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TOM TAT 

Virus h§i chirng ddm trang (WSSV) la loai virus gay benh nghien; trgng va phd bien nhat d torn nudi. Cho 
den nay chua cd giai phap hieu qua de ngSn ngua su tan cdng cua ioai virus nay d tdm.Co tren 35 protein khac 
nhau tren v6 ciia WSSV da dugc phat hien, trong dd VP26 va VP28 la hai protein chu yeu, chiem tdi khoang 
60% tdng so protein be mat. VP28 cii;; WSSV ddng vai trd quan trong trong qua irinh viras gan bam, xam nhap 
te bao tdm, cd tinh khang nguyen cao va cd kha nang kich thich dap iing mien dich d ldm Chinh vi vay, VP28 
dugc xem la mdt protein dich de phat trien cac kit phat hien WSSV cung nhu tao vaccine phdng ngiia benh 
vims dflm trang. Trong nghien cuu nay, gen mS hda cno VP28 da dircic nhan ban bang PCR va nhin ddng vao 
vector pDG364-cotB de tao ra vector tai id hgp pDG364-cotB-VP28 Tiep theo, gen coiB-vp28 tir vector 
pDG364-cotB-VP28 dugc cai thanh cdng vao nhiem sac the cua B. subtilis chung PY79 tao nen dang tai td 
hgp 6. sublilis CotB-VP28, vdi gen tdng hgp amylase bi pha huy. Cac kliuan lac !hu dugc mat kha nSng thiiy 
phan tmh bdt, ket qua phan tich tham tach mien dich sir dung khang the khang VP28 cho thay su cd mat ciia 
bang protein dung hgp 63 kDa trong dich chiet ciia bao tii B subtilis CotB-VP28, chimg td VP28 da dugc bieu 
hifn 6 vi khuan nay. Su bieu hien ciia CotB-VP28 tren be mat ciia bao tu B. sublilis cotB-VP28 da dugc kiem 
tra bang phuang phip mien dich hujnh quang. Viec nang cao mue bieu hien cua VP28 va danh gi^ kha nang 
dap img mien dich va phdng ngiia benh d tdm dang duoc tiep tuc tnen khai 

Tir khoa: Vims ddm trdng (fVSSV), VP28, Bdo tirB. subtilis 

MO DAU 

Trong nhirng nam gin diy, vi khuan Gram 
duong B subtilis dugc sii dung trong nhieu nghien 
ciru nhu mdt trong nhirng md hinh ciia he thdng nhin 
so. Dac tinh ndi bi t cua vi sinh vat nay l i kha nang 
tao ra cac noi b io fir trong chu trinh phat tnen cua 
chiing khi di^u kien mdi trudng trd nen khac nghiet. 
Bio tu la c ie dang sdng bi bit hoat khi ning trao ddi 
chat nen chiing cd khi nang chiu dugc nhiet dd cao 
(thim chi d6n 90''C), hda chit ddc hai v i tdn tai vd 
thdi han trong trang thii khd. Do dd, he thdng bieu 
hien tren bio tu cd nhung lgi the ding ke hon so vdi 
tren cac te bio vi khuan. Sy ben vu'ng ciia bio tii' cho 
phep de ding bao quin chiing d dang siy kho, an 
toin, thuin tien cho viec ap dung ve sau, 

Cd 25 loai protein khic nhau d i dugc xac djnh 
tren hai ldp i o bao tu khic nhau (ldp io trong v i ldp 
io ngoii) ciia bio tii B. sublilis Ldp ao ngoii ciia 

bao tir la nai tap trung ciia 5 loai polypeptide chinh 
l i CotA(65 kDa), CotB (59 kDa), CotG (24 kDa), 
CotC ( I I kDa) vi CotF (8 kDa) (Ricca, Cutting, 
2003). Trong sd nhiing Ioai protein di dugc xie dinh 
d ldp io bio tii, CotB vi CotC thudng dugc lua chgn 
lam protein dung hgp de bieu hien protein ngoai lai 
tren Idp io ngoii ciia bio tir B. subtilis (Douce el a!, 
1995; Hehmg, Zwisler, 1977, Isticato el al, 2001), 

Virus dom tring (WSSV) dugc phat hien lin diu 
tien d Dii Loan vao nam 1992 vi sau dd nhanh 
chdng dugc biet den li mgt tic nhin giy benh 
nghiem trgng vi phd bien d tdm nudi (Escobedo el 
al, 2005; Sanchez-Martinez et ai, 2007). Virus ddm 
trang thudc ho Nimaviridae va chi Whispovirus 
(http V/www.ncbi .nim. nih.gov/lCTV/). Cho ddn nay, 
rat nhieu gen bao gdm cie gen mi hda cho cac 
protein ciu tnic nhu VPI5, VP19, VP26, VP28, 
VP35 vi cac gen ma hda cho ribonucleotide 
reductase, endonuclease, protein kinase,,, ciia 

http://www.ncbi
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WSSV dugc phin lip tir cie chiing WSSV d nhieu 
nudc khac nhau tren thd gioi (Chen el al, 2002; Lm 
et al, 2001; van Hulten el al, 2000a,b; Wang et al, 
200S; Witteveldt et al, 2001). 

VP28 la mgt loai protein vd chinh cua WSSV, 
ddng vai trd chu dao giiip virus gan die hi^u len te 
b io tdm, li budc khdi dau cho qua trinh lay nhiem 
Protein VP28 dugc ma hda bdi gen WSV421 v i cd 
khdi lugng phan tii khoing 27,5 kDa. Nhirng nghien 
ciru gin day da chi ra rang VP28 lien quan true tiep 
tdi liy truyen he thdng cua tdm bdi WSSV (van 
Hulten el al, 2000b). Hon nO'a, mdt sd bing chirng 
cho thiy ring VP28 gitr vai trd quan trgng trong qui 
trinh lay nhiem, giup cho virus bim vao te bio tdm 
vi xim nhap vio ben trong te bio chat (Yi el al, 
2004), cd the li thdng qua mdt sd vi tri gan gdc 
dudng (Tsai et al, 2004). Chinh vi vay, VP28 l i 
protein dugc lua chgn de tao khing the chin doin 
WSSV ciJng nhu tao vaccine cho tdm phdng benh 
ddm tring (Rout el al., 2007; Witteveldt et al, 
2001). Da cd mgt sd bao cao ve nghien ciru tao 
vaccine tii td hgp phdng ngira WSSV sir dung 
protein VP28 lim khing nguyen, tuy vay, cie ket 
qui thu duoc chi mang tinh khdi diu (Rout et al., 
2007; Witteveldt el al, 2001). Vi viy, trong nghien 
ciru nay, chimg tdi d i nhin ddng gen ma hda cho 
protein VP28 v i bieu hien dudi dang protein dung 
hop CotB-VP28 tren b^ mit bio tu B. subtilis nhim 
hudng den vi?c sur dung chiing nhu mgt vaccine 
phdng benh virus ddm trang d tdm trong cie nghien 
ciru tiep theo. 

NGUYEN LIEU VA PHU'ONG PHAP 

Nguygn lieu 

Chiing VI khuin B. sublilis PY79 (spo+) v i 
vector pDG364-cotB la qua tang ciia Giio su Simon 
Cutting, Dai hgc Hoing Gia Holloway London. 
Chiing E. coll DH5a dugc mua tir hang Invitrogen. 

Hdn hgp dNTP, thang chuan DNA duoc mua tir 
hang Fermentas; Taq DNA polymerase, enzyme 
gidi han dugc mua tir hang Enzynomics, T4 DNA 
ligase ciia hang Promega, bd kit tinh sach plasmid 
ciia hang Bioneer va kit dgc trinh tu ciia hang 
Beckman Coulter, Cie hda chit cdn lai deu dat dp 
tinh s^ch danh cho phin tich va dugc mua tit c ie 
hang tin cay (Sigma, Merck.,.). 

Phuong phap 

Tag dogn gen dung hop 

Gen ma hda cho VP28 duac nhan ban true tiep 
bing phuang phap PCR sit dung plasmid tai td hgp 
pGEMT-VP28 da dugc tao trong nghien ciiu trudc 
day (Pham et al, 2012). Doan moi dugc sir dung 
trong phin iing PCR niy cd chira trinh tg nhan bilt 
ciia enzyme Hindlll (mdi VP28Fw: 5 '-
CCC^i/^GCTTGATCTTTCTTTCACTC-?') va 
EcoR] (mdi VP28Rv: 5'-
AAAG^/ i r r c rTACTCGGTCTCAGTG -3') 

PCR chiia IxTaq polymerase butfer, 2 mM 
MgCI,, 0,2 mM dNTPs, and 2,5 dan vi Taq 
polymerase vdi tdng the tich cudi la 25 pi. Qui trinh 
nhin bin dugc tien hinh bdi miy GeneAmp PCR 
System 9700 vdi I vdng d 9 5 ^ trong 5 phut de khdi 
ddng ndng, tiep theo la 35 chu ki gdm I phiit d 95°C, 
I phiit d 59"C, va 30 giiy d 72°C, tiep theo la keo dii 
d 72"C trong 7 phiit va b io quin d 4''C cho den khi 
sii dung. 

DNA dugc tinh s^ch tir sin pham PCR va 
plasmid pDG364 cotB dugc cit ddng thdi bing 
enzyme gidi han HindlW v i £'coRI, tao ra cie diu 
dinh tuang irng. Sau do, gen vp28 dugc gin vao 
plasmid pDG364-cotB bing T4 DNA ligase d6 tao 
thinh plasmid tai td hgp pDG364 cotB-vp28 va biSn 
nap vio E. colt DH5a. Cie khuin lac duong tinh 
mang vector tii td hgp dugc phit hien bing phuang 
phip PCR sii dung true tiep khuan lac lam ngudn 
cho DNA khudn vdi cap mdi d ie hieu cho doan gen 
colB v i cap mdi d ie hieu cho doan gen vp28. Sin 
pham PCR dugc kiem tra bing dien di tren gel 
agarose 1%. Cie plasmid tai td hgp dugc tao dang 
mach thing bang enzyme Xhol v i bien n^p vao te 
bao kha bien B. sublilis PY79. Cie ddng B. subtilis 
tii td hgp khang chloramphenicol (Cm") dugc tao ra 
thdng qua qua trinh trao ddi cheo kep tuong ddng, tai 
viing gen amyE d nhiem sac thd cua B. sublilis, vi 
v iy lim mat khi nang tdng hgp amylase ctia nd. Su 
cd mat cua gen colB-vp28 dugc chiing minh bing 
viec mat di hoat tinh phin huy amylase d nhftng 
chiing tai td hgp khi kiem tra tren mdi trudng LB 
chiia 1% tinh bgt v i nhugm iodine. Chiing tit td hgp 
tao ra dugc ky hieu la B. subtilis CotB-VP28. 

Chudn bi bdo tie vd chiet protein lap do bdo lir 

Qua trinh tao bio tii ciia 2 chiing B. subtilis 
PY79 va B. sublilis CotB-VP28 dugc tidn hanh trong 
mdi trudng tao b io tir DSM (Difco - sporulation 
media) d 37''C sit dung phuong phip lam can kiet 
Djch bio tii dugc thu sau 60 gid nudi ciy. Qui trinh 
tinh sach bao tii dugc tien hinh theo nhu quy trinh 
mo t i bdi Harwood, Cutting (1990) sir dyng 
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lysozyme de phi te bio me mang b io tu, sau dd nia 
trong NaCl IM, KCl IM v i nudc. Protein ldp ao bio 
tii dugc tich chiet tir dich chiia khoing 1 x 1 0 ^ bio 
hi su dyng 40 pi dem chifit cd chiia SDS1% - DTT 
50mM. 

Dien di tren gel polyacrylamide cd SDS vdphdn tich 
thdm tdch mien dich 

Sy cd mat cua protein CotB-VP28 (khdi lugng 
phan tir khoang 63 kDa) trong dich chidt bio tir B. 
subtilis CotB-VP28 dugc kiem tra bing dien di tren 
gel polyacrylamide 12% cd SDS theo phuang phip 
ciia Laemmly (1970) vi thim tach mien dich sir 
dyng khing the so cap la khing the da ddng khang 
VP28 (giy tren thd) va khing th6 thii c ip la khang 
the khing IgG cua tho cd gin phosphatase kiem vdi 
CO chit p-nitro blue tetrazolium chloride 5-bromo-4-
chloro-3-indolyl phosphate (NBT/BCIP). 

Phdn tich mien dich huynh quang 

Khoing 4 x 10^ bio tii PY79 va CotB-VP28 
trong d6m PBS 1X, pH 7.4 dugc nho tren phign thiiy 
tinh (coverslip) da dugc cd dinh bdi poly-D-lysine 
100 kDa vdi ndng do 1 mg/ml. Dung dich tren dugc 
il trong 15 phiit d 37"C, sau dd phien miu dugc nia 3 
lin trong PBS (pH 7.4), dugc li tiep 1 gid d nhiet dd 
phdng vdi khing the so cap cua thd khing VP28 

(pha loang 1: 2000 trong BSA 3%). Sau do, phien 
miu dugc nia 3 Iin v i u vdi khing the thii c ip khing 
thd cd gan AIexa546 (pha loang 1:4000) trong 45 
phut d nhiet do phdng, trong tdi. Sau khi nia 3 Iin, 
phien mau dugc dit tren lamen, dugc cd dmh bang 
dung dich Parraafluor (Beckman Coulter) v i quan 
sit dudi kinh hien vi huynh quang LS-5 (Carl-Zeiss), 

KET QUA VA THAO LUAN 

Nhdn ddng doan gen dung hgp cotB'Vp28 vdo he gen 
cua B. sublilis 

Doan gen ma hda VP28 dugc nhan bin bing 
PCR sii dyng plasmid pGEMT-VP28 lim khudn. 
Ket qui thu dugc (Hinh I A) cho thiy sy cd mat bang 
DNA nhan ban kich thudc khoing 615 bp, tuong 
img vdi kich thudc ciia doan gen vp28 (dudng chay 
3), chiing td chimg tdi da nhin bin thanh cdng doan 
gen vp28. 

Doan gen vp28 sau dd dugc nhan ddng vio 
vector pDG36-cotB va bien nap vao te bio khi bien 
E. coli DH5a. Cie khuin lac dugc lya chgn ngiu 
nhien de lim khudn cho phan iing PCR vdi cap mdi 
364Fw v i 364Rv de kiem tra su cd m | t ciia gen dung 
hgp cotB-vp28 o moi khuin lac. 

Cfep) 1 

Hinh 1. Nhan ddng gen vp28 vao plasmid pDG364cotB. A Oien di san phim PCR nhan ban gen vp28 tip he gen ciia 
WSSV Ifgn gel agarose 1 % , 1: Thang chuan DNA 1 kb, 2 San pham PCR tu doi chirng am ( khdng c6 DNA); 3 San pham 
PCR sir dyng pGEMT-vp28 lam khudn; B Dien di sin phim PCR tu khuan lac duong tinh chira cau trdc pDG364-cotB-
vp26 si> dyng h§ thdng c^c mdi khac nhau. 4: Thang chuan DNA Ikb; 5,6; San pham PCR vdi mdi dac hieu cho plasmid 
pDG364; 7,8. Sin pham PCR vdi mdi dgc hi#u cho cotB, 9 10- San pham PCR vdi mdi d|c hî u cho vp28 

Ket qui thu dugc (Hinh IB) cho th iy sy cd 
mat cua c ie bing ADN kich thudc khoing 1,9 kb 
(d dudng chay 4 va 5), tuang ting vdi tdng kich 
thudc ciia gen vp28 v i cotB cdng vdi doan gen 

ciia vector giira hai vi Iri gan mdi, chirng td 
plasmid da chira doan gen mong mudn hay gen 
vp28 da dugc nhan ddng thinh cdng v io vector 
pDG364 cotB, Viec gan doan gen vp28 v io vector 



pDG364-cotB diing vi tri v i khung dgc dugc 
khing dinh bing cich x ie dinh trinh tu nucleotide 
(din lieu khdng trinh biy) . Vector tii t6 hgp mdi 
dugc ky hieu pDG364-cotB-vp28. 

Vector pDG364-cotB-vp28 sau dd dugc tao mach 
thing vi chen trinh tu cotB-vp28 vao vj hi gen amyE 
back v i amyE front tren nhiem sic the cua B. sublilis 
PY79 dd tao chung B. sublilis tai td hop CotB-VP28 cd 

Ph^m Kien Cucmg el al, 

khi nang khang chloramphenicol (CM). Cie khuin lac 
dugc hmh thinh tir chiing tii td hop dugc sing lgc 
thdng qua khi nang phan giii co chat ciia aniylase tren 
mdi trudng LB cd bd simg 1% tinh bdt. Kdt qua thu 
dugc (Hinh 2) cho thiy cd mdt vdng phin hiiy tinh bdt 
rd ret quan sit dugc d chiing chuan PY79 trong khi dd 
khdng cd vdng phan buy tinh hot nio xuat hien quanh 
khuin lac B. subtilis CotB-VP28 . 

Hinh 2, Kilm tra su cd mat ciia gen dung hgp trong ADN he gen Bacillus subtilis. A DTa thach LB chua cac khuan lac 
B.subtilis mpc dugc Iren mdi tnrdng cd khang smh CM; B: Khuan lac lua chon tir DTa (A) dugc cly chuyin sang dTa LB+ 
tmh bdt 1%, dekiem tra vdng phan giai tinh bptt 1-30 cac khuin lac kilm tra 1-30. +DC(-): B. suliift/fs PY 79 dang ban dau 
khdng chira doan gen dung hgp. 

Bieu hien ctia protein dung h 
B. sublilis 

0 ColB-VP28 a bdo lu 

De khang dinh CotB-VP28 cd thuc sy bieu hien 
tren be mat bao tu hay khdng, dich chiSt sinh khdi 
bao tii B sublilis PY79 v i cua chung tai td hgp d i 
dugc cho kiem tra bang dien di tren gel 
poyacrylamide 12% co chiia SDS v i thim tich miln 
dich. Ket qui dien di protein (Hinh 3A) cho thiy phd 
bang protein cua hai loai dich chiet bio tti khdng cd 
sy khic biet ro ret. Tuy nhien, kdt qui phin tich 
thim tach mien dich, su dung khing thi da ddng 
khing VP28 (Hinh 3B) cho thiy djch ch ia bao tii 
chung CotB-VP28 cd su xuit hien cua mdt bang 
protein khoing 63 kDa dugc nhin ra bdi khing thd 
khang VP28 (Hinh 3, dudng chay 1). Bang protein 
niy cd kich thudc tuong iing vdi kich thudc tdng sd 
cua 2 protein thinh phin la CotB (35 kDa) vi VP28 
(28 kDa) theo tinh toin ty thuyit. Q miu ddi chimg, 
chiing chuin PY79, khong cd sy xuit hien cua bing 

protein nao cd kich thudc tuong iing. Dieu nay 
chiing td cd su bieu hien ciia c iu tnic gen tai to hgp 
cotb-vp28. 

Dd khing dinh CotB-VP28 cd thyc sy biiu 
hien tren be mat b i o tu hay khong, chiing tdi da 
diing phuang ph ip mien dich huynh quang sit 
dung khing the da ddng khing VP28 (gay tren 
thd) v i khang the khing thd cd gin Alexa 546. 
Ket q u i mien dich huynh quang (Hinh 4) cho thiy 
dudi inh sang tr ing c ie b i o tir k i im tra PY79 hay 
tii td hgp deu khdng phi t huynh quang. Khi cd 
inh sang kich thich (543 nm) cac b i o tii B. 
subitilis CotB-VP28 tai td hgp phi t huynh quang 
miu do rat ro net, trong khi dd cac b i o tir PY79 
chi cd tin hieu huynh quang yeu (tin hieu ndn do 
tuang t ic khdng dac hieu ciia khing nguyen-khang 
the). Ket q u i thu dugc khing dinh sy cd mi t cua 
VP28 tren be mSt cua b i o tii t i i td hgp B. subitilis 
CotB-VP28. 

250 
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1 2 M 3 1 2 M 3 

63KSa 

Hinh 3. Dien dl gel polyacrylamide C6 SDS A: va tilam tacti mien dich kilm tra ŝ r bieu hien cua CotB-VP28 o bao tip S 
subtilis CotB-VP2a, B M: Thang chuan protein, 1 d|ch chiet bao ti> CotB-VP28, 2 d|ch chiit PY79, 3. protein dOi chung 
difOng \/P28, Bleu hi^n ciia pfotein dung h'?p ColB-VP23 tr4n bi m$t to^o fi> e Subtilis 

Anh Siing hujinh quang Anh sing tring 
Alexa (543nro) 

K^thvp 

Hinh 4. Bleu hi§n cOa protein dung hop CotB-VP28 tten be mat bao ttr B subtilis CotB-VP28, du Ol kinh hien vi hu^nh 
quang SLT dung kh^ng the soc 3p khang VP28 vS kh^ng thi thiJ cap gSn Aiexa 546 A: B^o tii chung chuin PY79 B' B^o tit 
CotB-VP28. 
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Cl Viet Nam, (Phan et a!.. 2003) da tao ddng va 
biiu hien thinh cdng VP28 cua WSSV d E coli v i 
tinh sach dugc protein nay. Tuy nhien, muc dich 
cua nghien ciiu l i sir dung protein VP28 de sin xuit 
khing the don ddng phuc vu viec chin doan sy cd 
mat ciia WSSV. 

Theo hudng nghien ciru tuong ty nhu cdng trinh 
ctia chiing tdi, mdt sd nghien ciiu trudc day (Fu el al, 
2010; Ning el al, 2011) cung da tao dugc chimg vi 
khuin B. subtilis t ii td hop bieu hien gen ma hda cho 
protein VP28 cua WSSV. Mac diu, miic do bieu hien 
Ciia protein VP28 khi duoc kiem tra bang dien di gel 
polyacrylamide Ii khdng that rd net, nhung cie ket 
qui thir nghiem ban diu khing dinh che pham tao ra 
cd khi nang giiip tdm khing lai sy tan cdng ciia virus 
ddm tring. Nghien cim ciia chiing tdi khang dinh su 
bieu hien thinh cdng ciia VP28 tren be mat bao tir B. 
subtilis, tuy viy, muc dd bieu hien ciia VP28 cdn khi 
thap, chiing tdi dang trien khai mdt sd cich thirc de 
nang cao miic do bieu hien ciia gen ciing nhu dinh gia 
khi ning dap irng mien djch va phdng ngira benh d 
tdm chdng lai virus ddm trang. 

KET LUAN 

Chiing tdi da nhin ddng thinh cdng doan DNA 
615 bp ciia gen ma hda cho VP28 cua virus g iy benh 
ddm trang vio plasmid pDG364 cotB, tao thinh 
dang pDG364 cotB-VP28 v i dung hgp dugc doan 
gen CotB-VP28 v io he gen ctia B. subtilis. Su bieu 
hien cua protein dung hgp CotB-VP28 tren be mat 
hao ttr B subtilis chimg PY79 da dugc kiem tra bang 
phuang phip thim tich mien dich v i mien dich 
huynh quang. 

Ldi cam OTI: Nghiin cuu ndy dugc hien trong khuon kho 
Di tdi ma sS KC 04-09/11-15 do Bo Khoa hgc Cong nghe 
cdp kinh phi, Cdc tdc gid chdn thdnh cdm on GS. Simon 
Cutting vd TS. Huynh Anh HSng, Dai hgc Hodng Gia 
Holloway London da hd trg kT thudt biiu hien gen tren bi 
mat bdo lir B. sublilis vd cung cdp chung B. subtilis PY79. 
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CLONING A N D E X P R E S S I O N O F VP28 A N T I G E N E N C O D I N G G E N E O F W H I T E S P O T 
S Y N D R O M E VIRUS O N O U T E R C O A T O F Bacillus subtilis S P O R E S 
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SUMMARY 

White spot disease caused by white spot syndrome virus (WSSV) leads to a devastating loss in shrimp 
farming. Up to date there is no effective way to prevent the attack by WSSV to shrimps. The WSSV viral 
envelop consists of at least 35 different proteins, of which VP28 and VP26 are the most abundant, accounting 
for approximately 60% of the envelope. The WSSV envelope protein VP28 has been found to play a key role 
in viral attachment and penetration into shrimp cells This protein is highly antigenic and can stimulate the 
immune response in shrimps and ihat is why this envelop protein has been used as target protein in WSSV 
diagnostics and vaccine production to protect shrimps against the WSSV. In Ihis study, VP28 encoding gene 
was amplified by PCR and cloned into pDG364-cotB vector to form a recombinant constmct pDG364-cotB-
VP28. The targeted gene colB-vp28 from pDG364-cotB-VP28 was then successfully integrated into the 
chromosome of S subtilis PY79 in the form of CotB-VP28, distrapting the amylase encoding gene ofthe host. 
The obtained colonies lost their starch hydrolyzing activity and the Westren blomng analysis data showed the 
presence of 63 kDa protein band using polyclonal antibodies against VP28. These results confirmedthe 
successfiil expression of CotB-VP28 on the recombinant Bacillus subtilis spores. The expression of CotB-
VP28 on the spore surface was also detected by immunofluorescence analysis. The improvement of VP28 
expression and evaluation of immune response and protection of shrimps by the recombinant Bacillus subtilis 
spores against WSSV are in progress. 
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