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Linh vwc k§ thuit dwoce dé cap
~Giai phép hitu ich dé cap _dén ching vi khuin Bacillus thuringiensis serovar
aizawai TrC5.4 thudn khiét v& mat sinh hoc phan I4p tir dit tai Trai Cau tinh Théi
Nguyén, Viét Nam c6 kha ning sinh tong hop protein doc t§ Cry1Be diét 4u trung bd
canh vy (Lepidoptera), Ci,l thé 14 sdu duc qua dau twong (loai Etiella zinkenella) va
mang trinh ty gen crylBe ma héa protein doc td tir chiing nay.
Tinh trang ky thuait cia gidi phap hiru ich | |
Trong cac loai su hai déu tuong thi sdu duc qua (Etiella zinkenella) phén b
rong rdi va gay hai trén nhiéu loai ky chii nhu: cac cdy ho du, cay linh lang, v.v.,
trong d6 dau tuong 1a ky chil wa thich ctia chung. Py 1a loai sau hai quan trong trén
dau twong & nhidu ving trdng dau trén thé gidi va pho bién & Péng Nam. O Iran, thiét
hai do sau duc qua dén 40%, Dai Loan 1a 10-15%, trong khi d6 & Indonesia 1én tGi
80%, & Philippines 1a 57%. Tai Viét Nam, thiét hai do sau duc qua t6i ning suét 1én
dén 70-80% néu khong dugc phong trir hop 1y. Ty diéu kién dia 1y, khi hu ma sau
hai dau twong & mdi mdt nude ¢ déc trung v& loai va muc do pha hoai riéng. Ving
Dong nam nuéc My, dau twong bi phd hai bdi 4 loai su chinh: sdu do Pseudoplusia
includens, siu xanh Helicoverpa zea, sau duc than Elasmopalpus lignosellus, siu in 14
Anticarsia gemmatalis (Walker va cdng sy, 2000). Ving Dong va Péng nam Chau A,
dau twong bi tin cong béi nhleu loai sdu chinh: Helicoverpa armigera, Spodoptera
litura, S. exigua pha hai 14 giai doan diu vu; rép Bemisia tabaci, Megalurothrips
usitatus va Edwardsiana avescens chich hut 1a; sau cubn 14 Omiodes indicata gy
héng 14 nghiém trong; va siu duc qua Etiella zinckenella, Maruca vitrata phé hai
nghiém trong ning suét dau vao cubi vu (Srinivasan va cong su, 2009). O Viét Nam,
theo thdng ké thi c6 3 nhém sdu chinh: sdu bd canh vay (Sau duc qua Etiella
zinckenella, Maruca vitrata, séu &n 14 hoa: sdu xanh Helicoverpa armigera, siu xanh
da lang Spodoptera exigua, siu khoang Spodoptera litura, sau cubn 14 Omiodes
indicata), siu bo hai canh (doi duc gbc Ophiomyia phaseoli, doi duc thén
MelanagrOmyza sojae) va b canh ngta (rép Aphis craccivora Koch, Aphis glycines
Matsumura) |
| Triéu chimg giy hai ctia sdu duc qua rit rd, tham chi khi khong c6 sy hién dién
cla sdu non. Qua dau xuét hién dém nau, day 1a vi tri ma siu duc vao qua. Trong qua
trinh gdy hai sdu non thai ra phan lam cho qua dau trd nén xbp va bi thdi tirng dam.
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Hat bi 4n hét timg phan hoic c4 hat, chi con lai nhitng mang nhu sgi to & trong qua. Ty
1¢ bi hai Céng tang khi qua phat trién, mirc d¢ thiét hai trén hat do sdu duc qua dau
twong khong bi anh huéng béi sb 14n phun thude trir sdu ciia ndng dan.

Nhiéu bién phép khac nhau da thyc hién nhdm han ché sy tan phé cta sau bénh.
Mot trong nhfmg bién phép dugc st dung rong rdi d6 13 str d1_1n_g thudc trir sdu héa hoc.
Bén canh nhitng loi ich ctia thudc trir sau héa hoc dem lai nhu kha nang trir sdu bénh
nhanh chéng & pham vi rong 16n thi né con bdc 16 nhitng han ché nhu: chung c6 thé
ti€u diét ca con trung c6 ich va vi sinh vat ky sinh trén sdu bo ¢4 hai, gy doc cho con
ngudi, ddng vat, phd hity can bang sinh thai, moi trudong. Xa hon nita sdu bénh c6 thé
khang lai khi ta sir dung mtf)t loai thubc hoa hoc nhiéulﬁn. Do véy mot bién ‘p_hép an
toan va hiéu qua nhit 13 ding thudc trir sdu sinh hoc, chiing c¢6 tac dung tiéu diét hiéu
qua mam bénh, lai vira thﬁn'thién v6i con ngudi, mébi treong sinh thai. Vi vy, viéc st
dung céc tac nhin sinh hoc nhu vi rat, vi khudn, vi nAm hay céc hop chét tr nhién co
hoat tinh sinh hoc manh @& phong trir sdu bénh cho cdy trong 13 rit hiru ich va can
thiét, trong d6 thudc trir séu vi sinh da va dang dugc lya chon. Trong sb thubc trir sdu
vi sinh hién nay thi thubc trir sdu BT (thubc c6 ngudn gbe tir vi khudn Bacillus
thuringiensis), voi nhitng uu diém an toan d6i voi cay tréng, moi truong, dong vat va
con ngudi nén duge lira chon. Ché phém sinh hoc BT diét con tring chiém t6i 90% thi
trudng thubc trir sdu sinh hoc. Mic du dugc coi 1a thube trir sdu vi sinh hi¢u qua nhung
c6 mdt sb han ché nhét dinh vé phuong dién sinh hoc nhu thdi gian anh huéng ngén,
khong tiép xuc dugc con trung 4n sau dudi 14, dét, dic biét ddi vé6i sau duc qua... nén
d4 1am gidm mirc d9 st dung ché phdm BT. Nhitng didm bét 1gi ndy hoan toan dugc
“loai trir khi chuyén gen tir vi khudn Baéillus thuringiensis vao ciy trdng. Vi vy, su
phét trién cac cdy trdng chuyén gen khang sau c6 y nghia rat 16n. C4c nha khoa hoc
trén thé gidi rét quan tim nghién cru tim ra gen méi khang dic hiéu dbi voi céc loai
cOn trung kho tiép xtic nhu sdu duc qua dé khai thac tmg dung trong chuyén gen vao
cdy trong nham giam thiéu nhitng thiét hai do sau duc qua gly ra.

Hau hét c4c gen khang con tring trong cong ngh¢ gen thuc vat c()’ngu(*)n gbe tir
vi khun, trong d6, gen cry ma hoa protein tinh thé doc c6 hoat tinh diét con trung cla
vi khuén Bacillus thuringiensis dugc st dung phd bién nhit dé chuyén va biéu hién
hiéu qua & hang loat cay trong quan trong. Tir khi gen ma hoé pfOtein tinh thé diét sdu
Bacillus thuringiensis dau tién dugc tich dong va doc trinh tur ndm 1981 thi hang loat
gen mi hoa protein ddc t& ctia Bacillus thuringiensis (cry, vip, cyf) da dugc nghién
ciru. Nam 1985, cay thudc 14 dau tién trén thé gioi duoc chuyén gen cry ctia vi khuin
Bacillus thuringiensis dé diét siu d4 mé ra ky nguyén chon tao gidng cay trdng bién
dbi gen mang céc tinh trang mong mubn. Hién nay, doc t& Bacillus thuringiensis bao

gém khoang 800 gen ma hod, ching dugc phén loai thanh 80 ho chinh. Céc loai doc tb
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cua Bacillus thuringiensis khéac nhau v tinh d3c hidu dbi voi ting loai con tring thude
bo canh vay (Lepidoptera), b hai canh (Diptera), by canh cirg (Coleoptera), tuyén
tring (Nematoda), v.v., (Crickmore, 2020). -

Trong qué trinh sinh truéng va phat trién, vi khuln Bacillus thuringiensis c6
kha nang sinh ra 3 loai protein doc t6 diét con tring chinh 13 Cry (crystal § endotoxin),
Cyt (Cytolysin), Vip (Vegetative Insecticidal Protein) va mot s doc t6 khac nhu
hemolysin, enterotoxin, chitin, v.v.. C4c protein doc t6 nay diét cénA tring bang cach
gy doc hé tiéu hoéa ciia con tring méan cam. Trong d6, doc t6 Cry 13 ho doc t6 quan
trong va ung dung nhiéu nhét trohg san xut thubc trir sdu BT va chuyén gen khing
sau vao cdy trdng. Poc t6 Cry ctia Bacillus thuringiensis dugc ma hoa boi cac gen cry
ndm trén cac plasmit. Cac plasmit ndy c6 mit trong hiu hét cac ching Bacillus
thuringiensis v&i s6 lwrgng dao dong tir 2 dén 12 trong c4c chiing nghién ctru. Ngoai ra,
céc gen cry cling c6 thé nim trén nhidm sic thé & mot sé chung Bacillus thuringiensis
nhu ching kustaki HD1, aizawai 7.29, v.v.. Céc gen cry dugc phan loai dya trén hoat
tinh diét con trung ddc hiéu va sy tuong dong ctia chudi nucleotide. Trén co s& nay,
gen cry va protein tinh thé doc td diét sdu dugc chia 1am 6 nhém chinh, trong d6 nhém
gen cryl 1a nhém gen dugc nghién ciru k§ nhit. C6 dén 20 gen cryl da duge phan tich
trinh tw nucleotid, tit ca déu mé hoa tdng hop protein c6 trong lugng phén tir tir 130-
140 kDa c6 doc tinh di véi con trung canh vay (Lepidoptera), dién hinh 1 4u tring
buém ngai, con trung keo, c¢on trung to, v.v.. Nhom gen nay duqc' phén thanh céc
nhém phu sau: cryl4, crylB, crylC, crylD, crylE, crylG, crylH. Dya trén d6 tuong
ddng clia trinh ty axit amin, nhém cryIB bao gbm cac gen cry: 1Ba, 1Bb, 1Bc, 1Bd,
1Be, v.v.. Theo théng ké két qua cong bd trén thé gi6i, cac gen doc t6 tir vi khuén Bt
diét c4c loai sau hai déu tap trung chu yéu & cac nhém gen: cryl, cry2, vip. Co gen ¢
phd diét sau kha rong. Gen cryldb c6 thé diét dugc cac loai sdu canh vy Maruca
vitrata, Spodoptera exigud; gen cryldc c6 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 sy, 1996; Strizhov va cdng su, 1997; Walker va cdng su,
2000; Guo Hong Nian va cdng su, 2003; Ibargutxi va cdng su, 2008;
HernandezMartinez va cong su, 2008; Onstad va cong su, 2012; Palma va cdng su,
2012). Tuy nhién, hién nay cc cong bd vé gen cry khang sau duc qua ddu tuong
(Etiella zinkenella) 1 chua co. |

Gen crylBe dugc Payne va cong su phat hién ndm 1998 tir ching Bacillus
thuringiensis PS158C2 c6 kich thudc 3684bp, ma hoa protein tinh thé doc t6 CrylBe
trong lugng 130kDa, c¢6 kha néng diét sdu khoang (ty 1€ chét trén 80%) va sau to (ty JC
chét trén 90%). Dua trén két qua nghién ctru ndy, céc tac gia da xay dung sing ché bao
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hd gen mGi mé héa doc t6 diét con tring bd canh véy va viéc st dung vat chi khac dé
thé hién doc t& dbi véi con tring bd cénh vay.

& Viét Nam, cac nghién ciru vé vi khuan Bacillus t_huriﬁgiensis nhu phén 14p,
phén loai, san xuét thudc trir sau, trir du trung mudi, diét mot théc dé chu yéu tap trung
vao gen crylA, cry2, cry3, cry4 va cry8. 0 nudce ta chua 6 mot cong trinh nao nghién
ctru vé gen crylBe nhap ngoai cling nhu ban dia.

Ban chat k§ thuat cia gidi phap hiku ich

Muc dich cta giai phép hitu ich 1a gii quyét cac van dé néu trén. Pé dat dugc
muc dich d6, giai phap hiru ich @& cap dén ching vi sinh vat tu nhién phan 14p tai Viét
Nam c6 kha ning tao protein tinh thé doc td diét con trung bo canh véy. Cu thé, giai
phép hiru ich d& cap dén ching vi khuln Bacillus thuringiensis sérovar aizawai TrC5.4
thuan khiét vé mit sinh hoc mang gen crylBe mi hoéa protein tinh thé doc td CrylBe
¢6 hoat tinh diét c6n tring bd canh vay cao, loai Etiella zinkenella va trinh tuy ADN ma
hoa protein tinh thé doc t6 Cry1Be tir chiing nay.

Theo khia canh thu nhét, g1a1 phép hitu 1ch dé cap dén ching Bacillus
thuringiensis phan 14p tai Viét Nam ¢6 hoat tinh diét sdu duc qua dau turong cao. D6 1a
chung Bacillus thuringiensis serovar aizawai TrC35.4 thuan khiét v& mat sinh hoc c6
kha niing tao bao tir va sinh tinh thé doc t6 CrylBe diét sau duc qua dau tuong voi
hoat tinh cao dat 96,67%. Chung Bacillus thuringiensis serovar aizawai TrC5.4 thuén
khiét v& mit sinh hoc mang trinh ty ADN ctia gen crylBe ma hoéa protein doc tb
Crlee diét sdu duc qua dau tuong.

Theo khia canh thir hai, trinh ty ADN ma hoa protein tinh thé doc to CrylBe tur
ching Bacillus thuringiensis serovar aizawai TrC5.4 ¢6 kich thuéc 2106 bp dugc néu
trong SEQ ID NO:1, ma hoa 702 axit amin sin sinh mot protein tinh thé doc td co
trong luong 79 kDa da dugc dang ky trén ngan hang gen Quoc té, ma s6: MN725075.
Mo ta vén tit cac hmh vé

Hinh 1 13 hinh anh mé t4 hinh thai bao tir va tinh thé doc t§ ctia ching Bacillus
thuringiensis serovar aizawai TrC5.4 thudn khiét vé mit sinh hoc chup duéi kinh hién
vi quang hoc (C: Tinh thé, S: Bao tir). Tinh thé hinh ludng thap, bao tir hinh elip.

Hinh 2 13 hinh anh mé ta dién di protein doc t6 tai t& hop Cry1Be cua ching
Bacillus thuringiensis serovar aizawai TrC5.4 trén gel SDS - PAGE 12,5% (Cdt 1, 2,
3,4 va 5: Protein tinh thé ctia chiing TrC5.4; Cot M: protein chudn).

Hinh 3 1a hinh &nh thir kha ning diét siu duc qua dau twong ciia protein doc t6
t41 t6 hop Crlee trén moi trudng tdng hop.

M0 ta chi tiét giai phap hitu ich
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Giai phap hitu ich dé& cap déh chung vi khuln Bacillus thuringiensis serovar
aizawai TrC5.4 thuin khiét v& mat sinh hoc c¢6 hoat tinh diét sdu duc qua dau tuong
cao va trinh tu ADN ma hoa protein tinh thé doc t6 Cry1Be tir chiing nay s& dugc boc
10 rd rang & diy thong qua cic phuong 4n thye hién giai phéap hiru ich.

- Chung TrC5.4 thudn khiét vé mit sinh hoc dwoc phan lap tir miu dt ving
tréng cheé khong st dung thude trir sdu BT ctia khu vue Trai Cau — Thai Nguyén béng
cach: 1 g dit duogc hoa trong 9 ml nude cht vo tring, lac 150 vong/phit trong 15 phut.
Léy 1 ml huyén phu vao 6ng eppendorf sach i & nhiét do 70°C trong 15 phit. Dich d
xtr li nhiét dugc pha lodng véi nude cht vO tring & & cac ndng do tir 10" dén 107. Hut
100 pl dich pha lodng & cac ndng d6 107, 107, 1077 cho vao dia petri chira moi trudng
MPA (0,5% cao thit; 1% pepton; 0,5% NaCl va 2% agar; d6 pH 7,0-7,2) rdi trai déu
dung dich trén mgt thach bing que gat vb tring, & mdi nbng dd pha long cdy lén 3 dia
mdi trudng dinh dudng, nuodi & 28°C trong 72 dén 96 gio. Pa xéac dinh ching TrC5.4
sinh tinh thé hinh ludng thap.

- Chung vi khuin thuan khiét vé& mat sinh hoc dugc phan loai dudi loai theo 60
typ huyét thanh va da c6 phan tmg nguhg két véi typ}huyét thanh H7. Nhu vy, chung
TrC5.4 thudc duéi lodi aizawai.

- Hon hgp bao t&r va tinh thé cua ching TrC5.4 dugc thir nghiém hoat tinh
khang sdu duc qua dau tuorng (Etiella zinkenella). D3 xac dinh chung TrC5.4 thuan
khiét vé& mat sinh hoc c6 hoat tinh diét sdu duc qua déu twong cao (96,67%).

- ADN plasmit ctia ching Bacillus thuringiensis serovar aizawai TrC5.4 thuén
khiét v& mat sinh hoc dd dwogc tach va khuéch dai gen crylBe bing cap mdi dic hiéu
cia gen crylBe (5-TGTAAGTACAACGTAAAAGGAGGAA-3' va 5'-
CAAGCAGAATTCATCCGATAAAC- 3"). Két qua thu duge doan gen ma hda protein
tinh thé doc t6 coa chung TrC5.4 c6 kich thude 2106bp.

- Doan gen 2106 bp ma héa protein tinh thé doc t6 ctia ching TrCS 4 dugc tach
dong trong vecto pJET1.2/blunt va bién nap vao vi khuin E. coli DH10B. C4c plasmit
tai t6 hop dwoc dat tén 13 pJET1.2-crylBe.

- Gen crylBe trong plasmit tai t6 hop pJETl 2-cryl1Be dugce xac dlnh trinh tu
theo phuwong phap cta Sanger va dong tac gia trén mdy x4c dinh trinh ty ADN ty dong
ALP Express st dung cdc doan mdi gén huynh quang va b hoa chét chuén dé nhan
gen bing PCR clia hing Amersham Pharmacial Biotech. Cac sd lidu duge xtr 1y trén
phin mém PC GENE (Thuy S¥). Phin mém PC GENE cho phép thuc hién dugc hon
70 chuong trinh phén tich trinh tr ADN va protein: c4u tric, so sénh trinh tu, giai ma,
xé4c dinh diém cit ezym han ché, v.v.. Trinh tu nucleotide cua gen crylBe duogc phﬁn
tich bang phin mém PC GENE di x4ac dinh doan gen crylBe c6 kich thude 2106 bp
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ma héa protein CrylBe gdm trinh tyr 702 axit amin véi trong lirgng phén tir tinh toan
theo ly thuyét 13 79 kDa. Trinh tuy nucleotit cia gen crylBe tir ching Bacillus
thuringiensis serovar aizawai TrC5.4 thuln khiét v& mit sinh hoc di dugc ding ky trén
ngan hang gen Quéc té véi ma s MN725075.

- Doan gen crylBe tx ching TrC5.4 dugc bidu hién protein trong vi khun E.
coli nhim thu dugc protein doc tb tai td hop ¢6 hoat tinh dé khéng dinh hoat tinh diét
sau duc qua diu twong cla gen nay. Poan gen 2,1 kb dugc cit khoi plasmit tai t5 hop
pJET1.2-crylBe va gén vao vecto biéu hién pET32a(+) béi 2 enzym gi¢i han BamHI
va HindllL Vecto tai té hop pET32a- crylBe dugc bién nap vao té bao E. coli chiing
BL21(DE3). Céc khuén lac mang vecto tai t6 hop dugc biéu hién trong mdi trudng cd
chit cam ung 1a IPTG 0,1 mM, 28°C trong 16 gid. Khi ning bidu hién gen crylBe
trong chung E. coli t4i t& hop duoc kiém tra trén gel polyacrylamide 12,5%. Protein tai
td hop dugc tinh ché bang cot sic ky 4 luc ProbondTM Nickel-Chelating Resin
(Invitrogen) va dugc dinh lugng theo phuwong phap Bradford (1976) dya vao phan Gng
bt mau gifta protein va thubc nhuém Coomassi Blue, sit dung albumin huyét thanh bd
(BSA) nhu protein chuén. Két qua thu dugc protein tai td hop tinh sach c6 trong Iugng
phéan tir 97 kDa (79 kDa cua protein CylBe va 18,5 kDa cua proteih Trx-His-Stag
dung hop cua vecto pET32a(+) va lugng prbtein Cryl1Be tai td hop tinh sach c6 nong
d9 trung binh 1a 329 pg/ml.

- Thu nghlem hoat tinh khang séu duc qua dau tuong cua proteln tai td hop
CrylBe. Tién hanh & céc ndng @6 protein thay d6i (tir 100 dén 500 pg/ml), két qua
hoat tinh duoc xit 1y sb liéu va phan tich béi phuong phap thong ké, phan tich phuong
sai (ANOVA), thu dugc lidu lugng gy chét 50% (LCsp) v6i sau duc qua diu tuong
cla protein tai t6 hop CrylBe la 241,2 pg/ml.

Diém khéc biét ctia chiing B. thuringiensis serovar aizawai TrC5.4 thudn khiét
vé mit sinh hoc trong giai phap hitu ich 1a: Pay 13 ching tu nhién dugc phén 18p tai
Viét Nam mang trinh ty doan gen crylBe m3 héa protein tinh thé doc td diét sdu duc
qué d4u tuong Etiella zinkenella. $ Viét Nam, chua c6 mét cong bd nao vé gen crylBe
¢6 kha nang diét sdu duc qua dau twong tinh dén nay. Poan gen ma héa c6 kich thude
2106 bp ma héa cho mot trinh ty 702 axit amin dé tao thanh mdt protein c6 trong
luong phén tir 1a 79 kDa. Khi sir dung vét chi khac (vi khuén E. coli) thi protein doc t&
van thé hién hoat tinh diét sAu dyc qua ddu twong voéi ty 1€ gly chét sau cao dat
96,67%. Két qua nay mé ra mot huéng méi 1a tng dung ngudn gen vi khuén Bacillus
thuringiensis ban dia trong san xuét thude trir sau BT va tao gibng cdy trong bién dbi
gen & Viét Nam nham tién t6i mot nén san xuét néng nghiép xanh - sach — bén viing.

Ching Bacillus thuringiensis serovar aizawai TrC5.4 thuan khiét v& mit sinh
hoc néu trong giai phap hitu ich hién dang dugc luu giilt tai Trung tam Gibng va Bao
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tdn ngudn gen vi sinh vt — Vién Cong nghé sinh hoc - Vién Han 1am KHCNVN ¢ cac
diéu kién khac nhau nhu: trong diéu kién lanh sau -80°C, trong nito 1éng va dong kho.
Vi du thwe hién gidi phap hiru ich

Céc vi du duéi ddy chi nhim minh hoa cac phuong én thyc hién giai phap hiru
ich ma khong 1am han ché‘pham vi yéu ciu bao ho ciia giai phap hitu ich.

Vi du 1: Phan 14p vi khuln Bacillus thuringiensis

1 g d4t dugc hoa trong 9 ml nude cAt vo tring, lc 150 vong/phit trong 15 phut,
L4y 1 ml huyén phi vao éng'eppen_dorf sach 0 & nhiét dd 70°C trong 15 phit. Dich da
xit 1f nhiét dugc pha lofing véi nude cht vo tring & & cc ndng do tir 10 dén 107. Hut
- 100 pl dich pha loing cho vao dia petri chita m6i truong MPA roi trai déu dung dich
trén mat thach bing que gat vo tring, & mdi ndng d9 pha lodng ciy 1én 3 dia moi
truomg dinh dudng, nudi & 28°C trong 72 dén 96 gid. Sau d6, quan sét kha nang hinh
thanh tinh thé trén kinh hién vi déi pha hodc kinh hién vi quang hoc. P4 xé4c dinh
chung Bacillus t}huringiens’isv serovar aizawai TrC5.4 thuln khiét vé mit sinh hoc sinh
tinh thé hinh ludng thap. Thanh phin mdi trudong MPA (granylit): NaCl 5g, cao thit
5g, pepton 10g, agar 20g, 40 pH 7. ‘
Vi du 2: Xac dinh duéi loai ctia chung Bacillus thuringiensis serovar aizawai TrC5.4
thudn khiét v& mat sinh hoc bing phan mg huyét thanh

Céc ching vi khudn thuln khiét v& mit sinh hoc sau khi phan 1ap c6 tinh thé
hinh ludng thap duoc cly vao trong 6ng craige, 6ng craige 12 6ng thily tinh nhé, dugc
cém thing dng vao moi trudng craige chira trong bng nghiém to. Thoi gian nudi 1a 18
gity dén 24 gio va nhiét 40 nudi 1a 28°C. Bacillus thuringiensis 1a vi khuén c6 kha ning
chuyén dong s& di chuyén 1én phia trén b& mit moi tfuimg gitra dng craige va éng
nghiém. Céy chuyén nhing té bao nay vao dng craige mot 14n nira. Khi vi khuén phét
trién trén Ong craige véi thoi gian chuyén dong 13 16-18 gid thi cdy duoc vao dng
nghiém chira khoang 2ml méi truong MPB rdi nudi léc véi tde do 70 vong/phit tir 8-
12 gio.

Phan ing ngung két gitta vi khuén Bacillus. thuringiensis v6i type huyét thanh
H7 dugc quan sét trén kinh hién vi: 14y 2ul dich nudi nhé 1én phién kinh 16m dé kiém
tra kha ning chuyén dong cua vi khuén, sau d6 nho tiép 2pl huyét thanh H7 chuén c6
do pha loang 100 14n va quan sat duéi kinh hién vi.-Huyét thanh H7 s& gy ra hién
twong ngung két véi vi khuan Bacillus thuringiensis 1am cho vi khuén mét kha ning
chuyén d6ng hoan toan. B4 xe’ic dinh ching TrC5.4 thué‘m khiét v& mat sinh hoc thudc
dudi loai aizawai.

Thanh phin cic mbi truong (gramy/lit)

Thanh phin | Mai truong Craige Moi trudng MPB
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NaCl | | 5 5
Cao thit . | 3-5
Pepton 3-5 _ 10

Bacto agar 10
Nuée cit ' | 1 1
pH 7 7

Vi du 3: Phan 1ap gen va xé4c dinh trinh ty ADN cua gen cry/Be cua chung Bacillus
thuringiensis serovar aizawai TrC5.4
ADN téng sb cua ching vi khuin thuin khiét V'é mit sinh hoc dugc tach chiét
theo phwong phap cia Mayjonade va cong-su (2018). Thu t& bao vi khudn tir 2 ml dich
nudi cdy qua dém bang cach ly tim & 5000 vong/phit trong 10 phat & nhiét do phbng.
B6 sung 600 pl dém chiét (PVP 1%, Na,S,05 1%, NaCl 0,5 M, Tris 100 mM, EDTA
50 mM, SDS 1,25%) da dugc 1am 4m t6i 65°C va 4 ul RNAse (100 mg/ml), 14p tirc
tron déu bang cach hut 1én xuéng 10 14n béng pipet v6i dau tip to, tranh st dung vortex
vi s& lam dut gay ADN. U méu & 50°C trong 30 phut, cir 10 phit dao bng mAu 20 1an
giup ddng nhat dich pha té bao. B6 sung 200pl Kali acetat 5M, dao 6ng 20 1an, G mAu
& 4°C dé taa hoan toan protein. Ly tdm 5000 Vong/phut trong 10 phut & 4°C, chuyen
dich ndi sang 6ng 2 ml méi. vBo sung 1 luong thé thich tuong duong dém gin
(PEG8000 20%, NaCl 3M) va 1/18 thé tich dung dich hat tir Serapure (hat tir Sera-
Mag SpeedBead dd dugc carboxyl hoa (Fisher Scientific, Pittsburgh, PA, USA) 2%,
PEG8000 18%, NaCl 1M, Tris-HC1 10 mM pH 8, EDTA 1 mM pH 8, Tween 20
0,05%), tron déu bing cach ddo dng 20 lan, & mAu & nhiét 46 phong trong 10 pht. Ly
tAm nhanh trong 1 gidy, dat 6ng trén rack tir 3 phut dén khi dich trong 6ng trd nén
trong sudt. Loai bd ,dic'h ma khong phé v& tia hat tir. B6 sung 1 ml dém rtra (Etanol
75%), 14y 6ng khoi rack tir va ddo 6ng 20 lf?ln; Ly tAm nhanh trong 1 gidy, dat 6ng trén
rack tlr va doi 30 gidy dén khi dich trong dng trong tré nén subt, hit bo dém rira. Lip
lai budc rira nay thém 1 13n nita. Sau d6 1am kho tia hat tir trong 1 phut. B6 sung
150u1 dém EB da dugc lam 4m 50°C, bang thanh éng dé hat tir phan tin déu trong
dém. Ly tdm nhanh 1 gidy va dat o 6ng trén rack tir, choy dén khi dich tré nén trong sudt,
hat dich ADN chuyén sang dng méi.

Phan tt ADN tach tir chung TrC5.4 dugc su dung d& khuéch dai doan 2,1 kb
cta gen crylBe bang k¥ thuit PCR st dung cap mdi dic hiéu cta gen crylBe (5'-
TGTAAGTACAACGTAAAAGGAGGAA -3 va 5'-
CAAGCAGAATTCATCCGATAAAC -3 ). Phan timg PCR duoc thuc hién theo céc
phuong phép chuin dugc mo ta bdi Sambrook va Russell (2001). Két.qua thu duge
mdt phan doan gen c6 kich thuéc khoang 2,1 kb. Phan doan ADN 2,1-kb dugc gén
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vao vecto tich dong pJET1.2/blunt va bién nap vao vi khuén E. coli DH10B. Céc
plasmit tai td hop dugc dit tén 1a pJET1.2-cry1Be. Khuén lac duoc du doan c6 mang
vecto tai to hop dugc nudi trong moi truong LB 1éng c6 bd sung Ampicilin ndng do
50pg/ml va tach ADN plasmit dé kiém tra sy c6 mit ciia gen. ADN plasmit tai t6 hop
duge kiém tra bang k¥ thuat PCR va x&r 1y v6i enzym gi6i han. Trinh tu gen crylBe
dugc x4c dinh theo phuong phép cia Sanger va cong su trén may xac dinh trinh tu
ADN tur dong ALP Express sit dung cac doan mdi gin huynh quang va b hoa chit
chuin @ nhan gen bing PCR cua hang Amersham Pharmacial Biotech. Céc sé lidu
dugc xit Iy trén phén mém PC GENE (Thuy S¥), da x4c dinh doan gen crylBe c6 kich
thuée 2106 bp ma hoa trinh tir 702 axit amin véi trong lugng phén tir tinh todn theo ly
thuyét 1a 79 kDa. Két qua cho théy, trinh tw doan gen crylBe dugc tach tir ching
TrC5.4 ¢6 do twong ddng 100% so véi gen crylBel dugc cong b trén ngén hang gen.
Vi du 4: Biéu hién gen crylBe cla chung Bacillus thuringiensis sérovar aizawai
TrC5.4 trong E. coli BL21(DE3). ’

Doan gen 2,1 kb dugc cit khoi plasmit tai td hop pJET1.2-cry1Be va gén vao
vecto bidu hién pET32a(+) bdi 2 enzym gi6i han BamHI va HindIII. Vecto téi t0 hop
pET32a-crylBe dugc bién nap vao té bao E. coli ching BL21(DE3). San pham bién
nap dugc nudi cdy trén dia moi truémg LBA c6 bd sung Ampicilin 50 pg/ml, 37°C
trong khoang 14-16 gid; sau d6 dugc kidm tra bing colony-PCR. Nhiing khudn lac
mang vecto tai td hop dugc biéu hién trong mdi trudng co chit cam tmg 13 IPTG
0,1mM, 28°C trong 16 gid. Kha ning biéu hién gen crylBe trong ching E. coli tai tb
hop duogc kiém tra trén gel polyacrylamide 12,5%. San phim thu dugc 14 protein tai tb
hop c6 trong luong phan tir 97 kDa.

~ Protein t4i tb hop dugc tinh ché bing cot sic ky &i lyc ProbondTM Nickel-
Chelating Resin (Invitrogen), quy trinh dugc tién hanh theo hudng din cta hang.
Protein t4i td hop tinh sach duge dinh lugng theo phuong phap Bradford (1976) dya
vao phan tng bit mau gifta protein va thué_c nhudm Coomassi Blue, sir dung albumin
huyét thanh bd (BSA) nhu protein chuén. Dyng dudng cong chudn biéu dién ndng dd
protein chuén. Ham luong protein ¢6 trong 1ml dich ban d4u dugc xac dinh theo cong
thirc:

M (mg)=c.v.a ,

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

Thir hoat tinh diét sdu duc qua dau tuong cla 2 loai protein doc tb c6 nguén géc

tir ching Bacillus thuringiensis serovar aizawai TrC35.4 thun khiét vé& mit sinh hoc:
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Hbn hop bao tir va tinh thé clia ching TrC5.4, protein doc tb tai té hop tinh sach va
chua tinh sach tir ching E. coli BL21(DE3). Péi tugng cc“)h'trﬁng thir nghi€ém 1a sau
duc qua diu tuong (Etiella zinkenella — thudc b canh vay).

Ching TrC5.4 thudn khiét v& mat sinh hoc dugc nudi B trong 200 ml moi
treong LB, lic 200 vong/phut, 72 gid. Hon hop bao tir va tinh thé duogc ly tdm thu cdn
& 12.000 vong/phut, 10 phat. Hoa tan cén trong 20 ml nudce cit khir tring, thu dugc
dung dich chtra bao tir va tinh thé. ’

Chuén bi mdi truong nhan tao:

a) 200g thtc an tbng hop + 625 ml nuéc cét, cho may xay sinh t6
b) 20g agar + 375 ml nude cAt, dun néng agar
Tron b vao a, dao déu trong may xay sinh tb

P4 thire dn vao cac hop nhua (dai 9 cm x rdng 6 cm'x cao 3,5 cm): 20g/hdp. pé
mi trudng ngudi, cit moi truong thanh céc khdi vudng nhé (2x2mm). B6 sung 2ml
dich bao tir va tinh thé cia ching TrC5.4 vao mdi hop moi trudng (rdi déu), dé qua
dém cho dich canh khuén tham déu vao mdi trudong.

Tién hanh bit sdu duc qua dau twong tudi 2-3 vao céc hop nhya chuta moi
truomg da chuin bi. Mdi hop 10 con séu, mdi cong thirc 1ap lai 3 1an. Song song la d6i
chimg 4m bd sung 2ml nude cht vO trang + 10 sau tudi 2-3/hdp moi 'trub'ng, 3 14n nhic
lai. Ching TrC5.4 thudn khiét v& mit sinh hoc c¢6 hoat tinh diét sdu duc qua diu twong
cao, dat 96,67% sau 5 ngay thir nghiém.

" Thir hoat tinh diét sdu duc qua ddu tuong cla protein tai t6 hop Cry1Be bidu
hién trong vi khuan E. coli dugc tién hanh nhu sau: (1) Nudi cly va cam ung biéu
hién 150 ml protein téi t5 hop sao cho OD dat >2; (2) Ly tam thu sinh khéi protein
& 6000 v/p trong 10 phut; (3) Pha mang bang siéu 4m v6i 10 ml dung dich EB trong
15 phut dé thu dich tan chira protein; (4) Thir hoat tinh diét sdu duc qua déu tuong
chia protein tai t6 hop: 1 cbe thire 4n chira 20g thirc #n nhan tao + 1ml dich protein
t4i t hop + 10 ca thé sau thir nghiém; thi nghiém dugc 1ap lai 3 1an; song song 1a
cc cong thirc thi nghiém dbi chimg bao gdm: Sinh khoi ching E. coli BL21, dung
dich phé mau EB va nudc vd trung; Nubi siu & diéu kién nhiét do phong, két qua
sau 5 ngay thir nghiém, hoat tinh diét sdu duc qua dau turong cua protein tai t6 hop
dat 96,67%; Nhu vy, sau khi thay d6i vat chi thi protein doc to CrylBe van gitt
hoat tinh cao ddi v6i sau duc quéa d4u twong.

Tién hanh tinh sach bing cot sic ky ai luc Probond™ Nickel-Chelating
Resin va dinh lugng theo ph\iong phép Bradford protein tai td hop CrylBe. Thir
nghiém hoat tinh diét sdu theo phuong phap LC50. Protein doc t6 dugc dinh luong
va pha vé cac ndng d6 thich hop: 100 — 500 pg/ml: 1 ml dich protein duge tron déu
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v6i 20 g thirc an nhan tao + 5 sau tudi 2-3/cée, thi nghiém dugc tién hanh nhéc lai 5
1dn/cong thirc, mbi 14n 20 con saw/ 4 cbe thirc #n nhan tao; céc.cc“)ng thirc d6i chimg:
sﬂﬂmmdng<whm21dmgmmnmngBwummvommgTHemu
chét duoc tinh trung binh & cac cong thuc thi nghiém véi 5 1an nhéc lai; S6 liéu
théng ké duge dugce xt 1y, tinh toan LCs, theo phuwong phép théng ké va phan tich
phuong sai (ANOVA). Két qua thu duge LCs cta protein tinh thé doc t6 Cry1Be
dbi v6i sau duc qua dau trong 13 241,2 pg/ml.

Hiéu qua dat dwgc cia gidi phap hiru ich

‘Chung vi khuén Bacillus thuringiensis serovar aizawai TrC5.4 thudn khiét vé
mit sinh hoc 1a ching d4u tién duogc phan 13p tai Viét Nam mang gen crylBe, c6 kha
ning tao bao tir va sinh téng h(jp tinh thé ddc t6 Crlee diét sdu duc qua déu tuong
(Etiella zinkenella) - 12 loai con trung khé phong trir va gy hai nghiém trong cho san
xuét céc cdy ho dau néi riéng va nén néng nghiép Viét Nam noi chung. |

Cho dén nay, & Viét Nam chua c6 cong trinh nghién ctru nao vé gen crylBe
khing sdu duc qua dau tuwong (Efiella zinkenelld). Chung Bacillus thuringiensis
serovar aizawai TrC5.4 1a mot trong 5 chiing duge nhom nghién ctru phén 13p tai Viét
Nam mang gen cry c6 kha nang sinh protein tinh thé doc td diét sdu duc qua dau tuong
(Etiella zinkenella). | -

Chiing Bacillus thuringiensis serovar aizawai TrC5.4 thudn khiét vé mit sinh
hoc ¢6 tiém ning Gmng dung lam nguyén liéu trong sin xuét ché phim sinh hoc BT va
trong cong tac tao gidng cay trdng bién dbi gen khang con tring canh véy (cu thé 1a
~shu duc qua dau) tai Viét Nam - 12 mot thay the kha thi cho viéc klem soat cOn trung
gy hai trong nong nghi€p, giam thidu lwong thubc trir sdu hoéa hoc, dam bao an toan
1no1ﬁuongsnﬂ1&m1vasuckhoechonguohvatnuOL
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YEU CAU BAO HQ

1. Chung Bacillus thuringiensis serovar aizawai TrC5.4 thudn khiét v& mit sinh hoc
dugc phan 1p & dét tai Trai Cau tinh Thai Nguyén, Viét Nam mang gen ma hoa
protein doc t6 Cry1Be diét sdu duc qua dau tuong c6 kha niang tao bao tit va sinh téng
hop protein tinh thé doc t6 diét sdu duc qua du tliorng (Etiella zinkenella) - 4u tring
bd canh viy (Lepidoptera), trong d6 ching nday mang trinh ty nucleotit cia gen
cry21Be duge thé hién trong SEQ ID NO:1 ¢6 kich thude 2106 bp, ma hoa 702 axit
amin tao protein ddc t& Cry1Be dugc thé hién trong SEQ ID NO:2 va da dugc dang ky
trén Ngan hang gen qudc té véi sb hiéu MN725075.
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DANH MUC TRINH TU

<110> Vién Cong ngh¢ sinh hoc ,
<120> CHUNG VI KHUAN BACILLUS THURINGIENSIS SEROVAR AIZAWAI

TRC5.4 THUAN KHIET VE MAT SINH HOC MANG GEN MA HOA PROTEIN
POC TO CRY1BE DIET SAU PUC QUA PAU TUGNG

<160> 1

<210>SEQ ID NO:1

<211>2106

<212> ADN

<213> Bacillus 'thuringiensis serovar aizawai TrC5.4

<400> »

. 1 tgtaagtaca acgtaaaagg aggaattata ttgacttcaa ataggaaaaa tgagaatgaa
61 attataaatg ctttatcgat tccagctgta tegaatcatt ccgeacaaat gaatctatca
121 accgatgctc gtattgagga tagcttgtgt atagccgagg ggaacaatat cgatccattt
181 gttagcgcat caacagtcca aacgggtatt aacatagctg gtagaatact aggtgtatta
241 ggegtaccgt ttgctggaca aatagcetagt ttttatagtt ttcttgttgg tgaattatgg
301 cccecgeggea gagatecettg ggaaatttte ctagaacatg tcgaacaact tataagacaa
361 caagtaacag aaaatactag ggatacggct cttgctcgat tacaaggttt aggaaattce
421 tttagagcct atcaacagtc acttgaagat tggctagaaa accgtgatga tgcaagaacg
481 agaagtgttc tttataccca atatatagec ttagaacttg attttcttaa tgegatgeeg
541 cttttcgcaa ttagaaacca agaagttcea ttattaatgg tatatgctca agctgcaaat
601 ttacacctat tattattgag agatgccetct ctttttggta gtgaatttgg gettacatce
661 caagaaattc aacgttatta tgagcgecaa gtggaaaaaa cgagagaata ttctgattat
721 tgcgeaagat ggtataatac gggtttaaat aatttgagag ggacaaatge tgaaagttgg
781 ttgcgatata atcaattccg tagagactta acgctaggag tattagatct agtggeacta
841 ttcccaagct atgacacgceg tgtttatcca atgaatacca gtgétcaatt aacaagagaa -
901 atttatacag atécaattgg gagaacaaat gcaccttcag gatttgcaag tacgaattgg
961 tttaataata atgcaccatc gttttctgee atagaggetg cegttattag gectecgeat
1021 ctacttgatt ttccagaaca gettacaatt ttcagegtat taagtcgatg gagtaatact
1081 caatatatga attactgggt gggacataga cttgaatcge gaacaataag ggggtcatta
1141 agtacctcga cacacggaaa taccaatact tctattaatc ctgtaacatt acagttcaca -
1201 tctcgagacg tttatagaac agaatcattt gcagggataa atatacttct aactactect
1261 gtgaatggag taccttgggc tagatttaat tggagaaatc ccctgaattc tcttagaggt
1321 agccttctct atactatagg gtatactgga gtggggacac aactatttga ttcagaaact
1381 gaattaccac.cagaaacaac agaacgacca aattatgaat cttacagtca tagattatct
1441 aatataagac taatatcagg aaacactttg‘agagcaccag tatattcttg gacgcaccgt
1501 agtgcagatc gtacaaatac cattagttca gatagcataa cacaaatacc attggtaaaa
1561 tcattcaacc ttaattcagg tacttctgta gtcagtggece caggatttac aggaggggat
1621 ataatccgaa ctaacgttaa tggtagtgta ctaagtatgg gtcttaattt taataataca
1681 tcattacagc ggtatcgegt gagagttcgt tatgetgett ctcaaacaat ggtectgagg
1741 gtaactgtcg gagggagtac tacttttgat caaggattcc ctagtactat gagtgcaaat
1801 gagtctttga catctcaatc attfagattt gcagaatttc ctgtaggtat tagtgcatct
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" 1861 ggcagtcaaa ctgctggaat aagtataagt aataatgcag gtagacaaac gtttcacttt
1921 gataaaattg aattcattcc aattactgca accttcgaag cagaatatga tttagaaaga
1981 gegeaagagg cggtgaatge tetgtttact aatacgaatc caagaaggtt gaaaacaggt
2041 gtgacagatt atcatattga tgaagtatcc aatttagtgg cgtgtttatc ggatgaattc
2101 tgcttg

<210> SEQ ID NO:2

<211> 702

<212> Protein

<213> Bacillus thuringiensis serovar aizawai TrC5.4

<400>

CKYNVKGGIILTSNRKNENEIINALSIPAVSNHSAQMNLSTDARIEDSLCIAEGNNIDPFVSASTVQ
TGINIAGRILGVLGVPFAGQIASFYSFLVGELWPRGRDPWEIFLEHVEQLIR_QQVTENTRDTALAR ’
LQGLGNSFRAYQQSLEDWLENRDDARTRSVLYTQYIALELDFLNAMPLFAIRNQEVPLLMVYAQ
AANLHLLLLRDASLFGSEFGLTSQEIQRYYERQVEKTREYSDYCARWYNTGLNNLRGTNAESWL
RYNQFRRDLTLGVLDLVALFPSYDTRVYPMNTSAQLTREIYTDPIGRTNAPSGFASTNWFNNNAP
SFSATEAAVIRPPHLLDFPEQLTIFSVLSRWSNTQYMNYWVGHRLESRTIRGSLSTSTHGNTNTSIN
PVTLQFTSRDVYRTESFAGINELTTPVNGVPWARF NWRNPLNSLRGSLLYTIGYTGVGTQLFDSE
TELPPETTERPNYESYSHRLSNIRLISGNTLRAPVYSWTHRSADRTNTISSDSITQIPLVKSFNLNSG
TSVVSGPGFTGGDIIRTNVNGSVLSMGLNFNNT SLQRYRVRVRYAASQTMVLRVTVGGSTTFDQ
GFPSTMSANESLTSQSFRFAEFPVGISASGSQTAGISISNNAGRQTFHFDKIEFIPITATFEAEYDLER
AQEAVNALFTNTNPRRLKTGVTDYHIDEVSNLVACLSDEFCL
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