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(57) Sang ché dé cap dén phan tir axit nucleic tai to hop chta trinh tw khoi dau
khac loai duoc lién két theo cach hoat dong dugc voi doan polynucleotit ma hoa
protein trir sdu hoac doan c6 tac dung trir sdu ctia n6. Cac protein trir sdu co tac
dung gy doc chdng lai loai gdy hai canh vay dugc mé ta, va bao gdm, nhung
khong gig1 han 6, TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, va
TIC7473PL. Sang ché cling dé cap dén thue vat chuyén gen, té bao thuc vat, hat
va cac b0 phan cua thyc vat khang lai sy gay hai cua loai canh vay, ché phém uc
ché con tring va san pham hang hoa chira trinh ty axit nucleic tai to hop ma hoa
protein trir sau theo sang ché. Sang ché ciing dé cap dén phuong phap phat hién
su cO mit cua cac trinh tu axit nucleic tai to hop hodc cac protein theo sang ché
trong mau sinh hoc, va cac phuong phéap kiém soat cac siu bo canh vay bang cach
st dung bat ky trong sd cac protein trir sdu TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, va TIC7473PL va phuong phap san xuét hat.
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Linh vuc ki thuat dwoc dé cap

Séng ché dé cép chung dén linh vuec protein trc ché con trung. Lép protein méi thé
hién tac dung trc ché con tring chéng lai cac loai gy hai cho cdy trong va hat gibng
trong néng nghiép dugec mo ta. Cu thé 13, 16p protein duoc md ta ¢ tac dung trir sau
chdng lai cac loai gy hai cho cay trdng va hat giéng trong ndng nghiép, cu thé 14 cac
loai canh vay ctia sdu bo. Cac thyc vat, cac bd phan cua thyuc vat va hat chtra chu trac

polynucleotit tai tb hop mé héa mot hodc nhiéu protein ddc t6 d3 mo ta duoc dé Xuét.
Tinh trang k¥ thuit ciia sang ché

Viéc cai thién nang sudt thu hoach tir cac cy trdng c6 ¥ nghia d6i véi nong nghiép
bao gém, khong ké céc loai cdy tréng khac, ngd, ddu tuong, mia, lda, laa my, rau va
bong da trd nén ngdy cang quan trong. Ngoai nhu cAu ngdy cang ting v& c4c san pham
ndng nghicp dé #n, mic, va cung cép nang luong cho dan s6 loai ngudi ngdy cang tang,
cac tac dong lién quan dén khi hau va ap luc st dung d4t ngoai muc dich néng nghiép
do dan sb ngdy cang tang dugc du doan 1a lam gidm lugng dht tréng trot san ¢6 cho nong
nghiép. Cac yéu t6 nay da dan dén du béou am v& an ninh luong thuc, dic biét la khi
khong c6 cac cai tién vé cong nghé sinh hoc thure vét va thuc hanh ndng nghiép. Do céac
ap luc nay, cac cai tién bén vitng moi trudng trong cong nghé, k¥ thudt ndng nghi¢p, va
quan ly loai gay hai la cong cu quan trong dé mo rong viée tréng trot trén mot luong dht

trong han ché sin c6 cho nong nghiép.

Con trung, cu thé 1a c6n tring thudc b canh vay va canh cling, duge xem la nguyén
nhén chinh gay hai cho mua mang, do d6 lim giam néng sudt cdy trong trén dién tich bi
pha hoai. Loai gy hai canh vay tac ddng ti€u cuc dén néng nghiép bao gbm, nhfmg
khong gi6i han &, sau khoang den (Spodoptera exempta), sdu ngai dém den (Agrotis
ipsilon), sdu duc bép trén cay ngd (Helicoverpa zea), sdu 14 bong (4dlabama argillacea),

siu to cai bip (Plutella xylostella), su duc than cay ngd Chau Au (Ostrinia nubilalis),
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sdu xanh mba thu (Spodoptera frugiperda), sdu xanh mua thu khang CrylFal
(Spodoptera frugiperda), sdu duc thoi xa xwa (OWB, Helicoverpa armigera), sau
khoang phuong Nam (Spodoptera eridania), sdu do déu tuong (Chrysodeixis includens),
siu c6 ddm (Earias vittella), sdu duc than cdy ngd Tdy Nam (Diatraea grandiosella),
sau chdi thudc 14 (Heliothis virescens), sdu ngai dém thudc 14 (Spodoptera litura, con
duoc biét 1a sdu buém cum), sdu ngai dém dau Tay (Striacosta albicosta), va sau budém

dau meo (Anticarsia gemmatalis).

V& mat lich si, viéc stt dung manh m& thudc trir sdu héa hoc téng hop dugc tin
tuong 1a chét kiém soat sdu bénh trong néng nghiép. Mobi quan tAm dén moi truong va
stic khde con nguoi, cfng voi cac vAn d khang thude dang ndi 1én, da thic ddy viéc
nghién ctru va phat tridn thubc trir sdu sinh hoc. N& Iuc nghién ctru ndy dan dén viéc
phat hién va st dung ngay cang nhiéu c4c loai vi sinh vat ky sinh gdy bénh cho con trung

khac nhau, bao gom vi khuén.

M5 hinh kiém soét sinh hoc thay di khi hiéu qua ctia vi khuan ky sinh gdy bénh
cho c6n trung, cu thé 12 vi khudn thudc giéng Bacillus, &3 dugc phat hién ra va phat trién
lam chét kiém soat sdu bénh sinh hoc. Céc ching vi khudn Bacillus thuringiensis (Br)
d4 duge st dung 1am ngudn protein trir sdu vi da phat hién ra 1a ching Bt thé hién doe
tinh cao chéng lai cdc con trung cu thé. Céac ching Bt da duge biét 12 san sinh ra noi doc
td delta ma duge khu tri trong thé vui tinh thé bao tir vo & giai doan tAn cong cla su
hinh thanh bao tir va trong sudt pha sinh truéng dn dinh (vf du., cac protein Cry), va con
duoc biét 13 sinh ra protein trir sdu tiét. Khi duogc tiéu héa bsi con trung nhay cam, cac
ndi doc td delta cling nhu cac doc td dugc tiét ra gy ra tdc dung ciia chung & bé mit cla
biéu mé trung trang, pha v& mang té bao, din dén pha v& té bao va chét. Cac gen md
héa cac protein trir sdu ciing da duoc nhén dién & céc loai vi khuan khac Bt, bao gdm
Bacillus khac va nhiéu loai vi khuAn khéac nhau, nhu Brevibacillus laterospoms,
Lysinibacillus sphaericus (“Ls” trudc ddy dugc goi 1a Bacillus sphaericus) va

Paenibacillus popilliae.

Doc t6 trir sdu tinh thé va céac ddc t§ trir sdu hoa tan dugc tiét ra 13 dc hiéu cao
d6i vé6i vét chi ctia chiing va da duoc chép nhan trén toan thé giéi 1a cht thay thé cho
thudc trir sdu héa hoc. Vi du, cac protein ddc td trir sdu da duge st dung cho nhiéu tng
dung trong néng nghiép khac nhau d2 bao vé céc cdy trong quan trong d6i véi néng

nghiép khoi su phé hoai ctia con tring, lam gidm nhu cau vé céac tng dung trir sdu hoa
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hoc, va lam tang nang sudt. Cac protein doc t6 trir siu duoc st dung dé kiém soat sau
bénh pha hoai cdy tréng trong nong nghiép bang cac phuong phap co hoc, nhu phun dé
phén tan cac ché phdm vi sinh vat chia céc ching vi khuAn khéc nhau 18n bé mit cay
trdng, va bang cach sir dung céc k¥ thuét bién nap di truyén dé tao ra cac thuc vat va hat

giong chuyén gen biéu hién protein doc to trir su.

Viéc st dung céac thuc vat chuyén gen biéu hién céc protein ddc td trir sdu d3 duoc
thich nghi trén toan ciu. Vi duy, vao nam 2012, 26,1 triéu hecta dugc tréng cac cay tréng
chuyén gen biéu hién doc t5 Bt (James, C., Global Status of Commercialized
Biotech/GM Crops: 2012. ISAAA Brief No. 44). Vi¢c st dung toan clu cdy trong
chuyén gen dugc bio vé khoi con tring va s6 luong gi6i han c4c protein doc t6 trir sAu
duoc st dung trong cac cay tréng nay da tao ra ap luc chon loc ddi v6i céc alen con
tring dang ton tai ma giy ra tinh khang dbi véi cac protein trir sdu dang dugce sir dung

hién nay.

Su phat trién tinh khang & sdu bénh dich db6i voi cac protein doe t5 trir sau tao ra
nhu ciu lién tuc v& viéc tim ra va phét trién cac dang méi ctia protein doc td trr séu hitu
ich dé quan ly sy gia tdng tinh khang ctia con trung voi cac cay trdng chuyén gen biéu
hién protein ddc t6 trir sdu. Céc doc t6 protein méi c6 tac dung cdi thién va thé hién tac
dung kiém soat cac loai con tring nhay cam trén mot ph6 rong hon s& 1am giam s6 lugng
con tring sdng s6t ma cé thé phat trién céc alen khang. Ngoai ra, viéc st dung trong
cung mot cay trdng hai hogc nhiéu protein ddc td trir sdu gay doc cho cling mdt loai sau
bo va c¢6 cac co ché tac dung khac nhau lam giam kha ning khéng & cac loai con trung

dich don 1¢ bat ky.

Do do, céc tac gia sang ché mo ta & day ho doc t6 protein méi tit Paenibacillus
popilliae, cung véi cac protein doc t6 twong tu, cic protein bién thé, va cac protein tai
t hop dién hinh thé hién hoat tinh trir siu chéng lai loai canh vay dich, cu the 12 chéng
lai sAu khoang den (Spodoptera exempta), sdu xam (Agrotis ipsilon), sdu duc bép trén
cAy ngd (Helicoverpa zea), siu 14 bong (dlabama argillacea), sdu to cai bap (Plutella
xylostella), sAu dyc thdn cdy ngd Chéu Au (Ostrinia nubilalis), sdu xanh mua thu
(Spodoptera frugiperda), sdu xanh mua thu khang CrylFal (Spodoptera frugiperda),
sdu duc thdi xa xwa (OWB, Helicoverpa armigera), sdu khoang phuong Nam
(Spodoptera eridania), sdu do dau twong (Chrysodeixis includens), sau co dbém (Earias

vittella), sdu duc than cdy ngd Tay Nam (Diatraea grandiosella), sau chdi thube 14
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(Heliothis virescens), sau ngai dém thubc 14 (Spodoptera litura, con duge biét 14 sdu
budém cum), sdu ngai dém diu T4y (Striacosta albicosta), va sau budém dau meo

(Anticarsia gemmatalis).
Ban chét ki thuit ciia sing ché

Puge mo ta & day 1a nhém cac protein trir sdu c6 tic dung tre ché con tring (protein
doc té), dugc goi & day 1a TIC6757, TIC7472, va TIC7473 thudc 16p doc tb pro‘gein
TIC6757, duge chi ra 1a cd tac dung trc ché chéng lai mdt hodc nhiéu sdu bénh hai cay
trong. Protein TIC6757 va cac protein trong 16p doc tb protein TIC6757 c6 thé duoc str
dung mdt minh hodc két hop véi cac protein trir sdu khac va cac chit doc khac trong cic
ché pham va in planta, do d6 cung cép giai phéap thay thé cho céc protein trir su va cac

hoa chét trir sdu dang duge sir dung hién nay trong hé théng nong nghiép.

Trong mot phuong 4n, dugc md ta trong don nay 1a phan tur axit nucleic téi t6 hop
chtra doan trinh tu khoi d4u khac loai duoc lién két theo cach hoat dong duge véi doan
polynucleotit ma hoéa protein trir sdu hogc mdt doan ctia nd, trong do (a) protein trir sdu
nay chira trinh ty axit amin ctia SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:6, SEQ ID
NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16, hodc SEQ ID
NO:18; hoic (b) protein trir sdu nay chira trinh ty axit amin c6 do dé)ng nhat vé trinh tu
axit amin it nhét 13 85%, hodc 90%, ho#c 95%, hodc 98%, hodc 99%, hodc khoang 100%
v6i SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ
ID NO:12, SEQ ID NO:14, SEQ ID NO:16, hoac SEQ ID NO:18; hodc (c) doan
polynucleotit nay lai véi polynucleotit c6 trinh tw nucleotit ctia SEQ ID NO:3, SEQ ID
NO:1, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13,
SEQ ID NO:15, va SEQ ID NO:17; hodc (d) doan polynucleotit nay ma hoéa protein trux
sau hodc mdt doan clia né chia trinh ty polynucleotit ¢6 d6 dé)ng nhét vé trinh tu axit
amin it nhit 1a 65%, hodc 70%, hodc 75%, hodc 80%, hodc 85%, hodc 90%, hodc 95%,
hoic 98%, hoic 99%, hodc khoang 100% v6i trinh ty nucleotit cia SEQ ID NO:3, SEQ
ID NO:1, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13,
SEQ ID NO:15, hozc SEQ ID NO:17; hodc (e) phan tir axit nucleic ti td hop nay dugc
lién két theo cach hoat dong dugc véi vecto, va vecto nay duge chon tir nhém bao gém
plasmit, phagemid, bacmid, cosmid, va nhidm séc thé nhan tao cta vi khuén hodc ndm

men. Phan tir axit nucleic tai t3 hop nay c6 thé chira trinh tw ¢6 chitc ndng bicu hién
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protein trix sdu & thyc vat; hodc dugc biéu hién trong té bao thyc vat dé sinh ra lugng c6

tac dung trir sdu ctia protein trir sau.

Trong mét phuong 4n khac ctia sing ché 14 c4c té bao chu chira phén tir axit nucleic
t41 td hop theo sang ché, trong d6 t& bao cht nay duoc chon tir nhém bao gdm t& bao vi
khudn va thuc vat. Cac t& bao ch vi khudn duoc dé xuit bao gém Agrobacterium,
Rhizobium, Bacillus, Brevibacillus, Escherichia, Pseudomonas, Klebsiella, Pantoec, va
Erwinia. Trong mot ) phuong 4n, loai Bacillus nay la Bacillus cereus hodc Bacillus
thuringiensis, Brevibacillus ndy 1a Brevibacillus laterosperous, ho#dc Escherichia 1a
Escherichia coli. Cc té bao chti thyc vét duge d& xuét bao gdm t€ bao cay hai 14 mam
va té bao cAy mot 14 mam. Cac té bao thuc vat duge d& xut bao gém thém té bao cay
¢4 linh lang, chudi, lia mach, d4u, béng cai xanh, bip cai, cai, ca rét, sén, thau dau, bong
cai tréng, can tdy, dau ga, cai thao, cam, dira, ca phé, ngo, co ba 14, bong (Gossypium
sp.), bau bi, dua chudt, linh sam Douglas, ca tim, bach dan, cay lanh, t6i, nho, cdy
hubldng, toi tay, rau diép, thong trAm huong, ké, dua, qua hach, yén mach, oliu, hanh
tay, cdy canh, co, co, dau, lac, 6t, déu triéu, thong, khoai tiy, bach duong, bi do, thong
Radiata, cai ngua, hat cai dau, 1ua, cay than r&, lta mach den, héng hoa, cly bui, cay cao
lwong, théng phuong Nam, d4u twong, rau chan vit, qua bi, dau tiy, cu cai dudng, mia,
hoa hudng duong, ngd ngot, gb gdm, khoa lang, cd ké M¥, che, thudc 14, ca chua, tiéu

hac mach, c¢6, dua hau, va lta my.

Trong mdt phuong 4n khac, protein trir sdu nay thé hién tac dung chéng lai con
tring canh vay, bao gém sau buém diu meo, siu duc mia, sdu duc than ngod Lesser, sau
duc bép trén cdy ngd, sdu chdi thudc 14, sdu do dau twong, sdu khoang den, sdu khoang
phuong Nam, siu xanh mua thu, sdu xanh da lang, sdu duc thoi xa xua, sdu 14 phuong
Dong, sdu hong hai bong, sau xam, sau duc than cdy ng6 Tay Nam, sdu 14 bong, sau to
cai bép, sau bat c6 dém, sdu ngai dém thuc 14, siu ngai dém dau Ty, va sdu duc than
cdy ngd Chau Au.

Ciing dugc dé xuét trong séng ché 14 céc thuc vat chira phan tir axit nucleic tai t6
hop chita doan trinh ty khoi d4u khac loai lién két theo cach hoat ddng duge voi doan
polynucleotit ma héa protein trir sau hogc mot doan ctia no, trong do: (a) protein trir sdu
nay chira trinh ty axit amin ctia SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:8, SEQ ID
NO:12, SEQ ID NO:16, hodc SEQ ID NO:18; hodc (b) protein trit sdu nay chua trinh ty
axit amin ¢6 d6 ddng nhét v& trinh tw axit amin it nht 1a 85%, hogc 90%, hodc 95%,
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hoiic 98%, hodc 99%, hodc khoing 100% véi SEQ ID NO:4, SEQ ID NO:2, SEQ ID
NO:8, SEQ ID NO:12, SEQ ID NO:16, hoiac SEQ ID NO:18; hodc (c) doan
polynucleotit nay lai trong cac diéu kién lai nghiém ngit voi thé bd sung cia trinh tu
nucleotit ciia SEQ ID NO:3, SEQ ID NO:15, hogc SEQ ID NO:17; hodc (d) thyuc vat
nay biéu hién lugng phat hién duoc cta protein trir su nay. Trong mdt sb phuong 4n,
protein trir sdu nay chira SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:8, SEQ ID NO:12,
SEQ ID NO:16, hodc SEQ ID NO:18. Trong mdt phuong én, thuc vat nay 1a cdy hai la
mam hodc ciy mot 14 mam. Trong mdt phuong 4n khac, thuc vat nay duge chon thém
tir nhém bao gém 0 linh lang, chudi, laa mach, dau, bong cai xanh, bép cai, cai, ca rot,
sén, thau dau, bong cai tréng, cin tay, ddu ga, cai thao, cam, dira, ca phé, ngd, co ba la,
bong, bau bi, dua chudt, linh sam Douglas, ca tim, bach dan, cdy lanh, toi, nho, cdy
hublong, toi tay, rau diép, thong trAm huong, ké, dua, qua hach, yén mach, oliu, hanh
tdy, cdy canh, co, cO, ddu Ha Lan, lac, ti€u, dau tridu, théng, khoai tay, bach duong, bi
do, thong Radiata, cai ct, hat cai dau, Ia, ciy than r&, ltia mach den, héng hoa, cay bui,
cdy cao luong, théng phuong Nam, d4u tuong, rau chan vit, qua bi, dau tay, cu cai
dudng, mia, hoa huéng duong, ngd ngot, g0 gom, khoai lang, cd ké My, che, thubc 14,

ca chua, tiéu hic mach, ¢, dua hau, va lia my.

Theo céc phuong an khéc, cac hat chira cdc phén tir axit nucleic tai tb hop dugce
mo ta.

Trong mét phuong an khéc, ché phim trc ché con trung chita cdc phan tir axit
nucleic tai t6 hop d3 mo ta trong sang ché duge d& xuit. Ché phéam trc ché c6n tring ndy
¢6 thé chira thém trinh tu nucleotit ma hoa it nhét mdt chat trir sdu khac ma khac véi
protein trir sdu nay. Trong mot s6 phuong 4n, it nhAt mot chat trir sdu khac duge chon
ttr nhém bao gdm protein trc ché con tring, phéan tir dsARN i ché con tring, va protein
phu thudc. Ciing dugc d& xuét 13 it nht mot chit trir siu khéc trong ché phém trc ché
con tring thé hién tac dung chéng mét hogie nhiéu loai siu bénh thude bd canh vay, canh
cliing, hodc canh ntra. ft nhAt mot chét trir su khéc trong ché pham tc ché con tring ndm
trong mdt phuong an dugc chon tr nhém bao gdm CrylA, CrylAb, CrylAc,
CrylA.105, CrylAe, CrylB, CrylC, bién thé Cry1C, Cry1D, CrylE, CrylF, thé kham
CrylA/F, CrylG, CrylH, Cryll, CrylJ, CrylK, CrylL, Cry2A, Cry2Ab, Cry2Ae, Cry3,
céc bién thd Cry3A, Cry3B, Cry4B, Cry6, Cry7, Cry8, Cry9, Cryl5, Cry34, Cry35,
Cry43A, Cry43B, Cry51Aal, ET29, ET33, ET34, ET35, ET66, ET70, TIC400, TIC407,
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TIC417, TIC431, TIC800, TIC807, TIC834, TIC853, TIC900, TIC901, TIC1201,
TIC1415, TIC2160, TIC3131, TIC836, TIC860, TIC867, TIC869, TIC1100, VIP3A,
VIP3B, VIP3Ab, AXMI-AXMI-, AXMI-88, AXMI-97, AXMI-102, AXMI-112,
AXMI-117, AXMI-100, AXMI-115, AXMI-113, v& AXMI-005, AXMI134, AXMI-
150, AXMI-171, AXMI-184, AXMI-196, AXMI-204, AXMI-207, AXMI-209, AXMI-
205, AXMI-218, AXMI-220, AXMI-221z, AXMI-222z, AXMI-223z, AXMI-224z va
AXMI-225z, AXMI-238, AXMI-270, AXMI-279, AXMI-345, AXMI-335, AXMI-R1
va céc bién thé ctia n6, IP3 va céc bién thé ctia n6, DIG-3, DIG-5, DIG-10, DIG-657 va
protein DIG-11.

Céc san phdm hang héa chira lugng phét hién dugc clia céc phan tir axit nucleic tai
t5 hop dd mb ta trong sang ché ciing dugc dé xut. Cac san phdm hang héa nay bao gbm
ngd san phim hang héa duge déng gbi bang may xir ly hat, bong ngd, banh ngo, bot
ngd, bot ngd xay thd, xird ngo, dAu ngb, thirc n san cho gia suc chira ngo, tinh bdt ngd,
ngli cdc chira ngd, va cac san phém tuong tu, va ddu tuong tuong ung, gao, lia my, cao
luong, dau triéu, lac, tréi cdy, dua, va cac san phim rau san pham hang héa bao gbm,
néu c6 thé, nude ép, dich cd ddc, mut, thach, mirt cam, va cac dang an dugc khéac cia
céc san phim hang héa chira lugng phat hién duoc cla cac polynucleotit va hodc
polypeptit theo sang ché nay, hat bdng nguyén chét hodc da xir Iy, ddu bong, xo vai, hat
va cac by phéan cua cay tréng duoc xur ly dé 1am thuc phém hoic thirc dn cho gia suc,
soi, gidy, sinh khi, va cac san pham nhién liéu nhu nhién li¢u thu duoc tir diu bong
hodc phan két vién thu dugc tir phé pham ctia soi bong bén bang may, hat ddu twong
nguyén chét hoic duoge xir 1y, dau diu tuong, protein dau twong, bot tho dau tuong, bot
dau tuong, vay dau twong, cam d4u tuong, stta dau tuong, pho mét déu tuong, ruou dau
tuong, thuc phém gia stc chira du tuong, giéy chtra d4u tuwong, kem chira dau tuong,
sinh khdi d4u tuong, va cac san phém nhién liéu dugc san xuét béng cach st dung cay

d4u tuong va cac bd phén cia cdy dau tuong.

Cﬁng duoc dé& xudt trong sang ché 1a phuong phap san xuét hat chira cac phén tir
axit nucleic tai tb hop duge md ta trong sang ché. Phuong phap nay bao gbm gieo it nhat
mdt hat chira cac phén tlr axit nucleic tai t6 hop dugc md ta trong sang ché; trdng cay tir
hat nay; va thu hoach hat tlr cac cdy nay, trong do6 hat thu hoach dugc chira cac phan tir

axit nucleic tai tb hop theo sang ché.
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Trong mdt phwong 4n minh hoa khac, thuc vat khang lai sy phé hoai cia cdn trung,
duge d& xuét trong d6 cic t& bao cua thuc vat nay chira: (a) phén tir axit nucleic tai t6
hop ma héa lugng c6 tac dung trir su clia protein trir sdu nhu duoc chi ra trong SEQ ID
NO:4, SEQ ID NO:2, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16, hodc SEQ ID
NO:18; hoic (b) lugng c6 tac dung trir sdu clia protein chia trinh tu axit amin c6 do
ddng nhét vé trinh tur axit amin it nhit 1a 85%, hosic 90%, hodc 95%, hodc khoang 100%
v6i SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16, hodc
SEQ ID NO:18.

Ciing dugc md ta trong sang ché 13 cac phuong phap kiém so4t sur gdy hai cua shu
bénh thudc loai canh vay, va kiém soat su gy hai ctia sdu bénh thudc loai canh vay trén
thuc vat, cu thé 1a cy trdng. Phuong phap nay bao gdm, trong mot phuong an, (a) cho
sdu bénh tiép xtc v6i lugng c6 tic dung trir sdu clia protein trir sdus nhu duoc chi ra
trong SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16,
hoic SEQ ID NO:18; hodc (b) cho sdu bénh tiép xuc véi lugng c6 tac dung trir sdu cua
mot hodc nhiéu protein trir sdu chira trinh tur axit amin ¢6 d§ déng nhét vé trinh tu axit
amin it nhat 12 85%, hodc 90%, hoic 95%, hodc khoang 100% véi SEQ ID NO:4, SEQ
ID NO:2, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16, hogc SEQ ID NO:18.

Pugc dé xuét thém & ddy 1a phuong phép phét hién sw c6 mit ctia phan tr axit
nucleic tai td hop chita doan polynucleotit ma héa protein trix sau hodc mot doan cta no,
trong d6: (a) protein trlr sdu ndy chira trinh ty axit amin ctia SEQ ID NO:4, SEQ ID
NO:2, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14,
SEQ ID NO:16, hoic SEQ ID NO:18; hodc (b) protein trir sdu nay chira trinh ty axit
amin ¢6 d6 ddng nhét v& trinh ty axit amin it nhat 1a 65%, hodic 70%, hodc 75%, hodc
80%, hodc 85%, hoic 90%, hodc 95%, hodc 98%, hodc 99%, hodc khoang 100% véi
SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID
NO:12, SEQ ID NO:14, SEQ ID NO:16, hoic SEQ ID NO:18; hodc (c) doan
polynucleotit nay lai véi polynucleotit c6 trinh tw nucleotit cia SEQ ID NO:3, SEQ ID
NO:1, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13,
SEQ ID NO:15, hodc SEQ ID NO:17. Trong mdt phuong an theo sang ché, phuong
phap nay bao gdm cho miu chira céc éxit nucleic tiép xtc v6i doan do axit nucleic ma
lai trong céc didu kién lai nghiém ngit v6i ADN bd gen tir thuc vat chira doan

polynucleotit ma hoa protein trir sdu hodc mdt doan ctia né duge dé xuat ¢ day, va khong
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lai trong céc didu kién lai nhu vy véi ADN b gen tir cy dbng hop tir khdc ma khong
chtra doan nay, trong d6 doan do la twong ddng hozc bd sung cho SEQ ID NO:3, SEQ
ID NO:1, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13,
SEQ ID NO:15, hodc SEQ ID NO:17, hodc trinh ty m& héa protein trir sdu chira trinh tu
axit amin c¢6 do déng nhét vé trinh ty axit amin it nhét 13 65%, hodc 70%, hodc 75%,
hotic 80%, hodc 85%, hozc 90%, hodc 95%, hodc 98%, hodc 99%, hoac khoang 100%
v&i SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ
ID NO:12, SEQ ID NO:14, SEQ ID NO:16, hogc SEQ ID NO:18. Phuong phap nay co
thé bao gdm thém (a) dua mau nay va doan do vao céc diéu kién lai nghiém ngit; va (b)

phét hién sy lai ctia doan do v6i ADN cua mau ndy.

Cfing dugc dé xuAt boi sang ché 1 cdc phuong phap phat hién su c6 mit clia protein
trtr sdu hodc mot doan cua nd trong mAu chita protein, trong d6 protein trir sdu nay chira
trinh tu axit amin ctia SEQ ID NO:2; hogc protein trit sdu nay chtra trinh tu axit amin c6
d6 ddng nhét v& trinh tw axit amin it nhat 1a 65%, hodc 70%, hodc 75%, hodc 80%, hodc
85%, hodic 90%, hoic 95%, hodc 98%, hodc 99%, hodc khoang 100% v6i SEQ ID NO:4,
SEQ ID NO:2, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQID
NO:14, SEQ ID NO:16, hoic SEQ ID NO:18. Trong mét phuong an, phuong phép nay
bao gdm: (a) cho miu nay tiép xtc véi khéng thé hoat d6ng mién dich; va (b) phat hién
su ¢6 mit cta protein nay. Trong mot s6 phuong 4n bude phat hién bao gbm ELISA,

ho#c phuong phap thim tach Tay.
MO t& vat tit cac trinh tu

SEQ ID NO:1 1a trinh ty axit nucleic ma héa protein trir sdu TIC6757 thu dugc tu
loai Paenibacillus popilliae DSC004343.

SEQ ID NO:2 1a trinh ty axit amin ctia protein trir sdu TIC6757.

SEQ ID NO:3 1a trinh tu ma hoa téng hop ma hda protein trir sdu TIC6757PL duoc
thiét k& dé biéu hién trong té bao thuc vét trong d6 codon alanin bd sung duoc gén xen
ngay sau codon methionin khoi dau.

SEQ ID NO:4 13 trinh ty axit amin clia TIC6757PL dugc ma hoda boi trinh ty ma
héa tdng hop duoc thiét ké dé bidu hién trong té bao thye vat (SEQ ID NO:3), va trong

d6 axit amin alanin bd sung dugc gén xen ngay sau methionin khéi dau.
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SEQ ID NO:5 14 trinh tur axit nucleic ma héa protein trir sdu TIC6757_His, trong
d6 trinh tu axit nucleic mi hoa duéi Histidin dugc lién két theo cach hoat dong duge 5°

va nam trong khung véi trinh tw ma hoéa TIC6757.
SEQ ID NO:6 13 trinh tw axit amin cta protein trir séu TIC6757_His.

SEQ ID NO:7 14 trinh tu axit nucleic ma héa protein trir sau TIC7472 thu dugc tu
Paenibacillus popilliae 10ai DSC007648.

SEQ ID NO:8 14 trinh tu axit amin cta protein trir sdu TIC7242.

SEQ ID NO:9 14 trinh ty axit nucleic ma héa protein trir sdu TIC7472_His, trong
d6 trinh tu axit nucleic ma hoa dudi Histidin dugc li€n két theo cach hoat dong duge 3’

va nam trong khung véi trinh tu ma héa TIC7472.
SEQ ID NO:10 14 trinh ty axit amin cta protein trir sdu TIC7472_His.

SEQ ID NO:11 14 trinh tu axit nucleic ma héa protein trix sdu TIC7473 tr khung

doc mé & vi tri nucleotit 1- 2391 va codon két thiic dich ma.

SEQ ID NO:12 1a sy dich mé trinh ty axit amin cua protein trir sdu TIC7243 thu
duoc t loai Paenibacillus popilliae DSC008493.

SEQ ID NO:13 1a trinh ty axit nucleic tai td hop mai héa protein trir séu
TIC7473_His, trong d6 trinh ty axit nucleic ma hoa dudi Histidin dugc lién két theo
cach hoat ddng dugc 3’ va nam trong khung véi trinh tu ma héa TIC7472.

SEQ ID NO:14 1a sy dich ma trinh tu axit amin ctia protein trir sdu TIC7473_His.

SEQ ID NO:15 1a trinh tu ma hoa tbng hop ma héa protein trir sdu TIC7472PL
duoc thiét ké dé biéu hién trong té bao thyc vat trong d6 codon alanin b sung dugc gan
xen ngay sau codon methionin khoi dau.

SEQ ID NO:16 14 trinh ty axit amin ctia TIC7472PL dugc ma hoéa boi trinh ty ma
hoa téng hop dugc thiét ké dé biéu hién trong té bao thuc vat (SEQ ID NO:15), va trong
d6 axit amin alanin bd sung dugc gén xen ngay sau methionin khoi dau.

SEQ ID NO:17 1a trinh ty ma hoa tbng hop ma héa protein trir sdu TIC7473PL
duoc thiét ké dé biéu hién trong té bao thuc vat trong dé codon alanin bd sung duoc gén

xen ngay sau codon methionin khoi dau.
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SEQ ID NO:18 1a trinh tu axit amin of TIC7473PL dugc mé hoa boi trinh tuy ma
hoa téng hop dugce thiét ké dé biéu hién trong té bao thue vat (SEQ ID NO:17), va trong

d6 axit amin alanin bb sung dugc gin xen ngay sau methionin khéi dau.

Mo ta chi tiét sang ché

Vén d@ trong linh vuc kiém soét sdu bénh ndng nghiép c6 thé duge md ta 1a nhu
clu vé cac protein doc td mé&i ma c6 tac dung chéng cac loai gy hai dich, thé hién tac
dung gay doc phé) rong chéng céc loai gy hai dich, c6 kha nidng duoc biéu hién & cac
thuc vat ma khong gy ra cac vén d& vé ndng hoc khong mong mudn, va tao ra co ché
tac dung khac so voi cac doc t5 hién nay ma dang duge st dung thuong mai trén thyuc

A

vat.

Céc protein trir sdu mdi dugc minh hoa béi TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, va TIC7473PL dugc mod ta & day, va giai quyét duoc mbi nhu
cAu trong s cac nhu cAu nay, cu thé 1a chéng lai cac siu bo canh vay trén phd rong, va
cu thé hon 14 chéng lai sdu khoang den (Spodoptera exempta), sdu xam (Agrotis ipsilon),
sdu duc bép trén cdy ngd (Helicoverpa zea), sdu 14 bong (4dlabama argillacea), sau to
cai bap (Plutella xylostella), sdu duc than cdy ngd Chéau Au (Ostrinia nubilalis), sau
xanh mua thu (Spodoptera frugiperda), sdu xanh mua thu khang Cry1Fal (Spodoptera
firugiperda), sdu duc thoi xa xua (OWB, Helicoverpa armigera), sdu khoang phuong
Nam (Spodoptera eridania), sdu do dau tuong (Chrysodeixis includens), sdu ¢ dém
(Earias vittella), sau duc than cay ng6 Tay Nam (Diatraea grandiosella), su chdi thude
14 (Heliothis virescens), sdu ngai dém thudc 14 (Spodoptera litura, con duge biét 13 sdu
buém cum), sdu ngai dém dau Tay (Striacosta albicosta), va sau buém ddu meo

(Anticarsia gemmatalis).

Viée d& cap trong sang ché dén TIC6757, “protein TIC6757”, “doc t6 protein
TIC6757”, “protein doc b TIC6757”, “protein trir sdu TIC6757”, “ddc td lién quan dén
TIC6757”, “protein doc td lién quan dén TIC6757”, TIC6757PL, “protein TIC6757PL”,
“doc tb protein TIC6757PL”, “protein doc td TIC6757PL”, “protein trir séu
TIC6757PL”, “doc t lién quan dén TIC6757PL”, “protein doc td lién quan dén
TIC6757PL”, TIC7472, “protein TIC7472”, “d0c t6 protein TIC7472”, “protein ddc t6
TIC74727, “protein trir sdu TIC7472”, “dc t6 lién quan dén TIC7472”, “protein doc t6
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lién quan dén TIC7472”, TIC7472PL, “protein TIC7472PL”, *“ddc tb protein
TIC7472PL”, “protein doc t6 TIC7472PL”, “protein trir sdu TIC7472PL”, “ddc t6 lién
quan dén TIC7472PL”, “protein ddc t6 lién quan dén TIC7472PL”, TIC7473, “protein
TIC7473>, “d6c tb protein TIC7473”, “protein ddc td TIC7473”, “protein trir su
TIC7473”, “doc t6 lién quan dén TIC7473”, “protein ddc t6 lién quan dén TIC74737,
TIC7473PL, “protein TIC7473PL”, “ddc tb protein TIC7473PL”, “protein ddc tb
TIC7473PL”, “protein trir sdu TIC7473PL”, “doc t5 lién quan dén TIC7473PL”,
“protein doc t4 lién quan dén TIC7473PL”, va tuong tu, ding dé chi protein trir sdu hodc
protein trc ché con trung m&i bét ky, ma chita, ma bao gbm, ma 13 gin nhu tuong dong
v6i, ma twong tuy véi, hodc thu duge tir trinh tu protein trir sdu hodc trinh tyr protein trc
ché con tring bt ky ctia TIC6757 (SEQ ID NO:2), TIC6757PL (SEQ ID NO:4),
TIC7472 (SEQ ID NO:8). TIC7472PL (SEQ ID NO:16), TIC7473 (SEQ ID NO:12),
hodc TIC7473PL (SEQ ID NO:18) va cac doan c6 tdc dung trix siu hodc uc ché con
trung cua chung, hodc t6 hop ctia ching, ma gy ra hoat tinh chbng sdu bénh canh vay,
bao gdm protein bét ky thé hién tac dung trir sdu hodc tic ché con tring néu su sap xép
théng hang protein nay véi TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473,
hodic TIC7473PL tao ra sw ddng nhét trinh ty axit amin véi ti 1¢ phdn trém bt ky tir
khoéng 85% dén khoang 100%. Céc protein TIC6757 va TIC6757PL bao gbm ca dang

duoc gén dich luc lap va dang khong dugc gan dich luc lap cta cac protein nay.

Thuét ngit “manh” hodc “doan” dugc sir dung trong sang ché dé mo ta céc trinh tu
axit amin ho#c axit nucleic lién tuc ma ngén hon trinh tu axit amin hodc axit nucleic
hoan chinh mb ta protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc
TIC7473PL. Manh hodc doan thé hién hoat tinh trc ché con tring cling duge mo ta trong
sang ché néu su sap xép thing hang manh hoic doan nay, véi phin twong mg clia protein
TIC6757 dugc chi ra trong SEQ ID NO:2, protein TIC6757PL dugc chi ra trong SEQ
ID NO:4, protein TIC7472 dugc chi ra trong SEQ ID NO:8, protein TIC7472PL duoc
chi ra trong SEQ ID NO:16, protein TIC7473 duoc chi ra trong SEQ ID NO:12, hodc
protein TIC7473PL dugc chi ra trong SEQ ID NO:18, tao ra sy déng nhét trinh tu axit
amin theo ti 18 phan trim bét ky tir khoang 85 dén khoang 100 phan trim gifta méanh
hodc doan ndy va phan tuong ung cia protein TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, hodc TIC7473PL.
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Viéc dé cap trong sang ché dén cac thuat ngit “hoat ddng” hozc “hoat tinh”, “tac
dung trir sdu” hogc “trir sdu” hodc “hoat tinh trir sdu”, “tac dung tc ché con tring” hodc
“trir sau” dung dé chi hidu qua clia chat doc, nhw doc t6 protein, trong viée tc ché (te
ché su sinh trudng, su &n, kha nang sinh san, hodc kha nang sbng s6t), ngin chin (ngdn
chdn su sinh trudng, su cho dn, kha nang sinh san hodc kha nang séng sot), kiém soéat
(kiém soat sy gdy hai clia sdu bénh, kiém soat cac hoat dong an cta siu bénh trén cay
trdng cu thd chira lugng hitu hi€u cta protein TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, hoic TIC7473PL) hodc tiéu diét (gay bénh, gdy chét, hodc lam
giam kha ning sinh san) sdu bénh. Cac thut ngit nay duoc du dinh bao gbém két qua 1a
cung cAp lugng cé tac dung trir sdu clia protein doc t6 cho sau bénh, trong d6 su tiép xtc
ctia sdu bénh vai protein doc tb gdy bénh, giy chét, 1am giam kha ning sinh san, hodc
gy choang. Cac thuét ngit nay cling bao gbm viée dudi sau bénh khéi thyc vat, mo ciia
thuc vat, bd phén ctia thuc vat, hat, té bao thuc vat, ho#c ra khoi vi tri dia ly cu thé, tai
d6 thuc vat nay co thé dang sinh truéng, nho viéc cung cép luong c6 tac dung trir sdu
cua protein doc tb trong hoic trén thyc vat nay. Néi chung, tac dung trir sau dung dé chi
kha na’mg‘cﬁa protein doc t§ hitu hiéu trong viéc tc ché sy sinh trudng, phat trién, kha
ning sbng, tip tinh an, tap tinh giao phdi, kha ning sinh san hodc su giam c6 thé do
duoc bt ky vé céc tac dung gay hai dugc gly ra boi con trung dugce cho &n protein, doan
protein, manh protein ndy hodc polynucleotit ciia séu bénh dich cu thé, bao gdbm, nhung
khong gi6i han & céc con tring thudc bd canh vay. Protein doc t8 ¢6 thé duoc san sinh
boi thue vat nay hodc co thé dugc st dung cho thuc vét ndy hodc cho mdi truong & vi
tri ma thuc vat nay dugc trf?)ng. Céc thuat ngit “hoat tinh sinh hoc”, “cé tic dung”, “hiru
hiéu” hodc cac bién thé cta tir ndy cling 1a cac thuat ngit duoc sir dung thay thé cho nhau

trong sang ché dé mé ta céc tac dung clia cic protein theo sang ché trén séu bo dich.

Luong cé tac dung trir sdu cua chit doc, khi duoc cung cép trong khéu phﬁn an cla sau
bénh dich, thé hién tac dung tri su khi chit doc tiép xtic véi sau bénh. Chét doe cb thé
14 protein trir sdu hodc mot hodc nhiéu chat héa hoc da biét trong linh vuc nay. Chat héa
hoc trir dich hodc trtr sdu va chét protein trir dich hodc trir sdu ¢6 thé dugc stir dung mot
minh hoic két hop véi nhau. Chét héa hoc bao gdm nhung khong gi6i han & cdc phan
t¢ dsARN gén dich cac gen cu thé @& tc ché, & sdu bénh dich, organoclorua,
organophosphat, carbamat, pyrethroid, neonicotinoid, va ryanoid. Céac chét protein trir

dich hodc trir sdu bao gdbm céc ddc 0 protein dugc chi ra trong sang ché, cling nhu céc
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chét doc chira protein khéac bao gbm céc chét gin dich loai canh vay, cling nhu cac doc
tb protein dugc sir dung d8 kiém soat cac sau bénh thuc vat khac nhu céc protein Cry va
Cyt sin c6 trong linh vyc nay dé str dung trong viéc kiém so4t loai canh cling, canh nira
va canh gidng.

Duoc du dinh 1a viéc dé cap dén loai gay hai, cu thé 1a loai gay hai trén cdy tréng,
c6 nghia 14 sau bo trén cay trdng, cu thé 14 c4c sdu bo canh vay ma dugc kiém soat boi
16p doc td protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc
TIC7473PL. Tuy nhién, viéc deé céap dén loai gay hai cling c6 thé bao gém cac sau bo
canh cing, canh nira va canh gidng trén thyc vat, cling nhu giun tron va nim khi cac

chét ddc gan dich c4c loai gdy hai nay dugc dua vao cing hodc c6 mit cung véi protein

TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc TIC7473PL hodc protein.

ddng nhit tr 85 dén khoang 100 phan trim véi TIC6757, TIC6757PL, TICT7472,
TIC7472PL, TIC7473, hoic TIC7473PL.

Céc protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, va
TIC7473PL c6 quan hé boi chiic niang chung va thé hién hoat tinh trir sdu d6i véi cac
su bo thudc loai ¢dn trung canh vy, bao gém giai doan trudng thanh, nhong, u trung,

va so sinh.

Céc con trung thudc bd canh vay bao gdm, nhung khong gi6i han &, sau khoang,
sdu ngai dém, sdu do, va sdu xanh trong Ho Ngai dém, vi du, sdu xanh mua thu
(Spodoptera frugiperda), sdu xanh da ling (Spodoptera exigua), sdu khoang den
(Spodoptera exempta), siu khoang phuong Nam (Spodoptera eridania), sau khoang
bertha (Mamestra configurata), sdu xam (Agrotis ipsilon), sdu do bép cai (Trichoplusia
ni), sdu do dau twong (Pseudoplusia includens), sdu buém dau meo (A4nticarsia
gemmatalis), sdu xanh (Hypena scabra), séu chdi thudc 14 (Heliothis virescens), sdu ngai
dém dang hat (4dgrotis subterranea), sdu khoang (Pseudaletia unipuncta), sdu ngai dém
phuong tiy (Agrotis orthogonia); sdu duc than, séu tii, sdu kéo mang, sdu hinh nén, sau
bép cal va sdu gim thit 14 thudc ho Pyralidae, vi du, séu duc thin cady ng6é Chau Au
(Ostrinia nubilalis), sdu cam navel (dmyelois transitella), sau kéo mang r& ngd
(Crambus caliginosellus), sau kéo mang c6 (Herpetogramma licarsisalis), sdu buém
hoa huéng dwong (Homoeosoma electellum), sau dyc thdn ngd Lesser (Elasmopalpus
lignosellus); buém cudn 14, sdu chdi, sau hat, va sau dn qua thudc ho Tortricidae, vi dy,

sdu ngai codling (Cydia pomonella), sdu ngai hai nho (Endopiza vichéna), sau ngai duc
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trai phuong Doéng (Grapholita molesta), sdu chdi hoa huéng dwong (Suleima
helianthana); va nhiéu lodi canh vy quan trong v& kinh té khéc, vi du, shu to cai bép
(Plutella xylostella), sdu hdng hai bdng (Pectinophora gossypiella), va sdu budém gypsy
(Lymantria dispar). Céc sdu bo khéac thudc bo canh vay bao gdm, vi du, siu 14 bong
(Alabama argillacea), sdu cudn 14 cdy an qua (drchips argyrospila), buém cubn 14 Chau
Au (4rchips rosana) va céc loai Archips khac, (Chilo suppressalis, sdu duc than lia
Chau A, hoic siu duc than lta), buém cudn 14 aa (Cnaphalocrocis medinalis), sdu kéo
mang 1& ngd (Crambus caliginosellus), sdu kéo mang co xanh (Crambus teterrellus),
sau duc than cdy ngd Tay Nam (Diatraea grandiosella), sdu duc than cay mia (Diatraea
saccharalis), 4u tring cla siu budm c6 gai (Earias insulana), sdu c6 ddém (Earias
vittella), siu buém M§ (Helicoverpa armigera), séu duc bép trén cay ngd (Helicoverpa
zea, con duogc biét 13 sAu duc vo dau tuong va sdu budm hai bong), sdu chdi thubc 14
(Heliothis virescens), sdu kéo mang co (Herpetogramma licarsisalis), sdu ngai dém dau
T4y (Striacosta albicosta), sdu buém cdy nho Chau Au (Lobesia botrana), sdu &n 14 cam
(Phyllocnistis citrella), buém trang 16n (Pieris brassicae), buém tring nho (Pieris
rapae, con dugc biét 12 sdu bip cai nhap), sdu xanh da lang (Spodoptera exigua), sau
ngai dém thudc 14 (Spodoptera litura, con duoc biét 1a sdu budém cum), va sdu an la

khoai tay (Tuta absoluta).

Viéc d& cap trong sing ché dén “phan tir ADN da phan 14p” hodc thuét ngit hodc
cum tir twong duong, duge dy dinh c6 nghia la phén tir ADN nay la phén tir xuét hién
mot minh hodc két hop véi cac thanh phin khéc, nhung khong nam trong moi trudng tu
nhién cuia nd. Vi du, cac thanh phﬁn axit nucleic nhu trinh ty ma hdéa, trinh tu intron,
trinh tu d4n khong duge dich ma, trinh tu khéi dAu, trinh tu két thuc dich ma, va tuong
tu, ma duogc tim théy mot cach tur nhién trong ADN ctia b gen cuia sinh vét khong duoc
coi la “dugc phéan lap” véi diéu kién 12 thanh phan niy ndm trong bd gen cla sinh vat
ndy va & vi tri trong bd gen ma né dugc tim théy mot cach tu nhién trong d6. Tuy nhién,
mdi thanh phan trong céc thanh phan nay, va cac bd phén clia céc thanh phin nay, s& 1a
“dugc phén 14p” trong pham vi sang ché v6i didu kién 1a thanh phan nay khong nam
trong bd gen clia sinh vat va & vi tri trong bd gen ma trong d6 né dugc tim thdy mot cach
tw nhién. Tuong ty, trinh ty nucleotit ma héa protein trur sau va bién thé trir su tu nhién
bét ky ctia protein d6 s& 1a trinh ty nucleotit dugc phéan lap véi diéu kién 1 trinh tu

nucleotit ndy khong nim trong ADN cua vi khudn ma tir d6 trinh tu ma hoa protein nay
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duge tim thiy ty nhién. Trinh ty nucleotit tbng hop mi hoa trinh ty axit amin clia protein
trir sdu tu nhién s& duogc coi 1a dugc phan 14p véi cac muc dich cta sang ché. V&i céc
muc dich ctia sang ché, trinh tu nucleotit chuyén gen bét ky, nghia 14, trinh tu nucleotit
cua ADN duogc gén xen vao bd gen cua céc té bao cta thuc vat hodc vi khuén, hoic ¢6
mit trong vecto ngoai nhidm sic thé, s& duoc coi 14 trinh ty nucleotit dugc phén 13p du
né xuét hién trong plasmit hodc cAu tric twong tu dugc st dung d8 bién nap cac té bao
ndy, trong bd gen cta thyc vét hodc vi khuén, hay c6 mit v6i lugng phat hién duge trong
md, dong con, cac mau sinh hoc ho#ic c4c san phﬁm hang héa thu duge tir thue vat hodc

vi khuan.

Nhu duge mo ta thém trong sang ché, khung doc m& (ORF) mi hoa TIC6757 (SEQ
ID NO:19) duoc phat hién ra trong ADN thu dugc tit Paenibacillus popilliae ching
DSC004343. Trinh ty m3 hdéa dugce tach dong va duge biéu hién trong té bao chu vi
khuén dé san sinh ra c4c protein tai t8 hop dugc st dung trong thir nghiém sinh hoc. Cac
k§ thut tin sinh hoc va sang loc thong luong cao duogc st dung dé sang loc céc trinh tu
vi khuén cho céc gen mi hoa protein thé hién su twong ddng véi TIC6757. Khung doc
m& (ORF) mi héa TIC7472 (SEQ ID NO:7) duge phat hién ra trong ADN thu duoc tir
Paenibacillus popilliae ching DSC007648. Khung doc m& (ORF) ma hoa TIC7473
(SEQ ID NO:11) dugc phét hi¢n ra trong ADN thu duogc tir Paenibacillus popilliae
ching DSC008493. Thir nghiém sinh hoc st dung cac protein thu dugc tir té bao chu vi
khuin ctia TIC6757 ching minh tic dung khéng lai bd canh vy loai séu xanh da lang
(Spodoptera exigua), sdu Xxam (Agrotis ipsilon), sau duc bép trén cdy ngd (Helicoverpa
zed), sdu 14 bong (Alabama argillacea), sdu to cai bép (Plutella xylostella), sau duc than
cdy ngd Chau Au (Ostrinia nubilalis), sdu xanh mua thu (Spodoptera frugiperda), sdu
xanh mua thu khang Cryl1Fal (Spodoptera frugiperda), su duc thoi xa xua (OWB,
Helicoverpa armigera), sau khoang phuong Nam (Spodoptera eridania), sdu do dau
tuong (Chrysodeixis includens), sdu c6 d6m (Earias vittella), sdu duc than cdy ngd Tay
Nam (Diatraea grandiosella), sdu chdi thubc 14 (Heliothis virescens), sau ngai dém
thude 14 (Spodoptera litura, con duge biét 13 sdu budém cum), va siu buém déu meo
(Anticarsia gemmatalis). Thir nghi¢m sinh hoc sir dung céc protein thu dugc tur té bao
chtt vi khudn ctia TIC7472 va TIC7473 chiing minh tic dung khang lai bo canh vay loai

sdu duc bap trén cdy ngd (Helicoverpa zea), séu xanh mua thu (Spodoptera frugiperda),
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sau khoang phuong Nam (Spodoptera eridania), sdu do déu twong (Chrysodeixis

includens), va siu duc than cdy ngd Tay Nam (Diatraea grandiosella).

DA biéu hién trong t& bao thuc vét, cic protein TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, va TIC7473PL c6 thé dugc bidu hién dé nam trong bao twong

17/105

hozc gan dich nhiéu co quan bao khac nhau cta t€ bao thuc vat. Vi dy, viéc gan dich

mot protein vao luc lap co6 thé 1am tang mirc ndng do protein dugc biéu hién trong thuc
vét chuyén gen trong khi ngén can céc kiéu hinh khong hoat dong xay ra. Viéc gén dich
cling c6 thé gy ra su ting tic dung khéng sau bénh & su kién chuyén gen. Peptit dich
hodc peptit chuyén 1a chudi peptit ngin (dai 3-70 axit amin) didu khién su van chuyén
mdt protein dén ving déc hiéu trong té bao, bao gém nhan, ty thé, ludi ndi chét (ER),
luc lap, khong bao, peroxisome va mang sinh chat. Mot sé peptit dich duge cét ra khoi
protein nay bdi peptidaza tin hiéu sau khi cac protein nay dugc vén chuyén. Dé gén dich
vao luc lap, céac protein chira cac peptit chuyén chira khodng 40-50 axit amin. Dbi véi
cdc md ta vé viée st dung céc peptit chuyén luc lap, xem Patent M§ s6 5,188,642 va
5,728,925. Nhiéu protein nam trong luc lap dugc biéu hién tir cac gen nhan dudi dang
cac tién chit va duoc gin dich vao luc lap boi peptit chuyén luc lap (CTP). Vidu vé céc
protein luc lap dugc phan lap nay bao gbm, nhung khong gi6i han &, cac protein dugc
lién hop véi tiéu don vi nhé (SSU) cla ribulose-1,5,-bisphosphat carboxylaza,
ferredoxin, ferredoxin oxidoreductaza, phitc hop thu 4nh séng protein I va protein I,
thioredoxin F, enolpyruvyl shikimate phosphat synthaza (EPSPS), va céc peptit chuyén
dugc md ta trong Patent My s6 7,193,133. P4 chitng minh dugc trén in vivo va in vitro
14 c4c protein khong phai luc lap c6 th8 duoc gén dich vao luc lap bang cach st dung
cac thé dung hop protein v&i CTP khéc loai va CTP nay 1a du d8 gén dich protein vao
luc lap. Viéc dua vao peptit chuyén Iuc lap thich hop nhu Arabidopsis thaliana EPSPS
CTP (CTP2) (xem, Klee et al., Mol. Gen. Genet. 210:437-442, 1987) hoac Petunia
hybrida EPSPS CTP (CTP4) (xem, della-Cioppa et al., Proc. Natl. Acad. Sci. USA
83:6873-6877, 1986) d4 dugc chira la gén dich céc trinh tu protein EPSPS khéc loai
vao luc lap & cac thuc vat chuyén gen (xem, Patent My s 5,627,061; 5,633,435; va
5,312,910; va EP 0218571; EP 189707; EP 508909; va EP 924299). D8 gin dich protein
doc td TIC6757 hodc TIC6757PL vao luc lap, trinh tu mé hoa peptit chuyén luc lap duogc
dit 5' trong lién két theo cach hoat d@dng dugc va trong khung véi trinh tw ma hoa téng
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hop mé hoa protein doc t5 TIC6757 hoge TIC6757PL ma da dugc thiét ké dé biéu hién

toi vu & té bao thuce vat.

DPuoc dé xudt 14 cac trinh ty protein ddc tb bd sung lién quan dén TIC6757,
TIC7472, va TIC7473 ¢6 thé dwoc tao ra biang cach sit dung trinh tw axit amin
c0aTIC6757, TICT472, hoic TICT473 dé tao ra céc protein méi véi céc déc diém méi.
Céc protein doc t6 TIC6757, TICT472, va TICT473 ¢6 thé dugc sdp xép thing hang dé
két hop céc khac biét & mirc do trinh tu axit amin vao céc bién thé trinh tu axit amin méi
va tao ra céc thay dbi thich hop cho trinh ti axit nucleic tai t6 hop mi héa cac bién thé
nay.

Séng ché dé xufit thém 12 c4c bién thé duoc cai tién cia 16p doc tb protein TIC6757
c6 thé duoc thao téc di truyén in planta bang cach sir dung nhiéu phwong phap bién tap
gen khac nhau da biét trong linh vuc nay. Céc cong nghé duge sit dung dé bién tap gen
nay bao gdm, nhung khong gi6i han ¢, ZFN (nucleaza ngén tay k&m), meganucleaza,
TALEN (céc nucleaza hiéu img tuwong tu chét hoat héa phién m3), va hé théng CRISPR
(nhém céc trinh ty tai nhiém ngén dbi xing I3p lai thudng xuyén-Clustered Regularly
Interspaced Short Palindromic Repeats)/Cas (dugc lién hop véi CRISPR). Cac phuong
phép bién tip gen ndy c6 thé dugc sit dung dé lam bién ddi trinh tw m hoa protein doc
t d& duoc bién nap vao t& bao thuc vt thanh trinh tw ma hoa ddc 6 khac. Cu thé 13,
nhd cac phuong phap nay, mot hodc nhiéu codon trong trinh ty ma héa doc t6 duoc thay
ddi dé thao tac di truyén trinh tu axit amin protein mdi. Ngoai ra, mot doan trong trinh
tu ma héa duge thay thé hodc 1am mét doan, hodc cac doan ADN bd sung duoc gén xen
vao trinh tuy ma hoéa, dé thao tac di truyén trinh tu ma héa doc td méi. Trinh ty mi héa
doc t6 méi nay c6 thé ma hoa protein doc td ¢6 cac dic diém mdi nhu hoat tinh hodc
phé khéng lai sdu bo dugc gia ting, cling nhu tao ra tac dung chéng cac loai sdu bo ma
da phat trién kha niang khang lai protein doc t8 con tring ban dau. Té bao thuc vat chia
trinh tu ma hoa doc t6 da duoc bién tap gen 6 thé duge sir dung bang cac phuong phap
da biét trong linh vyc nay dé tao ra céc‘thuc vat hoan chinh biéu hién protein doc t6 méi
nay.

Ciing duoc d& xuét 13 cic doan ctia TIC6757, TIC7472, va TIC7473 hodc céc bién
thé protein ctia né co6 thé 13 dang dugc cét, trong d6 mot hodc nhiéu axit amin bi loai bd
tr dau cing N, dau cung C, gifta protein, hodc td hop ctia cac vi tri ndy, trong d6 céc

doan va céc bién thé ndy van gilt duoc hoat tinh trc che con trung. Céc doan nay co thé
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13 cAc bién thé tu nhién hodc tdng hop ctia TIC6757, TIC7472, va TIC7473 hodc céc
bién thé protein thu dugc, nhung nén giit duge hoat tinh tre ché con tring cta it nhét 13

TIC6757, TIC7472, hoac TIC7473.

Céc protein ma tuong tw voi cac protein TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, va TIC7473PL ¢6 thé duoc nhan dang va dugc so sanh v6i nhau
bﬁng céch sir dung nhiéu thuat toan dya trén may tinh khac nhau da biét trong linh vuc
ndy (xem Bang 1 va 2). Cac ti 1€ phan trim tuong ddng trinh tu axit amin dugc bo cdo
trong sang ché 1 két qua ctia k¥ thut sip xép thang hang trinh tu Clustal W st dung
cac tham sb mic dinh nay: Ma trdn khéi lugng: blosum, Diém phat m¢ khoang tréng:
10,0, Biém phat kéo dai khoang tréng: 0,05, Khoang trbng wa nudc: 6, cc gbc wra nurdc:
GPSNDQERK, c4c diém phat khoang trbng dic hiéu gbe: ¢6 (Thompson, et al (1994)
Nucleic Acids Research, 22:4673-4680). Ti I¢ phan trdm twong d6ng trinh ty axit amin
con duge tinh toan bang cach 14y 100% nhan véi (s6 axit amin tuong ddng/d6 dai
protein). Cac thuét toan sip xép thing hang khac ciing sin c6 trong linh vic ny va cung
clp cac két qua tuong tu v6i cac két quéa thu dugc bang cach st dung k¥ thuat sp xép

thing hang Clustal W va dugc dé xuét & day.

Puogc du dinh 1a protein thé hién hoat tinh trc ché con tring khang lai c4c loai één
tring canh vay c6 quan hé véi TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473,
hodc TIC7473PL néu protein ndy dugc st dung trong truy vén, vi du, trong sap xép
thing hang Clustal W, va céc protein theo sang ché nhu duoc chi ra trong SEQ ID NO:2,
SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:16, SEQ ID NO:12, hodc SEQ ID NO:18
duoc nhén dién 1a céc so khép trong sép xép thing hang ndy trong d6 protein truy van
thé hién su twong ddng axit amin it nhét 12 85% dén khoang 100% doc theo d dai ctia
protein truy Vén, nghia 12 khoang 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, 100%, hogc ti 1& phin trim bat ky trong khoang nay.

Céc protein dién hinh TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, va
TIC7473PL dugc sép xép thiang hang véi nhau bang cach st dung thuét toan Clustal W.
Ma trin theo cap cta cac ti 1¢ phin tram ddng nhAt trinh tu axit amin cho mdi protein c6
d6 dai dﬁy du dugc tao ra, nhu duge bao céo trong Bang 1.

Bang 1. Ma trén theo cip thé hién cac protein dién hinh TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, va TIC7473PL.
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~[TIC6757 | TIC6757 PL | TIC7472 | TICT472PL [ TIC7473 | TICT4T3PL
Pocts | (SEQID | (SEQID |(SEQID| (SEQID |(SEQID | (SEQID
NO2) | NO4) | NO:8) | NO:16) | N0:12) | NO:1g)

srom |- 99,9 997 | 996 | 999 | 997
NO2) 19) | 195 | (9% | (19) | (195)
TIC6757

PL | 997 ] 99,5 | 997 | 996 | 999
(SEQID | (796) 794 | (196) | (195 | (197)
NO:4)
ggg‘g 99,7 99,6 ] 999 | 999 | 99,7
o) | @5 | (9 796) | (196) | (795)
TIC7472

PL | 99,5 99,7 99,7 ] 99,6 | 99,9
(SEQID | (794) | (196) = | (79) (195 | (197)
NO:16)
ESI%“ZS 99,9 99,7 99,9 | 99,7 ) 99,9
S | @) | @5 | %) | (199) (796)
TIC7473

PL | 996 99,9 996 | 999 | 997 ]
SEQID | (195) | (197) | (195 | (97 | (196)
NO:18)

M0 ta bang: Su sap xép thing hang Clustal W gifta (X) va (Y) dugc béo cdo trong
ma trin theo cap. Ti1é ph?ln tram déng nhét axit amin gitta tat ca cac cip duogc tinh toan

va duoc thé hién bing sb tht nhét trong mdi 6. S thit hai (trong d4u ngoic don) trong

mdi 6 thé hién s6 lugng cic axit amin giong nhau gifta mot cdp.

Ngoai ti 16 phin trim ddng nhat, TIC6757, TIC6757PL, TIC7472, TIC7472PL,
TIC7473, TIC7473PL va céc protein lién quan cling c6 thé ¢6 quan hé véi nhau boi chu
tric bac mdt (cac motif axit amin dugc bao tén), bdi do dai (khoang 797 axit amin), va

boi cac dic didm khac. Cac dic didm cta céc doc td protein TIC6757, TIC6757PL,

TIC7472, TIC7472PL, TIC7473, va TIC7473PL dugc béo céo trong Bang 2.

20

20/105



45055

Bang 2. Cac dic diém chon loc cta cac protein TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, va TIC7473PL

Protein Khéi |Dodai| Piém | Pién | Sé S6 S6 S6
luwong axit déng tich & 46| lugng | luong | luong | luong
phantl | amin | dién |PH=7,0 |cdc axit|céc axit| cac axit |cac axit
(theo amin | amin |amin ky [amin c6
Daltons) bazo axit nude cuc
manh (-| manh
)

T1C6757 90011,21| 797 [4,4289| -34,5 81 112 391 406
TIC6757PL |90082,29 | 798 |4,4289 | -34,5 81 112 392 406
TIC7472 90096,28 | 797 |4,4141| -35,5 81 113 390 407
TIC7472PL |90167,36| 798 |4,4141| -35,5 81 113 391 407
T1C7473 90069,25| 797 |4,4141| -35,5 81 113 390 407
TIC7473PL |90140,33| 798 |4,4141| -35,5 81 113 391 407

Nhu duge mo ta thém trong phﬁn Vi du thuc hién sang ché, trinh tu phan tir axit
nucleic tdng hop mi héa bién thé ctia TIC6757, TIC6757PL duge thiét ké dé sit dung &
thuc vat. Trinh ty phén tir axit nucleic tai td hop dién hinh ma dugc thiét ké dé str dung
& thuc vat mi hoa protein TIC6757PL duogc thé hién b%lng SEQ ID NO:3. Protein
TIC6757PL c6 axit amin alanin bd sung ngay sau methionin khoi d4u so véi protein
TIC6757. Gdc alanin bd sung duogc gén xen vao trinh tur axit amin TIC6757 dugc cho la
cai thién su biéu hién cla protein ndy in planta. Tuong ty, cac trinh ty phén tr axit
nucleic tdng hop ma héa cac bién thé cta TIC7472 va TIC7473 dugc goi & ddy la
TIC7472PL va TIC7473PL, twong ng, va duoc thiét ké dé sit dung & thuc vat. Cac
trinh tu phén tr axit nucleic tdng hop dién hinh ma dugc thiét ké dé str dung & thuc vat
mé héa TIC7472PL va TIC7473PL dugc thé hién 1an luot bang SEQ ID NO:15 va SEQ
ID NO:17. Cé protein TIC7472PL va TIC7473PL déu ¢6 axit amin alanin b6 sung ngay
sau methionin khéi dau so véi cac protein TIC7472 va TIC7473.

Céc caxet va vecto biéu hién chira trinh ty phén tir axit nucleic tai td hop c6 thé
dugce tao ra va duge dua vao té bao cy ngd, dau twong hodc bong theo cac phuong phap
bién nap va céc k¥ thuat da biét trong linh vuc nay. Vi du, sy bién nap qua trung gian
Agrobacterium duge md ta trong Cong bb don yéu cAu cAp patent M§: 2009/0138985A1
(dau twong), 2008/0280361A1 (dau twong), 2009/0142837A1 (ngd), 2008/0282432
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(bong), 2008/0256667 (bdng), 2003/0110531 (laa my), 2001/0042257 Al (cu cai
duong), Patent My s6 5,750,871 (hat cai dau), 7,026,528 (lua my), va 6,365,807 (gao),
va trong Arencibia et al. (1998) Transgenic Res. 7:213-222 (mia) toan bd cac tai licu
nay dugc dua vao day béng cach vién din toan bd. Cac t& bao da bién nap c6 thé duoc
t4i sinh thanh cac thuc vat bién nap ma biéu hién céc protein TIC6757PL, TIC7472 va
TIC7473 va ching minh tac dung trir sdu bﬁng thir nghiém sinh hoc dugc thue hién khi
c6 mat du tring siu bénh canh vay bang cach str dung céc dia 14 cdy thu dugc tlr thuc
vat duoc bién nap nay. Céc thuc vat c6 thé thu dugc tir cac té bao thuc vat nay béng
c4ch tai sinh, gieo hat, thu phén hodc céc k¥ thuat bién nap mo phan sinh. Céc phuong
phép dé bién nap thuc vét 1 d4 biét trong linh vyc nay.

Ngoai cac phuong phap bién nap truyén théng, trinh tw ADN, nhu gen chuyén,
(cac) caxet biéu hién, v.v., c6 thé duoc gén xen hodc duoc tich hop vao mot vi tri cu thé
hoic locut trong bd gen cta thuc vat hodc té bao thuc vat béng cach tich hgp dinh huéng
vi tri. (C4c) phén tir va ciu tric ADN tai td hop theo sang ché do d6 c6 thé bao gdm
trinh tu khudn cho chura it nhét mot gen chuyén, caxet biéu hién, hoic trinh tv ADN
khéc dé gén xen vao bo gen cua thuc vat hodc té bao thuc vat. Khuodn cho dé tich hop
dinh huéng vi tri ¢6 thé bao gbm thém mdt hodc hai nhanh twong ddng ndm bén sudn
trinh tu gén xen (nghia 13, trinh tu, gen chuyén, caxet, v.v. dé& dugc gén xen vao bd gen
thue vat). (Cac) cdu tric ADN téi td hop theo séng ché c6 thé chira thém (céc) caxet bidu
hién mi héa nucleaza dic hidu vi tri va/hodc (cac) protein li€n hop bét ky dé thuc hién
su tich hop dinh hudng vi tri. (C4c) caxet biéu hién nucleaza nay cé thé c6 mit trong
cling mot phan tir hodc vecto véi khudn cho (¢ vi tri cis) hodc trén phan tir hodc vecto
riéng biét (& vi tri trans). Mot s& phuong phap dé tich hop dinh huéng vi tri da biét trong
linh vuc nay bao gdm céc protein khéc nhau (hodc phirc hop cua cc protein va/hoac
ARN huéng dan) ct ADN bd gen d& tao ra su dit hodic gdy chudi kép (DSB) & vi tri
hoc locut mong mudn trong by gen. N6i ngén gon nhu dugce hiéu trong linh vuc nay,
trong qué trinh stra DSB hodc chd dut duoc giy ra bdi enzym nucleaza, ADN khudn cho
¢4 thé duoc tich hop vao bd gen & vi tri cia DSB hodc chd dat. Su c6 mit cua (céc)
nhanh tuong dong trong khudn cho ¢6 th8 thuc ddy su thu nhan va gén dich cta trinh tu
gén xen vao bo gen thyc vat trong qud trinh sira nho sy tai tb hop tuong déng, mac du
hién tuong gin xen c6 thé xay ra do viée ndi diu khong twong dong (NHEJ). Vi du vé

cic nucleaza dic hiéu vi tri ¢ thé duge st dung bao gom nucleaza ngén tay kém,
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meganucleaza dugc thao tac di truyénv hoic tu nhién, cic TALE-endonucleaza, va cac
endonucleaza duoc huéng din badi ARN (vi du, Cas9 hodc Cpfl). Pbi véi cac phuong
phép st dung céc nucleaza dac hiéu vi tri dugc huéng din béi ARN (v dy, Cas9 hoidc
Cpfl), (céac) cAu triic ADN téi t6 hop cling s& bao gdm trinh ty m3 héa mdt hodc nhiéu
ARN huéng din dé didu khién nucleaza nay dn vi tri mong mudn trong bo gen thyc

A

vat.

Ché phém phén tir axit nucleic tai td hop mé héa TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, va TIC7473PL dugc & xut. Vi du, cac protein TIC6757,
TIC6757PL, TIC7472, TIC7472PL, TIC7473, va TIC7473PL c6 thé dwoc biéu hién véi
céc cAu tric ADN t4i td hop, trong d6 phan tir polynucleotit véi ORF ma hoéa protein
duoc lién két theo cach hoat dong dugce véi cac yéu td biéu hién di truyén nhu trinh ty
khoi dau va yéu t6 didu hoa khac bat ky cin thiét cho su biéu hién trong hé théng ma
chu tric nay duogc du kién cho n6. Céc vi du khdng giéi han bao gém trinh tu khoi dau
hoat dong & thuc vat lién két theo cach hoat dong dugc véi trinh ty ma hoéa protein
TIC6757PL, TIC7472PL, hoic TIC7473PL @& biéu hién protein nay & thyc vét hodc
trinh tu khoi d4u hoat dong Bt lién két theo cach hoat dong dugc véi trinh ty ma hoa
protein TIC6757, TIC7472, hodc TIC7473 dé biéu hién protein ndy & vi khuén Bt hoic
loai Bacillus khac. Cac yéu t6 khac c6 thé duoc lién két theo cach hoat dong dugc véi
trinh tu ma héa protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc
TIC7473PL bao gbém, nhung khdng gidi han o, yéu t6 ting cudng, intron, céc trinh tw
din dau khong dugce dich mé, cac duoi c¢d dinh protein dugc mé hoéa (dudi HIS), cac
peptit hoan vi (nghia la,cac peptit chuyén plastid, cac peptit tin hiéu), cac trinh tu
polypeptit cho cac enzym bién ddi sau dich m4, cac vi tri lién két ribosom, va cac vi tri
dich ARNi. CAc phén tir polynucleotit t4i t5 hop dién hinh duge d& xudt & ddy bao gom,
nhung khong gidi han ¢, trinh tu khoi d4u khéc loai lién két theo cach hoat dong duoc
véi polynucleotit nhu SEQ ID NO:3, SEQ ID NO:1, SIQ ID NO:7, SEQ ID NO:11,
SEQ ID NO:15, va SEQ ID NO:17 mé héa céc polypeptit hodc protein twong Ung ¢o
trinh ty axit amin nhu duge chi ra trong SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:8,
SEQ ID NO:12, SEQ ID NO:16, va SEQ ID NO:18. Trinh ty khéi d4u khéc loai cling
¢6 thé duoc lién két theo cach hoat dong dugc v6i cée trinh ty ma héa ADN tong hop
mai héa TIC6757PL, TIC7472PL, hoic TIC7473PL dugc gén dich plastid; hodc
TIC6757PL, TIC7472PL, hodc TIC7473PL khdng dugc gén dich. C4c codon ctia phan
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tir axit nucleic t4i t hop mi hoa cac protein duge mo ta & day c6 thé duoc thay thé bang

cée codon ciing nghia (d4 biét trong Iinh vyc niy 1a dot bién thé cam).

Chu tric ADN ti t§ hop chita trinh tw mi héa protein TIC6757, TIC6757PL,
TIC7472, TIC7472PL, TIC7473, hoac TIC7473PL ¢6 thé chira thém ving ADN ma hoa
mot hodc nhidu chét trc ché con tring ma cd thé duoc cu tao dé biéu hién déng thoi
hoidc dé)ng biéu hién véi trinh tt ADN ma hoa protein TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, hoic TIC7473PL, protein khac v6i protein TIC6757,
TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc TIC7473PL, phan tir dsSARN trc ché
con tring, hodc protein phu thudc. Cac protein phu thude bao gdm, nhung khéng gi6i
han 0, déng nhén t6, enzym, dbi tac lién két, hodc cac chét khéc ¢6 chire niang hd trg cho
tac dung cua chét trc ché con tring, vi du, béng cach hd tro su biéu hién clia no, tic dong
dén @6 6n dinh ctia né & thue vat, t8i wu hoéa nang luong tw do dé oligome hda, lam ting
doc tinh cua nd, va lam ting phé hoat tinh ctia n6. Protein phu thudc co thé tao thuan loi
cho su hép thu ctia mot hodc nhidu chét e ché con tring, vi dy, hodc ting cudng tac

dung gdy doc ctia cht doc.

Céu triic ADN t4i t3 hop c6 thé duoc lap rap nhdy d6 toan b cac protein hodc cac
phén tir dSARN dugc biéu hién tir mot trinh tu khoi d4u hodc mdi protein hodc céc phan
tir dSARN 13 dudi su kidm soét ctia céc trinh tr khoi dAu riéng biét hodc mdt sb 6 hop
cta ching. Protein theo sang ché c6 thé duoc bidu hién tir hé bidu hién nhidu gen trong
d6 mot hodc nhidu protein trong sb TIC6757, TIC6757PL, TIC7472, TIC7472PL,
TIC7473, hodc TIC7473PL duoc biéu hién tir mdt doan nucleotit chung ma ciing chira
cac khung doc mé va céc trinh tu khéi dau khéc, tuy theo loai hé biéu hién duoc lua
chon. Vi dy, hé biéu hién nhiéu gen vi khuln c6 thé sir dung mot trinh tu khoi dau duy
nhét d& didu khidn su bidu hién ctia cac khung doc mé 1ién két bdi/ndi tiép tir bén trong
mdt operon duy nhit (nghia 13, biéu hién da xitron). Trong mot vi du khac, hé biéu hién
nhidu gen thyc vt ¢6 thé sir dung caxet biéu hién duoc lién két hodc khong duge lién
két boi, mdi caxet biéu hién protein khac nhau hodc chit khac nhu mdt hozic nhiéu phéan

tor dsARN.

Céc polynucleotit tai t6 hop hoic cac chu triic ADN téi t6 hop chira trinh ty ma
héa protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc TIC7473PL
¢6 thé duge phan phdi cho cac té bao chu bing céc vecto, vi dy, plasmit, baculovirut,

nhidm sic thé téng hop, virion, cosmid, phagemid, thé thuc khudn hoic vecto virut. Cc
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vecto nay co thé dugc str dung dé dat duoc su biéu hién dn dinh hodc tam thoi trinh tur
mi héa protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hoac
TIC7473PL trong té bao chii, hodc su biéu hién tiép ctia polypeptit dwoc mi hoa nay.
CAu tric polynucleotit ti t6 hop hozc ADN tai td hop ngoai sinh ma chura trinh tur ma
hoa protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hoac TIC7473PL

va duge dua vao t& bao chii dwgc d cap trong sang ché 1a “gen chuyén”.

Céc té bao vi khuén chuyén gen, té bao thuc vat chuyén gen, cc thuc vét chuyén
gen, va cac bd phan ctia thuc vat chuyén gen ma chira polynucleotit tai t6 hop biéu hién
bét ky mdt hodc nhiéu trong s6 TIC6757 hodc ho trinh ty m& hoéa protein doc td lién
quan dugc dé xuét ¢ day. Thudt ngit “t& bao vi khuan” hodc “vi khuAn” ¢6 thé bao gém,
nhung khong gi6i han ¢, t& bao Agrobacterium, Bacillus, Escherichia, Salmonella,
Pseudomonas, Brevibacillus, Klebsiella, Erwinia, hodc Rhizobium. Thuat nglt “t& bao
thuc vat” hodc “thuc vat” cd thé bao gém, nhung khong gi6i han & cy hai la mim hbéc
cdy mot 1a maAm. Thuit ngit “t& bao thuc vat” hoic “thuc vat” cling c6 thé bao gém
nhung khong giéi han &, cdy hodc té bao cua cdy cé linh lang, chudi, lua mach, dau,
bdng cai xanh, bép cai, cai, ca rdt, sén, thau dau, bong cai tréng, can tay, ddu ga, cai
thao, cam, dira, ca phé, ngd, co ba 14, bong, bau bi, dua chudt, linh sam Douglas, ca tim,
bach dan, cdy lanh, toi, nho, cdy hublong, téi tay, rau diép, thong trAm huong, ké, dua,
qué hach, yén mach, oliu, hanh tdy, cdy céanh, co, c6, ddu Ha Lan, lac, ti€u, dau tridu,
théng, khoai tdy, bach duong, bi do, thong Radiata, cai ct, hat cai dau, 10a, cay than 18,
lda mach den, hdng hoa, cdy bui, cdy cao luong, thong phwong Nam, dau tuong, rau
chan vit, qua bi, ddu tdy, cu cai dudng, mia, hoa huéng duong, ngd ngot, gb gdm, khoai
lang, c6 ké My, che, thudc 14, ca chua, tiéu hac mach, cd, dua hiu, va laa my. Trong mot
sb phuong an, thuc vat chuyén gen va cac bd phan cta thyc vat chuyén gen dugc tai
sinh tr t& bao thuc vat chuyén gen duogc d& xuét. Trong mot ) phuong an, thuc vat
chuyén gen c6 thé thu dugc tir hat chuyén gen, bang cach cét, bé gy, nghién hogc cach
khéac d8 tach bo phan nay ra khoi thuc vat. Trong mot s6 phuong 4n, bo phan ctia thue
vat co thé 13 hat, qua nang, 14, hoa, than, r& hodc phﬁn bét ky cta ching, hodc phén
khong thé tai sinh ctia bd phan cua thuc vat chuyén gen. Nhu dugc sir dung trong ngit
canh ndy, phan “khong thé tai sinh” ctia bd phan cta thyc vat chuyén gen 13 phin ma
khong thé duoc cam tmg dé tao ra thuc vat hoan chinh hozc phﬁn khong thé dugc cam

ung dé tao ra thuc vat hoan chinh c¢6 kha ning sinh san hitu tinh va/hoac vo tinh. Trong
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mot sb phuong an, phﬁn khéng tai sinh dugc ciia bd phén thuc vat 1a mot phﬁn cua hat,

qua nang, 14, hoa, than hozc ré chuyén gen.

Phuong phép tao ra cdy chuyén gen chira lugng protein TIC6757, TIC6757PL,
TIC7472, TIC7472PL, TIC7473, hoac TIC7473PL uc ché con tring canh vay dugc s
xuét. Céc thuc vat ndy c6 thé duoc tao ra bang cach dua polynucleotit tai t6 hop ma ma
hoa bat ky trong s6 cac protein dugc d2 xuét theo séang ché vao té bao thuc vat, va chon
thuc vat thu duoc tir té bao thuc vat ndy ma biéu hién cac protein nay véi lugng tre ché
con tring canh vay. Cac thuc vat c6 thé thu dugc tir cac té bao thuc vat nay béng cach
tai sinh, gieo hat, thu phén hodc céc k¥ thuét bién nap m6 phan sinh. Cac phwong phép

dé bién nap thuc vat 1a da biét trong linh vurc ndy.

Céc san phim thuc vat da xu 1y, trong d6 san pham d4 xir ly nay chira lugng phét
hién dugc cta protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hoac
TIC7473PL, doan uc ché con tring hodc mot doan cia n6, hodc phﬁn phan biét bét ky
ctia nd, cling dugc md ta & day. Trong mot sd phuong 4n, san phim d3 xir ly nay duoc
chon tlir nhom bao gém cac bd phéan cua thuc vét, sinh khdi thue vat, dAu, bot thd, dudng,
thire dn gia stc, tinh bot, tAm, c4m, X0 Vvai, vo, hat d& xir Iy va hat. Trong mot sb phuong
4n, san phAm da xir Iy nay 1a khong thé tai sinh duoc. San pham thye vét nay c6 thé bao
gém cac san phém hang hoa hoeflck cac san phém thwong mai khéc thu dugc tir thyc vat
chuyén gen hodc b phén cla thuc vét chuyén gen, trong do san phém hang héa hodc
céc san pham khéc cé thé duoc theo ddi qua thwong mai bang cach phat hién cac doan
nucleotit hoic ARN duogc bidu hién hodc cac protein ma ma hoa hodc chura cac phén
phén biét ctia protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc
TIC7473PL.

Céc thuc vat biéu hién céc protein TIC6757, TIC6757PL, TIC7472, TIC7472PL,
TIC7473, hodc TIC7473PL c6 th8 duoc lai bang cach gdy gidng véi cac sy kién chuyén
gen bidu hién cac protein doc t6 khac va/hodc biéu hién céc dic diém chuyén gen khac
nhu gen dung nap thudc diét co, gen gdy ra cac dac didm vé san luong hodc dung nap
stress va tuong ty hodc cac dic diém nay c6 thé duoc két hop vao mot vecto duy nhét

nhd d6 céac dic diém nay dugc lién ket toan bo.

Nhu duge md ta thém trong phén Vi du thuc hién sang ché, cac trinh tw ma hoa

protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hoac TIC7473PL va
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cAc trinh tu c6 ti 18 phin trim ddng nhit dang ké véi TIC6757, TIC6757PL, TICT7472,
TIC7472PL, TIC7473, hoac TIC7473PL ¢6 thé duoc nhan dang béng cach sir dung céac
phuong phap da biét ddi véi ngudi c6 kién thire trung binh trong linh vye ndy nhu phan
tng chudi polymeraza (PCR), khuéch dai nhiét va lai. Vi du, cac protein TIC6757,
TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc TIC7473PL c6 thé duoc sir dung dé
san sinh ra cac khang thé lién két dic hidu véi cac protein lién quan, va cd thé dugc st

dung dé sang loc va phét hién cac thanh vién protein khac c0 lién hé gén.

Ngoai ra, cac trinh tu nucleotit ma hoa protein doc td TIC6757, TIC6757PL,
TIC7472, TIC7472PL, TIC7473, va TIC7473PL ¢6 thé duoc sir dung 1am doan do va
doan mdi dé sang loc dé nhén dién cac thanh vién khéc ctia 16p nay bﬁng cach st dung
phuong phép khuéch dai chu trinh nhiét hogc khuéch dai dang nhiét va phuong phép lai.
Vi du, céc oligonucleotit thu duge tir trinh tu nhu dugc chi ra trong SEQ ID NO:3, SEQ
ID NO:15, hodc SEQ ID NO:17 ¢6 thé dugc sir dung dé xéc dinh sw c6 mat hodc véng
mat cla cac gen chuyén TIC6757PL, TIC7472PL, hoac TIC7473PL trong mau axit
deoxyribonucleic thu duoc tir san phim hang héa. Vi do nhay clia mot s6 phuong phap
phat hién axit nucleic st dung cac oligonucleotit, dugc du doan la cac oligonucleotit thu
duoc tir cac trinh tw nhu duge chi ra trong SEQ ID NO:3, SEQ ID NO:15, va SEQ ID
NO:17 ¢6 thd duoc st dung dé phat hién gen chuyén TIC6757PL, TIC7472PL, va
TIC7473PL trong san phim hang héa thu duge tir cac ngudn gop, tai d6 chi mot phan
ctia san phim hang héa 12 thu dugce tir thue vat chuyén gen chira bét ky trong s6 cac gen
chuyén. Con dugc cong nhén 1a cac oligonucleotit nay c6 thé duoc st dung dé dua bién
ddi trinh tu nucleotit vao trong mdi SEQ ID NO:3, SEQ ID NO:15, va SEQ ID NO:17.
Céc oligonucleotit “dot bién” 14 hitu ich d& nhan dién cc bién thé trinh tw axit amin
TIC6757PL, TIC7472PL, va TIC7473PL thé hién khoang hoat tinh @rc ché con tring

hoiic sy biéu hién thay ddi & té bao chii thye vat chuyén gen.

Thé tuong ddng trinh tu nucleotit, vi dy, cac protein trir su duoc ma hoa bdi cac
trinh tu nucleotit lai véi mot trong sé hoc bit ky trong s6 céc trinh ty duge md ta trong
sang ché trong c4c didu kién lai nghiém ngit, ciing 1& mot phuwong an clia sang ché. Sang
ché ciing d& xuit phuong phap phat hién trinh tw nucleotit tht nhit ma lai véi trinh tu
nucleotit thit hai, trong @6 trinh tu nucleotit thi nhét (hoic trinh tu bd sung d4o ctia n)
m3 héa protein trlr sdu hodc doan ¢ tac dung trlr sAu ctia né va lai véi trinh tu nucleotit

tht hai. Trong trudng hop ndy, trinh ty nucleotit thir hai 6 thé 1a bat ky trong sb céc
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trinh tu nucleotit duge thé hién 14 SEQ ID NO:3, SEQ ID NO:1, SIQ ID NO:7, SEQ ID
NO:11, SEQ ID NO:15, hodc SEQ ID NO:17 trong cac diéu kién lai nghiém ngat. Céc
trinh tr ma hoéa nucleotit lai véi nhau trong cac diéu kién lai thich hgp, nhu céc didu
kién lai nghiém ngit, va cac protein dugc ma hoa bdi cac trinh tw nucleotit nay phan g
chéo v6i khang huyét thanh duge 1am cho khéng lai bét ky mot trong s6 céc protein con
lai. C4c didu kién lai nghiém ngit, nhu dugc xac dinh & ddy, bao gém it nhét phép lai &
42°C sau d6 13 hai 13n rira trong ndm phiit mdi 14n & nhiét d phong véi 2X SSC, 0,1%
SDS, sau d6 13 hai 1An rira trong ba muoi phat mdi 1an & 65°C trong 0,5X SSC, 0,1%
SDS. C4c 14n rira & nhiét d6 tham chi cao hon tao ra cac diéu kién thAm chi nghiém ngat

hon, vi du, cac didu kién lai 1 68°C, sau d6 rira & 68°C, trong 2xSSC chira 0,1% SDS.

Ngudi ¢6 hiéu biét trung binh trong linh vuc ndy s& nhan ra 13, do sy du thira ma
di truyén, nhidu trinh tu khic c6 kha ning mé héa céc protein lién quan nay va céc trinh
tu d6, & mirc d6 ma ching biéu hién céc protein trit sAu & chung Bacillus hodc trong té
bao thue vét, 13 cic phuong 4n ciia sang ché, cong nhan 1 nhidu trinh tw md hoa du thira
nay s& khong lai trong cac didu kién nay véi cac trinh tu Bacillus hodc Paenibacillus tu
nhién ma héa TIC6757, TIC7472, va TIC7473. Séng ché dé xuét viée sir dung cac
phuong phép nhan dién nay va cac phuong phap khac da biét d6i voi ngudi c6 kién thirc
trung binh trong linh vyc nay, dé nhén dién trinh tw ma hoa protein TIC6757, TIC7472,
va TIC7473 va cac trinh ty c6 ti 18 phan trdm tuong ddng trinh tw dang ké véi céc trinh
ty ma héa protein TIC6757, TIC7472, va TICT7473.

Séang ché ciing dé xudt viéc str dung cac phuong phap phan tir da biét trong linh
vuc ndy dé thao tac di truyén hozc tach dong céc protein hitu ich vé thuong mai chita
cac thé kham protein tlr protein trir sdu; vi du, céc thé kham nay c6 thé dugc 1ap réap tir
cac doan cua protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hoac
TIC7473PL dé thu dugc cac phuong an hitu ich bd sung bao gdm td hop ctia cac doan
clia protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc TIC7473PL
véi cac doan cia cac protein da dang khic véi TIC6757, TIC6757PL, TIC7472,
TIC7472PL, TIC7473, hodc TIC7473PL va céc protein lién quan. Cac protein TIC6757,
TIC6757PL, TIC7472, TIC7472PL, TIC7473, hoic TICT473PL c6 thé dugc sép xép
thing hang v6i nhau va v6i Bacillus, Paenibacillus hodc cac protein trir sdu khac (du
c4c trinh tu nay c6 quan hé ge‘in hodc xa vé mit phat sinh loai), va cac doan ctia mdi

protein nay co thé duoc xé4c dinh 13 hitu ich cho sy thé gifta cac protein dugc sap xep
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thing hang, dan dén viée tao thanh céc protein kham. Céc protein kham nay c6 thé dugc
dua vao phan tich thir nghiém sinh hoc séu bénh va duoc md ta vé su ¢b mit hodc vfmg
mit cta hoat tinh sinh hoc ting cudng hodc phé sau bénh dich dugc mo rdng so voi cac
protein me ma tir do mdi doan trong thé kham thu dugc. Hoat tinh trir sdu cta cac
polypeptit co thé duoc thao tac di truyén thém vé hoat tinh d8i vé6i su bénh cu thé hodc
vé phd sdu bénh rong hon bang cach hodn ddi cac vung chitc ning hodc cac doan véi
cac protein khac hodc bang cach st dung cac phuong phap tién héa c6 dinh huéng da

biét trong linh vuc ndy.

Céc phuong phap kiém so4t con tring, cu thé 14 sw gdy hai cla loai canh vay trén
cay tréng, bﬁng cac protein TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473,
hodc TIC7473PL cling dugc mo ta trong sang ché. Cac phuong phap nay co thé bao
gém nudi thuc vat chira ugng trc ché con trung hozc loai canh vay cla protein doc tb
TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc TIC7473PL. Trong mot
s6 phuong 4n, cdc phuong phap ndy c6 th8 bao gbém thém bét ky mot hozic nhiéu buéc
trong s6: (i) pht ché phim bat ky chita hoic ma hoéa protein doc t6 TIC6757,
TIC6757PL, TIC7472, TIC7472PL, TIC7473, hogc TIC7473PL 1én thyc vét hodc hat
ma s& 16n thanh cdy; va (ii) bién nap thuc vat hodc té bao thuc vat 16n thanh cdy voi
polynucleotit ma héa protein doc td TIC6757, TIC6757PL, TIC7472, TIC7472PL,
TIC7473, hoic TIC7473PL. Néi chung, dugc dé xudt 1a protein doc to TIC6757,
TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc TIC7473PL c6 thé dugc cung cip
trong ché phdm, dugc cung cAp trong vi sinh vét, hodc dugc cung chp trong thuc vét

chuyén gen d& gay ra hoat tinh ché con tring khang lai cac con tring canh vay.

Trong mot s6 phuwong 4n, phén tir axit nucleic tai td hop ciia cic protein doc t6
TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc TIC7473PL la thanh phin
¢6 tac dung trr sdu cua ché pham tc ché con tring dugc bao ché bang cach nudi cy
Bacillus i t& hop holic t& bao vi khudn t4i t5 hop bét ky khac da duge bién nap dé bieu
hién protein doc t§ TIC6757, TIC6757PL, TIC7472, TIC7472PL, TICT7473, hoiic
TIC7473PL trong céc didu kién thich hop cho su biéu hién protein doc 6 TIC6757,
TIC6757PL, TIC7472, TIC7472PL, TIC7473, hogc TIC7473PL. Ché phim ndy c6 thé
duoc bao ché béng cach hut Am, 1am d6ng kho, déng nhét, chiét, loc, ly tAm, lam léng,
hoiic ¢b dic mdi trudng nudi cAy ciia céc t& bao tai td hop biéu hién/san sinh ra polypeptit

tai t6 hop nay. Quy trinh nay ¢ thé tao ra Bacillus hodc dich chiét t& bao vi khuan ky
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sinh va gy bénh cho con tring khéc, huyén phi té bao, dich dong nhat t€ bao, dich dung
giai & bao, hdn dich & bao, dich loc t bao, hoge phan té bao két vién. Bang cach thu
duoc polypeptit tai t6 hop duge san xuét nhu vdy, ché phim chtra polypeptit tai t6 hop
nay co thé bao gbém cac té bao vi khuln, cic bao tir vi khun, va céc thé vii bao tir vo
va c6 thé duoc bao ché cho nhidu dudng sit dung khac nhau, bao gdm dudi dang san
phim xit trc ché con tring néng nghiép hodc dudi dang ché pham e ché con tring trong

thit nghiém sinh hoc ché d¢ &n.

Trong mt phuong an, dé 1am giam kha ning phat trién tinh khang, ché phim wc
ché con tring chia TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc
TIC7473PL c6 thé chira thém it nhat mot polypeptit bd sung thé hién hoat tinh trc ché
con trung khang lai cing mot loai con tring canh vay, nhung khac véi protein doc t6
TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473, hodc TIC7473PL. Cac
polypeptit bd sung cho ché pham nay c6 th bao gdm protein tc ché con tring va phan
tir dSARN trc ché con tring. Mot vi du vé viée st dung céc trinh ty ribonucleotit nay dé
kiém soat sdu bo dugc md ta trong Baum, et al. (Cong b patent M§ 2006/0021087 A1).
Polypeptit bd sung nay @2 kidm so4t sdu bénh canh vay c6 thé dugc chon tir nhém bao
gdm protein {rc ché con tring, nhu, nhung khong gi¢i han &, CrylA (Patent My sb
5,880,275), CrylAb, CrylAc, CrylA.105, CrylAe, CrylB (Cong bd patent M§ s6
10/525,318), Cry1C (Patent M§' s 6,033,874), Cry1D, Cry1Da va cac bién thé cta no,
CrylE, CrylF, va thd kham CrylA/F (Cong bd patent M§ s6 7,070,982; 6,962,705; va
6,713,063), CrylG, CrylH, Cryll, CrylJ, CrylK, CrylL, thé kham loai Cryl nhu,
nhung khong gi6i han &, TIC836, TIC860, TIC867, TIC869, va TIC1100 (céng bd don
qubc t& WO2016/061391 (A2)), TIC2160 (cong bd don quéc t& W02016/061392(A2)),
Cry2A, Cry2Ab (Patent My s6 7,064,249), Cry2Ae, Cry4B, Cry6, Cry7, Cry8, Cry?9,
Cryl5, Cry43A, Cry43B, Cry51Aal, ET66, TIC400, TIC800, TIC834, TIC1415,
Vip3A, VIP3Ab, VIP3B, AXMI-001, AXMI-002, AXMI-030, AXMI-035, va AXMI-
045 (cong bd patent My 2013-0117884 A1), AXMI-52, AXMI-38, AXMI-88, AXMI-
97, AXMI-102, AXMI-112, AXMI-117, AXMI-100 (cong bd patent My 2013-0310543
Al), AXMI-115, AXMI-113, AXMI-005 (cong bb patent My 2013-0104259 Al),
AXMI-134 (cong bd patent My 2013-0167264 A1), AXMI-150 (cong bb patent My
2010-0160231 A1), AXMI-184 (cong bb patent M§ 2010-0004176 A1), AXMI-196,
AXMI-204, AXMI-207, AXMI-209 (cong bd patent My 2011-0030096 A1), AXMI-
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218, AXMI-220 (cong bd patent M§ 2014-0245491 Al), AXMI-221z, AXMI-222z,
AXMI-223z, AXMI-2247, AXMI-225z (cOng bb patent My 2014-0196175 A1), AXMI-
238 (cOng bd patent My 2014-0033363 Al), AXMI-270 (cong bb patent M§ 2014-
0223598 A1), AXMI-345 (cOng bd patent My 2014-0373195 A1), AXMI-335 (cong bb
don quéc t& W02013/134523(A2)), DIG-3 (cong bd patent My 2013-0219570 Al),
DIG-5 (cong bb patent M§ 2010-0317569 Al), DIG-11 (cong bd patent M§ 2010-
0319093 A1), AfIP-1A va céc din xuét ciia n6 (cdng bd patent My 2014-0033361 A1),
AfIP-1B va céc dAn xudt ctia n6 (cong bb patent M§ 2014-0033361 Al), PIP-1APIP-1B
(cong bd patent M§ 2014-0007292 A1), PSEEN3174 (cong b patent M§ 2014-0007292
Al), AECFG-592740 (cong bd patent M§ 2014-0007292 Al), Pput_1063 (cong bb
patent My 2014-0007292 A1), DIG-657 (cong bd don qudc t& W0O2015/195594 A2),
Pput 1064 (cong bb patent M§ 2014-0007292 Al), GS-135 va céc dAn xuit cta n6
(cdng bd patent My 2012-0233726 A1), GS153 va céc dAn xuét ctia n6 (cong bd patent
Mg 2012-0192310 Al), GS154 va cac dan xult cta n6 (cong bd patent My 2012-
0192310 A1), GS155 va céc dan xut ctia nd (cong bd patent M§ 2012-0192310 A1),
SEQ ID NO:2 va céc dAn xuét ctia n6 nhu duge mo ta trong cong bb patent M§ 2012-
0167259 A1, SEQID NO:2 vacac dAn xuét clia n6 nhu dugc mé ta trong cong bd patent
M$ 2012-0047606 A1, SEQ ID NO:2 va cac dAn xuét ctia né nhu duge mo ta trong cong
b patent My 2011-0154536 A1, SEQ ID NO:2 va cc dén xuét ctia n6 nhu duge mo ta
trong cong b patent M§ 2011-0112013 A1, SEQ ID NO:2 va 4 va cac dAn xuét clia n6
nhu duge mo ta trong cong bd patent M§ 2010-0192256 Al, SEQ ID NO:2 va cac dan
xuét ctia né nhu dugc md ta trong céng b patent M§ 2010-0077507 A1, SEQ ID NO:2
va cac din xuét ctia n6 nhur dugc md ta trong cong bb patent M§ 2010-0077508 Al,
SEQ ID NO:2 va cic dan xuét ctia né nhu duge md ta trong céng bb patent M§ 2009-
0313721 A1, SEQ ID NO:2 hodc 4 va cac din xuét ctia n6 nhu dugc mod ta trong cdng
b patent My 2010-0269221 A1, SEQ ID NO:2 va céc dAn xut ctia n6 nhu duge mo ta
trong Patent My s6 7,772,465 (B2), CF161_0085 va cac din xuat cia n6 nhu duge md
ta trong W02014/008054 A2, cac protein ddc t§ ctia bd canh vay va cac dan xuét cia
ching nhu dugc md ta trong cac cong bd Patent M§ US2008-0172762 A1, US2011-
0055968 A1, va US2012-0117690 A1; SEQ ID NO:2 va céc d4n xudt cta né nhu duoc
mé ta trong US7510878(B2), SEQ ID NO:2 va cac dAn xuit ctia n6 nhu dugc md ta
trong Patent M§ s6 7812129(B1); va tuong tu.
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Theo céac phuong 4n khac, ché phdm/san phim nay c6 thé chtra thém it nhit mot
polypeptit bb sung thé hién hoat tinh trc ché con tring ddi véi con tring khong bi e ché
bdi protein tc ché con tring khéc theo sdng ché d& m& rong phd tc ché con tring thu
duoc. Vi duy, d8 kidm so4t sau bénh canh nira, hdn hop protein trc ché con tring theo
sang ché c6 thé duoc st dung véi céc protein c6 tac dung trén loai canh ntta nhu TIC1415
(cong bd Patent My 2013-0097735 A1), TIC807 (Patent M s6 8609936), TIC834 (cong
bb patent M§ 2013-0269060 A1), AXMI-036 (cong bd patent My 2010-0137216 A1),
va AXMI-171 (cdng b patent M§ 2013-0055469 A1). Ngoai ra, polypeptit dé kiém soét
siu bénh canh cung co thé dugc chon tir nhém bao gém protein urc ché con tring, nhu,
nhung khong gi6i han &, Cry3Bb (Patent M§ sb 6,501,009), cac bién thé Cry1C, cdc
bién thé Cry3A, Cry3, Cry3B, Cry34/35, 5307, AXMI134 (cong b patent My 2013-
0167264 A1) AXMI-184 (cOng bd patent M§ 2010-0004176 A1), AXMI-205 (cong bb
patent M§ 2014-0298538 Al), AXMI-207 (cong bb patent M§ 2013-0303440 Al),
AXMI-218, AXMI-220 (cong b patent M§ 20140245491A1), AXMI-221z, AXMI-
223z (cOng bd patent My 2014-0196175 A1), AXMI-279 (cong bb patent My 2014-
0223599 A1), AXMI-R1 va céc bién thé ctia né (cong bd patent My 2010-0197592 Al,
TIC407, TIC417, TIC431, TIC807, TIC853, TIC901, TIC1201, TIC3131, DIG-10
(cong bd patent My 20100319092 Al), eHIPs (Cong bd don Patent My sb
2010/0017914), IP3 va céc bién thé ctia né (cdng bd patent M§ 2012-0210462 Al), va
w-Hexatoxin-Hv1a (cong bd don Patent My US2014-0366227 Al).

Céc polypeptit bd sung dé kidm soat sdu bo canh cting, canh vay, va canh nira c6
thd duoc tim thiy trén trang web danh phap doc td Bacillus thuringiensis dugc duy tri

bdi Neil Crickmore (trén trang web tai btnomenclature.info).

Kha nang phat trién tinh khang clia con tring voi mot s6 thudc trir su da duge ghi
lai trong linh vyc nay. Mot chién luc quan 1y tinh khang cua c6n tring 1a sit dung cay
trdng chuyén gen bidu hién hai chét tc ché con trung khac nhau ma hoat dong nho cac
co ché hoat d6ng khac nhau. Do d6, con tring bét ky c6 kha niang khang lai mot trong
cdc chét tre ché con trimg ¢6 thé duoc kiém soat boi chit e ché con tring cdn lai. Chién
luge quan 1y tinh khang cua con tring khac st dung (ng dung clia céac thyc vat khong
duoc bao vé véi cac lodi siu bénh canh vay dugc ghn dich dé cung cép noi 4n nau cho
céc thuc vat chua duge bao vé nay. Mot vi du cu thé dugc mo ta trong Patent My sb

6,551,962, duoc dua toan bd vao day bé”lng céch vién dan.
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Céc phuong 4n khac nhu céc hoa chat trir sau st dung tai chd duoc thiét ké dé kiém
soét loai sdu bénh ma ciing dugc kiém so4t boi cac protein duge mo ta & ddy 1a sir dung
dugc cung vai cac protein trong ché phim xir 1y hat, ché pham phun 1&n, nhé giot 1én
hodc lau c6 thé duoc str dung truc tiép cho dat (thAm ué6t d4t), duge str dung cho cy
dang phat trién biéu hién cac protein dugc mé ta & ddy, hodc duge bao ché dé str dung
duoc cho hat chita mot hodc nhiéu gen chuyén m3 hdéa mdt hodc nhiéu protein da duoc
md ta. Céc ché phdm d str dung trong cac phuong phap xir ly hat ¢6 thé duoc sir dung
cling v6i nhiéu nhan dinh va chét két dinh da biét trong linh vuc nay. Céac ché pham nay
¢6 thé chita c4c thude trir shu ma 13 hiép dong vé co ché tac dung véi cac protein dugce
md t4, nhd d6 ché phdm trir sdu ndy téc dung bing co ché khac d8 kiém so4t cing mot
loai sdu bénh hoic céc sdu bénh twong tu ma c6 thé duoc kiém soét bdi cac protein duge
md ta, hogc cac thude trir sdu nay ¢ téc dung kiém soét sdu bénh trong pham vi vat chu
rong hon hoac kiém soat dugc cac loai siu bénh trén thuc vat ma chua duge kiém soat
hiéu qua bdi c4c protein trir sau TIC6757, TIC6757PL, TIC7472, TIC7472PL, TIC7473,
hodc TIC7473PL.

Ché pham/cong thirc da dé cap trén diy co thé chtra thém chit mang dugc chép
nhén trong ndng nghiép, nhu mdi, bot, bui, vién, bui nude, nhil tuong, huyén phu keo,
dung dich nude, ché phdm tinh thd/bao tir Bacillus, chat xir 1y hat, t bao thuc vat/mé
thuc vat/thuc vat tai tb hop da dugc bién nap dé biéu hién mot hoic nhidu protein nay,
hoac vi khuén di duoc bién nap d8 bidu hién mot hoic nhiéu protein nay. Tuy theo mirc
d6 trc ché con tring hodc tac dung e ché trir sdu vbn c¢6 & polypeptit tai t5 hop nay va
muc d6 ma ché phém duogc st dung cho thyc vat hodc thir nghiém ché do an, ché
pham/cong thirc ndy c6 thé chtra nhidu khéi lugng khéc nhau cta polypeptit tai t6 hop
nay, vi dy, tir 0,0001% dén 0,001% dén 0,01% dén 1% dén 99% theo khoi luong
polypeptit tai t6 hop nay.

Trén co so trén day, nguoi co kién thirc trung binh trong linh vyc nay nén hiéu 5
la cac thay ddi c6 thé duoc tao ra & cac khia canh cu thé da duoc md ta va van thu dugc
két quéa gibng hodc twong tw ma khong vuot ra khoi tinh thin va pham vi clia sdng ché.
Do d6 céc chi tiét v& cu triac va chirc ndng dugc md ta ¢ ddy khong duge hidu 1a iérn
gidi han. Nén duge hiéu 12 toan bd ph'?ln md ta ctia mdi tai liu tham khao dugc trich

dan & day duoc dua vao phan md ta clia don ndy.
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Vi du thwe hién sidng ché
Vidul
Phaét hién, tach dong va biéu hién TIC6757

Céc trinh tu ma héa ba protein trit sdu Paenibacillus popilliae méi dugc nhén dién,
tach dong, xac nhan trinh ty, va duoc thir nghiém trong thir nghiém sinh hoc cdn trung.
Céac protein trir sdu, TIC6757, TIC7472, va TIC7473, dugc phan lap lan luot tir
Paenibacillus popilliae ching DSC004343, DSC007648, va DSC008493, trinh dién cac
protein tuong ty Vip3C méi. Cac trinh ty c6 quan hé xa voi TIC6757, TIC7472, va
TIC7473 1a Vip3Ca2 (ddng nhit 83,7%, c6 quan hé gin nht da biét), Vip3Aal (dong
nhét 66,75%), vi protein tuong tw Vip3B (ddng nhit 60,93%). Chét lugng dic biét va
doc nhét cua TIC6757, TIC7472, va TIC7473 chi ra la cdc protein trir sdu nay co thé ¢6
co ché tac dung méi (MOA).

Céc doan mdi phan tmg chudi polymeraza (PCR) dugc thiét k& d& khuéch dai ban
sao ¢ dd dai déy du ctia ving ma héa cho TIC6757, TIC7472, va TIC7473 tir ADN bo
gen toan phan dugc phan lap 1an luot tit Paenibacillus popilliae chung DSC004343,
DSC007648, va DSC008493. Cac don vi siéu sao chép PCR cling bao gdm cac codon

khéi ddu dich ma va két thuc dich mé cia moi trinh ty ma héa.

MJi don vi siéu sao chép nay dugc tach dong béang cach st dung cac phuong phap
d3 biét trong linh vuc nay vao hai vecto biéu hién Bt khac nhau trong mdi lién két theo
cach hoat dong duoc véi trinh ty khoi dAu biéu hién duoc Br. Mot vecto biéu hién Bt
chita trinh tu khéi dAu ma hoat dong tfong qua trinh hinh thanh bao tir cua tryc khuAn.
Vecto bidu hién khac chira trinh ty khoi ddu khong hoat dong trong qua trinh hinh thanh
bao tir. Ngoai ra, mdi don vi siéu sao chép duge tach dong vao vecto duge sit dung cho
su biéu hién protein trong Escherichia coli (E. coli). Dé phan 14p céc protein dugc bidu
hién boi E. coli, dubi Histidin dugc li€n két theo cach hoat dong duogc véi céc trinh tu
mi héa duge bidu hién dé tao thuan loi cho viée tinh ché cot clia protein nay. Céc trinh
tw ma héa va céc trinh ty protein tuong Umg cua ching duogc st dung dé biéu hién vi

khudn duoc trinh bay trong Bang 3 dudi day.
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Bang 3. Céc trinh tw ma héa doc td va céc trinh tu protein tuong ung dugc sir dung dé

biéu hién trong Bt va E. coli.

) Trinh tu ma héa | Protein SEQ | Vét chu bi?{u
Pdoce to ADN SEQ ID NO: ID NO: hién vi khuan
TIC6757 1 2 Bt
TIC7472 7 8 Bt
TIC7473 11 12 Bt
TIC6757 _His 5 6 E. coli
TIC7472 His 9 10 E. coli
TIC7473 His 13 14 E. coli

Vidu?2

TIC6757, TIC7472, va TIC7473 thé hién tic dung d6i véi loai canh vaytrong thir nghiém

sinh hoc cdn trung

Céc protein trir sdu TIC6757, TIC7472, va TIC7473 duge biéu hién trong Bt VA E.
coli duge thir nghiém vé doc tinh d6i véi cac loai khac nhau ctia b canh vay, canh cing,
va canh nira. Cac ché phim chira mdi ddc td tr Bt duoc thir nghiém khang lai cac loai
cénh vay sdu xanh da lang (BAW, Spodoptera exigua), sau xam (BCW, Agrotis ipsilon),
sdu duc bép trén cdy ngd (CEW, Helicoverpa zea), séu la bong (CLW, Alabama
argillacea), sau to cai bép (DBM, Plutella xylostella), sau duc than cdy ngd Chau Au
(ECB, Ostrinia nubilalis), su xanh mua thu (FAW, Spodoptera frugiperda), sdu xanh
mua thu khang CrylFal (FAWRI, Spodoptera frugiperda), sdu buém My (AWB,
Helicoverpa armigera), sau hdng hai béng (PBW, Pectinophora gossypiella), sdu
khoang phuong Nam (SAW, Spodoptera eridania), sau do dau tuong (SBL,
Chrysodeixis includens), sdu co dbm (SBW, Earias vittella), sdu duc than cdy ngd Tay
Nam (SWCB, Diatraea grandiosella), sau chdi thudc 14 (TBW, Heliothis virescens),
sau ngai dém thubc 14 (TCW, Spodoptera litura, con duge biét 14 sdu buém cum), va
sau buém dau meéo (VBW, Anticarsia gemmatalis); sdu bo hai khoai tay Colorado thudc
loai bo canh cting (CPB, Leptinotarsa decemlineata), sau duc 18 ngd phuong Tay (WCB,
Diabrotica virgifera virgifera); va sau bo hai cdy va qua thudc loai canh nira (TPB,
Lygus lineolaris), sdu bo hai cdy va qua phuong Tay (WTP, Lygus hesperus), bo xit ndu
Nam va Trung M§ (NBSB, Euschistus heros), va bo xit xanh (GSB, Nezara viridula).
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Hoat tinh sinh hoc ctia cc protein trir sdu TIC6757, TIC7472, va TIC7473 dugc
danh gi4 bang cach san sinh protein nay trong vat ch biéu hién E. coli hodc Bt. Trong
truomg hop vat chii bién thé, ching Bz biéu hién TIC6757, TIC7472, hode TIC7473 duge
nudi trong hai muoi tu (24) gid va sau d6 moi trudng nudi cly dugc bd sung vao ché do
an cua cOn trung. Su chét va choang dugc danh gia bang cach so sanh sy sinh truong va
phat trién clia con tring trén ché do &n voi méi trudng nudi cdy tir chung Bt biéu hién
TIC6757, TICT472, hodc TICTAT3 v6i con trimg trén ché d6 &n véi méi trudng nudi cay
d6i ching khong dugc xir ly. Céc chimg E. coli biéu hién TIC6757, TIC7472, hodc
TIC7473 duoc xtr ly theo cach tuong tur va cling dugc cung cép trong ché @6 3n con
tring. Hoat tinh thtt nghiém sinh hoc dugc quan sat cho mdi protein tlr ché phdm Bt
hodc E. coli hodc ca hai ché pham duoc thé hién trong Bang 4 va 5 dudi ddy, trong do
«4» tha hién hoat tinh va “NT” thé hién déc t nay chua duge thir nghiém chong lai sdu

bo cu thé.

Bang 4. Hoat tinh thit nghiém sinh hoc cua TIC6757, TIC7472, va TIC7473 chéng lai

sau bo.

Doctd |[BAW[BCW|CEW CLW DBMECB FAW FAWRI] |AWB PBW [SAW |SBL

TIC67571 + | + | + | + | + | + |+ + | + + |+

TIC7472 | NT | NT | + | NT | NT | NT| + NT NT | NT | + | +

TIC7473 | NT | NT | + | NT | NT | NT| + NT NT | NT | + | +

Bang 5. Hoat tinh thir nghiém sinh hoc cta TIC6757, TIC7472, va TIC7473 chdng lai

siu bo.

Docté | SBW| SWCB |[TBW|TCW|VBC|CPB| WCR| TPB| WTP NBSB|SGB

TIC6757 + + + + +
TIC7472 | NT + NT | NT NT NT | NT
TIC7473 | NT + NT | NT NT NT | NT

Nhu c6 thé thdy trong Bang 4 va 5 trén déy, doc t§ con tring TIC6757 thé hién
hoat tinh chéng lai nhidu sau bo canh vay (BAW, BCW, CEW, CLW, DBM, ECB,
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FAW, FAWRIL, AWB, SAW, SBL, SBW, SWCB, TBW, TCW, va VBC). Hoat tinh
dugc quan sat thiy dbi véi hiu hét siu bénh duoc thir nghiém khang TIC7472 va
TIC7473 (CEW, FAW, SAW, SBL, SWCB).

Vidu3

Thir nghiém vé hoat tinh cua TIC6757PL chéng lai sdu bénh canh vay & cdy ngd da

dugc bién nap on dinh

Céc vecto bién nap thuc vat nhi thé chira caxet gen chuyén dugc thiét ké dé bidu
hién protein trir sdu TIC6757PL duge gén dich plastid va khong dugc gin dich duoc
tach dong bang cach st dung cac phuong phap da biét trong linh vuc ndy. Céc vecto thu
duoc dugc st dung dé bién nap 4n dinh cay ngd. Cac md duoc thu hoach tix céc thé bién
nap va dugc st dung trong thir nghiém sinh hoc cOn tring chéng lai cic sdu bo canh vay

khac nhau.

Céc trinh tu ma hda téng hop dugce cAu tric dé str dung trong viée biéu hién protein
dugc mi hoa & thuc vat, duogc tdch dong vao vecto bién nap thuc vat nhi thé, va duoc
st dung dé bién nap cac t& bao cdy ngd. Céc trinh tu tbng hop duge tdng hop, theo cac
phuong phap thudng duge md ta trong Patent My 5,500,365, d8 trénh mot s trinh tw c6
vAn d& vé& ddc hai nhu cac trinh ty polyadenyl héa thuc vat giau ATTTA va A/T trong
khi van bao tdn trinh tu axit amin cta protein Paenibacillus ty nhién. Céc trinh ty ma
héa tdng hop ma héa protein TIC6757PL chita gbc alanin bd sung ngay sau methionin
khoi du so véi protein TIC6757. Dbi voi protein gin dich plastid, trinh ty ma héa
protein trir sdu TIC6757PL tbng hop dugc lién két theo cach hoat dong dugc trong khung
v6i trinh tu ma hoa peptit tin hiéu gén dich luc lap. Cac vecto bién nap thuc vat thu dugc
chira caxet gen chuyén thtr nhét d& biéu hién protein trir sdu TIC6757PL chira trinh tur
khi ddu co dinh, duoc lién két theo céch hoat ddng duge 5' v6i trinh tw dan, duge lién
két theo cach hoat dong dugce 5’ voi intron, duge li€n két theo cach hoat dong duoc 5’
v6i trinh ty ma hoa téng hop ma hoa protein TIC6757PL gén dich hoic khong gén dich
plastid, ma trinh ty nay lai duge lién két theo cach hoat dong duoc 5' v6i 3' UTR; va
caxet gen chuyén thtt hai @ chon loc cic té bao thuc vat da bién nap béng cach str dung
k¥ thuat chon loc glyphosate. Trinh tw m& hoa tbng hop cho protein trir sdu TIC6757PL
duoc th hién bing SEQ ID NO:3 va mé héa protein dugc thé hién bing SEQ ID NO:4.
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Céc cly ngd dugc bién nap bang bdn vecto bién nap nhi thé khac nhau nhu dugc
md ta trén day bang cach st dung phuong phap bién nap qua trung gian Agrobacterium.
Céc chu truc vecto bién nap thuc vat nhi thd 1 va 3 chira trinh ty m3 héa ma héa protein
TIC6757PL gén dich plastid, trong khi cac cAu trac 2 va 4 chira trinh tw m& héa ma héa
protein TIC6757PL khong gén dich. Cac t& bao di bién nap dugc cdm ung dé tao ra thuc
vét bang cac phuong phap da biét trong linh vuc ndy. Céc thir nghiém sinh hoc st dung
céc dia 14 cAy duoc thuc hién twong tw cac phuong phip duge md ta trong Patent M s6
8,344,207. Céc Au trung so sinh m&i nd don it hon mot ngay tudi dugc dat 1én mdi mau
dfa 14 va duge cho an trong khoang bbn ngay. Cay ngd chua bién nap duge sir dung dé
thu dugc md dé sir dung lam d6i chimg am. Céc sy kién gén xen mot ban sao Ro bién
nap nhidu I4n tir mdi vecto nhi thé duqc danh gid vé tac dung chéng sdu xam (BCW,
Agrotis ipsilon), su duc bép trén cdy ngd (CEW, Helicoverpa zea), sau xanh mua thu
(FAW, Spodoptera frugiperda), va sau duc thén cdy ngdTay Nam (SWCB, Diatraea

grandiosella).

Céac cay Roda bién nap biéu hién TIC6757PL c6 hiéu qua cao (dugc xic dinh la
¢6 it hon hodc bang mudi bay phiy nim phan tram hu hai 14 véi ti 18 chét mdt trim phﬁn
tram) trong viéc chéng lai tit ca bdn loai sdu bo duoc thir nghiém nhu duoc thé hién
trong Bang 6. D thdm nhdp cao (duge thé hién 13 “(H)”) duoc xé4c dinh 1a 16n hon ndm
muoi phén tram céc su kién thir nghi€m cho mdi cAu tric ¢c6 it hon hodc béng mudi bay
phiy nim phan trim hu hai 14 v6i ti 16 tir vong mot trim phan trim. D9 thdm nhap thip
(duoc thé hién 13 “(L)”) duoc xac dinh 1 it hon hodc b%lng nam muoi phén tram cac sy
kién thtr nghiém cho mdi cAu tric ¢6 it hon hodc bang mudi bay phdy nim phén trim
hu hai 14 véi ti 1€ tir vong mot tram ph?m tram.

Bang 6. S6 lugng cac sy kién biéu hién TIC6757 véi < 17,5% hu hai 14 véi ti 1€ tir
vong mdt tram phén tram va do tham nhap.

S6 luong céc su kién véi < 17,5% hu hai 14
va ti 18 tir vong 100% (dd thdm nhap)
Chu tric Torﬁg‘r‘l’ S BCw CEW | FAW | SWC
Chu trac 1 22 7@ | 18H) | 18 H) | 11(L)
Céu tric 2 20 43 | 14@H | 140 4 (L)
Cu tric 3 19 173 ) | 17H) | 170 | 17H)
Cu tric 4 20 16 ) | 16FH) | 15H) 7(L)
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Céc su kién Ro d& chon thu dugc tir Ro cAu tric 1 (duogc gin dich plastid) va cAu
trc 2 (khong gan dich plastid) duge d8 tu thy phén, tao ra dong con F1. Mot s cay con
F1 di hop tr tr mdi su kién Ro duoc Iwa chon cho thir nghiém sinh hoc dia 14 va dugc
danh gia vé tac dung chéng lai sau xam (BCW, Agrotis ipsilon), sdu duc bép trén cay
ngd (CEW, Helicoverpa zea), shu xanh mua thu (FAW, Spodoptera frugiperda), va sdu
duc than cay ngd Tdy Nam (SWCB, Diatraea grandiosella). Bang 7 du6i day thé hién
tile phén tram hu hai 14 trung binh va ti 1& tir vong trung binh cho mbi cay thu dugc tlr
mbi cAu tric/su kién. Céc cay con Fi dugc tham chiéu ddi véi sy kién Ro. Vi dy, “Su
kién-1_1” 14 c&y con F; di hop tir thit nhét thu duogc tir Su kién-1 va “Su kién-1_2” 1a
cdy con Fi di hop tir thir nhat thu duoc tir Sy kién-1. “N” la s6 luong mau tlr mdi cay
duoc sir dung trong thir nghiém. Nhu c6 thé thdy trong Bang 7 va 8, héu hét cac cdy thu
duoc tir m3i sy kién Ro thé hidn khong nhidu hon nim phan trdm hw hai 14 va mt tram
phin tram tir vong khang BCW, CEW, va FAW. Di v6i SWCB, nhiéu cay thu duge tir
m3i su kién Ro thé hién it hon mudi phin trim hu hai 14 va 16n hon nam muoi phén trdm

tr vong trong thir nghiém.

Bang 7. Ti 18 phan trdm hu hai 14 va ti 1 tir vong trung binh & dong con Fi thu duoc tur
céc sy kién Ro di chon biéu hién TIC6757PL.

BCW CEW
c1am |0 : " 1A 4o
Chutric | Sukién cay |N Oﬁ_lll_llll; %?Iiﬂllé Vc};llgl 6::cr‘:lunlcg, /loéljrlfn}ll; 1 Vc};llgl f.t:rtlﬁlg
binh binh binh
Chutrac1 Sukién-1 1 |3 5,00 100,00 5,00 100,00
Ciutraic1 |Sukién-1 2 |3 5,00 100,00 5,00 100,00
Cdutraic1 |Sukién-1_3 |3 5,00 100,00 5,00 100,00
Chutrac 1 Sukién-1 4 |3 5,00 100,00 6,65 100,00
Ciutrac1 [Sukién-2 1 |3 5,00 100,00 5,00 100,00 -
Chutroc 1 Sukién2 2 |3 NT NT 7,50 100,00
Chutrac 1 Sukién-2 3 |3 NT NT 8,35 100,00
Chutrac2 Sukién-3 1 |3 5,00 100,00 5,00 100,00
CAutrac2 Sukién-3 2 |3 5,00 100,00 5,00 100,00
Ciutraic2 |Sukién-4 1 |3 5,00 100,00 5,00 100,00
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Chutrac2 Sukién4 2 |3 | 5,00 100,00 5,00 100,00
Chutrac2 [Sukién-4 3 |3 | 6,65 66,67 5,00 100,00
Chutrac2 [Sukién-4 4 |3 | 6,65 66,67 5,00 100,00
Chutrac2 [Sukién-4 5 |3 | 20,00 33,33 10,00 | 100,00
Chutric2 [Sukién-5_ 1 [3 | 5,00 100,00 5,00 100,00
Chutrac2 [Sukién-5 2 |3 | 5,00 100,00 5,00 100,00
Chutrac2 [Sukién-5 3 |3 | 5,00 100,00 5,00 100,00
Khong ?fli chimg | 31 5500 0,00 55,00 0,00

Bang 8. Tilé phﬁn tram hu hai 14 va ti 18 tir vong trung binh & dong con Fi thu dugce tu
céc su kién Ro da chon biéu hién TIC6757PL.

FAW SWCB
Chutrac | Sukién cdy | N (Vt"ni‘; l;‘;‘;llla voTnlg1 ctrtlfng /{)a?rir}:; 1 Vc};llgl?trfll;g
binh binh binh
Céutruc1 |Sykién-1 1 |3 5,00 100,00 6,65 66,67
Chutrac1 [Sukién-1 2 [3| 5,00 100,00 6,65 66,67
Chutrac1 |Sukién-1 3 [3 | 5,00 100,00 7,50 50,00
Chutrac1 [Sukién-1 4 |3 | 5,00 100,00 8,35 66,67
Chutraic1 |[Sukién-2 1 |3 | 5,00 100,00 5,00 50,00
Céutruc1 |Sukién-2 2 |3 5,00 100,00 5,00 50,00
Chutruc1 |Sukién2 3 |3 5,00 100,00 6,65 66,67
Chutraic2 |[Sukién-3 1 |3 | 5,00 100,00 5,00 100,00
Chutrac2 (Sukién-3 2 |3 | 5,00 100,00 15,00 50,00
Chutric2 |[Sukién-4 1 |3 | 5,00 100,00 12,50 0,00
Chutric2 |Sukién-4 2 |3 | 5,00 100,00 40,00 | 100,00
Chutrac2 [Sukién-4 3 |3 | 5,00 100,00 48,35 0,00
Chutruc2 |Sukién-4 4 |3 5,00 100,00 55,00 0,00
Chutrac2 [Sukién-4 5 |3 5,00 100,00 55,00 0,00
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Chutric 2 |Sukién-5_1 5,00 100,00 | 500 | 100,00
Chutric2 [Sukién-5 2 5,00 100,00 | 665 | 66,67
Chutric2 |Sukién-5 3 5,00 100,00 | 835 0,00
Khong Zﬁl ching 55,00 000 | 51,65 | 0,00

Céc su kién Ro di chon thu duogc tur cAu trac 3 (dugc gén dich plastid) va chu trac
4 (khong gan dich) dugc cho tu thu phén dé tao ra dong con F1. Céy con F1 di hop tir tir
mdi su kién Ro duoc chon cho thir nghiém sinh hoc dia 14 va dugc thir nghiém chéng lai
séu ngai dém diu Tay (WBC, Striacosta albicosta). Bang 9 thé hién ti 1& phﬁn tram hu

hai 14 trung binh va ti 1€ tir vong trung binh ctia cdy con F tur mdi su kién Ro va dbi

chiing 4m. “N” la s6 Iwong mAu tir mdi cdy dugc sir dung trong thir nghiém.

Béang 9. Ti 16 phan tram hu hai 14 trung binh va ti 1€ tr vong trung binh ¢ dong con Fi

thu dugc tir cdc su kién Ro da chon biéu hién TIC6757PL.

Chu tric Su kién N ?ﬂi‘; %?;ﬁa Ttirfn?b‘ggﬁg

Chu trac 3 Su kién-6_1 4 5,00 100,00
Chu trac 3 Su kién-7_1 4 5,00 100,00
Chu truc 3 Sy kién-8 1 4 5,00 100,00
Chu trac 3 Su kién-9 1 4 5,00 100,00
Chu tric 3 Su kién-10_1 4 5,00 100,00
Chu trac 3 Sy kién-11_1 4 5,00 100,00
Chu trac 3 Su kién-12_1 4 5,00 100,00
Chu tric 3 Su kién-13_1 4 5,00 100,00
Chu truc 3 Su kién-14 1 4 5,00 100,00
Chu tric 3 Su kién-15_1 4 27,50 50,00
Chu tric 4 Sy kién-16_1 4 5,00 100,00
Céu tric 4 Sy kién-17_1 4 5,00 100,00
Chu trac 4 Su kién-18_1 4 5,00 100,00
Déi chimg 4m 4 45,00 0,00
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Nhu c6 thé thiy trong Bang 9 trén ddy, toan bd trir mdt cdy con Fi tir mdi su kién
Ro dugc thtr nghiém chéng lai WBC thé hién khéng qui nim phén tram hu hai 14 va ti

1€ tir vong mot tram phﬁn tram.

Cay gibng con thu dugc tir cdy con F1 di hop tir dd chon dugc bién nap véi chu
tric 3 (ghn dich plastid) va cAu triic 4 (khong gén dich) duoc thir nghiém vé tic dung
chdng sau xam (BCW, Agrotis ipsilon). Hat gidng con Fi, cling nhu hat khong dugc
bién nap (d6i chimg am), dugc trdng trong chiu. Sau tdm ngay khi cac cay gibng con
moc 1én tir dat, mdi cay dugc gly hai bing ba BCW tudi tht ba. Mudi bon ngay sau khi
gdy hai cac cdy duoc kiém tra bang cach dém sd luong cay bi giy do BCW. Sau muoi
tam cdy con F1 thu dugc tir mudi sy kién Ro khac nhau dugce bién nap véi cAu tric 3 va
mudi cdy con Fi thu duge tur bdn su kién Ro khac nhau dugc bién nap béng cAu trac 4
duoc str dung trong thir nghiém. Mudi lam ciy d6i ching 4m ciing dugc st dung trong
thir nghiém nay. Sau khi kiém tra cac cdy, dugc quan sét thiy 14 tAm muoi phén trim
dbi chimg am bi gdy béi BCW trong khi khong phan trim cay con F1 dugc bién nap

bang cau trac 3 va cau tric 4 thé hién su giy.

Vi du trén dy chimg minh 1a céc cy ngd d4 bién nap biéu hién TIC6757PL c6 tac
dung t6t hon trong viéc chbng lai sau bo canh vay, cu thé 1a sau xam (Agrotis ipsilon),
sdu duc bép trén cdy ngod (Helicoverpa zea), sdu xanh mua thu (Spodoptera frugiperda),
sdu duc than cdy ngd Tay Nam (Diatraea grandiosella), va sdu ngai dém déu Tay

(Striacosta albicosta).
Vidu4

Thir nghiém v& hoat tinh ctia TIC6757PL chéng lai sdu bénh canh vay & cdy ddu twong

dugc bién nap on dinh

Céc vecto bién nap thuc vat nhi thé chira caxet gen chuyén dugc thiét k& dé bidu
hién protein trir sdu TIC6757PL duoc gén dich va khong dugc gén dich plastid duoc
tach dong bang cach st dung cac phuong phap da biét trong linh vuc nay. Céc vecto tao
thanh duoc st dung dé bién nap dn dinh cdy déu twong. Cdc md dugce thu hoach tir cac
thé bién nap va dugc st dung trong thir nghiém sinh hoc con tring chéng lai cac séu bo

canh vay khéc nhau.

Trinh tu ma héa tng hop duoc thiét k& dé biéu hién & thyc vat nhu duge md ta

trong vi du 3 trén ddy duoc tich dong vao vecto bién nap thuc vat nhi thé, va duoc sur
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dung dé bién nap té bao cay dau tuong. Cac vecto nhi thé chira cac trinh tuw ma héa
TIC6757PL gin dich va khong gin dich plastid dugc tao ra bang cach st dung céc
phuong phap da biét trong linh vuc nay. Cac vecto bién nap thuc véat thu duoc chua
caxet gen chuyén thir nhit ¢ bidu hién protein trir sdu TIC6757PL chira trinh tu khoi
diu co dinh, dugc lién két theo cach hoat dong duoc 5° véi trinh tu dan, duoc lién két
theo cach hoat dong dugc 5’ véi trinh tu ma hoa téng hop ma hoa protein TIC6757PL
gén dich hoac khong gén dich plastid, ma trinh tir nay lai duoc lién két theo cach hoat
dong duge 5' voi 3" UTR va; caxet gen chuyén thtt hai dé chon loc céc t& bao thuc vat
bién nap bang cach st dung k¥ thuat chon loc spectinomycin. Céc chutric 1,3 vas
cha trinh ty m3 héa ma héa protein trir sdu TIC6757PL khong gén dich. Cac cAu tric
2, 4 va 6 chira trinh tw m3 hda ma héa protein TIC6757PL gin dich plastid.

Céc té bao dau twong da bién nap dugc cam tmg d8 tao ra cay bang cac phuong
phép da biét trong linh vure nay. Céc thir nghiém sinh hoc sir dung cac dia la cay dugc
thuc hién twong tu cac phuong phap duge mo ta trong Patent My s6 8,344,207. Cay dau
tuong chua bién nap duoc st dung dé thu dugc m6 dé sir dung lam dbi chting 4m. Cac
su kién bién nap nhidu 1An tir m3i vecto nhi thé duge danh gia vé tac dung chéng lai siu
khoang phuong Nam (SAW, Spodoptera eridania), sau do ddu twong (SBL,

Chrysodeixis includens), va sau duc v déu twong (SPW, Helicoverpa zea).

Cay diu tuong Ro da bién nap biéu hién TIC6757PL ¢6 hiéu qua cao (duge xac
dinh 1a ¢6 it hon hodc b%lng hai muoi phén tram hu hai 14) trong viéc chéng lai SAW,
SBL, va SPW nhu duoc thé hién trong Bang 10. D9 thAm nhép cao (duoc thé hién bang
“(H)”) duogc xéac dinh 1a 16n hon ndim muoi phén traim céc su kién thir nghiém cho mdi
cAu tric ¢6 it hon hoic b?mg hai muoi phﬁn tram hu hai 14. D6 thAm nhap thép (duogc thé
hién biang “(L)”) dugc x4c dinh 1a nho hon hodc bing ndm muoi phan trim céc sy kién

thir nghiém cho mdi cu triic ¢6 it hon hodc bang hai muoi phan trim hu hai 14.

Bang 10. S8 luong céc sw kién biéu hi¢n TIC6757PL v6i < 20% hu hai 14 va d6 thdm
nhép

S8 lwong céc sy kién véi < 20%
hu hai 14 (d6 thAm nhap)

Chu tric Toéng sé sukién | SAW SBL SPW
Chu tric 1 15 14H) | 14H) 12 (H)
Chu tric 2 15 5() 3 (L) 8 (H)
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Céu triic 3 15 12H) | 13H) 13 (H)
Chu tric 4 15 15H) | 15@H) 15 (H)
Céu tric 5 15 14@H | 13H 14 (H)
Céu triic 6 15 15(H) | 15@H) 15 (H)

Cay dau tuong chuyén gen Ro d4 chon bidu hién doc td protein TIC6757PL thu
duoc tir sy bién nap cac cAu truc 3, 4, 5, va 6 duge dé cho tu thu phén va tao ra hat Ry.
Hat R duoc d8 cho nady mam tao ra cay Ri. Céc cdy Ri ddng hop tir dbi voi caxet biéu
hién TIC6757PL dugc chon cho thit nghiém sinh hoc dia 14 khéng sdu khoang phuong
Nam (SAW, Spodoptera eridania), sau do dau tuong (SBL, Chrysodeixis includens),
sau duc vo dau tuong (SPW, Helicoverpa zea), va sau buém déu ddu meéo (VBW,
Anticarsia gemmatalis). Bang 11 va 12 thé hién ti 16 phan trim hu hai 14 trung binh dugc
thd hién boi m3i con tring cho mai cdy con Ri va dbi ching 4m, gidng A3555. Bang 11
va 12 cling thé hién ti 16 phﬁn tram trung binh sai s6 chuén (SEM) ctia su hu hai 14 duoc
thé hién bai mdi con trung cho mdi su kién duogc thir nghiém so véi dbi chimg 4m. “N”
1a s6 luong mau tur mdi cdy dugc st dung trong thir nghiém. “SEM” thé hién sai sb

chuén cta ti 18 phén tram hu hai trung binh.

Béng 11. Ti 18 phin trim hu hai 14 trung binh d6i véi cdy dau tuong Ry biéu hién
TIC6757PL.

SAW SBL
£ S8 luong S8 lugng % hu hai % hu hai

Céu fruc su kién cay/su kién N trung binh SEM| N trung binh SEM
Chu truc 3 5 6 4 0,37 0,30 | 4 1,91 0,72
Chu truc 4 8 6 4 0,31 025 | 4 1,25 0,34
Chu trtc 5 8 6 4 0,02 0,02 | 4 0,75 0,35
Chu tric 6 8 6 4 0,76 034 | 4 0,97 0,35
Déiching | Gidng
am 355 8 4 87,93 974 | 4| 7944 |12,44
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Bang 12. Ti 1€ phan trim hu hai 14 trung binh d6i voi cay dau tuong Ry bidu hién
TIC6757PL.

SPW VBC
Chutric | S8luong | Séluong | N| % huhai | SEM| N | % huhai | SEM
sukién | cay/sukién trung binh trung binh

Chu tric 3 5 6 4 16,32 3,83 | 4 1,89 0,60
Chu trtc 4 8 6 4 2,25 0,30 | 4 0,96 0,31
Chu tric 5 8 6 4 2,40 0,50 | 4 0,51 0,25
Chu tric 6 8 6 4 3,65 0,53 | 4 0,71 0,32
Déi chung| Gibng
am A3555 8 4 97,25 1,09| 4 88,88 | 10,30

Nhu ¢6 thé thiy trong cac Bang 11 va 12, cly déu tuong Ri biéu hién protein ddc
t4 TIC6757PL c6 téc dung tt hon trong viéc chéng SAW, SBL, SPW, va VBC. Déi véi
SAW, tht ca bdn sw kién déu thé hién it hon mét (1) phin trim hu hai 14 trong khi d6i
chimg 4m 6 xAp xi tim muoi tam (88) phan trdm hu hai 14. D6i véi SBL, tit ca bén (4)
su kién du thé hién it hon hai (2) phn trdm hu hai 14 trong khi déi chimg c6 xAp xi tdm
muoi (80) phin tram hu hai 14. D8i v6i SPW, ba trong s bén sy kién thé hién it hon
bbn (4) phan tram hu hai 14 trong khi dbi chimg c6 xp xi chin muoi bay (97) phan trim
hu hai 14. Déi v6i VBC, ba trong sb cac su kién thé hién it hon médt (1) phén tram hu hai
14 va mot su kién thé hién it hon hai (2) phﬁn tram hu hai 14, trong khi dbi chiing am c6
gin tAm muoi chin (89) phan trim hu hai 14.

Vi duy trén ddy chiing minh 14 cdy dau tuong da bién nap biéu hién TIC6757PL ¢
tac dung tbt hon trong viée chéng lai cOn trung canh vay, cu thé 13 sau khoang phuong
Nam (Spodoptera eridania), sdu do déu tuong (Chrysodeixis includens), sau duc vé dau
tuong (Helicoverpa zea), va sdu buém dau meo (Anticarsia gemmatalis).

Vidu5
Thir nghiém v& hoat tinh TIC6757PL chéng lai sau bénh canh vay & cay bong dugce
bién nap 6n dinh

Céc vecto bién nap thuc vat nhi thé chira caxet gen chuyén duoc thiét ké dé biéu
hién protein trir sdu TIC6757PL duge gin dich va khong dugc gin dich plastid dugc

tach dong bang cach sir dung cac phuong phap da biét trong linh vuc nay. Céc vecto tao
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thanh duoc st dung dé bién nap 6n dinh cdy bdng. Cac md duge thu hoach tir cac thé
bién nap va dugc st dung trong thir nghiém sinh hoc con tring chéng lai cac sdu bo

canh vay khéac nhau.

Trinh tu mi héa tdng hop dugc thiét ké dé biéu hién & thyc vt nhu duge mo ta
trong vi du 3 trén day duogc tach dong vao vecto bién nap thuc vat nhi thé, va duoc sir
dung d& bién nap té bao cay bdng. Céac vecto nhi thé chira cic trinh ty mi hoéa
TIC6757PL gin dich va khong gén dich plastid duge tao ra bang céch st dung céc
phuong phéap da biét trong linh vuc nay. Céc vecto bién nap thuc vat thu duge chua
caxet gen chuyén thit nhét @ biéu hién protein trir sdu TIC6757PL chira trinh ty khéi
dAu co dinh, duoc lién két 5 véi trinh tu dAn, duoc lién két theo cach hoat dong dugc 5’
véi trinh tw ma héa tdng hop ma hda protein TIC6757PL gén dich hoic khong gan dich
plastid, ma trinh ty nay lai duoc lién két theo cach hoat dong dugce 5' v6i 3’ UTR va;
caxet gen chuyén tht hai dé chon loc céac té bao thuc vat bién nap bang cach st dung k¥

thuat chon loc spectinomycin.

Céc t& bao cay bong da bién nap duoc cam mg d2 tao ra cdy bang céc phuong
phap da biét trong linh vuc ndy. Céc thir nghiém sinh hoc st dung cac dia 14 cay duogc
thue hién tuong tu cdc phuong phap duge md ta trong Patent My sb 8,344,207. Cay
bdng chua bién nap dugc st dung d8 thu duoc mé dé st dung 1am d6i chimg am. Céc
su kién bién nap nhidu lin tir m3i vecto nhi thé duge d4nh gia vé tic dung khang lai sau
khoang phuong Nam siu buém hai bong (CBW, Helicoverpa zea), sau xanh mua fhu
(FAW, Spodoptera frugiperda), sau do dau twong (SBL, Chrysodeixis includens), va

sau chdi thudc 14 (TBW, Heliothis virescens).

Céc cay bong Roda bién nap biéu hién TIC6757PL c6 hiéu qua cao (dugc xac dinh
14 ¢6 it hon hodc bing mudi phan trim hu hai 14) chéng lai CBW, FAW, SBL va TBW
nhu duoc thé hién trong Bang 13. Do thAm nhap cao (duge thé hién bing “(H)”) duoc
xéc dinh 12 16n hon nim muoi phn trim céc sw kién thi nghiém cho mdi cu tric c6 it
hon hodic bing mudi phan trim hu hai 14. DO tham nhap thap (duoc thé hién bang “(L)”)
duogc x4c dinh 14 nho hon hodc béng niam muoi phﬁn tram cac su kién thir nghiém cho

mdi chu tric ¢6 it hon hodc bang mudi phan tram hu hai 1.
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nhap.
36 luong céc sy kién voi < 10% hu hai 14/s6 luong
cac su kién dugc thir nghiém (46 tham nhap)
CAu triac CBW FAW SBL TBW

CAu truc 1 22/25 (H) 21724 (H) | 21/25 (H) | 21/25 (H)
Chu tric 2 12/15 (H) 6/15 (L) | 13/15 (H) | 13/15 (H)
Chu trac 3 7/13 (H) 8/14 (H) | 4/13 (L) | 6/14 (L)
CAu truc 4 11/14 (H) 8/14 (H) | 9/14 (H) | 10/14 (H)
CAu tric 5 20/25 (H) 19/23 (H) | 20/24 (H) | 19/23 (H)
Chu triac 6 6/7 (H) 7/7 (H) 717 H) | 6/7(H)
Chu trac 7 22/25 (H) 22/25 (H) | 22/25 (H) | 22/25 (H)

Vidu6

Thit nghiém v& hoat tinh TIC7472PL vi TIC7473PL chong lai su bénh canh vay & cac

cAy ngd da bién nap 6n dinh

Céc vecto bién nap thuc vat nhi thé chita caxet gen chuyén duoc thiét ké dé b.iéu
hién protein trir sdu TIC7472PL hodc TIC7473PL duoc gén dich va khong duoc gén
dich plastid dugc tach dong bang cach str dung cac phuong phép da biét trong linh vuc
ndy. Céc vecto thu dugc dugc stir dung dé bién nap 4n dinh cay ngd. Cac md dugce thu
hoach ttr cac thé bién nap va duge sir dung trong thir nghiém sinh hoc con trung chéng

lai cdc siu bo canh vay khac nhau.

Céc trinh ty mé héa tong hop dugc chu tric dé sir dung trong viée biéu hién protein
duge ma héa & thuc vat, duoe tach dong vao vecto bién nap thue vat nhi thé, va duoc
st dung d& bién nap céac t& bao cdy ngd. Céc trinh tw tdng hop duge tbng hop, theo cac
phuong phép duge md ta chung trong Patent My 5,500,365, @8 trénh mot sd trinh tu co
vAn dé v& ddc hai nhu céc trinh tu polyadenyl héa thyc vat giau ATTTA va A/T trong
khi vAn bao ton trinh tu axit amin ctia protein Paenibacillus ty nhién. Céc trinh ty ma
hoa téng hop ma héa protein TIC7472PL va TIC7473PL chua gbc alanin bd sung ngay
sau methionin khai dau so v6i protein TIC7472 va TIC7473. Déi véi protein gén dich
plastid, trinh ty ma héa protein trir sdu TIC7472PL hoac TIC7473PL téng hop dugc lién
két theo cach hoat dong dugc trong khung véi trinh tu ma hoéa peptit tin hiéu gén dich
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luc lap. Céac vecto bién nap thuc vt thu duogc chira caxet gen chuyén thit nhit dé biéu
hién protein trit sdu TIC7472PL hodc TIC7473PL chira trinh tu khéi diu co dinh, dugc
lién két theo cach hoat dong duoc 5” v6i trinh tu dan, dugc lién két theo cach hoat dong
duoc 57 v6i intron, dugc lién két theo cach hoat dong duoc 57 voi trinh ty md hoa téng
hop ma héa protein TIC7472PL hogc TIC7473PL gn dich hosc khong gén dich plastid,
ma trinh tu nay lai dugc lién két theo cach hoat dong duge 5 v6i 3° UTR; va caxet gen
chuyén thit hai dé chon loc cac té bao thuc vat da bién nap bﬁng cach str dung k¥ thuat
chon loc glyphosat. Trinh ty ma hoa téng hop cho protein trir sdu TIC7472PL dugc thé
hién bing SEQ ID NO:15 va mé héa protein duge thé hién bing SEQ ID NO:16. Trinh
tw m3 héa tdng hop cho protein trix sdu TIC7473PL dugc thé hién bang SEQ ID NO:17
va ma héa protein dugc thé hién bang SEQ ID NO:18.

Céc cay ngd dugce bién nap bang céc vecto bién nap nhi thé nhu dugc mo ta trén
d4y bang cach str dung phuong phap bién nap qua trung gian Agrobacterium. Cac t& bao
d3 bién nap dugc cam g d8 tao ra thuc vat bang cac phuong phap da biét trong linh
vuc nay. Cac thir nghiém sinh hoc st dung céc dia la cdy duge thuc hién tuong tu cac
phuong phap duoc md ta trong Patent My sb 8,344,207. Cay ngd chua bién nap duoc
str dung dé thu duge mo dé str dung 1am d6i chimg am. Su kién bién nap nhiéu 1an tir
mdi vecto nhi thé dugce danh gia vé tac dung chéng lai sAu xam (BCW, Agrotis ipsilon),
sau duc bép trén ciy ngd (CEW, Helicoverpa zea), sdu xanh mua thu (FAW, Spodoptera
frugiperda), va siu duc than cdy ngd Tady Nam (SWCB, Diatraea grandiosella), cling

nhu céc sdu bo canh vay khac.

Céc siu bo dugc quan sat v& ti 18 tir vong va choéang do tiéu hoa cac dia 14 d4 trinh
bay biéu hién TIC7472PL hodc TIC7473PL va dugc so sanh véi cac dia 14 thu dugc tir
cay ng6 khong bién nap.

Vidu7
Thir nghiém vé hoat tinh TIC6757PL chdng lai sdu bénh canh vay & cdy bong va dau
twong duoc bién nap 6n dinh '

Céc vecto bién nap thuc vat nhi thé chura caxet gen chuyén duoc thiét k& dé bidu
hién protein trir sdu TIC7472PL hodc TIC7473PL dugc gin dich va khong dugc gin
dich plastid duoc tach dong bang céch str dung cac phuong phéap da biét trong linh vuc

nay. Céc vecto thu duoc duge st dung dé bién nap n dinh cdy bong va dau tuong. Cac
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md dugc thu hoach tir cac thé bién nap va dugc st dung trong thir nghiém sinh hoc con

tring chong lai cac sdu bo canh vay khac nhau.

Trinh tu ma héa tdng hop duoc thiét ké dé biéu hién & thuc vat nhu duge mo ta
trong vi du 6 trén ddy dugc tach dong vao vecto bién nap thuc vat nhi thé, va duoc st
dung dé bién nap té bao cdy bong hodc dau tuong. Céc vecto nhi thé chira cac trinh tu
m3 héa TIC7472PL hoic TIC7473PL gén dich va khong gan dich plastid dugc tao ra
bang cach str dung cac phuong phap da biét trong linh vuc nay. Céc vecto bién nap thuc
vat thu dugce chira caxet gen chuyén thir nhét dé biéu hién protein trir sdu TIC7472PL
hoic TIC7473PL chia trinh tw khéi dAu co dinh, duge lién két theo cach hoat dong duge
5" véi trinh tu dan, duogc lién két theo cach hoat dong duoc 57 voi trinh ty ma héa tbng
hop ma hoa protein TIC7472PL hodc TIC7473PL gin dich hoic khong gén dich plastid,
ma trinh ty nay lai duge lién két theo cach hoat dong duge 5” voi 37 UTR; va caxet gen
chuyén thit hai @2 chon loc cac té bao thyc vat da bién nap bang cach st dung k¥ thuét
chon loc spectinomycin. Cac cAu trc 1, 2 va 7 chira trinh ty ma hoa tach dong protein
trir sAu TIC6757PL khong gén dich. Céc cdu triic 3, 4, 5 va 6 chira trinh tw m héa ma
hoa protein trir sdu TIC6757PL gén dich.

Céc té bao bong hodc ddu twong da bién nap dugc cam ung d8 tao ra thyc vat bang
cac phuong phéap da biét trong linh vuc ndy. C4c thir nghiém sinh hoc st dung céc dia
14 cdy duoc thuc hién tuong tu cac phuong phdp dugc mé ta trong Patent M¥ sb
8,344,207. Cay bong hodc déu tuong chua bién nap dugc st dung dé thu duoc md dé st
dung lam d6i ching 4m. Céc sy kién bién nap nhidu 14n tr mdi vecto nhi thé dugc ddnh
gid vé tac dung chéng sau khoang phuong Nam (SAW, Spodoptera eridania), sau do
dau twong (SBL, Chrysodeixis includens), sdu duc vo déu tuong (SPW, Helicoverpa
zea), sdu xanh mua thu (FAW, Spodoptera frugiperda), séu do dau tuong (SBL,
Chrysodeixis includens), sau chdi thubc 14 (Heliothis virescens), sdu buém hai bong
(CBW, Helicoverpa zea), va sdu buém dau meéo (VBW, Anticarsia gemmatalis) clng
nhu céc sdu bo canh vay khac. Cac sau bo dugce quan sat vé ti 16 tir vong va choang do
tiéu hoa céc dia 14 d3 trinh bay biéu hién TIC7472PL hodc TIC7473PL va dugc so sanh

Vi cac dia 14 thu duoc tlr cAy bong hodc dau twong khong bién nap.

T4t ca cac ché pham dugc md ta va duge yéu cau bao hd & day cO thé duoc tao ra
va duoc thuc hién ma khong can thir nghiém qué mic theo phan mo td nay. Mac du cac

ché phim theo sing ché @3 dugc md ta theo cic phuong 4n minh hoa trén day, s&€ la 1o

49

49/105



45055

rang v&i ngudi ¢ kién thtrc trung binh trong linh vyc nay la cac bién dbi, thay dbi, cai
bién, va céc thay thé ¢6 thé duge ap dung cho ché phdm duge md t& & day, ma khong
vuot ra ngoai tinh than va pham vi ctia sang ché. Cu thé hon, 13 rang 1a cic mdt sb hop
chét c6 lién quan ca vé héa hoc va vat Iy cé thé duoc thay thé cho cac hop chét dugc mb
ta & day trong khi cac két qua gibng hoc tuong tu vAn dat duoc. Tét ca cac thay thé va
cai bién tuong tu ndy rd rang d6i v6i ngudi c6 kién thirc trung binh trong linh vuc nay
duge xem 13 ndm trong tinh than va pham vi clia sng ché nhu duge x4c dinh boi yéu
cu bao ho kém theo.

Tt ca céc cong bd va tai liéu patent da cong bb duoc trich dan trong phan mé ta
nay dugc dua vao day bang cach vién dan d&n mirc d6 gidng nhu timg cdng bd hozc don
yéu ciu clp patent nay dugc chi ra cu thé va riéng biét 1a duge dua vao bang cach vién

dan.
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YEU CAU BAO HQ
1. Phan tr axit nucleic tai t hop chira trinh tyr khéi dau khac loai duoc lién két theo cach
hoat dong duoc véi doan polynucleotit ma hoa protein trix siu, trong 46 protein trir sdu
nay cha trinh tu axit amin c6 do ddng nhét v& trinh tu axit amin it nhit 99% véi trinh
tw ¢6 46 dai diy du dugc chon tir nhém gdém SEQ ID NO:4, SEQ ID NO:2, SEQ ID
NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16
va SEQ ID NO:18; va trong d6 protein trir sdu nay hoat dong chdng lai sau bo canh vay.

2. Té bao thue vAt bidu hién phan tir axit nucleic t4i td hop theo diém 1, trong d6 t€ bao
thuc vét nay tao ra lugng c6 tac dung trir sdu ctia protein trir sdu hodc doan c¢o tac dung

trir sdu duoc ma hda bdi phén tir axit nucleic tai t6 hop nay.

3. Té bao chi bidu hién phan tir axit nucleic t4i td hop theo diém 1, trong d6 té bao chu

nay duge chon tir nhém gom té bao vi khuén va té bao thuc vat.

4. Té bao chu theo diém 3, trong d6 té bao chi nay 13 tir chi vi khudn duoc chon tir nhém
g(‘A)m: Agrobacterium, Rhizobium, Bacillus, Brevibacillus, Escherichia, Pseudomonas,

Klebsiella, Pantoea va Erwinia.

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

Escherichia coli.

6. Té bao thuc vét theo didm 2, trong d6 t& bao thyuc vat nay 14 t€ bao thuc vét hai 14

mam hodc mot 14 mam.

7. Té bao thuc vat theo diém 6, trong d6 té bao thuc vét ndy duogc chon tir nhom gém té
bao cay co linh lang, chudi, lta mach, dau, bdng cai xanh, be“'lp cai, ca rot, sén, thau dau,
bdng cai tréng, can tdy, ddu ga, cai thdo, dira, ca phé, ngd, cd ba 14, bong, dua chudt,
linh sam Douglas, ca tim, bach dan, cdy lanh, toi, nho, cdy hublong, téi tay, rau diép,
thong trAm huong, ké, dua, qua hach, yén mach, oliu, hanh tay, co, co, ddu Ha Lan, lac,
tiéu, dau triéu, khoai tiy, bach dwong, bi d6, théng Radiata, cai ct, hat cai dau, laa, lua
mach den, héng hoa, cao luong, théng phuong Nam, d4u tuong, rau chén vit, bi, dau
tay, cu cai dudng, mia, huéng duong, ngd ngot, gd gdm, khoai lang, c6 ké My, che,

thudc 14, ca chua, tiéu hac mach, ¢, dua hau va lta my.
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8. Phan tir axit nucleic tai t& hop theo diém 1, trong d6 protein thé hién hoat tinh chdng

lai sdu bo canh vay.

9. Phan tir axit nucleic tai t hop theo diém 8, trong d6 sdu bo canh vay dugc chon tir
nhoém gém: sAu budm dau méo, sdu duc mia, sdu duc than ngd Lesser, sdu duc bép trén
cay ngd, sau chdi thudc 14, siu do d4u twong, sdu khoang den, siu khoang phuong Nam,
sau xanh mua thu, sdu xanh da lang, siu buém MY, sdu 1a phuong Dong, su hdng hai
bbng, sau xam, siu duc thin cdy ngd T4y Nam, sdu 14 bong, sdu to cai bép, sau c6 ddm,

sdu ngai dém thudc 14, sAu ngai dém d4u tdy va sau duc than cdy ngd chau Au.

10. Thuc vat, hodc bd phan ctia thuc vét chira phéan tir axit nucleic tai td hop theo diém

1.

11. Thuc vat, hodc bd phén ctia thuc vat theo diém 10, trong d6 thuc vat nay la thyc vét

mot 14 mam hodc thuc vat hai 14 mam.

12. Thuc vat theo diém 10, trong d6 thuc vat ndy duge chon tlir nhém gém co linh lang,
chudi, lta mach, dau, bong cai xanh, bép cai, ca 16t, sn, thau d?lu, bong cai tréng, can
tay, ddu ga, cdi thdo, dira, ca phé, ngd, co ba 14, bong, dua chudt, linh sam Douglas.,‘ ca
tim, bach dan, cdy lanh, t0i, nho, cdy hublong, toi tiy, rau diép, thong trAm huong, ké,
dua, qua hach, yén mach, oliu, hanh tiy, co, ¢, ddu Ha Lan, lac, tiéu, dau triéu, khoai
tdy, bach duong, bi do, thong Radiata, cai cu, hat cai dau, lta, 1ta mach den, héng hoa,
cao luong, théng phuong Nam, déu tuong, rau chén vit, bi, dau tay, cu cai dudong, mia,
huéng duong, ngd ngot, gS gdm, khoai lang, co ké My, che, thubc 14, ca chua, tidu hic

mach, co, dua h4u, va lta my.
13. Hat ctia thuc vat theo diém 10, trong d6 hat ndy chira phan tir axit nucleic tai tb hop.

14. San phém hang hoa duoc san xudt tir thuc vét hoic bd phan cta thuc vat theo diém
10, trong d6 san phim hang héa nay chtra lugng phét hién duoc ctia phén tir axit nucleic

tai t0 hop hodc protein trir sdu da néu.

15. San phim hang héa theo diém 14, trong d6 san pham hang héa nay dugc chon tir
nhom gé)m bong, banh, bdt, bdt xay tho, xird, dAu, thire an 0 chua, tinh bdt, ngii cbe,
nude ép, dich ¢b ddc, mut, thach, mut cam, hat nguyén hodc da xu ly, x0, soi, giéy, sinh
khdi, cac san phém nhién liéu, protein, cam, sita, pho mat, rugu, thitc an dong vat, giéy,

va kem; trong d6 san phdm hang héa ndy duoc san xuét tir t& bao cha thu dugce tir thuc
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vat dugc chon tir nhém gém dau tuong, 1da, lta my, cao luong, ddu triéu, lac, trai cay,
dua, va rau.
16. Phuong phap san xuét hat, trong d6 phuong phap nay bao gbm budc:

a. trdng hat thir nhit theo diém 13;

b. trdng cAy tir hat ndy; va

c. thu hoach hat tir cdy, trong d6 hat dugc thu hoach chira phan tir axit nucleic tai

t6 hop.
17. Thuc vét khang lai sy pha hoai clia sdu bo, trong do6 cac té bao cua thuc vat ndy chira
phan tir axit nucleic tai tb hop theo diém 1.
18. Phuong phép kiém so4t sdu bo canh vay hodc sy phé hoai cta sdu bo, trong do
phuong phap nay bao gbm budc cho sau bo tiép xic véi lugng c6 téc dung trir sdu cla
mot hoac nhidu protein trir sdu chira trinh tu axit amin ¢6 do déng nhét vé trinh tu axit
amin it nhit 99% véi trinh tu duge chon tir nhém gébm SEQ ID NO:4, SEQ ID NO:2,
SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16, va SEQ ID NO:18.

19. Phan tir axit nucleic tai td hop theo diém 1, trong d6 protein trir sdu chira trinh tu
axit amin dugc chon tr nhém gé)m SEQ ID NO:4, SEQ ID NO:2, SEQ ID NO:6, SEQ
ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16 va SEQ ID
NO:18.

20. Phan ti axit nucleic tai td hop theo diém 1, trong d6 protein trir sdu chua trinh tu

axit amin néu trong SEQ ID NO:2.

21. Phan ti axit nucleic téi t6 hop theo diém 1, trong d6 protein trir sdu chua trinh tu

axit amin néu trong SEQ ID NO:8.
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<130> 38-21(61627)-0001

<150> US 62/210,737

<151> 27-08-2015

<160> 18

<170> PatentIn phién ban 3.5

<210> 1

<211> 2394

<212> ADN

<213> Paenibacillus popilliae

<220>

<221> dic diém moi

<222> (1)..(2394)

<223> Trinh tuyu ADN thu dugc tu chung Paenibacillus popilliae
DSC004343 m& hda TICET757.

<400> 1

atgaagcaga ataataattt tagtgtaagg gccttaccaa gttttattga tgtttttaat

60

ggaatttatg gttttgccac tggcattcaa gatattttta acatgatttt tggaacagat

120

acaggtgatc taacactaga agaagtttta aaaaatcaag agttacttta tgatatttct

180

ggtaaacttg aggggattag tggagaccta agtgagatta ttgcgcaggg aaatttgaat

240

acagaattag ctaaggaatt gctaaaaatc gctaatgagc agaacaacgt attaactgat

300

gttaataaca aactcaatgc gataaattcg atgctccaca tctatcttcc taaaattaca

360

aatatgttaa gcgatgttat gaaacagaat tatgctctga gtcttcaaat agaatatctc

420



agtaaacaac
480

aactctacac
540

tttgatgaat
600

attattgcta
660

acaaaaaatg
720

ggcaataatt
780

gagataaaga
840

tgtctacaag
900

gatattgatt
960

gataacatac
1020

ggtagtgata
1080

tttgaaatta
1140

aattatcaag
1200

ttttgtccaa
1260

tatgttatta
1320

gcaaattttt
1380

acttttcttc
1440

ccgttaggeg
1500

gacgagaaat
1560

gaatctgatt
1620

tacaggagat

tcacagaaat

taactcttgc

atgatactct

acatggatag

tatttggtcg

cgagtggaag

caaaagcctt

atactaatat

ttcctacact

attatgcaaa

tcaatgatcg

ttgatcatca

aaaattctga

ctaagattac

atgacccatc

aagcagatta

ttatcagcga

cgaaaatctt

taataaataa
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atcagataaa

cactcctgct

tacagaaaaa

tgaaaattta

tttcgagttt

ttcggcttta

tgagatagga

tctcacttta

tctaaatcag

gtccaataaa

agttatttta

aatcccggta

gtcgttatca

acaaaaatat

ctttgaaaaa

tacaggagat

tatttctata

aacatttttg

aactttaaca

agagacaagc

cttgatgtta

tatcaacgta

actctaagag

actgagctaa

tatctccata

aaaacagctg

aaagtttata

acggcatgcc

catctaaatg

ttttctaacc

gaagctgaac

ttaaaagcgt

gagattgttt

tatactaaaa

aagctgaaca

attgatttaa

aatgttagtg

tctccaatta

tgtaaatctt

ctcattgctc

ttaacttaaa

ttaaatatgt

caaaacaagg

cagaactagc

cattccatga

cagaattgat

gtttcttaat

gaaaattatt

atgaaaagaa

ctaattatgt

caggatatgc

ataaagctaa

atttagatat

gtctgacatt

acctaagata

atgagaagca

atgatgatgg

atagttttga

atttacgaga

cgcctaatgt

tgtactcatt

aaatgaaaaa

tagcgaagac

gaaaagtgta

tgtattgatt

tactaaagac

tgtactaact

gggcttatca

tgtatttcgt

aaaaactata

tttagttgga

gctaaaacaa

cgataaacta

tcctgatgge

tgaggcaaca

agtggaatct

tgtttacatg

attagaagtt

atatttatta

ttttatcagt
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aatatcgtag aaaattggaa
1680

aagaatgcat atgtcgatag
1740

ggtgatgggg aattttcaca
1800

attcaatata ctgtaaaagg
1860

actatgtacg aagatacaaa
1920

acttcagaaa ctgatccttc
1980

gcttgggggg acaactttat
2040

gaattgataa aatttgatga
2100

cttactatcg atccaagtcg
2160

tcaacttata atttgagctt
2220

tcccacggag tagtattgtt
2280

gaaagtttta ctaccacatc
2340

cgtggtggtt ttgggtcgtt
2394

<210> 2

<211> 797

<212> PRT

<213>

<220>
<221> DAC
<222>  (1).
<223>

PIEM MOI
. (797)

45055

catagaagcg

tacaggcggc

atttattgga

aaaacctgct

cggtagttct

acaaacacat

tattctagaa

ttggattagt

tggaggttat

ttctttttet

tgaaaaagta

aaataaagaa

ccgtgatttt

Paenibacillus popilliae

gataatctag

atagagggat

gataaattaa

atttatttaa

gaagaatttc

ttagttttta

tgtaaggcat

tttggtacta

tttagacaat

ggattatggg

agtcagcagt

ggatttttta

tctatgaagg

aaccatgggt

ctaaagctct

aaccaaatac

aaaacaaaaa

aaactatagc

aaagtcaaag

ttgaaactcc

cttacattag

ctcttaaatt

ctaaggttat

cttcatacgt

tagaactaac

aaaagtttga

agcaaataac

atttactcaa

agattatatt

tactggatat

tgtaaattat

tggctatgag

agaaggtcca

agatgatgta

agacagctat

tataaaaaat

agatattagt

gggcgatagt

ataa

Trinh tu axit amin cua TIC6757 thu dugc tu trinh tu md hda md

héa TIC6757 clia chung Paenibacillus popilliae DSC004343.

<400> 2

Met Lys Gln Asn Asn Asn Phe Ser Val

1

Asp Val Phe Asn Gly Ile Tyr Gly Phe
25

5

20

10

30

Arg Ala Leu Pro Ser Phe Ile

15

Ala Thr Gly Ile Gln Asp Ile
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Phe

Val

Gly

65

Thr

Val

His

Gln

Gln

145

Asn

Val

Arg

Asn

Met

225

Gly

Ile

Asn

Leu

50

Ile

Glu

Leu

Ile

Asn

130

Glu

Ser

Asn

Ala

Leu

210

Asp

Asn

Thr

Met

35

Lys

Ser

Leu

Thr

Tyr

115

Tyr

Ile

Thr

Glu

Lys

195

Thr

Ser

Asn

Lys

Ile

Asn

Gly

Ala

Asp

100

Leu

Ala

Ser

Leu

Lys

180

Gln

Glu

Phe

Leu

Asp
260

Phe

Gln

Asp

Lys

85

Val

Pro

Leu

Asp

Thr

165

Phe

Gly

Leu

Glu

Phe

245

Glu

Gly

Glu

Leu

70

Glu

Asn

Lys

Ser

Lys

150

Glu

Asp

Ser

Thr

Phe

230

Gly

Ile

Thr

Leu

55

Ser

Leu

Asn

Ile

Leu

135

Leu

Ile

Glu

Glu

Glu

215

Tyr

Arg

Lys

45055

Asp

40

Leu

Glu

Leu

Lys

Thr

120

Gln

Asp

Thr

Leu

Asp

200

Leu

Leu

Ser

Thr

Thr

Tyr

Ile

Lys

Leu

105

Asn

Ile

Val

Pro

Thr

185

Ile

Ala

His

Ala

Ser
265

Gly

Asp

Ile

Ile

90

Asn

Met

Glu

Ile

Ala

170

Leu

Ile

Lys

Thr

Leu

250

Gly

Asp

Ile

Ala

75

Ala

Ala

Leu

Tyr

Asn

155

Tyr

Ala

Ala

Ser

Phe

235

Lys

Ser

Leu

Ser

60

Gln

Asn

Ile

Ser

Leu

140

Leu

Gln

Thr

Asn

Val

220

His

Thr

Glu

Thr

45

Gly

Gly

Glu

Asn

Asp

125

Ser

Asn

Arg

Glu

Asp

205

Thr

Asp

Ala

Ile

Leu

Lys

Asn

Gln

Ser

110

Val

Lys

Val

Ile

Lys

190

Thr

Lys

Val

Ala

Gly
270

Glu

Leu

Leu

Asn

95

Met

Met

Gln

Leu

Lys

175

Thr

Leu

Asn

Leu

Glu

255

Lys

Glu

Glu

Asn

80

Asn

Leu

Lys

Leu

Ile

160

Tyr

Leu

Glu

Asp

Ile

240

Leu

Val
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Tyr

Thr

Thr

305

Asp

Val

Glu

Pro

Asp

385

Phe

Phe

Asn

Gly

Ala

465

Pro

Glu

Ser

Ser

Leu

290

Asn

Asn

Lys

Pro

Val

370

His

Cys

Pro

Asn

Asp

450

Asp

Leu

Leu

Tyr

Phe

275

Thr

Ile

Ile

Thr

Gly

355

Leu

Gln

Pro

Asp

Leu

435

Ile

Tyr

Gly

Glu

Leu

Leu

Ala

Leu

Leu

Ile

340

Tyr

Lys

Ser

Lys

Gly

420

Arg

Asp

Ile

Val

Val

500

Arg

Ile

Cys

Asn

Pro

325

Gly

Ala

Ala

Leu

Asn

405

Tyr

Tyr

Leu

Ser

Ile

485

Asp

Glu

Val

Arg

Gln

310

Thr

Ser

Leu

Tyr

Ser

390

Ser

Val

Glu

Asn

Ile

470

Ser

Glu

Tyr

Leu

Lys

295

His

Leu

Asp

Val

Lys

375

Glu

Glu

Ile

Ala

Glu

455

Asn

Glu

Lys

Leu

45055

Thr

280

Leu

Leu

Ser

Asn

Gly

360

Ala

Ile

Gln

Thr

Thr

440

Lys

Val

Thr

Ser

Leu

Cys

Leu

Asn

Asn

Tyr

345

Phe

Lys

Val

Lys

Lys

425

Ala

Gln

Ser

Phe

Lys

505

Glu

Leu

Gly

Asp

Lys

330

Ala

Glu

Leu

Tyr

Tyr

410

Ile

Asn

Val

Asp

Leu

490

Ile

Ser

Gln

Leu

Glu

315

Phe

Lys

Ile

Lys

Leu

395

Tyr

Thr

Phe

Glu

Asp

475

Ser

Leu

Asp

Ala

Ser

300

Lys

Ser

Val

Ile

Gln

380

Asp

Thr

Phe

Tyr

Ser

460

Asp

Pro

Thr

Leu

Lys

285

Asp

Asn

Asn

Ile

Asn

365

Asn

Ile

Lys

Glu

Asp

445

Thr

Gly

Ile

Leu

Ile

Ala

Ile

Val

Pro

Leu

350

Asp

Tyr

Asp

Ser

Lys

430

Pro

Phe

Val

Asn

Thr

510

Asn

Phe

Asp

Phe

Asn

335

Glu

Arg

Gln

Lys

Leu

415

Lys

Ser

Leu

Tyr

Ser

495

Cys

Lys

Leu

Tyr

Arg

320

Tyr

Ala

Ile

Val

Leu

400

Thr

Leu

Thr

Gln

Met

480

Phe

Lys

Glu
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Thr

Asn

545

Lys

Leu

Leu

Pro

Asp

625

Thr

Ser

Ala

Ile

Pro

705

Ser

Ile

Gln

Ser

530

Trp

Asn

Phe

Lys

Ala

610

Thr

Ser

Gly

Phe

Ser

690

Ser

Thr

Ile

Ser

515

Leu

Asn

Ala

Thr

Pro

595

Ile

Asn

Glu

Tyr

Glu

675

Phe

Arg

Tyr

Lys

Ser
755

Ile

Ile

Tyr

Gln

580

Asn

Tyr

Gly

Thr

Glu

660

Thr

Gly

Gly

Asn

Asn

740

Tyr

Ala

Glu

Val

565

Gly

Thr

Leu

Ser

Asp

645

Ala

Pro

Thr

Gly

Leu

725

Ser

Val

Pro

Ala

550

Asp

Asp

Asp

Lys

Ser

630

Pro

Trp

Glu

Thr

Tyr

710

Ser

His

Asp

Pro

535

Asp

Ser

Gly

Tyr

Asn

615

Glu

Ser

Gly

Gly

Tyr

695

Phe

Phe

Gly

Ile

45055

520

Asn

Asn

Thr

Glu

Ile

600

Lys

Glu

Gln

Asp

Pro

680

Ile

Arg

Ser

Val

Ser
760

Val

Leu

Gly

Phe

585

Ile

Asn

Phe

Thr

Asn

665

Glu

Arg

Gln

Phe

Val

745

Glu

Phe

Glu

Gly

570

Ser

Gln

Thr

Gln

His

650

Phe

Leu

Asp

Ser

Ser

730

Leu

Ser

Ile

Pro

555

Ile

Gln

Tyr

Gly

Thr

635

Leu

Ile

Ile

Asp

Leu

715

Gly

Phe

Phe

Ser

540

Trp

Glu

Phe

Thr

Tyr

620

Ile

Val

Ile

Lys

Val

700

Lys

Leu

Glu

Thr

525

Asn

Val

Gly

Ile

Val

605

Thr

Ala

Phe

Leu

Phe

685

Leu

Leu

Trp

Lys

Thr
765

Ile

Ala

Ser

Gly

590

Lys

Met

Val

Lys

Glu

670

Asp

Thr

Asp

Ala

Val

750

Thr

Val

Asn

Lys

575

Asp

Gly

Tyr

Asn

Ser

655

Cys

Asp

Ile

Ser

Lys

735

Ser

Ser

Glu

Asn

560

Ala

Lys

Lys

Glu

Tyr

640

Gln

Lys

Trp

Asp

Tyr

720

Val

Gln

Asn
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45055

Lys Glu Gly Phe Phe Ile Glu Leu Thr Gly Asp Ser Arg Gly Gly Phe

770

775

780

Gly Ser Phe Arg Asp Phe Ser Met Lys Glu Lys Phe Glu
790

785

<210> 3

<211> 2397
<212> ADN
<213> Nhéan tao
<220>

<223>

795

popilliae DSC004343 md& hda TIC6757.

<400> 3
atggctaagc
60

aacggcatct
120

gacacgggcg
180

tcgggcaagce
240

aacacggagc
300

gacgtgaaca
360

acgaacatgc
420

ctctcgaagc
480

ataaactcca
540

aagttcgacg
600

gacatcattg
660

gtgacgaaga
720

atcggcaaca
780

agaacaacaa

acgggttcgce

acctcacgct

tggagggcat

tggcgaaaga

acaagctcaa

tgtccgacgt

agctccagga

cgctcacgga

agctgacact

cgaacgacac

acgacatgga

acctcttcgg

cttctccgtg

caccggcatc

ggaggaggtg

ctccggecgac

gctgctcaag

cgcgatcaac

catgaagcag

gatttcggat

gatcactccg

ggcgactgag

gctggagaac

cagcttcgag

ccggagcgcg

cgcgcgctcecce

caggacatct

ctcaagaacc

ctcagcgaaa

atcgccaacg

tcgatgctcce

aactatgccc

aagctggacg

gcctaccagc

aagaccctcc

ttgacggagt

ttctacctcc

ctcaagaccg

cgtcgttcat

tcaacatgat

aggaactgct

ttatcgcgca

agcagaacaa

acatctacct

tcagcctcca

tcatcaacct

gcatcaagta

gcgccaagca

tgaccgagcet

acactttcca

cagccgagct

Trinh tu ADN tdng hop duoc thiét k& dé& bidu hién & thuc vat ma
héa TIC6757PL véi gbc Alanin bd sung dugc gén xen & vi tri 2 so voi
trinh tu axit amin TIC6757 vi khudn thu dugc tu chung Paenibacillus

cgacgtcttc

cttcggcacc

ctacgacatc

agggaacctec

cgtgctgacg

cccaaagatt

gatcgagtac

gaacgtgctg

cgtgaacgag

agggtccgag

ggccaagagc

cgacgtgctg

gattacgaag
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gacgagatca
840

acgtgcttac
900

tccgacatcg
960

cgggacaaca
1020

attggcagcg
1080

gggttcgaga
1140

cagaactacc
1200

ttgttctgce
1260

ggctacgtta
1320

actgccaact
1380

tccacgttcc
1440

atgccgctcg
1500

gtggacgaga
1560

ctggagagcg
1620

tccaacatcg
1680

aacaagaacg
1740

cagggcgacg
1800

atcatccagt
1860

tacaccatgt
1920

tacacctccg
1980

agacctccgg

aagctaaggc

actacaccaa

tccteecgac

acaactacgc

tcatcaacga

aagtggacca

cgaagaactc

ttacaaagat

tctacgaccc

tccaggccga

gagtcatcag

agtccaagat

acctcatcaa

tcgagaactg

cctacgtgga

gtgagttctc

acaccgtcaa

acgaggacac

agaccgatcc

45055

gtccgagatc

gttcctcacc

catcctcaac

actgagcaac

caaggttatc

ccgcatccecg

ccagagcctc

ggagcagaag

cacgttcgag

gtccaccggc

ctacatcagc

cgagaccttc

tctcaccctg

taaggagact

gaacatcgag

ctccaccggc

gcagttcatc

gggcaagcca

gaacggcagc

ctcccagacc

ggaaaggtgt

ctgaccgcect

cagcacctca

aagttcagta

ctagaggccg

gtcctcaagg

agcgagatcg

tattacacca

aagaagctca

gacattgact

atcaacgtca

ctcagcccga

acctgcaaga

tcgctcatag

gccgacaacc

gggatcgagg

ggcgacaagc

gcgatctacc

agcgaggagt

caccttgtct

acagcttcct

gccgtaagcet

acgacgagaa

acccgaacta

agcccggtta

cgtacaaggc

tgtacctgga

agagcctgac

acaacctccg

tgaacgagaa

gcgacgacga

tcaactcgtt

gctacctccg

ctccgcccaa

tggagccgtg

gaagcaaggc

tcaagcccaa

tcaagaacaa

tccagaccat

tcaagtccca

gatcgtcctce

gttgggcctg

gaacgtcttt

cgtcaagacg

cgccctggtce

caagctcaag

catcgacaag

cttcccggac

ttacgaggca

gcaagtcgag

cggcgtgtac

cgagctggag

ggaatacctc

cgtcttcatc

ggtggcaaac

cctgttcacc

cacggactac

gaacaccggg

cgcggtcaac

gagcggctac
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gaggcgtggg gcgacaactt
2040

ccggagctta tcaagttcga
2100

gtgctaacca tcgacccgtc
2160

tactccacgt acaacctatc
2220

aactcgcacg gcgtggtect
2280

agcgagtcct tcaccaccac
2340

tcgcgecggeg ggttcecggcete
2397

<210> 4

<211> 798

<212> PRT

<213> Nhén tao

<220>

<223>

45055

catcatcctg

tgactggatt

gcgcggegge

tttcagcttc

gttcgagaag

cagcaacaag

cttccgcgac

gagtgcaagg

tcgtttggca

tacttccgee

tcgggectgt

gtctcccagce

gagggcttct

ttctccatga

Trinh tu axit amin cua TIC6757PL dugc m& hoda
tdng hop trong dé gbc Alanin bd sung dugc gan xen &

trinh tu axit amin TIC6757 vi khuén.

<400> 4

Met Ala Lys
1

Ile Asp Val

Ile Phe Asn

35

Glu Val

50

Leu

Glu
65

Gly Ile

Asn Thr Glu

Asn Val Leu

Gln Asn

Phe
20

Asn
Met Ile
Lys Asn
Ser

Gly

Ala
85

Leu

Thr
100

Asp

Asn

Gly

Phe

Gln

Asp

70

Lys

Val

Asn Phe

Ile Tyr

Thr
40

Gly

Glu
55

Leu

Ser

Leu

Glu

Leu

Asn Asn

Val
10

Ser Arg

Gly Phe Ala

25

Asp Thr Gly

Leu Tyr Asp

Glu Ile Ile

75

Leu Lys Ile

90

Lys Leu Asn

105

ctttcgagac

ccacctacat

aaagcctcaa

gggcgaaggt

agtcgtcata

tcatcgagct

aggagaaatt

Ala Leu

Thr Gly

30

Leu
45

Asp

Ile
60

Ser

Ala

Gln

Ala Asn

Ala Ile

Pro

Ile

Thr

Gly

Gly

Glu

Asn
110

tcccgagggce

ccgggacgac

gctggactcg

gattatcaag

cgtggacatc

gaccggcgac

cgagtga

bdi trinh tu ADN
vi tri 2 so vdi

Ser Phe

15

Gln Asp

Leu Glu
Leu

Lys

Leu
80

Asn

Gln
95

Asn

Ser Met
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Leu

Lys

Leu

145

Ile

Tyr

Leu

Glu

Asp

225

Ile

Leu

Val

Leu

Tyr

305

Arg

Tyr

His

Gln

130

Gln

Asn

Val

Arg

Asn

210

Met

Gly

Ile

Tyr

Thr

290

Thr

Asp

Val

Ile

115

Asn

Glu

Ser

Asn

Ala

195

Leu

Asp

Asn

Thr

Ser

275

Leu

Asn

Asn

Lys

Tyr

Tyr

Ile

Thr

Glu

180

Lys

Thr

Ser

Asn

Lys

260

Phe

Thr

Ile

Ile

Thr
340

Leu

Ala

Ser

Leu

165

Lys

Gln

Glu

Phe

Leu

245

Asp

Leu

Ala

Leu

Leu

325

Ile

Pro

Leu

Asp

150

Thr

Phe

Gly

Leu

Glu

230

Phe

Glu

Ile

Cys

Asn

310

Pro

Gly

Lys

Ser

135

Lys

Glu

Asp

Ser

Thr

215

Phe

Gly

Ile

Val

Arg

295

Gln

Thr

Ser

45055

Ile

120

Leu

Leu

Ile

Glu

Glu

200

Glu

Tyr

Arg

Lys

Leu

280

Lys

His

Leu

Asp

Thr

Gln

Asp

Thr

Leu

185

Asp

Leu

Leu

Ser

Thr

265

Thr

Leu

Leu

Ser

Asn
345

Asn

Ile

Val

Pro

170

Thr

Ile

Ala

His

Ala

250

Ser

Cys

Leu

Asn

Asn

330

Tyr

10

Met

Glu

Ile

155

Ala

Leu

Ile

Lys

Thr

235

Leu

Gly

Leu

Gly

Asp

315

Lys

Ala

Leu

Tyr

140

Asn

Tyr

Ala

Ala

Ser

220

Phe

Lys

Ser

Gln

Leu

300

Glu

Phe

Lys

Ser

125

Leu

Leu

Gln

Thr

Asn

205

Val

His

Thr

Glu

Ala

285

Ser

Lys

Ser

Val

Asp

Ser

Asn

Arg

Glu

190

Asp

Thr

Asp

Ala

Ile

270

Lys

Asp

Asn

Asn

Ile
350

Val

Lys

Val

Ile

175

Lys

Thr

Lys

Val

Ala

255

Gly

Ala

Ile

Val

Pro

335

Leu

Met

Gln

Leu

160

Lys

Thr

Leu

Asn

Leu
240

Glu’

Lys

Phe

Asp

Phe

320

Asn

Glu
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Ala

Ile

Val

385

Leu

Thr

Leu

Thr

Gln

465

Met

Phe

Lys

Glu

Glu

545

Asn

Ala

Lys

Glu

Pro

370

Asp

Phe

Phe

Asn

Gly

450

Ala

Pro

Glu

Ser

Thr

530

Asn

Lys

Leu

Leu

Pro

355

Val

His

Cys

Pro

Asn

435

Asp

Asp

Leu

Leu

Tyr

515

Ser

Trp

Asn

Phe

Lys

Gly

Leu

Gln

Pro

Asp

420

Leu

Ile

Tyr

Gly

Glu

500

Leu

Leu

Asn

Ala

Thr

580

Pro

Tyr

Lys

Ser

Lys

405

Gly

Arg

Asp

Ile

Val

485

Val

Arg

Ile

Ile

Tyr

565

Gln

Asn

Ala

Ala

Leu

390

Asn

Tyr

Tyr

Leu

Ser

470

Ile

Asp

Glu

Ala

Glu

550

Val

Gly

Thr

Leu

Tyr

375

Ser

Ser

Val

Glu

Asn

455

Ile

Ser

Glu

Tyr

Pro

535

Ala

Asp

Asp

Asp

45055

Val

360

Lys

Glu

Glu

Ile

Ala

440

Glu

Asn

Glu

Lys

Leu

520

Pro

Asp

Ser

Gly

Tyr

Gly

Ala

Ile

Gln

Thr

425

Thr

Lys

Val

Thr

Ser

505

Leu

Asn

Asn

Thr

Glu

585

Ile

Phe

Lys

Val

Lys

410

Lys

Ala

Gln

Ser

Phe

490

Lys

Glu

Val

Leu

Gly

570

Phe

Ile

11

Glu

Leu

Tyr

395

Tyr

Ile

Asn

Val

Asp

475

Leu

Ile

Ser

Phe

Glu

555

Gly

Ser

Gln

Ile

Lys

380

Leu

Tyr

Thr

Phe

Glu

460

Asp

Ser

Leu

Asp

Ile

540

Pro

Ile

Gln

Tyr

Ile

365

Gln

Asp

Thr

Phe

Tyr

445

Ser

Asp

Pro

Thr

Leu

525

Ser

Trp

Glu

Phe

Thr

Asn

Asn

Ile

Lys

Glu

430

Asp

Thr

Gly

Ile

Leu

510

Ile

Asn

Val

Gly

Ile

590

Val

Asp

Tyr

Asp

Ser

415

Lys

Pro

Phe

Val

Asn

495

Thr

Asn

Ile

Ala

Ser

575

Gly

Lys

Arg

Gln

Lys

400

Leu

Lys

Ser

Leu

Tyr

480

Ser

Cys

Lys

Val

Asn

560

Lys

Asp

Gly
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Lys

Glu

625

Tyr

Gln

Lys

Trp

Asp

705

Tyr

Val

Gln

Asn

Phe
785

Pro

610

Asp

Thr

Ser

Ala

Ile

690

Pro

Ser

Ile

Gln

Lys

770

Gly

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

<220>
<223>
Histidin

<400>

595

Ala

Thr

Ser

Gly

Phe

675

Ser

Ser

Thr

Ile

Ser

755

Glu

Ser

2454

ADN
Nhéan

Trinh tu axit nucleic tai t& hop ma héa protein TIC6757 cbd dudi

5

Ile

Asn

Glu

Tyr

660

Glu

Phe

Arg

Tyr

Lys

740

Ser

Gly

Phe

tao

Tyr

Gly

Thr

645

Glu

Thr

Gly

Gly

Asn

725

Asn

Tyr

Phe

Arg

Leu

Ser

630

Asp

Ala

Pro

Thr

Gly

710

Leu

Ser

Val

Phe

Asp
790

Lys

615

Ser

Pro

Trp

Glu

Thr

695

Tyr

Ser

His

Asp

Ile

775

Phe

45055

600

Asn

Glu

Ser

Gly

Gly

680

Tyr

Phe

Phe

Gly

Ile

760

Glu

Ser

Lys

Glu

Gln

Asp

665

Pro

Ile

Arg

Ser

Val

745

Ser

Leu

Met

Asn

Phe

Thr

650

Asn

Glu

Arg

Gln

Phe

730

Val

Glu

Thr

Lys

12

Thr

Gln

635

His

Phe

Leu

Asp

Ser

715

Ser

Leu

Ser

Gly

Glu
795

Gly

620

Thr

Leu

Ile

Ile

Asp

700

Leu

Gly

Phe

Phe

Asp

780

Lys

605

Tyr

Ile

Val

Ile

Lys

685

Val

Lys

Leu

Glu

Thr

765

Ser

Phe

Thr

Ala

Phe

Leu

670

Phe

Leu

Leu

Trp

Lys

750

Thr

Arg

Glu

Met

Val

Lys

655

Glu

Asp

Thr

Asp

Ala

735

Val

Thr

Gly

Tyr

Asn

640

Ser

Cys

Asp

Ile

Ser

720

Lys

Ser

Ser

Gly
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atgcatcacc
60

atgaagcaga
120

ggaatttatg
180

acaggtgatc
240

ggtaaacttg
300

acagaattag
360

gttaataaca
420

aatatgttaa
480

agtaaacaac
540

aactctacac
600

tttgatgaat
660

attattgcta
720

acaaaaaatg
780

ggcaataatt
840

gagataaaga
900

tgtctacaag
960

gatattgatt
1020

gataacatac
1080

ggtagtgata
1140

tttgaaatta
1200

atcaccatca

ataataattt

gttttgccac

taacactaga

aggggattag

ctaaggaatt

aactcaatgc

gcgatgttat

tacaggagat

tcacagaaat

taactcttgc

atgatactct

acatggatag

tatttggtcg

cgagtggaag

caaaagcctt

atactaatat

ttcctacact

attatgcaaa

tcaatgatcg

45055

ccatcaccat

tagtgtaagg

tggcattcaa

agaagtttta

tggagaccta

gctaaaaatc

gataaattcg

gaaacagaat

atcagataaa

cactcctgcect

tacagaaaaa

tgaaaattta

tttcgagttt

ttcggcttta

tgagatagga

tctcacttta

tctaaatcag

gtccaataaa

agttatttta

aatcccggta

cacggtaccg

gccttaccaa

gatattttta

aaaaatcaag

agtgagatta

gctaatgagc

atgctccaca

tatgctctga

cttgatgtta

tatcaacgta

actctaagag

actgagctaa

tatctccata

aaaacagctg

aaagtttata

acggcatgcc

catctaaatg

ttttctaacc

gaagctgaac

ttaaaagcgt

13

agaccgtccg

gttttattga

acatgatttt

agttacttta

ttgcgcaggg

agaacaacgt

tctatcttcc

gtcttcaaat

ttaacttaaa

ttaaatatgt

Caaaacaagg

cagaactagc

cattccatga

cagaattgat

gtttcttaat

gaaaattatt

atgaaaagaa

ctaattatgt

caggatatgc

ataaagctaa

cttccaatcc

tgtttttaat

tggaacagat

tgatatttct

aaatttgaat

attaactgat

taaaattaca

agaatatctc

tgtactcatt

aaatgaaaaa

tagcgaagac

gaaaagtgta

tgtattgatt

tactaaagac

tgtactaact

gggcttatca

tgtatttcgt

aaaaactata

tttagttgga

gctaaaacaa
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aattatcaag
1260

ttttgtccaa
1320

tatgttatta
1380

gcaaattttt
1440

acttttcttc
1500

ccgttaggeg
1560

gacgagaaat
1620

gaatctgatt
1680

aatatcgtag
1740

aagaatgcat
1800

ggtgatgggg
1860

attcaatata
1920

actatgtacg
1980

acttcagaaa
2040

gcttgggggg
2100

gaattgataa
2160

cttactatcg
2220

tcaacttata
2280

tcccacggag
2340

gaaagtttta
2400

ttgatcatca

aaaattctga

ctaagattac

atgacccatc

aagcagatta

ttatcagcga

cgaaaatctt

taataaataa

aaaattggaa

atgtcgatag

aattttcaca

ctgtaaaagg

aagatacaaa

ctgatcctte

acaactttat

aatttgatga

atccaagtcg

atttgagcett

tagtattgtt

ctaccacatc

45055

gtcgttatca

acaaaaatat

ctttgaaaaa

tacaggagat

tatttctata

aacatttttg

aactttaaca

agagacaagc

catagaagcg

tacaggcggc

atttattgga

aaaacctgct

cggtagttct

acaaacacat

tattctagaa

ttggattagt

tggaggttat

ttctttttct

tgaaaaagta

aaataaagaa

gagattgttt

tatactaaaa

aagctgaaca

attgatttaa

aatgttagtg

tctccaatta

tgtaaatctt

ctcattgctc

gataatctag

atagagggat

gataaattaa

atttatttaa

gaagaatttc

ttagttttta

tgtaaggcat

tttggtacta

tttagacaat

ggattatggg

agtcagcagt

ggatttttta

14

atttagatat
gtctgacatt
a;ctaagata
atgagaagca
atgatgatgg
atagttttga
atttacgaga
cgcctaatgt
aaccatgggt
ctaaagctct
aaccaaatac
aaaacaaaaa
aaactatagc
aaagtcaaag
ttgaaactcc
cttacattag
ctcttaaatt
ctaaggttat
cttcatacgt

tagaactaac

cgataaacta

tcctgatgge

tgaggcaaca

agtggaatct

tgtttacatg

attagaagtt

atatttatta

ttttatcagt

agcaaataac

atttactcaa

agattatatt

tactggatat

tgtaaattat

tggctatgag

agaaggtcca

agatgatgta

agacagctat

tataaaaaat

agatattagt

gggcgatagt
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45055 68/105

cgtggtggtt ttgggtcgtt ccgtgatttt tctatgaagg aaaagtttga ataa
2454

<210> o
<211> 817
<212> PRT

<213> Nhan tao

<220>
<223> Trinh tu axit amin cua protein TIC6757 cé dudi Histidin.

<400> 6

Met His His His His His His His His His His Gly Thr Glu Thr Val

Arg Phe Gln Ser Met Lys Gln Asn Asn Asn Phe Ser Val Arg Ala Leu
20 25 30

Pro Ser Phe Ile Asp Val Phe Asn Gly Ile Tyr Gly Phe Ala Thr Gly
35 40 45

Ile Gln Asp Ile Phe Asn Met Ile Phe Gly Thr Asp Thr Gly Asp Leu
50 55 60

Thr Leu Glu Glu Val Leu Lys Asn Gln Glu Leu Leu Tyr Asp Ile Ser
65 70 75 80

Gly Lys Leu Glu Gly Ile Ser Gly Asp Leu Ser Glu Ile TIle Ala Gln

Gly Asn Leu Asn Thr Glu Leu Ala Lys Glu Leu Leu Lys Ile Ala Asn
100 105 110

Glu Gln Asn Asn Val Leu Thr Asp Val Asn Asn Lys Leu Asn Ala Ile
115 120 125

Asn Ser Met Leu His Ile Tyr Leu Pro Lys Ile Thr Asn Met Leu Ser
130 135 140

Asp Val Met Lys Gln Asn Tyr Ala Leu Ser Leu Gln Ile Glu Tyr Leu
145 150 155 160

Ser Lys Gln Leu Gln Glu Ile Ser Asp Lys Leu Asp Val Ile Asn Leu
165 170 175

Asn Val Leu Ile Asn Ser Thr Leu Thr Glu Ile Thr Pro Ala Tyr Gln
180 185 190

15



Arg

Glu

Asp

225

Thr

Asp

Ala

Ile

Lys

305

Asp

Asn

Asn

Ile

Asn

385

Asn

Ile

Ile

Lys

210

Thr

Lys

Val

Ala

Gly

290

Ala

Ile

Val

Pro

Leu

370

Asp

Tyr

Asp

Lys

195

Thr

Leu

Asn

Leu

Glu

275

Lys

Phe

Asp

Phe

Asn

355

Glu

Arg

Gln

Lys

Tyr

Leu

Glu

Asp

Ile

260

Leu

Val

Leu

Tyr

Arg

340

Tyr

Ala

Ile

Val

Leu
420

Val

Arg

Asn

Met

245

Gly

Ile

Tyr

Thr

Thr

325

Asp

Val

Glu

Pro

Asp

405

Phe

Asn

Ala

Leu

230

Asp

Asn

Thr

Ser

Leu

310

Asn

Asn

Lys

Pro

Val

390

His

Cys

Glu

Lys

215

Thr

Ser

Asn

Lys

Phe

295

Thr

Ile

Ile

Thr

Gly

375

Leu

Gln

Pro

45055

Lys

200

Gln

Glu

Phe

Leu

Asp

280

Leu

Ala

Leu

Leu

Ile

360

Tyr

Lys

Ser

Lys

Phe

Gly

Leu

Glu

Phe

265

Glu

Ile

Cys

Asn

Pro

345

Gly

Ala

Ala

Leu

Asn
425

Asp

Ser

Thr

Phe

250

Gly

Ile

Val

Arg

Gln

330

Thr

Ser

Leu

Tyr

Ser

410

Ser

16

Glu

Glu

Glu

235

Tyr

Arg

Lys

Leu

Lys

315

His

Leu

Asp

Val

Lys

395

Glu

Glu

Leu

Asp

220

Leu

Leu

Ser

Thr

Thr

300

Leu

Leu

Ser

Asn

Gly

380

Ala

Ile

Gln

Thr

205

Ile

Ala

His

Ala

Ser

285

Cys

Leu

Asn

Asn

Tyr

365

Phe

Lys

Val

Lys

Leu

Ile

Lys

Thr

Leu

270

Gly

Leu

Gly

Asp

Lys

350

Ala

Glu

Leu

Tyr

Tyr
430

Ala

Ala

Ser

Phe

255

Lys

Ser

Gln

Leu

Glu

335

Phe

Lys

Ile

Lys

Leu

415

Tyr

Thr

Asn

Val

240

His

Thr

Glu

Ala

Ser

320

Lys

Ser

Val

Ile

Gln

400

Asp

Thr
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Lys

Glu

Asp

465

Thr

Gly

Ile

Leu

Ile

545

Asn

Val

Gly

Ile

Val

625

Thr

Ala

Phe

Ser

Lys

450

Pro

Phe

Val

Asn

Thr

530

Asn

Ile

Ala

Ser

Gly

610

Lys

Met

Val

Lys

Leu

435

Lys

Ser

Leu

Tyr

Ser

515

Cys

Lys

Val

Asn

Lys

595

Asp

Gly

Tyr

Asn

Ser

Thr

Leu

Thr

Gln

Met

500

Phe

Lys

Glu

Glu

Asn

580

Ala

Lys

Lys

Glu

Tyr

660

Gln

Phe

Asn

Gly

Ala

485

Pro

Glu

Ser

Thr

Asn

565

Lys

Leu

Leu

Pro

Asp

645

Thr

Ser

Pro

Asn

Asp

470

Asp

Leu

Leu

Tyr

Ser

550

Trp

Asn

Phe

Lys

Ala

630

Thr

Ser

Gly

Asp

Leu

455

Ile

Tyr

Gly

Glu

Leu

535

Leu

Asn

Ala

Thr

Pro

615

Ile

Asn

Glu

Tyr

45055

Gly

440

Arg

Asp

Ile

Val

Val

520

Arg

Ile

Ile

Tyr

Gln

600

Asn

Tyr

Gly

Thr

Glu

Tyr

Tyr

Leu

Ser

Ile

505

Asp

Glu

Ala

Glu

Val

585

Gly

Thr

Leu

Ser

Asp

665

Ala

Val

Glu

Asn

Ile

490

Ser

Glu

Tyr

Pro

Ala

570

Asp

Asp

Asp

Lys

Ser

650

Pro

Trp

17

Ile

Ala

Glu

475

Asn

Glu

Lys

Leu

Pro

555

Asp

Ser

Gly

Tyr

Asn

635

Glu

Ser

Gly

Thr

Thr

460

Lys

Val

Thr

Ser

Leu

540

Asn

Asn

Thr

Glu

Ile

620

Lys

Glu

Gln

Asp

Lys

445

Ala

Gln

Ser

Phe

Lys

525

Glu

Val

Leu

Gly

Phe

605

Ile

Asn

Phe

Thr

Asn

Ile

Asn

Val

Asp

Leu

510

Ile

Ser

Phe

Glu

Gly

590

Ser

Gln

Thr

Gln

His

670

Phe

Thr

Phe

Glu

Asp

495

Ser

Leu

Asp

Ile

Pro

575

Ile

Gln

Tyr

Gly

Thr

655

Leu

Ile

Phe

Tyr

Ser

480

Asp

Pro

Thr

Leu

Ser

560

Trp

Glu

Phe

Thr

Tyr

640

Ile

Val

Ile
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Leu

Phe

705

Leu

Leu

Trp

Lys

Thr

785

Arg

Glu

Glu

690

Asp

Thr

Asp

Ala

Val

770

Thr

Gly

<210>
<211>

<212>

<213>

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

<400>

atgaagcaga ataataattt tagtgtaagg gccttaccaa gttttattga tgtttttaat

60

ggaatttatg attttgccac tggcattcaa gatattttta acatgatttt tggaacagat

120

acaggtgatc taacactaga agaagtttta aaaaatcaag agttacttta tgatatttct

180

675

Cys

Asp

Ile

Ser

Lys

755

Ser

Ser

Gly

5
2394

ADN

Lys

Trp

Asp

Tyr

740

Val

Gln

Asn

Phe

Ala

Ile

Pro

725

Ser

Ile

Gln

Lys

Gly
805

Phe

Ser

710

Ser

Thr

Ile

Ser

Glu

790

Ser

Glu

695

Phe

Arg

Tyr

Lys

Ser

775

Gly

Phe

45055

680

Thr

Gly

Gly

Asn

Asn

760

Tyr

Phe

Arg

Paenibacillus popilliae

dic diém moi
(1)..(2394)
Trinh tu ADN thu duogc tu chung Paenibacillus popilliae

DSC007648 m& hoéa TICT472.

7

Pro

Thr

Gly

Leu

745

Ser

Val

Phe

Asp

Glu

Thr

Tyr

730

Ser

His

Asp

Ile

Phe
810

18

Gly

Tyr

715

Phe

Phe

Gly

Ile

Glu

795

Ser

Pro

700

Ile

Arg

Ser

Val

Ser

780

Leu

Met

685

Glu

Arg

Gln

Phe

Val

765

Glu

Thr

Lys

Leu

Asp

Ser

Ser

750

Leu

Ser

Gly

Glu

Ile

Asp

Leu

735

Gly

Phe

Phe

Asp

Lys
815

Lys

Val

720

Lys

Leu

Glu

Thr

Ser

800

Phe
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ggtaaacttg
240

acagaattag
300

gttaataaca
360

aatatgttaa
420

agtaaacaac
480

aactctacac
540

tttgatgaat
600

attattgcta
660

acaaaaaatg
720

ggcaataatt
780

gagataaaga
840

tgtctacaag
900

gatattgatt
960

gataacatac
1020

ggtagtgata
1080

tttgaaatta
1140

aattatcaag
1200

ttttgtccaa
1260

tatgttatta
1320

gcaaattttt
1380

aggggattag

ctaaggaatt

aactcaatgc

gcgatgttat

tacaggagat

tcacagaaat

taactcttgce

atgatactct

acatggatag

tatttggtcg

cgagtggaag

caaaagcctt

atactaatat

ttcctacact

attatgcaaa

tcaatgatcg

ttgatcatca

aaaattctga

ctaagattac

atgacccatc

45055

tggagaccta

gctaaaaatc

gataaattcg

gaaacagaat

atcagataaa

cactcctgcet

tacagaaaaa

tgaaaattta

tttcgagttt

ttcggcecttta

tgagatagga

tctcacttta

tctaaatcag

gtccaataaa

agttatttta

aatcccggta

gtcgttatca

acaaaaatat

ctttgaaaaa

tacaggagat

agtgagatta

gctaatgagc

atgctccaca

tatgctctga

cttgatgtta

tatcaacgta

actctaagag

actgagctaa

tatctccata

aaaacagctg

aaagtttata

acggcatgcce

catctaaatg

ttttctaacc

gaagctgaac

ttaaaagcgt

gagattgttt

tatactaaaa

aagctgaaca

attgatttaa

19

ttgcgcaggg

agaacaacgt

tctatcttcc

gtcttcaaat

ttaacttaaa

ttaaatatgt

Caaaacaagg

cagaactagc

cattccatga

cagaattgat

gtttcttaat

gaaaattatt

atgaaaagaa

ctaattatgt

caggatatgc

ataaagctaa

atttagatat

gtctgacatt

acctaagata

atgagaagca

aaatttgaat

attaactgat

taaaattaca

agaatatctc

tgtactcatt

aaatgaaaaa

tagcgaagac

gaaaagtgta

tgtattgatt

tactaaagac

tgtactaact

gggcttatca

tgtatttcgt

aaaaactata

tttagttgga

gctaaaacaa

cgataaacta

tcctgatgge

tgaggcaaca

agtggaatct
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acttttcttc aagcagatta
1440

ccgttaggcg ttatcagcga
1500

gacgagaaat cgaaaatctt
1560

gaatctgatt taataaataa
1620

aatatcgtag aaaattggaa
1680

aagaatgcat atgtcgatag
1740

ggtgatgggg aattttcaca
1800

attcaatata ctgtaaaagg
1860

actatgtacg aagatacaaa
1920

acttcagaaa ctgatccttc
1980

gcttgggggg acaactttat
2040

gaattgataa aatttgatga
2100

cttactatcg atccaagtcg
2160

tcaacttata atttgagctt
2220

tcccacggag tagtattgtt
2280

gaaagtttta ctaccacatc
2340

cgtggtggtt ttgggtcgtt
2394

<210> 8

<211> 797

<212> PRT

<213>

<220>
<221> Pac
<222> (1) .

didm moi
. (797)

45055

tatttctata

aacatttttg

aactttaaca

agagacaagc

catagaagcg

tacaggcggc

atttattgga

aaaacctgct

cggtagttct

acaaacacat

tattctagaa

ttggattagt

tggaggttat

ttctttttct

tgaaaaagta

aaataaagaa

ccgtgatttt

Paenibacillus popilliae

aatgttagtg

tctccaatta

tgtaaatctt

ctcattgctc

gataatctag

atagagggat

gataaattaa

atttatttaa

gaagaatttc

ttagttttta

tgtaaggcat

tttggtacta

tttagacaat

ggattatggg

agtcagcagt

ggatttttta

tctatgaagg

20

atgatgatgg

atagttttga

atttacgaga

cgcctaatgt

aaccatgggt

ctaaagctct

aaccaaatac

aaaacCaaaaa

aaactatagce

aaagtcaaag

ttgaaactcc

cttacattag

ctcttaaatt

ctaaggttat

cttcatacgt

tagaactaac

aaaagtttga

tgtttacatg

attagaagtt

atatttatta

ttttatcagt

agcaaataac

atttactcaa

agattatatt

tactggatat

tgtaaattat

tggctatgag

agaaggtcca

agatgatgta

agacagctat

tataaaaaat

agatattaat

gggcgatagt

ataa
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<223> Trinh tu axit amin cua TIC7472 thu dugc tu trinh tu md hda ma
héa TIC7472 cua chung Paenibacillus popilliae DSC007648.

<400> 8

Met Lys Gln Asn Asn Asn Phe Ser Val Arg Ala Leu Pro Ser Phe Ile
1 5 10 15

Asp Val Phe Asn Gly Ile Tyr Asp Phe Ala Thr Gly TIle Gln Asp Ile
20 25 30

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

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

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

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

Val Leu Thr Asp Val Asn Asn Lys Leu Asn Ala Ile Asn Ser Met Leu
100 105 110

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

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

Gln Glu Ile Ser Asp Lys Leu Asp Val Ile Asn Leu Asn Val Leu Ile
145 150 155 160

Asn Ser Thr Leu Thr Glu Ile Thr Pro Ala Tyr Gln Arg Ile Lys Tyr
165 170 175

Val Asn Glu Lys Phe Asp Glu Leu Thr Leu Ala Thr Glu Lys Thr Leu
180 185 190

Arg Ala Lys Gln Gly Ser Glu Asp Ile Ile Ala Asn Asp Thr Leu Glu
195 200 205

Asn Leu Thr Glu Leu Thr Glu Leu Ala Lys Ser Val Thr Lys Asn Asp
210 215 220

21



Met

225

Gly

Ile

Tyr

Thr

Thr

305

Asp

Val

Glu

Pro

Asp

385

Phe

Phe

Asn

Gly

Ala

Asp

Asn

Thr

Ser

Leu

290

Asn

Asn

Lys

Pro

Val

370

His

Cys

Pro

Asn

Asp

450

Asp

Ser

Asn

Lys

Phe

275

Thr

Ile

Ile

Thr

Gly

355

Leu

Gln

Pro

Asp

Leu

435

Ile

Tyr

Phe

Leu

Asp

260

Leu

Ala

Leu

Leu

Ile

340

Tyr

Lys

Ser

Lys

Gly

420

Arg

Asp

Ile

Glu

Phe

245

Glu

Ile

Cys

Asn

Pro

325

Gly

Ala

Ala

Leu

Asn

405

Tyr

Tyr

Leu

Ser

Phe

230

Gly

Ile

Val

Arg

Gln

310

Thr

Ser

Leu

Tyr

Ser

390

Ser

Val

Glu

Asn

Ile

Tyr

Arg

Lys

Leu

Lys

295

His

Leu

Asp

Val

Lys

375

Glu

Glu

Ile

Ala

Glu

455

Asn

45055

Leu

Ser

Thr

Thr

280

Leu

Leu

Ser

Asn

Gly

360

Ala

Ile

Gln

Thr

Thr

440

Lys

Val

His

Ala

Ser

265

Cys

Leu

Asn

Asn

Tyr

345

Phe

Lys

Val

Lys

Lys

425

Ala

Gln

Ser

Thr

Leu

250

Gly

Leu

Gly

Asp

Lys

330

Ala

Glu

Leu

Tyr

Tyr

410

Ile

Asn

Val

Asp

22

Phe

235

Lys

Ser

Gln

Leu

Glu

315

Phe

Lys

Ile

Lys

Leu

395

Tyr

Thr

Phe

Glu

Asp

His

Thr

Glu

Ala

Ser

300

Lys

Ser

Val

Ile

Gln

380

Asp

Thr

Phe

Tyr

Ser

460

Asp

Asp

Ala

Ile

Lys

285

Asp

Asn

Asn

Ile

Asn

365

Asn

Ile

Lys

Glu

Asp

445

Thr

Gly

Val

Ala

Gly

270

Ala

Ile

Val

Pro

Leu

350

Asp

Tyr

Asp

Ser

Lys

430

Pro

Phe

Val

Leu

Glu

255

Lys

Phe

Asp

Phe

Asn

335

Glu

Arg

Gln

Lys

Leu

415

Lys

Ser

Leu

Tyr

Ile

240

Leu

Val

Leu

Tyr

Arg

320

Tyr

Ala

Ile

Val

Leu

400

Thr

Leu

Thr

Gln

Met
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465

Pro

Glu

Ser

Thr

Asn

545

Lys

Leu

Leu

Pro

Asp

625

Thr

Ser

Ala

Ile

Pro
705

Leu

Leu

Tyr

Ser

530

Trp

Asn

Phe

Lys

Ala

610

Thr

Ser

Gly

Phe

Ser

690

Ser

Gly

Glu

Leu

515

Leu

Asn

Ala

Thr

Pro

595

Ile

Asn

Glu

Tyr

Glu

675

Phe

Arg

Val

Val

500

Arg

Ile

Ile

Tyr

Gln

580

Asn

Tyr

Gly

Thr

Glu

660

Thr

Gly

Gly

Ile

485

Asp

Glu

Ala

Glu

Val

565

Gly

Thr

Leu

Ser

Asp

645

Ala

Pro

Thr

Gly

470

Ser

Glu

Tyr

Pro

Ala

550

Asp

Asp

Asp

Lys

Ser

630

Pro

Trp

Glu

Thr

Tyr
710

Glu

Lys

Leu

Pro

535

Asp

Ser

Gly

Tyr

Asn

615

Glu

Ser

Gly

Gly

Tyr

695

Phe

45055

Thr

Ser

Leu

520

Asn

Asn

Thr

Glu

Ile

600

Lys

Glu

Gln

Asp

Pro

680

Ile

Arg

Phe

Lys

505

Glu

Val

Leu

Gly

Phe

585

Ile

Asn

Phe

Thr

Asn

665

Glu

Arg

Gln

Leu

490

Ile

Ser

Phe

Glu

Gly

570

Ser

Gln

Thr

Gln

His

650

Phe

Leu

Asp

Ser

23

475

Ser

Leu

Asp

Ile

Pro

555

Ile

Gln

Tyr

Gly

Thr

635

Leu

Ile

Ile

Asp

Leu
715

Pro

Thr

Leu

Ser

540

Trp

Glu

Phe

Thr

Tyr

620

Ile

Val

Ile

Lys

Val

700

Lys

Ile

Leu

Ile

525

Asn

Val

Gly

Ile

Val

605

Thr

Ala

Phe

Leu

Phe

685

Leu

Leu

Asn

Thr

510

Asn

Ile

Ala

Ser

Gly

590

Lys

Met

Val

Lys

Glu

670

Asp

Thr

Asp

Ser

495

Cys

Lys

Val

Asn

Lys

575

Asp

Gly

Tyr

Asn

Ser

655

Cys

Asp

Ile

Ser

480

Phe

Lys

Glu

Glu

Asn

560

Ala

Lys

Lys

Glu

Tyr

640

Gln

Lys

Trp

Asp

Tyr
720
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Ser Thr Tyr

Ile Ile Lys

Gln Ser

755

Ser

Glu
770

Lys Gly

Gly
785

Ser Phe

<210> 9

<211> 2418
<212> ADN
<213> ©Nhén

<220>
<223>
Histidin.

<400> 9
atgaagcaga
60

ggaatttatg
120

acaggtgatc
180

ggtaaacttg
240

acagaattag
300

gttaataaca
360

aatatgttaa
420

agtaaacaac
480

aactctacac
540

tttgatgaat
600

Leu
725

Asn

Asn Ser

740

Tyr Val

Phe

Phe

Arg Asp

Ser

His

Asp

Ile

Phe

45055

Phe Ser

Gly Val

Ile Asn

760

Glu
775

Leu

Ser Met

790

tao

ataataattt

attttgccac

taacactaga

aggggattag

ctaaggaatt

aactcaatgc

gcgatgttat

tacaggagat

tcacagaaat

taactcttgc

Trinh tuy axit nucleic téai

tagtgtaagg

tggcattcaa

agaagtttta

tggagaccta

gctaaaaatc

gataaattcg

gaaacagaat

atcagataaa

cactcctgct

tacagaaaaa

Phe Ser

730

Gly

Val
745

Leu Phe

Glu Ser Phe

Thr Gly Asp

Lys Glu Lys

795

Leu Trp Ala

Glu Val

750

Lys

Thr Thr

765

Thr

Ser
780

Arg Gly

Phe Glu

td hop ma hdéa protein

gccttaccaa

gatattttta

aaaaatcaag

agtgagatta

gctaatgagc

atgctccaca

tatgctctga

cttgatgtta

tatcaacgta

actctaagag

24

gttttattga

acatgatttt

agttacttta

ttgcgcaggg

agaacaacgt

tctatcttcc

gtcttcaaat

ttaacttaaa

ttaaatatgt

caaaacaagg

Lys Val

735

Ser Gln

Asn

Ser

Gly Phe

TIC7472 c6 dudi

tgtttttaat

tggaacagat

tgatatttct

aaatttgaat

attaactgat

taaaattaca

agaatatctc

tgtactcatt

aaatgaaaaa

tagcgaagac

77/105



attattgcta
660

acaaaaaatg
720

ggcaataatt
780

gagataaaga
840

tgtctacaag
900

gatattgatt
960

gataacatac
1020

ggtagtgata
1080

tttgaaatta
1140

aattatcaag
1200

ttttgtccaa
1260

tatgttatta
1320

gcaaattttt
1380

acttttcttc
1440

ccgttaggcg
1500

gacgagaaat
1560

gaatctgatt
1620

aatatcgtag
1680

aagaatgcat
1740

ggtgatgggg
1800

atgatactct

acatggatag

tatttggtcg

cgagtggaag

caaaagcctt

atactaatat

ttcctacact

attatgcaaa

tcaatgatcg

ttgatcatca

aaaattctga

ctaagattac

atgacccatc

aagcagatta

ttatcagcga

cgaaaatctt

taataaataa

aaaattggaa

atgtcgatag

aattttcaca

45055

tgaaaattta

tttcgagttt

ttcggcttta

tgagatagga

tctcacttta

tctaaatcag

gtccaataaa

agttatttta

aatcccggta

gtcgttatca

acaaaaatat

ctttgaaaaa

tacaggagat

tatttctata

aacatttttg

aactttaaca

agagacaagc

catagaagcg

tacaggcggc

atttattgga

actgagctaa

tatctccata

aaaacagctg

aaagtttata

acggcatgcecc

catctaaatg

ttttctaacc

gaagctgaac

ttaaaagcgt

gagattgttt

tatactaaaa

aagctgaaca

attgatttaa

aatgttagtg

tctccaatta

tgtaaatctt

ctcattgctc

gataatctag

atagagggat

gataaattaa

25

cagaactagc

cattccatga

cagaattgat

gtttcttaat

gaaaattatt

atgaaaagaa

ctaattatgt

caggatatgc

ataaagctaa

atttagatat

gtctgacatt

acctaagata

atgagaagca

atgatgatgg

atagttttga

atttacgaga

cgcctaatgt

aaccatgggt

ctaaagctct

aaccaaatac

gaaaagtgta

tgtattgatt

tactaaagac

tgtactaact

gggcttatca

tgtatttcgt

aaaaactata

tttagttgga

gctaaaacaa

cgataaacta

tcctgatgge

tgaggcaaca

agtggaatct

tgtttacatg

attagaagtt

atatttatta

ttttatcagt

agcaaataac

atttactcaa

agattatatt
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45055

attcaatata ctgtaaaagg aaaacctgct
1860
actatgtacg aagatacaaa cggtagttct
1920
acttcagaaa ctgatccttc acaaacacat
1980
gcttgggggg acaactttat tattctagaa
2040
gaattgataa aatttgatga ttggattagt
2100
cttactatcg atccaagtcg tggaggttat
2160
tcaacttata atttgagctt ttctttttct
2220
tcccacggag tagtattgtt tgaaaaagta
2280
gaaagtttta ctaccacatc aaataaagaa
2340
cgtggtggtt ttgggtcgtt ccgtgatttt
2400
cacgctcacc atcactga
2418
<210> 10
<211> 805
<212> PRT
<213> Nhén tao
<220>
<223> Trinh tu
<400> 10
Met Lys Gln Asn Asn Asn Phe Ser
1 5
Asp Val Phe Asn Gly Ile Tyr Asp
20
Phe Asn Met Ile Phe Gly Thr Asp
35 40
Val Leu Lys Asn Gln Glu Leu Leu
50 55
Gly Ile Ser Gly Asp Leu Ser Glu

atttatttaa

gaagaatttc

ttagttttta

tgtaaggcat

tttggtacta

tttagacaat

ggattatggg

agtcagcagt

ggatttttta

tctatgaagg

Val Arg Ala

10

Phe
25

Ala’ Thr
Thr Gly Asp
Tyr

Asp Ile

Ile Ile Ala

26

aaaacaaaaa

aaactatagc

aaagtcaaag

ttgaaactdc

cttacattag

ctcttaaatt

ctaaggttat

cttcatacgt

tagaactaac

aaaagtttga

Leu Pro Ser

Gly Ile Gln

30

Thr
45

Leu Leu

Ser
60

Gly Lys

Gln Gly Asn

tactggatat

tgtaaattat

tggctatgag

agaaggtcca

agatgatgta

agacagctat

tataaaaaat

agatattaat

gggcgatagt

acaccaccat

axit amin cua protein TIC7472 cé dudi Histidin.

Phe
15

Ile
Asp Ile
Glu Glu
Glu

Leu

Leu Asn
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65

Thr

Val

His

Gln

Gln

145

Asn

Val

Arg

Asn

Met

225

Gly

Ile

Tyr

Thr

Thr
305

Glu

Leu

Ile

Asn

130

Glu

Ser

Asn

Ala

Leu

210

Asp

Asn

Thr

Ser

Leu

290

Asn

Leu

Thr

Tyr

115

Tyr

Ile

Thr

Glu

Lys

195

Thr

Ser

Asn

Lys

Phe

275

Thr

Ile

Ala

Asp

100

Leu

Ala

Ser

Leu

Lys

180

Gln

Glu

Phe

Leu

Asp

260

Leu

Ala

Leu

Lys

85

Val

Pro

Leu

Asp

Thr

165

Phe

Gly

Leu

Glu

Phe

245

Glu

Ile

Cys

Asn

70

Glu

Asn

Lys

Ser

Lys

150

Glu

Asp

Ser

Thr

Phe

230

Gly

Ile

Val

Arg

Gln
310

Leu

Asn

Ile

Leu

135

Leu

Ile

Glu

Glu

Glu

215

Tyr

Arg

Lys

Leu

Lys

295

His

45055

Leu

Lys

Thr

120

Gln

Asp

Thr

Leu

Asp

200

Leu

Leu

Ser

Thr

Thr

280

Leu

Leu

Lys

Leu

105

Asn

Ile

Val

Pro

Thr

185

Ile

Ala

His

Ala

Ser

265

Cys

Leu

Asn

Ile

90

Asn

Met

Glu

Ile

Ala

170

Leu

Tle

Lys

Thr

Leu

250

Gly

Leu

Gly

Asp

27

75

Ala

Ala

Leu

Tyr

Asn

155

Tyr

Ala

Ala

Ser

Phe

235

Lys

Ser

Gln

Leu

Glu
315

Asn

Ile

Ser

Leu

140

Leu

Gln

Thr

Asn

Val

220

His

Thr

Glu

Ala

Ser

300

Lys

Glu

Asn

Asp

125

Ser

Asn

Arg

Glu

Asp

205

Thr

Asp

Ala

Ile

Lys

285

Asp

Asn

Gln

Ser

110

Val

Lys

Val

Ile

Lys

190

Thr

Lys

Val

Ala

Gly

270

Ala

Ile

Val

Asn

95

Met

Met

Gln

Leu

Lys

175

Thr

Leu

Asn

Leu

Glu

255

Lys

Phe

Asp

Phe

80

Asn

Leu

Lys

Leu

Ile

160

Tyr

Leu

Glu

Asp

Ile

240

Leu

Val

Leu

Tyr

Arg
320
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Asp

Val

Glu

Pro

Asp

385

Phe

Phe

Asn

Gly

Ala

465

Pro

Glu

Ser

Thr

Asn
545

Asn

Lys

Pro

Val

370

His

Cys

Pro

Asn

Asp

450

Asp

Leu

Leu

Tyr

Ser

530

Trp

Ile

Thr

Gly

355

Leu

Gln

Pro

Asp

Leu

435

Ile

Tyr

Gly

Glu

Leu

515

Leu

Asn

Leu

Ile

340

Tyr

Lys

Ser

Lys

Gly

420

Arg

Asp

Ile

Val

Val

500

Arg

Ile

Ile

Pro

325

Gly

Ala

Ala

Leu

Asn

405

Tyr

Tyr

Leu

Ser

Ile

485

Asp

Glu

Ala

Glu

Thr

Ser

Leu

Tyr

Ser

390

Ser

Val

Glu

Asn

Ile

470

Ser

Glu

Tyr

Pro

Ala
550

Leu

Asp

Val

Lys

375

Glu

Glu

Ile

Ala

Glu

455

Asn

Glu

Lys

Leu

Pro

535

Asp

45055

Ser

Asn

Gly

360

Ala

Ile

Gln

Thr

Thr

440

Lys

Val

Thr

Ser

Leu

520

Asn

Asn

Asn

Tyr

345

Phe

Lys

Val

Lys

Lys

425

Ala

Gln

Ser

Phe

Lys

505

Glu

Val

Leu

Lys

330

Ala

Glu

Leu

Tyr

Tyr

410

Ile

Asn

Val

Asp

Leu

490

Ile

Ser

Phe

Glu

28

Phe

Lys

Ile

Lys

Leu

395

Tyr

Thr

Phe

Glu

Asp

475

Ser

Leu

Asp

Ile

Pro
555

Ser

Val

Ile

Gln

380

Asp

Thr

Phe

Tyr

Ser

460

Asp

Pro

Thr

Leu

Ser

540

Trp

Asn

Ile

Asn

365

Asn

Ile

Lys

Glu

Asp

445

Thr

Gly

Ile

Leu

Ile

525

Asn

Val

Pro

Leu

350

Asp

Tyr

Asp

Ser

Lys

430

Pro

Phe

Val

Asn

Thr

510

Asn

Ile

Ala

Asn

335

Glu

Arg

Gln

Lys

Leu

415

Lys

Ser

Leu

Tyr

Ser

495

Cys

Lys

Val

Asn

Tyr

Ala

Ile

Val

Leu

400

Thr

Leu

Thr

Gln

Met

480

Phe

Lys

Glu

Glu

Asn
560
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Lys

Leu

Leu

Pro

Asp

625

Thr

Ser

Ala

Ile

Pro

705

Ser

Ile

Gln

Lys

Gly
785

Asn

Phe

Lys

Ala

610

Thr

Ser

Gly

Phe

Ser

690

Ser

Thr

Ile

Ser

Glu

770

Ser

Ala

Thr

Pro

595

Ile

Asn

Glu

Tyr

Glu

675

Phe

Arg

Tyr

Lys

Ser

755

Gly

Phe

Tyr

Gln

580

Asn

Tyr

Gly

Thr

Glu

660

Thr

Gly

Gly

Asn

Asn

740

Tyr

Phe

Arg

Val

565

Gly

Thr

Leu

Ser

Asp

645

Ala

Pro

Thr

Gly

Leu

725

Ser

Val

Phe

Asp

Asp

Asp

Asp

Lys

Ser

630

Pro

Trp

Glu

Thr

Tyr

710

Ser

His

Asp

Ile

Phe
790

Ser

Gly

Tyr

Asn

615

Glu

Ser

Gly

Gly

Tyr

695

Phe

Phe

Gly

Ile

Glu

775

Ser

45055

Thr

Glu

Ile

600

Lys

Glu

Gln

Asp

Pro

680

Ile

Arg

Ser

Val

Asn

760

Leu

Met

Gly

Phe

585

Ile

Asn

Phe

Thr

Asn

665

Glu

Arg

Gln

Phe

Val

745

Glu

Thr

Lys

Gly

570

Ser

Gln

Thr

Gln

His

650

Phe

Leu

Asp

Ser

Ser

730

Leu

Ser

Gly

Glu

29

Ile

Gln

Tyr

Gly

Thr

635

Leu

Ile

Ile

Asp

Leu

715

Gly

Phe

Phe

Asp

Lys
795

Glu

Phe

Thr

Tyr

620

Ile

Val

Ile

Lys

Val

700

Lys

Leu

Glu

Thr

Ser

780

Phe

Gly

Ile

Val

605

Thr

Ala

Phe

Leu

Phe

685

Leu

Leu

Trp

Lys

Thr

765

Arg

Glu

Ser

Gly

590

Lys

Met

Val

Lys

Glu

670

Asp

Thr

Asp

Ala

Val

750

Thr

Gly

His

Lys

575

Asp

Gly

Tyr

Asn

Ser

655

Cys

Asp

Ile

Ser

Lys

735

Ser

Ser

Gly

His

Ala

Lys

Lys

Glu

Tyr

640

Gln

Lys

Trp

Asp

Tyr

720

Val

Gln

Asn

Phe

His
800
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His Ala His His His

<210> 11
<211> 2394
<212> ADN
<213>

805

didm moi
. (2394)

45055

Paenibacillus popilliae

DSC008493 ma hdéa TICT473.

<220>
<221> dac
<222> (1).
<223>
<400> 11
atgaagcaga
60
ggaatttatg
120
acaggtgatc
180
ggtaaacttg
240
acagaattag
300
gttaataaca
360
aatatgttaa
420
agtaaacaac
480
aactctacac
540
tttgatgaat
600
attattgcta
660
acaaaaaatg
720
ggcaataatt
780
gagataaaga
840
tgtctacaag
900

ataataattt

attttgccac

taacactaga

aggggattag

ctaaggaatt

aactcaatgc

gcgatgttat

tacaggagat

tcacagaaat

taactcttgc

atgatactct

acatggatag

tatttggtcg

cgagtggaag

caaaagcctt

tagtgtaagg

tggcattcaa

agaagtttta

tggagaccta

gctaaaaatc

gataaattcg

gaaacagaat

atcagataaa

cactcctgcect

tacagaaaaa

tgaaaattta

tttcgagttt

ttcggcttta

tgagatagga

tctcacttta

gccttaccaa

gatattttta

aaaaatcaag

agtgagatta

gctaatgagc

atgctccaca

tatgctctga

cttgatgtta

tatcaacgta

actctaagag

actgagctaa

tatctccata

aaaacagctg

aaagtttata

acggcatgcc

30

gttttattga

acatgatttt

agttacttta

ttgcgcaggg

agaacaacgt

tctatcttcc

gtcttcaaat

ttaacttaaa

ttaaatatgt

caaaacaagg

cagaactagc

cattccatga

cagaattgat

gtttcttaat

gaaaattatt

Trinh tuy ADN thu dugc tu chung Paenibacillus popilliae

tgtttttaat

tggaacagat

tgatatttct

aaatttgaat

attaactgat

taaaattaca

agaatatctc

tgtactcatt

aaatgaaaaa

tagcgaagac

gaaaagtgta

tgtattgatt

tactaaagac

tgtactaact

gggcttatca
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gatattgatt
960

gataacatac
1020

ggtagtgata
1080

tttgaaatta
1140

aattatcaag
1200

ttttgtccaa
1260

tatgttatta
1320

gcaaattttt
1380

acttttcttc
1440

ccgttaggcg
1500

gacgagaaat
1560

gaatctgatt
1620

aatatcgtag
1680

aagaatgcat
1740

ggtgatgggg
1800

attcaatata
1860

actatgtacg
1920

acttcagaaa
1980

gcttgggggg
2040

gaattgataa
2100

atactaatat

ttcctacact

attatgcaaa

tcaatgatcg

ttgatcatca

aaaattctga

ctaagattac

atgacccatc

aagcagatta

ttatcagcga

cgaaaatctt

taataaataa

aaaattggaa

atgtcgatag

aattttcaca

ctgtaaaagg

aagatacaaa

ctgatccttc

acaactttat

aatttgatga

45055

tctaaatcag

gtccaataaa

agttatttta

aatcccggta

gtcgttatca

acaaaaatat

ctttgaaaaa

tacaggagat

tatttctata

aacatttttg

aactttaaca

agagacaagc

catagaagcg

tacaggcggce

atttattgga

aaaacctgct

cggtagttct

acaaacacat

tattctagaa

ttggattagt

catctaaatg

ttttctaacc

gaagctgaac

ttaaaagcgt

gagattgttt

tatactaaaa

aagctgaaca

attgatttaa

aatgttagtg

tctccaatta

tgtaaatctt

ctcattgctc

gataatctag

atagagggat

gataaattaa

atttatttaa

gaagaatttc

ttagttttta

tgtaaggcat

tttggtacta

31

atgaaaagaa

ctaattatgt

caggatatgc

ataaagctaa

atttagatat

gtctgacatt

acctaagata

atgagaagca

atgatgatgg

atagttttga

atttacgaga

cgcctaatgt

aaccatgggt

ctaaagctct

aaccaaatac

aaaacaaaaa

aaactatagc

aaagtcaaag

ttgaaactcc

cttacattag

tgtatttcgt

aaaaactata

tttagttgga

gctaaaacaa

cgataaacta

tcctgatgge

tgaggcaaca

agtggaatct

tgtttacatg

attagaagtt

atatttatta

ttttatcagt

agcaaataac

atttactcaa

agattatatt

tactggatat

tgtaaattat

tggctatgag

agaaggtcca

agatgatgta
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cttactatcg
2160
tcaacttata
2220
tcccacggag
2280
gaaagtttta
2340
cgtggtggtt
2394

<210> 12
<211> 797
<212> PRT
<213>

<220>
<221> DAC
<222>  (1).
<223>

atccaagtcg

atttgagctt

tagtattgtt

ctaccacatc

ttgggtcgtt

PIEM MOI
. (797)

45055

tggaggttat

ttctttttct

tgaaaaagta

aaataaagaa

ccgtgatttt

Paenibacillus popilliae

tttagacaat

ggattatggg

agtcagcagt

ggatttttta

tctatgaagg

ctcttaaatt

ctaaggttat

cttcatacgt

tagaactaac

aaaagtttga

Trinh tu axit amin cua TIC7473 thu dugc tu trinh

agacagctat

tataaaaaat

agatattagt

gggcgatagt

ataa

ty md& hdéa ma

héa TIC7473 cua chung Paenibacillus popilliae DSC008493.

<400> 12
Met Lys Gln
1

Asp Val Phe

Phe Met

35

Asn

Val Leu

50

Lys

Gly
65

Ile Ser

Thr Glu Leu

Val Leu Thr

His Ile Tyr

115

Asn Asn

Asn
20

Gly

Ile Phe

Asn Gln

Gly Asp

Ala Lys

85

Asp Val

100

Leu Pro

Asn

Ile

Gly

Glu

Leu

70

Glu

Asn

Lys

Phe Ser

Tyr Asp

Thr Asp

Leu Leu

55

Ser Glu

Leu Leu

Asn Lys

Ile Thr

120

Val Arg Ala

10

Phe
25

Ala Thr

Thr Gly Asp

Tyr Asp Ile

Ile Ile Ala

75

Ile
90

Lys Ala

Leu Asn Ala

105

Asn Met Leu

32

Leu Pro Ser

Gly Ile Gln

30

Thr
45

Leu Leu

Ser
60

Gly Lys

Gln Gly Asn

Asn Glu Gln

Ile Ser

110

Asn

Ser Asp Val

125

Phe
15

Ile
Asp Ile
Glu Glu
Glu

Leu

Asn
80

Leu

Asn Asn

95

Met Leu

Met Lys
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Gln

Gln

145

Asn

Val

Arg

Asn

Met

225

Gly

Ile

Tyr

Thr

Thr

305

Asp

Val

Glu

Asn

130

Glu

Ser

Asn

Ala

Leu

210

Asp

Asn

Thr

Ser

Leu

290

Asn

Asn

Lys

Pro

Tyr

Ile

Thr

Glu

Lys

195

Thr

Ser

Asn

Lys

Phe

275

Thr

Ile

Ile

Thr

Gly
355

Ala

Ser

Leu

Lys

180

Gln

Glu-

Phe

Leu

Asp

260

Leu

Ala

Leu

Leu

Ile

340

Tyr

Leu

Asp

Thr

165

Phe

Gly

Leu

Glu

Phe

245

Glu

Ile

Cys

Asn

Pro

325

Gl y

Ala

Ser

Lys

150

Glu

Asp

Ser

Thr

Phe

230

Gly

Ile

Val

Arg

Gln

310

Thr

Ser

Leu

Leu

135

Leu

Ile

Glu

Glu

Glu

215

Tyr

Arg

Lys

Leu

Lys

295

His

Leu

Asp

Val

45055

Gln
Asp
Thr
Leu
Asp
200
Leu
Leu
Ser
Thr
Thr
280
Leu
Leu
Ser

Asn

Gly
360

Ile

Val

Pro

Thr

185

Ile

Ala

His

Ala

Ser

265

Cys

Leu

Asn

Asn

Tyr

345

Phe

Glu

Ile

Ala

170

Leu

Ile

Lys

Thr

Leu

250

Gly

Leu

Gly

Asp

Lys

330

Ala

Glu

33

Tyr

Asn

155

Tyr

Ala

Ala

Ser

Phe

235

Lys

Ser

Gln

Leu

Glu

315

Phe

Lys

Ile

Leu

140

Leu

Gln

Thr

Asn

Val

220

His

Thr

Glu

Ala

Ser

300

Lys

Ser

Val

Ile

Ser

Asn

Arg

Glu

Asp

205

Thr

Asp

Ala

Ile

Lys

285

Asp

Asn

Asn

Ile

Asn
365

Lys

Val

Ile

Lys

190

Thr

Lys

Val

Ala

Gly

270

Ala

Ile

Val

Pro

Leu

350

Asp

Gln

Leu

Lys

175

Thr

Leu

Asn

Leu

Glu

255

Lys

Phe

Asp

Phe

Asn

335

Glu

Arg

Leu

Ile

160

Tyr

Leu

Glu

Asp

Ile

240

Leu

Val

Leu

Tyr

Arg

320

Tyr

Ala

Ile
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Pro

Asp

385

Phe

Phe

Asn

Gly

Ala

465

Pro

Glu

Ser

Thr

Asn

545

Lys

Leu

Leu

Pro

Val

370

His

Cys

Pro

Asn

Asp

450

Asp

Leu

Leu

Tyr

Ser

530

Trp

Asn

Phe

Lys

Ala

Leu

Gln

Pro

Asp

Leu

435

Ile

Tyr

Gly

Glu

Leu

515

Leu

Asn

Ala

Thr

Pro

595

Ile

Lys

Ser

Lys

Gly

420

Arg

Asp

Ile

Val

Val

500

Arg

Ile

Ile

Tyr

Gln

580

Asn

Tyr

Ala

Leu

Asn

405

Tyr

Tyr

Leu

Ser

Ile

485

Asp

Glu

Ala

Glu

Val

565

Thr

Leu

Tyr

Ser

390

Ser

Val

Glu

Asn

Ile

470

Ser

Glu

Tyr

Pro

Ala

550

Asp

Asp

Asp

Lys

Lys

375

Glu

Glu

Ile

Ala

Glu

455

Asn

Glu

Lys

Leu

Pro

535

Asp

Ser

Gly

Tyr

Asn

45055

Ala

Ile

Gln

Thr

Thr

440

Lys

Val

Thr

Ser

Leu

520

Asn

Asn

Thr

Glu

Ile

600

Lys

Lys

Val

Lys

Lys

425

Ala

Gln

Ser

Phe

Lys

505

Glu

Val

Leu

Gly

Phe

585

Ile

Asn

Leu

Tyr

Tyr

410

Ile

Asn

Val

Asp

Leu

490

Ile

Ser

Phe

Glu

Gly

570

Ser

Gln

Thr

34

Lys

Leu

395

Tyr

Thr

Phe

Glu

Asp

475

Ser

Leu

Asp

Ile

Pro

555

Ile

Gln

Tyr

Gly

Gln

380

Asp

Thr

Phe

Tyr

Ser

460

Asp

Pro

Thr

Leu

Ser

540

Trp

Glu

Phe

Thr

Tyr

Asn

Ile

Lys

Glu

Asp

445

Thr

Gly

Ile

Leu

Ile

525

Asn

Val

Gly

Ile

Val

605

Thr

Tyr

Asp

Ser

Lys

430

Pro

Phe

Val

Asn

Thr

510

Asn

Ile

Ala

Ser

Gly

590

Lys

Met

Gln

Lys

Leu

415

Lys

Ser

Leu

Tyr

Ser

495

Cys

Lys

Val

Asn

Lys

575

Asp

Gly

Tyr

Val

Leu

400

Thr

Leu

Thr

Gln

Met

480

Phe

Lys

Glu

Glu

Asn

560

Ala

Lys

Lys

Glu
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Asp

625

Thr

Ser

Ala

Ile

Pro

705

Ser

Ile

Gln

Lys

Gly
785

610

Thr

Ser

Gly

Phe

Ser

690

Ser

Thr

Ile

Ser

Glu

770

Ser

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

<220>
<223>
Histidin.

<400>

atgaagcaga ataataattt tagtgtaagg gccttaccaa gttttattga tgtttttaat

60

Asn

Glu

Tyr

Glu

675

Phe

Arg

Tyr

Lys

Ser

755

Gly

Phe

13
2418

ADN
Nhan

Trinh tu axit nucleic tédi td hop md hda protein TIC7473 cb dudi

13

Gly

Thr

Glu

660

Thr

Gly

Gly

Asn

Asn

740

Tyr

Phe

Arg

tao

Ser

Asp

645

Ala

Pro

Thr

Gly

Leu

725

Ser

Val

Phe

Asp

Ser

630

Pro

Trp

Glu

Thr

Tyr

710

Ser

His

Asp

Ile

Phe
790

615

Glu

Ser

Gly

Gly

Tyr

695

Phe

Phe

Gly

Ile

Glu

775

Ser

45055

Glu

Gln

Asp

Pro

680

Ile

Arg

Ser

Val

Ser

760

Leu

Met

Phe

Thr

Asn

665

Glu

Arg

Gln

Phe

Val

745

Glu

Thr

Lys

Gln

His

650

Phe

Leu

Asp

Ser

Ser

730

Leu

Ser

Gly

Glu

35

Thr

635

Leu

Ile

Ile

Asp

Leu

715

Gly

Phe

Phe

Asp

Lys
795

620

Ile

Val

Ile

Lys

Val

700

Lys

Leu

Glu

Thr

Ser

780

Phe

Ala

Phe

Leu

Phe

685

Leu

Leu

Trp

Lys

Thr

765

Arg

Glu

Val

Lys

Glu

670

Asp

Thr

Asp

Ala

Val

750

Thr

Gly

Asn

Ser

655

Cys

Asp

Ile

Ser

Lys

735

Ser

Ser

Gly

Tyr

640

Gln

Lys

Trp

Asp

Tyr

720

Val

Gln

Asn

Phe
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ggaatttatg
120

acaggtgatc
180

ggtaaacttg
240

acagaattag
300

gttaataaca
360

aatatgttaa
420

agtaaacaac
480

aactctacac
540

tttgatgaat
600

attattgcta
660

acaaaaaatg
720

ggcaataatt
780

gagataaaga
840

tgtctacaag
900

gatattgatt
960

gataacatac
1020

ggtagtgata
1080

tttgaaatta
1140

aattatcaag
1200

ttttgtccaa
1260

attttgccac

taacactaga

aggggattag

ctaaggaatt

aactcaatgc

gcgatgttat

tacaggagat

tcacagaaat

taactcttgce

atgatactct

acatggatag

tatttggtcg

cgagtggaag

caaaagcctt

atactaatat

ttcctacact

attatgcaaa

tcaatgatcg

ttgatcatca

aaaattctga

45055

tggcattcaa

agaagtttta

tggagaccta

gctaaaaatc

gataaattcg

gaaacagaat

atcagataaa

cactcctgcet

tacagaaaaa

tgaaaattta

tttcgagttt

ttcggcttta

tgagatagga

tctcacttta

tctaaatcag

gtccaataaa

agttatttta

aatcccggta

gtcgttatca

acaaaaatat

gatattttta

aaaaatcaag

agtgagatta

gctaatgagc

atgctccaca

tatgctctga

cttgatgtta

tatcaacgta

actctaagag

actgagctaa

tatctccata

aaaacagctg

aaagtttata

acggcatgcc

catctaaatg

ttttctaacc

gaagctgaac

ttaaaagcgt

gagattgttt

tatactaaaa

36

acatgatttt

agttacttta

ttgcgcaggg

agaacaacgt

tctatcttcc

gtcttcaaat

ttaacttaaa

ttaaatatgt

caaaacaagg

cagaactagc

cattccatga

cagaattgat

gtttcttaat

gaaaattatt

atgaaaagaa

ctaattatgt

caggatatgc

ataaagctaa

atttagatat

gtctgacatt

tggaacagat

tgatatttct

aaatttgaat

attaactgat

taaaattaca

agaatatctc

tgtactcatt

aaatgaaaaa

tagcgaagac

gaaaagtgta

tgtattgatt

tactaaagac

tgtactaact

gggcttatca

tgtatttcgt

aaaaactata

tttagttgga

gctaaaacaa

cgataaacta

tcctgatgge
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tatgttatta
1320

gcaaattttt
1380

acttttcttc
1440

ccgttaggceg
1500

gacgagaaat
1560

gaatctgatt
1620

aatatcgtag
1680

aagaatgcat
1740

ggtgatgggg
1800

attcaatata
1860

actatgtacg
1920

acttcagaaa
1980

gcttgggggg
2040

gaattgataa
2100

cttactatcg
2160

tcaacttata
2220

tcccacggag
2280

gaaagtttta
2340

cgtggtggtt
2400

cacgctcacc
2418

ctaagattac

atgacccatc

aagcagatta

ttatcagcga

cgaaaatctt

taataaataa

aaaattggaa

atgtcgatag

aattttcaca

ctgtaaaagg

aagatacaaa

ctgatccttc

acaactttat

aatttgatga

atccaagtcg

atttgagcett

tagtattgtt

ctaccacatc

ttgggtcgtt

atcactga

45055

ctttgaaaaa

tacaggagat

tatttctata

aacatttttg

aactttaaca

agagacaagc

catagaagcg

tacaggcggc

atttattgga

aaaacctgct

cggtagttct

acaaacacat

tattctagaa

ttggattagt

tggaggttat

ttctttttct

tgaaaaagta

aaataaagaa

ccgtgatttt

aagctgaaca

attgatttaa

aatgttagtg

tctccaatta

tgtaaatctt

ctcattgctc

gataatctag

atagagggat

gataaattaa

atttatttaa

gaagaatttc

ttagttttta

tgtaaggcat

tttggtacta

tttagacaat

ggattatggg

agtcagcagt

ggatttttta

tctatgaagg

37

acctaagata

atgagaagca

atgatgatgg

atagttttga

atttacgaga

cgcctaatgt

aaccatgggt

ctaaagctct

aaccaaatac

aaaacaaaaa

aaactatagc

aaagtcaaag

ttgaaactcc

cttacattag

ctcttaaatt

ctaaggttat

cttcatacgt

tagaactaac

aaaagtttga

tgaggcaaca

agtggaatct

tgtttacatg

attagaagtt

atatttatta

ttttatcagt

agcaaataac

atttactcaa

agattatatt

tactggatat

tgtaaattat

tggctatgag

agaaggtcca

agatgatgta

agacagctat

tataaaaaat

agatattagt

gggcgatagt

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

<220>
<223>

<400>

14
805
PRT
Nhéan

tao

Trinh tu

14

Met Lys Gln

1

Asp

Phe

Val

Gly

65

Thr

Val

His

Gln

Gln

145

Asn

Val

Arg

Val

Asn

Leu

50

Ile

Glu

Leu

Ile

Asn

130

Glu

Ser

Asn

Ala

Phe

Met

35

Lys

Ser

Leu

Thr

Tyr

115

Tyr

Ile

Thr

Glu

Lys
195

Asn

Asn

20

Ile

Asn

Gly

Ala

Asp

100

Leu

Ala

Ser

Leu

Lys

180

Gln

45055

axit amin cua protein TIC7473 cé dudi Histidin.

Asn

Gly

Phe

Gln

Asp

Lys

85

Val

Pro

Leu

Asp

Thr

165

Phe

Gly

Asn

Ile

Gly

Glu

Leu

70

Glu

Asn

Lys

Ser

Lys

150

Glu

Asp

Ser

Phe

Tyr

Thr

Leu

55

Ser

Leu

Asn

Ile

Leu

135

Leu

Ile

Glu

Glu

Ser

Asp

Asp

40

Leu

Glu

Leu

Lys

Thr

120

Gln

Asp

Thr

Leu

Asp
200

Val

Phe

25

Thr

Tyr

Ile

Lys

Leu

105

Asn

Ile

Val

Pro

Thr

185

Ile

Arg

10

Ala

Gly

Asp

Ile

Ile

90

Asn

Met

Glu

Ile

Ala

170

Leu

Ile

38

Ala

Thr

Asp

Ile

Ala

75

Ala

Ala

Leu

Tyr

Asn

155

Tyr

Ala

Ala

Leu

Gly

Leu

Ser

60

Gln

Asn

Ile

Ser

Leu

140

Leu

Gln

Thr

Asn

Pro

Ile

Thr

45

Gly

Gly

Glu

Asn

Asp

125

Ser

Asn

Arg

Glu

Asp
205

Ser

Gln

30

Leu

Lys

Asn

Gln

Ser

110

Val

Lys

Val

Ile

Lys

190

Thr

Phe

15

Asp

Glu

Leu

Leu

Asn

95

Met

Met

Gln

Leu

Lys

175

Thr

Leu

Ile

Ile

Glu

Glu

Asn

80

Asn

Leu

Lys

Leu

Ile

160

Tyr

Leu

Glu
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Asn

Met

225

Gly

Ile

Tyr

Thr

Thr

305

Asp

Val

Glu

Pro

Asp

385

Phe

Phe

Asn

Leu

210

Asp

Asn

Thr

Ser

Leu

290

Asn

Asn

Lys

Pro

Val

370

His

Cys

Pro

Asn

Thr

Ser

Asn

Lys

Phe

275

Thr

Ile

Ile

Thr

Gly

355

Leu

Gln

Pro

Asp

Leu
435

Glu

Phe

Leu

Asp

260

Leu

Ala

Leu

Leu

Ile

340

Tyr

Lys

Ser

Lys

Gly

420

Arg

Leu

Glu

Phe

245

Glu

Ile

Cys

Asn

Pro

325

Gly

Ala

Ala

Leu

Asn

405

Tyr

Tyr

Thr

Phe

230

Gly

Ile

Val

Arg

Gln

310

Thr

Ser

Leu

Tyr

Ser

390

Ser

Val

Glu

Glu

215

Tyr

Arg

Lys

Leu

Lys

295

His

Leu

Asp

Val

Lys

375

Glu

Glu

Ile

Ala

45055

Leu

Leu

Ser

Thr

Thr

280

Leu

Leu

Ser

Asn

Gly

360

Ala

Ile

Gln

Thr

Thr
440

Ala

His

Ala

Ser

265

Cys

Leu

Asn

Asn

Tyr

345

Phe

Lys

Val

Lys

Lys

425

Ala

Lys

Thr

Leu

250

Gly

Leu

Gly

Asp

Lys

330

Ala

Glu

Leu

Tyr

Tyr

410

Ile

Asn

39

Ser

Phe

235

Lys

Ser

Gln

Leu

Glu

315

Phe

Lys

Ile

Lys

Leu

395

Tyr

Thr

Phe

Val

220

His

Thr

Glu

Ala

Ser

300

Lys

Ser

Val

Ile

Gln

380

Asp

Thr

Phe

Tyr

Thr

Asp

Ala

Ile

Lys

285

Asp

Asn

Asn

Ile

Asn

365

Asn

Ile

Lys

Glu

Asp
445

Lys

Val

Ala

Gly

270

Ala

Ile

Val

Pro

Leu

350

Asp

Tyr

Asp

Ser

Lys
430

-Pro

Asn

Leu

Glu

255

Lys

Phe

Asp

Phe

Asn

335

Glu

Arg

Gln

Lys

Leu

415

Lys

Ser

Asp

Ile

240

Leu

Val

Leu

Tyr

Arg

320

Tyr

Ala

Ile

Val

Leu

400

Thr

Leu

Thr
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Gly

Ala

465

Pro

Glu

Ser

Thr

Asn

545

Lys

Leu

Leu

Pro

Asp

625

Thr

Ser

Ala

Ile

Asp

450

Asp

Leu

Leu

Tyr

Ser

530

Trp

Asn

Phe

Lys

Ala

610

Thr

Ser

Gly

Phe

Ser

Ile

Tyr

Gly

Glu

Leu

515

Leu

Asn

Ala

Thr

Pro

595

Ile

Asn

Glu

Tyr

Glu

675

Phe

Asp

Ile

Val

Val

500

Arg

Ile

Ile

Tyr

Gln

580

Asn

Tyr

Gly

Thr

Glu

660

Thr

Gly

Leu

Ser

Ile

485

Asp

Glu

Ala

Glu

Val

565

Gly

Thr

Leu

Ser

Asp

645

Ala

Pro

Thr

Asn

Ile

470

Ser

Glu

Tyr

Pro

Ala

550

Asp

Asp

Asp

Lys

Ser

630

Pro

Trp

Glu

Thr

Glu

455

Asn

Glu

Lys

Leu

Pro

535

Asp

Ser

Gly

Tyr

Asn

615

Glu

Ser

Gly

Gly

Tyr

45055

Lys

Val

Thr

Ser

Leu

520

Asn

Asn

Thr

Glu

Ile

600

Lys

Glu

Gln

Asp

Pro

680

Ile

Gln

Ser

Phe

Lys

505

Glu

Val

Leu

Gly

Phe

585

Ile

Asn

Phe

Thr

Asn

665

Glu

Arg

Val

Asp

Leu

490

Ile

Ser

Phe

Glu

Gly

570

Ser

Gln

Thr

Gln

His

650

Phe

Leu

Asp

40

Glu

Asp

475

Ser

Leu

Asp

Ile

Pro

555

Ile

Gln

Tyr

Gly

Thr

635

Leu

Ile

Ile

Asp

Ser

460

Asp

Pro

Thr

Leu

Ser

540

Trp

Glu

Phe

Thr

Tyr

620

Ile

Val

Ile

Lys

Val

Thr

Gly

Ile

Leu

Ile

525

Asn

Val

Gly

Ile

Val

605

Thr

Ala

Phe

Leu

Phe

685

Leu

Phe

Val

Asn

Thr

510

Asn

Ile

Ala

Ser

Gly

590

Lys

Met

Val

Lys

Glu

670

Asp

Thr

Leu

Tyr

Ser

495

Cys

Lys

Val

Asn

Lys

575

Asp

Gly

Tyr

Asn

Ser

655

Cys

Asp

Ile

Gln

Met

480

Phe

Lys

Glu

Glu

Asn

560

Ala

Lys

Lys

Glu

Tyr

640

Gln

Lys

Trp

Asp
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690

Pro Ser

705

Arg

Ser Thr Tyr

Ile Ile Lys

Gln Ser

755

Ser

Glu
770

Lys Gly

Gly
785

Ser Phe

His Ala His

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

15
2397
ADN
Nhéan

<220>
<223>

Gly Gly

Tyr

45055

695

Phe Arg

710

Leu
725

Asn

Asn Ser

740

Tyr Val

Phe

Phe

Arg Asp

Ser

His

Asp

Ile

Phe

Phe Ser

Gly Val

Ile Ser

760

Glu
775

Leu

Ser Met

790

His
805

His

tao

Gln Leu

715

Ser

Phe Ser

730

Gly

Val
745

Leu Phe

Glu Ser Phe

Thr Gly Asp

Lys Glu Lys

795

popilliae DSC007648 m& hdéa TICT7472.

<400> 15
atggctaagc
60

aacggcatct
120

gataccggcg
180

agcgggaagce
240

aacacggagc
300

gacgtcaaca
360

agaacaacaa

acgacttcgc

acctcaccct

tggagggcat

tcgccaagga

acaagctcaa

cttcagcgtg

cacgggcatc

cgaagaagtc

ctcaggcgac-

actgcttaag

cgcgatcaac

cgggcgctcc

caggacatct

cttaagaacc

ctgtcggaga

atcgccaacg

tccatgctce

41

700

Lys Leu Asp

Leu Trp Ala

Glu Val

750

Lys

Thr Thr

765

Thr

Ser
780

Arg Gly

Phe Glu His

cgtccttcat

tcaacatgat

aggaactcct

tcatcgccca

agcagaacaa

acatctacct

Ser Tyr

720

Lys Val

735

Ser Gln

Ser Asn
Phe

Gly

His
800

His

Trinh tu ADN tdng hop dugc thiét k& d& biédu hién & thuc vat ma
héa TIC7472PL voi gbc Alanin bd sung dugc gén xen & vi tri 2 so vdi
trinh tu axit amin TIC7472 vi khudn thu dugc tu chung Paenibacillus

cgacgtcttc

ctttgggacg

gtacgacatc

gggcaacctc

cgttctgacc

gccgaagatc
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accaacatgc
420

ttgagcaagc
480

atcaactcca
540

aagttcgacg
600

gacattattg
660

gtgaccaaga
720

atcgggaaca
780

gacgagatca
840

acgtgcctcce
900

tcagacatcg
960

cgcgacaaca
1020

atcggcagcg
1080

ggcttcgaga
1140

cagaactacc
1200

ctgttctgcc
1260

gggtacgtca
1320

acggcgaact
1380

tccacgttcece
1440

atgccgctgg
1500

gtggacgaga
1560

tgagcgacgt
agctccagga
cgctgaccga
agctgacgct
cgaacgacac
acgacatgga
acctcttcgg
agacctccgg
aggccaaggc
actacacgaa
tccttcecgac
ataactacgc
tcattéacga
aagtggacca
cgaagaacag
tcacaaagat
tctacgaccc
tccaggcgga
gcgtcatctc

aatcgaagat

45055

catgaagcag

aatctcggac

gatcacaccc

ggcgaccgag

gcttgagaat

ctcgttcgag

gcgcagcgeg

ctcggagatc

gttcctcacg

catcctcaac

gctttcgaat

gaaggtgata

ccgtatccecceg

ccagtccctc

cgagcagaag

cactttcgag

gagcaccggt

ctacatctct

cgagaccttc

cctgacgctg

aactacgcgc

aagctcgacg

gcctaccagc

aagaccctgce

ctcacggagc

ttctacctac

ctcaagaccg

gggaaggtgt

ctcactgcct

cagcacctca

aagttcagca

ctggaggcgg

gtcctcaagg

tccgagatcg

tactacacca

aagaagctga

gacatcgacc

atcaacgtga

ctctctccceca

acctgcaaga

42

tgtcgctcca

tgataaacct

gcatcaagta

gggcgaagca

tgactgagct

acacctttca

ctgcggagcet

acagcttcct

gccggaagct

acgacgagaa

acccgaacta

agcccggcta

cgtacaaggc

tgtacctgga

agtcgctgac

acaacctgcg

tgaacgagaa

gcgacgacga

tcaactcgtt

gctacctgcg

gatcgagtat

gaacgtcctc

cgtcaacgag

aggcagcgag

ggcgaagtcc

tgacgtcctyg

tatcacgaag

gatcgtgttg

cttgggcctc

gaacgtcttc

cgtgaagacc

cgcecctggte

caagctcaag

catcgacaag

cttcccggac

ctacgaggcg

gcaagtggag

cggcgtgtac

cgagcttgaa

cgagtacctg
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ctggagtccg acctcatcaa
1620

agcaacatcg tggagaactg
1680

aacaagaacg cctacgtgga
1740

cagggagacg gcgagttcag
1800

atcatccagt acaccgtcaa
1860

tacacgatgt acgaggacac
1920

tacacctccg agacggaccc
1980

gaagcgtggg gtgacaactt
2040

ccggaactca tcaagttcga
2100

gtcctcacca tcgacccgtc
2160

tacagcacgt acaacctgtc
2220

aactcgcatg gcgtcgtcect
2280

aacgagagct tcacgacgac
2340

agtcgcggag gcttcgggag
2397

<210> 16

<211> 798

<212> PRT

<213> Nhéan tao

<220>

<223>

45055

caaggagacc

gaacatcgag

cagcacgggc

tcagttcatc

agggaagcct

caacggctcc

gtcccagacg

tatcatcctg

cgactggatc

tcgcggcggce

cttctctttc

cttcgagaag

gtccaacaag

cttccgggac

agcctgatcg

gccgacaatt

ggcatcgagg

ggcgacaagc

gcgatctacc

tcggaggagt

cacctcgtgt

gagtgcaagg

tcattcggcea

tacttccgcee

agcgggctgt

gtgtcccage

gagggattct

ttctccatga

trinh tu axit amin TIC7472 vi khudn.

<400> 16

cgccgcctaa

tggaaccctg

gctccaaggc

tcaagcccaa

tcaagaacaa

tccagaccat

tcaagtccca

cgttcgagac

ccacgtacat

agtccctcaa

gggccaaggt

agagttccta

tcatcgagcet

aggagaagtt

tgtgttcatc

ggtcgccaac

cctgtttacc

cacggactac

gaacaccgga

cgcggtgaac

gtcaggctac

gccegaggge

ccgggacgac

gctcgactcg

catcatcaag

cgtggacatc

gaccggcgac

cgagtag

Trinh tu axit amin cua TIC7472PL dugc md& hda bdi trinh ty ADN
téng hop trong dé gbc Alanin bd sung dugc gén xen ¢ vi tri 2 so véi

Met Ala Lys Gln Asn Asn Asn Phe Ser Val Arg Ala Leu Pro Ser Phe

1

5

10

15

Ile Asp Val Phe Asn Gly Ile Tyr Asp Phe Ala Thr Gly Ile Gln Asp

20

25

43

30
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Ile

Glu

Glu

65

Asn

Asn

Leu

Lys

Leu

145

Ile

Tyr

Leu

Glu

Asp

225

Ile

Leu

Phe

Val

50

Gly

Thr

Val

His

Gln

130

Gln

Asn

Val

Arg

Asn

210

Met

Gly

Ile

Asn

35

Leu

Ile

Glu

Leu

Ile

115

Asn

Glu

Ser

Asn

Ala

195

Leu

Asp

Asn

Thr

Met

Lys

Ser

Leu

Thr

100

Tyr

Tyr

Ile

Thr

Glu

180

Lys

Thr

Ser

Asn

Lys
260

Ile

Asn

Gly

Ala

85

Asp

Leu

Ala

Ser

Leu

165

Lys

Gln

Glu

Phe

Leu

245

Asp

Phe

Gln

Asp

70

Lys

Val

Pro

Leu

Asp

150

Thr

Phe

Gly

Leu

Glu

230

Phe

Glu

Gly

Glu

55

Leu

Glu

Asn

Lys

Ser

135

Lys

Glu

Asp

Ser

Thr

215

Phe

Gly

Ile

45055

Thr

40

Leu

Ser

Leu

Asn

Ile

120

Leu

Leu

Ile

Glu

Glu

200

Glu

Tyr

Arg

Lys

Asp

Leu

Glu

Leu

Lys

105

Thr

Gln

Asp

Thr

Leu

185

Asp

Leu

Leu

Ser

Thr
265

Thr

Tyr

Ile

Lys

90

Leu

Asn

Ile

Val

Pro

170

Thr

Ile

Ala

His

Ala

250

Ser

44

Gly

Asp

Ile

75

Ile

Asn

Met

Glu

Ile

155

Ala

Leu

Ile

Lys

Thr

235

Leu

Gly

Asp

Ile

60

Ala

Ala

Ala

Leu

Tyr

140

Asn

Tyr

Ala

Ala

Ser

220

Phe

Lys

Ser

Leu

45

Ser

Gln

Asn

Ile

Ser

125

Leu

Leu

Gln

Thr

Asn

205

Val

His

Thr

Glu

Thr

Gly

Gly

Glu

Asn

110

Asp

Ser

Asn

Arg

Glu

190

Asp

Thr

Asp

Ala

Ile
270

Leu

Lys

Asn

Gln

95

Ser

Val

Lys

Val

Ile

175

Lys

Thr

Lys

Val

Ala

255

Gly

Glu

Leu

Leu

80

Asn

Met

Met

Gln

Leu

160

Lys

Thr

Leu

Asn

Leu

240

Glu

Lys
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Val

Leu

Tyr

305

Arg

Tyr

Ala

Ile

Val

385

Leu

Thr

Leu

Thr

Gln

465

Met

Phe

Tyr

Thr

290

Thr

Asp

Val

Glu

Pro

370

Asp

Phe

Phe

Asn

Gly

450

Ala

Pro

Glu

Ser

275

Leu

Asn

Asn

Lys

Pro

355

Val

His

Cys

Pro

Asn

435

Asp

Asp

Leu

Leu

Phe

Thr

Ile

Ile

Thr

340

Gly

Leu

Gln

Pro

Asp

420

Leu

Ile

Tyr

Gly

Glu
500

Leu

Ala

Leu

Leu

325

Ile

Tyr

Lys

Ser

Lys

405

Gly

Arg

Asp

Ile

Val

485

Val

Ile

Cys

Asn

310

Pro

Gly

Ala

Ala

Leu

390

Asn

Tyr

Tyr

Leu

Ser

470

Ile

Asp

Val

Arg

295

Gln

Thr

Ser

Leu

Tyr

375

Ser

Ser

Val

Glu

Asn

455

Ile

Ser

Glu

45055

Leu

280

Lys

His

Leu

Asp

Val

360

Lys

Glu

Glu

Ile

Ala

440

Glu

Asn

Glu

Lys

Thr

Leu

Leu

Ser

Asn

345

Gly

Ala

Ile

Gln

Thr

425

Thr

Lys

Val

Thr

Ser
505

Cys

Leu

Asn

Asn

330

Tyr

Phe

Lys

Val

Lys

410

Lys

Ala

Gln

Ser

Phe

490

Lys

45

Leu

Gly

Asp

315

Lys

Ala

Glu

Leu

Tyr

395

Tyr

Ile

Asn

Val

Asp

475

Leu

Ile

Gln

Leu

300

Glu

Phe

Lys

Ile

Lys

380

Leu

Tyr

Thr

Phe

Glu

460

Asp

Ser

Leu

Ala

285

Ser

Lys

Ser

Val

Ile

365

Gln

Asp

Thr

Phe

Tyr

445

Ser

Asp

Pro

Thr

Lys

Asp

Asn

Asn

Ile

350

Asn

Asn

Ile

Lys

Glu

430

Asp

Thr

Gly

Ile

Leu
510

Ala

Ile

Val

Pro

335

Leu

Asp

Tyr

Asp

Ser

415

Lys

Pro

Phe

Val

Asn

495

Thr

Phe

Asp

Phe

320

Asn

Glu

Arg

Gln

Lys

400

Leu

Lys

Ser

Leu

Tyr

480

Ser

Cys
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Lys

Glu

Glu

545

Asn

Ala

Lys

Lys

Glu

625

Tyr

Gln

Lys

Trp

Asp

705

Tyr

Val

Gln

Ser

Thr

530

Asn

Lys

Leu

Leu

Pro

610

Asp

Thr

Ser

Ala

Ile

690

Pro

Ser

Ile

Gln

Tyr

515

Ser

Trp

Asn

Phe

Lys

595

Ala

Thr

Ser

Gly

Phe

675

Ser

Ser

Thr

Ile

Ser

Leu

Leu

Asn

Ala

Thr

580

Pro

Ile

Asn

Glu

Tyr

660

Glu

Phe

Arg

Tyr

Lys

740

Ser

Arg

Tle

Ile

Tyr

565

Gln

Asn

Tyr

Gly

Thr

645

Glu

Thr

Gly

Gly

Asn

725

Asn

Tyr

Glu

Ala

Glu

550

Val

Gly

Thr

Leu

Ser

630

Asp

Ala

Pro

Thr

Gly

710

Leu

Ser

Val

Tyr

Pro

535

Ala

Asp

Asp

Asp

Lys

615

Ser

Pro

Trp

Glu

Thr

695

Tyr

Ser

His

Asp

45055

Leu

520

Pro

Asp

Ser

Gly

Tyr

600

Asn

Glu

Ser

Gly

Gly

680

Tyr

Phe

Phe

Gly

Ile

Leu

Asn

Asn

Thr

Glu

585

Ile

Lys

Glu

Gln

Asp

665

Pro

Ile

Arg

Ser

Val

745

Asn

Glu

Val

Leu

Gly

570

Phe

Ile

Asn

Phe

Thr

650

Asn

Glu

Arg

Gln

Phe

730

Val

Glu

46

Ser

Phe

Glu

555

Gly

Ser

Gln

Thr

Gln

635

His

Phe

Leu

Asp

Ser

715

Ser

Leu

Ser

Asp

Ile

540

Pro

Ile

Gln

Tyr

Gly

620

Thr

Leu

Ile

Ile

Asp

700

Leu

Gly

Phe

Phe

Leu

525

Ser

Trp

Glu

Phe

Thr

605

Tyr

Ile

Val

Ile

Lys

685

Val

Lys

Leu

Glu

Thr

Ile

Asn

Val

Gly

Ile

590

Val

Thr

Ala

Phe

Leu

670

Phe

Leu

Leu

Trp

Lys

750

Thr

Asn

Ile

Ala

Ser

575

Gly

Lys

Met

Val

Lys

655

Glu

Asp

Thr

Asp

Ala

735

Val

Thr

Lys

Val

Asn

560

Lys

Asp

Gly

Tyr

Asn

640

Ser

Cys

Asp

Ile

Ser

720

Lys

Ser

Ser
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755

45055

760

765

Asn Lys Glu Gly Phe Phe Ile Glu Leu Thr Gly Asp Ser Arg Gly Gly

770

Phe Gly Ser Phe Arg Asp Phe Ser Met Lys Glu Lys Phe Glu

775

790

785

<210> 17

<211> 2397
<212> ADN
<213> Nhéan tao
<220>

<223>

795

popilliae DSC008493 m& hdéa TICT7473.

<400> 17
atggctaagce
60

aacggcatct
120

gataccggcg
180

tccgggaagce
240

aacacggagt
300

gacgtgaaca
360

accaacatgc
420

ctctccaagce
480

atcaattcga
540

aagttcgacg
600

gacatcatcg
660

gtgaccaaga
720

atcggcaaca
780

agaacaacaa

acgacttcgc

acctgacgcect

tggagggcat

tagccaaaga

acaagctcaa

tctccgacgt

agctacagga

cgctcaccga

agctgacgct

ctaacgacac

acgacatgga

acctgttcgg

cttcagtgtc

taccggcatc

ggaggaggtg

ctccggcgac

gctgctcaag

cgccatcaac

catgaagcag

gatttccgac

gatcactccg

ggcgactgag

gctggagaac

cagcttcgag

ccgctccgece

cgcgccctge

caggacatct

ctcaagaacc

ctgtcggaga

atcgccaacg

tccatgctcc

aactacgccce

aagctggacg

gcgtaccagc

aagaccctcc

ctgacggaac

ttctacctgc

ctcaagacgg

47

780

cctccttcat

tcaacatgat

aggagctgct

tcatcgccca

agcagaacaa

acatctacct

tcagcctcca

tcatcaacct

gcatcaagta

gcgccaaaca

tcacggagct

atacgttcca

ccgccgagcet

Trinh tu ADN tdng hop dugc thiét ké dé& biédu hién & thuc vat, ma
hoéa TIC7473PL véi gbc Alanin bd sung duoc gén xen & vi tri 2 so voi
trinh tu axit amin TIC7473 vi khudn thu dugc tur chung Paenibacillus

tgacgtcttc

ctttggaacg

ctacgacatc

gggcaacctc

cgtcctgacc

cccgaagatce

gatcgagtac

gaacgtcctc

cgtgaacgag

gggcagcgag

ggccaagtcc

cgacgtgctc

gattacaaag
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gacgagatca
840

acctgtctcc
900

agcgacatcg
960

cgcgacaaca
1020

atcgggagcg
1080

ggcttcgaga
1140

cagaactacc
1200

ctgttctgcc
1260

ggctacgtca
1320

accgccaact
1380

agcaccttcc
1440

atgccgcetgg
1500

gtggacgaga
1560

ctggagtccg
1620

agcaacattg
1680

aacaagaacg
1740

cagggtgacg
1800

atcatccagt
1860

tacacgatgt
1920

tacaccagcg
1980

agacgagcgg

aggctaaggce

actacaccaa

tcctgcecceccac

acaactacgc

tcatcaacga

aagtggacca

cgaagaactc

tcaccaagat

tctacgaccc

tccaggccga

gcgtcatctce

agtccaagat

acctcatcaa

tggagaactg

cctacgtgga

gcgagttctc

acacggtcaa

acgaggacac

agaccgaccc

45055

ctcggagatc

gttcctgacg

catcctgaac

actgtcgaac

caaggtgatc

ccgcatcceg

ccagagccta

cgagcagaag

cacgttcgag

gtccaccggce

ctacatctcc

cgagaccttc

cctgacccta

caaggagacg

gaacatcgag

cagcaccggc

gcagttcatc

gggcaagcct

gaacgggtcc

gtcccagacc

ggcaaggtgt

ctaaccgcct

cagcacctga

aagttctcaa

ctggaggccg

gtcctcaagg

tccgagatcg

tactacacca

aagaagctca

gacatcgacc

atcaacgtct

ctgagcccga

acgtgcaaga

agcctgatcg

gcggacaacc

ggcatcgagg

ggcgacaagc

gctatctacc

agcgaggagt

cacctcgtgt

48

acagtttcct

gccggaagct

acgacgagaa

acccgaacta

agccgggcta

cgtacaaggc

tgtacctgga

agtcgctcac

acaacctgcg

ttaacgagaa

cggacgacga

tcaacagctt

gctacctcag

cgcctccaaa

tagaaccctg

gcagcaaagc

tcaagccaaa

tcaagaacaa

tccagaccat

tcaagtcgca

gatcgtcctg

cctgggcctce

gaacgtcttc

cgtgaagacc

cgcgetggtg

gaagctcaag

catcgacaaa

cttcccggac

ttacgaggcg

gcaagtcgag

cggcgtgtac

cgagctggag

ggagtacctc

cgtcttcatc

ggtggcgaac

actgttcact

caccgactac

gaacaccggc

cgccgtgaac

gagcgggtac
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gaggcttggg gagataactt
2040

ccggagctca tcaagttcga
2100

gtgctcacca tcgacccgag
2160

tactcgacgt acaacctctc
2220

aactcccacg gcgtcgtect
2280

tcggagtcct tcaccaccac
2340

tcgcgecggeg gcecttcggetc
2397

<210> 18

<211> 798

<212> PRT

<213> ©Nhan tao

<220>

<223>

45055

cattatcctg

cgactggatc

ccgtggcggce

gttcagcttc

gttcgagaag

cagcaacaag

gttccgggac

gagtgcaagg

tcgttcggga

tacttccgcec

tcgggcectcect

gtgtcgcagc

gagggcttct

tttagtatga

trinh tu axit amin TIC7473 vi khuén.

<400> 18

Met Ala Lys
1

Ile Asp Val

Ile Phe Asn

35

Glu Val

50

Leu

Glu
65

Gly Ile

Asn Thr Glu

Asn Val Leu

cgttcgagac

ccacctacat

agtccttgaa

gggctaaggt

agagttcgta

ttatcgagct

aggagaagtt

gccggaaggce

ccgcgacgac

actcgactcg

catcatcaag

cgtggacatc

cacgggcgac

cgagtag

Trinh tu axit amin cua TIC7473PL dugc md& hdéa boi trinh tu ADN
téng hop trong dé gbc Alanin bd sung duoc gan xen vao vi tri 2 so voi

Gln

Phe

20

Met

Lys

Ser

Leu

Thr
100

Asn

Asn

Ile

Asn

Gly

Ala

85

Asp

Asn

Gly

Phe

Gln

Asp

70

Lys

Val

Asn

Ile

Gly

Glu

55

Leu

Glu

Asn

Phe

Tyr

Thr

40

Leu

Ser

Leu

Asn

Ser

Asp

25

Asp

Leu

Glu

Leu

Lys
105

Val

10

Phe

Thr

Tyr

Ile

Lys

90

Leu

49

Arg

Ala

Gly

Asp

Ile

75

Ile

Asn

Ala

Thr

Asp

Ile

60

Ala

Ala

Ala

Leu

Gly

Leu

45

Ser

Gln

Asn

Ile

Pro

Ile

30

Thr

Gly

Gly

Glu

Asn
110

Ser

15

Gln

Leu

Lys

Asn

Gln

95

Ser

Phe

Asp

Glu

Leu

Leu

80

Asn

Met
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Leu

Lys

Leu

145

Ile

Tyr

Leu

Glu

Asp

225

Ile

Leu

Val

Leu

Tyr

305

Arg

Tyr

His

Gln

130

Gln

Asn

Val

Arg

Asn

210

Met

Gly

Ile

Tyr

Thr

290

Thr

Asp

Val

Ile

115

Asn

Glu

Ser

Asn

Ala

195

Leu

Asp

Asn

Thr

Ser

275

Leu

Asn

Asn

Lys

Tyr

Tyr

Ile

Thr

Glu

180

Lys

Thr

Ser

Asn

Lys

260

Phe

Thr

Ile

Ile

Thr
340

Leu

Ala

Ser

Leu

165

Lys

Gln

Glu

Phe

Leu

245

Asp

Leu

Ala

Leu

Leu

325

Ile

Pro

Leu

Asp

150

Thr

Phe

Gly

Leu

Glu

230

Phe

Glu

Ile

Cys

Asn

310

Pro

Gly

Lys

Ser

135

Lys

Glu

Asp

Ser

Thr

215

Phe

Gly

Ile

Val

Arg

295

Gln

Thr

Ser

45055

Ile

120

Leu

Leu

Ile

Glu

Glu

200

Glu

Tyr

Arg

Lys

Leu

280

Lys

His

Leu

Asp

Thr

Gln

Asp

Thr

Leu

185

Asp

Leu

Leu

Ser

Thr

265

Thr

Leu

Leu

Ser

Asn
345

Asn

Ile

Val

Pro

170

Thr

Ile

Ala

His

Ala

250

Ser

Cys

Leu

Asn

Asn

330

Tyr

50

Met

Glu

Ile

155

Ala

Leu

Ile

Lys

Thr

235

Leu

Gly

Leu

Gly

Asp

315

Lys

Ala

Leu

Tyr

140

Asn

Tyr

Ala

Ala

Ser

220

Phe

Lys

Ser

Gln

Leu

300

Glu

Phe

Lys

Ser

125

Leu

Leu

Gln

Thr

Asn

205

Val

His

Thr

Glu

Ala

285

Ser

Lys

Ser

Val

Asp

Ser

Asn

Arg

Glu

190

Asp

Thr

Asp

Ala

Ile

270

Lys

Asp

Asn

Asn

Ile
350

Val

Lys

Val

Ile

175

Lys

Thr

Lys

Val

Ala

255

Gly

Ala

Ile

Val

Pro

335

Leu

Met

Gln

Leu

160

Lys

Thr

Leu

Asn

Leu

240

Glu

Lys

Phe

Asp

Phe

320

Asn

Glu
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Ala

Ile

Val

385

Leu

Thr

Leu

Thr

Gln

465

Met

Phe

Lys

Glu

Glu

545

Asn

Ala

Lys

Glu

Pro

370

Asp

Phe

Phe

Asn

Gly

450

Ala

Pro

Glu

Ser

Thr

530

Asn

Lys

Leu

Leu

Pro

355

Val

His

Cys

Pro

Asn

435

Asp

Asp

Leu

Leu

Tyr

515

Ser

Trp

Asn

Phe

Lys

Gly

Leu

Gln

Pro

Asp

420

Leu

Ile

Tyr

Gly

Glu

500

Leu

Leu

Asn

Ala

Thr

580

Pro

Tyr

Lys

Ser

Lys

405

Gly

Arg

Asp

Ile

Val

485

Val

Arg

Ile

Ile

Tyr

565

Gln

Asn

Ala

Ala

Leu

390

Asn

Tyr

Tyr

Leu

Ser

470

Ile

Asp

Glu

Ala

Glu

550

Val

Gly

Thr

Leu

Tyr

375

Ser

Ser

Val

Glu

Asn

455

Ile

Ser

Glu

Tyr

Pro

535

Ala

Asp

Asp

Asp

45055

Val

360

Lys

Glu

Glu

Ile

Ala

440

Glu

Asn

Glu

Lys

Leu

520

Pro

Asp

Ser

Gly

Tyr

Gly

Ala

Ile

Gln

Thr

425

Thr

Lys

Val

Thr

Ser

505

Leu

Asn

Asn

Thr

Glu

585

Ile

Phe

Lys

Val

Lys

410

Lys

Ala

Gln

Ser

Phe

490

Lys

Glu

Val

Leu

Gly

570

Phe

Ile

51

Glu

Leu

Tyr

395

Tyr

Ile

Asn

Val

Asp

475

Leu

Ile

Ser

Phe

Glu

555

Gly

Ser

Gln

Ile

Lys

380

Leu

Tyr

Thr

Phe

Glu

460

Asp

Ser

Leu

Asp

Ile

540

Pro

Ile

Gln

Tyr

Ile

365

Gln

Asp

Thr

Phe

Tyr

445

Ser

Asp

Pro

Thr

Leu

525

Ser

Trp

Glu

Phe

Thr

Asn

Asn

Ile

Lys

Glu

430

Asp

Thr

Gly

Ile

Leu

510

Ile

Asn

Val

Gly

Ile

590

Val

Asp

Tyr

Asp

Ser

415

Lys

Pro

Phe

Val

Asn

495

Thr

Asn

Ile

Ala

Ser

575

Gly

Lys

Arg

Gln

Lys

400

Leu

Lys

Ser

Leu

Tyr

480

Ser

Cys

Lys

Val

Asn

560

Lys

Asp

Gly
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Lys

Glu

625

Tyr

Gln

Lys

Trp

Asp

705

Tyr

Val

Gln

Asn

Phe
785

Pro

610

Asp

Thr

Ser

Ala

Ile

690

Pro

Ser

Ile

Gln

Lys

770

Gly

595

Ala

Thr

Ser

Gly

Phe

675

Ser

Ser

Thr

Ile

Ser

755

Glu

Ser

Ile

Asn

Glu

Tyr

660

Glu

Phe

Arg

Tyr

Lys

740

Ser

Gly

Phe

Tyr

Gly

Thr

645

Glu

Thr

Gly

Gly

Asn

725

Asn

Tyr

Phe

Arg

Leu

Ser

630

Asp

Ala

Pro

Thr

Gly

710

Leu

Ser

Val

Phe

Asp
790

Lys

615

Ser

Pro

Trp

Glu

Thr

695

Tyr

Ser

His

Asp

Ile

775

Phe

45055

600

Asn

Glu

Ser

Gly

Gly

680

Tyr

Phe

Phe

Gly

Ile

760

Glu

Ser

Lys

Glu

Gln

Asp

665

Pro

Ile

Arg

Ser

Val

745

Ser

Leu

Met

Asn

Phe

Thr

650

Asn

Glu

Arg

Gln

Phe

730

Val

Glu

Thr

Lys

52

Thr

Gln

635

His

Phe

Leu

Asp

Ser

715

Ser

Leu

Ser

Gly

Glu
795

Gly

620

Thr

Leu

Ile

Ile

Asp

700

Leu

Gly

Phe

Phe

Asp

780

Lys

605

Tyr

Ile

Val

Ile

Lys

685

Val

Lys

Leu

Glu

Thr

765

Ser

Phe

Thr

Ala

Phe

Leu

670

Phe

Leu

Leu

Trp

Lys

750

Thr

Arg

Glu

Met

Val

Lys

655

Glu

Asp

Thr

Asp

Ala

735

Val

Thr

Gly

Tyr

Asn

640

Ser

Cys

Asp

Ile

Ser

720

Lys

Ser

Ser

Gly
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