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(57) Giai phap hitu ich dé cap dén ching vi khuin Bacillus thuringiensis subsp.
kurstaki MSS8.4, trong d6 ching nay c6 kha ning tao protein noi doc t6 dang
tinh thé hinh ludng thap va hinh khéi lap phuong, ¢é hoat luc cao v6i 2 nhém
con triung bd canh vdy va bo hai canh, mang gen cry2Aa dugc phan lap tai Viét
Nam. Ngoai ra, gidi phdp hitu ich ciing dé cap dén ché pham vi sinh diét au trung

rudi nha Musca domestica chita dich nuoi cdy ctia chiing vi khuan nay.
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Linh vue Ki thuit dwoc dé cip
Giai phép hitu ich dé cap dén chung vi khuan Bacillus thuringiensis subsp.
kurstaki MSS8.4 va ché phdm diét du tring (hay con goi 1a gioi) rudi nha, Musca
domestica. Cu thé, giai phap hitu ich lién quan dén chung vi khuan c6 kha ning tao
bao tir va tinh thé doc t6 thude dudi loai 1a Bacillus thuringiensis subsp. kurstaki (Btk)
lan dau tién duoc phén 1dp tai Viét Nam, c6 hoat tinh di€u 4u trung rudi nha cao va
ché pham chua dich nuéi cdy ctia chiing vi khuan nay.
Tinh trang Ki thuit cuia gidi phap hiru ich

Rudi nha (Musca domestica), con dugc goi chung 14 rudi, sdng gan véi nguoi
trén toan thé giéi. Khoang 90% rudi hién dién xung quanh con nguoi. Ching thudng
duoc tim thidy ¢ nhitng khu dan cu hodc dong vét sinh séng, noi c¢6 nhiéu thuc phim
va chét thai. Su c6 mat cua chuing la dAu hiéu cua diéu kién mét vé sinh vi chung
mang theo nhiéu chat ban va mam bénh.

Ngay nay, c6 nhiéu phuong phap diét rudi nha khac nhau ma con nguoi ap
dung. Bién phép diét rudi nha duge st dung phd bién nhat 1a dung cac loai thudc hoa
hoc diét rudi. Tuy nhién, nhiing loai thudc diét rudi hién nay thuong co gia thanh cao,
c6 ngudn gde tir hoa chit nén dé gay 6 nhiém moi truong va anh hudng dén sire khoe
cta con nguoi, dong vat, khong diét trur tin gbc mam bénh. Dé khic phuc nhiing ton
tai cua thude diét rudi hoa hoc va cac phuong phéap diét rudi truyén thong, chung ta
can tao ra nhiing ché phém sinh hoc vira ¢6 tac dung ti€u diét hi€u qua mam bénh, lai
vira than thién vdi con ngudi, voi mai truong.

Ché pham B.thuringiensis dugc st dung lAn dau tién vao nam 1930 dé kiém soat
loai sdu duc than cd tén Angasta kuehnella & chau Au. Sau do. nguoi ta tiép tuc
nghién ctru va phat hién thay Bt c6 kha nang diét cac loai con trung thude cac bd canh

cing, bd canh vay, b hai canh, v.v.. Cac ché pham thuong mai cua Bt da dugc san
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xudt v6i quy md khac nhau & nhiéu noi trén thé gi6i. Trong nhidu nam qua, Viét Nam
cling dat duoc nhiéu thanh tuu trong nghién ciru, sin xudt cac ché pham sinh hoc cta
Bt va dua nhiing két qua nghién ciru do tng dung vao doi song. Tuy nhién, ché pham
Bt diét rudi van chua duoc nghién ctru. Vi vay, viéc nghién ctru dic tinh sinh hoc cia
cac chung Bt c6 ngudn gdc phan lap tai Viét Nam va ché pham diét 4u tring rudi can
duoc bao hd va phit trién.

Ban chit ki thuit ciia giai phap hiru ich

Giai phap hitu ich dé xudt ching vi khuan Bacillus thuringiensis subsp.
kurstaki MSS8.4 c6 kha nang diét con trung thudc hai bd canh vay va hai canh. Trong
do, chﬁng Bt nay c6 hoat tinh diét du tring rudi nha Musca domestica cao va dugc
ung dung trong san suét ché pham diét rudi tai Viét Nam.

Ngoai ra, giai phap hitu ich cling dé xuét ché pham diét rudi nha Musca
domestica chira dich nudi cdy cua chimg vi khudn Bacillus thuringiensis subsp.
kurstaki MSS8.4 nay.

M@ ta vin tit cac hinh vé

Hinh 1 thé hién cac dic diém khuén lac, hinh dang bao tir va tinh thé cta chung
vi khudn MSS8.4. Trong d6, A: Pic diém khudn lac trén moi truong MPA sau 3 ngay
nudi & 28°C; B: Hinh dang tinh thé va bao tir & do phong dai 1000 lan duéi kinh hién
vi quang hoc cia chung MSS8.4 (1: tinh thé, 2: bao tir) va C: Hinh dang tinh thé cua
chung MSS8.4 dudi kinh hién vi dién t& quét (SEM).

Hinh 2 thé hién két qua thir nghiém kha ning sinh téng hop protein cua ching
Bacillus thuringiensis subsp. kurstaki MSS8.4.

Hinh 3 thé hién két qua khuéch dai nhom gen cryl cua chung Bacillus
thuringiensis subsp. kurstaki MSS8.4. Trong do, A: khuéch dai gen crylda (cot 1:
thang danh dau (marker); cot 2: chung MSS8.4; cot 3: ching d6i chimg
B.thuringiensis 4D4); B: khuéch dai gen cryldb va crylAc (cdt 1: crylAdc cia ching
4D4; 2: crylAc cia ching MSS8.4; cot 3: thang danh dau (marker); cot 4: crylAb cla
chung 4D4; cot 5: crylAb cua ching MSS8.4); va C: khuéch dai gen cry/C: cot 1:
thang danh dau (marker); cOt 2: MSS8.4; 3: 4D4.
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Hinh 4 thé hién két qua khuéch dai gen cry24 cua ching Bacillus thuringiensis
subsp. kurstaki MSS8.4: cot 1,2: cry24 cot 3: thang danh dau (marker).

Hinh 5 thé hién két qua dién di san pham PCR trén gel agaroza 1%.

Hinh 6 thé hién két qua dién di san pham cit ADN plasmit tir cic dong khuin
lac pGEM- T Easy— cry2 A- MSS8.4 trén agaroza 1%.

Hinh 7 (phdn 1, phan 2 va phin cubi) thé hién két qua so sanh trinh tu gen
cry2A cua chung Bacillus thuringiensis subsp. kurstaki MSS8.4 v6i trinh tu cry24a va
cry2A4d c6 ma s6 trén ngan hang gen qudc té 1an lugt 1a: AJ488143.1 va AJ132463.1.

Hinh 8 thé hién cdy phat sinh ching loai cua cac gen trong nhom cry24.

Hinh 9 thé hién két qua so sanh trinh tu axit amin cta protein Cry2Aa ~MSS8.4
véi protein ¢d ma s6 CAD32378.1.

M0 ta chi tiét giai phap hiru ich
Nguén gde phan lap, dic diém hinh thai khudn lac va phan loai ching Bacillus

thuringiensis subsp. kurstaki MSS8.4.

Chung B. thuringiensis subsp. kurstaki MSS8.4 dugc phéan lap tur mau dét ving
trong mia khong sir dung thude trir sdu Bt cia viing Séc Son — Ha Noi bang cach: 1 g
dat duoc hoa trong 9 ml dung dich mudi dém phosphat (phosphate-buffered saline -
PBS) vo trung, lic 220 vong/phut trong 5 phut. Lay 1 ml huyén phi vao éng
Eppendorf u & nhiét do 70°C trong 10 phut. Dich da xir 1i nhiét dugc pha lodng véi
PBS v6 tring & cdc ndng do tir 10" dén 107'°. Hat 100 ul dich pha loang dua lén dia
petri chira moi truong MPA rdi trai déu dung dich trén mit thach bing que gat thiy
tinh vo trung, & mdi ndng do pha loang ciy lén 3 dia moi truong dinh dudng MPA
(1% cao thit, 1% polypepton, 0.2% NaCl va 2% aga; do pH = 7,6), nudi ¢ 28°C trong
72 dén 96 gid. Sau dé_quan st kha ning hinh thanh tinh thé trén kinh hién vi doi pha
hoic kinh hién vi qua‘ng hoc. Ching MSS8.4 c6 bao tir hinh oval sinh ra hai loai tinh

thé hinh ludng thap va hinh lap phuong (Hinh 1).

Ching Bt MSS8.4 dugc phan loai téi dudi loai bang phan ung ngung két huyét
thanh v6i cac tuyp huyét thanh chuan khac nhau. Khang nguyén cta ching MSS8.4
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ngung két véi tuyp huyét thanh H3a3b thudc dudi loai kurstaki trong bd kit huyét
thanh ctia Phong Di truyén Vi sinh vat — Vién Cong nghé sinh hoc — Vién Han lam
Khoa hoc va cong ngh¢ Viét Nam. Nhu viy, co thé xac dinh ching vi khuan Br phan

lap duoc la ching Bacillus thuringiensis thudc dudi loai (subsp.) kurstaki,

Chung MSS8.4 dugc dat tén 1a Bacillus thuringiensis subsp. kurstaki MSS8.4.
Ching Bacillus thuringiensis subsp. kurstaki MSS8.4 thu dugc nay dugc luu gilt dudi
dang thudn khiét vé mat sinh hoc trong B9 suu tép ching gidng Bacillus thuringiensis
cta Viét Nam, tai Vién Coéng nghé sinh hoc — Vién Han lam Khoa hoc va Cong nghé
Viét Nam.

Ching Bacillus thuringiensis subsp. kurstaki MSS8.4 thu dugc nay duoc tién
hanh cac thir nghiém dé xac dinh cic dic diém sinh hoc nhu kha nang sinh téng hop
protein tinh thé, dac tinh hé gen, v.v..

Kha nang sinh tong hop protein tinh thé cta ching Bacillus thuringiensis
subsp. kurstaki MSS8.4 dugc thuc hién nhu md td sau ddy. Chung Bacillus
thuringiensis subsp. kurstaki MSS8.4 duoc nudi cdy trén méi truong dinh dudng
MPA trong 72 gio & 28°C, sau d6 thu nhén toan bd sinh khéi va tién hanh tach chiét
protein tinh thé theo phuong phdp Parasporal proteins va SDS-PAGE cta N. Wasano
va cong su nam 1998, két qud thu dugc thé hién dudi day (Hinh 2).

Dic tinh hé gen diét con trung cta ching Bacillus thuringiensis subsp. kurstaki
MSS8.4 dugc xac dinh dua trén kha ndng mang céc gen cry. Chung vi khuan thudc Br.
Subsp. kurstaki noi chung c6 kha nang diét con trung thudc bd canh vay va b 2 céanh,
nén chung nay c6 kha nang mang gen thudc ho gen cry2 va cryl. Dé xac dinh kha
nang mang cac gen nay, thuc hién phan tmg PCR véi cac cdp moi dac hiéu véi cac
chu trinh nhiét twong tng.

Kiém tra kha ning mang gen cryl cua ching Bacillus thuringiensis subsp.
kurstaki MSS8.4 bang cach sang loc bang PCR véi cac cip moi va chu trinh nhiét

nhu duoc thé hién trong cac Bang 1 va 2, twong ung, dudi day.
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Bang 1 — Cac cap mdi sir dung dé kiém tra kha ning mang gen cry! ctia chiing
Bt MSS8.4

Ci Kich thude
b Trinh tu nucleotit Gen san pham
moi
(bp)
TYIAA | 5°- GAGCCAAGCAGCTGGAGCAGTTTACACC crylA(a) 24
TYIAB | 5° - TCGAATTGAATTTGTTCCGGCAGAAGTA' crylA(b) )38
TYIAC | 5° - TCACTTCCCATCGACATCTACC' crylA(c) 487
TYIB | 5> = GTCAACCTTATGATGCACCTGGGCTTC' crylB 230
TYIC | 5° = CAACCTCTATTTGGTGCAGGTTC' crylC 588
TYID | 5~ GGTACATTTAGATATTCACAGCCAC' crylD "
TYIE | 5° = CTTAGGGATAAATGTAGTACAG' crylE 230
TYIF | 5> = CCGGTGACCCATTAACATTCCAATC' crylF 168
J
TYIUNI | 5> - TCACTGAGTCGCTTCGCATGTTTGACTTTCTC? cryl

"Moi xuéi (8 méi cho cdc gen tiong img )
2 Q. v A Ae o a
Mobi nguwgc van ndng cho 8 moéi xudi o trén.

Bang 2 - Chu trinh nhiét ctia phan tng PCR kiém tra kha ning mang gen cry/

94°C 94°C 52°C 72°C 72°C 4°C
2 phut 1 phut 1 phut 1 phut 10 phut o0
30 chu ky

Két qua thu dugc cho thdy ching Bacillus thuringiensis subsp. kurstaki
MSS8.4 ¢6 kha nang mang cac gen crylAa, crylAb, crylAc va crylC (Hinh 3).

Theo nhu cac tai liéu da cong bd trén thé gisi, gen cry2 ciia vi khudn Bt ¢6 kha
nang diét 4u trung rudi nha, vi vay, dé khéng dinh hoat tinh diéu au trung rudi nha cta
chung vi khuan Bacillus thuringiensis subsp. kurstaki MSS8.4, tién hanh kiém tra kha
nang mang gen cry2 bang PCR v&i cip mdi dic hiéu va chu trinh nhiét nhu duge thé
hién trong cac Bang 3 va 4 duoi day. Két qua phan 1ap gen cry2 duoc thé hién trén

Hinh 4 va Hinh 5.
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Bang 3 — Cap mdi kiém tra kha ning mang gen cry?2

Kich
Cap moi Trinh tu thudce
(bp)
Cry24aF | 5°.... ATGGATCCATGAATAATGTATTGAATAG....3” | 1902
Cry24aR | 5°... TACTCGAGTTAATAAAGTGGTGGAAGAT....3" | 1902

Bang 4 — Chu trinh nhiét kiém tra kha ning mang gen cry2

94°C 94°C 56°C 72°C 72°C 4°C
3 phut 1 phat 1 phut 20 gidy 2 phut 10 phut 0
30 chu ky

Két qua khuéch dai gen cry24 cla chung Bacillus thuringiensis subsp. kurstaki
MSS8.4 cho thiy c6 xuét hién 1 bang c6 kich thudc twong duong voi kich thude gen
cry24 cia chung Bacillus thuringiensis subsp. kustaki 4D4 (ching chuén). Bé khing
dinh doan gen trén chinh xac la gen cry24, tién hanh tach dong trong vecto pGEM —
Teasy (Hinh 6).

Gen cry2A4 cta chung Bacillus thuringiensis subsp. kurstaki MSS8.4 duoc tach
dong trong vecto tich dong pGEM- T Easy, xdc dinh trinh tu gen cry24 cua chiung
nay (Hinh 7) va sau d6 so sanh voi gen cry24 trén Ngin hang gen quéc té. Trinh tu
nucleotit doan gen ma hoa trinh tu axit amin tao protein doc td Cry2Aa cua ching vi
khuén Bacillus thuringiensis subsp. kurstaki MSS8.4 dugc dang ky trén Ngéan hang
Gen Qubc té (GenBank) s hiéu KM588296 c6 kich thude 1902 bp, ma hoa 634 axit
amin san sinh mot protein tinh thé doc td 70 kDa. Trinh tw gen cry24 cta ching
Bacillus thuringiensis subsp. kurstaki MSS8.4 ¢6 dd tuong dong 99% voi cic gen
thudc nhom cry24. Vi vdy, tién hanh dung cdy phat sinh ching loai véi cac gen nhom
cry24 (Hinh 8).

Tir két qua trén cho thdy gen cry24 cua ching MSS8.4 1a mot gen thuoc nhoém
cry24a. C6 5 diém sai khac vé trinh tu gen la A305G, AS500G, G1054T, A1308G,
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T1575C. Do twong ddng vé axit amin 1a 99% v&i 4 vi tri sai khac N102S, Q167R,
G352W va N435D (Hinh 9).

Dua trén cac dac diém sinh hoc va hoat tinh diét rudi nha Musca domestica ciia
chung Bacillus thuringiensis subsp. kurstaki MSS8.4 theo giai phap hitu ich, ché
pham vi sinh diét 4u tring rudi nha Musca domestica chira dich nuoi cdy cta chiing
Bacillus thuringiensis subsp. kurstaki MSS8.4 nay da duoc nghién clru va tao ra.

Pay 1a ché pham vi sinh diét Au trung rudi dau tién ctia Viét Nam c6 ngudn goc
tir vi khudn Bacillus thuringiensis. Ché pham vi sinh diét 4u trung rudi nha Musca
domestica c¢6 thanh phan la dich nudi chy cla ching Bacillus thuringiensis subsp.
Jeurstaki MSS8.4 véi ndng do 10" té bao/g ché phdm véi cac chit phu gia nhu
diatomit, galactoza, v.v.. Day déu 1a cac chét phu gia thong thuong trong linh vyc vi
sinh, nén ngudi ¢ hiéu biét trung binh trong linh vuc k§ thudt nay c6 thé thyuc hién
viée lua chon céc chét phu gia theo y mudn. P 4m thich hop ctia ché pham nam trong
khoang 9 — 11% khdi luong.

Vi du thye hién giai phap hiru ich

Tién hanh thir hoat tinh tinh diét 4u trung rudi nha Musca domestica cta dich nudi
cdy ctia ching Bacillus thuringiensis subsp. kurstaki MSS8.4 & cac ndng do protein tir
0 — 500 pg/g va da xac dinh dugc gia tri LCsy = 238,5 ug/g ché pham trén d6i twong
4u tring rudi nha tudi 2 - 3.

Ty 18 4u trung rudi nha chét duoc xéc dinh sau 3 va 5 ngay thir nghiém. Két qua
thir nghiém dugc trinh bay trong Bang 5 dudi day.

Bang 5 — Ty 1é chét ctia 4u trung rudi nha Musca domestica sau 3 va 5 ngay

Tén Liéu thtr nghiém | Ty lédutrung | Gid trj LCsg
ching (ng/g) chét (%) (ng/2)
MSS8.4 0 0 283.,5
100 17,6 +3,36
200 35,3+ 1,25
300 53+ 1,26
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Tén Liéu tht nghiém | Tyléautrang | Gia tri LCsg

ching (ng/g) chét (%) (ng/g)
400 70,5 +4,3
500 100

Tu két qua trén cho thdy hoat luc diét 4u tring rudi nha cta ching Bacillus
thuringiensis subsp. kurstaki MSS8.4 chiém ty 18 rat cao v6i gia tri LCso = 283.5 pg/g.
Pay 1a co s¢ dé lua chon ching Bacillus thuringiensis subsp. kurstaki MSS8.4 cho san
xuét ché phém sinh hoc diét 4u trung rudi nha Musca domestica tai Viét Nam.

Ché pham vi sinh diét 4u trung rudi nha Musca domestica c6 thanh phan la dich
nudi cdy cta ching Bacillus thuringiensis subsp. kurstaki MSS8.4 voi ndng do 10" té
bao/g ché pham, chét phu gia 1a cac chét phu gia thong thuong trong linh vuc va do
4m 9 — 11% khéi lugng. Ché pham nay dugce thit nghiém trén quy md hién truong tai
khu vuc xa Phu Van, thanh phé Phu Ly, tinh Ha Nam va dat hiéu qua diét 4u trung
khoang 90%. ’

Hiéu qua dat dwgc ctia gidi phap hiru ich

Giai phap hitu ich da phéan 1dp duoc ching vi khuan Bacillus thuringiensis
subsp. kurstaki MSS8.4 tai Viét Nam, ddy la ching c6 hoat tinh diét con trung bo hai
canh (Diptara) va by canh vay (Lepidoptera) cao va ¢6 nhiéu ung dung hitu ich. Gidi
phéap hiru ich cling dé xudt ché pham vi sinh diét 4u trang rudi nha Musca domestica
chtra dich nudi cdy ctia chiing vi khuan nay, ddy la ché pham c6 hiéu qua tot va la

dang ché pham mdi duge nghién ctru tai Viét Nam.
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YEU CAU BAO HO

1. Chung vi khuan Bacillus thuringiensis subsp. kurstaki MSS8.4 thudn khiét vé mat
sinh hoc, trong d6 chung nay c6 kha nang tao protein ndi doc t6 dang tinh thé hinh
ludng thap va hinh khéi 1ap phuong, c6 hoat lyc cao v6i 2 nhém con trung bd canh
vy va bo hai canh, ching ndy mang gen cry24a c6 trinh ty dugc dang ky trén Ngén
hang gen v6i s6 hieu KM588296.

2. Ché pham vi sinh diét 4u tring rudi nha Musca domestica, trong do ché phdm nay
chtra dich nuéi cdy cta chung vi khuén theo diém 1 véi ndng do 10" t& bao/g ché

phém.

-10-
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15kV XK1S-.-800

bp bp
487 500
288
300

Hinh 3
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10 20 30 40 50 60
PR I D e e e e s I
ATGAATAATG TATTGAATAG TGGAAGAACA ACTATTTGTG ATGCGTATAA TGTAGTAGCC
.................... Gl i iies Liiiiiiaes tret it taeiaiaaen
70 80 90 100 110 120
| . | . P e e e I | | .

CATGATCCAT TTAGTTTTGA ACATAAATCA TTAGATACCA TCCAAAAAGA ATGGATGGAG

130 140 150 160 170 180
e [
TGGAAAAGAR CAGATCATAG TTTATATGTA GCTCCTGTAG TCGGAACTGT GTCTAGTTTT

190 200 210 220 230 240
O o e T
TTGCTARAGA AAGTGGGGAG TCTTATTGGA RARAGGATAT TGAGTGAATT ATGGGGGAT

250 260 270 280 290 300
O [ e e L P R
ATATTTCCTA GTGGTAGTAC AAATCTAATG CAAGATATTT TAAGGGAGAC AGAACAATTC

310 320 330 340 350 360
O e 1 e o L I
CTARATCAAA GACTTAATAC AGATACCCTT GCTCGTGTAR ATGCAGAATT GATAGGGCTC

B

370 380 390 400 410 420

e e Y T
CAAGCGRATA TAAGGGAGTT TAATCAACRA GTAGATAATT TTTTARACCC TACTCAAAAC

430 440 450 460 470 480
B I O S L e O I A
CCTGTTCCTT TATCAATAAC TTCTTCGGTT AATACAATGC AGCAATTATT TCTAAATAGA

490 500 510 520 530 540
R e O S e e e e
TTACCCCAGT TCCAGATACA AGGATACCAG TTGTTATTAT TACCTTTATT TGCACAGGCA
................... O

550 560 570 580 590 600

| |- [ [ [l .. | . [— [ | .

P [P e .. . .. .. P e
GCCAATATGC ATCTTTCTTT TATTAGAGAT GTTATTCTTA ATGCAGATGA ATGGGGTATT

610 620 - 630 640 650 660
B L e I I I
TCAGCAGCAA CATTACGTAC GTATCGAGAT TACCTGAGAA ATTATACAAG AGATTATTCT

Hinh 7 (phan 1)

-13-



AJ488143
8.4

AJ132463.

AJ488143
8.4

AJ132463.

AJ488143.

8.4

AJ132463.

AJ488143
8.4

AJ132463.

AJ488143.

8.4

AJ132463.

AJ488143
8.4

AJ132463.

AJ488143
8.4
AJ132463

AJ488143.

8.4

AJ132463.

AJ488143.

8.4

AJ132463.

AJ488143
8.4

AJ132463.

AJ488143.

8.4
AJ132463

.1l-cry2hAa-x

1-cry2Ad

.1l-cry2Aa-x

1-cry2Ad

l-cry2Aa-x

l-cry2Ad

.1l-cry2Aa-x

1-cry2ad

l-cry2Aa-x

1l-cry2Ad

.1l-cry2Aa-x

1-cry2Ad

.1l-cry2ha-x

.1l-cry2Ad

l-cry2Aa-x

l-cry2ad

l-cry2ha-x

1-cry2Ad

.l-cry2Aa-x

1-cry2ad

l-cry2Aa-x

.1-cry2ad

1783

670 680 690 700 710 720
1 e e e e L L [
AATTATTGTA TAAATACGTA TCAAACTGCG TTTAGAGGGT TAAACACCCG TTTACACGAT

730 740 750 760 770 780
B T e e e e I I
ATGTTAGAAT TTAGAACATA TATGTTTTTA AATGTATTTG AATATGTATC CATTTGGTCA

790 800 810 820 830 840
A ARG TARGOTATCT TORAGCGETA APITATATGC TAGCRGTAGT
T e e

850 860 870 880 890 900

S S e e e I
GGACCACAGC AGACACAATC ATTTACAGCA CAAARACTGGC CATTTTTATA TTCTCTTTTC

910 920 930 940 950 960
e 1 e L e I T R -
CAAGTTAATT CGAATTATAT ATTATCTGGT ATTAGTGGTE CTAGGCTTTC TATTACCTTC

970 980 990 1000 1010 1020
1 O e [ T I
CCTAATA TTGGTGG TTTACCGGGT AGTACTACAA CTCATTCATT GAATAGTGCC
....... LN

1030 1040 1050 1060 1070
s 1 e L
AGGGTTAATT ATAGCGGAGG AGTTTCATCT GGTCTCATAG GGGCGACTAA TCTC
....................................... I

1090 1100 1110 1120 1130 1140

| . | . | . | S e e O I

AACTTTAATT GCAGCACGGT CCTCCCTCCT TTATCAACAC CATTTGTTAG ARAGTTGGCTG

1150 1160 1170 1180 1190 1200
e e e e e e N T
GATTCAGGTA CAGATCGAGA GGGCGTTGCT ACCTCTACGA ATTGGCAGAC AGAATCCTTT

1210 1220 1230 1240 1250 1260
B 1 e e e I I
CAARCARACTT TAAGTTTAAG GTGTGGTGCT TTTTCAGCCC GTGGAARATTC ARACTATTTC

1270 1280 290 1300 1310 1320
O I
CCAGATTATT TTATCCGTAA TATTTCTGGG GTTCCTTTAG TTATTAGAAA CGAAGATCTA
................................................ G, .. a0

Hinh 7 ( phéan 2)

-14-



AJ488143.
8.4
AJ132463.

AJ488143.
8.4
AJ132463

AJ488143.
8.4
AJ132463.

AJ488143.
8.4
AJ132463.

AJ488143.
8.4
AJ132463.

AJ488143.
8.4
AJ132463.

AJ488143.
8.4
AJ132463.

AJ488143.
8.4
AJ132463.

AJ488143.
8.4
AJ132463.

AJ488143.
8.4
AJ132463.

l-cry2ha-x

1-cry2ad

l-cry2Aa-x

.1l-cry2Aad

l-cry2ha-x

l-cry2Aad

l-cry2ha-x

l-cry2Ad

l-cry2Aa-x

l-cry2ad

l-cry2aa-x

l-cry2ad

l-cry2Aa-x

l-cry2Ad

l-cry2ha-x

l-cry2Ad

l-cry2Aa-x

l-cry2Ad

l-cry2ha-x

l-cry2Ad

1783

1330 1340 1350 1360 1370 1380
[
ACAAGACCGT TACACTATAZ CCARATAAGA AATATAGAAL GTCCTTCGGG AACACCTGGT

1390 1400 1410 1420 1430 1440
1 e e L I P e I T
GGAGCACGGG CCTATTTGGT ATCTGTGCAT AACAGAAAAA ATAATATCTA TGCCGCTAAT

1450 1460 1470 1480 1490
S S O A L T O T R
GRAAATGGTA CTATGATCCA TTTGGCGCCA GAAGATTATA CAGGATTTAC T

1510 1520 1530 1540 1550 1560
PO L O —_— | R N P O
ATACAZTGCCA CTCAAGTGAA TAATCAAACT CGAACATTTA TTTCTGAARA ATTTGGAAAT

1570 1580 1590 1600 1610 1620
i CormmAGhIE TOAACAIAGE ACALGACAG CTCGTTRIAE GoThhAaes
e G e

1630 1640 1650 1660 1670 1680

O O N P I | . | . . | | | |

AATGGAAATA GTTACAATCT TTATTTAAGA GTATCTTCAA TAGGAAATTC AACTATTCGA

1690 1700 1710 1720 1730 1740
B e e e e I T T I
GTTACTATAR ACGGTAGAGT TTATACTGTT TCAAATGTTA ATACCACTAC AAATARCGAT

1750 1760 1770 1780 1790

S e e I (N P L |
GGAGTTAATG ATAATGGAGC TCGTTTTTCA GATATTAATA TCGGTAATAT AGTAGC

1810 1820 1830 1840 1850 1860
e e T O L I
GATAATACTA ATGTAACGCT AGATATAAAT GTGACATTAA ACTCCGGTAC TCCATTTGAT

1870 1880 1890 1900 1910
S S e e e
CTCATGAATA TTATGTTTGT GCCAACTAAT CTTCCACCAC TTTATTAA

................. O o4 i e ey S elefele

Hinh 7 (phén cudi)

-15-



1783

cry2ha

D035E053.1-cry2ed

FJ550343.1-c1y26h2

EF439318.1-ciy2Af1

AY007687 1-ciyetr

FJ032364.1-crpig

AGF441855 1-cry2hb

cry2A-MSS8.

CAD32378.1

cry2A-MSS8.

CAD32378.1

cry2A-MSS8.

CAD32378.1

cry2A-MSS8.

CAD32378.1

70

e .
LLKKVGSLIG

430
. N
Y VP

) VDHEPLNP"

|-

KRILSELWII IX

R
LVIRDEDLTR

pal

Hinh 8

90
ol
NLM

aay

-16-

ODIL

MT

RE

TEQE

100
|

MO

P
OLFLMR LPQECI

110
N I
LSQRLHTDTL

470

PR R N
/ RAYLVSVHMR KH

24





