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Abstract

Bacillus thuringiensis (Bt) is a positive Gram, spore-forming bacterium that synthesizes parasporal crystalline
inclusions that containing Cry and Cyt proteins, some of which are toxic in against a wide range of insect orders,
nematodes and human-cancer cells, These toxins have been successfully used as bioinsecticides against
caterpillars, beetles and flies, including mosquitoes and blackflies. Bt also synthesizes insecticidal proteins during the
vegetative growth phase, which are subsequently secreted into the growth medium. These proteins are commonly
known as vegetative insecticidal proteins (Vips) and hold insecticidal activity against lepidopteran, coleopteran and
some homopteran pests. Therefore, it is important and necessary to isolate and indentify toxic gens, especially is Vip
gene. So we performed present of vip3A gen in Bacillus thuringiensis based on Vip3A primers. 10 type Bacillus
thuringiensis strains isolated from different regions in Viet Nam were stained Gram, test presence of spores and
crystal. After that, process SDS-PAGE with 5 in 10 type can create crystal : VBt2119.1; VB121110.1; VBt2735.1;
VBt2736.2 and VBt27510.2. As a result, all of them have protein with 66 kDa. However, we unassertive this is Vip3A
protein. To be sure that is Vip3A protein, conducted PCR with 10 type and 1 positive control. Size PCR product
approximately 3.4 kb and homological with positive control. Some of Bt isolates containing Vip3A protein showed an

effect on Armyworm (Spodoptera exigua) and Diamondback moth (Plutella xylostella ) in laboratory tests.
Keywords: Bacillus thuringiensis var. kurstaki; Vip3A protein. Spodoptera exigue, Plutella xylostella,

1. DAT VAN BE

Vi sw phat trién ctia cong nghé gen, nhiéu
nghién ctu cho thay Bacillus thuringiensis cé
thé dwoc tim thdy & nhiéu méi truong khac
nhau nhw trong dat, & mot sb cay hat tran, trén
thuéc 14 khé, bui san phdm tén tri, hat gidng,
dat néng nghiép va méi trwong thdy san, cac
tram tich bién va tir cac mau dat bj nhiém chat
thai (Martin va Travers, 1989; Smith va Couche,
1991; Ben — Dov va ctv, 1997; Iriarte va ctv,
1998; Baig va Mehnaz, 2010, Oves va cty,
2013) Pa c6 27.000 mau Bt dwoc phan 1ap trén
toan thé gidi, diéu d6 ching té rang Bt co thé
dwoc phén lap tir nhirng nguén khac nhau va
tham chi 1a nhitng vung cé diéu kién khac
nghiét nhw sa mac, bién (Travers va Martin,
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1989). Trong dat, Bt tén tai & dang bao ti,
khéng ndy mam hodc nhan Ién qua nhiéu nam,
nhiéu Bt phan lap tir d4t cé thé khong sinh doc
t6 chéng lai con trung. Bt chiém khoang 0,005 -
0,5% Bacillus spp. phan lap trong dat (Travers
va ctv, 1987). Tuy nhién, méi dong B.
thuringiensis chi chira mét s nhém gen cry gay
doc voi mot sb loai con trung nhét dinh. Viéc
xac dinh cac ching B. thuringiensis c6 chlra
nhém gen cry mong mudn, tao dong va xac dinh
trinh tw gen doc t6 d6 la van dé rat can thiét.

Bén canh do, hiéu qua diét sau hai dwa vao
protein ddc tinh dang tinh thé cry, cyt, va Bt ciing
san sinh cac loai protein diét con trung khac goi
la Vip (Vegetative Insecticidal Protein - protein
diét con trung thyc vat) (Abdelkefi-Mesrati va cty,
2011; Abdelmalek va ctv, 2016; Leopoldo Palma,
2017; Estruch, 1996). Protein Vip dwgc t6ng hop
b&i gene chuyén biét trong giai doan sinh truwdng
va phat trién clGa Bacillus thuringiensis var.
kurstaki (Btk).
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Két qua nghién ciru qua trinh sinh tdng hop
va céu tric chirc ndng cac gene ma hda twong
&ng, da thic day cong nghé san xuét Btk chia
bao ttr, protein déc tinh cda nhirng dong Btk ban
dia va Btk dwoc can thiép di truyén, cling nhw
khai thac Btk dé tao ché pham tbt, yéu té quan
trong nhét 1a dong vi khuan Btk dwoc dwa vao
phai c6 kha n&ng tao doc tb c6 doc lwc cao. Mot
trong nhwng doc té cao nhat cla vi khuan Btk 1a
ndi doc td dwoc quy dinh b&i doan gen Vip3
chiém 67,4 % trong 1789 mau dat chira 2134
chang Bacillus thuringiensis (Yu va ctv, 2011)

2. PHUWONG PHAP NGHIEN CUU

2.1 Phan lap Vip3A cua vi khuan Bacillus
thuringiensis

Phan tich 10 mau la cac mau khuan lac vi
khuén Bacillus thuringiensis da dwoc chon loc tw
nhirng mau dwoc xac dinh co sy xuét hién tinh
thé doc va 1 mau dbi chirng dwong |a Bacillus
thuringiensis  var. kurstaki do Boonhiang
Promdonkoy (BIOTEC Thai Lan) cung cép, cac
mau dwoc thu thap tr cac tinh Vinh Phuc, Bén
Tre, Lam Béng va Tién Giang (Bang 1).

Bang 1. Dia diém thu mau va ky hiéu mau

Nguén gbéc mau Vi do Kinh do Ky hiéu mau
Dao Pirc, Binh Xuyén, tinh Vinh Phuc 21°15'16,1” | 105°39'59,0” | VBt2119.1
Thi x& Phuc Yén, tinh Vinh Phuc 21°13'40,6” | 105°42'48,0” | VBt21110.1
Hau Thanh, Cai Bé, tinh Tién Giang 10°23'05" 105°59'57” VBt2735.1
Hau Thanh, Cai Bé, Tién Giang 10°23'05" 105°59'57” VBt2736.2
Thanh Tri, Binh Pai, tinh Bén Tre 10°8'40,1" 106°38'12,5" | VBt27510.2
Binh Thanh, Giéng Trém 10°8'35,5" 106°32'33,8" | VBt2751.2
Binh Thanh, Giéng Trém 10°8'35,5" 106°32'33,8" | VBt2751.3
H6 lang, H6 Xuan Hwong, Lam Ddng 11957°04.6” | 108°27'07.6” | VBt26313.2
Phuwong 4, Da Lat, tinh Lam Ddng 11%54'46” 108°25'12" VBt26311.1
DPwc Trong, tinh Lam Ddng 11%47'41.17 | 108°24'22.6" | VBt26323.1

Ghi chi ky hiéu mau: VBt2751.2 (sb 275 - ma vung dién thoai cta Bén Tre; s6 1 - mau sb 1; s6 2:

dong sb 2).

Cac dong vi khuan B. thuringiensis sau khi
chon loc, tién hanh nudi cly trén méi trudng LB
I6ng & 30°C va l&c 180 vong/phut trong 24 gi® va
bdo quén trong glycerol 50% (-20°C) (Traver va
ctv, 1987).

Trinh tw cap prime dé xac dinh gen Vip3A vi
khuén Bacillus thuringiensi var. kurstakis Fw/Rv
5 — CAT ATG AAC AAG AAT AAT ACT AAA
TTAA-3 va5 —-CTC GAG TTACTT AAT AGA

GAC ATC GGA — 3 vd¢i kich thwéc 28 bp/27 bp
(Abdelkefi-Merrati va ctv, 2005)

Thanh phan héa chat cho mét phan (rng PCR:
Nwéc tinh khiét 136 ul, 10x PCR buffer + 25 mM
MgCl, 26 pl, dNTP mixture (2mM) 26 pl, Forward
primer (10 nM) 26 pl, Reverseprimer (10 nM) 26
pl, Tag DNA polymerase (3 — 5 units/pl) 6,5 pl
(Kavitar Nair va ctv, 2018).

Bang 2. Thanh phan héa chét trong gel polyacrylamide

Thanh phan Gel tach 12% Gel gom 4%
Nwéc cht 2,24 ml 1,785 ml
Bis:acrylamide(29:1) 2,8ml 402 ul
Tris 8.8 1,82ml

Tris 6.8 - 750 pl
SDS 10% 70 ul 30 ul
APS 70 pl 30l
TEMED 7 ul 3ul
Tbng 7 ml 1 ml
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Chu ky phan tng PCR: 95°C trong 90 giay,
94°C trong 30 giay, 45°C trong 30 giay, 72°C
trong 90 gidy 24 chu ky, 72 °c trong 420 giay,
gitv lanh & 4 °C.

Ky thuat SDS-PAGE (Abdelkefi-Merrati va ctv,
2005): Ly trich protein tdng sb: Tang sinh cac
gibng cé kha nang sinh tinh thé trong méi trwong
LB 16ng, l4c qua dém & 37 °C trong 16 - 18 tiéng.

Chuén bi gel SDS-polyacrylamide: gel tach
12% va gel gom 4% cho qua trinh dién di. Thanh
phan héa chat va thé tich cac chét trong gel
polyacrylamide (bang 2)

Chay SDS — PAGE & dong dién 100 — 120 V,
khoang 3 gi&, Nhudém va r&ra nhuém: Fixing:
50% ehanol + 10% acid acetic + 40% nud&ec.
Staning : 0.1% Commassie BR250 + fixing
solution. Destaning: 40% ethanol + 10% acid
acetic +50% nwoéc.

2.2 Thir hoat tinh diét sdu non Spodoptera
exigua va Plutella xylostella

Chon mét s dong Bt sinh tinh thé, c6 Vip3A
thr nghiém trén sau xanh da lang va séau to
trong diéu kién phong thi nghiém. Dong Bt nudi
nhan trong méi trwdng T3 16ng & 30°C, lic 150
vong/phut sau 40 gi®, xt Iy mau & 70°C  trong
10 phut, pha lodng ndng do 10° cfu/ml, phun
trwc tiép 1&n ngudn thirc &n va thirc &n dwoc
thay thé 2 1an trong ngay, dbi chirng phun nwéc
khir trung.

Sau dwoc nudi thudn 3 vong doi trong
phong thi nghiém bang thic &n |4 cai xanh,
chon sau non tudi 2 cho thtr nghiém déc tinh
cla Bt, tién hanh 3 1an 13p lai, v&i 30 sau cho 1
l&n ther nghiém.

Theo d&i sau chét sau 1, 3, 5 va 7 ngay xi ly;
Tinh hiéu Iyc diét sau theo cong thirc Abbott:

T

A%)=1--—-—- x 100.

C

Trong do: A (%): Hiéu Iuc diét séu;

C: S6 séu séng & 16 dbi chimg; T: S6 séu
séng & 16 thi nghiém.

3. KET QUA VA THAO LUAN
3.1 Sw hién dién cua protein Vip3A

T nhirng khuén lac don thuan tién hanh xac

dinh dac diém sinh héa cla khuan lac nhw sy
phat trién cha vi khudn trén méi trwong
Sabouraud dextrose (Difco) pH 9,6; Thir Gram
bang KOH 3%; Nhudm Gram; Nhuém bao ti;
Thr hoat tinh Catalase; Phan (rng thiy phan tinh
bét; Phan ng V.P (Voges — Proskauer) va do
kich thwoc té bao vi khudn. Tién hanh thiy
nghiém sinh héa 10 dong vi khuén thu thap v&i
cac dac diém gibng nhau nhw: vi khudn c6 hinh
que, Gram dwong, sinh bao t, catalase dwong
tinh, c6 kha nang thay phan tinh bét, phan rng
V.P dwong tinh. Theo Bergey (1994), cac dong vi
khuén nay thudc chi Bacillus spp. va la mét trong
sb nhirng loai: B. anthracis, B. thuringiensis, B.
mycoides, B. cereus, B. subtilis, B. polymyxa, B.
licheniformic, B. alvei, B. coagulans. Ngoai s
gidbng nhau vé dac diém sinh hoa, cac dong vi
khuan nay c6 dac diém khuan lac twong dbng
nhw: mau trdng duc hodc héng nhat, vién nhan,
bé mat phang, kho, kich thwéc khuan lac Ién (3 —
12 mm). Tién hanh do kich thuwéc cla cac dong
vi khuan bang kinh hién vi quang hoc vat kinh
100X (c6 giot dau soi kinh), theo khéa phan loai
vi khudn cla Bergey (1994), nhitng dong vi
khuén B. anthracis, B. thuringiensis, B. mycoides,
B. cereus c6 chiéu réng t& bao I1&n hon hoac
bdng 1 uym. So sanh véi khéa phan loai cla
Bergey, 10 dong vi khuan trén cé kha nang la
Bacillus thuringiensis

Tién hanh nudi ciy 10 dong vi khuan trén moi
trwong LB rén trong 72 — 96 gi®, sau dé tién
hanh nhudm bao t& va tinh thé. Két qua cho thay,
tat ca cac dong déu cé sy xuét hién bao tir, tuy
nhién chi c6 5 trong 10 dong c6 kha nang tao tinh
thé  (VBt2119.1; VBt21110.1; VBt2735.1;
VBt2736.2 va VBt27510.2) va cac dong nay déu
cho tinh thé dang hinh thoi (hinh 2.1). Chon céc
gibng c6 kha nang tao tinh thé hinh thoi dé tién
hanh thi nghiém SDS-PAGE, ching dbi chirng
dwong va mau dbi chirng am la dich méi trwong
nudi ciy trong qua trinh tang sinh sau khi ly tam
thu té bao vi khuan. Vi Vip3A |a mét protein noi
doc t6 (Lee va ctv, 2003) nén c6 thé lay dich tang
sinh sau khi ly tam lam déi chirng am. Két qua
cla qua trinh SDS-PAGE duwoc thé hién trong
hinh 2.
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_ Hinh 1. Tinh thé doc quan sat dwi kinh hién vi. ) ‘
Ghi cht; (A) tinh thé ddc hinh thoi, (B) bao tir bat vong ngoai mau déd, (C) tinh thé ddc hinh cau.

Hinh 2. Két qua SDS-PAGE
Ghi chu: 1: Béi chirng dwong; 2: dong
VBt2119.1; 3: dong VBt21110.1; 4: dong
VBt2735.1; 5: dong VBt2736.2; 6: dong
VBLtT10.2; 7: dbi chirng &m; LD: thang protein
chuén 10 — 200 kDa. (Promega)

Qua tién hanh thi nghiém SDS-PAGEcac dong
tao tinh thé hinh thoi (VBt2119.1; VBt21110.1;
VBt2735.1; VBt2736.2 va VBt27510.2) déu cd sw
xuét hién clia protein kich thuédc 66 kDa.

St dung cép mdi Vip3A dwoc lwa chon va thiét
ké dé khuéch dai trinh tw gen Vip3A, céc san pham
PCR dwoc dién di trén gel agarose 0,8%. Két qua
dién di san phdm PCR trén hinh 3 cho thdy c6 6
mau (trong d6 cé ddi chirng dwong) cé san pham
khuéch dai v&i kich thwdc khoang 3,4 kb va chi
xuét hién 1 bang duy nhét va khéng cé san pham
phu, sdn phdm PCR & 6 mau c6 sy twong dong vé
kich thwéc sadn phdm PCR. Cac dong khong sinh
tinh thé déu khong cho san phdm & phan (ng
PCR. Biéu nay chirng minh kha nang sinh tinh thé
déc co lién quan mat véi sy hién dién cla cac gen
gay dbéc nd6i chung va gen Vip3A ndi riéng
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Hinh 3. Két qua phan rng PCR vuing gen
Vip-3A
A) thang chuén hyper lader 1kb
B) két qua PCR vung gen Vip3A
Giéng1: VBt2119.1; giéng 2: VBt21110.1;
giéng 3: VBt2751.3; giéng 4: VBt27510.2;
giéng 5: VBt2736.2; giéng 6: VBt2735.1;
giéng7: VBt2751.2; giéng 8: VBt26313.2;
giéng 9: VBt26311.1; giéng 10: VBt26323.1;
giéng 11: dbi chirng dwong.

Kich thwéc san phdm clia cac mau & giéng
s6 1, 2, 4, 6, 7 so v&i dbi chirtng dwong & giéng
sb 11 Bacillus thuringiensis var. kurstaki da dwoc
chirng minh 1& mang gen Vip3A, cé thé khang
dinh réng cac mau VBt2119.1; VBt21110.1;
VBt2735.1; VBt2736.2 va VBt27510.2 déu c6 gen
Vip3A ma héa cho protein doc td Vip3A.

So v&i cac gen gay déc khac nhw Cry hay Cyt,
Vip3A c6 phd khang sau bénh va cén tring rong
hon. Bén canh d6, Vip3A con cd kha nang kiém
soat mot s6 dbi twong sau bénh va coén trung it
nhay cam vé&i cac gen Cry nhw Cry1 hoac Cry2
(Estruch va ctv, 1996; Lee va ctv, 2003). Yu va ctv
(2011) da phan lap 1789 méau dat chira 2134
ching Bacillus thuringiensis tao dwgc 3 gen vip.
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Vip3 (67,4%), vip2 (14,6%), vip1 (8,1%), trong d6
gen vip dang dwoc nghién clru trong ché pham
sinh hoc. Gen Vip3A la mét gen rat dwoc quan
tam trén thé gidi, theo Boonhiang Promdonkoy -
BIOTEC Thai Lan, viéc nghién cru gen Vip dang
dwoc nghién clru ngay cang nhiéu tai Thai Lan
trong viéc tao ra ché phdm sinh hoc. Tuy nhién tai
Viét Nam, gen Vip it duwoce tép trung nghién ciu
hon so v&i cac gen Cry hay Cyt. Nhirng dac tinh
cua V|p3A m& ra kha néng tng dung cao trong
viéc s dung thubc trie sau vi sinh cd ngudn gbéc
tr Bt dwa trén mot sd lwong 16n cac loai gay hai
trén cay trong hién nay (Leopoldo Palma, 2014).

3.2 Thir hoat tinh trén sau hai trong diéu
kién phong thi nghiém

Két qua thi nghiém trinh bay O bang 3 va 4
cho thdy sau mot ngay sau xt ly, s6 sau & cac

cobng thirc c6 dau hiéu nhiém bénh va sau chét
tang dan tlr ngay th& 3 dén ngay the» 7 sau xu ly.
DPén ngay thir 7 sau xt ly, cac dong vi khuan cé do
hiu hiéu twr 65 - 75% ddi véi sdu xanh da lang va
75 - 825% dbi véi sdu to, trong dé dong
VBt2119.1, VBt2736.2 v&i hiéu Iyc diét su dat trén
80%. Két qua thtr nghiém sinh hoc qua tht» nghiém
hoat tinh diét sdu cla 10 chang Bacillus
thuringiensis var. kurstaki phan Iap c6 tinh thé hinh
qua tram, trong d6 9/10 chlng cé hoat tinh diét 90 -
100 % dbi voi sau Plutella xylostella va sau keo
Spodoptera exigua (Bui Thi Hwong va ctv, 2005).
Theo Ngé Binh Binh va ctv (2005) xac dinh 127
dong Bt diét dwoc Plutella xylostella, ciing c6 cho
két qua nghién ctru nham tiép tuc sang loc va tuyén
chon dong Bt phuc vu cho chwong trinh phong trie
sau hai bang tac nhan sinh hoc.

Bang 3. Hiéu lwc diét Spodoptera exigua cua Bt cé sw hién dién Vip3A

NT 1 NSXL 3 NSXL 5 NSXL 7 NSXL
VBt2119.1 27,5 37,5 67,5 70,0
VBt21110.1 15,0 47,5 65,0 72,5
VBt2736.2 25,0 35,0 65,0 75,0
VB12735.1 22,5 47,5 65,0 75,0
VBt27510 15,0 32,5 55,0 65,0

NSXL: ngay sau xt ly

Bang 4. Hiéu lwc diét Plutella xylostella ciia Bt c6 sw hién dién Vip3A

NT 1 NSXL 3 NSXL 5 NSXL 7 NSXL
VBt2119.1 25,0 40,0 75,0 82,5
VBt21110.1 32,5 50,0 70,0 77,5
VBt2736.2 30,0 50,0 72,5 80,0
VBt2735.1 225 35,0 67,5 77,5
VBt27510 20,0 35,0 62,5 75,0

NSXL: ngay sau xt ly
Ghichu: (a) Sau 12 gio; (b) Sau 24 gio;
: _ # (c) Sau 48 gio; (d) Sau 72 gio.
|"|||.-'|'|Il'|11 iT=I|||1l'|'|H
Oecrr . | 4. KET LUAN
cm 1 . £ . .
Ocm 1 Pa xac dinh dwoc 5 trong sb 10 dong vi
khuén Bacillus thuringiensis var. kurstaki thu thap
K tr 3 tinh Vinh Phac (VBt2119.1, VBt21110.1),
mln [ m h i Tién Giang (VBt2735.1, VBt2736.2) va Bén Tre
l l ? |J| I | 1 (VBt27510.2) c6 su hién dién cda protein ndi doc
Dom ﬁcm 1 t6 Vip3A. Cac dong Bt dwoc xac dinh c6 mang

Hinh 4. Sau chét do vi khuan Bacillus
thuringiensis var. kurstaki qua cac giai doan

gen Vip3A c6 khad nang diét sau keo da lang
(Spodoptera exigua) va sau to (Plutella
xylostella) & thi nghiém trong phong.

37



Két qua nghién ctru Khoa hoc

BVTV - S6 4/2019

TAI LIEU THAM KHAO

1. Abdelkefi-Mesrati L., Tounsi S., Jaoua S,
2005. Characterization of a novel vip3-type gene
from Bacillus  thuringiensis and evidence of its
presence on a large plasmid. FEMS Microbiol.
Lett. 244, 353-358.

2. Abdelkefi-Mesrati L., Boukedi H., Chakroun M.,

Kamoun F., Azzouz H., Tounsi S., et al. .,
2011. Investigation of the steps involved in the
difference of susceptibility of Ephestia

kuehniella and Spodoptera littoralis to  the Bacillus
thuringiensis Vip3Aa16 toxin. J. Invertebr. Pathol. 107,
198-201. 10.1016/j.jip.2011.05. 014[PubMed] [CrossRef]

3. Abdelmalek N., Sellami S., Ben Kridis A.,
Tounsi S., Rouis S., 2016. Molecular characterisation
of Bacillus thuringiensis strain MEB4 highly toxic to the
Mediterranean flour moth Ephestia kuehniella Zeller
(Lepidoptera: Pyralidae). Pest Manag. Sci. 72, 913—
921. 10.1002/ps.4066 [PubMed] [CrossRef]

4. Ben-Dov EQ, Zaritsky A, Dahan E, Barak Z,
Sina R, Manasherob R., 1997. Extended screening by
PCR for seven cry group genes from field collected
strains of Bacillus thuringiensis. Appl Environ
Microbiol. 63: 4883 — 4890.

5. Baig D.N and S. Mehnaz, 2010. Determination
and distribution of cry-type genes in halophile Bacillus
thuringiensis isolates of Arabian Sea sedimentary
rocks. Microbiological Research 165: 376 — 383

6. Bui Thi Hwong va cdng sw. Phén lap cac chung
Bacillus thuringiensis var kurstaki & Viét Nam.
<http://tailieu.vn/doc/bao-cao-khoa-hoc-phan-lap-cac-
chung-bacillus-thuringiensis-kurstaki-o-viet-nam--
709184.html>

7. Estruch, J. J., G. W. Warren, M. A. Mullins, G.
J. Nye, J. A. Craig, and M. G. Koziel. 1996. Vip3A, a
novel Bacillus  thuringiensis vegetative insecticidal
protein with a wide spectrum of activities against
lepidopteran  insects. Proc. Natl. Acad. Sci.
USA 93:5389-5394

8. Lee M.K., Walters F.S., Hart H., Palekar N. and
J.S. Chen, 2003. The mode of action of the Bacillus
thuringiensis vegetative insecticidal protein Vip3A
differs from that of Cry1Ab delta-endotoxin. App/
Environ Microbiol 69(8): 46-57.

38

9. Leopoldo Palma, David J. Scott, Gemma
Harris, Salah-Ud Din, Thomas L. Williams, Oliver J.
Roberts, Mark T. Young, Primitivo Caballero and Colin
Berry 5, 2017. The Vip3Ag4 Insecticidal Protoxin from
thuringiensis ~ Adopts A
Configuration That Is Maintained on Proteolysis.
Journal of Toxins 2017, 9, 165

10. Martin Paw and Travers RS, 1989. Worldwide
abundance and distribution of Bacillus thuringiensis
isolates. Appl Environ Microbiol 55: 2437 — 2442.

11. Ngo Dinh Binh, Nguyen Xuan Canh, Nguyen
Thi Anh Nguyet, Nguyen Dinh Tuan, Pham Kieu
Thuy, Nguyen Thi Thanh Hanh, Asano, S.,and M.
Ohba, 2005. Characterization of Bacillus thuringiensis
strains in the Vietnam Bacillus thuringiensis collection.
Proceedings of the 6th Pacific Rim Conference on the
biotechnology of Bacillus thuringiensis and its
environmental impact, Victoria, BC, Canada, 30
October - 3 November, 2005 pp.126-130 ref.10

12. Oves, S. and Y. |. Shethna, 2013. Spore
and crystal formation in Bacillus thuringiensis
during growth in cystine and cysteine. J.Biosci.,
2:321- 328.

13. Smith, R. A. Coache, G. A., 1991. The
phylloplane as a source of Bacillus thuringiensis
variants. Applied Environmental Microbiology, 57,
311 - 331.

14. Travers R.S., Martin P.A., and Reichelderfer
C.F., 1987. Selective process for efficient isolation of
soil Bacillus spp.. Applied and Environmental
Microbiology 53: 1263-1266.

15. Yu X., Zheng A., Zhu J., Wang S., Wang L.,
Deng Q.. and Li P., 2011.
vegetative insecticidal protein vip genes of Bacillus
thuringiensis from Sichuan Basin in China. Current
microbiology 62: 752-757.

Loi cam on

Cam on S& Khoa hoc va Céng nghé thanh phé Hb
Chi Minh da cép kinh phi cho nghién ctru nay. Cam on
Tién si Boonhiang Promdonkoy (BIOTEC Thai Lan) da
cung cip mau Btk va primer Vip3A cho nghién ctru.
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