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Linh vye ky thuit dwoc dé cap

Giai phap hiru ich d& cap dén ching vi khudn Bacillus thuringiensis KT10
thuén khiét v& mit sinh hoc phén 14p tir d4t tai tinh Kon Tum - Viét Nam c6 kha ning
sinh tdng hop protein ddc t6 Cry1Ca9 diét 4u tring bd canh vAy (Lepidoptera), cu thé
12 sdu duc qué dau tuwong (lodi Efiella zinkenella) va mang trinh fir gen ma hoéa protein

- doc td tir ching nay.
Tinh trang k¥ thuit cta gidi phap hitu ich

Péu tuong (Glycz‘ne max) 1a cdy luong thuc c6 gia tri kinh té cao, thudc ho dau
(Fabaceae) gidu protein, dugc trong 1am thirc #n cho ngudi va gia stic. San phim tir
cdy dau twong dugc st dung rit da dang nhu ding truc tiép hat thd hodc ché bién
thanh dau phu, ép thanh diu dau nanh, nudc tuong, 1am banh keo, sita d¢au nanh, v.v.
d4p mg mét nira nhu ciu vé diu thyc vét va protein todn céu. Ngoai ra, tréng cdy dau
tuong con ¢6 tdc dung céi tao dét, ting ning sudt céc cdy trdng khac.

Sau hai d4u trong 12 nhém déi trong thudng xuyén giy ra nhing thiét hai dang
ké @i v6i san xudt dau trong. C6 t6i 360 loai sdu hai d4u trong, trong sb d6 sdu duc
qua Etiella zinkenella (c6n tring thudc Bo canh vdy) 1a loai phin bb rong rai, kho
phong trir vi gdy hai nghiém trong trén d4u twrong & nhiéu ving tréng dau trén thé giéi.
G Viét Nam, thiét hai do sdu duc qua t6i ning suét 1én dén 70-80% néu khong dugc
phong trie hop ly. Tuy didu kién dia 1y, khi hau ma sau hai d4u twong & mdi mot nude
c6 dic trung vé loai va mitc d0 ph4 hoai riéng. Ving Péng nam nuéc My, ddu trong
bi pha hai béi 4 lodi sdu chinh: séu do Pseudoplusia includens, sau xanh Helicoverpa

~zea, sdu duyc than Elasmopalpus lignoséllus, sdu an 14 Anticarsia gemmatalis (Walker
va cs, 2000). Ving Pong va Pong nam Chau A, dju twong bi tAn cong béi nhidu loai
siu chinh: Helicoverpa armigera, Spodoptera litura, S. exigua phé hai 14 giai doan déu
vu; ré€p Bemisia tabaci, Megalurothrips usitatus va Edwardsiana avescens chich hut
14; sau cudn 14 Omiodes indicata giy hong 14 nghiém trong; va siu duc qua Etiella
zinckenella, Maruca vitrata phéd hai nghiém trong ning sudt ddu vao cubi vy
(Srinivasan va cs, 2009). G Viét Nam, theo théng ké thi ¢6 3 nhém sdu chinh: siu bd
“cénh vay (Sau duc qud Etiella zinckenella, Maruca vitrata; su an 1a hoa: sdu xanh
Helicoverpa armigera, sdu xanh da lang Spodoptera exigua, séu khoang Spodoptera
litura, séu cudn 14 Omiodes indicata), sdu by hai canh (doi duc géc Ophiomyia
' phaseoli, doi dyc than Melanagromyza sojae) va bd canh ngira (r€p Aphis craccivora
Koch, Aphis glycines Matsumura).
' Dé phong trir sdu duc qua cb thé ding bién phap Iuan canh cdy trdng, dic biét 1a
‘tréng cdy ltia nuéc hodc ngdm nuée 2-3 ngay @& tidu diét nhong trong dét. Ngoai ra ¢6
thé diing bién phép héa hoc, nhung day 1a d6i twong sau hai khé phong trir bing bién
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phép héa hoc vi giai doan sau non séng trong qua d4u. Mat khac, st dung thubc héa
hoc gfly ra tinh khdng thudc, anh hudng dén méi truong sinh thai cling nhu sttic khée
con ngudi. Vi viy, viéc sir dung cac tdc nhan sinh hoc nhu virut, vi khudn, vi nim hay
cac hgp chét tur nhién c6 hoat tinh sinh hoc manh dé phong trir sdu duc qua cho cay
d4u twong 13 rit hitu ich va cén thiét, trong 6 thudc trir sdu vi sinh di va dang duoc
lwa chon. Trong mét thoi gian dai, viéc sir dung thudc trir sdu c6 ngudn géc Bacillus
thuringiensis ¢6 hiéu qua phong trlr siu cao va than thién v6i méi trudng. Cling véi
- viéc str dung thudc trir su c6 chira vi khudn Bacillus thuringiensis, thi viéc sit dung
cdy trong chuyén gen Bacillus thuringiensis d3 1am giam luong thudc trir sdu sir dung
dbi v6i cay trdng. Bién phép sir dung cdy ddu tuong chuyén gen khang siu da dugc
tmg dung roéng rai & nhiéu nudce trén thé gidi. _

Trong vong 100 nim qua, vi khuén Bacillus thuringiensis 13 dbi teong dugce
nghién ciru nhidu nhét trong sb céc tac nhén vi sinh vat gy bénh cho con tring. Hién
‘nay, ché phim sinh hoc BT diét con tring chiém t&i 90% thi trudng thude trir sau sinh
hoc. Tir khi gen ma hoa protein tinh thé diét sdu Bacillus thuringiensis diu tién dugc
tdch dong va doc trinh tw ndm 1981 thi hang loat gen ma hoa protein doc td cia Bt
(cry, vip, cyt) 43 duoc nghién ciru dic tinh cia ching. Nam 1985, céy tréng diu tién
trén thé gi6i dugc chuyén gen cry ciia vi khudn Bacillus thuringiensis dé diét sau hai
thubc 14 d3 mé 1 ky nguyén chon tao gidng cay trdng bién dbi gen mang céc tinh
trang mong mudn (Barton va cs., 1987). Hién nay, doc t6 Bacillus thuringiensis bao
gom khoang 800 gen md ho4, ching dugc phin loai thanh 80 ho chinh.

Sau duc qui diu trong rat kho diét do giai doan sdu non song trong qua déu,
mét khac hién nay hién tu'(mg con tring khéang thudc trir sdu ngay cang ting. Vi viy,
muén diét dugc ching cin phai chuyén gen doc t6 vao cdy trdng hoic sir dung céc loai
thudc trir sdu BT ¢6 phd dién séu rong va dic hiéu cho timg loai con trung khéc nhau.
Trong céc loai protein doc t6 ctia Bacillus thuringiensis (Cry, Cyt, Vip) thi protein ddc
t6 Cry 1a ho doc t6 quan trong va tng dung nhiéu nhét trong san xuét thudc trir su BT

-va chuyén gen khang siu vao cdy trdng. Poc td Cry duge ma hoé béi cac gen cry nim
trén cac plasmit, gen cry duogc chia 1dm 6 nhom chinh, trong d6 nhém gen cryl 13
nhém gen dugc nghién ciru k§ nhit. Theo théng ké két quéa cong bd trén thé gidi, cac
gen ddc t tir vi khuan Bt diét céc loai sdu hai d4u tép trung chu yéu & cdc nhém gen:
cryl, cry2, vip. C6 gen c6 phd diét sdu kha rong. Gen crylAb c6 thé diét duge cac loai
sdu canh viy Maruca vitrata, Spodoptera exigua; gen crylAc c6 thé diét cac loai
Spodoptei‘a exigua, Spodoptera litura, Omiodes indicata, Helicoverpa armigera,
Helicoverpa zea, Pseudoplusia includens; gen vip3C c6 thé diét Spodoptera litura,
Helicoverpa armigera... (Estruch va cs, 1996; Strizhov va cs, 1997; Walker va cs,
2000; Guo Hong Nian va cs, 2003; Ibargutxi va cs, 2008; HerndndezMartinez va cs,
2008; Onstad va cs, 2012; Palma va cs, 2012). Tuy nhién, hién nay c4c cong b6 vé gen
cry khang siu duc qua dau twong (Etiella zinkenella) 1a chua c6.

Nhitng nghién ctru vé gen crylCa va g dung trong san xuit thudc trir sau sinh
hoc hoc tao cy trong chuyén gen crylCa khéng cén tring con rét it. Nam 2005, Zeng
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va cdng su dd tao dugc cdy ci cai duong chuyén gen crylCa khéng giun. Gen
crylCa9 dugc Kao va cong sy nhdn dong va doc trinh tr tir ching Bacillus
thuringiensis G10-01A phén ldp & Pai Loan, bao gdm mét khung doc mé kich thude
3567 bp, mi héa protein gdm 1189 axit amin, protein c6 trong lugng phin tr dy doan
1a 134,7 kDa. Khi protein doc t6 CrylCa9 dugc biéu hién trong ching Bacillus
thuringiensis Am tinh (cryB-), céc tinh thé hinh elip da duoc tao ra. Dich chiét t& bao
tir chiing t4i t& hop nay c6 hoat tinh diét con tring cao chdng lai 4u tring b cach véy
Lepidopteran (Plutella xylostella). Tinh thé protein CrylCa duoc hinh thanh va phét
trién trong sudt qué trinh tao bao tir. M&i gen crylCa thudc ho gen cryl khéc nhau thi
cu triic tinh thé ciing c6 nhimg diém khac nhét dinh, phin 16n céc protein tinh thé cua
céc gen cryl déu c6 dang hinh ludng thap (kurstaki, aizawai, v.v.), mot sb it c6 dang
hinh elip (cryICa). Nhu vy, ciu tric cia protein tinh thé diét sau cia gen crylCa
dang 13 vAn d& dang quan tim ciia cdc nha khoa hoc. Céc nha khoa hoc trén thé gidi
dang_rét quan tam, nghién ciu vé kha ning khéng con tring cia gen crylCa9, khai
thac img dung trong san xuit thubc trir sdu sinh hoc ciing nhu tao cdy trong chuyén
gen nhim giam thiéu thiét hai do con tring bd canh vy giy ra.

Céc nghién ciru vé& vi khudn Bacillus thuringiensis & Viét Nam nhu phéan 14p,
phan loai, sin xuét thudc diét con tring chi yéu tap trung vao gen crylA, cry2, cry3,
cry4 cry8. O nudc ta chura c6 mot cong trinh ndo nghién ciru vé gen cry] Ca9 ban dia.

' Gén d4y nhém tic gia d3 phén 14p thanh cong gen cryINa tir mot s§ ching Bacillus

- thuringiensis, trong d6 chung Bacillus thuringiensis KT10 mang gen crylCa9 c6 kha

néng di€t sdu duc qua dau tuong (Etiella zinkenella), doan gen md héa cia ching

KT10 c6 kich thudc 2025 bp da duge dang ky trén Ngan hang gen qudc t& v6i mﬁ.sé
- MN725077 m& héa protein ddc té Cry1Ca9 gbm 675 axit amin, cung cip nguyén lidu
cho cong téc chuyén gen khang siu duc qua vao cdy dau twong.
_Ban chit ky thuit ciia gidi phap hiru ich

‘Muc dich ciia giai phép hitu ich 12 giai quyét cac vin @2 néu trén. D& dat dugc

muc dich d6, giai phép hitu ich d& cap dén ching vi khudn Bacillus thuringiensis
KT10 thuin khiét v& mit sinh hoc phén 18p tai Viét Nam mang gen cryl Ca9 mé héa
protein tinh thé déc t& CrylCa9 c6 hoat tinh diét con trung bo canh vAy cao, loai
Etiella zinkenella va trinh ty ADN m3 héa protein tinh thé doc t6 CrylCa9 tir chiing
nay.
| - Theo khia canh thir nhét, giai phap hiru ich d& cép dén ching Bacillus
thurzngzenszs phan 14p tai Viét Nam c6 hoat tinh d1et sdu duc qua ddu tuong cao. b6 1a
ching Bacillus thurmgzenszs KT10 thudn khiét v& mit sinh hoc mang gen crylCa9 ma
héa protem doc td Crlea9 di€t sau duc qua ddu tuong. Ching Bacillus thurzngzenszs
KT10 thuin khiét v& mit sinh hoc c6 kha ning tao bao tir va sinh tinh thé doc tb
Cry1Ca9 di€t sdu duc qua dau twong véi hoat tinh cao dat 96,67%.

, Theo khia canh thit hai, trinh ty ADN ma4 héa protein tinh thé doc t& CrylCa9
- tir ching Bacillus thuringiensis KT10 thuin khiét v& mit sinh hoc c6 kich thuéc 2025
bp dugc néu trong SEQ ID NO:1, ma héa 675 axit amin san sinh mdt protein tinh thé
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doc t6 c6 trong lwgng 76 kDa d4 dugc ding ky trén ngin hang gen Qudc té, ma sb:
MN7250717.
MO ta vin tit cac hinh vé

Hinh 1 1 hinh 4nh thé hién hinh thdi bao tir va tinh thé doc t6 cta ching
Bacillus thuringiensis KT10 thuin khiét v& mit sinh hoc chup duéi kinh hién vi quang
hoc (C: Tinh thé, S: Bao tir). Tinh thé ching KT10 c6 hinh dang khong x4c dinh, bao
t& hinh elip. ' -

Hinh 2 13 hinh anh thé hién dién di protein t4i t5 hop CrylCa9 cia ching
Bacillus thuringiensis KT10 thuin khiét v& mit sinh hoc trén gel SDS - PAGE 12,5%
(Cot 1, 2: Protein tai t hop ciia chimg KT10; Cot PC1, PC2: dbi chimg; Cot M:
~ protein chuén).

~ Hinh 3 13 hinh 4nh thé hién kha ning diét siu duc quéa dau twrong cia protein
tinh thé Cryl1Ca9 va protein ddc t6 tai t& hop Cryl1Ca9 trén méi trudong téng hop (A:
Kha niing diét sau ciia protein tinh thé, B: kha niing diét siu ciia protein tai t hop). -

Hinh 4 13 hinh anh thé hién dién di protein Cry1Ca9 t4i t5 hop tinh sach trén gel
SDS - PAGE 12,5% (C¢t 1, 2, 3 va 4: Protein tinh sach thu & cic phin doan khac
nhau; Cot M: protein chuén).

MG ta chi tiét giai phap hitu ich |

~ Giai phap hitu ich d& cap dén ching vi khuén Bacillus thuringiensis KT10
* thudn khiét v& mit sinh hoc c6 hoat tinh diét sau duc qua dau tuong cao va trinh tu
ADN mi héa protein tinh thé ddc t6 Cry1Ca9 tir chiing nay s& duoc boc 16 16 rang &
déy théng qua cic phuong 4n thuc hién giai phép hitu ich. Ching vi khudn Bacillus
thuringiensis KT10 13 ching tu nhién, dugc phan 14p & Viét Nam. Chiing KT10 c6 thé
dugc phén 18p bing cach sit dung phwong phép duogc boc 1 trong giai phép hitu ich
hogc phuong phép c6 cai tién.

g Chiing vi khuén thudn khiét v& mit sinh hoc dugc phén 18p tir m3u dit & tinh
Kon Tum bing cach: 1 g dét dwoc hoa trong 9 ml nude cht vo tring, lic 150 vong/phiit
trong 15 phiit. L4y 1 ml huyén phii vao éng eppendorf sach @ & nhiét do 70°C trong 15
phit. Dich da xir li nhiét dugc pha lodng véi nude cit vo tring & & cac ndng do tir 10
dén 10°°. Hat 100 ul dich pha lodng cho vao dia petri chita méi truong MPA (0,5% cao
thit; 1% peptone; 0,5% NaCl va 2% agar; d6 pH 7,0-7,2) rdi trai déu dung dich trén
mit thach bing que gat vo tring, & mdi ndng d6 pha logng cdy 1én 3 dia moi trudng
dinh dudng, nudi & 28°C trong 72 dén 96 giv. Pi xAc dinh ching Bacillus
thuringiensis KT10 sinh tinh thé hinh khong xac dinh, tinh thé ¢6 kich thuéc 0,7 pm -
1,2 pm. 7

- Hon hop bao tir va tinh thé thu duge sau khi nudi ching KT10 trong 96 gid
dugc thir nghi€ém hoat tinh diét sdu duc qua dau twong (Etiella zinkenella), 43 x4c dinh
duge ching KT10 ¢6 hoat tinh diét sdu duc qué ddu trong cao dat 96,67% sau 5 ngay
thtr nghiém. | ’ |
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- AND tbng sb ciia chiing Bacillus thuringiensis KT10 thudn khiét v& mat sinh
hoc dd duoc tach va khuéch dai gen crylCa9 st dung cip mdi dic hiéu cua gen
crylCa9 c6 trinh ty: 5- ATGGAGGAAAATAATCAAAATCAATG-3 va 5-
CTCGGACAATTCTCGCTTTTC-3". Két qua thu dugc doan gen ma hoa protein tinh thé
~ doc té ciia ching KT10 c6 kich thudce 2025 bp.

- Poan gen 2025 bp mi hoéa protein tinh thé doc t6 Cryl1Ca9 ctia ching KT10
duoc tich dong trong vecto pJET1.2/blunt va bién nap vio vi khuln E. coli DH10B.
Céc plasmit tai td hop duogc dit tén 1a pJET1.2-cry1Ca9.

- Gen crylCa9 trong plasmit tai t6 hop pJET1.2-cry1Ca9 duoc x4c dinh trinh tir
theo phuong phép clia Sanger va dong tac gia trén mdy xé4c dinh trinh tw DNA tur dong
ALP Express st dung cic doan mdi gin huynh quang va bd héa chét chuin dé nhan
gen bang PCR ciia hiing Amersham Pharmacial Biotech. Cac s lidu dugc xir Iy trén
phidn mém PC GENE (Thuy S§). D3 x4c dinh doan gen crylCa9 c6 kich thudc 2025
bp mé hoa trinh tu 675 axit amin véi trong lugng phén tir tinh toén theo ly thuyét 1a 76
. kDa. Trinh tg nucleotit ctia gen crylCa9 tir ching KT10 d3 dugc déng ky trén ngin
hang gen Qudc té, ma s6 MN725077.

- Doan gen crylCa9 tir chung KT10 dugc biéu hién protein trong vi khudn E.

coli nhim thu dugc protein ddc t& Cry1Ca9 tai tb hop c6 hoat tinh dé khing dinh hoat
tinh diét sdu duc qua d4u twong clia gen niy. Poan gen crylCa9 dugc cit khoi plasmit
- t4i t0 hop pJET1.2-crylCa9 va gin vao vecto biéu hién pET32a(+) bdi 2 enzym gi6i
han BamHI va Xhol. Vecto tai td hop pET32a-cry1Ca9 duge bién nap vio t& bao E.
coli ching BL21(DE3). Céc khuin lac mang vecto i t& hop dwoc bidu hién trong moi
truong c6 chat cim tmg 13 IPTG 0,1 mM, 28°C trong 16 gid. Kha ning bidu hién gen
crylCa9 trong ching E. coli tai td hop dugc kiém tra trén gel polyacrylamit 12,5%.
Protein t4i t6 hop dugc tinh sach bang cdt sic ky 4i lyc Probond™ Nickel-Chelating
Resin (Invitrogen) va dugc dinh lugng theo phuong phép Bradford (1976). Két qua thu
dugc protein tai t5 hop tinh sach c6 trong luong phan tir khoang 94 kDa va luong
protein Cry1Ca9 tai td hop tinh sach c6 ndng do trung binh 13 352 pg/ml.

- Protein t4i t6 hop CrylCa9 dugc thir nghiém hoat tinh diét sau duc quéa dau
tuong & cac ndng do protein thay ddi (tir 100 d&n 500 pg/ml), két qua hoat tinh dugc
xir Iy s6 liéu va phan tich béi phuwong phap théng ké, phén tich phuong sai (ANOVA),
~ thu duge liéu lwong gy chét 50% (LCso) v6i sau duc qua ddu tuwong ciia protein ti tb
hop Cry1Ca9 12 297,3 pg/ml.

Piém khac biét cia gidi phap hiru ich: Ching Bacillus thuringiensis KT10
thuén khiét vé mit sinh hoc trong giai phap hiru ich 14 ching tu nhién dugc phén lap
~ tai Viét Nam mang trinh tu doan gen crylCa9 mi héa protein tinh thé doc t§ diét sau

duc qua d4u tuong Etiella zinkenella. O Viét Nam, chua c6 mét cong bd nao vé& gen
cryl Ca9 tinh dén nay. Poan gen ma héa c6 kich thuéc 2025 bp mi héa cho mdt trinh
tu 67 5 axit amin dé tao thanh mét protein c6 trong lugng phan tir 14 76 kDa. Khi sir
~dgng vét chii khac (vi khuén E. coli BL21) thi protein ddc t6 Cry1Ca9 van thé hién
hoat tinh diét su duc qua dfu twong véi ty 1¢ gy chét sdu cao dat 86,67%. Két qua
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ndy mé ra mot huéng méi 13 tmg dung ngudn gen Bacillus thuringiensis ban dia trong
san xuét thubc trir sdu BT va tao gibng cay trong bién dbi gen & Viét Nam nhim tién
t6i mo6t nén san xuit nong nghiép xanh - sach — bén vimg.

~ Chung Bacillus thuringiensis KT10 thudn khiét v& mit sinh 'hoc néu trong giai
phap hitu ich hién dang dugc hru giit tai Trung tAm Gidng va Béo tén ngudn gen vi
sinh vt — Vién Céng nghé sinh hoc — Vién Han 14m KHCNVN & céc diéu kién khac
nhau nhu: trong diéu kién lanh sau -80°C, trong nito 16ng va dong kho.
Vi du thwe hién gidi phap hitu ich

Céc vi du duéi day nhim minh hoa c4c phuong 4n thyc hién giai phap hitu ich

ma khong 1am han ché pham vi yéu ciu bio ho cta giai phép hitu ich.
Vidu 1: Phan 1ap vi khuén Bacillus thuringiensis
. 1 g d4t duoc hoa trong 9 ml nuée cit vo tring, 1ic 150 vong/phut trong 15 phut.
L4y 1 ml huyén phit vao ng eppendorf sach 1 & nhiét d6 70°C trong 15 phut d& loai
b6 té bao sinh dudng. Dich da xir i nhiét dugc pha loang véi nude cit v tring & céc
ndng d6 tir 10™ dén 10°°. Hut 100 pl dich pha loéing & céc ndng do 10'5 va 10°® cho vao
dia petri chira moi truong MPA 1di trai déu dung dich trén mat thach bing que gat vo
tring, & mdi ndng d6 pha lodng cdy 1én 3 dia méi trudng dinh dudng, nudi & 28°C
trong 72 dén 96 gid. Sau d6, quan sat kha niang hinh thanh tinh thé trén kinh hién vi
: déi pha hoic kinh hién vi quang hoc. D3 xé4c dinh ching KT10 sinh tinh thé c6 hinh
" dang khong x4c dinh. Thanh phin méi trudong MPA (gram/lit): NaCl 5g, cao thit 5g,
pepton 10g, agar 20g, d6 pH 7. _
- Vi du 2: Phén 18p gen va xéc dinh trinh tur ADN ctia gen crylCa9 cia ching Bacillus
thuringiensis KT10 thudn khiét v& mit sinh hoc
Chung Bacillus thuringiensis KT10 thuin khiét vé mit sinh hoc c6 mang gen
“crylCa9 ma héa protein tinh thé ddc dbi véi sau duc qua dau twong. P& phat hién gen
| crylCa9 trong chiing KT10 cin tién hanh theo c4c budc dugc md ta dudi day.

Ching thudn khiét v& mit sinh hoc duge ciy vio 6ng nghi€ém c6 chira 1,5 ml
mbi trudng LB, nudi 1ic & tbc d6 200 vong/phut, trong khoang 12-16 gidy, nhiét @
nuéi thich hop 14 28°C. Sau d6 @b dich nudi cdy vao dng eppendorf ly tam tdc do 6000
vong/phiit trong 10 phit, 6 dich di, thu cin, cin dugc rira 2 14n b%mg nude khir ion da
khir tring. Sau d6 hoa tan lai bing 70 pl nude khir ion va xi 1y mAu & 100°C trong 10
* phut bang cach tha éng chira miu vao ndi nude dang so6i, gitt 10 pht. Li tdm nhanh
tbc do 6000 vong/phiit trong 3 phit, thu dich ndi c6 chita cac phén tir ADN lam khuén
cho phan tmg PCR nham khuéch dai gen cryl/Ca9. Phuong phap nay bao gdm viéc
tiép xtc cla phan tir ADN tach tir ching KT10 v6i cip mdi dic hidu c6 trinh ty: 5 -
ATGGAGGAAAATAATCAAAATCAATG-3 va 5-
CTCGGACAATTCTCGCTTTTC-3 d& tao san phim khuéch dai gen crylCa9. Phan
l’n'ig PCR dugc thuc hién theo cac phu’dng phép chuin dugc md ta boi Sambrook va
Russell (2001). Két qua thu dugc mot phin doan gen c6 kich thude khoang 2,0 kb.
Doan gen khoang 2,0 kb dugc gin vao vecto tach dong pJET1.2/blunt va bién nap vao
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vi khuén E. coli DH5a. Khuén lac dugc du doan c6 mang plasmit téi tb hgp dugce nudi
trong méi trudng LB ¢6 bd sung Ampicilin ndng d6 50 pg/ml va tach ADN plasmit dé
kiém tra su c6 mit ctia gen. ADN plasmit t4i t& hop duoc kiém tra bing k§ thuit PCR
va xur ly v6i enzym gi6i han. Trinh trr gen crylCa9 dugce xéc dinh theo phuong phap
cia Sanger va cOng su trén may xac dinh trinh tu DNA tu dong ALP Express st dung
céc doan mdi gin huynh quang va bd hoéa chét chuén dé nhén gen bing PCR cia hang
Amersham Pharmacial Biotech. Céc s§ liéu dugc xir Iy trén phin mém PC GENE
(Thuy S§) da x4c dinh doan gen crylCa9 ¢6 kich thuéc 2025 bp ma hoa trinh ty 675
axit amin véi trong hrgng phan tir tinh toan theo 1y thuyét 12 76 kDa. Két qua cho thiy,
trinh ty doan gen crylCa9 duge tach tir chiing KT10 c6 méa khéi déu tai vi tri axit
amin thir 21 (TTG) va khong c6 ma két thiic, c6 do twong ddng 100% so véi gen tham
chiéu,
* Vidu 3: Bidu hién gen crylCa9 va tinh sach protein tai tb hop Cry1Ca9
Poan gen crylCa9 duge cit khoi plasmit tai t6 hop va gén vao vecto biéu hién

pET32a(+) béi 2 enzym gii han BamHI va Xhol. Vecto tai td hop pET32a- crylCa9
- dugc bién nap vio té bio E. coli ching BL21(DE3). San phdm bién nap duoc nudi cdy
trén mdi trudng LBA c6.bb sung Ampicilin ndng d6 50 pg/ml, 37°C; sau 16-18 gidr
kiém tra két qua bién nap bang PCR khuin lac. Nhimg khuén lac mang vecto tai td
hop dugc biéu hién trong méi trudng c6 chét cam tmg 13 IPTG 0,1 mM, 28°C trong 16
gid. Kiém tra kha nang biéu hién gen crylCa9 trén gel polyacrylamit 12,5%. San
phdm thu dugc 13 protein tai t5 hop c6 trong hrong phan tir 94 kDa (76 kDa cua
protein CylCa9 va 18,5 kDa cua protein Trx-His-Stag dung hgp ciia vecto
pET32a(+)). | -

~ Protein tai tb hop duge tinh sach bing cot sic ky 4i luc Probond™ Nickel-
Chelating Resin (Invitrogen), quy trinh durgc tién hanh theo protocol clia hing. Protein
tai td hop tinh sach dwgc dinh hrong theo phwong phép Bradford (1976). Him lugng
protein ¢6 trong 1ml dich ban diu dugc x4c dinh theo cong thic:

M (mg) =c.v.a
(Trong d6: c: ndng dd protein theo dd thi 1 mg/ml, v: 13 thé tich dung dich m3u cho
vao, a: 1a d§ pha lodng dung dich)
Vi du 4: Thir hoat tinh sinh hoc

| - Thit hoat tinh diét sdu duc qua dau twong cda protein doc t c6 nguc“m géc tir
ching Bacillus thuringiensis KT10 thuin khiét vé mit sinh hoc: Ching KT10 dugc
nubi lac trong 100 ml méi trudng LB, 1ic 150 vong/phut, 78 gid. Hén hop bao tir va
tinh thé dugc ly tAm thu cin & 11.000 vong/phut, 15 phat. Hoa tan cén trong 10 ml
nude cat khir trl‘ing, thu duoc dung dich chira bao tir va tinh thé. Dich bao tir v tinh
- thé duge rai déu vao hop chira mdi trudng thirc 4n nhan tao (20% thirc #n téng hop,
2% agar). Mdi hop tha 10 con sdu duc qué d4u tuong tudi 2-3, song song 13 dbi chimg
am (rai nude ct vo tring vao hop thirc in), mbi cong thirc 13p lai 3 1An. Sau 5 ngay thir
nghiém, ty 1€ sdu chét dat 96,67%. Nhu vay, chung KT10 c¢6 hoat tinh diét sdu cao.
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- Thit hoat tinh diét sdu duc qua d4u trong clia protein téi t6 hop Cryl1Ca9 biéu
hién trong vi khuén E. coli: Rai vao mbi cbc chira 20g thirc 4n nhén tao 1 ml protein
t4i t hop thu dwoc tir vi du 3 va 10 con sdu duc qua dau trong tudi 2-3, cic cong thirc
d6i chimg nhu nudc cit vo tring, dich nudi ching BL21, dém ph4 mAu EB dugc tién
hanh ddng thoi v6i thi nghiém. Sau 5 ngdy theo doi & nhiét d6 phong thu duoc ty 16
sdu chét dat 86,67%. Nhu vay, sau khi thay dbi vat chu thi protein ddc t6 Cry1Ca9 vén
giit hoat tinh cao dbi v6i sdu duc qua dau twong. Tuong tu, protein tai td hop sau khi
dugc tinh sach va dinh lugng & vi du 3 dugc pha vé cac néng do thich hop: 100 — 500
pg/ml dé x4c dinh ndng dd gy chét 50% (LCso ) biang cach: mdi cdc 20g thirc dn + 1
ml protein t4i t hop tinh sach + 10 con sau, cic cong thirc di chimg nhwr nuéc cét vo
tring, dich nudi ching BL21, dém ph4 mau EB ciing dugc tién hanh song song, mdi
cong thirc 13p lai 3 14n. Két qua hoat tinh dugc xir 1y s6 liéu va phan tich béi phuong
phap théng ké, phén tich phuong sai (ANOVA), thu dugc liéu hrong gdy chét 50%
(LCsp) V6i sdu duc qua dau twong cla protein tai t6 hop tinh sach Cry1Ca9 13 297,3
pg/ml.

Hiéu qua dat dwge ciia gidi phap hitu ich

' Ching vi khuén Bacillus thuringiensis KT10 thudn khiét v& mit sinh hoc 13
chﬁhg_dﬁu tién dugc phén 14p tai Viét Nam mang gen crylCa9, c¢6 kha ning sinh téng
‘hop tinh thé doc t6 CrylCa9 diét sdu duc qua dau tuong (Etiella zinkenella) - 13 loai
con tring khé phong trir va giy hai nghiém trong cho san xuét cdc cdy ho diu noéi
riéng va nén n6ng nghiép Viét Nam néi chung.

Cho dén nay, & Viét Nam chwa c6 cong trinh nghién ctru nao vé& gen crylCa9
khéng sdu duc qua dau twong (Etiella zinkenella). Chung Bacillus thuringiensis KT10
1a mét trong 5 ching dugc nhém nghién ciru phén 14p tai Vi€t Nam mang gen cry c6
kha ning sinh protein tinh thé doc t6 diét sdu duc qua déu twong (Etiella zinkenella).

Ching Bacillus thuringiensis KT10 thuin khiét v& mit sinh hoc c6 tiém ning
tng dung 1am nguyén lidu trong san xuit ché phim sinh hoc BT v trong cong tac
chon tao gidng cAy trong bién dbi gen khang cén tring canh vay (cu thé 1 siu duc qua
du) tai Viét Nam, giam thiéu thudc trir sdu héa hoc, ddm béo an toan cho méi trudng
sinh thai cling nhu strc khde con ngudi.
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YEU CAUBAOHQ . |

1. Chung Bacillus thuringiensis KT10 thuln khiét v& mit sinh hoc dugc phan 1ap tir

d4t tai tinh Kon Tum - Viét Nam, mang gen ma hoa protein doc t6 CrylCa9 diét

sdu duc qua ddu twong c6 kha ning tao bao tir va sinh téng hop tinh thé doc hinh

khong x4c dinh diét sdu duc qua dau twrong Etiella zinkenella, trong d6 ching nay

c6 trinh tir nucleotit ciia doan gen cryICa9 duogc thé hién trong SEQ ID NO:1, ¢6

kich thuéc 2025 bp, mi héa 675 axit amin tao protein doc t6 CrylCa9 dugc thé

. hién trong SEQ ID NO:2, va dd dugc ding ky trén Ngén hang gen quc t€ voi sb
hiéu MN725077.
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DANH MUC TRINH TU

<110> Vién Cébng nghé sinh hoc

<120> CHUNG VI KHUAN BACILLUS THURINGIENSIS KT10 THUAN KHIET
VE MAT SINH HOC MANG GEN MA HOA PROTEIN HOC TO CRY1CAS DIET
SAU PUC QUA PAU TUONG

<160> 2
<210> 1

<211> 2025
<212> ADN

<213> Bacillus thuringiensis KT10

<400> 1

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981

gaaaataatc
ttggatggag
cagtttctgg
gtatggggaa
attaatgaaa
ggaaacaatt
ccagcaacca
gacattcctt
gcggccaatc
ttgacaacga
gctgatcact
caagattgga
gccgcetttet
acaagggaag
caattaccta
atattgaata
ggaggacatc
ggaagagagg
actttatcaa
ttacgtggtg
agaggtacgg
gaaggatata
ttaacaactg
gatccagaga
tctgtcatta
gattttgtat
tttcgttacg
ggagtgggag
aacttaacat
aatccagata
ggtgaacttt
tctgatttag
gggttaaaaa
ttatcagatg

aaaatcaatg
aacggatatc
tatctaactt
tagttggccc
gaatagctga
tcaatatata
ggaccagagt
cgtttcgaat
tgcatctagce
taaatgtcaa
gtgcaaatac
taacatataa
ttccaaacta
tttatacgga
cttttaacgt
atcttacaat
gagtaatatc
cgaaccagga
atcctacttt
ttgaaggagt
ttgattcttt
gtcatcgttt
gtgtagtatt
gaattaatca
caggaccagg
ctctacaagt
cttccagtag
gccaagttag
ctagaacatt
taattgggat
atatagataa
aaagagcaca
ccgatgtgac
aattttgtct

cataccttac
aactggtaat
tgtaccaggg
ttctcaatgg
atttgctagg
tgtggaagca
aattgatcgc
ttctggattt
tatattaaga
tgaaaactat
gtataatcgg
tcgattacgg
tgacaatagg
cccattaatt
tatggagagc
ctttacggat
tagccttata
gcctccaaga
acgattatta
agaattttct
aactgaatta
atgtcatgca
ttecttggacg
aataccttta
atttacagga
caatattaat
ggatgcacga
tgtaaatatg
tagatatacc
aagtgaacaa
aattgaaatt
aaaggcggtg
ggattatcat
ggatgaaaag
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aattgtttaa
tcatcaattg
ggaggatttt
gatgcatttc
aatgctgcta
tttaaagaat
tttcgtatac
gaagtacccc
gattctgtaa
aatagactaa
ggattaaata
agagacttaa
agatatccaa
aattttaatc
agcgcaatta
tggtttagtg
ggaggtggta
tcctttactt
cagcaacctt
acacctacaa
ccgcctgagg
acttttgttc
catcgtagtg
gtgaaaggat
ggggatatcc
tcaccaatta
gttatagtat
cctcttcaga
gattttagta
cctctatttg
attctagcag
aatgccctgt
attgatcaag
cgagaattgt

gtaatcctga
atatttctct
tagttggatt
tagtacaaat
ttgctaattt
gggaagaaga
ttgatgggct
ttttatccgt
tttttggaga
ttaggcatat
atttaccgaa
cattgactgt
ttcagccagt
cacagttaca
gaaatcctca
ttggacgcaa
acataacatc
ttaatggacc
ggccagcgcce
atagctttac
ataatagtgt
aaagatctgg
caactcttac
ttagagtttg
ttcgaagaaa
cccaaagata
taacaggagc
aaactatgga
atcctttttc
gtgcaggttc
atgcaacatt
ttacttcttc
tatccaattt

ccgag

agaagtactt
gtcacttgtt
aatagatttt
tgaacaatta
agaaggatta
tcctaataat
acttgaaagg
ttatgctcaa
aagatgggga
tgatgaatat
atctacgtat
attagatatc
tggtcaacta
gtctgtagcect
tttatttgat
tttttattgg
tcctatatat
ggtatttagg
accatttaat
gtatcgagga
gccacctcgce
aacacctttt
aaatacaatt
ggggggcacc
tacctttggt
ccgtttaaga
ggcatccaca
aataggggag
atttagagct
tattagtagc
tgaagcagaa
caatcaaatc
agtggattgt



<210> 2

<211> 675
<212> Protein
<213> Bacillus
<400> 2

Glu Asn Asn Gln
Glu Val Leu Leu
20

Ile Ser Leu Ser
35

Gly Phe Leu Val
55

Gln Trp Asp Ala
70

Ala Glu Phe Ala
Asn Phe Asn Ile
105

Asn Pro Ala Thr
120

Leu Leu Glu Arg
140

Leu Leu Ser Val
155

Asp Ser Val Ile
Glu Asn Tyr Asn
190

Ala Asn Thr Tyr
205

Asp Trp Ile Thr
225

Asp Ile Ala Ala
240

thuringiensis

Asn

Asp

Leu

Gly

Phe

Arg

90

Tyr

Arg

Asp

Tyr

Phe

175

Arg

Asn

Tyr

Phe

Gln Cys Ile
Gly Glu Arg
25

Val Gln Phe
40

Leu Ile Asp
Leu Val Gln
75
Asn Ala Ala
Val Glu Ala

110

Thr Arg Val
125

Ile Pro Ser
Ala Gln Ala
160

Gly Glu Arg

Leu Ile Arg
195

Arg Gly Leu
210

Asn Arg Leu

Phe Pro Asn
245
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Pro
Ile
Leu
Phe

60
Ile
Ile
Phe
Ile
Phe
145
Ala
Trp
His
Asn
Arg

230

Tyr

-13-

Tyr

10

Ser

Val

val

Glu

Ala

95

Lys

Asp

Arg

Asn

Gly

180

Ile

Asn

Arg

Asp

Asn

Thr

Ser

45

Trp

Gln

Asn

Glu

Arg

130

Ile

Leu

Leu

Asp

Leu

215

Asp

Cys

Gly

Asn

Gly

Leu

80

Leu

Trp

Phe

Ser

His

165

Thr

Glu

Pro

Leu

Leu

Asn

30

Phe

Ile

Ile

Glu

Glu

115

Arg

Gly

Leu

Thr

Tyr

200

Lys

Thr

Asn Arg Arg

250

Ser Asn
15

Ser Ser

Val Pro

Val Gly
65

Asn Glu
Gly Leu

100

Glu Asp

Ile Leu

Phe Glu
150

Ala Ile
Ile Asn

185

Ala Asp

Ser Thr

Leu Thr

235

Tyr Pro

Pro

Ile

Gly

50

Pro

Arg

Gly

Pro

Asp

135

val

Leu

val

His

Tyr

220

Val

Ile

Glu

Asp

Gly

Ser

Ile

85

Asn

Asn

Gly

Pro

Arg

170

Asn

Cys

Gln

Leu

Gln
255



Pro

Asn

Ser

290

Ile

Arg

Gly

Val

Pro

375

Pro

Glu

Arg

Thr

Ile

460

Trp

Leu

Ser

Asp

Gln
545

Val

Pro

Ser

Phe

Val

325

Arg

Phe

Ala

Thr

Leu

410

Leu

Gly

Asp

Gly

Arg
495

Pro

Ala

vVal

Gly

Gln

275

Ala

Thr

Ile

Glu

Arg

360

Pro

Asn

Pro

Cys

Val

445

Pro

Gly

Arg

Ile

Arg

530

Ser

Gln

Leu

Ile

Asp

310

Ser

Ala

Thr

Pro

Ser

395

Pro

His

val

Glu

Thr

480

Asn

Thr

Val

Val

Leu

260

Gln

Arg

Trp

Ser

Asn

345

Leu

Phe

Phe

Glu

Ala

430

Phe

Arg

Ser

Thr

Gln
515

Ile

Asn

Thr

Ser

Asn

295

Phe

Leu

Gln

Ser

Asn

380

Thr

Asp

Thr

Ser

Ile

465

val

Phe

Arg

Val

Met
550

Arg Glu

Val Ala
280

Pro His

Ser Val

Ile Gly
330

Glu Pro

Asn Pro
365

Leu Arg

Tyr Arg

Asn Ser

415

Phe Val

Trp Thr

450

Asn Gln

Ile Thr

Gly Asp
500

Tyr Arg

Leu Thr

535

Pro Leu
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Val
Gln
Leu
Gly
315
Gly
Pro
Thr
Gly
Gly
400
Val
Gln
His
Ile
Gly
485
Phe
Leu

Gly

Gln

-14-

Tyr

265

Leu

Phe

Arg

Gly

Arg

350

Leu

val

Arg

Pro

Arg

435

Arg

Pro

Pro

Val

Arg
520

Ala

Lys

Thr

Pro

Asp

300

Asn

Asn

Ser

Arg

Glu

385

Gly

Pro

Ser

Ser

Leu

470

Gly

Ser

Phe

Ala

Thr
555

Asp

Thr

Ile

Phe

Ile
335

Phe

Leu

Gly

Thr'

Arg
420

Gly

Ala

Val

Phe

Leu-

505

Arg

Ser

Met

Pro

Phe

285

Leu

Tyr

Thr

Thr

Leu

370

Val

Val

Glu

Thr

Thr

455

Lys

Thr

Gln

Tyr

Thr
540

Glu

Leu

Asn

Asn

Trp

320

Ser

Phe

Gln

Glu

Asp

405

Gly

Pro

Leu

Gly

Gly

490

Val

Ala

Gly

Ile

Ile

270

Val

Asn

Gly

Pro

Asn

355

Gln

Phe

Ser

Tyr

Phe

440

Thr

Phe

Gly

Asn

Ser
525

Val

Gly

Asn Phe
Met Glu
Leu Thr
305
Gly His
Ile Tyr
340
Gly Pro
Pro Trp
Ser Thr
390
Leu Thr
Ser His
425
Leu Thr
Asn Thr
Arg Val
475

Asp Ile

Ile Asn
510

Ser Arg

Gly Gly

Glu Asn
560



Leu

Arg

Gly

Ala

Val

630

Thr

Glu

Thr

Ala

580

Ser

Asp

Asn

Asp

Phe
665

Ser

Asn

Ile

Ala

615

Ala

Tyr

Cys

Arg

565

Pro

Ser

Thr

Leu

His

650

Leu

Thr

Asp

Ser

600

Phe

Phe

Ile

Asp

Phe Arg

Ile Ile
585

Gly Glu

Glu Ala

Thr Ser

635

Asp Gln

Glu Lys
670

Tyr

Gly

Leu

Glu

620

Ser

Val

Arg
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Thr
570

Ile
Tyr
Ser
Asn
Ser

655

Glu
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Asp Phe
Ser Glu
Ile Asp
605
Asp Leu
Gln Ile
640

Asn Leu

Leu Ser

Ser Asn

Gln Pro
590

Lys Ile

Glu Arg

625

Gly Leu

Val Asp

Glu
675

Pro

575

Leu

Glu

Ala

Lys

Cys
660

Phe Ser

Phe Gly

Ile Tle
610

Gln Lys
Thr Asp

645

Leu Ser

Phe

Ala

595

Leu

Ala

Val

Asp





