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TOM TAT

Céc doc tb Cry2A do gen cry24 ma hoa 1a dac biét quan trong vi chiing c6 hoat tinh diét nhiéu loai con

trung khac nhau bao gom: con trung by Canh vay va con trung bd Hai canh. Muc ti€u cuia nghién ctru nay
nhdm biéu hién protein Cry2A tai to hop trong E. coli, 1a co s& d& nghién ciru tao ra ché phdm sinh hoc diét
¢on tring bo hai canhtir vi khudn Bacillus thuringiensis. B. thuringiensis serovar kurstaki MSS8.4 1a ching
dugc phan lap tir d4t thudc huyén Séc Son — TP Ha Noi. Ching MSS8.4 c6 kha ning sinh tong hop dong thoi 2
loai tinh thé hinh ludng thap va hinh khéi lap phuong, c6 kha nang diét 4u tring thudc bo Canh vy va by Hai
canh. Poan gen ma hoa cho protein Cry2A c6 kich thudc khoang 1,9 kb dugc khuéch dai boi cap mdi dic hiéu.
Trinh ty gen cry24 cia ching MSS8.4 dugc ding ky trén ngan hang gen qubc té vai ma s6: KM588296 ¢6 do
tuong ddng 99% va c6 6 vi tri sai khac so v6i trinh ti gen cry24 trén ngan hang gen. Cac vi tri d6 bao gdm:
305 (G-A), 500 (G-A), 783 (T-G), 1054 (T-G), 1303 (G-A), 1575 (C-T). Tuy nhién, trinh ty amino
acid ciia protein cry2A suy dién c6 do twong dong 99% va chi ¢6 5 vi tri sai khac (102 (S-N), 167 (R- Q)
261 (F-L), 352 (W-G), 435 (D-N)), dot bién nucleotide & vi tri 1575 (C-T) khong lam thay thé
amino acid. Tiép do, trinh ty gen nay da dugc dua vio vector pET-22b(+) va biéu hién trong té bao E. coli
BL21 (DE3) 6 dang dung hop vi doan pelB & déu N va dudi 4i luc (His)s & ddu C. Cac két qua dién di protein
SDS-PAGE va Western blot cho thdy protein tai tb hop Cry2A di dugc tao ra thanh cong voi hiéu suit 1on
trong té bao E. coli. Két qua thir nghiém vai rudi nha M. domestica cho thiy rCry2A c6 hoat tinh cao voi con

trung thir nghiém (LCso= 264,7 pg).

Tir khéa:Bacillus thuringiensis, biéu hién, diét con trung, gen cry24, rudi nha, Musca domestica.

MG PAU

Céc gen cry2 ma hoa protein tinh thé khoang 65
- 71kDa, hinh thanh duéi mot sb phan loai cua
Bacillus thuringiensis (B. thuringiensis) bao gom:
kurstaki (HD-1, HD-263, NRD-12 va 14 dong khac),
thurigiensis, tolwwarthi, israelensis, kenyae...(Ohba
et al., 1986; Wu et al.,, 1991). Cac doc t6 Cry2A do
gen cry24 ma hoa la dac biét quan trong vi ching co
hoat tinh v6i nhiéu loai con tring khac nhau. Cry2Aa
(Winder va Whiteley, 1989; McNeil va Dean, 2011)
va Cry2Ag (Zheng et al., 2010) doc véi 4u tring
thuoc bo Canh vay va Hai canh, trong khi Cry2Ab
(Winder va Whiteley, 1989; McNeil va Dean, 2011)
va Cry2Ac (Wu et al, 1991) chi doc dbi véi con
tring thudc bo cach viy. Ba gen cry2 da duoc cong

bd 1a: c¢ry24, cry2B, cry2C (Donovan, 1988;
Yamamoto, 1981). Winder va Whiteley (1989) da
tach dong hai gen lién quan dén cry24 va cry2B tir vi
khuén B. thuringiensis subsp. kurstaki HD-1. Ca hai
gen mi hoéa protein chira 633 amino acid véi khi
lugng phan tir khoang 71 kDa. Méc du hai protein
Cry tuong ddng t6i 87% amino acid, nhung chung
khéc nhau trong phé diét con trung. Cry24 1a doc hai
d6i voi loai canh vay (M. sexta) va hai canh (A.
aegypti), trong khi d6 Cry2B 1a doc hai @i voi loai
cénh vdy. Bdc td Cry2A c6 tac dung chéng lai hoat
dong cua con trung, bén canh viéc st dung né nhu 1a
mot loai thudc trir sau sinh hoc & dang thude xit cua
hén hop bao tir va tinh thé, né da dugc sir dung trong
ciy chuyén gen dé lam cho cay trong khang véi cac
loai sdu bénh. Magbool et al., (1998) da tao ra lta

563



bién ddi gen, cho thdy gen cry2A 1a hiéu qua dbi véi
sau hai cdy lua tai khu vuc An Po. Sau do, Zaidi
(2005) di tao bién dbi gen cay thudc 14, chong lai
loai sau Heliothis virescens. Tuy nhién, thong tin vé
gen cry2 van con han ché va khong bao gdm céc khu
vuc dia 1y khac biét. Nhitng cong bd vé cu tric va
chirc ning ciia gen cry24 trong nhitng nim gin day
la khong co.

Trong nghién ctru nay, ching t6i nghién ciru tao
dong va biéu hién protein Cry2A tai td hop trong E.
coli nhim cung cip co so cho viéc nghién ctru tao
thudc diét con trung sinh hoc tir vi khuidn B.
thuringiensis.

VAT LIEU VA PHUONG PHAP

Chiing vi sinh vit, ching thir nghiém

Ching E. coli DHS5a [F- ®80lacZAMIS
A(lacZY A-argF) U169 recAl endAl hsdR17 (rK-,
mK+) phoA supE44 A- thi-1 gyrA96 relAl]
(Thermosciencetific) dugc sit dung dé nhan dong
gen. Chung E. coli BL21 (DE3) [F- ompT hsdSB
(rBmB-) gal dem (DE3)] (Thermosciencetific) dugc
su dung dé biéu hién. Au trung rudi nha M.domestica
tudi 2 do Phong Di truyen Vi sinh vat, Vién Cong
nghé sinh hoc cung cap.

DNA va hé vector

Ciap moi st dung dé khuéch dai gen cry24 duge
thiét ké dua theo trinh tu gen cry24 cla vi khuén Bt
¢6 ngudn gdc tir An Do, ma hiéu Fj788388 va dugc
tong hop boi hang IDT c6 trinh ty nhu sau:

Cry2AF: 5-TAAGGATCCATGAATAATGTATTGAATAGTGGAA
GA-3’

Cry2AR: 5-ATTCTCGAGATAAAGTGGTGGAAGATTAGTTGG-
3

Vector tach dong pCR2.1 (Thermosciencetific)
ding dé tach dong gen. Vector pET 22b (+)
(Novagen) duoc ding dé biéu hién.

Tach dong gen cry2A

Phan Gmg PCR dugc thyc hién dé téng hop gen
cry24 véi cap mdi dic hiéu, phan ung duoc tién
hanh véi tong thé tich 50 pl bao gdm 1X Dream Taq
Buffer, 2 mM mdi loai ANTP, 1 pM mdi mdi, 10 ng
DNA khuén va 1U Dream Taq polymerase. Chu
trinh nhiét: bién tinh ban dau ¢ 94° C — 3 phut; 30
chu ky tiép theo: 94°C — 30 gidy, 56°C — 1 phut 20
gidy, 72°C — 2 phut; hoan thanh kéo dai chudi 72°C —
10 phut. San phim PCR duoc dién di kiém tra trén
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gel agarose 1% va dugc tinh sach biang bo kit
GeneJET PCR Purification (Thermosciencetific)

San pham tong hop gen cry24 dugc gin vao
vector tach dong pCR2.1 va bién nap vao té bao E.
coli DH5a. Sau d6 chon loc trén moi truong ¢6 chira
ampicillin (100pg/ml). Cac dong té bao sau d6 duge
kiém tra bing _phuong phap PCR tryc tiép tir khuén
lac v&i cap mdi dic hiéu. Dong té bao mang gen s&
duoc giri di doc trinh ty gen bang may doc trinh tu tu
dong (Macrogen, Han Quéce).

Bieu hién gen

Gen cry24 trong vector tach dong dugc cét va
gdn vao vector biéu hién pET22b(+) bang vi tri cit
cua 2 enzyme BamHI va Xhol. San phim ndi duoc
bién nap vao té bao E. coliBL21( DE3) va trai trén
mdi truong LB ¢6 chira amplclhn (pg/ml). Cac dong
te bao dwoc kiém tra bang phuong phap PCR truc
tiép tir khuan lac v6i cap moi dic hiéu.

Céc té bao E. coli BL21 mang vector biéu hién
pET22b(+) cry2A dugc nudi cay trong moi trudong
LB c6 bd sung Ampicillin nong doé 100 pg/ml qua
dém ¢ 37 °C, 200 vong/phut roi chuyen 1% sang moi
truong LB moi. T1ep tuc nudi cay trong cung didu
kién sao cho ODgpo = 0 4 - 0,6 thi bd sung chit cadm
tng ITPG ndng d6 cudi dat 1 mM, nudi tiép ¢ 37 °C
trong 4 gio. Té bao dugc thu lai b?mg cach ly tam
6000 v/p trong 10 phut. Rira té bao bang nude khir
ion 200 (1, ly tim 6000 v/p trong 5 phut, thu t& bao.
B6 sung 200 (1 nudce khir ion, lam tan té bao. Két
quéa cua san phidm protein tai to hop dugc kiém tra
trén gel polyacryamide 12,6% (Hoefer, 1994).

Kiém tra protein tai td hop bing Western blot

Protein sau khi tinh sach qua cot séc ky ai luc
voi Ni** dugc kiém tra bang SDS-PAGE trén gel
acryamide 12% va chuyén 1én mang PVDF nho hé
thong chuyén mang Trans blot semi dry (Bio-Rad).
Mang chira khang nguyén dugc phii bing dung dich
khoa mang (Blocking) (5% stta tach bo trong dung
dich dém TBST (0,1% Tween 20 trong dém Tris-
saline)) trong 1 gid. Sau khi rira mang 3 lan bing
dém TBST, mang dugc u voi khang thé 1 (khang thé
khang His - HyTest), d6 pha loang 5000 ldn. Sau 1
gio, mang dugc rira lai bang TBST 3 ldn dé loai bo
hoan toan lién két khong dac hiéu. Tiép tuc 0 mang
v6i khang thé 2 (khang thé cong hop peroxidase
khang chudt - HyTest), 6 pha loing 10000 ldn. Sau
2 gio, mang dugc ria lai 3 lan véi dém TBST va
phat hién biang dung dich chia co chat cho
peroxidase (Sigma). Mang trong dung dich co chét
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dugc 4 ¢ nhiét dQ phong 5 - }O phut, sau d6 duogc
ding phan Gng bang H,O. Két qua dugc xac dinh
trén anh sang thuong.

Thir hoat tinh diét rudi ciia cic chiing Bt

Cac chung Bt dugc 1én men trong binh tam giac
500 ml trong 72 h. Dich 1én men sau d6 duoc ly tam
thu protein tong sb va pha loang thu hoat tinh véi 2
ndéng do protein tong s6 1a 88,9 ng/cm’ va 44,45
ng/cm dién tich mat 14. Thir hoat tinh diét sau trén
d6i tugng 4u trung rudi nha va cac thi nghiém dwoc
tién hanh I3p lai 3 lan trén 4u tring rudi nha tudi 2.
Thi nghiém dugc bd tri: M&i chung 3 cbe, mdi cde
10 4u trung rudi nha. Ti 18 sau chét dugc tinh theo
cong thirc Abbott (Abbott MS, 1925): A = (C —
T)/C.100. Trong d6: A: % doi chét, C: S6 doi séng &
mAu dbi chimg, T: S6 doi séng & miu thi nghiém.

KET QUA VA THAO LUAN

Tach dong gen cry2A4

Nhom gen ma hoéa protein Cry2 l1a nhom gen
méi hién dugc cac nha khoa hoc quan tdm. Protein
tinh thé doc t6 ciia nhom gen nay co tic dung voi
nhiéu loai con tring thugc bo hai canh. Theo nhidu
tai liéu dd cong b trén thé gidi, gen cry24 dugc phat
hién thudc dudi loai Bt. kurstaki, sotto, israelensis,
kenyae... c¢6 hoat tinh diét con trung b hai canh. pé
phat hién cac gen cry24, phuong phap PCR dugc s
dung dé khuéch dai gen cry24 véi cap mdi dic hiéu,
khuén 1a DNA dugc tich tir ching vi khuén B.
thuringiensis serovar kurstaki. Theo tinh toan ly
thuyét, doan gen cry24 sau khi téng hop véi cap moi
dac hiéu thu dugc san phim c6 chiéu dai khoing
1902 bp. San pham PCR cho thdy mot bang dic hiéu
dung kich thude mong mudn.

Gen cry24 dugc tach dong trong vector pCR2.1,
giai trinh ty va so sadnh vdi cac trinh ty gen thudc
phan nhém cry24a trén Ngan hang Gen Quéc té.
Két qua cho thay trinh ty doan gen cry24a tir ching
MSS8.4 c6 chiéu dai 1902 bp va c6 do tuong dong la
99% véi trinh ty twong (mg dd cong b trude day
trén ngan hang gen v&i 6 diém sai khac: 305 (G-A),
500 (G-A), 783 (T-G), 1054 (T-G), 1303 (G-A),
1575 (C-T). Xay dung cay phan loai cho trinh tu gen
nay véi cac gen thudc nhoém cry24 ciing cho thiy
day 1a trinh tu gen thudc phan nhom cry24a (Hinh
2). Két qua so sanh trinh ty amino acid ma hoa bdi
gencry2A4athu thap duge so voi cac trinh ty ma hoa
gene cry24a tham chiéu khac cho thdy c6 5 sy sai
khéc vé trinh tw amino acid ¢ céc vi tri 102 (S-N),

167 (R-Q), 261 (F-L), 352 (W-G), 435 (D-N). Bot
bién nu & vi tri 1575 (C-T) khong lam thay thé
amino acid. Piéu nay ching to rang gen cry2Aa
dugc nhan dong tir ching vi khuan MSS8.4 1a gen
ma hoa cho doc tb Cry2Aa. Nhu vay, chung toi da
tach dong thanh cong gen cry24. Cac nghién clu
trude day da chi ra protein Cry2A c6 kha nang diét
du trung rudi nha Musca domestica, mot loai con
triung phd bién tai Viét Nam. Vi vay, ching toi tiép
tuc nghién ctru biéu hién gen cry24 nhim thu protein
Cry2A phuc vu cho nghién ctru tiép theo.

Thiét ké vector biéu hién

Khi khao sat ving cit da diém coa vector
pET22b(+), c6 2 enzym gi6i han nim trong ving cét
da diém khong cit trinh tu gen cry24 da tong hop 1a
BamHI va Xhol. Do viy, dé dua doan gen cry24 vao
vector nay tai 2 vi tri cila 2 enzyme gidi han noi trén,
cap mdi dic hiéu da thiét ké duge dua thém trinh tu
nhan biét cia 2 enzyme nay. So dd thiét ké vector
biéu hién pET22b(+)-cry24 nhu hinh 3. Nhu vay,
gen cry24 dugc gin vao vector biéu hién pET22 véi
doan pelB ¢ diu N va dudi &i lyc (His)g & dau C.
Nhiéu nghién ciru dd chi ra rang trinh ty pelB cho
phép lam ting tinh tan cua cac protein tai t6 hop va
dua chung ra ving periplasm. Pudi ai lyc luc (His)e
cho phép tinh sach protein tai to hop bang cach sir
dung sic ky ai lyc véi Niken.

Biéu hién gen cry24 trong chiing E. coli BL21
(DE3)

Doan gen cry24 nam trong vector pET22b(+)
dugc didu khién boi promotor T7, diy 1a mot
promoter cho kha ning biéu hién protein tai t6 hop
manh, st dung phé bién dé biéu hién trong té bao E.
coli. Mat khac, promoter T7 dugc kiém soat chit chd
boi chat cam tmg ITPG c6 trong moi truong. Ngoai
ra, trong pET22b(+) c6 chira gen khang ampicillin
nén nhan té chon loc ma chung t6i st dung la
ampicillin ndng d¢ 100pg/ml.

Dé thu nhan protein doc t6 Cry2A cua vi khuin
B. thuringiensis, nudi dong té bao E. coli BL21
(DE3) mang vector tai t6 hop pET- -22b(+)-cry24 nhu
da trinh bay trong phuong phap biéu hién. Két qua
dién di protem tong sO trén gel SDS-PAGE (Hinh 3)
cho thdy, dong té bao E. coli BL21 (DE3) mang
vector biéu hién pET-22b(+)-cry24 khi duge cam
ung cho phép tao mdt vach protein ddm cé kich
thudc khoang 70 kDa, hoan toan trung khdp véi tinh
toan ly thuyét vé& kich thudc cua protein Cry2A &
dang dung hogp. Nhu viy c6 thé két luan ring qua
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trinh biéu hién gen cry24 da thanh cong dudi sy  Bradford da xac dinh dugc nf”)ng do protein la 54,5
kiém soat cua promotor T7. St dung phuong phap  pg/ml.
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70 kDa

Hinh 3. Sy bidu hién ciia gen cry2A trén gel polyacryamide
12,6%. 1: MAu khéng cadm (rng, 2: Mau trwéc cdm (ng; 3-5:
M&u sau cam (ng thu & 1h, 2h va 5h; M: Thang chuén
protein (Thermosciencetific).

Kiém tra Cry2A tai td hop bing Western blot

Trong qua trinh biéu hién protein tai to hop, mot
diém thiét yéu can phai x4c dinh 1a protein biéu hién
phai chinh xac 1a protein mong mudn. Mot trong
nhitng k¥ thuat ddy 1a Western blot.

Trong thi nghi€ém nay, dua trén dic tinh cua
protein la sy dung hop cua protein dich voi dudi
his-tag nén protein dich dugc xac dinh gian tiép
qua protein gin két dudi his. Dwa vao san phdm
khang thé khang protein gan két dudi His (khang
thé 1) di dugc thwong mai, protein dich dwgc nhan
biét qua ky thuat Western blot. Két qua hinh 4 cho
thay, protein dung hop duoc thé hién qua 1 bing
voi kich thudc ding nhu tinh toan (khoang 70
kDa). Pidu nay c6 thé khiang dinh, protein Cry2A
dd dugc biéu hién thanh coéng trong hé vector
pET22b(+).

Dé c6 thé tao ra san pham Cry2A c6 hoat tinh
diét con tring bo Hai canh, sin pham protein can
duogc tiép tuc xir 1y va kiém tra diét con trung trén
con trung thir nghiém.

70 kDa —

Hinh 4. Sy biéu hién cta protein Cry2A bang kj thuat
Western blot. M: Thang chuén protein (Biobasic); 1: D6i
ching dwong (Sigma); 2-4: M&u sau cdm &ng thu & 1h,
2h, 5h; 5: M&u khéng mang gen.

Thit hoat tinh diét con tring ctia protein tai to hop

Mau protein sau xu ly dugc thir nghiém hoat
tinh véi 4u trang rudi M. domestica (Bang 1). Két
qua thir nghiém hoat tinh ghi nhan sau 72 gio cho
thiy, protein tai t6 hop c6 hoat tinh cao véi con tring
thir nghiém (LC50 = 264,7 pg). Pong thoi hoat tinh
cua protein Cry2A ty nhién cia chung MSS8.4 (LCsg
= 283,5 pg) cing cao hon cia chung chuin 4D4
(LC50 = 442,5 ng).

Nhu vay, protein tai to hgp Cry2A da dugc biéu
hién thanh cong trong E. coli va protein tai t6 hop c6
hoat tinh diét du trung rudi nha cao hon protein tu
nhién (LCsp=264.7 pug so voi 283.5 pg). Két qua nay
cao hon rat nhidu so véi nghién ctru ciia Misra va
cong sy, cac phan doan protein Cry2Aa4 sau tinh
sach bang sic ky 4i luc c6 LCs, trong khoang 100-
500 mg (Misra et al., 2002). So v&i két qua nghién
clru ctia Reyaz va Arulselvi (2016), protein tai to hop
sau tinh sach Cry2AIl co hoat tinh ddi voi
Spodoptera litura va Helicoverpa armigera (LCs)-
2,448 pg/ml) va Helicoverpa armigera (LCsy=
3,374ug/ml) thi hoat tinh ciia protein rCry2A thap
hon kha nhiéu.

Bang 1. Thi hoat tinh sinh hoc ctia rCry2A va protein tinh thé tiv B. thuringiensis véi 4u tring M. Domestica.

Gi&#i han LC50 tin cay

Con trung Protein LC50 ([g) " " "
Thap nhat Cao nhat
4D4 4425 11.3 56.5
M. domestica MSS8.4 283.5 17.6 100
rCry2A 264.7 28.3 66.1
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KET LUAN

V6i muyc tiéu nhiam biéu hién protein Cry2A tai
td hop trong E. coli, gen cry24 da duoc tich dong
trong E. coli. Hon nira, da biéu hién thanh cong
protein nay trong té bao E. coli va cho hoat tinh diét
au trung ruoi nha M. domestica. Ket qua ndy mé ra
trién vong trong viéc su dung nguon protein tai to
hop dé tao ra cac ché pham diét con tring co ngudn
goc sinh hoc.

Loi cam on: Dé hoan thién dwoc bai bdao voi cdac nji
dung nhu trén, nhém tdac gia xin chan thanh cam on
Pé tai “Khai thdc va phat trién nguon gen dlet con
trung cua vi khudn Bt phuc vu cho_san xudt ché
pham sinh hoc” cua Phong Di truyen Vi sinh vat-
Vien Cong nghé sinh hoc da cung cap kinh phi, trang
thiét bi may méc dé nhém tdc gia co thé thc hién
cdc thi nghiém nghién cuu can thiét.
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EXPRESSION OF CRY24A GENE ACITIVE ON HOUSE FLY LARVAL (MUSCA
DOMESTICA) FROM A NOVEL BACILLUS THURINGIENSIS SEROVAR KURSTAKY

MSS8.4
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SUMMARY

Cry2A toxins, a family of pesticidal proteins encoded by cry24 genes is especially important for natural
pesticides production, because of their toxicity against various insects, including Lepidopteran and Dipteran.
The aim of this study is to express recombinant Cry2A protein in Escherichia coli which is the basis for the
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research to produce insecticidal composition of Diptera insects from Bacillus thuringiensis. B. thuringiensis
strain MSS8.4 was one of the isolates collected from soil samples in Soc Son district, Hanoi city. This strain
produces bipyramidal and cuboidal crystals and has dual activities toward lepidopteran and dipteran insects.
DNA fragment of around 1.9kb encoding for a Cry2A protein was amplified by specific primers, clone into
vector pCR2.1before sequencing. The raw sequences was assemblied and compared to the reference sequences
downloaded from Genbank. The sequence of cry24 gene from B. thuringiensis serovar kurstaki MSS8.4
(deposited in GenBank: KM588296) showed almost identity (99%) compared to that of GenBank: cry24 with
six differerent positions (305 (G-A), 500 (G-A), 783 (T-G), 1054 (T-G), 1303 (G-A), 1575 (C-T)). Five of
them change the amino acid sequence at four different positions ((102 (S-N), 167 (R-Q), 261 (F-L), 352 (W-G)
and 435 (D-N)), whereas the mutation point at 1575 does not change the amino acid. The gene sequence was
then introduced into pET-22b(+) vector and expressed in E. coli BL21 (DE3) in a fusion form with pelB
fragment at N ternimal and (His)s at C ternimal. SDS-PAGE and Western blot analyses showed that the
recombinant protein Cry2A was successfully produced with high yeild in E. coli cells. Trial experiment with
house flies M. domestica showed that recombinant Cry2A had high activity against tested insects (LCso=264,7

ng).

Keywords: Bacillus thuringiensis, cry2A gene,expression, insecticides, Musca domestica
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