

ccagaatatg

gattaatcca

tggccgcecatce

gttcctectg

gcagatcgag

cgatctgacc

cgagaggcca

cgccttegtyg

tgctctectg

tgagatctac

ccagcaggag

cgaggacgtg

gatgacgctc

cccaaatggc

cccaccagcet

tgagctggag

catctcccgg



aatcgctaca
3600

cagtcacagt
3660

aacactcgcc
3720

ttcgggaatc
3780

gttatgtcag
3840

gagctgccac
3900

aacacgacac
3960

cggcaggacy
4020

gtgaaggcgt
4080

ggggacgtca
4140

ggcccectea
4200

ttcttcgtea
4260

aggggccagg
4320

ttcacacaga
4380

gtttacctcg
4440

ctcgaggcetg
4500

gttaatgtga
4560

gagcagtacg
4620

cggctccaac

acgcgaacaa

tcttcaatac

tgtacgcgaa

agatcacctc

tggtgaacaa

agggcggceccc

tcgatttcaa

acgagctgtc

ttaggaggac

ctcagcgcecta

cgcgcggcgyg

agagccggta

gccaggacat

accggatcga

cgaagaaggc

cggactacca

ctcacgataa

cacgaactcg
tcctacaact
cacgaacggc
tctctacggc
cgcccctaac
taacttcaat
actcgcgact
taacatcatt
gtctggcgcet
taacaccggc
caggattcgg
gactaccatc
cgagtcgtac
cattcgcact
gatcattcca
tgtggcctceg
ggtggatéag

gaagatgctc

37357

tacctggatt
tacgagacgt
gctaatgcta
gtctccagcce
acgtgctggce
ctcctgtceccce
gttggcttcg
acaccaaacc
acagtcgtta
gggttcgggyg
ttccgcetacg
aataacttcc
cgcaccgtgg
tctattcagg
gtgaacccaa
ctgttcacta
gctgccaacc

ctggaggccg
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actggtctgg
cctacggceca
tcgacagcag
tgaacatttt
aggacctcac
acgtcacatt
tgcccaccta
gcatcactca
agggcccggg
ctatcagggt
cgtcgaccat
ggttcacgcg
agttcacgac
gcctgtcagg
ccagggaggc
ggacccggga
tggtcﬁcgtg

tccgegetge

ccataccctce

gattacaagc

ggcccggaac

cccaaccggce

aactaccgag

cctgaggttce

cgtgtggacg

gattcctgtt

gttcactggc

gagcgtcaca

cgacttcgat

caccatgaac

accgttcaac

caacggggag

tgaggaggat

cggcctceccag

cctctctgac

taagaggctg



tcgagggaga
4680

aacgggtgga
4740

cgcgcetcetcece
4800

gacgcectecg
4860

caggacctgg
4920

gacaatctcg
4980

gagcagcaga
5040

gaggctgcetc
5100

gtggaccagg
5160

ggcaacctcg
5220

agggagaacyg
5280

taccaggatg
5340

aacccacaga
5400

gacgtctact
5460

ctgtcaaacc
5520

ggggacttca
5580

gacggcaaca
5640

agggtgcagce
5700

ggaacctcct

aggcgtcgaa

agctggcettc

agctgaagcc

agatcgatct

tcagcgatac

tggtgaacgc

agacgcatga

gcatctgggt

agctggtcga

ctaagtggaa

ctaagcagtc

ttggcatggce

ctgatgccgt

ggctccagca

ataacggcct

ctcacttcct

cgaactgcaa

gcaggaccca

tggcgtgacc

agctagggag

ctacacgcgc

cattcaccat

ctacccggac

ccagctcgag

gttcagctcyg

catcttcaag

ggttgggceceyg

tgctgagctg

catcaatcac

tgacatcatg

tctccagatc

ggcctcctac

cgattcctgg

cgttectgtet

gtatgtgctyg

37357

gatttcaaca
atctctgagg
aactacccga
taccgccteg
cacaaggtcc
gattcttgct
accgagcatc
tacatcgaca
gtgcgcacta
ctcctgggeg
ggcaggaagc
ctgttcgtgg
gatgcccaga
cctggcatta
ctgtacacta
aatgctacag
cattgggatg

agggttaccg
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ccattaattc

gcgggecttt

catacatcta

atggcttcgt

acctggttaa

caggcatcaa

accatccgat

caggggatct

ccgatgggta

agccactgga

gggctgagac

actaccagga

acctggtcgce

attacgagat

gccgcaacgce

ctggggctag

cccaggttte

ctgagaaggt

tacggaggag

ctacaagggc

ccagaaggtc

gaagtcatcc

gaacgtgctyg

tcgctgcgag

ggactgctgc

gaactccact

cgcgacccte

gagggagcag

cgaccgcgte

tcagcagctc

gtccatcagc

ctacacagag

ggtgcagaat

cgtccagcag

acagcagttc

tggcgggggce



gacggctacg tgacgatcag ggatggcgcet
5760

tgcgactacg atatcaatgg cacctacgtc
5820

ctcttctaca gccacaccga gcatatgtgg
5880

cacctcgact cgattgagtt cgtggagacc
5919

<210> 15

<211> 3468

<212> ADN

<213> Trinh tuy Nhan tao

<220>

<223> Gen Cry tbéng hop

<400> 15

atgaatagga ataaccagga cgagtacgag
60

tcagacgatg ttgttcagta cccccteget
120

cactacaagg actacctcca gacatacgac
180

aatctgtcta tcaatcctcg cgacgtcctg
240

ctgggcttcc tcggggttce gttegetgge
300

aaccagctct ggcccaccaa cgacaatgcg
360

gagctgatta accagcgcat ctccgaggct
420

gggctgcatg acaactacga gctttacgtg
480

aacgctgcta ggacgaacct cctgttcaat
540

cagttcatgc catcattcgg gactggcccc
600

37357

caccatacgg agacactgac tttcaacgcc

acggacaaca catacctcac taaggaggtc

gtggaggtca acgagacgga gggcgcctte

gagaagtga

atcattgacg

cgcgatccca

ggcgattaca

cagacgggaa

cagctggtga

gtctgggagg

gtggtcggca

gaggctctcg

aggttcacca

ggctcccaga

-116-

cttcgacttg

atgccgtgtt

ctgggtcgcet

tcaacattgt

cattctacac

ccttcatggce

ccgctgcetga

aggagtggct

cgctcgactce

actacgccgt

cgggtgcage

ccagaacatg

cattaaccca

tgggaggctc

tttcctectg

gcagatcgag

tcacctcacg

ggagaggcca

cctgttcaca

ccctectectg



accgtttacg
660

ggcgcteget
720

cggacccagt
780

agggggacca
840

atggcgatgg
900

gctaatccac
960

aatgttggcc
1020

aacgccttceca
1080

aaccggttcg
1140

tcctacagca
1200

accacgatca
1260

cgctcagccc
1320

ttcagcggca
1380

gagctgccac
1440

ctgtcattca
1500

gtgtggactc
1560

attcctgttg
1620

ttcacgggcg
1680

cgcaggcggce

gggggctgaa

actacacgaa

atacggagtc

acctcgtggce

agctcacccg

tgtgcaggcg

tcaggccacc

acgtcggcag

acaattcaac

acctccctge

tggttggcat

caactcagcc

cagacgagag

ccacgaacca

accgggacgt

tgaaggcgta

gggacgtgat

taacctccac

ccagaatcag

tcattgcgtg

ctggctcaac

gctgttcccg

cgagatctac

ctgggggaac

tcacctgttc

caatttcatc

agtgtacgag

caatggcaca

ctacggggtg

atcgaccggc

cacgggctcg

ggctggctcg

ggatttcaac

cgagctgtcc

tcgcaggaca

37357

ctcctgetcee
atcaacagct
acaacttaca
taccataggt
tactacaacg
acggacccaa
aatccttaca
gatcggctca
gagccgtggt
gattcctacg
gggcgggtygg
aacagggcga
gggtgcagygg
ttcgctcaca
atcgccaatt
aataccatca
tccggegcta

aacatcggcg

-117-

tgaaggacgc

tccacacaag

acaccggcct

tccgcaggga

tccggcagta

tcgtcttcaa

atcgcttcag

atacactgac

cgggccatac

gccagattac

agtctactgc

gcttcatccc

acctctacga

ggctctctca

ctgggagggt

acccaaatcg

ccgtcgttaa

ggttcggcgc

tgagatctac

gcagcaggag

cgataggctg

gatgaccctyg

cccaaacggc

cccaccagcet

cgagctggag

tatttcgagg

gctgaggagy

cgctacgagg

tgtcgacttc

gggcggggte

ttccagcgac

tgtcacattc

tccgacatac

catcacgcag

gggcecgggyg

tatcagggtc



tccgttacceg
1740

gacttcgatt
1800

actatgaaca
1860

cccttcaact
1920

aacggggagg
1980

gaggaggacc
2040

ggcctgcaag
2100

ctgtcagatg
2160

aagaggctgt
2220

actgaggaga
2280

tacaagggcc
2340

cagaaggtca
2400

aagtcatccc
2460

aacgttccgg
2520

cgctgcgagyg
2580

gactgctgcg
2640

aactcttcag
2700

gccacgctgg
2760

gcceccctgac

tcttcgtcac

ggggccagga

tcacgcagtc

tttacctgga

tcgaggctgce

tgaatgtcac

agcagtacgg

ccagggagag

atggctggaa

gcgctctccea

acgcctctga

aggatctcga

acaatctggt

agcagcagat

aggccgcgca

tcgaccaggg

ggaacctcga

gcagcgctac

ccggggcggg

gtcacggtac

ccaggacatc

tcgcatcgag

gaagaaggct

cgattaccag

ccacgacaag

gaacctcctg

ggcgtccaac

gctggetteg

gctgaagcect

gatcgacctg

cagcgatacg

ggtgaacgcg

gactcatgag

catctgggtg

gctggttgaa

37357

aggattcggt
acaactatca
gagtcctacc
attaggacat
atcattccag
gtggctagcc
gtggaccagg
aagatgctcc
caggacccag
ggggtgacca
gctagggaga
tacacgcgcet
attcaccatc
tactcggacg
cagctcgaga
ttcagctcgt
gtcctcaagg

gtgggcccac

-118-

tccgcectacgc
acaatttccg
gcaccgtgga
ccattcaggg
tgaaccctac
tcttcaccag
ctgccaacct
tggaggccgt
atttcaacac
tcagcgaggg
attacccaac
accgcctgga
acaaggtgca
gctcgtgete
cagagcatca
acattaatac
ttcgcacaac

tctccgggga

ctccactatc

cttcacaagg

gttcaccacg

cctcageggce

gagggaggct

gacgagggat

cgtctcttgc

ccgcgctget

aatcaatagc

cgggcctttc

ttacatctac

tggcttcgtg

cctcgtcaag

tgggatgaat

ccatccgatyg

cggcgatctg

tgatggctac

gagcctggag



agggagcaga gggacaacgc gaagtggtcc
2820

gatagggttt accaggacgc taagcagtcc
2880

cagcagctga acccggagat tggcatgget
2940

tcaatctccg atgtctacag cgacgccgtt
3000

tacacggagc tgtcgaacag gctgcagcag
3060

gtgcagaatg gcgatttcaa ctctgggctg
3120

gtgcagcagg atggcaacac ccacttcctc
3180

cagcagttcc gggtccagcc gaactgcaag
3240

ggcgggggceg atggctacgt gaccatcagg
3300

ttcaacgcct gcgactacga tatcaatggce
3360

aaggaggttg tgttctactc gcacactgag
3420

ggcgccttec acctcgactc aattgagttc
3468

<210> 16

<211> 1168

<212> PRT

<213> Bacillus thuringiensis
<400> 16

Met Asn Arg Asn

1

Cys Gly Cys Pro

Pro Asn Ala Gly

35

5

20

40

37357

gctgagctgg
atcaatcacc
gatatcattg
ctgcagatcc
gcctegtace
gactcatggg
gtcctgtccce
tatgtgctga
gacggggctce
acctacgtca
catatgtggg

gtggagaccyg

10

-119-

gcaggaagcg

tcttcgtgga

acgcccagaa

ccggcattaa

tctacacatc

atgctaccgg

attgggacgc

gggtcactgc

accatacaga

cggacaacac

tcgaggtttc

agaagtga

30

45

ggctgagacc

ttaccaggac

cctegtegeg

ttacgagatc

tcggaacgcg

cggggctacg

tcaggtgagc

tgagaaggtt

gaagctcact

atacatcact

tgagaccgag

Asn Gln Asn Glu Tyr Glu Val Ile Asp Ala Pro His

15

Ala Asp Asp Val Val Lys Tyr Pro Leu Thr Asp ASp
25

Leu Gln Asn Met Asn Tyr Lys Glu Tyr Leu Gln Thr



Tyr

Ser

65

Leu

Thr

Asp

Glu

Asn

145

Asn

Ser

Gln

Leu

Gly

225

Leu

Gly

50

Gly

Ser

Tyr

Ala

Ala

130

Tyr

Gly

Leu

Asn

His

210

Leu

Thr

Gly

Lys

Phe

Leu

Phe

115

Val

Asn

Ala

Phe

Tyr

195

Leu

Asn

Gln

Asp

Asp

Phe

Leu

100

Met

Lys

Leu

Arg

Thr

180

Ala

Leu

Gln

Thr

Tyr

Val

Gly

85

Asn

Glu

Gly

Tyr

Ala

165

Gln

Thr

Leu

Tyr
245

Thr

Ile

70

Phe

Ser

Arg

Arg

Val

150

Ser

Phe

Ile

Leu

Gln

230

Thr

Asp

55

Gln

Pro

Leu

Val

Ala

135

Glu

Leu

Met

Leu

Lys

215

Ile

Asn

Pro

vVal

Phe

Trp

Glu

120

Leu

Ala

Val

Pro

Leu

200

Asp

Asp

His

37357

Leu

Gly

Ser

Pro

105

Glu

Asp

Leu

Ser

Ser

185

Pro

Ala

Gln

Cys

Ile

Ile

Ser

90

Asp

Leu

Asp

Asp

Gln

170

Phe

Val

Asp

Phe

Val
250

-120-

Asn

Asn

75

Gln

Asp

Ile

Leu

Glu

155

Arg

Gly

Tyr

Ile

His

235

Thr

Pro

60

Ile

Trp

Glu

Asp

Thr

140

Trp

Phe

Ser

Ala

Tyr

220

Ser

Ala

Asn

vVal

Val

Asn

Gln

125

Gly

Leu

Asn

Gly

Gln

205

Gly

Arg

Tyr

Leu

Gly

Thr

Ser

110

Lys

Leu

Asn

Ile

Pro

190

Ala

Ala

Gln

Asn

Ser

Arg

val

95

Val

Ile

Gln

Arg

Leu

175

Gly

Ala

Arg

Gln

Asp
255

Val

Tyr

Trp

Ser

Tyr

Pro

160

Asp

Ser

Asn

Trp

Ser

240

Gly



37357

Leu Ala Glu Leu Arg Gly Thr Ser Val Ala Ser Trp Leu Lys Tyr His
260 265 270

Gln Tyr Arg Arg Glu Met Thr Val Thr Ala Met Asp Leu Val Ala Leu
275 280 285

Phe Pro Tyr Tyr Asn Val Arg Gln Tyr Pro Asn Gly Ala Asn Pro Gln
290 295 300

Leu Thr Arg Glu Val Tyr Thr Asp Pro Ile Val Phe Asn Pro Pro Glu
305 310 315 320

Arg Pro Ser Gly Ala Phe Cys Glu Ser Phe Tyr Thr Ile Arg Ala Ala
325 330 335

Arg Glu Arg Leu Thr Phe Ser Gln Leu Glu His Ala Ile Ile Arg Pro
340 345 350

Pro Arg Leu Phe Glu Arg Phe Gln Ala Leu Gly Ile Tyr Thr Gly Glu
355 360 365

Ala Arg Leu Asn Ala Asn Ser Ala Pro Met Asn Tyr Trp Ile Gly His
370 375 - 380

Phe Ile Arg Asn Thr Arg Leu Gly Asp Ser Thr Thr Ile Thr Thr Asn
385 390 395 400

Tyr Gly Thr Thr Asn Asn Arg Leu Thr Asn Phe Ser Met Pro Ser Asp
405 410 415

val Tyr Gln Ile Asn Ser Thr Ser Ser Asn Leu Ala Ala Ile Leu Gly
420 425 430

Thr Leu Tyr Gly Val Thr Arg Ala Gln Phe His Phe Gly Ser Gly Ser
435 440 445

Phe Ser Thr Tyr Val Gly Gln Asn Ser Val Leu Pro Gln Cys His Gln
450 455 460

Asn Tyr Asn Ser Ile Glu Glu Leu Pro Asn Gln Ser Asp Glu Pro Thr
465 470 475 480

-121-



37357

Val Arg Ser Tyr Ser His Arg Leu Ser His Ile Thr Ser Phe Asn Phe
485 490 495

Asn Val Gln Leu Asn Asn Pro Leu Ile Ser Ala Gly Asn Met Pro Val
500 505 510

Tyr Val Trp Thr His Arg Ser Val Asp Leu Thr Asn Arg Ile Ser Ser
515 520 525

Asp Arg Ile Thr Gln Ile Pro Val Val Lys Ala Tyr Glu Leu Ser Ser
530 535 540

Gly Ala Thr Val val Lys Gly Pro Gly Phe Thr Gly Gly Asp Val Ile
545 550 555 560

Arg Arg Thr Asn Thr Gly Gly Phe Gly Ala Ile Arg Val Ser Val Thr
565 570 575

Gly Pro Leu Thr Gln Arg Tyr Arg Ile Arg Phe Arg Tyr Ala Ser Thr
580 585 590

Ile Asp Phe Asp Phe Phe Val Thr Arg Gly Gly Thr Thr Ile Asn Asn
595 600 605

Phe Arg Phe Thr Arg Thr Met Asn Arg Gly Gln Glu Ser Arg Tyr Glu
610 615 620

Ser Tyr Arg Thr Val Glu Phe Thr Thr Pro Phe Asn Phe Thr Gln Ser
625 630 635 640

Gln Asp Ile Ile Arg Thr Ser Ile Gln Gly Leu Ser Gly Asn Gly Glu
645 650 655

Val Tyr Leu Asp Arg Ile Glu Ile Ile Pro Val Asn Pro Thr Arg Glu
660 665 670

Ala Glu Glu Asp Leu Glu Ala Ala Lys Lys Ala Val Ala Ser Leu Phe
675 680 685

-122-



37357

Thr Arg Thr Arg Asp Gly Leu Gln Val Asn Val Lys Asp Tyr Gln Val
690 695 700

Asp Gln Ala Ala Asn Leu Val Ser Cys Leu Ser Asp Glu Gln Tyr Gly
705 710 715 720

Tyr Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala Ala Lys Arg Leu
725 730 735

Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe Asn Thr Ile Asn
740 745 750

Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly Val Thr Ile Ser
755 760 765

Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Leu Gln Leu Ala Ser Ala
770 775 780

Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val Asp Ala Ser Glu
785 790 795 800

Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe Val Lys Ser Ser
805 810 815

Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys Val His Leu Val
820 825 830

Lys Asn Val Pro Asp Asn Leu Val Ser Asp Thr Tyr Pro Asp Asp Ser
835 840 845

Cys Ser Gly Ile Asn Arg Cys Gln Glu Gln Gln Met Val Asn Ala Gln
850 855 860

TLeu Glu Thr Glu His His His Pro Met Asp Cys Cys Glu Ala Ala Gln
865 870 875 880

Thr His Glu Phe Ser Ser Tyr Ile Asp Thr Gly Asp Leu Asn Ser Thr
885 890 895

Val Asp Gln Gly Ile Trp Val Ile Phe Lys Val Arg Thr Thr Asp Gly
900 905 910
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Tyr Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Val Gly Pro Leu Leu
915 920 925

Gly Glu Pro Leu Glu Arg Glu Gln Arg Glu Asn Ala Lys Trp Asn Ala
930 935 940

Glu Leu Gly Arg Lys Arg Ala Glu Thr Asp Arg Val Tyr Gln Asp Ala
945 950 955 960

Lys Gln Ser Ile Asn His Leu Phe Val Asp Tyr Gln Asp Gln Gln Leu
965 970 975

Asn Pro Glu Ile Gly Met Ala Asp Ile Met Asp Ala Gln Asn Leu Val
’ 980 985 990

Ala Ser Tle Ser Asp Val Tyr Ser Asp Ala Val Leu Gln Ile Pro Gly
995 1000 1005

TIle Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg Leu Gln Gln
1010 1015 1020

Ala Ser Tyr Leu Tyr Thr Ser Arg Asn Ala Val Gln Asn Gly Asp
1025 1030 1035

Phe Asn Asn Gly Leu Asp Ser Trp Asn Ala Thr Ala Gly Ala Ser
1040 1045 1050

Val Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu Ser His Trp
1055 1060 1065

Asp Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro Asn Cys Lys
1070 1075 1080

Tyr Val Leu Arg Val Thr Ala Glu Lys Val Gly Gly Gly Asp Gly
1085 1090 1095

Tyr Val Thr Ile Arg Asp Asp Ala His His Thr Glu Thr Leu Thr
1100 1105 1110
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Phe Asn Ala Cys Asp

1115

Asn Thr Tyr Leu

1130

His Met Trp

1145

Thr

Tyr

Lys

val Glu val

Asp Ser Ile Glu

1160

<210> 17
<211> 1156
<212> PRT
<213>
<400> 17
Met Asn Gln
1

Ala Ser Asp

Ser Ala Leu
35

Ile Asn Ile
50

Thr Ile Val
65

Ile Val Tyr

Ser Ile Ser

Arg Val Ser
115

Bacillus

Asn
Asp
20
Asn
Ile
Ser
Asp
Asp‘
100

Gln

Phe

Val

Asp

Ile Asn

1120

Glu

vVal Val

1135

Ser
115

Glu

Glu Thr

0

1165

thuringiensis

Lys

vVal

Leu

Gly

Leu

Leu

85

Leu

His

Ala

Asn

Asp

Ile

70

Ile

Ser

Val

Gly

Lys

Ser

Ala

55

Thr

Gly

Ile

Leu

Ile

Tyr

Cys

40

Ala

Ala

LyS

Cys

Asn
120

37357

Thr Glu

Ile

Pro

25

Gln

Lys

Pro

Val

Asp

105

Asp

Gly

10

Leu

Asn

Glu

Ser

Leu

90

Leu

Gly
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75
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Leu

Ile

Thr Tyr

1125

Tyr Ser

1140

Gly Ala

1155

Ser

Asn

Ser

val

60

Thr

Gly

Ser

Ala

Asn

Asn

Ile

45

Ser

Gly

Ser

Ile

Asp
125

Val Thr Asp

His Thr Asp

Phe His Ile

Cys

Pro

30

Leu

Ile

Leu

Ser

Ile

110

Phe
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15

Tyr

Asn

Gly

Ile

Gly

95

Asp
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Trp

Thr

Ser

80

Gln
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Ser Val Leu Leu Tyr Arg Asn Tyr Leu Glu Ala Leu Asp Ser Trp Asn
130 135 140

Lys Asn Pro Asn Ser Ala Ser Ala Glu Glu Leu Arg Thr Arg Phe Arg
145 150 155 160

TIle Ala Asp Ser Glu Phe Asp Arg Ile Leu Thr Arg Gly Ser Leu Thr
165 170 175

Asn Gly Gly Ser Leu Ala Arg Gln Asn Ala Gln Ile Leu Leu Leu Pro
180 185 190

Ser Phe Ala Ser Ala Ala Phe Phe His Leu Leu Leu Leu Arg Asp Ala
195 200 205

Thr Arg Tyr Gly Thr Asn Trp Gly Leu Tyr Asn Ala Thr Pro Phe Ile
210 215 220

Asn Tyr Gln Ser Lys Leu Val Glu Leu Ile Glu Leu Tyr Thr Asp Tyr
225 230 235 240

Cys Val His Trp Tyr Asn Arg Gly Phe Asn Glu Leu Arg Gln Arg Gly
245 250 255

Thr Ser Ala Thr Ala Trp Leu Glu Phe His Arg Tyr Arg Arg Glu Met
260 265 270

Thr Leu Met Val Leu Asp Ile Val Ala Ser Phe Ser Ser Leu Asp Ile
275 280 285

Thr Asn Tyr Pro Ile Glu Thr Asp Phe Gln Leu Ser Arg Val Ile Tyr
290 295 300

Thr Asp Pro Ile Gly Phe Val His Arg Ser Ser Leu Arg Gly Glu Ser
305 310 315 320

Trp Phe Ser Phe Val Asn Arg Ala Asn Phe Ser Asp Leu Glu Asn Ala
325 330 335

Ile Pro Asn Pro Arg Pro Ser Trp Phe Leu Asn Asn Met Ile Ile Ser
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340 345 350

Thr Gly Ser Leu Thr Leu Pro Val Ser Pro Ser Thr Asp Arg Ala Arg
355 360 365

Val Trp Tyr Gly Ser Arg Asp Arg Ile Ser Pro Ala Asn Ser Gln Phe
370 375 380

Ile Thr Glu Leu Ile Ser Gly Gln His Thr Thr Ala Thr Gln Thr Ile
385 390 395 400

Leu Gly Arg Asn Ile Phe Arg Val Asp Ser Gln Ala Cys Asn Leu Asn
405 410 415

Asp Thr Thr Tyr Gly Val Asn Arg Ala Val Phe Tyr His Asp Ala Ser
420 425 430

Glu Gly Ser Gln Arg Ser Val Tyr Glu Gly Tyr Ile Arg Thr Thr Gly
435 440 445

Ile Asp Asn Pro Arg Val Gln Asn Ile Asn Thr Tyr Leu Pro Gly Glu
450 455 460

Asn Ser Asp Ile Pro Thr Pro Glu Asp Tyr Thr His Ile Leu Ser Thr
465 470 475 480

Thr Ile Asn Leu Thr Gly Gly Leu Arg Gln Val Ala Ser Asn Arg Arg
485 490 495

Ser Ser Leu Val Met Tyr Gly Trp Thr His Lys Ser Leu Ala Arg Asn
500 505 510

Asn Thr Ile Asn Pro Asp Arg Ile Thr Gln Ile Pro Leu Thr Lys Val
515 520 525

Asp Thr Arg Gly Thr Gly Val Ser Tyr Val Asn Asp Pro Gly Phe Ile
530 535 540

Gly Gly Ala Leu Leu Gln Arg Thr Asp His Gly Ser Leu Gly Val Leu
545 550 555 560
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Arg Val Gln Phe Pro Leu His Leu Arg Gln Gln Tyr Arg Ile Arg Val
565 570 575

Arg Tyr Ala Ser Thr Thr Asn Ile Arg Leu Ser Val Asn Gly Ser Phe
580 585 590

Gly Thr Ile Ser Gln Asn Leu Pro Ser Thr Met Arg Leu Gly Glu Asp
595 600 605

Leu Arg Tyr Gly Ser Phe Ala Ile Arg Glu Phe Asn Thr Ser Ile Arg
610 615 620

Pro Thr Ala Ser Pro Asp Gln Ile Arg Leu Thr Ile Glu Pro Ser Phe
625 630 635 640

Tle Arg Gln Glu Val Tyr Val Asp Arg Ile Glu Phe Ile Pro Val Asn
645 650 655

Pro Thr Arg Glu Ala Lys Glu Asp Leu Glu Ala Ala Lys Lys Ala Val
660 665 670

Ala Ser Leu Phe Thr Arg Thr Arg Asp Gly Leu Gln Val Asn Val Lys
675 680 685

Asp Tyr Gln Val Asp Gln Ala Ala Asn Leu Val Ser Cys Leu Ser Asp
690 695 700

Glu Gln Tyr Gly Tyr Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala
705 710 715 720

Ala Lys Arg Leu Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe
725 730 735

Asn Thr Ile Asn Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly
740 745 750

val Thr Ile Ser Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Ile Gln
755 760 765

Leu Ala Ser Ala Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val
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770 775 780

Asp Ala Ser Glu Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe
785 790 795 800

Val Lys Ser Ser Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys
805 810 815

Val His Leu Val Lys Asn Val Pro Asp Asn Leu Val Leu Asp Thr Tyr
820 825 830

Pro Asp Asp Ser Cys Asn Gly Ile Asn Arg Cys Asp Glu Gln Lys Met
835 840 845

vVal Asn Ala Gln Leu Glu Thr Glu His His His Pro Met Asp Cys Cys
850 855 860

Glu Ala Ala Gln Thr His Glu Phe Ser Ser Tyr Ile Asn Thr Gly Asp
865 870 875 880

Leu Asn Ala Ser Val Asp Gln Gly Ile Trp Val Val Leu Lys Val Arg
885 890 895

ks

Thr Thr Asp Gly Tyr Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Val
900 905 910

Gly Pro Leu Ser Gly Glu Ser Leu Glu Arg Glu Gln Arg Asp Asn Ala
915 920 925

Lys Trp Ser Ala Glu Leu Gly Arg Lys Arg Ala Glu Thr Glu Arg Val
930 935 940

Tyr Tyr Ala Ala Lys Gln Ser Ile Asn IHis Leu Phe Val Asp Tyr Arg
945 950 955 960

Asp Gln Gln Leu Asn Pro Gln Ile Gly Met Ala Asp Ile Met Asp Ala
965 970 975

Gln Asn Leu vVal Ala Ser Ile Ser Asp Val Tyr Ser Asp Ala Val Leu
980 985 990
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Gln Ile Pro Gly Ile Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg
995 1000 1005

Leu Gln Gln Ala Ser Tyr Leu His Met Ser Arg Asn Ala Met Gln
1010 1015 1020

Asn Gly Asp Phe Asn Ser Gly Leu Asp Ser Trp Asn Ala Thr Ala
1025 1030 1035

Gly Ala Thr Val Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu
1040 1045 1050

Ser His Trp Asp Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro
1055 1060 1065

Asn Cys Lys Tyr Val Leu Arg Val Thr Ala Glu Lys Val Gly Gly
1070 1075 1080

Gly Asp Gly Tyr Val Thr Ile Arg Asp Gly Ala His His Thr Glu
1085 1090 1095

Thr Leu Thr Phe Asn Ala Cys Asp Tyr Asp Ile Asn Gly Thr Tyr
1100 1105 1110

Val Thr Asp Asn Thr Tyr Leu Thr Lys Glu Val Val Phe His Pro
1115 1120 1125

Glu Thr Gln His Met Trp Val Glu Val Ser Glu Thr Glu Gly Val
1130 1135 1140

Phe His TIle Asp Ser Val Glu Phe Met Glu Thr Gln Gln

1145 1150 1155
<210> 18
<211> 1156
<212> PRT

<213> Bacillus thuringiensis
<400> 18

Met Asn Gln Asn Lys His Gly Ile Ile Gly Ala Ser Asn Cys Gly Cys
1 5 10 15
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Ala Ser Asp Asp Val Ala Lys Tyr Pro Leu Ala Asn Asn Pro Tyr Ser
20 25 30

Ser Ala Leu Asn Leu Asn Ser Cys Gln Asn Ser Ser Ile Leu Asn Trp
35 40 45

Ile Asn Ile Ile Gly Asp Ala Ala Lys Glu Ala Val Ser Ile Gly Thr
50 55 60

Thr Ile Val Ser Leu Ile Thr Ala Pro Ser Leu Thr Gly Leu Ile Ser
65 70 75 80

Tle Val Tyr Asp Leu Ile Gly Lys Val Leu Gly Gly Ser Ser Gly Gln
85 90 95

Ser Ile Ser Asp Leu Ser Ile Cys Asp Leu Leu Ser Ile Ile Asp Leu
100 105 110

Arg Val Ser Gln Ser Val Leu Asn Asp Gly Ile Ala Asp Phe Asn Gly
115 120 125

Ser Val Leu Leu Tyr Arg Asn Tyr Leu Glu Ala Leu Asp Ser Trp Asn
130 135 140

Lys Asn Pro Asn Ser Ala Ser Ala Glu Glu Leu Arg Thr Arg Phe Arg
145 150 155 160

TIle Ala Asp Ser Glu Phe Asp Arg Ile Leu Thr Arg Gly Ser Leu Thr
165 170 175

Asn Gly Gly Ser Leu Ala Arg Gln Asn Ala Gln Ile Leu Leu Leu Pro
180 185 190

Ser Phe Ala Ser Ala Ala Phe Phe His Leu Leu Leu Leu Arg Asp Ala
195 200 205

Thr Arg Tyr Gly Thr Asn Trp Gly Leu Tyr Asn Ala Thr Pro Phe Ile
210 215 220
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Asn Tyr Gln Ser Lys Leu Val Glu Leu Ile Glu Leu Tyr Thr Asp Tyr
225 230 235 240

Cys Val His Trp Tyr Asn Arg Gly Phe Asn Glu Leu Arg Gln Arg Gly
245 250 255

Thr Ser Ala Thr Ala Trp Leu Glu Phe His Arg Tyr Arg Arg Glu Met
260 265 270

Thr Leu Met Val Leu Asp Ile Val Ala Ser Phe Ser Ser Leu Asp Ile
275 280 285

Thr Asn Tyr Pro Ile Glu Thr Asp Phe Gln Leu Ser Arg Val Ile Tyr
290 295 300

Thr Asp Pro Ile Gly Phe Val His Arg Ser Ser Leu Arg Gly Glu Ser
305 310 315 320

Trp Phe Ser Phe Val Asn Arg Ala Asn Phe Ser Asp Leu Glu Asn Ala
325 330 335

Ile Pro Asn Pro Arg Pro Ser Trp Phe Leu Asn Asn Met Ile Ile Ser
340 345 350

Thr Gly Ser Leu Thr Leu Pro Val Ser Pro Ser Thr Asp Arg Ala Arg
355 360 365

Val Trp Tyr Gly Ser Arg Asp Arg Ile Ser Pro Ala Asn Ser Gln Phe
370 375 380

Tle Thr Glu Leu Ile Ser Gly Gln His Thr Thr Ala Thr Gln Thr Ile
385 390 395 400

Leu Gly Arg Asn Ile Phe Arg Val Asp Ser Gln Ala Cys Asn Leu Asn
405 410 415

Asp Thr Thr Tyr Gly Val Asn Arg Ala Val Phe Tyr His Asp Ala Ser
420 425 430

Glu Gly Ser Gln Arg Ser Val Tyr Glu Gly Tyr Ile Arg Thr Thr Gly
435 440 445
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Ile Asp Asn Pro Arg Val Gln Asn Ile Asn Thr Tyr Leu Pro Gly Glu
450 455 460

Asn Ser Asp Ile Pro Thr Pro Glu Asp Tyr Thr His Ile Leu Ser Thr
465 470 475 480

Thr Ile Asn Leu Thr Gly Gly Leu Arg Gln Val Ala Ser Asn Arg Arg
485 490 495

Ser Ser Leu Val Met Tyr Gly Trp Thr His Lys Ser Leu Ala Arg Asn
500 505 . 510

Asn Thr Ile Asn Pro Asp Arg Ile Thr Gln Ile Pro Leu Thr Lys Val
515 520 525

Asp Thr Arg Gly Thr Gly Val Ser Tyr Val Asn Asp Pro Gly Phe Ile
530 535 540

Gly Gly Ala Leu Leu Gln Arg Thr Asp His Gly Ser Leu Gly Val Leu
545 550 555 560

Arg Val Gln Phe Pro Leu His Leu Arg Gln Gln Tyr Arg Ile Arg Val
565 570 575

Arg Tyr Ala Ser Thr Thr Asn Ile Arg Leu Ser Val Asn Gly Ser Phe
580 585 590

Gly Thr Ile Ser Gln Asn Leu Pro Ser Thr Met Arg Leu Gly Glu Asp
595 600 605

Leu Arg Tyr Gly Ser Phe Ala Ile Arg Glu Phe Asn Thr Ser Ile Arg
610 615 620

Pro Thr Ala Ser Pro Asp Gln Ile Arg Leu Thr Ile Glu Pro Ser Phe
625 630 635 640

Tle Arg Gln Glu Val Tyr Val Asp Arg Ile Glu Phe Ile Pro Val Asn
645 650 655
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Pro Thr Arg Glu Ala Lys Glu Asp Leu Glu Ala Ala Lys Lys Ala Val
660 665 670

Ala Ser Leu Phe Thr Arg Thr Arg Asp Gly Leu Gln Val Asn Val Lys
675 680 685

Asp Tyr Gln Val Asp Gln Ala Ala Asn Leu Val Ser Cys Leu Ser Asp
690 695 700

Glu Gln Tyr Gly Tyr Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala
705 710 715 720

Ala Lys Arg Leu Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe
725 730 735

Asn Thr Ile Asn Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly
740 745 750

val Thr Ile Ser Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Ile Gln
755 760 765

Leu Ala Ser Ala Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val
770 775 780

Asp Ala Ser Glu Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe
785 790 795 800

Val Lys Ser Ser Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys
805 810 815

Val His Leu Val Lys Asn Val Pro Asp Asn Leu Val Leu Asp Thr Tyr
820 825 830

Pro Asp Asp Ser Cys Asn Gly Ile Asn Arg Cys Asp Glu Gln Lys Met
835 840 845

val Asn Ala Gln Leu Glu Thr Gly His His His Pro Met Asp Cys Cys
850 855 860

Glu Ala Ala Gln Thr His Glu Phe Ser Ser Tyr Ile Asn Thr Gly Asp
865 870 875 880
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Leu Asn Ala Ser Val Asp Gln Gly Ile Trp Val Val Leu Lys Val Arg
885 890 895

Thr Thr Asp Gly Tyr Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Val
900 905 910

Gly Pro Leu Ser Gly Glu Ser Leu Glu Arg Glu Gln Arg Asp Asn Ala
915 920 925

Lys Trp Ser Ala Glu Leu Gly Arg Lys Arg Ala Glu Thr Glu Arg Val
930 935 940

Tyr Tyr Ala Ala Lys Gln Ser Ile Asn His Leu Phe Val Asp Tyr Gln
945 950 955 960

Asp Gln Gln Leu Asn Pro Gln Ile Gly Met Ala Asp Ile Met Asp Ala
965 970 975

Gln Asn Leu Val Ala Ser Ile Ser Asp Val Tyr Ser Asp Ala Val Leu
980 985 990

Gln Ile Pro Gly Ile Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg
995 1000 1005

Leu Gln Gln Ala Ser Tyr Leu His Thr Ser Arg Asn Ala Met Gln
1010 1015 1020

Asn Gly Asp Phe Asn Ser Gly Leu Asp Ser Trp Asn Ala Thr Ala
1025 1030 1035

Gly Ala Thr val Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu
1040 1045 1050

Ser His Trp Asp Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro
1055 1060 1065

Asn Cys Lys Tyr Val Leu Arg Val Thr Ala Glu Lys Val Gly Gly
1070 1075 1080
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Gly

Thr

vVal

Glu

Phe

Asp
1085

Leu
1100

Thr
1115

Thr
1130

His
1145

<210> 1
<211> 1

<212>
<213>

<400> 1

Gly Tyr

Thr Phe

Asp Asn

Gln His

Ile Asp

9
152

PRT
Bacillus

9

Met Asn Arg
1

Cys Gly Cys

Pro Asn Ala
35

Tyr Asp Gly
50

Asn Pro Arg
65

Leu Gly Phe

Thr Phe Leu

Asn

Pro

20

Ala

Asp

Asp

Leu

Leu
100

37357

val Thr Ile Arg Asp Gly Ala His His
1090 1095
Asn Ala Cys Asp Tyr Asp Ile Asn Gly
1105 1110
Thr Tyr Leu Thr Lys Glu Val Val Phe
1120 1125
Met Trp Val Glu Val Ser Glu Thr Glu
1135 1140
Ser Val Glu Phe Met Glu Thr Gln Gln
1150 1155
thuringiensis
Asn Pro Asn Glu Tyr Glu Ile Ile Asp Ala
5 10
Ser Asp Asp Asp Val Arg Tyr Pro Leu Ala
25 30
Phe Gln Asn Met Asn Tyr Lys Glu Tyr Leu
40 45
Tyr Thr Gly Ser Leu Ile Asn Pro Asn Leu
55 60
Val Leu Gln Thr Gly Ile Asn Ile Val Gly
70 75
Gly Val Pro Phe Ala Gly Gln Leu Val Thr
85 90
Asn Gln Leu Trp Pro Thr Asn Asp Asn Ala
105 110
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Glu Ala Phe Met Ala Gln Ile Glu Glu Leu Ile Asp Gln Lys Ile Ser
115 120 125

Ala Gln Val Val Arg Asn Ala Leu Asp Asp Leu Thr Gly Leu His Asp
130 135 140

Tyr Tyr Glu Glu Tyr Leu Ala Ala Leu Glu Glu Trp Leu Glu Arg Pro
145 150 155 160

Asn Gly Ala Arg Ala Asn Leu Val Thr Gln Arg Phe Glu Asn Leu His
165 170 175

Thr Ala Phe Val Thr Arg Met Pro Ser Phe Gly Thr Gly Pro Gly Ser
180 185 190

Gln Arg Asp Ala Val Ala Leu Leu Thr Val Tyr Ala Gln Ala Ala Asn
195 200 205

Leu His Leu Leu Leu Leu Lys Asp Ala Glu Ile Tyr Gly Ala Arg Trp
210 215 220

Gly Leu Gln Gln Gly Gln Ile Asn Leu Tyr Phe Asn Ala Gln Gln Glu
225 230 235 240

Arg Thr Arg Ile Tyr Thr Asn His Cys Val Glu Thr Tyr Asn Arg Gly
245 250 255

Leu Glu Asp Val Arg Gly Thr Asn Thr Glu Ser Trp Leu Asn Tyr His
260 ‘ 265 270

Arg Phe Arg Arg Glu Met Thr Leu Met Ala Met Asp Leu Val Ala Leu
275 280 285

Phe Pro Tyr Tyr Asn Val Arg Gln Tyr Pro Asn Gly Ala Asn Pro Gln
290 295 300

Leu Thr Arg Glu Ile Tyr Thr Asp Pro Ile Val Tyr Asn Pro Pro Ala
305 310 315 320

Asn Gln Gly Ile Cys Arg Arg Trp Gly Asn Asn Pro Tyr Asn Thr Phe
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325 330 335

Ser Glu Leu Glu Asn Ala Phe Ile Arg Pro Pro His Leu Phe Asp Arg
340 345 350

Leu Asn Arg Leu Thr Ile Ser Arg Asn Arg Tyr Thr Ala Pro Thr Thr
355 360 365

Asn Ser Tyr Leu Asp Tyr Trp Ser Gly His Thr Leu Gln Ser Gln Tyr
370 375 380

Ala Asn Asn Pro Thr Thr Tyr Glu Thr Ser Tyr Gly Gln Ile Thr Ser
385 390 395 400

Asn Thr Arg Leu Phe Asn Thr Thr Asn Gly Ala Asn Ala Ile Asp Ser
405 410 415

Arg Ala Arg Asn Phe Gly Asn Leu Tyr Ala Asn Leu Tyr Gly Val Ser
420 425 430

Ser Leu Asn Ile Phe Pro Thr Gly Val Met Ser Glu Ile Thr Ser Ala
435 440 445

Pro Asn Thr Cys Trp Gln Asp Leu Thr Thr Thr Glu Glu Leu Pro Leu
450 455 460

val Asn Asn Asn Phe Asn Leu Leu Ser His Val Thr Phe Leu Arg Phe
465 470 475 480

Asn Thr Thr Gln Gly Gly Pro Leu Ala Thr Val Gly Phe Val Pro Thr
485 490 495

Tyr Val Trp Thr Arg Gln Asp Val Asp Phe Asn Asn Ile Ile Thr Pro
500 505 510

Asn Arg Ile Thr Gln Ile Pro Val Val Lys Ala Tyr Glu Leu Ser Ser
515 520 525

Gly Ala Thr Val val Lys Gly Pro Gly Phe Thr Gly Gly Asp Val Ile
530 535 540
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Arg Arg Thr Asn Thr Gly Gly Phe Gly Ala Ile Arg Val Ser Val Thr
545 550 555 560

Gly Pro Leu Thr Gln Arg Tyr Arg Ile Arg Phe Arg Tyr Ala Ser Thr
565 570 575

TIle Asp Phe Asp Phe Phe Val Thr Arg Gly Gly Thr Thr Ile Asn Asn
580 585 590

Phe Arg Phe Thr Arg Thr Met Asn Arg Gly Gln Glu Ser Arg Tyr Glu
595 600 605

Ser Tyr Arg Thr Val Glu Phe Thr Thr Pro Phe Asn Phe Thr Gln Ser
610 615 620

Gln Asp Ile Ile Arg Thr Ser Ile Gln Gly Leu Ser Gly Asn Gly Glu
625 630 635 640

Val Tyr Leu Asp Arg Ile Glu Ile Ile Pro Val Asn Pro Thr Arg Glu
645 650 655

Ala Glu Glu Asp Leu Glu Ala Ala Lys Lys Ala Val Ala Ser Leu Phe
660 665 670

Thr Arg Thr Arg Asp Gly Leu Gln Val Asn Val Thr Asp Tyr Gln Val
675 680 685

Asp Gln Ala Ala Asn Leu Val Ser Cys Leu Ser Asp Glu Gln Tyr Ala
690 695 700

His Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala Ala Lys Arg Leu
705 710 715 720

Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe Asn Thr Ile Asn
725 730 735

Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly Val Thr Ile Ser
740 745 750

Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Leu Gln Leu Ala Ser Ala
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755 760 765

Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val Asp Ala Ser Glu
770 775 780

Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe Val Lys Ser Ser
785 790 795 800

Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys Val His Leu Val
805 810 815

Lys Asn Val Leu Asp Asn Leu Val Ser Asp Thr Tyr Pro Asp Asp Ser
820 825 830

Cys Ser Gly Ile Asn Arg Cys Glu Glu Gln Gln Met Val Asn Ala Gln
835 840 845

Leu Glu Thr Glu His His His Pro Met Asp Cys Cys Glu Ala Ala Gln
850 855 860

Thr His Glu Phe Ser Ser Tyr Ile Asp Thr Gly Asp Leu Asn Ser Thr
865 870 875 880

Val Asp Gln Gly Ile Trp Val Ile Phe Lys Val Arg Thr Thr Asp Gly
885 890 895

Tyr Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Val Gly Pro Leu Leu
900 905 910

Gly Glu Pro Leu Glu Arg Glu Gln Arg Glu Asn Ala Lys Trp Asn Ala
915 920 925

Glu Leu Gly Arg Lys Arg Ala Glu Thr Asp Arg Val Tyr Gln Asp Ala
930 935 940

Lys Gln Ser Ile Asn His Leu Phe Val Asp Tyr Gln Asp Gln Gln Leu
945 950 955 960

Asn Pro Gln Ile Gly Met Ala Asp Ile Met Asp Ala Gln Asn Leu Val
965 970 975
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Ala Ser Ile Ser Asp Val Tyr Ser Asp Ala Val Leu Gln Ile Pro Gly
980 985 990

Ile Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg Leu Gln Gln Ala
995 1000 1005

Ser Tyr Leu Tyr Thr Ser Arg Asn Ala Val Gln Asn Gly Asp Phe
1010 1015 1020

Asn Asn Gly Leu Asp Ser Trp Asn Ala Thr Ala Gly Ala Ser Val
1025 1030 1035

Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu Ser His Trp Asp
1040 1045 1050

Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro Asn Cys Lys Tyr
1055 1060 1065

val Leu Arg Val Thr Ala Glu Lys Val Gly Gly Gly Asp Gly Tyr
1070 1075 1080

vVal Thr Ile Arg Asp Gly Ala His His Thr Glu Thr Leu Thr Phe
1085 1090 1095

Asn Ala Cys Asp Tyr Asp Ile Asn Gly Thr Tyr Val Thr Asp Asn
1100 1105 1110

Thr Tyr Leu Thr Lys Glu Val Ile Phe Tyr Ser His Thr Glu His
1115 1120 1125

Met Trp Val Glu Val Asn Glu Thr Glu Gly Ala Phe His Ile Asp
1130 1135 1140

Ser Ile Glu Phe Val Glu Thr Glu Lys

1145 1150
<210> 20
<211> 1155
<212> PRT

<213> Bacillus thuringiensis
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<400> 20

Met Asn Arg Asn Asn Gln Asp Glu Tyr Glu Ile Ile Asp Ala Ser Thr

Cys Gly Cys Ser Ser Asp Asp Val Val Gln Tyr Pro Leu Ala Arg Asp
20 25 30

Pro Asn Ala Val Phe Gln Asn Met His Tyr Lys Asp Tyr Leu Gln Thr
35 40 45

Tyr Asp. Gly Asp Tyr Thr Gly Ser Leu Ile Asn Pro Asn Leu Ser Ile

Asn Pro Arg Asp Val Leu Gln Thr Gly Ile Asn Ile Val Gly Arg Leu
65 70 75 80

Leu Gly Phe Leu Gly Val Pro Phe Ala Gly Gln Leu Val Thr Phe Tyr

Thr Phe Leu Leu Asn Gln Leu Trp Pro Thr Asn Asp Asn Ala Val Trp
100 105 110

Glu Ala Phe Met Ala Gln Ile Glu Glu Leu Ile Asn Gln Arg Ile Ser
115 120 125

Glu Ala val Val Gly Thr Ala Ala Asp His Leu Thr Gly Leu His Asp
130 135 140

Asn Tyr Glu Leu Tyr Val Glu Ala Leu Glu Glu Trp Leu Glu Arg Pro
145 150 155 160

Asn Ala Ala Arg Thr Asn Leu Leu Phe Asn Arg Phe Thr Thr Leu Asp
165 170 175

Ser Leu Phe Thr Gln Phe Met Pro Ser Phe Gly Thr Gly Pro Gly Ser
180 185 190

Gln Asn Tyr Ala Val Pro Leu Leu Thr Val Tyr Ala Gln Ala Ala Asn
195 200 205
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T,eu His Leu Leu Leu Leu Lys Asp Ala Glu Ile Tyr Gly Ala Arg Trp
210 215 220

Gly Leu Asn Gln Asn Gln Ile Asn Ser Phe His Thr Arg Gln Gln Glu
225 230 235 240

Arg Thr Gln Tyr Tyr Thr Asn His Cys Val Thr Thr Tyr Asn Thr Gly
245 250 255

Leu Asp Arg Leu Arg Gly Thr Asn Thr Glu Ser Trp Leu Asn Tyr His
260 265 270

Arg Phe Arg Arg Glu Met Thr Leu Met Ala Met Asp Leu Val Ala Leu
275 280 285

Phe Pro Tyr Tyr Asn Val Arg Gln Tyr Pro Asn Gly Ala Asn Pro Gln
290 295 300

Leu Thr Arg Glu Ile Tyr Thr Asp Pro Ile Val Phe Asn Pro Pro Ala
305 310 315 320

Asn Val Gly Leu Cys Arg Arg Trp Gly Asn Asn Pro Tyr Asn Arg Phe
325 330 335

Ser Glu Leu Glu Asn Ala Phe Ile Arg Pro Pro His Leu Phe Asp Arg
340 345 350

Leu Asn Thr Leu Thr Ile Ser Arg Asn Arg Phe Asp Val Gly Ser Asn
355 360 365

Phe Ile Glu Pro Trp Ser Gly His Thr Leu Arg Arg Ser Tyr Ser Asn
370 375 380

Asn Ser Thr Val Tyr Glu Asp Ser Tyr Gly Gln Ile Thr Ala Thr Arg
385 390 395 400

Thr Thr Ile Asn Leu Pro Ala Asn Gly Thr Gly Arg Val Glu Ser Thr
405 410 415

Ala Val Asp Phe Arg Ser Ala Leu Val Gly Ile Tyr Gly Val Asn Arg
420 425 430
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Ala Ser Phe Ile Pro Gly Gly Val Phe Ser Gly Thr Thr Gln Pro Ser
435 440 445

Thr Gly Gly Cys Arg Asp Leu Tyr Asp Ser Ser Asp Glu Leu Pro Pro
450 455 460

Asp Glu Ser Thr Gly Ser Phe Ala His Arg Leu Ser His Val Thr Phe
465 470 475 480

Leu Ser Phe Thr Thr Asn Gln Ala Gly Ser Ile Ala Asn Ser Gly Arg
485 490 495

val Pro Thr Tyr Val Trp Thr His Arg Asp Val Asp Phe Asn Asn Thr
500 505 510

Ile Asn Pro Asn Arg Ile Thr Gln Ile Pro val Val Lys Ala Tyr Glu
515 520 525

Leu Ser Ser Gly Ala Thr val Val Lys Gly Pro Gly Phe Thr Gly Gly
530 535 540

Asp Val Ile Arg Arg Thr Asn Ile Gly Gly Phe Gly Ala Ile Arg Val
545 550 555 560

Ser Val Thr Gly Pro Leu Thr Gln Arg Tyr Arg Ile Arg Phe Arg Tyr
565 570 575

Ala Ser Thr Ile Asp Phe Asp Phe Phe Val Thr Arg Gly Gly Thr Thr
580 585 590

Ile Asn Asn Phe Arg Phe Thr Arg Thr Met Asn Arg Gly Gln Glu Ser
595 600 605

Arg Tyr Glu Ser Tyr Arg Thr Val Glu Phe Thr Thr Pro Phe Asn Phe
610 615 620

Thr Gln Ser Gln Asp Ile Ile Arg Thr Ser Tle Gln Gly Leu Ser Gly
625 630 635 640

-144-



37357

Asn Gly Glu Val Tyr Leu Asp Arg Ile Glu Ile Ile Pro Val Asn Pro
645 650 655

Thr Arg Glu Ala Glu Glu Asp Leu Glu Ala Ala Lys Lys Ala Val Ala
660 665 670

Ser Leu Phe Thr Arg Thr Arg Asp Gly Leu Gln Val Asn Val Thr Asp
675 680 685

Tyr Gln Val Asp Gln Ala Ala Asn Leu vVal Ser Cys Leu Ser Asp Glu
690 695 700

Gln Tyr Gly His Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala Ala
705 710 715 720

Lys Arg Leu Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe Asn
725 730 735

Thr Ile Asn Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly Val
740 745 750

Thr Tle Ser Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Leu Gln Leu
755 760 765

Ala Ser Ala Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val Asn
770 775 780

Ala Ser Glu Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe Val
785 790 795 800

Lys Ser Ser Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys Val
805 810 815

His Leu Val Lys Asn Val Pro Asp Asn Leu Val Ser Asp Thr Tyr Ser
820 825 830

Asp Gly Ser Cys Ser Gly Met Asn Arg Cys Glu Glu Gln Gln Met Val
835 840 845

Asn Ala Gln Leu Glu Thr Glu His His His Pro Met Asp Cys Cys Glu
850 855 860
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Ala Ala Gln Thr His Glu Phe Ser Ser Tyr Ile Asn Thr Gly Asp Leu
865 870 875 880

Asn Ser Ser Val Asp Gln Gly Ile Trp Val Val Leu Lys Val Arg Thr
885 890 895

Thr Asp Gly Tyr Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Val Gly
900 905 910

Pro Leu Ser Gly Glu Ser Leu Glu Arg Glu Gln Arg Asp Asn Ala Lys
915 920 925

Trp Ser Ala Glu Leu Gly Arg Lys Arg Ala Glu Thr Asp Arg Val Tyr
930 935 940

Gln Asp Ala Lys Gln Ser Ile Asn His Leu Phe Val Asp Tyr Gln Asp
945 950 955 960

Gln Gln Leu Asn Pro Glu Ile Gly Met Ala Asp Ile Ile Asp Ala Gln
965 970 975

Asn Leu Val Ala Ser Ile Ser Asp Val Tyr Ser Asp Ala Val Leu Gln
980 985 990

Ile Pro Gly Ile Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg Leu
995 1000 1005

Gln Gln Ala Ser Tyr Leu Tyr Thr Ser Arg Asn Ala Val Gln Asn
1010 1015 1020

Gly Asp Phe Asn Ser Gly Leu Asp Ser Trp Asn Ala Thr Gly Gly
1025 1030 1035

Ala Thr Val Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu Ser
1040 1045 1050

His Trp Asp Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro Asn
1055 1060 1065
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Cys Lys Tyr Val Leu Arg Val Thr Ala Glu Lys Val Gly Gly Gly
1070 1075 1080

Asp Gly Tyr Val Thr Ile Arg Asp Gly Ala His His Thr Glu Lys
1085 1090 1095

Leu Thr Phe Asn Ala Cys Asp Tyr Asp Ile Asn Gly Thr Tyr Val
1100 1105 1110

Thr Asp Asn Thr Tyr Leu Thr Lys Glu Val Val Phe Tyr Ser His
1115 1120 1125

Thr Glu His Met Trp Val Glu Val Ser Glu Thr Glu Gly Ala Phe
1130 1135 1140

His Ile Asp Ser Ile Glu Phe Val Glu Thr Glu Lys
1145 1150 1155

<210> 21

<211> 1168

<212> PRT

<213> Trinh ty Nhan tao

<220>
<223> BT-0009 dét bién

<400> 21
Met Asn Arg Asn Asn Gln Asn Glu Tyr Glu Val Ile Asp Ala Pro His

1 5 10 15

Cys Gly Cys Pro Ala Asp Asp Val Val Lys Tyr Pro Leu Thr Asp Asp
. 20 25 30

Pro Asn Ala Gly Leu Gln Asn Met Asn Tyr Lys Glu Tyr Leu Gln Thr
35 40 45

Tyr Gly Gly Asp Tyr Thr Asp Pro Leu Ile Asn Pro Asn Leu Ser Val
50 55 60

Ser Gly Lys Asp Val Ile Gln Val Gly Ile Asn Ile Val Gly Arg Leu
65 70 75 80
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Leu Ser Phe Phe Gly Phe Pro Phe Ser Ser Gln Trp Val Thr Val Tyr
85 90 95

Thr Tyr Leu Leu Asn Ser Leu Trp Pro Asp Asp Glu Asn Ser Val Trp
100 105 110

Asp Ala Phe Met Glu Arg Val Glu Glu Leu Ile Asp Gln Lys Ile Ser
115 120 125

Glu Ala Val Lys Gly Arg Ala Leu Asp Asp Leu Thr Gly Leu Gln Tyr
130 135 140

Asn Tyr Asn Leu Tyr Val Glu Ala Leu Asp Glu Trp Leu Asn Arg Pro
145 150 155 160

Asn Gly Ala Arg Ala Ser Leu Val Ser Gln Arg Phe Asn Ile Leu Asp
165 170 175

Ser Leu Phe Thr Gln Phe Met Pro Ser Phe Gly Ser Gly Pro Gly Ser
180 185 190

Gln Asn Tyr Ala Thr Ile Leu Leu Pro Val Tyr Ala Gln Ala Ala Asn
195 200 205

Teu His Leu Leu Leu Leu Lys Asp Ala Asp Ile Tyr Gly Ala Arg Trp
210 215 220

Gly Leu Asn Gln Thr Gln Ile Asp Gln Phe His Ser Arg Gln Gln Ser
225 230 235 240

Leu Thr Gln Thr Tyr Thr Asn His Cys Val Thr Ala Tyr Asn Asp Gly
245 250 255

Leu Ala Glu Leu Arg Gly Thr Ser Val Ala Ser Trp Leu Lys Tyr His
260 265 270

Gln Tyr Arg Arg Glu Met Thr Val Thr Ala Met Asp Leu Val Ala Leu
275 280 285

Phe Pro Tyr Tyr Asn Val Arg Gln Tyr Pro Asn Gly Ala Asn Pro Gln
290 295 300
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Leu Thr Arg Glu Val Tyr Thr Asp Pro Ile Val Phe Asn Pro Pro Glu
305 310 315 320

Arg Pro Ser Gly Ala Phe Cys Glu Ser Phe Tyr Thr Ile Arg Ala Ala
325 330 335

Arg Glu Arg Leu Thr Phe Ser Gln Leu Glu His Ala Ile Ile Arg Pro
340 345 350

Pro Arg Leu Phe Glu Arg Phe Gln Ala Leu Gly Ile Tyr Thr Gly Glu
355 360 365

Ala Arg Leu Asn Ala Asn Ser Ala Pro Met Asn Tyr Trp Ile Gly His
370 375 380

Phe Ile Arg Asn Thr Arg Leu Gly Asp Ser Thr Thr Ile Thr Thr Asn
385 390 395 © 400

Tyr Gly Thr Thr Asn Asn Arg Leu Thr Asn Phe Ser Met Pro Ser Asp
405 410 415

Val Tyr Gln Ile Asn Ser Thr Ser Ser Asn Leu Ala Ala Ile Leu Gly
420 425 430

Thr Leu Tyr Gly Val Thr Arg Ala Gln Phe His Phe Gly Ser Gly Ser
435 440 445

Phe Ser Thr Tyr Val Gly Gln Asn Ser Val Leu Pro Gln Cys His Gln
450 455 460

Asn Tyr Asn Ser Ile Glu Glu Leu Pro Asn Gln Ser Asp Glu Pro Thr
465 470 475 480

Val Arg Ser Tyr Ser His Arg Leu Ser His Ile Thr Ser Phe Asn Phe
485 490 495

Asn Val Gln Leu Asn Asn Pro Leu Ile Ser Ala Gly Asn Met Pro Val
500 505 510
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Tyr Val Trp Thr His Arg Ser Val Asp Leu Thr Asn Arg Ile Ser Ser
515 520 525

Asp Arg Ile Thr Gln Ile Pro Val Val Lys Ala Tyr Glu Leu Ser Ser
530 535 540

Gly Ala Thr Val Val Lys Gly Pro Gly Phe Thr Gly Gly Asp Val Ile
545 550 555 560

Arg Arg Thr Asn Thr Gly Gly Phe Gly Ala Ile Arg Val Ser Val Thr
565 570 575

Gly Pro Leu Thr Gln Arg Tyr Arg Ile Arg Phe Arg Tyr Ala Ser Thr
580 585 590

Ile Asp Phe Asp Phe Phe Val Thr Arg Gly Gly Thr Thr Ile Asn Asn
595 600 605

Phe Arg Phe Thr Arg Thr Met Asn Arg Gly Gln Glu Ser Arg Tyr Glu
610 615 620

Ser Tyr Arg Thr Val Glu Phe Thr Thr Pro Phe Asn Phe Thr Gln Ser
625 630 635 640

Gln Asp Ile Ile Arg Thr Ser Ile Gln Gly Leu Ser Gly Asn Gly Glu
645 650 655

Val Tyr Leu Asp Arg Ile Glu Ile Ile Pro Val Asn Pro Thr Arg Glu
660 665 670

Ala Glu Glu Asp Leu Glu Ala Ala Lys Lys Ala Val Ala Ser Leu Phe
675 680 685

Thr Arg Thr Arg Asp Gly Leu Gln Val Asn val Lys Asp Tyr Gln Val
690 695 700

Asp Gln Ala Ala Asn Leu Val Ser Cys Leu Ser Asp Glu Gln Tyr Gly
705 710 715 720

Tyr Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala Ala Lys Arg Leu
725 730 735
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Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe Asn Thr Ile Asn
740 745 750

Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly Val Thr Ile Ser
755 760 765

Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Leu Gln Leu Ala Ser Ala
770 775 780

Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val Asp Ala Ser Glu
785 790 795 800

Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe Val Lys Ser Ser
805 810 815

Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys Val His Leu Val
820 825 830

Lys Asn Val Pro Asp Asn Leu Val Ser Asp Thr Tyr Pro Asp Asp Ser
835 840 845

Cys Ser Gly Ile Asn Arg Cys Gln Glu Gln Gln Met Val Asn Ala Gln
850 855 860

TLeu Glu Thr Glu His His His Pro Met Asp Cys Cys Glu Ala Ala Gln
865 870 875 880

Thr His Glu Phe Ser Ser Tyr Ile Asp Thr Gly Asp Leu Asn Ser Thr
885 : 890 895

vVal Asp Gln Gly Ile Trp Val Tle Phe Lys Val Arg Thr Thr Asp Gly
900 905 910

Tyr Ala Thr Leu Gly Asn Leu Glu Leu vVal Glu Val Gly Pro Leu Leu
915 920 925

Gly Glu Pro Leu Glu Arg Glu Gln Arg Glu Asn Ala Lys Trp Asn Ala
930 935 940
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Glu Leu Gly Arg Lys Arg Ala Glu Thr Asp Arg Val Tyr Gln Asp Ala
945 950 955 960

Lys Gln Ser Ile Asn His Leu Phe Val Asp Tyr Gln Asp Gln Gln Leu
965 970 975

Asn Pro Glu Ile Gly Met Ala Asp Ile Met Asp Ala Gln Asn Leu Val
980 985 990

Ala Ser Ile Ser Asp Val Tyr Ser Asp Ala Val Leu Gln Ile Pro Gly
995 1000 1005

Ile Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg Leu Gln Gln
1010 1015 1020

Ala Ser Tyr Leu Tyr Thr Ser Arg Asn Ala Val Gln Asn Gly Asp
1025 1030 1035

Phe Asn Asn Gly Leu Asp Ser Trp Asn Ala Thr Ala Gly Ala Ser
1040 1045 1050

Val Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu S3er His Trp
1055 1060 1065

Asp Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro Asn Cys Lys
1070 1075 1080

Tyr Val Leu Arg Val Thr Ala Glu Lys vVal Gly Gly Gly Asp Gly
1085 1090 1095

Tyr Val Thr Ile Arg Asp Asp Ala His His Thr Glu Thr Leu Thr
1100 1105 1110

Phe Asn Ala Cys Asp Tyr Asp Ile Asn Gly Thr Tyr Val Thr Asp
1115 1120 1125

Asn Thr Tyr Ile Thr Lys Glu Val Val Phe Tyr Ser His Thr Asp
1130 1135 1140

His Met Trp Val Glu Val Ser Glu Thr Glu Gly Ala Phe His Ile
1145 1150 1155
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Asp Ser Leu Glu Phe Val Glu Thr Glu Lys

1160 1165
<210> 22
<211> 1156
<212> PRT

<213> Trinh ty Nhan tao

<220>
<223> BT-0012 d6t bién

<400> 22
Met Asn Gln Asn Lys His Gly Ile Ile Gly Ala Ser Asn Cys Gly Cys

1 5 10 15

Ala Ser Asp Asp Val Ala Lys Tyr Pro Leu Ala Asn Asn Pro Tyr Ser
20 25 30

Ser Ala Leu Asn Leu Asn Ser Cys Gln Asn Ser Ser Ile Leu Asn Trp
35 40 45

Ile Asn Ile Ile Gly Asp Ala Ala Lys Glu Ala Val Ser Ile Gly Thr
50 55 60

Thr Tle Val Ser Leu Ile Thr Ala Pro Ser Leu Thr Gly Leu Ile Ser
65 70 75 80

TIle Val Tyr Asp Leu Ile Gly Lys Val Ile Gly Gly Ser Ser Gly Gln
85 90 95

Ser Ile Ser Asp Leu Ser Ile Cys Asp Leu Leu Ser Ile Ile Asp Leu
100 105 110

Arg Val Ser Gln Ser Val Leu Asn Asp Gly Ile Ala Asp Phe Asn Gly
115 120 125

Ser Val Leu Leu Tyr Arg Asn Tyr Leu Glu Ala Leu Asp Ser Trp Asn
130 135 140

Lys Asn Pro Asn Ser Ala Ser Ala Glu Glu Leu Arg Thr Arg Phe Arg
145 150 155 160
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Ile Ala Asp Ser Glu Phe Asp Arg Ile Leu Thr Arg Gly Ser Leu Thr
165 170 175

Asn Gly Gly Ser Leu Ala Arg Gln Asn Ala Gln Ile Leu Leu Leu Pro
180 185 190

Ser Phe Ala Ser Ala Ala Phe Phe His Leu Leu Leu Leu Arg Asp Ala
195 200 205

Thr Arg Tyr Gly Thr Asn Trp Gly Leu Tyr Asn Ala Thr Pro Phe Ile
210 215 220

Asn Tyr Gln Ser Lys Leu Val Glu Leu Ile Glu Leu Tyr Thr Asp Tyr
225 230 235 240

Cys Val His Trp Tyr Asn Arg Gly Phe Asn Glu Leu Arg Gln Arg Gly
245 250 255

Thr Ser Ala Thr Ala Trp Leu Glu Phe His Arg Tyr Arg Arg Glu Met
260 265 270

Thr Leu Met Val Leu Asp Ile Val Ala Ser Phe Ser Ser Leu Asp Ile
275 280 285

Thr Asn Tyr Pro Ile Glu Thr Asp Phe Gln Leu Ser Arg Val Ile Tyr
290 295 300

Thr Asp Pro Ile Gly Phe Val His Arg Ser Ser Leu Arg Gly Glu Ser
305 310 315 320

Trp Phe Ser Phe Val Asn Arg Ala Asn Phe Ser Asp Leu Glu Asn Ala
325 330 335

Ile Pro Asn Pro Arg Pro Ser Trp Phe Leu Asn Asn Met Ile Ile Ser
340 345 350

Thr Gly Ser Leu Thr Leu Pro Val Ser Pro Ser Thr Asp Arg Ala Arg
355 360 365
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val Trp Tyr Gly Ser Arg Asp Arg Ile Ser Pro Ala Asn Ser Gln Phe
370 375 380

Tle Thr Glu Leu Ile Ser Gly Gln His Thr Thr Ala Thr Gln Thr Ile
385 390 395 400

Leu Gly Arg Asn Ile Phe Arg Val Asp Ser Gln Ala Cys Asn Leu Asn
405 410 415

Asp Thr Thr Tyr Gly Val Asn Arg Ala Val -Phe Tyr His Asp Ala Ser
420 425 430

Glu Gly Ser Gln Arg Ser Val Tyr Glu Gly Tyr Ile Arg Thr Thr Gly
435 440 445

Tle Asp Asn Pro Arg Val Gln Asn Ile Asn Thr Tyr Leu Pro Gly Glu
450 455 460

Asn Ser Asp Ile Pro Thr Pro Glu Asp Tyr Thr His Ile Leu Ser Thr
465 470 475 480

Thr Ile Asn Leu Thr Gly Gly Leu Arg Gln Val Ala Ser Asn Arg Arg
485 490 495

Ser Ser Leu Val Met Tyr Gly Trp Thr His Lys Ser Leu Ala Arg Asn
500 505 510

Asn Thr Ile Asn Pro Asp Arg Ile Thr Gln Ile Pro Leu Thr Lys Val
515 520 525

Asp Thr Arg Gly Thr Gly Val Ser Tyr Val Asn Asp Pro Gly Phe Ile
530 535 540

Gly Gly Ala Leu Leu Gln Arg Thr Asp His Gly Ser Leu Gly Val Leu
545 550 555 560

Arg Val Gln Phe Pro Leu His Leu Arg Gln Gln Tyr Arg Ile Arg Val
565 570 575

Arg Tyr Ala Ser Thr Thr Asn Ile Arg Leu Ser Val Asn Gly Ser Phe
580 585 590
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Gly Thr Ile Ser Gln Asn Leu Pro Ser Thr Met Arg Leu Gly Glu Asp
595 600 605

Leu Arg Tyr Gly Ser Phe Ala Ile Arg Glu Phe Asn Thr Ser Ile Arg
610 615 620

Pro Thr Ala Ser Pro Asp Gln Ile Arg Leu Thr Ile Glu Pro Ser Phe
625 630 635 640

Ile Arg Gln Glu Val Tyr Val Asp Arg Ile Glu Phe Ile Pro Val Asn
645 650 655

Pro Thr Arg Glu Ala Lys Glu Asp Leu Glu Ala Ala Lys Lys Ala Val
660 665 670

Ala Ser Leu Phe Thr Arg Thr Arg Asp Gly Leu Gln Val Asn Val Lys
675 680 685

Asp Tyr Gln Val Asp Gln Ala Ala Asn Leu Val Ser Cys Leu Ser Asp
690 695 700

Glu Gln Tyr Gly Tyr Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala
705 710 715 720

Ala Lys Arg Leu Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe
725 730 735

Asn Thr Ile Asn Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly
740 745 750

vVal Thr Ile Ser Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Ile Gln
755 760 765

Leu Ala Ser Ala Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val
770 775 780

Asp Ala Ser Glu Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe
785 790 795 800
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val Lys Ser Ser Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys
805 810 815

val His Leu Val Lys Asn Val Pro Asp Asn Leu Val Leu Asp Thr Tyr
820 825 830

Pro Asp Asp Ser Cys Asn Gly Ile Asn Arg Cys Asp Glu Gln Lys Met
835 840 845

val Asn Ala Gln Leu Glu Thr Glu His His His Pro Met Asp Cys Cys
850 855 860

Glu Ala Ala Gln Thr His Glu Phe Ser Ser Tyr Ile Asn Thr Gly Asp
865 870 875 880

Leu Asn Ala Ser Val Asp Gln Gly Ile Trp Val Val Leu Lys Val Arg
885 890 895

Thr Thr Asp Gly Tyr Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Val
900 905 910

Gly Pro Leu Ser Gly Glu Ser Leu Glu Arg Glu Gln Arg Asp Asn Ala
915 920 925

Lys Trp Ser Ala Glu Leu Gly Arg Lys Arg Ala Glu Thr Glu Arg Val
930 935 940

Tyr Tyr Ala Ala Lys Gln Ser Ile Asn His Leu Phe Val Asp Tyr Arg
945 950 955 960

Asp Gln Gln Leu Asn Pro Gln Ile Gly Met Ala Asp Ile Met Asp Ala
965 970 975

Gln Asn Leu Val Ala Ser Ile Ser Asp Val Tyr Ser ASp Ala Val Leu
980 985 990

Gln Ile Pro Gly Ile Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg
995 1000 1005

TLeu Gln Gln Ala Ser Tyr Leu His Met Ser Arg Asn Ala Met Gln
1010 1015 1020

-157-



37357

Asn Gly Asp Phe Asn Ser Gly Leu Asp Ser Trp Asn Ala Thr Ala
1025 1030 1035

Gly Ala Thr val Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu
1040 1045 1050

Ser His Trp Asp Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro
1055 1060 1065

Asn Cys Lys Tyr Val Leu Arg Val Thr Ala Glu Lys Val Gly Gly
1070 1075 1080

Gly Asp Gly Tyr Val Thr Ile Arg Asp Gly Ala His His Thr Glu
1085 1090 1095

Thr Leu Thr Phe Asn Ala Cys Asp Tyr Asp Ile Asn Gly Thr Tyr
1100 1105 1110

val Thr Asp Asn Thr Tyr Leu Thr Lys Glu vVal Val Phe His Pro
1115 1120 1125

Glu Thr Gln His Met Trp Val Glu Val Ser Glu Thr Glu Gly Val
1130 1135 1140

Phe His Leu Asp Ser Val Glu Phe Met Glu Thr Gln Gln

1145 1150 1155
<210> 23
<211> 1156
<212> PRT

<213> Trinh ty Nhan tao

<220>
<223> BT-0013 dét bién

<400> 23
Met Asn Gln Asn Lys His Gly Ile Ile Gly Ala Ser Asn Cys Gly Cys

1 5 10 15

Ala Ser Asp Asp Val Ala Lys Tyr Pro Leu Ala Asn Asn Pro Tyr Ser
20 25 30
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Ser Ala Leu Asn Leu Asn Ser Cys Gln Asn Ser Ser Ile Leu Asn Trp
35 40 45

Ile Asn Ile Ile Gly Asp Ala Ala Lys Glu Ala Val Ser Ile Gly Thr
50 55 60

Thr Ile Val Ser Leu Ile Thr Ala Pro Ser Leu Thr Gly Leu Ile Ser
65 70 75 80

Ile Val Tyr Asp Leu Ile Gly Lys Val Ile Gly Gly Ser Ser Gly Gln
85 90 95

Ser Ile Ser Asp Leu Ser Ile Cys Asp Leu Leu Ser Ile Ile Asp Leu
100 105 110

Arg Val Ser Gln Ser Val Leu Asn Asp Gly Ile Ala Asp Phe Asn Gly
115 120 125

Ser val Leu Leu Tyr Arg Asn Tyr Leu Glu Ala Leu Asp Ser Trp Asn
130 135 140

Lys Asn Pro Asn Ser Ala Ser Ala Glu Glu Leu Arg Thr Arg Phe Arg
145 150 155 160

Tle Ala Asp Ser Glu Phe Asp Arg Ile Leu Thr Arg Gly Ser Leu Thr
165 170 175

Asn Gly Gly Ser Leu Ala Arg Gln Asn Ala Gln Ile Leu Leu Leu Pro
180 185 190

Ser Phe Ala Ser Ala Ala Phe Phe His Leu Leu Leu Leu Arg Asp Ala
195 200 205

Thr Arg Tyr Gly Thr Asn Trp Gly Leu Tyr Asn Ala Thr Pro Phe Ile
210 215 220

Asn Tyr Gln Ser Lys Leu Val Glu Leu Ile Glu Leu Tyr Thr Asp Tyr
225 230 235 240
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Cys Val His Trp Tyr Asn Arg Gly Phe Asn Glu Leu Arg Gln Arg Gly
245 250 255

Thr Ser Ala Thr Ala Trp Leu Glu Phe His Arg Tyr Arg Arg Glu Met
260 265 270

Thr Leu Met Val Leu Asp Ile Val Ala Ser Phe Ser Ser Leu Asp Ile
275 280 285

Thr Asn Tyr Pro Ile Glu Thr Asp Phe Gln Leu Ser Arg Val Ile Tyr
290 295 300

Thr Asp Pro Ile Gly Phe Val His Arg Ser Ser Leu Arg Gly Glu Ser
305 310 315 320

Trp Phe Ser Phe Val Asn Arg Ala Asn Phe Ser Asp Leu Glu Asn Ala
325 330 335

Ile Pro Asn Pro Arg Pro Ser Trp Phe Leu Asn Asn Met Ile Ile Ser
340 345 350

Thr Gly Ser Leu Thr Leu Pro Val Ser Pro Ser Thr Asp Arg Ala Arg
355 360 365

Val Trp Tyr Gly Ser Arg Asp Arg Ile Ser Pro Ala Asn Ser Gln Phe
370 375 380

Ile Thr Glu Leu Ile Ser Gly Gln His Thr Thr Ala Thr Gln Thr Ile
385 390 395 400

Leu Gly Arg Asn Ile Phe Arg Val Asp Ser Gln Ala Cys Asn Leu Asn
405 410 415

Asp Thr Thr Tyr Gly Val Asn Arg Ala Val Phe Tyr His Asp Ala Ser
420 425 430

Glu Gly Ser Gln Arg Ser Val Tyr Glu Gly Tyr Ile Arg Thr Thr Gly
435 440 445

Ile Asp Asn Pro Arg Val Gln Asn Ile Asn Thr Tyr Leu Pro Gly Glu
450 455 460
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Asn Ser Asp Ile Pro Thr Pro Glu Asp Tyr Thr His Ile Leu Ser Thr
465 470 475 480

Thr Ile Asn Leu Thr Gly Gly Leu Arg Gln Val Ala Ser Asn Arg Arg
485 490 495

Ser Ser Leu Val Met Tyr Gly Trp Thr His Lys Ser Leu Ala Arg Asn
500 505 510

Asn Thr Ile Asn Pro Asp Arg Ile Thr Gln Ile Pro Leu Thr Lys Val'
515 520 525

Asp Thr Arg Gly Thr Gly Val Ser Tyr Val Asn ASp Pro Gly Phe Ile
530 535 540

Gly Gly Ala Leu Leu Gln Arg Thr Asp His Gly Ser Leu Gly Val Leu
545 550 555 560

Arg Val Gln Phe Pro Leu His Leu Arg Gln Gln Tyr Arg Ile Arg Val
565 570 575

Arg Tyr Ala Ser Thr Thr Asn Ile Arg Leu Ser Val Asn Gly Ser Phe
580 585 590

Gly Thr Ile Ser Gln Asn Leu Pro Ser Thr Met Arg Leu Gly Glu Asp
595 600 605

Leu Arg Tyr Gly Ser Phe Ala Ile Arg Glu Phe Asn Thr Ser Ile Arg
610 615 620

Pro Thr Ala Ser Pro Asp Gln Ile Arg Leu Thr Ile Glu Pro Ser Phe
625 630 635 640

Ile Arg Gln Glu Val Tyr Val Asp Arg Ile Glu Phe Ile Pro Val Asn
645 650 655

Pro Thr Arg Glu Ala Lys Glu Asp Leu Glu Ala Ala Lys Lys Ala Val
660 665 670
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Ala Ser Leu Phe Thr Arg Thr Arg Asp Gly Leu Gln Val Asn Val Lys
675 680 685

Asp Tyr Gln Val Asp Gln Ala Ala Asn Leu Val Ser Cys Leu Ser Asp
690 695 700

Glu Gln Tyr Gly Tyr Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala
705 710 715 720

Ala Lys Arg Leu Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe
725 730 735

Asn Thr Ile Asn Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly
740 745 750

val Thr Ile Ser Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Ile Gln
755 760 765

Leu Ala Ser Ala Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val
770 775 780

Asp Ala Ser Glu Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe
785 790 795 800

Val Lys Ser Ser Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys
805 810 815

Val His Leu Val Lys Asn Val Pro Asp Asn Leu Val Leu Asp Thr Tyr
820 825 830

Pro Asp Asp Ser Cys Asn Gly Tle Asn Arg Cys Asp Glu Gln Lys Met
835 840 845

val Asn Ala Gln Leu Glu Thr Gly His His His Pro Met Asp Cys Cys
850 855 860

Glu Ala Ala Gln Thr His Glu Phe Ser Ser Tyr Ile Asn Thr Gly Asp
865 870 875 880

TLeu Asn Ala Ser Val Asp Gln Gly Ile Trp Val Val Leu Lys Val Arg
885 890 895
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Thr Thr Asp Gly Tyr Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Val
900 905 910

Gly Pro Leu Ser Gly Glu Ser Leu Glu Arg Glu Gln Arg Asp Asn Ala
915 920 925

Lys Trp Ser Ala Glu Leu Gly Arg Lys Arg Ala Glu Thr Glu Arg Val
930 935 940

Tyr Tyr Ala Ala Lys Gln Ser Ile Asn His Leu Phe Val Asp Tyr Gln
945 950 955 960

Asp Gln Gln Leu Asn Pro Gln Ile Gly Met Ala Asp Ile Met Asp Ala
965 970 975

Gln Asn Leu Val Ala Ser Ile Ser Asp Val Tyr Ser Asp Ala Val Leu
980 985 990

Gln Ile Pro Gly Ile Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg
995 1000 1005

Leu Gln Gln Ala Ser Tyr Leu His Thr Ser Arg Asn Ala Met Gln
1010 1015 1020

Asn Gly Asp Phe Asn Ser Gly Leu Asp Ser Trp Asn Ala Thr Ala
1025 1030 1035

Gly Ala Thr Val Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu
1040 1045 1050

Ser His Trp Asp Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro
1055 1060 1065

Asn Cys Lys Tyr Val Leu Arg Val Thr Ala Glu Lys Val Gly Gly
1070 1075 1080

Gly Asp Gly Tyr Val Thr Ile Arg Asp Gly Ala His His Thr Glu
1085 1090 1095
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Thr Leu

110

Val Thr

111

Glu Thr

113

His
114

Phe

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

<220>
<223>

<400>
Met Asn

1

Cys Gly

Pro Asn

Tyr Asp

50

Asn Pro

65

Leu Gly

Thr

Phe I

37357

Thr Phe Asn Ala Cys Asp Tyr Asp Ile Asn Gly Thr Tyr
0 1105 1110
Asp Asn Thr Tyr Leu Thr Lys Glu Val Val Phe His Pro
5 1120 1125
Gln His Met Trp Val Glu Val Ser Glu Thr Glu Gly Vval
0 1135 1140
Leu Asp Ser Val Glu Phe Met Glu Thr Gln Gln
5 1150 1155
24
1152
PRT
Trinh ty Nhén tao
BT-0023 ddt bién
24
Arg Asn Asn Pro Asn Glu Tyr Glu Ile Ile Asp Ala Pro Tyr
5 10 15
Cys Pro Ser Asp Asp Asp Val Arg Tyr Pro Leu Ala Ser Asp
20 25 30
Ala Ala Phe Gln Asn Met Asn Tyr Lys Glu Tyr Leu Gln Thr
35 40 45
Gly Asp Tyr Thr Gly Ser Leu Ile Asn Pro Asn Leu Ser Ile
55 60
Arg Asp Val Leu Gln Thr Gly Ile Asn Ile Val Gly Arg Ile
70 75 80
Phe Leu Gly Val Pro Phe Ala Gly Gln Leu Val Thr Phe Tyr
85 90 95
Leu Leu Asn Gln Leu Trp Pro Thr Asn Asp Asn Ala Val Trp
100 105 110
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Glu Ala Phe Met Ala Gln Ile Glu Glu Leu Ile Asp Gln Lys Ile Ser
115 120 125

Ala Gln Val Val Arg Asn Ala Leu Asp Asp Leu Thr Gly Leu His Asp
130 135 140

Tyr Tyr Glu Glu Tyr Leu Ala Ala Leu Glu Glu Trp Leu Glu Arg Pro
145 150 155 160

Asn Gly Ala Arg Ala Asn Leu Val Thr Gln Arg Phe Glu Asn Leu His
165 170 175

Thr Ala Phe Val Thr Arg Met Pro Ser Phe Gly Thr Gly Pro Gly Ser
180 185 190

Gln Arg Asp Ala Val Ala Leu Leu Thr Val Tyr Ala Gln Ala Ala Asn
195 200 205

Leu His Leu Leu Leu Leu Lys Asp Ala Glu Ile Tyr Gly Ala Arg Trp
210 215 220

Gly Leu Gln Gln Gly Gln Ile Asn Leu Tyr Phe Asn Ala Gln Gln Glu
. 225 230 235 240

Arg Thr Arg Ile Tyr Thr Asn His Cys val Glu Thr Tyr Asn Arg Gly
245 250 255

Leu Glu Asp Val Arg Gly Thr Asn Thr Glu Ser Trp Leu Asn Tyr His
260 265 270

Arg Phe Arg Arg Glu Met Thr Leu Met Ala Met Asp Leu Val Ala Leu
275 280 285

Phe Pro Tyr Tyr Asn Val Arg Gln Tyr Pro Asn Gly Ala Asn Pro Gln
290 295 300

Leu Thr Arg Glu Ile Tyr Thr Asp Pro Ile Val Tyr Asn Pro Pro Ala
305 310 315 320

Asn Gln Gly Ile Cys Arg Arg Trp Gly Asn Asn Pro Tyr Asn Thr Phe
325 330 335
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Ser Glu Leu Glu Asn Ala Phe Ile Arg Pro Pro His Leu Phe Asp Arg
340 345 350

Leu Asn Arg Leu Thr Ile Ser Arg Asn Arg Tyr Thr Ala Pro Thr Thr
355 360 365

Asn Ser Tyr Leu Asp Tyr Trp Ser Gly His Thr Leu Gln Ser Gln Tyr
370 375 380

Ala Asn Asn Pro Thr Thr Tyr Glu Thr Ser Tyr Gly Gln Ile Thr Ser
385 390 395 400

Asn Thr Arg Leu Phe Asn Thr Thr Asn Gly Ala Asn Ala Ile Asp Ser
405 410 415

Arg Ala Arg Asn Phe Gly Asn Leu Tyr Ala Asn Leu Tyr Gly Val Ser
420 425 430

Ser Leu Asn Ile Phe Pro Thr Gly Val Met Ser Glu Ile Thr Ser Ala
435 440 445

Pro Asn Thr Cys Trp Gln Asp Leu Thr Thr Thr Glu Glu Leu Pro Leu
450 455 460

val Asn Asn Asn Phe Asn Leu Leu Ser His Val Thr Phe Leu Arg Phe
465 470 475 480

Asn Thr Thr Gln Gly Gly Pro Leu Ala Thr Val Gly Phe Val Pro Thr
485 490 495

Tyr Val Trp Thr Arg Gln Asp Val Asp Phe Asn Asn Ile Ile Thr Pro
500 505 510

Asn Arg Ile Thr Gln Ile Pro Val Val Lys Ala Tyr Glu Leu Ser Ser
515 520 525

Gly Ala Thr Val Val Lys Gly Pro Gly Phe Thr Gly Gly Asp Val TIle
530 535 540
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Arg Arg Thr Asn Thr Gly Gly Phe Gly Ala Ile Arg Val Ser Val Thr
545 550 555 560

Gly Pro Leu Thr Gln Arg Tyr Arg Ile Arg Phe Arg Tyr Ala Ser Thr
565 570 575

Ile Asp Phe Asp Phe Phe Val Thr Arg Gly Gly Thr Thr Ile Asn Asn
580 585 590

Phe Arg Phe Thr Arg Thr Met Asn Arg Gly Gln Glu Ser Arg Tyr Glu
595 600 605

Ser Tyr Arg Thr Val Glu Phe Thr Thr Pro Phe Asn Phe Thr Gln Ser
610 615 620

Gln Asp Ile Ile Arg Thr Ser Ile Gln Gly Leu Ser Gly Asn Gly Glu
625 630 635 640

vVal Tyr Leu Asp Arg Ile Glu Ile Ile Pro Val Asn Pro Thr Arg Glu
645 650 655

Ala Glu Glu Asp Leu Glu Ala Ala Lys Lys Ala Val Ala Ser Leu Phe
660 665 670

Thr Arg Thr Arg Asp Gly Leu Gln Val Asn Val Thr Asp Tyr Gln Val
675 680 685

Asp Gln Ala Ala Asn Leu Val Ser Cys Leu Ser Asp Glu Gln Tyr Ala
690 695 700

His Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala Ala Lys Arg Leu
705 710 715 720

Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe Asn Thr Ile Asn
725 730 735

Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly Val Thr Ile Ser
740 745 750

Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Leu Gln Leu Ala Ser Ala
755 760 765
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Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val Asp Ala Ser Glu
770 775 780

Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe Val Lys Ser Ser
785 790 795 800

Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys Val His Leu Val
805 810 815

Lys Asn Val Leu Asp Asn Leu Val Ser Asp Thr Tyr Pro Asp Asp Ser
820 825 830

Cys Ser Gly Ile Asn Arg Cys Glu Glu Gln Gln Met Val Asn Ala Gln
835 840 845

TLeu Glu Thr Glu His His His Pro Met Asp Cys Cys Glu Ala Ala Gln
850 855 860

Thr His Glu Phe Ser Ser Tyr Ile Asp Thr Gly Asp Leu Asn Ser Thr
865 870 875 880

Val Asp Gln Gly Ile Trp Val Ile Phe Lys Val Arg Thr Thr Asp Gly
885 890 895

Tyr Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Val Gly Pro Leu Leu
900 905 910

Gly Glu Pro Leu Glu Arg Glu Gln Arg Glu Asn Ala Lys Trp Asn Ala
915 920 925

Glu Leu Gly Arg Lys Arg Ala Glu Thr Asp Arg Val Tyr Gln Asp Ala
930 935 940

Lys Gln Ser Ile Asn His Leu Phe Val Asp Tyr Gln Asp Gln Gln Leu
945 950 955 960

Asn Pro Gln Ile Gly Met Ala Asp Ile Met Asp Ala Gln Asn Leu Val
965 970 975
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Ala Ser Ile Ser Asp Val Tyr Ser Asp Ala Val Leu Gln Ile Pro Gly
980 985 990

Ile Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg Leu Gln Gln Ala
995 1000 1005

Ser Tyr Leu Tyr Thr Ser Arg Asn Ala Val Gln Asn Gly Asp Phe
1010 1015 1020

Asn Asn Gly Leu Asp Ser Trp Asn Ala Thr Ala Gly Ala Ser Val
1025 1030 1035

Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu Ser His Trp Asp
1040 1045 1050

Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro Asn Cys Lys Tyr
1055 1060 1065

Val Leu Arg Val Thr Ala Glu Lys Val Gly Gly Gly Asp Gly Tyr
1070 1075 1080

Val Thr Ile Arg Asp Gly Ala His His Thr Glu Thr TLeu Thr Phe
1085 1090 1095

Asn Ala Cys Asp Tyr Asp Ile Asn Gly Thr Tyr Val Thr Asp Asn
1100 1105 1110

Thr Tyr Leu Thr Lys Glu Val Leu Phe Tyr Ser His Thr Glu His
1115 1120 1125

Met Trp Val Glu Val Asn Glu Thr Glu Gly Ala Phe His Leu Asp
1130 1135 1140

Ser Ile Glu Phe vVal Glu Thr Glu Lys

1145 1150
<210> 25
<211> 1155
<212> PRT

<213> Trinh ty Nhan tao

<220>
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<223> BT-0067 dét bién
<400> 25
Met Asn Arg Asn Asn Gln Asp Glu Tyr Glu Ile Ile Asp Ala Ser Thr

1 5 10 15

Cys Gly Cys Ser Ser Asp Asp val Val Gln Tyr Pro Leu Ala Arg Asp
20 25 30

Pro Asn Ala Val Phe Gln Asn Met His Tyr Lys Asp Tyr Leu Gln Thr
35 40 45

Tyr Asp Gly Asp Tyr Thr Gly Ser Leu Ile Asn Pro Asn Leu Ser Ile
50 55 60

Asn Pro Arg Asp Val Leu Gln Thr Gly Ile Asn Ile Vval Gly Arg Leu
65 70 75 80

Leu Gly Phe Leu Gly Val Pro Phe Ala Gly Gln Leu Val Thr Phe Tyr
85 90 95

Thr Phe Leu Leu Asn Gln Leu Trp Pro Thr Asn Asp Asn Ala Val Trp
100 105 110

Glu Ala Phe Met Ala Gln Ile Glu Glu Leu Ile Asn Gln Arg Ile Ser
115 120 125

Glu Ala Val Val Gly Thr Ala Ala Asp His Leu Thr Gly Leu His Asp
130 135 140

Asn Tyr Glu Leu Tyr Val Glu Ala Leu Glu Glu Trp Leu Glu Arg Pro
145 150 155 160

Asn Ala Ala Arg Thr Asn Leu Leu Phe Asn Arg Phe Thr Thr Leu Asp
165 170 175

Ser Leu Phe Thr Gln Phe Met Pro Ser Phe Gly Thr Gly Pro Gly Ser
180 185 190

Gln Asn Tyr Ala Val Pro Leu Leu Thr Val Tyr Ala Gln Ala Ala Asn
195 200 205
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Leu His Leu Leu Leu Leu Lys Asp Ala Glu Ile Tyr Gly Ala Arg Trp
210 215 220

Gly Leu Asn Gln Asn Gln Ile Asn Ser Phe His Thr Arg Gln Gln Glu
225 230 235 240

Arg Thr Gln Tyr Tyr Thr Asn His Cys Val Thr Thr Tyr Asn Thr Gly
245 250 255

Leu Asp Arg Leu Arg Gly Thr Asn Thr Glu Ser Trp Leu Asn Tyr His
260 265 270

Arg Phe Arg Arg Glu Met Thr Leu Met Ala Met Asp Leu Val Ala Leu
275 280 285

Phe Pro Tyr Tyr Asn Val Arg Gln Tyr Pro Asn Gly Ala Asn Pro Gln
290 295 300

Leu Thr Arg Glu Ile Tyr Thr Asp Pro Ile Val Phe Asn Pro Pro Ala
305 310 315 320

Asn Val Gly Leu Cys Arg Arg Trp Gly Asn Asn Pro Tyr Asn Arg Phe
325 330 335

Ser Glu Leu Glu Asn Ala Phe Ile Arg Pro Pro His Leu Phe Asp Arg
340 345 350

Leu Asn Thr Leu Thr Ile Ser Arg Asn Arg Phe Asp Val Gly Ser Asn
355 360 365

Phe Ile Glu Pro Trp Ser Gly His Thr Leu Arg Arg Ser Tyr Ser Asn
370 375 380

Asn Ser Thr Val Tyr Glu Asp Ser Tyr Gly Gln Ile Thr Ala Thr Arg
385 390 395 400

Thr Thr Ile Asn Leu Pro Ala Asn Gly Thr Gly Arg Val Glu Ser Thr
405 410 415
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Ala Val Asp Phe Arg Ser Ala Leu Val Gly Ile Tyr Gly Val Asn Arg
420 425 430

Ala Ser Phe Ile Pro Gly Gly Val Phe Ser Gly Thr Thr Gln Pro Ser
435 440 445

Thr Gly Gly Cys Arg Asp Leu Tyr Asp Ser Ser Asp Glu Leu Pro Pro
450 455 460

Asp Glu Ser Thr Gly Ser Phe Ala His Arg Leu Ser His Vval Thr Phe
465 470 475 480

Leu Ser Phe Thr Thr Asn Gln Ala Gly Ser Ile Ala Asn Ser Gly Arg
485 490 495

val Pro Thr Tyr Val Trp Thr His Arg Asp Val Asp Phe Asn Asn Thr
500 505 510

Tle Asn Pro Asn Arg Ile Thr Gln Ile Pro Val Val Lys Ala Tyr Glu
515 520 525

Leu Ser Ser Gly Ala Thr Val Val Lys Gly Pro Gly Phe Thr Gly Gly
530 535 540

Asp Val Ile Arg Arg Thr Asn Ile Gly Gly Phe Gly Ala Ile Arg Val
545 550 555 560

Ser Val Thr Gly Pro Leu Thr Gln Arg Tyr Arg Ile Arg Phe Arg Tyr
565 570 575

Ala Ser Thr Ile Asp Phe Asp Phe Phe Val Thr Arg Gly Gly Thr Thr
580 585 590

Ile Asn Asn Phe Arg Phe Thr Arg Thr Met Asn Arg Gly Gln Glu Ser
595 600 605

Arg Tyr Glu Ser Tyr Arg Thr Val Glu Phe Thr Thr Pro Phe Asn Phe
610 615 620

Thr Gln Ser Gln Asp Ile Ile Arg Thr Ser Ile Gln Gly Leu Ser Gly
625 630 635 640
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Asn Gly Glu Val Tyr Leu Asp Arg Ile Glu Ile Ile Pro Val Asn Pro
645 650 655

Thr Arg Glu Ala Glu Glu Asp Leu Glu Ala Ala Lys Lys Ala Val Ala
660 665 670

Ser Leu Phe Thr Arg Thr Arg Asp Gly Leu Gln Val Asn Val Thr Asp
675 680 685

Tyr Gln Val Asp Gln Ala Ala Asn Leu Val Ser Cys Leu Ser Asp Glu
690 695 700

Gln Tyr Gly His Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala Ala
705 710 715 720

Lys Arg Leu Ser Arg Glu Arg Asn Leu Leu Gln Asp Pro Asp Phe Asn
725 730 735

Thr Tle Asn Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly Val
740 745 750

Thr Ile Ser Glu Gly Gly Pro Phe Tyr Lys Gly Arg Ala Leu Gln Leu
755 760 765

Ala Ser Ala Arg Glu Asn Tyr Pro Thr Tyr Ile Tyr Gln Lys Val Asn
770 775 780

Ala Ser Glu Leu Lys Pro Tyr Thr Arg Tyr Arg Leu Asp Gly Phe Val
785 790 795 800

Lys Ser Ser Gln Asp Leu Glu Ile Asp Leu Ile His His His Lys Val
805 810 815

His Leu Val Lys Asn Val Pro Asp Asn Leu Val Ser Asp Thr Tyr Ser
820 825 830

Asp Gly Ser Cys Ser Gly Met Asn Arg Cys Glu Glu Gln Gln Met Val
835 840 845

-173-



37357

Asn Ala Gln Leu Glu Thr Glu His His His Pro Met Asp Cys Cys Glu
850 855 860

Ala Ala Gln Thr His Glu Phe Ser Ser Tyr Ile Asn Thr Gly Asp Leu
865 870 875 880

Asn Ser Ser Val Asp Gln Gly Ile Trp Val Val Leu Lys Val Arg Thr
885 890 895

Thr Asp Gly Tyr Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Val Gly
900 905 910

Pro Leu Ser Gly Glu Ser Leu Glu Arg Glu Gln Arg Asp Asn Ala Lys
915 920 925

Trp Ser Ala Glu Leu Gly Arg Lys Arg Ala Glu Thr Asp Arg Val Tyr
930 935 940

Gln Asp Ala Lys Gln Ser Ile Asn His Leu Phe Val Asp Tyr Gln Asp
945 950 955 960

Gln Gln Leu Asn Pro Glu Ile Gly Met Ala Asp Ile Ile Asp Ala Gln
970 975

e}
o B
Ui

Asn Leu Val Ala Ser Ile Ser Asp Val Tyr Ser Asp Ala Val Leu Gln
980 985 990

Ile Pro Gly Ile Asn Tyr Glu Ile Tyr Thr Glu Leu Ser Asn Arg Leu
995 1000 1005

Gln Gln Ala Ser Tyr Leu Tyr Thr Ser Arg Asn Ala Val Gln Asn
1010 1015 1020

Gly Asp Phe Asn Ser Gly Leu Asp Ser Trp Asn Ala Thr Gly Gly
1025 1030 1035

Ala Thr Val Gln Gln Asp Gly Asn Thr His Phe Leu Val Leu Ser
1040 1045 1050

His Trp Asp Ala Gln Val Ser Gln Gln Phe Arg Val Gln Pro Asn
1055 1060 1065
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Cys Lys

Tyr Val Leu Arg Val

1070 1075

Asp Gly Tyr Val Thr Ile Arg
1085 1090

Leu Thr Phe Asn Ala Cys Asp
1100 1105

Thr Asp Asn Thr Tyr Ile Thr
1115 1120

Thr Glu His Met Trp Val Glu
1130 1135

His Leu Asp Ser Ile Glu Phe
1145 1150

<210> 26

<211> 26

<212> ADN

<213> Trinh ty Nhéan tao

<220>

<223> bPoan mdéi xudi OAR2613a

<400> 26

aaacatgaac cgaaataatc aaaatg

26 :

<210> 27

<211> 22

<212> ADN

<213> Trinh ty Nhan tao

<220>

<223> Poan mdi ngugc OAR2615a

<400> 27

atccgtccct tgtgcegtgta aa

22

<210> 28

<211> 30

37357

Thr Ala

Asp Gly

Tyr Asp

Lys Glu

Val Ser

vVal Glu
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Ala

Ile

Val

Glu

Thr

Lys

His

Asn

vVal

Thr

Glu

vVal
1080

His
1095

Gly
1110

Phe
1125

Glu
1140

Lys
1155

Gly

Thr

Thr

Tyr

Gly

Gly

Glu

Tyr

Ser

Ala

Gly

Lys

Val

His

Phe
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<212> ADN
<213> Trinh tuy Nhan tao

<220>
<223> Poan mdi xudi OAR261la-F

<400> 28
gtttaaacat gaatcgaaat aatcaaaatg
30

<210> 29
<211> 29
<212> ADN

<213> Trinh ty Nhén tao

<220>
<223> Poan mdi ngugc OAR2612a-R

<400> 29
ggcgcgecct actcttgtgt ttcaataaa
29

<210> 30
<211> 29
<212> ADN

<213> Trinh ty Nhén tao

<220>
<223> Doan mdi xudi OAR2768-F

<400> 30
gtttaaacat gaatcaaaat aaacacgga
29

<210> 31
<211> 31
<212> ADN

<213> Trinh ty Nhan tao

<220>
<223> Poan mdi ngugc OAR2769-R

<400> 31

ggcgcgectt actgttgggt ttccatgaac t
31
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