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Linh vue ky thuit dwoc dé cap
Giai phap hitu ich @& cap dén ching vi khudn Bacillus thuringiensis serovar
Jeurstaki BD8.2 thuln khiét Ve miit sinh hoc phan lap & Viét c6 kha ning sinh tdng hop
protein doc t6 Cry1Na diét a 4u tring bd canh Vay (Lepldoptera) cu thé 1 siu duc qua
dau twong (lodi Etiella zinkenella) va mang trinh tw gen cryINa ma héa protein doc t6
tir ching nay.
Tinh trang ky thuit ciia gidi phap hitu ich
DAu turong 1a mot trong nhitng nhém cay trdng quan trong hang dAu trén thé

gigi. Day ciing la loai cdy trbng c6 tac dyng trong viéc ludn xen canh, cai tao dht rat
hi¢u qua Trong khi san lu(mg dau tu?ong giam di dang k& trong 10 ndm trd lai day,
murc xAp xi 0,3 triéu thn nam 2005 xuong dudi 0,2 triéu tAn ndm 2014 thi nhu cdu dau
tuong trong nudc lai ting dot bién, chi yéu phuc vu san xuét thirc 3n chan nubi, khién
lugng dau tuong nhép khéu tang cao (khoang 1,2-1,5 triéu tAn trong 3 nim gin day).
Nhung con 56 ndy cho thay thi trudong t1em ning cho san xuat déu tuong trong nudc

con rit cao. Tuy nhién do hinh thirc san xuit nhé 18, thiéu tap trung, kho co giéi hoa,
tu dong hoa nén gia thanh dau tuong trong nudc kho canh tranh vgi déu tuong thé
giéi. Nang suét dau twong trung binh cta. Viét Nam con thap, dao dong trong khoang
14-15 ta/ha, so vai thé glOl (Hoa ky ~24 ta/ha). Cac yeu t6 anh huéng dén ning suét
bao gdm c¢6 dai, ning suét g1am 37%, 11% do cac loai mam bénh, 1% do virus va 11%
do séu hai. Muc thiét hai do mam bénh va sdu hai khé cao, twong vfng dao dong & 7-

16% dbi v6i mim bénh va 4-20% dbi véi sau hai vi su khéc biét v& sau hai gitta cac
ving, mién (Oerke 2006). Thiét hai do sdu bénh va chi phi bao vé thyc vat han ché
dang ké nang sudt va kha nang canh tranh cua dau tuong san Xuét trong nudc.

Sau ha1 dau tuong co nhidu loai, ¢6 thé ké dén mot s6 sau hai chinh ¢ dau
twong: Sau duc qué (Etiella zinkenella) gy hai trén nhiéu loai ky chi nhu céc cdy ho
dau, cdy linh lang, v.v., Maruca vitrata cling 1a sau duc qua gdy hai nghlem trong trén
nhidu cay trong ho dau, Heliothis armigera phén b6 rong rdiva gay hai nhiéu loai thuc
vat, doi duc than déu tu’orng Heliothis armigera, 1ép déu tuong (Aphis glycmes) V.V..
Trong céc loai sdu hai dau tuorng thi su duc qua (Etiella zinkenella) phan bd rong rai
va giy hai 6 nhiéu ving tréng du trén thé gi6i: & Iran, thiét hai. do sau duc qui dén
40%. Thiét hai do sdu duc qua gdy ra & Indonesia 1én toi 80%, & Ph111pp1nes 1a 57%.
Tai Viét Nam, thiét hai do sau duc qué t6i ning suit 1én dén 70 - 80% néu khong duoc
phong trir hop ly Tuy diéu kién dia 1y, khi hdu ma sau hai déu tuong & mdi mot nudce
c6 dic trung ve loai va mic d pha hoai riéng. Vung Dong nam nudc My, dau tuong
bi pha hai bdi 4 loai sau chinh: séu do Pseudoplusza includens, sau xanh Helicoverpa
zea, su duc than Elasmopalpus lignosellus, sdu an 14 Anticarsia -gemmatalis (Walker
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va cdng su, 2000). Vung Dong va Dong nam Chéu A, dau twong bi tAn cong boi nhidu
loai sau chinh: Helicoverpa armigera, Spoddptera litura, S. exigua pha hai 14 giai doan
dau vu; rép Bemisia tabaci, Megalurothrips usitatus va Edwardsiana avescens chich
hut 14; su cubn 14 Omiodes indicata giy hong 14 nghiém trong; va sau duc qua Etiella
zinckenella, Maruca vitrata pha hai ‘nghiém trong ning sudt ddu vao cudi vu
(Srinivasan va cong su, 2009). O Viét Nam, theo thong ké thi ¢6 3 nhém sau chinh:
sdu b canh vay (Skéu duc qua Etiella zinckenella, Maruca vitrata; su an 14 hoa sau
xanh Helicoverpa arngera sAu xanh -da lang Spodoptera exigua, sau khoang
Spodoptera litura, su cudn 14 Omiodes indicata), shu bd hai canh (doi duc gbc
Ophiomyia phaseoli; ddi duc than Melanagromyza sojae) va bd canh ngira (1&p Aphis
craccivora Koch, Aphis glycines Matsumura) -

Ngay nay, ¢ nhidu phuong phép phong chong sdu duc qua dau tuong khéc
nhau ma con ngudi 4p dung. Bién phép diét sdu duc qua dugc st dung phd bién nhét 12
dung céc loai thuéc hoa hoc. Tuy nhién, nhitng loai thuc nay c6 ngudn gbc tir hoa
chét nén d& gy 6 nhidm méi truong va anh hudng dén sirc khoe clia con ngudi, dong
vét, kho diét trir tin gbc mAm bénh, d& gdy tinh khang thudc d6i voi con tring. Dé
khic phuc nhiing tén tai cta thudc diét sdu hoa hoc va céc phuong phéap tréng xen
canh truyen thong, can phai tao ra nhitng che pham sinh hoc vira ¢6 tac dung ti€u di€t
hidu qua mim bénh, lai vira thn thlen v6i con ngudi va mdi trudng.

Ché phim BT du’orc st dung 13n dAu tién vao nam 1930 dé kiém soét loai sau
duc than c6 tén Angasta kuehnella & Chau Au. Sau dé ngudi ta tiép tuc nghién ctru va
phat hién thdy vi khuén Baczllus thurmgzenszs c6 kha nang diét cic loai con trung
thudc cac by canh cimg, canh vay va hai canh, v.v.. Cic ché pham thwong mai ctia BT
d4 duge san xudt véi quy mo khac nhau & nhidu noi trén thé gidi. Trong nhidu nam
qua, Viét Nam cling dat duoc nhidu thanh tyu trong nghién ctru, san xuét cac ché pham
sinh hoc cua Bacillus thuringiensis va dua nhitng két qua nghién ctru d6 tmg dung vao
doi séng. Mic di duge coi 1a thude trir sdu vi sinh hi¢u qua nhung c6 mot sb han ché
nhat dinh v& phuong dién sinh hoc nhu thdi gian anh huéng ngén, khong tiép xtc dugc
con tring 4n sau dudi 14, dat, dic bigt 61 voi sdu duc qua nén di lam gidm muc do st
dung ché phim BT. Nhing diém bét 1oi nay hoan toan dugc loai trir khi chuyen gen vi
khuén Bacillus thurzngzenszs vao cay tréng. Vi viy, su phat trién céac cdy trong chuyén
gen khang siu c6 y nghia rét 16m. Céc nha khoa hoc trén thé gi6i cling nhu ¢ Viét Nam
rit quan tAm nghién ctru tim ra gen mdi khang dac hiéu dbi voi cac loai con trung khoé
tiép xtic nhu sau duc qua dé khai thac tmg dung trong chuyén gen vao cay trdng nhim
giam thleu nhitng thiét hai do sau dyc qua gay ra. Theo thong ké két qua cong bb trén
thé gioi, cac gen doc t§ tir vi khuén Bt diét c4c loai sdu hai d4u tép trung chu yéu & cac
nhom gen: cryl, cry2, vip. Co gen ¢6 phd diét sau kha rong. Gen cryl4b c6 thé diét
duoc cac loai sau canh vay Maruca vitrata, Spodoptera exigua; gen crylAc c6 thé diét
cac loai Spodoptera exigua, Spodoptera litura, Omiodes indicata, Helicoverpa
- armigera, Helicoverpa zea, Pseudoplusia includens; gen vip3C ¢ thé diét Spodoptera
litura, Helicoverpa armigera... (Estruch va cong su, 1996; Strizhov va cong su, 1997;
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Walker va cdng su; 2000; Guo Hong Nian va cong su, 2003; Ibargutxi va cong su,
2008; HerndndezMartinez va cng su, 2008; Onstad va cong su, 2012; Palma va cong
su, 2012). Tuy nhién, hién nay cac cong bd vé& gen cry khang sau duc qua dau tuong
(Etiella zinkenella) 12 chua cé.

Nhém gen cryINa duge céc nha khoa hoc trén thé gidi phat hién chua lau. Gen
cryINal dugc Sampson va dong nghiép phat hién vao ndm 2012 tu chung Bacillus
thuringiensis ARP009, gen c6 kich thuéc 1890 bp, ma héa protein gom 629 axit amin,
gen crylNal da dugc dang ky trén Ngén hang gen quoc té voi ma s6 KC156648. Nam
2013, tac gia Liu va dbng nghiép da phat hién ra gen crylB-like protein tir ching
Bacillus thuringiensis TO3B001, gen ¢6 kich thude 1803 bp, ma héa 601 axit amin,
 gen crylB-like protein dugc Uy  ban danh phap qubc t¢ Bt - toxin
(http://www lifesci.sussex.ac. uk/home/N eil Cnckmore/B t/) dit tén 12 gen cryINa2 va
- d4 dang ky trén Ngan hang gen qudc t& v6i ma s HM439637. Dén nam 2015, Dai va
cong su da phan lap dugc gen cryIN-like protein tix chung Bacillus thuringiensis
BRC-ZYR2, gen ¢6 kich thudc 1806 bp, ma hoa 601 axit amin, gen crylN-like protein
dugc Uy ban danh phép qubc té dit 1a gen cryINa3. Céc gen crylNal, cryINa2 va
cry]Na3 déu ma hoa céc protein doc t6 diét con trung. Nhu vAy, cac nha khoa hoc trén
thé giéi da va dang rat quan tam nghlen ctru vé gen cryINa nhim tng dung trong cong
tac chuyén gen tao ciy trong b1en d6i gen c6 kha ndng khang sau bénh.

O nuée ta, chira ¢6 mot cong bd ndo nghién ctru vé gen cryINa phén 1ap 6 Viét
Nam ciing nhu nhép ngoai. :

Ban chét ky thuét cia gidi phap hiru ich

Muc dich ctia giai phap hiru ich 1a giai quyet c4c van de néu trén. pPé dat dugc
muc dich d6, giai phap hitu ich de cép dén chung vi khudn tw nhién phan 1ap tai Viét
Nam c6 kha niing tao protein tinh thé doc td diét con trung bd canh véy. Cu thé, giai
phap hitu ich de cap dén ching vi khudn Bacillus thuringiensis serovar kurstaki BD8.2
thuan khiét v& mit sinh hoc mang gen crylNa mi hoa protein tinh thé doc to CrylNa
¢6 hoat tinh diét con trung b canh vay cao, loai Etiella zinkenella va trinh tu ADN ma
hoa protein tinh thé doc té Cryl1Na tir ching nay. -

Theo khia canh thir nhit, giai phap htru ich de cap dén chung Bacillus
thuringiensis serovar kurstaki BD8.2 thuan khiét v& mat sinh hoc phén 14p tir d4t tinh
Dién Bién, Viét Nam c6 hoat tinh di€t sau duc qua dau tuong cao.-Ching BD8.2 ¢
kha ning tao bdo tir va sinh tinh thé doc t6 Cry1Na diét su dyc qua déu tuong voi
hoat tinh cao dat 100%. Chung Bacillus thurmgzenszs serovar kurstaki BD8.2 mang
trinh ty ADN cta gen cryINa ma hoa protem doc o Crlea diét sau duc qua dau
tuong.

Theo khia canh thi hai, trinh tu ADN ma hoa proteln tinh thé doc td CrylNa tur
chiing Bacillus thurmgzenszs serovar kurstaki BD8.2 ¢6 kich thuoc 1920bp dugc néu
trong SEQ ID NO:1, ma héa 640 axit amin san smh mot protem tinh thé doc t6 co
trong lugng 71kDa da dwugc diang ky trén ngan hang gen Québc té& voi ma sd:
MN725076.
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Mo ta vin tit cac hinh vé

Hinh 1 1 hinh anh thé hién khuén lac ching Bacillus thuringiensis serovar
kurstaki BD8.2 trén mdi truong thach dinh duorng (A), khuan lac hinh tron, mau tring
duc, nhan mép; Hinh dang tinh thé tir chiing Bacillus thuringiensis serovar kurstaki
BD8.2 (B) chup duéi kinh hién vi quang hoc véi do phong dai 100 1an, tinh thé hinh
cu.

Hinh 2 13 hinh anh tht nghiém hoat tlnh diét sdu duc qua dau tuwong cua hdn
hop bao tir va tinh thé tir chung Bacillus thuringiensis serovar kurstaki BD8.2.

Hinh 3A 12 hinh anh dién di san phim khuéch dai gen cryINa trén gel agaroza

0,8% (1), thang ADN chuin (M), gen ¢ryINa 6 kich thuée gin 2000 bp; Hinh 3B 1a

hinh &nh cit mé vong plasmlt tai t6 hop pET32a/cry1Na sir dung cdp enzym gioi han
HindI1l va Xhol (2), San phim khuéch dai gen crylNa (1) lam dbi chtng va thang
ADN chuan) cit m& vong plasmlt t4i td hop pET32a/cry1Na thu dugc 1 bang kich
thudce xp xi 2 kb va 1 bang x4p xi 6 kb.

Hinh 4 1a hinh anh kiém tra kha ning bleu hién ctia protein tai t6 hop CrylNa
trén gel SDS — PAGE 12, 5% (Cot PC: dbi chiung, M: thang protein chuan T: Protein
dang tan, KT: protein dang khong tan)

M ta chi tiét gidi phap hiru ich

Giai phap hiru ich dé cap dén ching vi khuén Bacillus thuringiensis serovar
kurstaki BD8.2 tu nhién, dugc phan lap ti mau dit tinh Pién Bién, Viét Nam. Ching
BD8.2 ¢ hoat tinh diét sdu duc qua déu tuong cao va trinh tr ADN ma héa protein

- d6c td CrylNa tir ching ndy s& dugc boc 16 13 rang & day thong qua cac phuong 4n
thuc hién giai phép hitu ich.

- Chung Bacillus thurzngzenszs serovar kurstaki BD8.2 thudn khiét vé mit sinh
hoc dugc phan 1ap tir méau dét thu thap tir khu vyre Dién Bién bang cach: 1 g dat duoc
hoa trong 9 ml nuéc cat vo tring, lic 150 vong/phut trong 15 phut. Lay 1 ml huyén
phu vao bng eppendorf sach i ¢ nhiét do 70°C trong 15 phut dé loai bo t& bao sinh
duorng D1ch da xtr 1i nhiét dugc pha loang v6i nude cat vO trung & & cac nong do tu
10" @n 107. Hat 100 pl dich pha lodng & ndng do 10 va 107 cho vao dia petri chira
méi trudng MPA (0,5% cao thit; 1% pepton 0,5% NaClva 2% agar; do pH 7,0-7,2)
r01 trai déu dung dich trén mat thach’ bing que gat vo trung, & mdi ndng d6 pha loang
cdy 1én 3 dia mdi truong dinh duo’ng, nuoi & 28°C trong 72 dén 96 gid. Da xé4c dinh
chung BD8.2 sinh tinh thé hinh céu.

- Chung Bacillus thuringiensis serovar kurstaki BD8.2 duoc phan loai du6i loai

theo 60 typ huyét thanh va da c6 phan ing ngung két voi typ huyét thanh H3a3b —
thudc dudi loai kurstaki.

- Hdn hop bao tir va tinh thé tu nhién cua chung Baczllus thuringiensis serovar
kurstaki BD8.2 dugc thir nghiém hoat tinh khang sau duc qué dau tuong (Etiella
zinkenella). Pa x4c dinh ching Bacillus thuringiensis serovar kurstaki BD8.2 c6 hoat
tinh diét sdu duc qua dau twong cao (100%).
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- ADN plasmit ctia ching Bacillus thuringiensis serovar kurstaki BD8 2 da
duoc tach chiét va st dung 1am khu6n dé khuéch dai gen cry]Na bang cap mdi dic
hiéu cta gen cryINa (5'- GGATCCAGCCTCATTTTAAAATTATTCCTTTTAAATG
-3' va 5'- CTCGAGTTCAACAGGAATAAATTCAATTTTATCC -3". Ket qua thu
dugc doan gen ma hoa proteln tinh thé doc t6 ctia chiing Baczllus thurzngzenszs serovar
kurstaki BD8.2 c6 kich thirge 1920 bp. ‘ ’

- Poan gen 1920 bp ma hoa protein tinh thé doc t& cia chung Bacillus
thuringiensis serovar kurstaki BDS.2 duogc tach dong trong vecto pBT va bién nap vao
vi khudn E. coli DH5a. Céc plasmit tai tb hop dugc dit tén la pBT-crylNa.

- Gen crylNa trong plasmit t4i t6 hop pBT-crylNa duge x4c dinh trinh ty theo
phuong phép cla Sanger va dong tac gia trén may x4c dinh trinh tw ADN ty dong ALP
Express st dung cac doan mdi gin huynh quang va bd hoa chét chudn dé nhan gen
bang PCR cuia hing Amersham Pharmacial Biotech. Cac s lidu duogc xir Iy trén phan
mém PC GENE (Thuy S¥). Trinh ty nucleotit ctia gen cry/Na dugc phan tich bing
phin mém PC GENE da xéc dinh doan gen cryINa c6 kich thudc 1920 bp ma héa
trinh ty 640 axit amin v6i trong luong phén t tinh toan theo ly thuyet la 71 kDa. Trinh
tu nucleotit cla gen cryINa tur chung Bacillus thurmgzenszs serovar. kurstaki BD8.2 da
duogc ding ky trén ngan hang gen Quéc té vai ma s6 MN7 25076.

-.Poan gen cry]Na tr chung Bacillus thurzngzenszs serovar kurstakz BD8.2
duoc biéu hién protem trong vi khuén E. coli nhim thu dugc proteln doc t6 tai t6 hop
¢6 hoat tinh d& khing dinh protein do gen cryl/Na ma hoa van c6 hoat tinh diét siu duc
qua diu tuong ngay ca khi thay ddi vat chi. Poan gen 1920 bp dugc cit khoi plasmit
tai t& hop pBT-crylNa va gan vao vecto biéu hién pET32a(+) boi 2 enzym gigi han
HindIll va Xhol. Vecto ti tb hop pET32a—cry1Na duge bién nap vao té bao E. coli
chiing BL21(DE3) Céc khuin lac mang vecto téi t6 hop pET32a- crylNa dugc biéu
hién trong mdi trudng co chét cam tmg 13 IPTG 0,1mM, 28°C trong 16 gid. Kha ning
biéu hién gen cryINa trong ching E. coli tai td hop dugc kiém tra trén gel
polyacrylamide 12,5%. Protein tai td hop dugc tinh ché bing cbt sic ky 4i luc
Probond™ Nickel-Chelating Resin (Inv1trogen) va dugc dinh luong theo Bradford
(1976). Két qua thu duge protein tai td hop tinh sach ¢ trong lugng phan tr khoang
90 kDa va luong protein CrylNa tal t6 hop tinh sach ¢6 ndng do trung binh 13 336

pg/ml.

- Thu nghlem hoat tinh khang sdu duc qua dau tuong cta protein tai td hop
CrylNa. Tién hanh & cac ndng do protein thay ddi (tr 100 dén 500 pg/ml), két qua
hoat tinh dugc xir ly s lidu va phan tich boi phuong phép thong ké, phan tich phuong
sai (ANOVA), thu dugc lidu luong giy chét 50% (LCso) V6i sau duc qua dau tuong
ciia protein tai t6 hop Cry1Na 12 285.4 pg/ml.

Didm khéc biét cua ching Bacillus thuringiensis serovar kurstaki BD8.2 trong
giai phép hitu ich 1a: Déy 1a ching ty nhién duge phan 14p tai Viét Nam mang trinh tu
doan gen cryINa ma hoéa protein tinh thé doc td diét sau duc qua dau tuong Etiella
zinkenella. Cho dén nay, chua c6 mdt cong b nao vé gen cryINa c6 kha nang di€t sau
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duc qua dau teong dugc cong bd & Viét Nam. Poan gen ma héa c6 kich thude 1920 bp
ma hoa cho mot trinh ty 640 axit amin dé tao thinh mdt protein ¢6 trong luong phén tr
1a 71 kDa. Khi st dung vat chi khdc (vi khuén E. colz) thi protein doc t6 van thé hién
hoat tinh diét sdu duc qua dau tuong voi ty 1€ gay chét sau cao dat 86,67%. Két qua
nay mé ra mot huorng méi 1a ing dung ngudn gen vi khuln Bacillus thuringiensis ban
dia trong san xuét thube trir sdu BT va tao giéng cay trong bién dbi gen & Viét Nam
nhim tién t6i mot nén san xuit nong nghlep xanh - sach - bén ‘viing.

Chung Bacillus thuringiensis serovar kurstaki BD8.2 néu trong glal phép hitu
ich hién dang dugc luu gitr tai Trung tam Glong va Bao ton ngudn gen vi sinh vét —
Vién Cong nghé sinh hoc — Vién Han 1am KHCNVN & cac diéu k1en khac nhau nhu:
trong diéu kién lanh sau -80°C, trong: nito 16ng va dong khé. -

Vi du thwe hién gidi phap hitu ich

Céc vi du dudi day chi nhim mmh hoa céac phuong an thuc hién giai phép hitu
ich ma khong 1am han ché pham vi yéu ciu bao hd cla g1a1 phap hitu ich.

Vi du 1: Phén lap vi khuén Bacillus thurzngzenszs

1 g dét duge hoa trong 9 ml nuéc cht vo tring, lic 150 vong/phit trong 15 pht.
Liy 1 ml huyén phit vao éng eppendorf sach 0 & nhiét do 70°C trong 15 phut Dich da
xur 1i nhiét dugc pha 10ang vGi nudc cat vO trung & & cac ndng do tir 10" @én 107. Hat
100 pl dich pha lodng & ndng @ 10 va 10”7 cho vao dia petri chira moi truong MPA
rdi trai déu dung dich trén mat thach bing que gat vO tring, & mdi ndng @6 pha loéng
cdy lén 3 dia moi truong dinh dudng, nudi & 28 C trong 72 dén 96 gid. Sau do, quan
sét kha nang hinh thanh tinh thé trén kinh hién vi d6i pha hodc kinh hién vi quang hoe.
Ba x4c dinh chung Bacillus thuringiensis serovar kurstaki BDS.2 sinh tinh thé hinh
cau.

Thanh phin moi truong MPA (gram/ht) NaCl 5g, cao th1t 5 g, pepton 10g, agar
20g, 40 pH 7.

Vi du 2: Xac dinh dudi loai cua chung Baczllus thurzngzenszs serovar kurstakz BD8 2
béng phan (mg huyét thanh

Cac ching vi khuin Baczllus thurmgzenszs sau khi phan 1ap c6 tmh thé hinh cu
duoc ciy vao trong 6ng Craige, ong craige 14 6ng thiy tinh nho, dugc cim thing ding
vao mdi truong Cralge chira trong 6ng nghiém to. Thoi gian nudi 1a 18 gio dén 24 gid
va nhiét d§ nuoi 1a 28°C. Bacillus thuringiensis 1a vi khuan c6 kha nang chuyén dong
s& di chuyén lén phia trén bé miit mdi truong gilta ong Craige va éng nghlem Cay
chuyén nhiing té bao nay vao bng Craige mot 14n nita. Kh1 vi khuén phat trién trén Ong
Craige voéi thoi gian chuyen dong la 16-18 glo thi cdy dugc vao éng nghiém chtra
khoang 2ml moi trudng MPB rdi nubi 1ic véi tde d6 70 vong/phut tir 8-12 gio.

Phan ang ngung két gitra vi khuin Bacillus thuringiensis v6i typ huyét thanh
H3a3b dugc quan sat trén kinh hién vi: lay 2ul dich nuéi nho 1én phlen kinh 16m &
kidm tra kha niang chuyén dong cua vi khudn, sau d6 nho tiép 2pl huyét thanh H3a3b
chudn c6 d6 pha loang 100 14n va quan sat dudi kinh hién vi. Chung vi khuén mét kha
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nang chuyén dong hoan toan do huyet thanh gy ra hién tugng ngung két chimg to
chung do6 thudc duéi loai kurstaki. Da xac dinh ching Bacillus. thurzngzenszs BD8.2
thudc dudi loai kurstaki.

Thanh phin c4c moi trwong (grany/lit)

Thanh phdn - MBoi truong Craige Mbi truong MPB
NaCl B . 5
Cao thit | 35
Pepton ’ 3-5 _ 10
Bacto agar : e 10 |
Nurdc cht 1 1
i L o ;

Vi du 3: Phén lap gen va x4c dinh trinh ty ADN cua gen crylNa cua chung Bacillus
thuringiensis serovar kurstakz BD82

ADN tbng sb cla ching Bacillus thurmgzenszs serovar kurstakz BDS.2 dugc
tach chiét theo phuong phép clia Mayjonade va cong sur (2018). Phéan tir ADN téch tir
ching BD8.2 dugc sir dung dé khuéch dai doan gen crylNa bang ky thuit PCR st
dung cdp mdi dac ‘hiéu cua gen crylNa (5'-
GGATCCAGCCTCATTTTAAAATTATTCCTTTTAAATG -3' va 5'-
CTCGAGTTCAACAGGAATAAATT CAATTTTATCC -3'). Phan tng PCR dugc
thuc hién theo cac phuong phéap chuén duge mo ta bdi Sambrook va Russell (2001),
v6i nhiét do gén mdi 1a 59°C. Két qua thu duoc mot phan doan gen ¢6 kich thude
khoang 1,9kb. Phén doan ADN 1,9kb dugc gan vao vecto tach dong pBT va bién nap
vao vi khudn E. coli DH5a. Céc plasrmt tai to hop duoc dit tén 1a pBT-crylNa. Khuan
lac duge dy doén c6 mang vecto t41 td hop dugc nubi trong moi truong LB c6 b sung
Ampicilin ndng do 50 pg/ml va tach ADN plasmit @8 kiém tra sy c6 mit clia gen bang
cach xir Iy véi cdp enzym gidi han Hindlll, Xhol. ‘Trinh tiy gen cry]Na duge xac dinh
theo phuong phap cta ‘Sanger va cong su trén may xac dinh trinh tr ADN tu dong
ALP Express st dung cac doan mdi gén huynh quang va bd hoa chét chuan dé nhan
gen bang PCR cua hang Amersham Pharmacial Biotech. Céc s lidu duogce xir 1y trén
phan mém PC GENE (Thuy S¥), da xac dinh doan gen crlea ¢6 kich thuéc 1920bp
m3 hoa trinh ty 640 axit amin véi trong luong phén tir tinh toan theo ly thuyét 1a
71kDa. Két qua cho thiy, trinh ty doan gen cryINa dugce tach tir ching BD8. 2 ¢c6 md
khoi dau tai i tri axit amin thir 12 va khong c6 ma két thic. So v6i gen tham chiéu,

gen crylNa c6 d0 tuong ‘dbng 100% so v6i gen CryINal3 va hon protein tham chiéu
39 axit amin din dau.

Vi du 4: Biéu hién gen cry]Na cla chung Bacillus thurzngzenszs serovar kurstaki
BD8.2 trong E. coli BL21(DE3). ’

Poan gen 1,9 kb dugc cat khoi plasmit tai t6 hop pBT-crylNa va gan vao vecto
biéu hién pET32a(+) bdi 2 enzym gi6i han Hinlll va Xhol. Vecto tai tb hop pET32a/
crylNa dugc b1en nap vao 1é bao E. coli chung BL21(DE3). Khuén lac BL21 chua
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plasmit tai tb hop pET32a/cry1Na dugc nudi cay trong 5 ml moéi truong LB long c6 bd
- sung khéng sinh Ampicilin 100 pg/ml & 37 9C, 14c 200 vong/phut qua dém. Cay chuyen
1 ml dich khuin d nudi qua dém sang 100 ml mdi trudng LB méi va nudi & 37°C, lic
200 vong/phut dén khi gia tri ODgoo = 0,6 thi bd sung IPTG téi nong d6 100 pM va
chuyen sang nudi léc 200 Vong/phut & 28°C trong 16 gio dé cam ung biéu hién protein
ngoai lai. Té bao dugc thu lai bang cach ly tdm dich nudi cay o 6000 vong/phut trong
15 phat va hoa trong dung dich dém PBS 1X. B6 sung lysozym toi- nong d6 0,1 mg/ml,
utrén da 1 g10f va t1en hanh s1eu am pha té bao, sau do ly thm 13000 vong/phut trong
30 phut, thu ca dich ndi va can dé kiém tra bang phuong phap dién di SDS-PAGE. San
pham thu dugec 1a protein tai b hop dang khong tan c6 trong luong phén ti 90 kDa.

Protein tai t6 hgp CrylNa dugc tinh sach bang cot sic ky 4i luc Probond™
Nickel- Chelating Resin (hang Invitrogen), quy trinh dugc tién hanh theo huéng dan
cua hing. Protein tai td hop tinh sach duge dinh luong theo phuong phap Bradford
(1976) dua vao phan g bit mau gita protein va thudc nhuém Coomassi Blue su
dung albumln huyét thanh bd (BSA) nhur protein chuén. Dyng duong cong chuén biéu
dién ndng d6 protein, chuén. Ham lugng protein ¢6 trong 1ml dich ban d4u dugc xac
dinh theo cdng thirc: M (mg) = c.v.a(Trong do: c: ndng do protein theo do thi lmg/ml
v: 12 thé tich dung dlCh mau cho vao, a: 1a d§ pha loang dung dich)

Vi du 5: Thir hoat tinh sinh-hoc

Tlen hanh thtr hoat tinh diét séu duc qua dau tuong clia 2 loa1 protein doc t6 ¢
ngudn gbc tir chiing Bacillus thuringiensis serovar kurstaki BD8.2: Hon hop bao ti va
tinh thé cua chung BD8.2 va protein doc t tai td hop tir ching E. coli BL21(DE3).
Péi tugng con tring thir nghiém 13 sdu duc qué dau tuong (Etiella zinkenella — thudc
b canh véy).

Ching Bacillus thuringiensis serovar kurstaki BD8.2 duge nudi lac trong 200ml
moi truong LB, l4c 150 vong/phit, 96 gid. Hén horp bao t& va tinh thé dugc ly tAm thu
can & 12.000 vong/phut, 10 phut. Hoa tan cdn trong 20 ml nudc cit khir tring, thu
dugce dung dich chira bao tir va tinh thé. 2ml dich bao tir va tinh thé ctia chung BD8.2
duoc rai ddu vao mdi hop mdi trudng thirc &n nhén tao (20% thirc an tdng hop, 2%
agar, nugc: ct), @& qua dém cho dich canh khuan thAm d&u vao moi trudng.

Mai hop chira mdi trudng da chuan b1 tha vao 10 con sau duc qua dau tuong
tudi 2-3, ddi chang am: 2ml nude cht vo trung + 10 sau tudi 2-3/hop moi trudng duge
tién hanh song song véi 16 thi nghiém, mbi cong thire 13p lai 3 lan. Sau 5 ngay thir
nghiém, hoat tinh diét sdu duc qua dau trong ctia ching BD8.2 dugc ghi nhén 1a
100%.

Thir hoat tinh di€t sau duc qua dau twong cla protein tai t6 hop CrylNa biéu
hién trong vi khuin E. coli dugc tién hanh nhu sau: (1) Nudi cAy va cam {ng biéu hién
150 ml protein tai t6 hop; (2) Ly tAm thu sinh khéi protein & 6000 v/p trong 10 phut;
(3) Pha mang béng siéu 4m vé6i 10 ml dung dich EB trong 15 phit dé thu dich tan chua

protein; (4) Thir hoat tinh di€t sau ‘duc qua diu tuong cua protein tai td hop: 1 coe
thirc #n chtra 20g thirc #n nhan tao + 1ml dich protein tai t6 hop + 10 c4 thé sau thir
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nghiém; thi nghlem duoc lap lai 3 l4n; song song la cac cong thirc thi nghlem dbi
chiing bao gom Sinh khéi ching E. coli BL21 khong chira vecto tai tb hop, dung dich
pha miu EB va nu6c vo trung; Nubi séu & didu kién nhiét @6 phong, két qua sau 5
ngdy thir nghiém, hoat tinh diét sdu duc qua déu tuong cua protein tai td hop CrylNa
dat 86,67%. Nhu viy, sau khi thay dbi vat chu thi hoat tinh diét sdu duc qua dau trong
clia protein ddc t& Cry1Na tuy c6 giam chit it nhung van cao. |

Protein t4i t& hop Cry1Na dugc tinh sach bing cdt sic ky i lwc HiTrap va dinh
lugng theo phuong phap Bradford. Dé thr nghiém hoat tinh diét su theo phuong phap
LCso, protein doc t6 tinh sach dugc pha vé céc nong do thich hop: 100 — 500 ug/ml
1ml dich protein dugce tron déu véi 20 g thirc an nhén tao + 10 siu tudi 2-3/cbe, thi
nghiém duoc nhic lai 3 1an/cong thirc, cac cong thire d01 chimg: sinh khdi ching E.
coli BL21, dung dich EB va nuéc vo trung; S6 lidu thong ké duoc duge xtt ly, tinh
toan LC50 theo phuong phap thong ké va phan tich phuong sai (ANOVA). Két qua thu
duoc ndng do gay chét 50% (LCs) cta protein tinh thé doc td Cry1Na ddi v6i sau duc
qua dau twong 1 285,4 pg/ml.
Hiéu qua dat dwgc ciia gidi phap hiru ich

" Chuing vi khuén Bacillus thuringiensis serovar kurstaki B8.2 thuln khiét v& mat
sinh hoc 12 ching dau tién dugc phan 1ap tir d4t tai tinh Dién Bién - Viét Nam, mang
gen crylNa, ¢6 kha ning tao bao tu va sinh tong hop protein tinh thé doc t6 CrylNa
diét sdu duc qua déu tuong (Etzella zinkenella) - 13 loai con trung khé phong trir va gay

hai nghiém trong cho san xuat céc cdy ho ddu noi riéng va nén nong nghiép Viét Nam
ndi chung.

Cho dén nay, & Viét Nam chua co cong trinh nghlen clru nao ve gen cryINa
khang sdu duc qua diu tuong (Etiella zmkenella) Chung Bacillus thuringiensis
serovar kurstaki B8.2 13 mot trong 5 ching dugc nhom nghlen ctru phén lap tai Viét
Nam mang gen cry ¢6 kha nang sinh protein tinh thé doc td diét sdu duc qua dau twong
(Etiella zinkenella). |

Chung Bacillus thuringiensis serovar kurstaki B8.2 thudn khiét vé mat sinh hoc
¢6 tiém ning ung dung lam nguyen ligu trong san xuét ché phim smh hoc BT va trong
cong tac tao glong cdy trong bién dbi gen khang con trung canh vay (cu thé 12 sau duc
qua d4u) tai Viét Nam - 12 mot thay thé kha thi cho viéc kiém soat con trung gy hai
trong ndng nghiép, giam thidu lugng thubc trir sau hoa hoc, dam bao an toan moi
trudomg sinh thai va sitc khoe cho ngudi, vét nudi.
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| YEU CAU BAO HQ |
1. Chuing Bacillus thurzngzenszs serovar kurstaki BD8.2 thuin khiét vé mit sinh hoc
dugc phan 13p tur dAt tai tinh Dién Bién - Viét Nam, mang gen md hoa protein ddc t6
cry]Na diét sau duc qua dau twong c6 kha nang tao bao tir va sinh tbng hop protein
tinh thé doc td diét sau duc qua dau tuwong Efiella zinkenella, trong d6 chung nay co
trinh tw nucleotit ctia doan gen cryl/Na dugc thé hién trong SEQ ID NO:1 ¢6 kich
thude 1920 bp, ma hoa 640 axit amin tao protein doc t6 Crlea duoc thé hién trong
SEQ ID NO:2 va d& dugc ding ky trén Ngan hang gen qubc té véi s6 hisu MN725076.
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DANH MUC TRINH TU

'~ <110> Vién Cong nghé sinh hoe

<120> CHUNG VI KHUAN BACILLUS THURINGIENSIS SEROVAR KURSTAKI
BDS$.2 THUAN KHIET VE MAT SINH HOC MANG GEN MA HOA PROTEIN
DOC TO CRYINA DIET SAU BUC QUA PAU TUONG

<160> 1

<210> SEQ ID NO:1

<211>1920

<212> ADN

<213> Bacillus thuringiensis serovar kurstaki BD8.2

<400>

1 agcctcattt taaaattatt ccttttaaat gtaatgagtg aattgaaggg gaattttaag
61 aaaagtacta atcgaacttg ttgtttgcta aaaataataa atataggagg aagaggtatg
121 aattcaaagg aacatgatta tctaaaagtt tgtaatgatt taagtgacgce caatattaat
181 atggagcggt ttgataagaa tgatgeactg gaaattggta tgtceattgt atctgaactt
241 attggtatga ttccaggegg aacagctttg caatttgtgt ttaatcaatt gtggtctcgt
301 ttaggtgatt ctggatggaa tgegttcatg gaacatgtgg aggaattaat tgatactaaa
361 atagaagggt atgcaaaaaa taaagcctta tctgaattag caggtataca aagaaacctt
421 gaaacatata tacaattacg taatgaatgg gaaaatgata ttgaaaactc aaaggctcaa
481 ggtaaggtag ctaattacta tgaaagtctt gagcaggegg ttgaaaggag tatgcctcaa
541 tttgcagtgg ggaattttga agtaccactt ttaactgtct atgtgcaage tgetaatctt - ’
601 catttattat tattaagaga tgtttcagtt tatggaaage gttggggatg gtcggageag
661 aaaattaaaa tttattatga taaacagatt aagtataccc atgaatacac aaatcattgt
721 gtaaattggt ataataaagg acttgagaga ttaaaaaata aaggttcttc ttatcaagat
781 tggtacaatt ataatcgttt ccgtagagaa atgactctta ctgttttaga tatcgttget
841 ttattcccge actatgatgt acaaacttat ccaataacaa ccgttgetca getaacaagg -+ -
901 gaagtttata cggatccttt acttaatttt aatcctaaat tacattctgt gtctcaatta
. 961 cctagtttta gtgacatgga aaatgcaaca attagaactc cacatctgat ggaattitta
1021 agaatgctaa caatttatac agattggtat agtgtgggaa gaaactatta ttggggagga
1081 catcgegtga cgtcttacca tgtaggagga gagaatataa gatcacctct atatggtaga
1141 gaggcaaatc aagaggttce tagagatttt tatttttatg gacccgtttt taagacgtta
1201 tcaaagccga ctctaagace attacagcag cetgeaccag ctectecttt taatttacgt
1261 agcttagagg gagtagaatt ccacactcct acaggtagtt ttatgtateg tgaaagagga
1321 tcggtagatt cttttaatga gttaccgeet titaatccag ttgggttace tcataaggta i
1381 tacagtcacc gtttatgtca tgcaacgttt gttcgtaaat ctgggacccec ttatttaaca
1441 acaggtgeca tettttettg gacacatcgt agtgctgaag aaaccaatac aattgaatca
1501 aatattatta cgcaaatcec gttagtaaaa geatatcaaa ttgggtcagg cactactgta
1561 aggaaaggac caggattcac aggaggggat atacttcgaa gaacaggtcc tggaacattt
1621 ggagatatga gaataaatat taatgcacca ttatctcaaa gatatcgtgt aaggattegt
1681 tatgcticta cgacagattt acaatttgtc acgagtatta atgggaccac cattaatatt
1741 ggtaacttce caaaaactat taataatcta aatactitag gttctgaggg ctatagaaca
1801 gtatcgttta gtactccatt tagttictca aatgcacaaa geatatttag attaggtata
1861 caagcatttt ctggagttca agaagtttat gtggataaaa ttgaatttat tcctgtigaa

-13-



3297

<210> SEQ ID NO:2
<211> 640
<212> Protein

<213> Bacillus thuringiensis serovar 'kurstaki BD8.2

<400>

SLILKLFLLNVMSELKGNFKKSTNRTCCLLKIINIGGRGMNS_KEHDYLKVCNDLSDANINMERFD
KNDALEIGMSIVSELIGM[PGGTALQFVFNQLWSRLGDS'GWNAF MEHVEELIDTKIEGYAKNKAL
SELAGIQRNLETYIQLRNEWEND[ENSKAQGKVANYYESLEQAVERSMPQFAVGNFEVPLLTVY
VQAANLHLLLLRDVSVYGKRWGWSEQKIKIYYDKQIKYTHEYTNHCVNWYNKGLERLKNKGS
SYQDWYNYNRF RREMTLTVLDIVALFPHYDVQTYPITTVAQLTREVYTDPLLNFNPKLHSVSQL
PSFSDMENATIRTPHLMEFLRMLTIYTDWYSV_GRNYYWGGI—[RVTSYHVGGENIRSPLYGREAN
QEVPRDFYFYGPVFKT-LSKPTLRPLQQPAPAPPFNLRSLEGVEFHTPTGSFMYRERGSVDSFNELP
PFNPVGLPHKVYSHRLCHATFVRKSGTPYLTTGAIFSWTHRSAEETNTIESNIITQIPLVKAYQIGS
GTTVRKGPGFTGGDILRRTGPGTFGDIV[RININAPLSQRYRVRIRYASTTDLQFVT-SING-TTINIGNF
PKTINNLNTLGSEGYRTVSFSTPFSFSNAQSIFRLGIQAFSGVQEVYVDKIEFIPVE.
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