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Linh vire k¥ thuit dwoc dé cip
Giai phap hitu ich dé cip dén céc linh vuc lién quan dén ching vi khuin
Bacillus thuringiensis serovar aizawai D6.1 thudn khiét vé mit sinh hoc phan 1ap tir
"dé{lt tai tinh Tuyén Quang - Viét Nam c6 kha ning sinh téng hop protein doc td
Cry2Ahl diét 4u tring bd canh vy (Lepidoptera), cu thé 13 sau duc qua ddu twong
(lodi Etiella zinkenella) va mang trinh t gen cry24h] ma héa protein doc t6 tir ching
nay. '
Tinh trang ky thuit ciia gidi phap hiru ich
D4u tuong 12 mot trong nhitng nhém cay trdng quan trong hang diu trén thé
~ gi6i. Pay ciing 12 loai cy trdng c6 tac dung trong viéc ludn xen canh, cai tao dét rit
hidu qua. Mic du nhu ciu d4u trong trong nudc rit cao nhumg dién tich gieo trdng va
san lugng déu trong tai Vi€t Nam dang giam kh4 manh, do ning suit thip. Mic du
- nuée ta d3 bt dAu tién hanh san xudt trén quy md cong nghi€p tir ndm 2011 nhung
Viét Nam vén tiép tuc phai nhap khiu phin 16n luong dau trong nhim bu dip sy thibu
hut vé thie phdm protein trong nudc va d4p tng nhu ciu ngly cang ting cia nganh
: cong nghiép thirc dn chin nudi va nudi tréng thily san. Theo Cuc Chin nudi Viét Nam,
‘hang nim Viét Nam phai nhéap nguén nguyén liéu dé ché bién dau thuc vat va thirc an
gia stic v6i tdng gié tri 1én dén 3,7 ty USD, trong d6 riéng kho dau dau twong da ¢6 2,7
tridu tAn (tuong duong 5,4 triéu tin hat, gdp 30 14n so v6i san luong san xuét dugc tai
Viét Nam) day 1a su nghich 1y ciia mét quéc gia véi nganh néng nghiép 14 chinh va c6
truyén théng san xuit dau tuong.
- Mot trong nhitng nguyén nhan 13m 4nh huong 16n dén ning suat déu tuong 13
| séu b(;:nh. Sau hai d4u twong 12 nhém d6i trong thudng xuyén gy ra nhitng thiét hai
dang ké d6i voi san xuét ddu twong. Sau hai d4u twong gdm nhidu nhém: nhém siu hai
tAt ca cac bd phén cuia cdy, nhom siu hai 14, thian, qua, su hai trong dét. C6 61 360
loai sau hai déu tuong & céc vung trbng d4u twong trén thé gidi. Trong céc loai sau hai
- d4u twong thi sdu duc qua (Etiella zinkenella) phan bd rong rai va gy hai & nhidu
‘ving tréng d4u trén thé gibi. O Viét Nam, thiét hai do sau duc qua téi nang suét Ién
‘dén 70-80% néu khong dugc phong trir hop 1y. Ty didu kién dia 1y, khi hdu ma siu
* hai d4u tirong & mdi mot nude c6 dic trung vé lodi va muc d6 phé hoai ri€éng. Vung
Dong nam nudc My, déu tuwong bi phd hai bdi 4 loai sdu chinh: sdu do Pseudoplusia
includens, sdu xanh Helicoverpa zea, sau duc than Elasmopalpus lignosellus, siu in 13
Anticarsia gemmatalis (Walker va cong sy, 2000). Ving Péng va Péng nam Chéu A,
- d4u twong bi tAn cong béi nhiéu loai sau chinh: Helicoverpa armigera, Spodoptera
litura, S. exigua pha hai 14 giai doan ddu vu; rép Bemisia tabaci, Megalurothrips
_usitaius va Edwardsiana avescens chich hiit 14; sdu cudn 14 Omiodes indicata gy
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hong 14 nghiém trong; va sdu duc qua Efiella zinckenella, Maruca vitrata phé hai
nghiém trong nang suét dau vao cudi vu (Srinivasan va cong su, 2009). O Viét Nam,
theo théng ké thi c¢6 3 nhom sdu chinh: séu bd canh vay (Sau duc qua Etiella
zinckenella, Maruca vitrata; siu an 14 hoa: sau xanh Helicoverpa armigera, sau xanh
da lang Spodoptera exigua, sdu khoang Spodoptera litura, shu cubn 14 Omiodes
indicata), siu bd hai canh (doi duc gbc Ophiomyia phaseoli, doi duc than
Melanagromyza sojae) va bo canh ngira (rép Aphis craccivora Koch, Aphis glycines
Matsumura).

Bién phap sir dung cdy dau tuong chuyén gen khang siu di dugc Ung dung rong
rdi & nhidu nudc trén thé giéi. Trong mot thoi gian dai viée s dung thudc trir sau c6
ngudn gbc Bacillus thuringiensis c6 hiéu qua phong trlr sau cao va than thién v6i moi
trudng. Cung véi viéc sit dung thubc trir sdu c6 chira Bacillus thuringiensis, thi viéc sir
dung cay trdng chuyén gen Bacillus thuringiensis da 1am giam lugng thudc trir sau st
dung d6i véi cay trdng. Mit khéc, con trung cling da phat trién kha nang khang dbi voi
mét hodc mot vai protein Cry, cho nén diéu chinh liéu lwong 12 gidi phap kha thi aé
kéo dai hiéu lyc cua cdy chuyén gen Bacillus thuringiensis (Kumar va cong su., 2008;
Brindha va cdng sy, 2013). Ngudn gen khéng con tring c6 gia tri dé bién nap vao cay
tré)ng co nguE")n géc tir dong vat, thuc vat, vi sinh vat hodc gen téng hop nhén tao ciing
dugc chuyén vao cay trong. Trong nhing nim gan day, rAt nhidu nha khoa hoc da tap
trung nghién ciu chuyén gen va bidu hién doc t& Bt (tr vi khuan Bacillus
thuringiensis) vao thuc vat.

Trong qua trinh sinh truéng va phat trién, vi khudn Bacillus thuringiensis c0
kha ning sinh ra 3 loai protein doc t§ diét con tring chinh 1a Cry, Cyt va Vip. Trong
d6, doc td Cry 1a ho doc t6 quan trong va tng dung nhidu nhét trong san xuét thudc trir
sau BT va chuyén gen khang sdu vao cay trong. Poc t6 Cry (do cac gen cry ma hoa)
duge chia thanh 6 nhém chinh: Cryl, Cry2, Cry3, Cry4, Cry5 va Cry6. Theo théng ké
két qua cong b6 trén thé gidi, cac gen doc t6 tir vi khuin Bt diét cac loai sau hai dau
tap trung chu yéu & cac nhém gen: cryl, cry2, vip. Co gen c6 pho diét shu kha rong.
Gen crylAb co thé diét duogc céc loai sdu canh vay Maruca vitrata, Spodoptera exigua,
gen crylAc cb thé diét cac loai Spodoptera exigua, Spodoptera litura, Omiodes
indicata, Helicoverpa armigera, Helicoverpa zea, Pseudoplusia includens; gen vip3C
c6 thé diét Spodoptera litura, Helicoverpa armigera... (Estruch va cong su, 1996;
Strizhov va cong su, 1997; Walker va cdng su, 2000; Guo Hong Nian va cong sy,
2003; Ibargutxi va cdng su, 2008; Hernandez Martinez va cong su, 2008; Onstad va
cdng sy, 2012; Palma va cong su, 2012). Tuy nhién, hién nay cac cong bd vé gen cry
khang siu duc qua dau tuong (Etiella zinkenella) 1a chua co.

Nhom gen cry24h duge chia lam 6 16p chinh bao gom: cry24hl, cry24h2,
cry2A4h3, cry24hd, cry24h5 va cry24h6. Cac gen ndy dugc phat hién trong khoang
thoi gian tir nam 2009 — 2016 va déu ma hoa protein doc td diét con trung. Nam 2011,
gen cry24hl duge Zhang va cng sy phén 1dp tir ching Bacillus thuringiensis SCO6HS.
Gen cry24hl c6 kich thude 1899bp, mé hoa protein Cry2Ahl gdm 632 axit amin,
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trinh tu gen cry24hl & dugc tic gia ding ky trén Ngan hang gen qubc t8 v6i ma sb
EU939453. Cho dén nim 2017, Li va cong sy dd thanh cong trong viéc chuyén gen
cry24hl vao cdy thudc 14. Két qua cho thiy, tit ca nhimg cdy thubc 14 chuyén gen
cry24hl déu c6 doc tinh cao dbi v6i du tring sau buém. Nhu vay, gen cry24hl rét hitu
ich trong kiém so4t sinh hoc con tring va c6 tiém ning Gmg dung trong viéc tao ciy
trdng chuyén gen khang c6n tring.

Nhur vy, céc két qua nghién ctru v& gen cry24hl trén thé giéi con rit it va chua

- €6 nghién ciru nao vé& gen cry24hl ma hoa protein doc t§ diét sdu duc qua dau twong.
3 nudéc ta, ciing chura c6 mot cong bb nio nghién ciru vé gen cry2Ahl phan lap & Viét
Nam.

Ban chét k§ thuit ciia giai phap héru ich _
~ Muyc dich cua giai phap hitu ich 1a giai quyét cac vAn dé néu trén. D8 dat duoc
muc dich d6, giai phép hiru ich d& cap dén ching vi khuin tir nhién phén 14p tai Viét

. Nam c6 kha ning tao protein tinh thé ddc t§ diét con trung b cénh véy. Cu thé, giai

‘phép hiru ich d& cap dén ching vi khudn Bacillus thuringiensis serovar aizawai D6.1
thudn khiét v& mit sinh hoc mang gen cry24hl mi héa protein tinh thé doc t6
Cry2Ahl c6 hoat tinh di€t con trung b canh véy cao, dic bi€t 1a sdu duc qua dau

- tuong (lodi Etiella zinkenella).

Chung vi khuln Bacillus thuringiensis serovar aizawai D6.1 thuén khiét vé m3t
sinh hoc mang trinh tir ADN ma héa protein tinh thé doc t6 Cry2Ahl.

Theo khia canh thi nhét, giai phap hitu ich d& cip dén ching Bacillus
thuringiensis serovar aizawai D6.1 thuin khiét v& mit sinh hoc phén 14p tai Viét Nam
c6 hoat tinh diét sdu duc qua dau tuong cao. Ching D6.1 c6 kha nédng tao bao tir va
sinh tinh thé doc t6 Cry2Ah1 diét sau duc qua dau twong véi hoat tinh cao dat 93,33%.

Theo khia canh th(t hai, ching Bacillus thuringiensis serovar aizawai D6.1
thuén khiét v& m3t sinh hoc mang trinh tr ADN ciia gen cry24hl mi héa protein doc

- t6 Cry2Ah1 diét su duc qua dau tuvong. Trinh ty ADN ma hoa protein tinh thé doc td
Cry2Ah1 c6 kich thuége 1899bp dugce néu trong SEQ ID NO:1, mé héa 633 axit amin
san sinh mat protem tinh the doc td c6 trong luong 71kDa d4 duge ding ky trén ngin
hang gen Qudc t& v6i ma sb: MN725074.

Mo ta vin tit cdc hinh vé

Hinh 1 13 hinh 4nh thé hién khuén lac ching Bacillus thuringiensis serovar

- aizawai P6.1 trén moi truong thach dinh dudng (A): Khuén lac hinh tron, mau tréng

duc, khong nhin mép; Hinh dang tinh thé tir ching Bacillus thuringiensis serovar

 aizawai 6.1 (B) chup dudi kinh hién vi quang hoc (46 phéng dai 100 14n). Tinh thé

hinh ciu.

~~ Hinh 2 la hinh 4nh thé hién két qua thir nghiém hoat tinh diét sdu duc qua déu
trong ctia hdn hop bao tir va tinh thé tir chiing Bacillus thuringiensis serovar aizawai
D6.1. Sau chét do ddc t6 tir chiing P6.1 c6 mau den.
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Hinh 3 13 hinh 4nh thé hién két qua khuéch dai gen cry24hl tir ching Bacillus
thuringiensis serovar aizawai D6.1 (1) va thang ADN chudn (M). Gen cry24hl c6
kich thuée x4p xi 2000 bp.

~ Hinh 4 12 hinh anh thé hién két qua biéu hién protein t4i tb hgp Cry2Ah1 (1),
c4c phin doan sau tinh sach ciia protein t4i t6 hop Cry2Ahl (2, 3, 4 va 5) va thang
protein chudn (M). Protein t4i t5 hgp Cry2Ah1 c6 trong lugng khoang 71 kDa.

- Mbta chi tiét gidi phap hiru ich

Giai phap hiru ich dé cap dén ching vi khuln Bacillus thuringiensis serovar
aizawai D6.1 thun khiét v& mit sinh hoc, dugc phan 14p tir cic miu dat thu thip &
tinh Tuyén Quang, Viét Nam. Chiing P6.1 c6 hoat tinh diét sdu duc qua dau twrong cao

va trinh tu ADN m3 héa protein doc t6 Cry2Ahl tir chiing ndy s& duge bdc 19 rd rang
thong qua céc phuong én thuc hién g1a1 phép hitu ich.
. - Chung Bacillus thuringiensis serovar aizawai D6.1 duge phan 1ap tir miu dét
.qila’cac budc: Liy 1 g dit hoa trong 9 ml nudc cit vo tring, lic 150 vong/phit trong
15 phat. 1 ml dich huyén phi dugc @ & nhiét d6 70°C trong 15 phit ¢ loai bé té bao
sinh dudng. Dich da xir 1i nhiét duge pha lodng véi nuée cit vo tring & céc nbng do tir
107! dén 10°. Hat 100 pl dich pha lodng vao dia petri chita mdi trusng MPA (0,5%
cao thit; 1% pepton 0,5% NaCl va 2% agar; d6 pH 7,0-7,2) r01 trai déu dung dich trén
~mét thach bang que gat vo tring, & mdi ndng d6 pha losing cdy lén 3 dia mdi trudng
| ~dinh dudng, nubi & 28°C trong 72 dén 96 giv. Pa x4c dinh ching D6.1 sinh tinh thé
hinh cau.

- Ching Bacillus thuringiensis serovar aizawai P6.1 duge phan loai dudi loai
~ theo 60 typ huyét thanh va di c6 phan tng ngung két véi typ huyet thanh H7, ching

Db6.1 thudc dudi loai aizawai.

| - Thir nghiém hoat tinh diét sdu duc qua dau twong (Etiella zinkenella) ctia hdn
hop bao tir va tinh thé tir nhién cua ching Bacillus thuringiensis serovar aizawai D6.1.
P4 x4c dinh chiing 6.1 c¢6 hoat tinh diét sdu duc qua déu tuong cao dat 93,33%.

- Téch chiét ADN plasmit ctia chiing Bacillus thuringiensis serovar aizawai
P6.1 1am khudn, két hop st dung cédp mdi dic hiéu ctia gen cry24hl c6 trinh tr: 5'-
ATGAATAATGTATTGAATAGCGGAAG -3' va 5'- ATAAAGTGGTGAAATATTAGTTGGAA -
3' 38 khuéch dai gen cry24hl. Két qua thu dugc doan gen ma héa protein tinh thé doc

t6 ctia chiing Bacillus thuringiensis serovar aizawai D6.1 c6 kich thude 1899bp.

- Poan gen 1899bp ma hoa protein tinh thé doc t6 ciia ching P6.1 duoc tach
dong trong vecto pBT va bién nap vio vi khuin E. coli DH5a. Plasmit tai t6 hop thu
duge dit tén 13 pBT-cry2Ahl.

| - Poan gen cry24hl dugce xac dinh trinh tw theo phuong phdp cua Sanger va

'dc‘)ng tac gia trén may xac dinh trinh ty ADN ty dong ALP Express stir dung céc doan
mdi gén huynh quang va bo héa chat chuén dé nhan gen bang PCR cia hing

. Amersham Pharmacial Biotech. Cac sb liéu dwgc xir 1y trén phin mém PC GENE

(Thuy S¥). Trinh tu nucleotit ctia gen cry24hl dugc phén tich bing phin mém PC
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GENE, di x4c dinh doan gen cry24hl c6 kich thude 1899 bp ma héa 633 axit amin
véi trong luong phén tir 71 kDa. Trinh ti nucleotit cia gen cry24hl tir chiung D6.1 d&
duoc diang ky trén ngén hang gen Qudc té v6i ma s6 MN725074.

- P& khing dinh protein do gen cry24hl mi hoa van duy tri hoat tinh diét siu
duc qua dau tuong khi thay d6i vét chu, tién hanh biéu hién protein Cry2Ah1 do gen
cry24hl mé hoa trong vi khuén E. coli nhim thu dugc protein doc t5 tai tb hop co hoat
tinh. Poan gen 1899bp duge cit khoi plasmit tai t6 hop pBT-cry2Ahl va gan vao
vecto biéu hién pET21a béi 2 enzym gi6éi han BamHI va Xhol. Vecto tai t6 hop
pET21a- cry2Ah1 duoc bién nap vao té bao E. coli ching BL21(DE3). Céc khun lac
mang vecto téi t6 hop dugc biéu hién trong moi trudng c6 chit cam tmg 12 IPTG ndng
'd6 0,1 mM, 28°C trong 16 gid. Kha ning biéu hién gen cry24hl trong ching E. coli tai
t6 hop duoc kiém tra trén gel polyacrylamit 12,5%. Protein ti t6 hop dugc tinh ché
‘bing cot sic ky 4i lyc Probond™ Nickel-Chelating Resin (hang Invitrogen) va dugc
“dinh luong theo phuong phap Bradford (1976). Két qua thu duge protein tai td hop
tinh sach c6 trong lugng phén tir khoang 71 kDa va luong protein Cry2Ahl tai t6 hop
tinh sach c¢6 ndng do trung binh 13 377 pg/ml. |

- Tht nghlem hoat tinh khéng sdu duc qua ddu twong clia protein tai t5 hop
Cry2Ahl duge tién hanh d6i véi prorein tai td hop trudc tinh sach va protein ta1 t5 hop
sau tinh sach & céc ndng d6 protem thay dbi. Két qua hoat tinh duge xt Iy s liéu va
‘phén tich béi phuong phap théng k8, phén tich phuong sai (ANOVA) thu duoc lidu
lugng gy chét 50% (LCsp) v6i sau duc qua dau trong cla protein téi td hop Cry2Ahl
sau tinh sach 1a 342,6 pg/ml. Protein dgc t6 Cry2Ah1 trudc tinh sach c6 hoat tinh diét
-sdu duc qua déu twong cao dat 80%.

- Chting Bacillus thuringiensis serovar aizawai D6.1 1a ching ty nhién dugc phﬁn
14p tai Vlet Nam mang trinh tu ADN doan gen cryZAh] m3 héa protein tinh thé doc t6
_ d1et sau duc qué dau twong Etiella zinkenella. Cho dén nay, chua c6 médt cong bd nio
vé gen cry24hl c6 kha ning diét sdu duc qua déu twong dugc cong b6 & Viét Nam.
Poan gen cry24hl ¢6 kich thudc 1899 bp ma héa cho mét trinh ty 633 axit amin dé
tao thanh mdt protein c6 trong luong phén tir 1a 71 kDa. Khi protein Cry2Ahl duoc
* biéu hién trong vt chii khac (vi khudn E. coli) thi protein doc t6 vAn thé hién hoat tinh
diét sau duc qua déu twong voi ty 18 gy chet sdu twong d6i cao dat 80%. Két qua nay
‘mo ra mot huéng méi 1a Ung dung ngudn gen diét con trung tir vi khuln Bacillus
* thuringiensis ban dia trong san xuét thubc trir sdu BT va tao giéng cay trng bién dbi
gen & Vi€t Nam nhim tién t6i mot nén sén xuit néng nghiép xanh - sach - bén virng,
Chuing Bacillus thuringiensis serovar aizawai D6.1 néu trong giai phdp hiru ich
~ hién dang dugc luu giir tai Trung tAm Gibng va Béo tdn ngudn gen vi sinh vat — Vién
Cong nghé sinh hoc — Vién Han 1am KHCNVN ¢& céc didu kién khéac nhau nhu: trong
diu kién lanh siu -80°C, trong nito 16ng va dong kho.
Vi du thwe hién gidi phap hitu ich
Céc vi du dudi day chi nhdm minh hoa cic phuong 4n thuc hién gidi phap hitu
ich ma khéng 1am han ché pham vi yéu ciu bao ho clia giai phép hiru ich.
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Vi du 1: Phéan 14p vi khuén Bacillus thuringiensis .
Hoa 1 g dét trong 9 ml nuéc cit vé tring, lic 150 vong/phit trong 15 - 20 pht.
Léy 1 ml dich huyén phi vao éng eppendorf sach i & nhiét 46 70°C trong 15 phit.
Dich d3 xi 1i nhiét dwoc pha logng véi nuée cht vo tring & & cic ndng do tir 10" dén
10°°. Hat 100 pl dich pha lodng cho vao dia petri chita méi trudng MPA rdi trai déu
dung dich trén mit thach bing que gat v6 tring, & mdi ndng @6 pha lofing ciy 1én 3 dia
" mbi tredong dinh dudng, nudi & 28°C trong 72 dén 96 giv. Sau d6, quan sat kha ning
hinh thanh tinh thé trén kinh hién vi d6i pha ho¥c kinh hién vi quang hoc. P4 x4c dinh
chiing Bacillus thuringiensis serovar aizawai D6.1 sinh tinh thé hinh cAu.
Thanh phin méi trudng MPA (gram/lit): NaCl 5g, cao thit 5g, pepton 10g, agar
20g, 6 pH 7.
Vi du 2: Xac dinh duéi loai cta ching Bacillus thuringiensis serovar aizawai D6.1
" bing phan ing huyét thanh

, Cac chuing vi khuan Baczllus thurzngzenszs sau khi phén 14p c6 t1nh thé hmh ciu
dugc cly vao trong dng Craige, 6 bng Craige 14 6ng thity tinh nho, dugc cdm thing dtmg
vao mdi trudng Craige (M6i trudng Craige: NaCl 5g; pepton 5g; bacto agar 10g; 4o
pH 7; nudc ct 1 1it) chira trong dng nghiém to. Thoi gian nuéi 13 18 gid dén 24 giv va
‘nhiét d6 nu6i 14 28°C. Nhimg té bao Bacillus thuringiensis di chuyén 1én phia trén bé
mit moi trudng giira 6ng Craige va éng nghiém s& duogc cay chuyén vao bng Craige
mdt 1dn nita. Khi vi khudn phét trién trén dng Craige v6i thoi gian ¢huyén dong 1a 16-
18 gio thi cAy dugc vio 6ng nghiém chira khoang 2ml méi trudng MPB (NaCl 5g; cao
thit 5g; pepton 10g; nudc cét 1 1it; 4o pH 7) rdi nudi lic véi tbe do 70 vong/phiit tir 8-
12 gid.

Phan tmg ngung két gitra vi khuén Bacillus thuringiensis v6i typ huyét thanh
_ H7 duge quan sét trén kinh hién vi: nhé 2pl dich nu6i lén phlen kinh 16m dé kiém tra
kha ning chuyén déng ciia vi khuan, sau d6 nhé tiép 2l huyét thanh H7 chuén c6 do
pha losing 50 1in va quan st du6i kinh hién vi. Ching vi khudn mét kha ning chuyén
dong hoan toan do huyét thanh giy ra hién twong ngung két chimg t6 chung d6 thudc
dudi lodi aizawai. D3 xdc dinh ching Bacillus thuringiensis serovar aizawai D6.1
thudc dudi lodi aizawai.
Vi du 3: Phan 14p gen cry24hl va xac dinh trinh trt ADN cua gen cry24hl cla ching
- Bacillus thuringiensis serovar aizawai D6.1 A
ADN tdng sb ctia chiing Bacillus thuringiensis serovar aizawai 6.1 dugc tach
chiét theo phuong phip clia Mayjonade va cong sy (2018). Phan tr ADN tach tir
- ching D6.1 dugc st dung 1am khu6n @8 khuéch dai doan gen cry24hl bang ky thuat
PCR st dung «cip mdi dic hieu cha gen cry24hl  (5-
ATGAATAATGTATTGAATAGCGGAAG -3' va 5'- ATAAAGTGGTGAAATATTAGTTGGAA -
3. Phan tmg PCR dugc thuc hién theo cic phuong phép chudn dugc méd ta boi
~ Sambrook va Russell (2001), v6i chu trinh nhiét: 98°C 30 gidy, 98°C 10 glay, 60°C 20
gidy, 72°C 1 phut, 72°C 5 phut, tir budc 2 dén buée 4 13p lai 30 chu ky. Két qua thu
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dugc mot doan gen c6 kich thude khoang 1,9 kb. Poan gen 1,9 kb dugc gin vio vecto
tach dong pBT tao vecto tai td hop goi 1a pBT-cry2Ahl, vecto tai td hop nay duoc
bién nap vao vi khuén E. coli DH10B. Khuan lac dwoc du doan c6 mang vecto tai td
hop dugc nudi trong moéi trudng LB ¢o bd sung Ampicilin ndng d6 100 pg/ml va tach
ADN plasmit dé kiém tra sy c6 mit cia gen bang cch xit Iy v6i cap enzym giéi han
BamHI, Xhol. Trinh tu ADN ctia gen cry24hl dugc xac dinh theo phuong phap cua
Sanger va cong su trén may xac dinh trinh ty ADN ty dong ALP Express st dung cac
doan mdi gin huynh quang va bd hoa chit chudn d& nhan gen bang PCR cua hang
Amersham Pharmacial Biotech. Cac s6 liéu dugc x@ 1y trén phin mém PC GENE
(Thuy S¥), dd xac dinh doan gen cry24hl c6 kich thude 1899bp mai hoa trinh ty 633
axit amin v6i trong lugng phén tir 1a 71 kDa. Két qua cho thiy, trinh tw doan gen
cry24hl dugce tach tir ching Bacillus thurmgzenszs serovar aizawai D6.1 c6 ma khaoi
diu va ma két thac. Gen cry24hl c6 d6 tuong ddng 99,53% so voi gen tham chiéu trén
Ngan hang gen.

Vi du 4: Biéu hién gen cry24hl cia ching Bacillus thuringiensis serovar aizawai D6.1
trong E. coli BL21(DE3).

Doan gen cry24hl dugc cit khoi plasmit tai tb hop pBT-cry2Ahl va gan vao
vecto biéu hién pET21a bdi 2 enzym gi6i han BamHI va Xhol, tao vecto tai t hop
pET21a-cry2Ahl. Vecto tai t6 hop pET21a-cry2Ah1 dugc bién nap vao té bao E. coli
chiing BL21(DE3) Khuan lac vi khudn BL21 chita vecto tai t6 hop pET21a-cry2Ahl
duoc nudi cdy trong 5 ml moi truong LB 1éng c6 bd sung khang sinh Ampicilin 100
ng/ml, nuéi & 37°C, l4c 200 vong/phut qua dém. Céy chuyén 1 ml dich khuin d3 nudi
qua dém sang 100 ml moi trudng LB méi va nubi 6 37°C l4c 200 vong/phut dén khi
gia tri ODggo = 0,6 thi bd sung chét cam tmg IPTG ndéng dd 100 pM va chuyén sang
nudi lic 200 vong/phit & 28°C trong 16 gid dé biéu hién protein ngoai lai. Ly tdm dich
nudi cdy ¢ 6000 vong/phit trong 15 phit @& thu can té bao, can té bao dugc hoa trong
dung dich dém PBS 1X (8 g NaCl; 0,2 g KCI; 1,44 ¢ NazHPO4 2H,0; 0,24 g
KH,PO4; d6 pH7,4; nudc cht dén 1 ht) B6 sung lysozym t6i ndng do 0,1 mg/ml, G
trén da 1 gid va tién hanh siéu 4m pha té bao, sau d6 ly tim 13000 vong/phut trong 30
phut, thu ca dich ndi va cin dé kiém tra bing phuong phap dién di SDS-PAGE. Sin
phdm thu dugc 1a protein tai t6 hop c6 trong lugng phén tir 71 kDa.

Protein tai t& hop Cry2Ahl dugc tinh sach bing cot sic ky ai luc Probond™
Nickel-Chelating Resin theo huéng dan cta hing Invitrogen. Sau tinh sach, proteln tai
t6 hop duoc dinh luong theo phuong phap Bradford (1976) dya vao phan ing bét mau
gifta protein va thubc nhuém Coomassi Blue, sir dung albumln huyét thanh bo (BSA)
nhu protein chuan. Dung dudng cong chuén biéu dién ndéng do protein chuin. Ham
lugng protein c6 trong 1ml dich ban dau dugc xac dinh theo cong thirc:

M (mg) =c.v.a

(Trong d6: c: ndng do protein theo dd thi 1mg/ml, v: 1a thé tich dung dich méu cho
vao, a: 1a dd pha lodng dung dich).
Vi du 5: Thir hoat tinh sinh hoc



3010

Hoat tinh diét sdu duc quéa dau tuong Etiella zinkenella (Sau bd canh véy) dugc
tién hanh trén 2 d6i twong: Hon hop bao tir va tinh thé cta ching Bacillus
thuringiensis serovar aizawai D6.1 va protein doc tb tai t6 hop Cry2Ahl tir ching E.
coli BL21(DE3).

Thir kha ning diét sdu duc qua dau tuong cua hdn hop bao ti va tinh thé cla
ching Bacillus thuringiensis serovar aizawai D6.1: Ching D6.1 dugc nudi lic trong
200 ml moi truong LB véi tbc @0 150 vong/phit, 96 git. Hon hop bao tir va tinh thé
duogc ly tAm thu cin & 12000 vong/phit, 10 phut. Hoa tan cén trong 20 ml nudc cat
khir tring, thu duge dung dich chira bao tir va tinh thé. 2ml dich bao tit va tinh thé cia
chung P6.1 dugce rai déu vao mdi hop moi trudong thirc dn nhén tao (20% thic dn tbng
hop, 2% agar, nuGc cit), d& qua dém cho dich bao tir va tinh thé thAm déu vao moi
trudng.

M&i hop thi nghiém tha vao 10 con séu duc qua ddu tuong tudi 2-3, ddi chimng
am thay dich bao tir va tinh thé bang nudc cit v6 trung va dugc tién hanh song song
v6i 16 thi nghiém, mdi cong thire 1ap lai 3 lan. Sau 5 ngay thir nghiém, hoat tinh diét
sdu duc qua d4u twong ctia chung P6.1 dugc ghi nhan 1a 93,33%.

Tht hoat tinh diét sdu duc qua dau twong cta protein tai td hop Cry2Ahl biéu
hién trong vi khudn E. coli dugc tién hanh nhu sau: Nudi cdy va cam ung biéu hién
150 ml protein tai tb hop; Ly tAm thu sinh khéi protein & 6000 vong/phit trong 15
phut Phé4 mang bing siéu &m vé6i 10 ml dung dich dém PBS 1X (8 g NaCl; 0,2 g KCI;
1,44 g NazHPO4 2H,0; 0,24 g KH,PO4; do pH7 4; nudc cht dén 1 lit) c6 bb sung
lysozym t6i ndéng d 0,1 mg/m trong 15 phut dé thu dich chtra protein; Thir hoat tinh
diét sau duc qua dau twong cia protein tai t6 hop: 1 cdc thte 3n chira 20g thirc 4n nhan
tao + 1ml dich protein tai t6 hop Cry2Ahl + 10 c4 thé sau duc qua dau tuong tudi 2-3;
Céc cong thitc thi nghiém d6i ching bao gbm: Sinh khéi chung E. coli BL21 khong
chira vecto tai t6 hop, dung dich pha mju PBS 1X va nuéc vo tring duge tién hanh
dbng thoi, mdi cong thirc 1ap lai 3 1An; Nudi sau & didu kién nhiét d§ phong, két qua
sau 5 ngdy thir nghiém, hoat tinh diét sdu duc qua dau tuong cua protein tai t6 hop
Cry2Ah1 dat 80%. Nhu vay, sau khi thay dbi vat chu thi hoat tinh diét sau duc quéa dau
twong ctia protein doc t& Cry2Ah1 van cao hon 75%.

St dung cot sic ky 4i lyc HiTrap dé tinh sach protein tai t6 hop Cry2Ahl, sau
d6 dinh luong protein theo phuong phap Bradford. Protein doc tb Cry2Ahl tinh sach
dugc pha vé cac ndng dd 100, 200, 300, 400 va 500 pg/ml dé thtr nghiém hoat tinh diét
sdu theo phuong phéap LC50 1 ml dich protein Cry2Ahl duoc tron déu véi 20 g thirc
sn nhan tao + 10 siu tudi 2-3/cdc; cac cong thitc d6i chimg: sinh khéi ching E. coli
BL21, dung dich EB va nuéc vd trung duogc tién hanh song song voi thi nghiém, mbi
cong thirc dwge nhic lai 3 14n. S6 liéu théng ké dugc duge xi 1y, tinh todn LCsg theo
phuong phap thdng ké va phan tich phuong sai (ANOVA)). Két qua thu dugc ndng dd
gay chét 50% (LCsp) ctia protein tinh thé doc t6 Cry2Ahl dbi vé6i sau duc qua dau
tuong la 342,6 pg/ml.



3010

Hiéu qua dat dwgc ciia gidi phap hitu ich

Chung vi khuln Bacillus thuringiensis serovar aiwazai D6.1 _thuén khiét v& mit
sinh hoc 1a ching d4u tién dugc phan 14p tai Viét Nam mang gen cry24hl, c6 kha
niing tao bao tir va sinh tong hop protein tinh thé doc td Cry2Ah1 diét sdu duc qua dau
twong (Etiella zinkenella) — 13 loai con trung kho phong trir va gy hai nghi€ém trong
cho san xudt céc cdy ho d4u néi riéng va nén nong nghiép Viét Nam néi chung.

Cho dn nay, & Viét Nam chwra c6 cong trinh nghién ctru nao vé gen cry24hl
khéng sdu duc qua ddu twong (Etiella zinkenella). Ching Bacillus thuringiensis
serovar aizawai D6.1 13 mét trong 5 chiing dugc nhém nghién ctru phan 14p tai Viét
- Nam mang gen cry ¢6 kha ning sinh protein tinh thé doc td diét sdu duc qua diu turong
(Etiella zinkenella).

| ‘Chuing vi khuén Bacillus thuringiensis serovar aiwazai 6.1 thuan khiét v& mat
sinh hoc ¢6 tiém niing tmg dung 13m nguyén liéu trong san xuét ché phim diét sau sinh
hoc va trong cdng tac tao gibng cay trong chuyén gen khang cén tring canh vy (cu
thé 13 sau dyuc qué d4u) tai Viét Nam, din thay thé thudc trir sdu héa hoc, nhdm tién t6i
nén néng nghiép hiru co, ddm bao an todn mdi trudng sinh thai va sic khde cho ngudi,
vat nudi.
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YEU CAUBAO HQ

1. Ching vi khuén Bacillus thuringiensis serovar aiwazai P6.1 thudn khiét vé mit sinh
hoc dugc phan lap tu d4t tai tinh Tuyén Quang -Viét Nam, mang gen ma héa protein
doc t6 Cry2Ahl diét su duc qua dau tuong co kha niing tao bao tir va sinh tbng hop
protein tinh thé doc t6 diét sdu duc qua dau tuong Etiella zinkenella, trong d6 ching
ndy c6 trinh tu nucleotit cua doan gen cry24hl duge thé hién trong SEQ ID NO:1 ¢6
kich thudc 1899bp, ma hoa 633 axit amin tao protein doc 6 Cry2Ahl duogc thé hién
trong SEQ ID NO:2 va di dugc déng ky trén Ngén hang gen qubc té véi s6 hiéu
MN725074.

-11-



3010

Hinh 1

= <
O~

-l
£
M_
S -
(s

4

inh

H

-12-



3010

DANH MUC TRINH TU

<110> Vién Cdng ngh¢ sinh hoc

<120> CHUNG VI KHUAN BACILLUS THURINGIENSIS SEROVAR AIZAWAI
P6.1 THUAN KHIET VE MAT SINH HOC MANG GEN MA HOA PROTEIN BOC
TO CRY2AH1 DIET SAU DPUC QUA PAU TUONG

<160> 1

<210> SEQ ID NO:1

<211> 1899

<212> AND

<213> Bacillus thuringiensis serovar aizawai D6.1

<400>

1 atgaataatg tattgaatag cggaagagct actaatggtg atgcgtataa tgtagtgget
61 catgatccat ttagttttca acataaatca ttagatacca tacaagaaga atggatggag
121 tggaaaaaag ataatcatat tttatatgta gatcctattg ttggaactgt ggctagetit
181 cttttaaaga aagtggggag tcttgtigga aaaagaatat taagtgagit acggaattta
241 atatttccta gtggcagtac aaatctaatg caagatattt taagagagac agaaaaattc
301 ctgaatcaaa gacttaatac agacactctt gecegtgtaa atgeggaatt gacagggcetg
. 361 caagcaaatg tagaagagtt taatcgacaa gtagataatt ttttgaaccc taaccgaaat
421 getgttcctt tatcaataac ttcttcagtt aatacaatge agcaattatt tctaaataga
481 ttaccccagt ttcagatgea aggataccaa ttgttattat tacctttatt tgcacaggea
541 gccaatttac atctttcttt tattagagat gttattctta atgcagatga atggggaatt
" - 601 tcagcagcaa cattacgtac gtatcaaaat cacctgagaa attatacaag agagtactct
661 aattattgta taactacgta tcaaactgceg tttagaggtt taaacacccg titacacgat
721 atgttagaat ttagaacata tatgttttta aatgtatitg aatatgtatc tatctggtcg
781 ttgtttaaat atcaaagcct tctagtatct tetggegeta atttatatge aagtggtagt
841 ggaccacagc agacccaatc atttacttca caagactggc catttttata ttctcttttc
901 caagttaatt caaattatgt gttaaatggce tttagtggeg ctagacttac gecagactttc
961 cctaatattg ttggtttacc tggtactact acaactcacg cattgettge tgcaagggtc
1021 aattacagtg gaggagtttc gtctggtgat ataggegetg tgtttaatca aaattitagt
1081 tgtagtacat ttctcccacc tttgttaaca ccatttgtta gaagttggcet agattcaggt
1141 tcagatcggg gggggattaa taccgttace aattggeaaa cagaatectt tgagacaact
1201 ttaggtttaa ggagtggtec ttttacaget cgaggtaatt caaactattt cccagattat
1261 tttatccgta atatttctgg agttecttta gttgttagaa atgaagattt aagaagaccg
1321 ttacactata atcaaataag aaatatagaa agtccttcag gaacacctgg tggattacga
1381 gcttatatgg tatctgtgea taacagaaaa aataatatct atgecgttca tgaaaatggt
1441 actatgattc atttagcgec ggaagattat acaggattta ctatatcgec gatacatgea
1501 actcaagtga ataatcaaac gcgaacattt atttctgaaa aatttggaaa tcaaggtgat
1561 tccttaagat ttgaacaaag caacacgaca getcgttata cccttagagg gaatggaaat
1621 agttacaatc tttatttaag agtatcttca ataggaaatt ccactattcg agttactata
" 1681 aacggtagag tttatactgc ttcaaatgtt aatactacta caaataacga tggagttaat
1741 gataatggag ctcgtitttc agatattaat atcggtaatg tagtagcaag tgataatact
1801 aatgtaccgt tagatataaa tgtgacatta aattcgggta ctcaatttga gettatgaat
1861 attatgtttg ttccaactaa tatttcacca ctttattaa
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<210> SEQ ID NO:2

<211>633

<212> Protein

<213> Bacillus thuringiensis serovar aizawai D6.1

<400>

MNNVLNSGRATNGDAYNVVAHDPFSFQHKSLDTIQEEWMEWKKDNHILY VDPIVGTVASFLLK
KVGSLVGKRILSELRNLIFPSGSTNLMQDILRETEKFLNQRLNTDTLARVNAELTGLQANVEEFN
RQVDNFLNPNRNAVPLSITSSVNTMQQLFLNRLPQFQMQGYQLLLLPLFAQAANLHLSFIRDVIL
NADEWGISAATLRTYQNHLRNYTREYSNYCITTYQTAFRGLNTRLHDMLEFRTYMFLNVFEYVS
IWSLFKYQSLLVSSGANLYASGSGPQQTQSFTSQDWPFLYSLFQVNSNYVLNGFSGARLTQTFPN
IVGLPGTTTTHALLAARVNYSGGVSSGDIGAVFNQNFSCSTFLPPLLTPFVRSWLDSGSDRGGINT
VINWQTESFETTLGLRSGAFTARGNSNYFPDYFIRNISGVPLVVRNEDLRRPLHYNQIRNIESPSG
TPGGLRAYMVSVHNRKNNIYAVHENGTMIHLAPEDY TGFTISPIHATQVNNQTRTFISEKFGNQG
DSLRFEQSNTTARYTLRGNGNSYNLYLRVSSIGNSTIRVTINGRVYTASNVNTTINNDGVNDNG
ARFSDINIGNVVASDNTNVPLDINVTLNSGTQFELMNIMFVPTNISPLYS
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