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NHAN DONG VA BIEU HIEN GEN MA HOA KHANG NGUYEN VP28 CUA VIRUS POM
TRANG TREN LOP A0 NGOAIL CUA BAO TU Bacillus subtilis
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TOM TAT

Virus h1 chung dom tring (WSSV) Ja loar virus g1y bénh nghién: trong va phé bido nhit & 16m nuér. Cho
dén nay chua co giar phap hiéu qua dé ngin ngira sir tan cng cia loar virus niy & tom. C8 1rén 35 protein khic
nhau trén vo cua WSSV d2 dugce phat hi¢n, trong d6 VP26 va VP28 14 hai protein chi yéu, chlcn\ L) klwanv
60% 1éng 56 protein be miit, VP28 cuz WSSV déng vai tro quan trong trong qua trinh virus gin bam, xa
1¢ bao 16m, ¢6 tinh khang nguyén cao va ¢6 kba nang kich thich d4p img mién dich o18m Chinh vi
duoc xem |4 mét protein dich dé phat (rién cac kit phdt hién WSSV cling nhwr 120 vaccine phong ngm bénh
virus dém tring. Trong nghién citu ndy, yen ma hoa cho VP28 da duoc nhan ban bing PCR vi nhan dng vio
vector pDG364-colD dé 190 ra vector tii 16 hop pDGI6A-cotB-VP28 Tiép theo, gen corB-yp28 tir vector
pDG364-cotB-VP28 duge cai thanh cong vao nhiém sic thé cua B subnhs chung PY79 tao nén dang 14i %)
hop B. subnlis Co1B-VP28. vér gen tang hop amylase by pha huy. Céc khuan lac thu duge mat kha nang thiy
phén unh bt, két qua phan tich tham tich mén dich sit dung khang thé khing VP28 cho thiy su co mat cla
bang protein dung hop 63 kDa trong dich chiét cua bao i B subnfis ColB-VP28, chimg 16 VP28 da dugc biéu
hi¢n & vi khuén nay. Su bu.u Ién cia CotB-VP28 trén bé mat cva bio tu 8. subidiy cotB-VP28 di duqc kiéro
tra bing phurong phap mién dich hugmh quang. Viée ning cao mac bidu hién cua VP28 va danh gid kha ning
dip img mién djch v phong ngira bénh ¢ 13m dang duac tigp e trién khay

Tir khéa: Virus dom tring (WSSY). VP28, Béo i B. subtils

MO DAU

Trong nhimg nam gan ddy, vi khuén Gram
duemg B subrilis duge s dung trong nhiéu nghién
clru nhu Mt trong nhirng mo hinh cua hé théng nhan
s0. DAc tinh noi bat cua vi sinh val ndy la kha nang
(ao ra ¢dc ndi bao 1 trong chu trinh phit tnén cla
ching khs diéu ki¢n moi truding troy nén khic nghiét.
Bao wr la cic dang song bi bat hoat kha néng trao a6,
chit nén ching co kha ning chiu duge nhigt dg cao
(tham chi dén 90°C), hoa chat doc hai va 16n 1ai vo
thai ban wrong trang thai khé. Do dé, h¢ théng bicu
hién trén bao tir ¢ nhimg lgi thé dang ké hon so véi
trén céc 1é bio vi khudn. Sw bén vimg cua b10 w cho
phép dé ding bao quan ching & dang sdy khd, an
toan, thudn tién cho viée dp dung vé sau.

Co6 25 loai protein khac nhau di duge xac dinh
trén han 16p 40 bao tr khac nhau (lop 4o trong va |op
a0 pgoai) cia bao ur B. subtilis Lop 30 ngoai cua

bao 1(r 1a nov 1dp trung cua 5 loar polypeptide chinh
la CotA(65 kDa), CotB (59 kDa), CotG (24 kDa),
CotC (11 kDa) va CotF (8 kDa) (Ricca, Cutting,
2003). Trong 5o nhirng logi protein da dugc xic djnh
& |op 4o bao tir, CotB va CotC thuong duge lya chion
lam protein dung hop dé biéu hién protein ngogi lai
trén 16p do ngoai cua bao tir B. subtilis (Douce er al ,
1995 Helung, Zwisler, 1977, Isticato ef al., 2001).

Virus dém tring (WSSV) duoc phét hién 1an ddu
uén ¢ Dai Loan vao nam 1992 va sau d¢ nhanh
chaong dugc biét dén la mét tac nhin gdy bénh
nghiém trong va phd bién & tdm nuéi (Escobedo er
al , 2005, Sanchez-Martmez et al . 2007). Virus dém
(rfmg thuge ho Nimaviridae va chi Wiispovirus
(hitp*//www.ncbr.nlm.nih.gov/ICTV/). Cho dén nay,
rat nhicu gen bao gom cic gen ma hoa cho cic
proten céu tric nhu VP15, VP19, VP26, VP28,
VP35S va cic gen mid hoa cho ribonucleotide
reductase. endonuclcase, protein  kinase.., cia
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WSSV duge phan 1ap tir cac chung WSSV ¢ nhiéu
nuée khée nhau trén thé gisi (Chen et al., 2002; Liu
et al., 2001; van Hulten er al., 2000a,b; Wang ¢t al.,
2008; Wineveldt er al., 2001).

VP28 12 mdt loai protein vo chinh cia WSSV,
dong vai tro chu dgo giup virus ghn dac higu lén &
bao tém, 1a bude khei diu cho qud trinh lay nhiém
Protein VP28 dugc md hoa boi gen WSV42] va cb
khés lugng phan ur khoang 27,5 kDa. Nhitng nghién
clru gan day da chi ra ring VP28 lién quan tryc tiép
16i 1y truyén hé théng cua 16m bai WSSV (van
Hulten er al., 2000b). Hon nira. mét s6 bing chitng
cho thiy rang VP28 giiy vai trd quan trong trong qua
trinh lay nhiém, gitip cho virus ban vao (& bao tdm
va xm nh@p vdo bén trong é bao chat (Yi er al,
2004), 6 thé 14 thong qua mot sb vi tri gin goc
dudng (Tsar ef al, 2004). Chinh vi viy, VP28 la
protein dugc lia chon dé tao khang thé chan doén
WSSV ciing nhu tao vaccine cho tom phdng bénh
dém trang (Rout el al., 2007, Witteveldt ef al.,
2001). Pa c6 mot s6 bdo cho vé nghién ciru 1ao
vaccine téi t5 hop phong ngira WSSV si dung
protein VP28 lam khang nguyén, tuy vay, cdc két
qua thu duoc chi mang tinh khoi dau (Rout er al.,
2007; Witteveldt er al., 2001). Vi viy, trong nghién
clru nady, ching t6i da nhan dong gen mé héa cho
protcin VP28 va biéu hién dudi dang protein dung
hop CotB-VP28 trén bé mat bio tix B. subtilis nhim
hugng dén viéc sir dung ching nhu mdt vaccine
phong beénh virus dom tring o tdm trong cac nghién
ciru uép theo.

NGUYEN LIEU VA PHUONG PHAP

Nguyén ligu

Ching vi khuan B. subsilis PYT9 (spo+) va
vector pDG364-cotB la qua ting cia Giao su Simon
Cutting, Dai hoc Hoang Gia Holloway London.
Ching E. colt DH5a dugc mua tir hang Invitrogen.

Hon hgp dNTP, thang chuan DNA duoc mua tir
hing Fermentas; Taq DNA polymerase, enzyme
gion han duge mua tir hang Enzynomics, T4 DNA
ligase cua hing Promega, bo kit tinh sach plasmd
ciia hing Bioneer va kit d:)c trinh tr cua hing
Beckman Coulter. Cac hoa chat con lai déu dat d
tinh sach danh cho phén tich va duge mua tir cac
hing tin cdy (S1gma, Merck...).

Phwong phap
Tao doan gen dung hop
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Gen mi héa cho VP28 duoc nhén ban tryc liép
bing phuong phip PCR sir dung plasmid t4i 10 hop
pGEMT-VP28 da dugc tao trong nghién clu truée
ddy (Pham er al., 2012). Doan moi duge sir dyng
trong phan (mg PCR nay c6 chira trinh ty nhin biét
cia enzyme Hindlll (moi VP28Fw: 5'-
CCCAAGCTTGATCTTTCTTTCACTC-2") va
EcoRl (md1 VP28Rv: 5%
AAAGAATTCTTACTCGGTCTCAGTG -3")

PCR chua [xTaq polymerase butfer, 2 mM
MgCl,, 02 mM dNTPs, and 2,5 don vi Taq
polymerase véi léng (hé tich cudi 1a 25 pl. Qué trinh
nhan ban dugc tién hanh bdi may GeneAmp PCR
System 9700 véi | vong & 95°C trong 5 phut dé khén
dong néng, Uiép theo la 35 chu ki gém 1 phut & 95°C,
1 phit & 59°C, va 30 gidy & 72°C, tiép theo 13 kéo dai
& 72°C trong 7 phit va bao quan & 4°C cho dén khi
sir dyng,

DNA dupc tinh sach tr san phim PCR va
plasmid pDG364 cotB dugc cit dong thai bing
enzyme gi6i han Hindlll va EcoRl1, tao ra cac dhu
dinh tuong ing. Sau d6, gen vp28 dugc gin vio
plasmid pDG364-cotB bing T4 DNA ligase d¢ tao
thanh plasmid tai 16 hop pDG364 cotB-vp28 va bién
nap vao E. coli DH5a. Cac khuan lac duong tinh
mang vector téi to hop duqc phat hi¢n bang phuung
phdp PCR su dung truc nep khuin lac lam ngum
cho DNA khubn vél cip moi dic hiéu cho doan gen
cotB va cip mdi dic hiéu cho doan gen w28, Sin
phim PCR dugc kiém tra béng dién di trén  gel
agarose 1%. Cac plasmid (a1 16 hop duge tzo dang
mach lhéng biing enzyme Xhol va bién nap vao &
bao kha bién B. subtilis PY79. Cac dong B. subtilis
i o hop khang chloramphenicol (cm* ) dugc tao ra
théng qua qud trinh trao déi chéo kép twong dong, tai
ving gen amyE & nhlcm shic thé cua B. subtilis, vi
vay lam mdt kha niing tong hop amylasc cua no. Sw
€6 mat cla gen cotB-vp28 duge chimg minh bing
viéc mat di hoat tinh phdn hiy amylase ¢ nhiing
ching t4i t8 hop khi kiém tra trén méi (ruung LB
chira 1% tinh bot va nhuém iodine. Chung tat 16 bop
tao ra dugc ky higu 1a B. subtilis CotB-VP28.

Chudin bj bao ni-va chiét protem I6p do béo ni

Qua trinh tao bdo tr cua 2 chiang B. subiilis
PY79 va B. subrilis CotB-VP28 dugc tién hanh trong
mdi truong tao bao tr DSM (Difco - sporulation
media) & 37°C sir dyng phuong phap lam can kit
Dich bao tir duge thu sau 60 gi& nudi cdy. Qu4 trinh
tinh sach bao i dugc tién hanh theo nhu quy trinh
mé td bé Harwood. Cutting (1990) s dung
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lysozyme dé pha té bio me mang bao tir, sau do nra
trong NaCl 1M, KCI 1M va nuéc. Protein 16p 4o bao
tir duge tach chiét tir dich chir khoang 1 x 10° bao
tr sir dung 40 pl dgm chiét cé chira SDS1% - DTT
SOmM.

Dign di trén gel polyacrylamide c6 SDS va phan tich
thdm tach mién dich

Sur c6 mit cla protein CotB-VP28 (khdi luomg
phan tir khodng 63 kDa) trong dich chiet bao tr 8.
subtilis CotB-VP28 dugc kiém tra béng di¢n di trén
gel polyacrylamide 12% c6 SDS theo phuang phép
cia Laemmly (1970) va thdm téch midn dich si
dung khing thé so cap 1a khang thé da dong khang
VP28 (gay trén thd) va khang hé thir cip la khang
thé khang IgG cua thé cé gin phosphatase kiém voi
co chit p-nitro blue tetrazolium chloride 5-bromo-4-
chloro-3-indolyl phosphate (NBT/BCIP).

Phan tich mién dich huynh quang

Khodng 4 x 107 bao tr PY79 va CotB-VP28
trong dém PBS 1X, pH 7.4 dugc nhd teén phién thuy
tinh (coverslip) da duge ¢b dinh bai poly-D-lysine
100 kDa véi nong d6 1 mg/ml. Dung djch trén duge
i trong 15 phit & 37°C, sau d6 phién mau dugc rira 3
Iin trong PBS (pH 7.4), dugc u tiép 1 gid & nhiét do
phong véi khing thé so cap cua the khang VP28

Gpy1 2 3

— i —
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(pha loang 1: 2000 trong BSA 3%). Sau dé, phién
mau dugc rira 3 lan va i vi khang thé thir cip khang
thd cé gin AlexaS46 (pha loang 1:4000) trong 45
phit & nhit dé phong, trong téi. Sau khi rira 3 lan,
phién mau duge d3t trén lamen, duge ¢b dinh bing
dung dich Parmafluor (Beckman Coutlter) va quan
sat dudi kinh hién vi huynh quang LS-5 (Carl-Zeiss).

KET QUA VA THAO LUAN

Nhdn dong doan gen dung hop cotB-vp28 vio hé gen
cua B. subiilis

Doan gen ma héa VP28 dugc nhin ban bing
PCR sir dung plasmid pGEMT-VP28 1am khuén.
Két qua thu dugce (Hinh 1A) cho lhéy su ¢6 mit bang
DNA nhan ban kich thuée khoang 615 bp, tuong
(mg véi kich thude cia doan gen vp28 (duong chay
3), chimg té ching 61 dd nhin ban thanh céng doan
gen vp28.

Boan gen vp28 sau dé duge nhian dong viao
vector pDG36-cotB va bién nap vao té bao kha bién
E. coli DH5a. Cac khuan lac duge lya chon ng5u
nhién dé lam khuén cho phan (mg PCR véi cip méi
364Fw va 364Rv dé kiém‘lra sir 6 mat cua gen dung
hop cotB-vp28 & mdi khuan lac.

®p) 4+ 5 6 7 8 9 10

B

Hinh 1. Nhan dong gen vp28 vao plasmid pDG364cotB. A Dién di sén phAm PCR nhan ban gen vp28 tir hé gen clia
WSSV én gel agarose 1% . 1: Thang chudn DNA 1kb, 2 San pham PCR tir dd1 chirng &m ( khéng c6 DNA); 3 San pham
PCR str dyng pGEMT-vp28 13m khuén; B Dién o san phdm PCR tir khudn lac dwong linh chira céu tric pDG364-cotB-
vp28 sir dung hé théng cac mdi khac nhau. 4: Thang chudn DNA 1kb: 5,6: Sén phdm PCR véh mdi djc hidu cho plasmid
pDG364; 7.8. San ph4m PCR vén mai diic hidu cho colB, 8 10 San pham PCR véi mdi dac higu cho vp28

Két qua thu duge (Hinh 1B) cho thdy su cé
mjt cla cic bing ADN kich thude khoang 1,9 kb
(0 dudong chay 4 va 5), tuong ing vdi tong kich
thudc cua gen vp28 vi cotB cong véi doan gen

caa vector gilta hai vi tri gdn mébr, ching 10
plasmid di chira doan gen mong mudn hay gen
vp28 di dugc nhan doéng thianh céng vao vector
pDG364 cotB. Viée giin doan gen vp28 vio vector
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pDG364-cotB dung vi tri va khung doc dugc
khang dinh bing cach xic dinh trinh ty nucleotide
(ddn li¢u khong trinh bay). Vector tai 16 hgp mai
duogc ky hiéu pDG364-cotB-vp28. :

Vector pDG364-cotB-vp28 sau do duoc tao mach
thiing va chén trinh ty cotB- vp28 vao vj ni gen amyE
back va amyE front trén nhiém sic thé cua B. subrilis
PY79 dé tao chung 8. subilis 4i 16 hop CotB-VP28 c6

Pham Kién Cudng et al,

khi ning khang chloramphenicol (CM). Céc khuéin lac
dugc hinh thanh tr chung tdi t& hop dugc sang loc
théng qua kha ning phén giai co chat cua amylase trén
méi trudmg LB cd bd sung 1% tioh bdt. Két qua thu
dugc (Hinh 2) cho lhay cb mot voog phén huy tinh bjt
1o rét quan sit duge & ching chuin PY79 ong khi dé
khéng 6 vong phan hiy tinh bdt nao xudt hién quanh
khudn lac B. subrilis CotB-VP28 .

LB+TB
1%

Hinh 2. Kiém tra sur c6 mat clia gen dung hep trong ADN hé gen Bacillus subtils. A Bia thach LB chira cac khuln lac
B.sublihs moc duxye trén mdi trudng co khang sinh CM; B: Khuln tac lya chon tir Ba (A ) duge cdy chuyén sang dia L8+
tnh bot 1%, @& kiém tra véng phan gii tinh bots 1-30 cac khudn lac kiém tra 1-30, + DC(-): B. subliis PY 79 dang ban du

khéng chira doan gen dung hop.

Biéu hi¢n cia protein dung hop CotB-VP28 6 béo nr
B. subtilis

pé khang dinh CotB-VP28 cé thuc Sy biéu hi¢n
trén bé mat bao tir hay khong, dich chiét sinh khdi
bao tir B subtilis PY79 va cia ching tai (5 hgp da
duge cho kiém tra bing dién di ftrén gel
poyacrylamde 12% c6 chira SDS v tham tach mién
dich. Két qua dién di protein (Hinh 3A) cho thdy phd
bang protein cta hai loai dich chiét bao tir khéng c6
su khidc bit r(‘) rét, Tuy nhién, két qué phan tich
tham tach mién dich, sir dung khang thé da dong
khang VP28 (Hinh 3B) cho lhay dich chiét bao tr
ching CotB-VP28 ¢ sy xudt hign cia mét bAng
protein khoang 63 kDa dugc nhan ra b1 khang thé
khang VP28 (Hinh 3, duémg chay 1). Bang prolein
ody ¢6 kich thude tuong img véi kich thuée tong s6
clia 2 protein thanh phdn 12 CotB (35 kDa) va VP28
(28 kDa) theo tinh toan Iy thuyét. (6 mau déi chimg,
chung chuan PY79, khéng c6 sy xudt hién cia bing
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protein nao ¢ kich thuéc tuong iung. bidu nay
ching 16 ¢6 sy biéu hién cia cau tric gen (ai 8 hop
cotb-vp28.

Pé khing dinh CotB-VP28 cb thuc sy bidu
hién trén bé mat bao tir hay khdng, ching t6i da
dung phuong phap mién dich huynh quang sit
dung khang thé da dong khing VP28 (gdy trén
tho) va khéng thé khang thd cé gin Alexa 546.
Két qua mién dich huynh quang (Hinh 4) cho thay
dudi anh sang tring cic bao tir kidm tra PY79 hay
thi 16 hop déu khéng phat huynh quang. Khi cé
anh sing kich thich (543 nm) cic bao i B.
subitilis CotB-VP28 tai 18 hop phat huynh quaog
mau dé rit rd nét, trong khi do cdc bao wr PY79
chi cé tin hiéu huyl\h quang yéu (tin hiéu nén do
twong tac khdng dfc higu cua khang nguyén-khang
thé). Két qua thu dugc khing dinh sy c6 mét cua
VP28 trén bé mit cia bao W tai 1§ hop B. subiulis
CotB-VP28.
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28KDa

Hinh 3. Dién di gel polyacrylamide c6 SDS A: va tham tach mién dich kiém tra sy bidu hién coa CotB-VP28 & bao ti¥ B
sublits CotB-VP28, B M: Thang chuan prolein, 1 dich chidt bao tr CotB-VP28, 2 dich chiét PY79, 3. protein 6&i chiing
dwong VP28, Bidu hign cua prolein dung hop CotB-VP28 Irén bé mit bdo I 8 Sublilis

Anh séng huynh quang  Aunh sang tring Két hop
Alexa (543nm)

B1 B2 B3

Hinh 4. Biéu hién cda protein dung hop ColB-VP28 trén bé mit bao t& B subhlis CotB-VP28, du &1 kinh hién vi huynh
quang st/ dung khang thé sac¢ &p khang VP28 va khang thé thd cip gan Alexa 546 A: BAo 1U ching chudn PY79, B: Bao ki
CotB-VP28.
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G Viét Nam, (Phan ef al.. 2003) 44 tao dang va
biéu hién thanh cong VP28 cua WSSV & £ coli va
tinh sach duge protein ndy. Tuy nhién, muc dich
ciia nghién ciru la st dung protein VP28 dé san xudt
khang thé don dong phuc vy viéc chén do4n su cé
mat caa WSSV,

Theo huéng nghién ciru tuong ty nhu cong trinh
cua ching 161, mét sb nghtén ciru trude day (Fu er al.,
2010; Ning ¢r al., 2011) ciing da tao duge chung vi
khudn B. subnlis 14i to hop biéu hién gen ma héa cho
protein VP28 cia WSSV. Mic diu, mirc d§ biéu hign
cua protein VP28 khi duoc kiém tra bing dién di gel
polyacrylamide 1A khong th@t rd nét, nhung céc két
qua thir nghiém ban du khing dinh ché pham tao ra
4 khé nang gilp tdm khang lai sy tan cong cva virus
dbm triing. Nghién ciru cua chiing téi khing dinh sy
biéu hign thanh cong cua VP28 trén bé mit bao nr B.
subtilis, wy vay, mic do biéu hién cia VP28 con kha
thép, ching 16i dang trién khai mt s cach thirc dé
nang cao mirc d6 biéu hign cla gen ciing nhu danh gid
kha nang dap mg mién dich va phong ngira bénh &
dm chéng lai virus dém trang.

KET LUAN

Chung té1 da nhan dong thanh cong doan DNA
615 bp cha gen ma héa cho VP28 cua virus gdy bénh
dém wdng vao plasmid pDG364 cotB, tao thinh
dang pDG364 cotB-VP28 va dung hop dugc doan
gen CotB-VP28 vao hé gen cua B. subtilis. Su biéu
hién cia protein dung hop CotB-VP28 trén bé mit
bao tir B subsilis ching PY79 da dugc kiém tra bing
phuong phip thim tach mién dich va mién dich
huynh quang.

Lo cam on: Nghién ciu nay diepe hign trong kiwon kho
Dé taf ma 56 KC 04-09/11-15 do BS Khoa hoc Cing nghé
cdp kinh phi. Céc 1éc gia chén thanh cdm on GS. Simon
Cunting vé TS. Huynh Anh Hong. Dai hpc Hoang Gia
Holloway London dd hé trg kT thugt biéu hién gen irén bé
mdit bao tir B. subtilis va cung cdp ching B. subtilis PY79.
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CLONING AND EXPRESSION OF VP28 ANTIGEN ENCODING GENE OF WHITE SPOT
SYNDROME VIRUS ON OUTER COAT OF Bacillus subtilis SPORES

Pham Kien Cuong', Bui Thi Ngoc Anh', Tran Thi Thanh Quynh', Nguyen Thi Van Anh', Bui Thi Viet
Ha'?, Pham Thi Luong Hang"?, Nguyen Thi Hong Loan"?, Nguyen Hoa Anh’, Phan Tuan Nghia"™*
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SUMMARY

Wiite spot disease caused by white spot syndrome virus (WSSV) leads to a devastating loss in shrimp
farming. Up 1o date there is no effective way to prevent the attack by WSSV to shrimps. The WSSV viral
envelop consists of at least 35 different protems, of which VP28 and VP26 are the most abundant, accounting
for approximately 60% of the envclope. The WSSV envelope protein VP28 has been found 1o play a key role
in viral attachment and penetration into shrimp cells This protein 1s bighly antigenic and can stimulate the
immune response 1n shnmps and that is why this envclop protein has been used as farget protein in WSSV
diagnostics and vaccine production to protect shrimps against the WSSV. In this study, VP28 encoding gene
was amplified by PCR and cloned into pDG364-cotB vector to form a recombinant construet pDG364-cotB-
VP28. The targeted gene cotB-wp28 from pDG364-cotB-VP28 was then successfully integrated into the
chromosome of B subtilis PY79 in the form of CotB-VP28, distrupting the amylase encoding gene of the host.
The obtained colonies lost their starch hydrolyzing activity and the Westren blotting analysss data showed the
presence of 63 kDa protein band using polyclonal antibodies against VP28. These results confirmedthe
successful expression of CotB-VP28 on the recombinant Bacillus subnlis 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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