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Linh vie k¥ thudt duec dé cap

Sang ché d& cap dén chung vi khuin Bacillus thuringiensis serovar canadensis
SP14.2 thuén khiét vé mit sinh hoc phén 14p tir d4t tai Sa Pa tinh Lio Cai, Viét Nam
c6 khi ning sinh tong hop protein doc tb Cry2Ab39 diét 4u tring bd canh vay
(Lepidoptera), cu thé 13 sau duc qua dau twong (lodi Etiella zinkenella) va mang trinh
tw gen cry24b39 ma hoéa protein doc 6 tir ching nay.
Tinh trang k§ thuit ciia sing ché

D3u trong 12 mdt trong nhimg nhém cay trdng quan trong hang dau trén thé
gi6i. Pay ciing 12 loai ciy trng c6 tic dung trong viéc luin xen canh, cai tao dét rit
hiéu qua. Mic di nhu cu d4u twong trong nude rit cao nhung dién tich gieo trong va
san luong ddu twong tai Viét Nam dang gidm kha manh, do ning suit thip. Mic di
nuéc ta d bit dAu tién hanh san xuit trén quy m6 cong nghi€p tir ndm 2011 nhung
Viét Nam vén tiép tuc phai nhép khéu phén 16n luong d4u twong nham bu dip su thiéu
hut vé thuc phim protein trong nudc va dap tmg nhu ciu ngay cang tang cia nganh
cong nghiép thirc &n chin nudi va nubi trong thity san. Theo Cuc Chin nubi Viét Nam,
. ha‘mg nim Viét Nam phai nhap ngudn nguyén liéu @& ché bién dau thuc vat va thirc in
gia stic véi tong gia tri 1én dén 3,7 ty USD, trong d6 riéng khd dau du tuong da c6 2,7
tridu tan (twong dwong 5,4 tridu tin hat, gip 30 14n so véi sén luong san xuét duge tai
Viét Nam), ddy 1a su nghich ly ctia mot qudc gia véi nganh néng nghi€p 1a chinh va c6
truyén thong san xuat dau trong.

MGt trong nhiing nguyén nhén 1dm anh huéng 16n dén ning sudt ddu twong 1a
sdu bénh. Sau hai dau twong 13 nhém ddi twong thuong xuyén giy ra nhing thiét hai
d4ang ké d6i voi san xudt dau tuong. Sau hai dau twong gdm nhiéu nhém: nhém su hai
tit c4 cac bd phén cua cdy, nhom sau hai 14, than, qud, sdu hai trong dat. Co t6i 360
loai sAu hai dau tuong & cac vimg trong d4u tuong trén thé gid1. Trong cac loai sau hai
déu twong thi sau duc qua (Etiella zinkenella) phan bb rong rii va giy hai & nhiéu
vung trSng dau trén thé gibi. O Viét Nam, thi€t hai do sdu duc qua ti ning suét 1én
‘dén 70-80% néu khong dwgc phong trix hop ly. Tuy diéu kién dia ly, khi hiu ma sau
hai d4u trong ¢ mdi mdt nudc cé dic trung vé loai va mirc d6 pha hoai riéng. Vung
Dbong nam nudc My, dau tuong bi pha hai boi 4 loai séu chinh: siu do Pseudoplusia
includens, siu xanh Helicoverpa zea, sau duc thin Elasmopalpus lignosellus, siu in 14
Anticarsia gemmatalis (Walker va cs, 2000). Ving Dong va Péng nam Chau A, dau
tuong bi tdn cong béi nhidu loai sau chinh: Hi elicoverpa armigera, Spodoptera litura,
S. exigua phé hai 14 giai doan dﬁu vu, 1€p Bemisia tabaci, Megalurothrips usitatus va
Edwardsiana avescens chich hit 14; sdu cubn 14 Omiodes indicata gdy hong 14 nghiém
trong; va sdu duc qué Etiella zinckenella, Maruca vitrata pha hai nghiém trong ning
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suit dau vao cubi vu (Srinivasan va cs, 2009). G Viét Nam, theo t116ng ké thi ¢6 3
nhém siu chinh: sdu bd canh vay (Sau duc qua Etiella zinckenella, Maruca vitrata;
sdu &n 14 hoa: sdu xanh Helicoverpa armigera, sau xanh da lang Spodoptera exigua,
sau khoang Spodoptera litura, sdu cudn 14 Omiodes indicata), sdu bo hai canh (doi duc
gdc Ophiomyia phaseoli, doi duc thin Melanagromyza sojae) va bd canh ngira (rép
Aphis craccivora Koch, Aphis glycines Matsumura).

Bién phap st dung cdy du trong chuyén gen khang sau di duoc tmg dung rong

18i & nhiéu nude trén thé gidi. Trong mot thoi gian dai viée st dung thube trir sdu cb
~ ngudn gbc Bacillus thuringiensis c6 hiéu qua phong trir sdu cao va than thién v6i moi
- truong. Cung vdi viée st dung thubc trir sau ¢6 chira Bacillus thuringiensis, thi viéc sit
dung cay trong chuyén gen Bacillus thuringiensis d3 1am giam luong thudc trir siu st
dung d6i véi cy trong. Mt khéc, con tring ciing d4 phat trién kha ning khang d4i véi
mét hodc mot vai protein Cry, cho nén diéu chinh liéu lwong 13 giai phap kha thi dé
kéo dai hiéu lyc cha cdy chuyén gen Bacillus thuringiensis (Kumar va cs, 2008;
Brindha va cs, 2013). Ngudn gen khang cén tring c6 gia tri d& bién nap vao cay trong
c6 ngudn gdc tir dong vat, thic vat, vi sinh vat hoic gen tong hop nhan tao ciing dugc
chuyén vao céy tréng. Trong nhimg nim gin d4y, rat nhiéu nha khoa hoc d tap trung
nghién céru chuyén gen va biéu hién doc t6 Bt (tir vi khudn Bacillus thuringiensis) vao
thuce vat. |
. Trong qué trinh sinh truéng va phat trién, vi khuan Bacillus thuringiensis c6
kha niing sinh ra 3 loai protein ddc t6 diét con tring chinh 13 Cry, Cyt va Vip. Trong
d6, doc t6 Cry 1a ho ddc t6 quan trong va tmg dung nhiéu nhit trong san xuét thudc trix
sau BT vi chuyén gen khang sau vio cdy trong. DPoc t6 Cry (do cic gen cry m3 hoa)
dugc chia thanh 6 nhém chinh: Cryl, Cry2, Cry3, Cry4, Cry5 va Cry6. Theo théng ké
két qua cong bo trén thé gidi, cac gen doc t6 tir vi khuin Bt diét cac loai sdu hai dau
tap trung chit yéu & cac nhém gen: cryl, cry2, vip. C6 gen c6 phd diét sau kha rong.
Gen crylAb c6 thé diét dugc cac loai siu canh viy Maruca vitrata, Spodoptera exigua,
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 cs, 1996; Strizhov
va cs, 1997; Walker va cs, 2000; Guo Hong Nian va cs, 2003; Ibargutxi va cs, 2008;
HernandezMartinez va cs, 2008; Onstad va cs, 2012; Palma va cs, 2012). Tuy nhién,
‘'hién nay cac cong bd vé gen cry khang sdu duc qua d4u twong (Etiella zinkenella) 14
chua cé.

Gen cry24b do Chen va ddng tac gia phat hién dau tién vio nim 1999 tir ching
- Bacillus thuringiensis serovar kurstaki Btc002, gen ma hoa protein doc t& Cry2Ab
gdm 632 axit amin, trong hrong phén tir 71 kDa, gen cry24b d3 dugc tac gia ding ky
trén Ngn hang gen véi mi s6 AAG36762.1. Sau d6, mot s6 nghién ciru v& gen cry24b
d4 dwgc cong bd: Jain (2006) dd biéu hién thanh cong gen cry24b thu duge protein
doc t6 c6 trong hrgng phan tir 65 kDa diét sau hai ca chua (Helicoverpa armigera);
Nam 2014, Pan va cong su dd phén lap duwoc gen cry24b tix chung Bacillus
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thuringiensis FIAT12 va dugc Uy ban danh phap qudc t& Bt-toxin dit tén 1a cry245b30,
gen mé hoéa protein doc t6 Cry2Ab30 c6 kha ning diét siu to (Plutella xylostella) cao.

Nhur véy, trén thé gi6i chura c6 nghién ciru nao vé gen cry2Ab39 mi hoa protein
doc td Cry2Ab39 diét sau duc quéa diu twong. O nudc ta, cling chua c6 mdt cong b
nio nghién ctru vé gen cry24b39 phan 14p & Viét Nam. Gan day, nhom tac gia di phin
13p thanh cong mot s& gen cry tir mot s& chung Bacillus thuringiensis c¢6 kha nang sau
duc qud dau twong (Etiella zinkenella), trong d6 ching Bacillus thuringiensis serovar
canadensis SP14.2 mang gen cry2Ab39 c6 kha ning diét sdu duc qua diu twong
(Etiella zinkenella), doan gen m3 hoa protein ddoc t6 Cry2Ab39 cia chimg SP14.2 c6
kich thuéc 1899 bp va di dugc ding ky trén Ngan hang gen qudc t€ v6i m3 sb
MN319700.1, doc t6 Cry2Ab39 di dugc Uy ban danh phéap doc tb khang sau cia vi
khuén Bacillus thuringiensis (Bacillus thuringiensis toxin nomenclature -
www.lifesci.sussex.ac.uk), nay 13 Trung tdm Tai nguyén protein vi khun khang sdu
(The Bacterial Pesticidal Protein Resource Center - BPPRC) cong nhin 13 doc t6 méi
nim 2020 véi mi s6 QIQ19560. Pay 1a ngudn nguyén liéu phuc vu cho cong tac
chuyén gen khang sau duc qua vao cdy dau tuong ciing nhu trong san xuét thudc trix
sau sinh hoc BT.
Bén chit ki thuat ciia sing ché

‘Muc dich cua sang ché 1a giai quyet cac van d& néu trén. P& dat duoc muc dich
do sang ché d& cap dén chung vi khuén ti nhién phan 1ap tai Vi€t Nam c6 kha ning
tao protein tinh thé doc t6 diét con tring b canh vay. Cu thé, sang ché @ cap dén
chiing vi khuan Bacillus thuringiensis serovar canadensis SP14.2 thuan khiét v& mit
sinh hoc mang gen cry24b39 mi héa protein tinh thé doc t6 Cry2Ab39 c6 hoat tinh
diét con trung bd canh Véy cao, cu thé 13 sau duc qua dau twong (loai Etiella
zinkenella).
_ Chiing vi khuén Bacillus thuringiensis serovar canadensis SP14.2 thuin khiét

vé mit sinh hoc mang trinh ty ADN m4 héa protein tinh thé doc Cry2Ab39.

» ‘Theo khia canh thir nhét, sing che dé cap dén ching Bacillus thuringiensis
serovar canadensis SP14.2 thuén khiét vé mit sinh hoc phén 14p tir dét tai Sa Pa tinh
Lao Cai, Viét Nam c6 hoat tinh diét sdu duc qua déu twong cao. Chiing SP14.2 c6 kha
ning tao bao tir va sinh tinh thé doc t6 Cry2Ab39 diét sdu duc qua dau trong vdi hoat
tinh cao, dat 93,33%.

Theo khia canh thir hai, chiing Bacillus thuringiensis serovar canadensis SP14.2
thuan khiét vé mit sinh hoc mang trinh ty ADN cua gen cry2Ab39 ma hoa protein doc
t6 Cry2Ab39 di€t sau duc qua du tuong. Trinh ty ADN ma hda protein tinh thé doc td
Cry2Ab39 c6 kich thudc 1899 bp dugce néu trong SEQ ID NO:1, mi hoa 633 axit amin
san sinh mét protein tinh thé doc t6 c6 trong hrong 70,79 kDa d3 duoc ding ky trén
ngn hang gen Qudc t& véi mi s& MN319700.1 va da dugc Uy ban danh phép doc tb
khing siu cta vi khudn Bacillus thuringiensis (Bacillus thuringiensis toxin
nomenclature - www lifesci.sussex.ac.uk), nay 1a Trung tim Tai nguyén protein vi
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khuén khang sau (The Bacterial Pesticidal Protein Resource Center - BPPRC) cong
nhan 13 ddc t6 méi nam 2020 véi ma sé QIQ19560.
M0 ta vin tit cAc hinh vé

Hinh 1 13 hinh anh thé hién khuin lac ching Bacillus thuringiensis serovar
canadensis SP14.2 trén méi trudng thach dinh dudng (A). Khuan lac hinh tron, mau
trang duc, khong nhin mép; Hinh dang tinh thé tir chiing Bacillus thuringiensis serovar

canadenszs SP14.2 (B) chup duéi kinh hién vi quang hoc (d6 phéng dai 100 1in). Tinh
thé hinh cau.

Hinh 2 13 hinh anh thé hién két qua thir nghiém hoat tinh diét sdu duc qua dau
twong ciia hén hop bao tir va tinh thé tir ching Bacillus thuringiensis serovar
canadensis SP14.2. Sau chét do doc td tir ching SP14.2 ¢6 mau den.

* Hinh 3 13 hinh anh thé hién két qua khuéch dai gen cry2Ab39 tr chung Bacillus
 thuringiensis ser()va:r canadensis SP14.2 (1) va thang DNA chuin (M). Gen cry24539
c6 kich thudc xap xi 1900 bp.

Hinh 4 13 hinh 4nh thé hién két qua biéu hJen protein tai td horp Cry2Ab39 dang
tan (1), dang khong tan (2) va thang protein chudn (M). Protein t4i t5 hop Cry2Ab39
c6 trong luong khoang 90kDa.

- M@ ta chi tiét sdng ché
- Sang ché dé cap dén ching vi khuln Bacillus thuringiensis serovar canadensis
SP14.2 thuén khiét v& mit sinh hoc, dugc phan 14p tir miu dét thu thip & Sa Pa tinh
Lao Cai, Viét Nam. Ching SP14.2 c¢6 hoat tinh diét sdu duc qua d4u twong cao va
mang trinh tr ADN m3 héa protein ddc t& Cry2Ab39 tir ching nay s& dugc boc 16 16
rang thong qua cac phuong an thyc hién sang ché.

- - Chung Bacillus thuringiensis serovar canadensis SP14.2 dugc phén 1dp tir
~ miu dat qua cac budc: Liy 1 g dit hoa trong 9 ml nudc cét vd tring, 1ic 150
vong/phit trong 15 phat. 1 ml dich huyén phu dugc & & nhiét 6 70°C trong 15 phat d8
loai b té bio sinh dudng. Dich d xir 1i nhiét dugc pha lofing v6i nudce cét vo tring &
cac ndng d6 tir 10™ dén 10°. Hizt 100 pl dich pha losing vao dia petri chira méi trudmg
MPA (0,5% cao thit; 1% peptone; 0,5% NaCl va 2% agar; d6 pH 7,0-7,2) 1ol trai déu
dung dich trén mat thach bﬁng que gat vb tring, & mdi ndng do pha loing ciy 1én 3 dia
moi trudng dinh duong, nudi & 28°C trong 72 dén 96 gid. Pa x4c dmh ching SP14.2
sinh tinh thé hinh cu.

- Ching Bacillus thuringiensis serovar canadensis SP14.2 dugc phéan loai duédi
loai theo 60 typ huyét thanh va d3 c6 phan tmg ngung két véi typ huyét thanh H5a,5¢
nén ching SP14.2 thudc dudi loai canadensis.

- Thir nghiém hoat tinh diét sdu duc qua déu tuong (Etiella zinkenella) clia hén
hop bao tir va tinh thé tr nhién cia chiung Bacillus thuringiensis serovar canadensis
SP14.2. D x4c dinh ching SP14.2 ¢6 hoat tinh diét siu duc qua du tuong cao dat
93,33%.
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- Tach chiét ADN plasmid cta ching Bacillus thuringiensis serovar canadensis
SP14.2 lam khudn, két hop sir dung cip mdi nhan gen cry24b c6 trinh tu: 5'-
ATGAATAGTGTATTGAATAGCGGAA 3 va 5'-
ATAAAGTGGTGAAATATTAGTTGGTA -3' dé khuéch dai gen cry24539. Két qua
thu dugc doan gen mé héa protein tinh thé doc t6 Cry2Ab39 (1899 bp) cia ching
Bacillus thuringiensis serovar canadensis SP14.2. |

- Poan gen 1899 bp mi hoa protein tinh thé doc 6 ciia chimg SP14.2 dugc tach
dong trong vector pJET1.2/blunt (Thermo Scientific™) va bién nap vao vi khuin E.
coli DH50.. Plasmid tai t6 hop thu dugc dit tén 1a pJET-cry2Ab39.

- Doan gen cry24539 dugc xac dinh trinh ty theo phuong phap cua Sanger va
ddng tic gid trén may xAc dinh trinh tr DNA ty dong Applied Biosystems 3500
(Thermo Fisher Scientific) sit dung cac doan mdi gin huynh quang va bd héa chét
chuin dé nhin gen bing PCR cia hing Amersham Pharmacial Biotech. Trinh tu
nucleotide ctia gen cry24b39 dugc phan tich bang phan mém PC GENE (Thuy S§), da
xéac dinh doan gen cry24b39 c6 kich thudc 1899 bp ma héa 633 axit amin vdi trong
lugng phén tit 70,79 kDa d3 dugc ding ky trén ngan hang gen Qudc té véi mi sb
MN319700.1 va @3 duoc Trung tAm Tai nguyén protein vi khuén khang siu (The
Bacterial Pesticidal Protein Resource Center - BPPRC) c¢ong nhén 13 doc t6 méi nim
2020 VO’l mi s6 QIQ19560.

- Bé khing dinh cac protein do gen cry2Ab39 ma hoa van duy tri hoat tinh diét
sdu duc qua dau tuong khi thay dbi vat chu, tién hanh biéu hién protein Cry2Ab39 do
gen cry24b39 mi héa trong vi khudn E. coli nhim thu dugc cc protein doc 6 tai tb
hop c6 hoat tinh. Doan gen 1899 bp dugc cit khéi plasmid tai td hop pJET-cry2Ab39
va gin vao vector biéu hién pET32a(+) béi 2 enzym gidi han BamHI va Xhol. Vector

~ tai td hop pET32a- cry2Ab39 dugc bién nap vao céc té bao E. coli ching BL21(DE3).
 Céc khuén lac mang vecto tai td hop dugc biéu hién trong mdi trudng c6 chit cam ung
13 IPTG ndng d6 0,1 mM, 4°C trong 72 giy. Kha ning biéu hién gen cry2Ab39 trong
ching E. coli tai t6 hop dugc kiém tra trén gel polyacrylamide 12,5%. Protein téi tb
hop dugc tinh ché bang cot sic ky 4i luc Ni-NTA (Cube Biotech, Germany) va duoc
dinh luong theo phuong phap Bradford (1976). Két qua thu dugc protein tai tb hop
tinh sach c6 trong lugng phan tir khoang 90 kDa (70,79 kDa cua protein Cy1Be va
18,5 kDa cua protein Trx-His-Stag dung hop cuia vector pET32a(+)) véi ndng d6 trung
binh 14 32 pg/ml.

- Thir nghiém hoat tinh khang sau duc qua ddu twong ctia protein tai td hop
Cry2Ab39 duge tién hanh d6i véi cac prorein tai tb hop trude tinh sach va protein tai
t,é}hop sau tinh sach & c4c ndng d6 protein khac nhau. Két quéa hoat tinh dugc xir 1y sb
liéu va phan tich boi phuong phap théng ké, phan tich phuong sai (ANOVA) bing
phan mém IBM SPSS Statistics 20.0, thu dugc lidu lrong giy chét 50% (LCsp) voi sau
duc qua dau twong cia protein tai t6 hop Cry2Ab39 sau tinh sach 13 1,74 ng/g thirc an
va protein doc o Cry2Ab39 trudc tinh sach c6 hoat tinh di€t sdu duc qua dau tuong
cao, dat 96,67%.
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Chiing Bacillus thuringiensis serovar canadensis SP14.2 13 ching tu nhién dugc
phén l4p tai Viét Nam mang trinh ty ADN doan gen cry24539 mi héa hai protein tinh
thé doc t6 diét sdu duc quéa d4u twong Etiella zinkenella. Cho dén nay, chua c6 mot
cong bd nao vé gen cry24b39 cb kha ning diét siu duc qua dau tirong duge céng bd &
Viét Nam. Doan gen cry24b39 c6 kich thudc 1899 bp mi hoéa cho mét trinh tir 633
axit amin d¢ tao thanh mét protein c¢6 trong lwong phan tir 1 70,79 kDa. Khi protein
Cry2Ab39 dugc biéu hién trong vat chit khac (vi khuén E. coli) thi protein doc t§ vin
thé hién hoat tinh diét sdu duc qua d4u twong véi ty 1& gay chét cao dat 96,67%. Két
qué ndy mé ra mot huéng méi 13 img dung ngudn gen diét con trung tir vi khudn
Bacillus thuringiensis ban dia trong sin xuét thudc trir sau BT va tao gidng cdy trong
bién. dbi gen ¢ Vi€t Nam nhim tién t&i mét nén san xuit ndng nghi€p xanh - sach - bén
- viing.

Chung Bacillus thuringiensis serovar canadensis SP14.2 néu trong sang ché
hién dang dugc luu gitt tai Trung tim Giéng va Bio ton ngué)n gen vi sinh vat — Vién
- Cdng nghé sinh hoc — Vién Han 1am KHCNVN ¢ céc diéu kién khéc nhau nhur: trong
diéu kién lanh sau -80°C, trong nito 16ng va dong kho.

Vi du thuc hién sang ché

 Céc vi du duéi ddy chi nhim minh hoa cac phuong an thuc hién sang ché ma
khdng 1am han ché pham vi yéu ciu béo ho cua sang ché.
Vi du 1: Phan 1ap vi khuan Bacillus thuringiensis |

Hoa 1 g dit trong 9 ml nudc cit vo trimg, 1ac 150 vong/phut trong 15 - 20 phut.
L4y 1 ml dich huyén phi vao éng eppendorf sach u & nhiét @ 70°C trong 15 phut.
Dich d& xit 1i nhiét dugc pha lodng véi nudce cit vo tring & & cac ndng do tr 107 dén
- 10°. Hat 100 pl dich pha lodng cho vao dia petri chira moi truong MPA (gram/lit;

NaCl 5g, cao thit 5g, pepton 10g, agar 20g, &6 pH 7) rdi trai déu dung dich trén mit
thach bang que gat vo tring, & mdi ndng d6 pha lodng céy 1én 3 dia méi trudong dinh
dudng, nudi & 28°C trong 72 dén 96 gid. Sau d6, quan sat kha ning hinh thanh tinh thé
trén kinh hién vi d6i pha hoic kinh hién vi quang hoc. P4 x4c dinh ching Bacillus
thuringiensis SP14.2 sinh tinh thé hinh cau.
| Vi du 2: Xac dinh dudi loai cia ching Bacillus thuringiensis SP14.2 bang phan tmg
huyét thanh _

Céc chiing vi khuén Bacillus thuringiensis sau khi phan 14p c6 tinh thé hinh ciu
dugc cly vao trong 6ng craige, dng craige 13 6ng thity tinh nho, duge cdm thing dimg
vao mdi trudng craige (Mdi trudong craige: NaCl 5g; pepton 5g; bacto agar 10g; 46 pH
7, nudc cat 1 lit) chira trong 6ng nghiém to. Thoi gian nudi 13 18 giy dén 24 giv va
nhiét 6 nudi 12 28°C. Nhimg t& bao Bacillus thuringiensis di chuyén 1én phia trén bé
‘mit mbi trudng gitra dng craige va 6ng nghiém s& dugc cdy chuyén vao éng craige
mdt 14n nira. Khi vi khuan phat trién trén 6ng craige v6i thoi gian chuyén dong 13 16-
18 giv thi cy dugc vao dng nghiém chira khoang 2ml méi truomg MPB (gram/lit:
NaCl 5g; cao thit 5g; pepton 10g; nudc cat 1 lit; d6 pH 7) rdi nuéi lic véi tde dd 70
vong/phut tir 8-12 gid.
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Phan tmg ngung két giita vi khudn Bacillus thuringiensis v6i type huyét thanh
H5a,5¢ dugc quan sat trén kinh hién vi: nho 2l dich nu6i 1én phién kinh 16m dé kiém
tra kha ning chuyén dong ctia vi khun, sau d6 nho tiép 2ul huyét thanh H5a,5¢ chun
c6 dd pha lodng 50 lan va quan sat dudi kinh hién vi. Chung vi khudn mAt kha nang
chuyén dong hoan toan do huyét thanh gay ra hién tugng ngung két chimng t6 ching d6
thudc dudi lodi canadensis. Da xéac dinh ching Bacillus thuringiensis SP14.2 thudc
dudi loai canadensis.

Vi du 3: Phén 1ap gen cry24b39 va xac dinh trinh tw ADN cta gen cry24b39 cia
ching Bacillus thuringiensis serovar canadensis SP14.2

ADN tong s6 cia ching SP14.2 dugc tich chiét theo phuong phép cia
Mayjonade va cong su (2018). Phan tir ADN tach tir ching SP14.2 dugc st dung lam
khuon dé khuéch dai doan gen cry24b39 bing k§ thuit PCR sir dung cip moi dic hidu
cua gen cry24Ab (5’-CGCGGATCCATGAATAGTGTATTGAATAGCGG-3" va 5°-
CCGCTCGAGATAAAGTGGTGAAATATTAGTTGG-3’). Phan tmg PCR dugc thuc
hién theo cac phuong phap chudn dugc md ta boi Sambrook va Russell (2001), véi
chu trinh nhiét: 98°C 30 gidly - 30 chu ky ciia 98°C 10 gidy, 60°C 15 gidy, 72°C 1,5
phut - 72°C 5 phit. Két qua thu dwoc mot doan gen c6 kich thude khoang 1,9 kb. Poan
gen 1,9 kb dugc gin vao vector tach dong pJET1.2/blunt tao véc to tai td hop g(_)i la
pJET-cry2Ab39, véc to tai td hop nay dugc bién nap vio vi khuin E. coli DH5a.
Khun lac dugc di doan c6 mang vecto tai td hop dugc nudi trong méi trudng LB c6
b6 sung Ampicilin ndng ¢ 100 pg/ml va tich ADN plasmid dé kiém tra sy c6 mit cia
gen'b:?mg cach xtt Iy véi cdp enzyme gidi han BamHI, Xhol. Trinh ty ADN ciia gen
cry24b39 dugc xac dinh theo phuong phap cia Sanger va cong su trén may xac dinh
trinh ty DNA tu dong Applied Biosystems 3500 Genetic Analyzer (Thermo Fisher
Scientific) sir dung cac doan mdi gan huynh quang va bd héa chat chudn d& nhén gen
bang PCR ciia hing Amersham Pharmacial Biotech. Cac s liéu dwoc xir Iy trén phén
mém PC GENE (Thuy S¥), dd xac dinh doan gen cry24b39 c6 kich thudc 1899 bp mi
~ héa trinh ty 633 axit amin véi trong lwong phéan 70,79 kDa. Két qua cho thiy, trinh ty
 doan gen cry24b39 duoc tach tir ching Bacillus thuringiensis serovar canadensis
SP14.2 ¢6 db twong ddng 99,21% so véi gen tham chiu trén Ngén hang gen.

- Vi du 4: Biéu hién gen cry24b39 cua ching Bacillus thuringiensis serovar canadensis
SP14.2 trong E. coli BL21(DE3).

Doan gen cry24b39 dugc cit khoi plasmid tai t6 hop pBT-cry2Ab39 va gin
vao vector biéu hién pET32a(+) béi 2 enzym gi6i han BamHI va Xhol, tao véc to tai tb
hop pET32a-cry2Ab39. Vector ti t6 hop pET32a-cry2Ab39 dugc bién nap vao t& bao
E. coli ching BL21(DE3). Khuén lac vi khuan BL21 chira véc to tai t6 hop pET32a-
cry2Ab39 duge nudi cdy trong 5 ml méi truong LB 1éng c6 bd sung khang sinh
Ampicilin 100 pg/ml, nudi & 37°C, lic 200 vong/phat qua dém. Ciy chuyén 1 ml dich
khuin d3 nubi qua dém sang 100 ml méi trudmg LB méi va nudi & 37°C, 1ic 200
vong/phit dén khi gia tri ODggo = 0,4-0,6 thi bd sung chit cam tmg IPTG ndng d6 100
UM va chuyén sang nudi lac 200 vong/phut & 4°C trong 72 gitr d& biéu hién protein
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ngoai lai. Ly tdm dich nudi cdy ¢ 6000 vong/phut trong 10 phit ¢ thu cin té bao, cin
t€ bao dugc hoa trong dung dich dém PBS 1X (gram/lit: 8 g NaCl; 0,2 g KCl; 1,44 g
Na,HPO4 2H,0; 0,24 g KH,PO4; d6 pH7,4; nudc cit dén 1 lit). Bb sung lysozyme t6i
ndng d6 0,1 mg/ml, & trén d4 1 gid va tién hanh siéu 4m pha té bao, sau d6 ly tim
13000 vong/phut trong 20 phit, thu ca dich ndi va cin dé kiém tra bang phuong phap
dién di SDS-PAGE. San phim thu duoc 14 protein t4i t8 hop dang tan va khéng tan c6
trong lugng phan tir 90 kDa.

Protein tai td hop Cry2Ab39 dugc tinh sach bing cot sic ky 41 Ni-NTA (Cube
Biotech, Germany) theo huéng din cta hing. Sau tinh sach, protein tai t hop duoc
dinh lugng theo phuong phap Bradford (1976) dura vao phan émg bét mau giita protein
va thu6c nhuém Coomassi Blue, sir dung albumin huyét thanh bd (BSA) nhu protein
chuén. Dung duong cong chuin biéu dién ndng d6 protein chuén. Ham luong protein
c6 trong 1ml dich ban d4u dwogc xéc dinh theo cong thirc:
| M (mg) =c.v.a

(Trong d6: c: ndng d6 protein theo d6 thi Img/ml, v: 13 thé tich dung dich miu cho
vao, a: 1a d§ pha loang dung dich).
Két qua x4c dinh duoc protein tai tb hop tinh sach Cry2Ab39 c¢6 trong luong phén tir
khoang 89 kDa véi ndng d6 trung binh 13 32 pg/ml.
Vi du 5: Thit hoat tinh sinh hoc

Hoat tinh diét sdu duc qua d4u twong Etiella zinkenella dugc tién hanh trén 3
dbi twong: HOn hop bao tir va tinh thé cia chimg Bacillus thuringiensis SP14.2;
protein doc t6 tai t& hop Cry2Ab39 tir ching E. coli BL21(DE3) truéc va sau tinh
sach.

Thir khd nang diét su duc qua du twong ctia hdn hop bao tir va tinh thé cia
ching SP14.2: Chiing SP14.2 dugc nubi lac trong 200 ml méi trudng LB véi toc do
150 vong/phut, 96 gi. Hon hop bao tir va tinh thé dugc ly tdm thu cin & 12000
vong/phut, 10 phut. Hoa tan cin trong 20 ml nudc cét khir tring, thu dugc dung dich
chira bao ti¢ va tinh thé. 2ml dich bao tir va tinh thé caa ching SP14.2 duoc rai déu vao
~ mbi hop moi trudng thirc in nhan tao (20% thirc in téng hop, 2% agar, nudc cét), dé
qua d&m cho dich bao tir va tinh thé thdm déu vao méi treong. Mbi hop thi nghiém tha
vio 10 con siu duc qui du tuong tudi 2-3, d6i chimg am thay dich bao ti va tinh thé
bing nudc cit vo tring va duoc tién hanh song song vé6i 16 thi nghiém, mdi cong thirc
13p lai 3 1an. Theo ddi thi nghiém trong 7 ngay, ty 18 sau chét duoc tinh theo cong thirc
caa Abbott (1925): A= (C - T)/C . 100 (A: % sau chét, C: S5 sau sdng ¢ mau dbi
chimg, T: S6 sau sdng & mau thi nghiém). Sau 7 ngay thir nghi€m, hoat tinh diét sdu
duc qua dau trong cia ching SP14.2 dugc ghi nhin 1a 93,33%.

 Thit hoat tinh diét sau duc qua dau tuong clia protein tai t6 hgp Cry2Ab39 trong
vi khuén E. coli trudc tinh sach duogc tién hanh nhu sau: 1 cbc thirc in chira 20g thirc
an nhén tao + 1ml dich protein t4i t6 hop Cry2Ab39 + 10 c4 thé siu duc qua dau twong
tudi 2-3; Cac cong thirc thi nghiém d6i chimg bao gdm: Sinh khéi ching E. coli BL21
khong chira véc to tai to hop, dung dich pha mau PBS va nudc vo tring dwoc tién hanh
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ddng thoi, mi cong thirc 13p lai 3 14n; Nubi siu & didu kién nhiét d6 phong, theo dsi
~ va tinh ty 1¢ sdu chét theo cbng thirc cia Abbott (1925). Két qua sau 7 ngiy thir
nghiém, hoat tinh diét su duc qua d4u tuong ciia protein tai t6 hop Cry2Ab39 dat
96,67%; Nhur vy, sau khi thay d6i vat chii thi hoat tinh diét sdu duc quéa déu tuong cla
protein dc t6 Cry2Ab39 khong hé suy giam.

Protein ti t6 hop Cry2Ab39 tinh sach dugc dinh lugng protein theo phuong
phap Bradford. Protein ddc o Cry2Ab39 tinh sach dugc thit nghiém hoat tinh diét
sdu theo phuong phap LCso: 1 ml dich protein Cry2Ab39 dugc tron déu véi khoang
20 g thirc dn nhan tao (sao cho dat cac n6ng d60,5; 1,0; 1,5; 2,0; 2,5; 3,0; 3,5 va 4
ug protein/g thirc &n) + 10 sau tudi 2-3/cdc; Cac cong thirc ddi chimg: sinh khébi
ching E. coli BL21, dung dich PBS va nudc vo tring dugc tién hanh song song véi
thi nghiém, mdi cong thirc dugc nhic lai 3 1an; S$6 lidu théng ké dugc dugc xir ly,
tinh toan LCs, theo phurong phap théng ké va phan tich phwong sai (AN OVA) trén
phan mém IBM SPSS Statistics 20.0. Két qua thu dugc ndng d6 giy chét 50%
(LCso) ctia protein tinh thé doc t6 Cry2Ab39 tinh sach dbi vé6i sau duc qua dau
tuong 13 1,74 pg/g thic an.

Hiu qué dat dwge clia sing ché

~Chimg vi khuan Bacillus thuringiensis serovar canadensis SP14.2 thun khiét
vé mit sinh hoc 1a ching d4u tién dugc phan 13p tai Viét Nam mang gen cry24b39, c6
kha niing tao bao tir va sinh tdng hop protein tinh thé doc t& Cry2Ab39 diét sdu duc
qud dau tuong (Etiella zinkenella) — 13 loai con trung kho phong trir va gy hai nghiém
trong cho san xuét cac cdy ho dau néi riéng va nén ndng nghiép Viét Nam néi chung.

Cho dn nay, & Viét Nam chura c6 cong trinh nghién ctru ndo v& gen cry24bh39
- khéng sau duc qua dau tuong (Etiella zinkenella) va protein doc t6 Cry2Ab39 da dugc
Uy ban danh phap doc t§ khang su ctia vi khuén Bacillus thuringiensis (Bacillus
thuringiensis toxin nomenclature - www.lifesci.sussex.ac.uk), nay 1a Trung tdm Tai
nguyén protein vi khudn khang sau (The Bacterial Pesticidal Protein Resource Center -
BPPRC) cong nhan 13 ddc t6 méi nim 2020 véi mi s6 QIQ19560.

. Chung Bacillus thuringiensis serovar canadensis SP14.2 1a mdt trong 5 chung
duoc nhém nghién ciru phan 14p tai Viét Nam mang gen cry c6 kha ning sinh protein
tinh thé doc tb diét sdu duc qua dau twong (Etiella zinkenella).

Ching vi khuén Bacillus thuringiensis serovar canadensis SP14.2 thuin khiét
vé mit sinh hoc ¢6 tiém ning g dung lam nguyén liéu trong san xuat ché pham diét
sdu sinh hoc va trong cong tac tao giéng ciy trdng chuyén gen khang c6n trung canh
_ vay (cu thé 12 sdu duc qua dau) tai Viét Nam, dan thay thé thudc trir sdu hoa hoc, nhim

tién 61 nén ndng nghiép hitu co, dam bdo an todn méi trudong sinh thai va sirc khoe
“cho ngudi, vat nuoi.
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YEU CAU BAO HQ

1. Ching vi khuén Bacillus thuringiensis serovar canadensis SP14.2 thuin khiét vé
mit sinh hoc dugc phén 1ap tir d4t tai Sa Pa tinh Lao Cai - Viét Nam, mang gen ma
héa protein doc t6 Cry2Ab39 c6 kha ning tao bao tir va sinh tdng hop protein tinh thé
doc t6 diét sdu duc qua dau twong Etiella zinkenella, trong d6 chiing nay mang trinh tw
nucleotit ctia gen cry24b39 c6 kich thuéc 1899 bp dugc thé hién trong SEQ ID NO:1
va @3 dugce ding ky trén Ngan hang gen qubc t€ v6i sb hiéu MN319700, mi héa 633
axit amin tao protein doc t6 Cry2Ab39 dugc thé hién trong SEQ ID NO:2 véi mi sb
QIQ19560 trong co s& dit liéu cua Trung tAm Tai nguyén protein vi khuan khang sdu
(The Bacterial Pesticidal Protein Resource Center - BPPRC).
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DANH MUC TRINH TU

<110> Vién Cong nghé sinh hoc

<120> CHUNG VI KHUAN BACILLUS THURINGIENSIS SEROVAR
CANADENSIS SP14.2 THUAN KHIET VE MAT SINH HOC MANG GEN MA

HOA PROTEIN PQC TO CRY2AB39 DIET SAU PUC QUA PAU TUONG

<160> 1

<210> SEQ ID NO:1
<211> 1899
<212> AND

<213> Bacillus thuringiensis serovar canadensis SP14.2

<400>

1 atgaatagtg

61
121
181
241
301
361
421
481

541
601
661
721
781
841
901
961

1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621 -

1681

1741

1801

1861

catgatccat
tggaaaaaaa
ctgttaaaga
atatttccta
ctgaatcaaa
caagcaaatg
gctgttcctt
ttaccccagt
gccaatttac
tcagcagcaa
aactattgta
atgttagaat
ttgtttaaat
ggaccécagc
caagttaatt
cctaatattg
aattacagtg
aattgtagca
ggttcagatc
actttagggt
tattttattc
ccgttacact
cgagcttata
ggttctatga
gcaactcaag
gattctttaa
aatagttaca
ataaacggta
aatgataatg
tctgatgtac
aatattatgc

tattgaatag
ttagttttca
ataatcatag
aagtggggag
gtggtagtac
gacttaatac
tagaagagtt
tatcaataac
tccagatgca
atctttecttt
cattacgtac
taaatacgta
ttagaacata
atcaaagcct
agacccaatc
caaattatgt
ttggtttacc
gaggagtttc
catttctccc
gggagggcgt
taaggagtgg
gtaatatttc
ataatgaaat
tggtatctgt
ttcatttagc
tgaataatca
ggtttgaaca
atctttattt
gggtatatac
gagctcgttt
cattagatat
ttgtaccaac

cggaagaact
acacaaatca
tttataccta
tcttgttgga
aaatctaatg
agacactctt
taatcgacaa
ttcttcagtt
aggataccaa
tattagagat
gtatcgagat
tcaaagtgcg
tatgttttta
tctagtatct
atttacttca
gttaaatggc
tggtactact
gtctggtgat
cccattgtta
tgccaccgtt
tgcttttaca
tggagttcct
aagaaatata
gcataacaga
gccaaatgac
aacacgaaca
aaacaacacg
aagagtttct
tgctacaaat
ttcagatatt
aaatgtaaca
taatatttca
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actatttgtg
ttagatéccg
gatcctattg
aaaaggatac
caagatattt
gcccgtgtaa
gtagataatt
aatacaatgc
ctgttattat
gttattctaa
tacttgaaaa
tttagaggtt
aatgtatttg
tctggcgcecta
caagactggc
tttagtggcg
acaactcacg
ataggtgcat
acgccatttg
acaaattggc
gctcgecggta
ttagttgtta
gcaagtcctt
aaaaataata
tatacaggat
tttatttctg
acagctcgtt
tcaataggaa
gttaatacta
aatatcggta
ttaaactccg
ccactttat

atgcgtataa
tacaaaagga
ttggaactgt
taagtgagtt
taagagagac
atgcggaatt
ttttgaaccc
aacaattatt
tacctttatt
atgcagatga
attatacaag
taaacacccg
aatatgtatc
atttatatgc
catttttata
ctagacttac
cattgcttgc
ctccgtttaa
ttaggagttg
aaacagaatc
attcaaacta
gaaatgaaga
caggaacacc
tccatgctgt
ttactattte
aaaaatttgg
atacgcttag
attccactat
ctacaaataa
atgtagtagc
gtactcaatt

tgtagcggcet
atggacggag
ggctagtttt
acggaattta
agaaaaattc
gacagggctg
taaccgaaac
tctaaataga
tgcacaggca
atggggaatt
agattactct
tttacacgat
tatctggtcg
aagtggtagt
ttctetttte
gcagactttc
tgcaagggtc
tcaaaatttt
gctagattca
ctttgagaca
tttcccagat
tttaagaaga
tggtggagca
tcatgaaaat
gccgatacat
aaatcaaggt
agggaatgga
tcgagttact
cgatggagtt
aagtagtaét
tgatcttatg



<210> SEQ ID NO:2

<211> 633

<212> Protein
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<213> Bacillus thuringiensis serovar canadensis SP14.2

<400>

1 mnsvlnsgrt ticdaynvaa hdpfsfghks ldtvgkewte wkknnhslyl dpivgtvasf

61
121
181
241
301
361
421
481
541
601

llkkvgslvg
ganveefnrqg
anlhlsfird
mlefrtymfl
gvnsnyvlng
ncstflppll
yfirnisgvp
gsmihlapnd
nsynlylrvs
sdvpldinvt

krilselrnl
vdnflnpnrn
vilnadewgi
nvfeyvsiws
fsgarltqgtf
tpfvrswlds
lvvrnedlrr
ytgftispih
signstirvt
Insgtgfdlm

ifpsgstnlm
avplsitssv
saatlrtyrd
1fkyqgsllvs
pnivglpgtt
gsdregvatv
plhyneirni
atgvnngtrt
ingrvytatn
nimlvptnis
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gdilretekf
ntmgglflnr
ylknytrdys
sganlyasgs
tthallaarv
tnwgtesfet
aspsgtpgga
fisekfgnqgg
vntttnndgv
ply

Ingrlntdtl
lpgfamggyq
nycintygsa
gpaqtgsfts
nysggvssgd
tlglrsgaft
raymvsvhnr
dslrfegnnt
ndngarfsdi

arvnaeltgl
1llllplfaqga
frglntrlhd
qgdwpflyslf
igaspfngnf
argnsnyfpd
knnihavhen
tarytlrgng
nignvvassn





