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ABSTRACT

Recombinant VP28 (rVP28) of WSSV has been shown in different
expression systems such as Gram-negative bacteria (Escherichia coli),
gram-positive bacteria, insect’s cell, yeast and silkworm. Many studies have
been conducted assessing the impact of VP28 against WSSV on
Procambarus clarkii, Fenneropenaeus chinensis, Penaeus japonicus,
Litopenaeus vannamei. In this study, Bacillus subtilis displaying VP28 on
the spore surface was tested and used as a vaccine against WSSV on black
tiger shrimp (Penaeus monodon). The shrimp were fed by food containing
B. subtilis spores displaying VP28 under CotB-VP28, CotB-GST-VP28
within 7 days, followed by a challenge experiment with WSSV. The
effectiveness of the spore was assessed by: (i) the number of immunological
parameters uncluding total hemocyte count, hemocyte differential,
phenoloxidase activity, and superoxide dismutase activity, and (ii) the
survival rate of shrimps after being challenged with WSSV. The results
showed that after 14 days of infection, shrimp fed with food containing
CotB-VP28, CotB-GST-VP28 had a high survival rate compared to the
control group, PY79. In particular, the relative percentage survival (RPS)
was obtained in the group of shrimp fed with food containing CotB-VP28 at
the highest level of 53.4%.

TOM TAT

Protein tdi t6 hop VP28 (rVP28) ciia WSSV di duwoc thé hién trong cdc hé
thong biéu hién khéc nhau nhu trong vi khudn Gram dm (Escherichia coli),
vi khudn Gram dwong, cdc té bao con tring, nam men va tam. Pa cé nhiéu
nghién curu danh gia tac dong tich cuc cua VP28 trén Procambarus clarkii,
Fenneropenaeus chinensis, Penaeus japonicus, Litopenaeus vannamei
chong lai WSSV. Trong nghién ciru nay, bao tir Bacillus subtilis biéu hién
gen VP28 duwoc thir nghiém va sw dung nhw mét loai vaccin giup tom su
(Penaeus monodon) khang lai WSSV. Tom su dwgc cho an thicc an co chira
bao tir B. subtilis biéu hién gen VP28 ¢ cic dang CotB-VP28, CotB-GST-
VP28 trong vong 7 ngay, sau d6 cam nhiém véi WSSV. Pdanh gid hiéu qua
cua bdo tir thong qua: (i) chi tiéu mién dich bao gom chi tiéu tdng té bao
mdu, phdn logi té bao mau, hoat dé PO, hoat d¢ SOD va (ii) ti I¢ séng ciia
16m sau cam nhiém véi WSSV. Két qua ghi nhan: sau 14 ngay cam nhiém,
t6m sii an thirc an chita CotB-VP28, CotB-GST-VP28, ¢6 ti I¢ song cao hon
nhém doi chirg PY79. Trong dé, ti 1é bao hg twong doi (RPS) dat dwgc cao
nhat véi nhém t6m cho an thire an chira bao tir CotB-VP28 & mikc 53,4%.
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1 GIOI THIEU

Bénh dém tring do white spot syndrome virus
(WSSV), 1a mot trong nhitng bénh gay thiét hai
nghiém trong cho nghé nudi tom trén toan thé gidi.
Bénh xuét hién dau tién & Dai Loan vao nam 1992
(Chou et al., 1995) va sau d6 lan nhanh ra nhiéu
nudc trén thé gidi. Nghién ctru phét hién protein vo
cua WSSV, VP28, dong vai tro nhu mot protein
gin két rat quan trong trong qua trinh xdm nhidm
cua WSSV Ién vat chu (van Hulten et al., 2001).
Theo Yi et al. (2004), protein vé dong vai tro rat
quan trong trong qua trinh xdm nhiém ciia nhiéu
loai virus khac nhau. Vé dic diém cua protein
VP28 - WSSV, ¢6 5 vi tri cd kha nidng thyc hién
glycosyl hoa dau N, 2 vi tri glycosyl hoa ¢ vi tri O,
9 vi tri ¢6 thé thuc hién su phosphoryl hoa va mot
ving ky nuéc cuc manh hién dién ¢ dau N cia
VP28. Ngoai ra, kha ning gin két cia VP28 1én bé
mit té bao cam thu con phu thudc vao néng do pH.
Vaccine gitp phong bénh dém tring diéu ché tir
protein vo VP28 di dugc thir nghiém trén nhiéu
ab6i tugng khac nhau. Witteveldt er al. (2004) st
dung VP28 tai t6 hop (rVP28) bao ngoai vién thirc
an va cho tom su (Penaeus monodon) an, phuong
phap nay cho két qua bao ho khoang 70% sau khi
gdy nhiém t6m v6i WSSV. O nghién ctru khéc,
tom he Nhat Ban (Penaeus japonicus) sau thoi gian
2 tudn st dung thirc in c6 bd sung vaccine diéu ché
rVP28 tao kha ning bao ho khac nhau, tir 30% dén
70% (Caipang et al., 2008). Nhu vay, VP28 1a mot
trong nhiing protein tiém ning: 14 thanh phan chinh
clia qua trinh tao vaccine, gitp phong chéng bénh
d6m tring ¢ tom nudi, mot trong nhitng bénh virus
hién nay chua cd bién phap chita tri hitu hiéu.
Ngoai ra, hé thong biéu hién protein ciing anh
huong rat 16n dén hiéu qua cua VP28. Cu thé,
protein tai t6 hop VP28 da duoc thir nghiém trong
cac hé théng biéu hién khac nhau bao gf“)m:
Escherichia coli (Jha et al., 2006), vi khudn Gram
duong (Caipang et al., 2008), cac té bao con trung,
ndam men (Jha et al,2006) va tam (Xu et
al., 2006). Tuy nhién, thir nghiém trén céc hé thong
biéu hién nay khong mang lai két qua kha quan.
Gan day, vi khun Bacillus subtilis 12 mot trong
nhitng hé thng gitp van chuyén protein vao vt
chu dugc chu y hién nay. B. subtilis c6 kha nang
tao bao tir khi séng trong diéu kién bat loi, nén viéc
chuyén gen VP28 vao B. subtilis rat ¢ y nghia nhu
dé luu trix, bao quan hay phuc vu cho nhitng nghién
ctru ng dung trén qui mo 16n. Do d6, thir nghiém
danh gia kha niang phong bénh dém tring cua bao
tir Bacillus subtilis biéu hién gen VP28 trén tom su
(Penaeus monodon) dugc thuc hién.
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2 PHUONG PHAP NGHIEN CUU

2.1 Vatliéu nghién ciu

Mau vét dung cho nghién ctru bao gdm: (i) Cac
loai bao tir (CotB-VP28, CotB-GST-VP28, PY79)
dugc cung cép boi phong thi nghiém trong diém
Cong nghé enzyme va protein, Truong Dai hoc
Khoa hoc Ty nhién; (ii) Mau WSSV tir bd suu tap
vi sinh vat cia B mon Bénh hoc thuy san, Khoa
Thuy san; (iii) Tém su ¢6 kich ¢& 4-7 g/con, dugc
kiém tra khong nhiém mot sé mam bénh phd bién
trén tom véi phuong phap PCR (WSSV, MBV,
[HHNV).

2.2 Phwong phap nghién ctu

Phwong phdp chudn bi thikc dn cé chita béo
tir: St dung lugng bao t tron voi thirc an vién
cong nghiép dam bao dat mat do 10° cfu/g thirc an.
Sau d6 40 ngoai vién thirc an bang luong vira du
chat két dinh (2ml/100g thirc n). Thirc dn dugc
phoi khé ty nhién va bao quan & 4°C cho dén khi
st dung.

Thi nghiém cho an bao tir: Tom st chia lam 4
nhém (100 con/nhém): (i) nhém tom an thirc an céd
bd sung CotB-VP28 (NT1), (ii) nhém tém cho an
thirc an c6 bd sung bao tir thuong PY79 (NT2), (iii)
nhém t6m cho an thirc dn ¢6 bo sung CotB-GST-
VP28 (NT3), va (iv) nhom tom an thirc an khong
bd sung bao tir (NT4). Tém dugce cho an thirc an bd
sung cac dang bao tr lién tuc 7 ngay sau d6 cam
nhiém ngdm véi dich chiét WSSV ¢ lidu gay chét
tom 75%.

Phén tich cdc chi tiéu mién dich: Tom dugc
thu ngiu nhién 3 con/bé, phan tich cac chi tiéu
mién dich tai thoi diém trude khi cho an bao ti,
sau khi cho an bao tir 7 ngay (ngay 0 sau khi cam
nhiém), va ngay 3 sau khi cAm nhiém WSSV. Cac
mau tom duoc phan tich cac chi tiéu mién dich bao
gdm: (i) x4ac dinh téng sb t& bao mau (Le Moullac
et al., 1997); dinh loai bach cAu (Cornick va
Stewart, 1978); (iii) xac dinh hoat d§ cua
phenoloxidase (PO) (Herandez-Lospez et al., 1996)
va (iv) xac dinh hoat d¢ cla superoxide dismutase
(SOD) (Beauchamp va Fridovich, 1971).

Ti 1§ bao h twong ddi (Relative Percentage
Survival - RPS): RPS = (1 — A/B) x 100,
trong d6 A 1a % tom chét cia nhom cho &n bao
tu; B 1a % tom chét cia nhom doi chung tinh dén
thoi diém ket thac thi nghiém.

Phuwong phap xir ly sb ligu: Cac s0 lidu duoc
nhap liéu va xir Iy bang phan mém Excel. Sir dung
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chuong trinh SPSS 20.0 phan tich ANOVA 1 nhan
to & mirc y nghia p<0,05.

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia thirc &n chira bao tir
Bacillus subtilis biéu hién gen VP28 1én cac chi
tiéu mién dich cta tém su

Két qua phan tich miu mau cho thdy tong té
bao mau, bach cau c6 hat, bach cau khong hat
cua tom su thi nghiém truge khi cho an bao tir va
ngay 0 sau khi cam nhiém (7 ngay an bao twr)
khong c6 sy khac bi€t (p>0,05) trir nghiém thire
NTI (Hinh 1). Tuy nhién, két qua nay ¢ ngay 0 thé
hién sy khac biét c6 y nghia thong ké (p<0,05) so
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véi ngay 3 sau khi cam nhiém. Bén canh d6, khi so
sanh gilta cac nghiém thirc v4i nhau ¢ ngay 0 thi
nghiém thitc NT1 khac biét co ¥ nghia thong ké
(p<0,05) so vdi cac nghiém thire NT2, NT3, NT4.
Ngay 3 sau khi cam nhiém mac du c6 su ting 1én
vé s6 lugng tong t& bao mau, bach cau c6 hat, bach
cau khong hat & tat ca cac nghiém thic, nhung chi
¢6 su khac biét co y nghia thong ké (p<0,05) &
nghiém thirc NT1 (bdo tir c6 biéu hién gen VP28:
CotB-VP28), NT3 (bao tir c6 biéu hién gen VP28:
CotB-GST-VP28) so v&i nghiém thuc NT2 (bao tir
thuong PY79), NT4 (thuc &n vién thuong khong
tron bao tir) (Bang 1, Bang 2).

Bing 1: Sy thay ddi tong té bao mau ciia tdm si thi nghiém (x10*tb/mm?)

Nghiém Trudc khi cho in Ngay sau cim nhiém WSSV
thire bao tir Ngay 0 Ngay 3
NT1 1,98+0,05%8 2,49+0,05%¢
NT2 A 1,03+0,02%4 1,75+0,07°8
NT3 0,99+0,06 1.09£0,09% 2,360,063
NT4 1,05+0,11% 1,76+0,05%8

Bang 2: Sw thay d6i s lwong bach ciu c6 hat, bach cAu khdong hat cia tdm s thi nghiém

(x10*tb/mm?)
Nghiém Tru’(’)':) khi cho dn ‘ Ngay cdm nhiém ‘

thire ao tir Ngay 0 Ngay 3

Cé hat Khong hat Cé hat  Khong hat Cé hat Khong hat
NTI 1,68+0,0328  0,22+0,00°B 2,14+0,05%¢ 0,31+0,02%¢
NT2 0,89+0,054 0,11£0,014  0,78+0,13**  0,11=0,00° 1,45+0,04%8 0,19+0,02bB
NT3 0,98+0,10**  0,13+0,02°4  1,68+0,28%B 0,26+0,0238
NT4 0,86+0,02**  0,10+0,00°* 1,28+0,20B 0,19+0,02°B

Cdc gid tri trén ciing mot ¢t mang mau tw (a,b,c), trong cing mot hang mang mau tir (A,B,C) giong nhau thé hién sw

khdc biét khéng c6 y nghia thong ké (p>0, 05)

‘_L

»
»
e

Hlnh 1. Te bao mau tom st chup dwéi kinh hién vi

(4)Té bdo mau trén budng dér(t Neubauer (40X); (B) Té bdo mdu nhuém Giemsa; H (Hyaline cell - Bach cau khéng hat),
S (Semigranular cell - bach cau ban hat), L (Large granular cell - Bach cau co hat) (100X)

) Két qua phan tich hoat d6 PO trén tom su cho
thay: (i) trude khi cho an bao tr va ngay 0 sau khi
cam nhiem WSSV khong c6 sy khac biét (p>0,05).
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Pong thoi khong co sy khac bi€t gilra ngdy 0 va
ngay 3 sau khi cam nhiém ¢ nghiém thirc NT2 (bao
tor thuong PY79), NT4 (thirc an vién thuong khong
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trén bao tir); (i) co sy khac biét c6 y nghia thng
ké (p<0,05) giita ngdy 0 va ngdy 3 sau cam nhiém
WSSV ¢ nghiém thuc NT1 (CotB-VP28), NT3
(CotB-GST-VP28). Bén canh do, tai thoi diém
ngay 3 sau khi cam nhiém hoat d¢ PO ting lén &
céc nghiém thirc va chi sb nay ting 1én khéc biét ¢6
¥ nghia théng ké (»>0,05) & nghiém thic NTI,
NT3 so v6i nghiém thirc NT2, NT4. Diéu nay co
thé 1a khi WSSV tin cong vao co thé tom thi té bao
bach cau thuc hién chirc nang phong tda, thuc bao,
v6i lugng 16n WSSV thi kich thich bach ciu ting
1én, d(‘”)ng thoi xuét hién enzyme protease, hoat hoa
proPO thanh hoat d6 PO, dan dén hoat d6 PO ting
lén (Hinh 2).
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Hinh 2: Sy thay dbi hoat do PO ciia tém st
(OD. 490 nm)

Nhu véy, tom c¢6 ché do b sung thirc an chira
bao tir B. subtilis biéu hién gen VP28 lién tuc 7
ngay cho thiy c6 sy tac dong tich cuc dén cac chi
tiéu mién dich ¢ tom su thi nghiém. Cu thé: co su
thay doi c6 y nghia s6 lwong bach cau co hat, gia
tang hoat d6 PO, gia tang hoat 46 SOD qua d6 gitip
co thé tdm san sinh ra cic dap tng mién dich
chéng lai WSSV.
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Twong tu, két qua phan tich hoat @ SOD cho
thiy: (i) khong co su khac biét co y nghia thong ké
(p>0,05) & thoi diém trude va sau khi cho in bao tir
7 ngay (ngdy 0 sau khi cam nhiém); (ii) hoat do
SOD cua cac nghiém thire tang 1én vao ngay 3 sau
khi cam nhiém WSSV, khong cé sy khac biét
(»>0,05) & nghiém thuc NT2, NT4, nhung khac
biét co y nghia théng ké (p<0,05) & nghiém thirc
NTI1, NT3 so véi ngay 0. Bén canh d96, khi so sanh
gitta cac nghiém thuc véi nhau tai ngay 3 sau khi
cam nhiémWSSV, nghiém thirc NT1 (CotB-VP28),
NT3 (CotB-GST-VP28) ciing khac biét c6 y nghia
thong ké (p<0,05) so v6i 2 nghiém thirc con lai la
NT2 (bao tir thuong PY79), NT4 (thtrc &n vién
thuong khong tron bao tr) (Hinh 3).

19 ONT1

ENT2

ONT3 BENTY4

0

0 3

Trirdekhi cho dn baaq ti Ngay cam nhiém
Hinh 3: Sy thay ddi hoat d9 SOD ciia tom si

(OD. 560 nm)

3.2 Anh huéng ciia thirc dn chira bao tir
Bacillus subtilis biéu hién gen VP28 Ién ti 1¢ séng
clia tom s sau cim nhiém véi WSSV

Sau thoi gian bd sung thirc dn co chira bao tir
Bacillus subtilis biéu hién gen VP28, tom dugc gay
cam nhiém véi WSSV bang phuong phap ngém.
Toém chét trong thi nghiém cam nhlem dugc ghi
nhén v6i cac dau hiéu do than, xuit hién cac dém
trang trén giap diu nguc va cac dét trén than dic
biét & @6t thir 5, 6 (Hinh 4).

Hinh 4: Diu hiéu tém st sau khi cim nhiém véi WSSV

(A)P6 than; (B) Pém trdng trén gidp dau nguc
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Hinh 5: Biéu d6 thé hién ti 1§ chét tich liiy ctia tom st sau 14 ngay cim nhiém

Thi nghiém cam nhiém dugc theo di lién tuc
trong vong 14 ngdy va tom van cho in thiic dn c6
chira bao tir B. subtilis biéu hién gen VP28. Két
qué cho thiy ti 1& chét tich liy cao & nghiém thirc
NT2 (PY79), NT4 (thtrc an vién thudong khong tron
bao tir) véi 100% vao ngay thu 8, nghiém thic
NT1 (CotB-VP28) 1a 46,6%, nghiém thac NT3
(CotB-GST-VP28) 1a 60% (Hinh 5). Két qua phan
tich cac chi tiéu tong t& bao mau, bach cu cé hat,
bach cau khong hat, hoat d6 PO, hoat d6 SOD cua
tom su cho théy cac gia tri nay tang lén khac biét
¢6 y nghia thong ké (p<0,05) gitra ngay 0 va ngay
3 sau khi cam nhiém, diéu d6 chimg to tom si c6
dap mg mién dich chng lai WSSV. Bén canh do,
phan tich thdng ké cho thdy cac chi tiéu nay &
nghiém thirc NT1 (CotB-VP28), NT3 (CotB-GST-
VP28) ting cao va khac biét c6 ¥ nghia théng ké
(»<0,05) so voi nghiém thuc NT2 (PY79), NT4
(thtrc an vién thuong khong tron bao tir). Ti 1€ bao
hd tuong ddi (RPS) dat dugc cao nhéit v6i nhom
tom cho an thirc an chtta bao tir CotB-VP28 (NT1)
& muc 53,4% sau khi cam nhiém tom voi WSSV
bang phuong phip ngam. Khi thir nghiém cung
loai bao tir (CotB-VP28; CotB-GST-VP28 va
PY79) trén tom thé chan tring (Penaeus
vannamei), két qua cing ghi nhan bao tu CotB-
VP28 cho két qua t6t nhit véi ti 16 bao ho twong
d6i 12 47% (Anh et al., 2014).

Nam 2004, Witteveldt et al. da thuc hién thi
nghiém khéo sat kha ning chdng bénh dém tring &
tdm v6i loai vaccine duoc tao ra tir VP19 va VP28
cua WSSV. VP19 va VP28 da dugc phat hién 1a
protein vo cia WSSV (van Hulten e al., 2001).
Vaccine dugce tron véi thie an va bd sung cho tom
trong 7 ngay sau d6, tién hanh cam nhiém bang
cach ngam tom trong nudc bién chira WSSV. Két
quéa cho thdy: & nhom tém dugc bo sung vaccine
chira VP28 c6 ty 1& chét tich lity 1 30%; nhém tom
dugc bd sung vaccine chira hdn hop VP28 + VP19
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6 ty 18 chét tich liy 50% thap hon so v6i nhom
d01 chimg (t6m duoc bd sung vaccine 1a cac vector
rong va nhom déi ching dwong). Bén canh do,
nhém nghién ctru ciing khao sat tim hiéu thoi diém
khoi dau va thoi gian bao ho cia vaccine. Khao sat
tién hanh ¢ nhom tém dugc bd sung vaccine chira
VP28 (vaccine cho ty 1& tdm sdng cao). Nhom tom
nay dugc chia lam 3 nhém nhd, tién hanh cam
nhiém & céc thoi diém khac nhau 3, 7 va 21 ngay
sau khi ngimg bd sung vaccine. Két qua cho thay:
ti 16 sng cao dang ké & cac nghiém thuc 3 va 7
ngay sau khi b6 sung vaccine (64% va 77%) trong
khi & nghiém thirc 21 ngay chi dat ti 1¢ song 21%.
Diéu nay chimg to hiéu qua bao ho cua vaccine di
giam sau thoi gian ngung bd sung.

Nghién ctru khao sat kha nang gitip khang bénh
dém tring & t6m nhd vao protein vo VP28 ciing
dugc nghién ctru trén dbi tuong tom F. Chinensis
(Fu et al., 2010). Két qua ti 1& séng tich liy cua
tom sir dung bao tir B. subtilis biéu hién rVP28
(rVP28-bs) 1a 83,3%, cao hon dang ké (»<0,001)
so voi nhom tom st dung E. coli biéu hién
rVP28 (rVP28-E21) vio ngdy ciam nhiém thtr 14.
Ngoai ra, hoat d0 phenoloxidase (PO), superoxide
dismutase (SOD) va nitric oxide synthase (iNOS)
trong méau tom thir nghiém ciing c6 su thay doi.
Két qua ghi nhan viéc bd sung rVP28-bs din dén
su gia ting o rét nhit cia iINOS (p<0,001). Ngoai
ra, tac gia kiém tra ti 1& bao ho cua VP28 tai cac
thoi diém khac nhau, d6i véi tom sau 7 ngay dimg
cho an cho ti 1€ séng 46,4-50%, va chi dat 30-
33,3% sau 21 ngay dimg cho in. Ngoai ra, ¢ dbi
tugng tom hum nudc ngot (Procambarus clarkii),
viée bd sung CotB-VP28 cho ti 1& sdng cao 37,9%
va CotC-VP28 1a 44,8% so voi nhom tom khong
duoc cho an thirc an chira VP28 (10,3%) sau khi
cam nhiém v6i WSSV (Ning et al., 2011). Nhitng
két qua nay cho thdy khi cho tom an thirc an c6 bo
sung protein VP28, tom s& c6 kha ning chdng lai
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WSSV va dong thoi loai thirc dn nay ¢6 anh huong
dén hé thong mién dich khong dic hiéu cua tom.
Céac két qua thi nghiém va tham khao cho thay
phuong thic tao vector mang gen biéu hién VP28,
lidu luong bd sung ciing nhu thoi gian bd sung s&
anh huong truc tiép dén két qua ctia qua trinh dap
g mién dich gitp tém chdng lai WSSV.

4 KET LUAN

Két qua nghién ctru budc diu ghi nhan anh
huong tich cuc cta thure an c6 chira bao tir Bacillus
subtilis biéu hién gen VP28 dén kha ning phong
chéng bénh dém tring trén tom si. Trong d6, bao
tir CotB-VP28 cho két qua kha quan hon so véi
bao tir CotB-GST-VP28 vé su thay ddi ¢ cac chi
tiéu mién dich va ti 1& séng cua tom sau khi cam
nhiém ngam v&i WSSV. Ti 1é bao hd tuong dbi
(RPS) dat dugc cao nhét voi nhém tom cho an thirc
an chira bao tir CotB-VP28 & mirc 53,4%.
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