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TINH CHE PROTEIN POLYHEDRIN C UA MONODON BACULOVIRUS (MBV) GAY
BENH TREN TOM SU (PENAEUS MONODON

Nguyén Thi Giang An', Ha Thi Thu?, Dinh Duy Khang? Pinh Thwong Van

Truong Pai hoc Vinh
2\/ién Cong ngl sinh hoc

TOM TAT

Monodon baculoviru§MBV) la thanh vién ga nhom virus nucleopolyhedrosis (NPV). Khi MBV xam
nhlem vao tém, ching hinh thanhétin (occlusion body) trong gampt cua @ thé vat chi. Protein chinhia
thé 4n (OB) la polyhedrinbay la protein &n, bao bc hat virus, gitp virusdn ti ngodi méi teong. Khi tdm
nhidm MBV két hop boi nhidm voi cac virus khac hix gip didu kién méi trong khong than loi, MBV s&
phét trén manh va lay lan 4t nhanh l1am tém phat ém chim haic € chét hang lat. Tinh ck polyhedrinduoc
tién hanh trén tdm post larva sau khi gay2nhiMBV ¢ mic do cao. KBm tra king phrong phap soioi,
nhuwm Malachite 0,5% va hoa mé: rim voi Hematoxylin va Eosirté danh gia nic do xuit hién ca thé an
trong gan wy, saudé kiém tra 16 tdm chic chin nhiém MBV ma khéng niim cac virus khac nhwssyV,
IHHNV, YHV... bing phrong phap PCR & cac ¢p mdi dic hiéu. Chon nhiing 16 tdm post larva (PL 10)
nhiém bénh ring, li thm siéudc trong Urografin gradientamg d¢ tir 20 - 70%, cac phadoan cia li tam siéu
tdc duoc chpn lya vaduoc kiém tra Bing kinh hén vi dién tr (TEM). Dudi kinh hién vi dién tir, virion caa
virus MBV cé th hinh que, cliu dai khang 298 nmgdudng kinh khang 69,8 nm. Polyhedrin |& &thg th
hinh du c6 kich thrgc tir 20 - 23 nmbién di SDS-PAGE trén gel polyacryalamide chéythkhdi lwong phan
tr cia polyhedrin 1a 58 kDa. Hamrdng proteinduoc xacdinh bing phrong phap Bradford 1a 2,25 mg/ml.
Chung toi & dung protein thuluoc dé gay mén dich cho chat véi muc dich sin xuit khang ti don dong

phuc wu cho vic tao kit chin doan nhanh MBV.

Tir khéa Monodon baculovirus (MVB), Polyhedrin, tinhégbrotein, tdm s, virus

MO BPAU

Monodon baculovirugMBYV) la virus thc hp
Baculoviridae vat chit di truyén la DNA xain kép
v6i khdi luong phan & 80 - 100x16 Da (Lightner,
Redman, 1981). Témimhiém MBV thuong gim
dang K toc d sinh trong, gan ty chuyén sang mau
vang nht ¢én mau nau, zh dén lam gam ning stt
nubi tong tém (Bui Quang &, 2004).bay la knh

phd bién & tom, tuy doc luc cua virus khéng cao,

nhung khi nhEm vao P. monodonchiing lam ang
muac d6 bdi nhiém céc lai virus khac nir WSSV,
IHHNV, TSV, YHV... s gay clét hang lat (ty Ié
chét c6 the 1én i trén 90%)(Flegelet al., 1999).
MBV dugc Lightner va Redman phatéhi lan dau
tién ¢ vao rim 1981, saulé ¢ Thai Lan (Fegaret
al., 1991), nt s5 noi khac ¢ chau A (Lightner,
1996), Australia (Vickers, 1997), An Do
(Manlvannaret al. 2004) Vet Nam (Bui Quang 3‘
1994). Virus nay niéim vao ft ca cac glaldoan tir 4u
trungdén treong thanh. Khi xam rifp vao o thé vat
chi, chung n céng vao & chrc gan ty va hinh
thanh tit an (Occlusion bodies). Codudng vector
truyén bénh aia virus throng qua phan, trc an,

ngwn neéc va tdom e nhiém bénh (Payter 1992).
Polyhedrin 1a lai protein tinh tl dic trung aia

virus thwc ho Baculoviridae.Khéi luong phan

cua polyhedrin khéng 58 kDa (Bonamgt al., 1997)

va c6 vai trd nhr chit nén bio V& vo cua virion, git

cho hat virus 6n dinh trongdiéu kién bién doi cua

mdi treong, tranhdugc ar phan gi cua cac enzym
to gan ty,.

Hién nay, véc chin doan MBV da duoc thyc
hién bing nhéu phrong phap khac nhau, ahg
phuong phapdon gian va dung kha phbién la phat
hién thé 4n (OB) trong md gan tucoa tom ting
cach ép @th tdm post larvae 6r nhudm xanh
malachite 0,05% va quan satdd kinh hién vi dién
tr (Feganet al., 1991). Dé danh gia néc do cam
nhiém theong dugc kiém tra king cach &t lat mo va
nhwm i hematoxylin va eosin (H&E) (Alday de
Graindorge, Flegel, 1999). Cag khuat sinh hc
phan tr ciing dugc ap ding trong véc chin doan nhr
phuong phdp PCR (polymerase chain reaction)
(Belcher, Young, 1998, Ha ithThu, 2005). Tuy
nhién, véc xét nghém nay phi thusc nhidu vao thét
bi, hoa clit va kinh nghim cia kj thuat vién, ddng
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thoi chi phi cao. Boonsanongchokying (20083

buéc dau nghién ¢u va @n xuat khang tié don dong

khang polyhedrin ita MBV ¢ Thai Lan. Binh

Thuong Van (2005), Mari, Lightner (1993)ieg da

tién hanh gii trinh tr gendic hiéu cho MBV va
Chaivisuthangkura 2008& biéu hién thanh céng
protein polyhedrin taié hop. P& nghién ¢u tao

khang tkt don dong khang polyhedrinua MBV

nhim phic vu cho céng Vic chin doan chinh xac va
nhanh chéng MBV, chdng tdiéti hanh nghiénieu

tinh ché protein polyhedrin '@ MBV tir tém kb

nhiém virus, $& dung protein nay nin mot khang

nguyén phc wu cho vic tao khang th don dong

(Mob) khang MBV trén tém.

VAT LIEU VA PHUONG PHAP

Nguyén ligu

Mau tém Post larvaduoc Trung tm Ging hii
san Quic gia Viing Tau cung 4p

Phwong phap
Sang bc MBV hing kj thugt nhugm mau twoi

M&i ao nudi by khaang 30 - 50 con tond giai
doan sauu tring post larvae (PL) 10 - 15 ngagat
lén lam kinh, nb mdt giot nuéc bién dé mau khéng
bi kho, dung 2 kim nén, kim bén trai gt phan mat
va anten, kim bén ghdat 1&n dét bung thr nhit, tir
tir tach pln ngrc ra kioi phin bung, gan ty 16 ra
ngoai, nid 1 giot Malachite green 0,5% lén s gan
tuy, dung lamettit 1&n va quan satudi kinh hién vi.

Xac dinh mirc d§ nhiém MBV ¢ tdm va quan sat
the an trong gan tyy tom bing ky thuat nhuém
miu cit mo té bao

Tém post larvagang o tinh tmang Hip hoi dugc
xur ly trong dung ¢ch Davision va én 50% trong 24
dén 72 h. Sau6 tién hanh % ly mau trong én 70%,
cdn 90%, on tuyét ddi, chloroform va Parafin. Ep
dén duc miu trong khuén inox, & mau bing may
cit lanh Microtome i lat ¢it 5 - 6 pm, 6 dinh méu

trén lam kinh, nhdm mau (Sheehan, Hrapchak,

1980) king thibc nhiym Hematoxylin va Eosin,
quan sat riu va xaadinh mrc do nhiém bénh va dn
thuong aia gan ty dudi kinh hién vi quang hc.

Xacdinh MBV va virus khac ling PCR
Téach chét DNA tr mé gan tu bang kit aia Bioneer
Nghién tém trongdng Eppendorf 1,5 mldi 200
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Nguyén Thi Giang Anet al.

ul Binding buffer (GC), b sung 20ul Protease K,
60°C trong 10 phat. & sung 100pl Isopropanol,
chuyén dich 1én &t Binding 2 ml, ly tam lai dich.
Rira ot bing Washing buffer 1, Washing buffer 2,
day mau bing H,0 vé trang.U 5 - 10 phdt nhiét do
phong, ly taman cuwi thu dich rbi.

DPoan DNA dic hiéu cia MBV duoc khiéch dai
bing PCR. & dung 2 ul DNA tir dich tach chit
(khoang 50 - 100 ng)ié lam khudn cho pin tng
PCR.

Cac ¢ip mdi duoc g dung dé chan doan  virus
khac dia miu tdm nhém MBV (Bang 1) .

Tinh ché polyhedrin

Sir dung mhu tdm nhém MBV va da dugc xac
dinh khéng b nhiém cac virus khac,4y khoing
5000 tém post larva nfin MBV lam choang iing
nuéc da, saudéd chuyén vao trong éc chra 50 ml
nuéc cit, chuyén hoan toan &n hop au tring tém
vao trong syringe 50 ml khong c6 kim tiém, diung
pitong day va nghén hin hop tom vao nt cai dc
dé trénda. Viéc nghién nat ling cach nayluoc lap
di lap lai 10 lan nhanh lién €ip. Dich nghén duoc
loc 2 Bn qua mang 10@m Nitex-mesh, |i tamy
4000 g trong 20 pht 4°C dé thu cin, cin duoc hoa
tan trong TN buffer (0,01 M Tris-HCI, 0,1 M NacCl,
pH 7,4).bua cn da hoa trongiém TN Ién thang
Urografin phan vung liényt ( tir 20 - 60%). Thang
phan vung Urografidugc li tam siéu dc & 120000 g
trong 16 ho 4°C. Dung kim hat cacdmg, bing chra
polyhedrin hoa vadém TN. Li tam lam éng cin 2
ldn & 120000 g trong 2 & 4°C, hoa &n v6i mot
l[wong nkd dém TN, bio quan ¢ -20° C.

. Ham krong Protein trong @&u duoc dinh lwrong
bang phrong phap Bradford 1976 (BioRad protein
assay kit, BioRad Corp., Hercules, CA, USA).

Kiém tra cac phandoan c6 chra polyhedrin va
virus trén kinh hién vi dién tir

Nho mbi giot mau cia cac Bng trén ndi tam
luéi ddng wi Formvar carbon (Electron Microscopy
Sciences, PA, USA). Sau kirgg 10 phat ith loc
ling xwng, nhing chit dich thra dugc ldy bot boi
gidy thAm dit phan mép @a M, sau khi v dugc sty
khoé, nk mot dung dch thibc nhwm (2%
phosphotungstic acid trongréc cit, pH 7,4) lén v
dé khoang 1 phuat sauté liy dich thra hing géy
thim ¢ phin mép v lam khd nhanh theo
(Haschemeyer, Meyer 1970). Sadi kiém tra s c6
mat caa protein polyhedrin va rilmg pHin cia virus
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trén kinh hn vi dién tir TEM. ‘
X&c dinh khoi lwgng phén & cia MBV bang

Bang 1. Cac théng sb va trinh tw c&c cap moi.

dién di SDS-PAGE trén gel polyarylamid theo
pheong phap Laemmli 1970.

Virus Tén Trinh tw Kich th wéc Nhiét do bat
primer san pham (bp) cap (°C)

Monodon Baculo Virus MBVF 5CGCGTCTGCGATACTTCATC 3 573 53
MBVR 5’AAGGGATGTAAAGAAAGCTACGA3'

YHV Yellow Head Virus YHVF 5'CGTCCCGGCAATTGTGATS’ 273 60
YHVR 5'CCAGTGACGTTCGATGCAATA3'

HPV Hepatopancreatic HPVF 5'’ACACTCAGCCTCTACCTTGT3' 441 60

parvovirus HPVR 5'GCATTACAAGAGCCAAGCAGS'

Whitespot Syndrom Virus ~ WSSVF1 ~ 5’ACTACTAACTTCAGCCTATCTAGS' 1441 53
WSSVR1 5 TTATGCGGGTGTAATGTTCTTACGAS3'
WSSVF2  5'GTAACTGCCCCTTCCATCCTCCAS’ 941
WSSVR2 5 TACGGCAGCTGCTGCACCTTGT 3’

Infectious Hypodemal and  IHHNVR 5 ATC GGTGCACTC GGA 3 365 44

Hematopoietic Necrosis | \yF 5 TCGTACTGGCTGTTC ATC3'

Taura Syndrom Virus TSVR 5 TCAATGAGAGCTTGGTCC3' 550 49
TSVF 5’AAGTAGACAGCCGCGCTT3’

KET QUA VA THAO LUAN
Xét nghiém mau tdm bi nhiém MBV

Mau tdm duoc xét nghém nhanh bng phrong
phép soitoi nhudm Malachite green 0,5%% lva
chon nhtng miu nghi ng nhiém MBV. Trén kinh
hién vi quang bc véi vat kinh 40X (Hinh 1) cho
thiy nhiing € bao binh thong bit mau dam Vi
malachite green 0,5%, caé bao nhém MBV c6
nhan tirong to, bén trong nhan ca 1 dén nhidu thé
an hinh du khéng it mau hdc bit mau it, sang rd
va lap lanh.

Céac mau tdm sau khi soiutoi nghi ngy> nhiém
MBV dugc tién hanh xadinh mrc do nhiém MBV
bing ky thuit hod mé nhém v6i thubc nhwbm
Haematoxylin va Eosin. Wi vat kinh i giac co
d6 phongdai 100 — 4004n (Hinh 2) cho thy, nhan
té bao it mau xanh tim,&bao clt bit mau ng,
céc tit 4n bit maudo dong déu. Trong nhané bao
c6 mbt dén nhidu thé an dugc hinh thanh, cac éin
chiém tron phan lon ciu tric @a nhan & bao lam
cho kibi té bao clat co aim, cac hat dong sinh ly
cia € bao b ngung té dan dén € bao b pha hy
hoan toan. Quan sat trén cac tiéinkching toi
nhan thay thé an ton tai 2 dang, Mot dang c6 nhéu
thé 4n trong ndt t& bao va mt dang ch c6 mot thé

an lon chiém tron kich thréc cia € bao. Mt sH
hinhanh con cho thy khi virus bung raié lai trén
té bao gangy mét khbi rong, luc nay khong i
kinh hién vi khong thy thé 4an trong du trac €
bao. Chinh vi th nén & c6 Kt qua am tinh i
MBV. Theo nghién ¢u cia Ramasamy (2000) khi
MBV xam nhém vao o thé cia tdm, ching kin
trd va hinh thanh than trong nhan, Qua trinh xam
nhiém vao € baoduoc chia lam 3 giaitoan. Giai
doan dau thé an chra hinh thanh, c¢i nhiém sic
tich tw, virusdi vao nhané bdo. Giaidoan 2 nhan
truong prﬁng kich thréc t& bao ting l1én gp 3 lan
traodoi chét t& bao b réi loan va giaidoan 3 th 4n
bung ra, gii phéng theo phan ra ngoai mbiréng
lam ting kha nang lan trugn bénh trong dan. Mic
do cam nh&m virus dugc danh gia 3 mc (Bui
Quang E 1994). Mic d¢ thip (+) 1a Bng $ nhan
té bao gan ty cé the 4n <30%, nikc d6 trung binh
(++) tong $ nhan é bao gan tuy c6 than tir 30-
60%, mic do cao (+++) éng $ thé an trong nhan
té bao >60% (1 cam nhém bénh condugc danh
gia trén éng 9 tdmduoc kiém tra). Trén hinh 1 va
2 co ti¢ danh gia nic do nhiém MBV ¢ mic (++).
bé tinh ck duoc polyhedrin wi ham kong lon,
ching téi ch chon nhing méu tdm c6 nikc do cam
nhiém (++) tro 1én.

bé khing dinh chic chin miu tém thuduoc
311



nhiém MBV, ching téi tén hanh xét ngkim bing
ky thuat PCR. K&t qua trén king dién di cho thy
nhitng mau tdm b nhiém MBV va ching drong
déu c6 kich thréc 573 bpdang king kinh thréc aia
MBV trén thang DNA chén. Song song & viéc

Hinh 1. MA&u tdm nhiém MBV xuét hién thé an dwoc
nhudm malachite 0,5%, mii tén chi thé &n dwgc hinh
thanh trong nhéan té bao gan tuy.

1 2 3 4 5 6

573 bp >

Nguyén Thi Giang Anet al.

xac dinh tdm nhém MBV ching toi tén hanh lai
trr mau tdbm nhém céc virus khac nh WSSV,
IHHNV, TSV, YHV, HPV aing king ky thuit PCR.
Két qua cho tHy cac ndu tdm naydéu am tinh @i
cac virus trén (Hinh 3).

Hinh 2. M&u tom nhiém MBV xuét hién thé &n béng ky thuat
nhudém mau cat mo té bao va nhuém H&E

8 9 10 11 12

Hinh 3. Bién di s&n phdm PCR kiém tra v&i cdp méi MBV, WSSV, YHV, IHHNV, TSV. BC1 méu chirng dwong v&i MBV;
DC: 2 — 6. cac mAu dwong tinh véi bénh MBV; BC: 8 - 12: MAu am tinh vé&i bénh MBV, WSSV, YHV, IHHNV va TSV; BC 7:

thang DNA chuan 1 kb.

Tinh ché protein polyhedrin va virion ciia MBV

Sau khi kém tra va xaaiinh mic do tdm nhém
MBV, tién hanh tinh ch protein polyhedrin va
virion cia MBV hang ly tam siéu d&c trong moi
truong Urografin gradienit 20 dén70%. Sau 16 h i
tam Wi tbc do 100000 g, ching t6i thiirgc cac cac
7 hing (fraction) khac nhau.

Kiém tra cac phadoan nay trén kinh Bn vi dién tir

312

(Vién Vé sinh dch € Trunguong) cho tdy, nhing
tiéu thé cd duong kinh 20 - 23 nm,dng, tron géng
nhu md & vé tiéu thé polyhedrin @a MBV do
Bonami et al., 1997 vaiam & phandoan urografin
50% (Hinh 4). Kém trad phandoan urografin 30%
chiing t6i thy cau trdc virion @a virus c6 chiu dai
298nm vatuong kinh 69,8 nm, cac virus naydang
hinh que B mit c6 céac roi dai ( Hinh 5)& qua nay
phu hop v6i cdng 1 caa Lightner, 1996.



Tap chi Céng nghSinh e 9(3): 309-315, 2011

MBY_007

—

Print Mag: 58200x @ 51 mm 100 nm

9:39:20 a 0405710 HV=80.0kV

TEM Mode: Imaging Direct Mag: 30000x
EMLab-NTHE

Hinh 4. Protein polyhedrin thu dwoc tr phan doan
Urografin 50%.

1 2 M

j—<— 66 kDa

58 kDa —»
—
—
. —
pu— — -

Hinh 6. Protein polyhedrin sau tinh ché dwogc kiém
tra trén gel acrylamid 12%. M: Thang Protein chuén
(Fermentas); 1-2: Protein tinh ché.

MBV_010

Print Mag: 58200x @ 51 mm 100 nm

9:44:11 a 04/05/10 HV=80.0kV

TEM Mode: Imaging Direct Mag: 30000x
EMLab-NTHE

MBV.012

Print Mag: 125000x @ 51 mm 100 nm

9:49:08 a 04/05/10 HV=80.0kV

TEM Mode: Imaging Direct Mag: 60000x
EMLab-NIHE

Hinh 5. Kiém tra virion ctia MBV trén kinh hién vi
dién t&r. A- B6 phong dai 30000 X, B- B phong dai
60000 X.

Bang 2. Binh Iu’qu ham . lwgng protein
polyhedrin c6 trong mau tinh che.
Thirtwmau BSA (mg/ml) ODgg5.m
0 0,50 oD

2 0,1 0,54

3 0,2 0,55
4 0,3 0,58
5 0,4 0,63
6 0,5 0,65
7 0,6 0,66
8 0,7 0,69
9 0,8 0,69
10 0,9 0,71

0.4

0.3
0.2
0.1

y=0.236x+0.513
R? = 0.964

i

!

|

1

3

1
______________________________________________________________ JI

1

H ——0D

1
""""""""""""""""""""""""""""""""""" 1| ——Linear
______________________________________________________________ ! (oD}

i

0 0.2 0.4 0.6 0.8 1
Néng dé (mg/ml)

Hinh 7. B4 thi dwdng chudn BSA.
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bién di SDS-PAGE trén gel polyacrylamidéac
phandoan urografin 50% thuugc bing protein co
khdi luong phan & khaiang 58 kDa (M 58). Kich
thugc nay phu bp vwi mdé t cia Bonamiet d.,
1997, Linghtneet d., 1996, Boosanongchokyires
al., 2006.

Ham Lrong protein c6 trong Au thudugc danh
gi4 king phrong phap Bradfort trén may ELISA K
qua cho thiy lugng protein cé trong Au la 2,25
mg/ml va toan & lugng protein thuiuoc 1a 200 ml
(Bang 2, Hinh 7). \§i lugng protein thudugc nay,
chang t6i § sr dung lam khang nguyén gay éni
dich cho cac nghiénmw tiép theo.

KET LUAN

Mau tdm dé tinh cké polyhedrinda duoc kiém
tra nhBm MBV bing a hai phrong phap soi mé va
PCR, sau khi lai trir cac virus khac nh IHHNV,
WSSV, YHV , HPV va TSV.

Budc diu da tinh clé duoc polyhedrin, cé kich
thuoc khaing 20 - 23 nm, c6 K lugng phan
khoang 58 kDa. Virion éa MBV cé duong kinh
59,8 nm chiu dai 298 nm. lgng protein
polyhedrin thudugc tir tom post lavar nm MBV
& 200 ml i 450 mg.

Loi cam on: Nhémdé tai xin chan thanh dm on
Chuong trinh Khoa hc cong nghé dp nha nréc
KCO06 @4 gilp dé kinh phidgé hoan thanh éi dung
nghién ¢u’Nghién aru #ng dung cdng ngh sin
xudt khang tid don dong (monolono-Antibodyjé
chin doan nhanh Bnh virus trén tdém nuéi”.
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PURIFICATION OF POLYHEDRIN PROTEIN OF MONODON BACULOVIRUS WHICH
CAUSES DISEASE IN PRAWN (PENAEUS MONODON

Nguyen Thi Giang Ant, Ha Thi Thu?, Dinh Duy Khang? Dinh Thuong Var? -

Vinh University
?|nstitute of Biotechnology

SUMMARY

Monodon baculovirugMBYV) is a member of the nucleopolyhedrosis vigneup (NPV). After infecting
shrimps, they form occlusion bodies (OB) containifiripns in epithelial cells of the hepatopancreéshe
peinaeid shrimpPenaeus monodorThe main protein of the OB is polyhedral. It i® tlormation protein
protecting the virus survival within the host bod¥BV only develop fully when shrimps containing MBV
infected with other virus or living under unfavohta environment. This virus when developed will esaf
very quickly which cause slow growth massive déatshrimp. MBV genome has not yet decoded. Alsoenon
of the gene of MBV have been studied to obtain esgiom of recombinant proteins, thus, all studies on
production of monoclonal antibodies MBV resistaneravmonoclonal antibody production Polyhedrin MBV
resistance. In the present study, polyhedrin -ntlagor constituent protein of occlusion bodies of MBMs
extracted from the infected hepatopancreaB.ahonodorpost larvae and partially purified using continsou
gradient of 20 - 70% Urografin and ultracentrifugat Using Hematoxylin and Eosin dying processrtalgze
level of OB in hepatopancreas of the shrimps. Afiteit, PCR methods with specialized primers are used t
check for MBV infection without other virus preserstech as WSSV, IHHNV, YHWetc. Highly infected post
larvae shrimp sample are then analyzed using efttaifugation in 20 - 70% Urografin. Every stageté
process is identified and checked with electronrosicope (TEM). Under electron microscope (TEM), the
virions of the virus were rod-shaped, 298 nm irgtrand 69.8 nm in diameter. The spherical polyinedas
approximately 20 - 23 nm in diameter single proteand as analyzed by SDS-PAGE with a molecular mfss
58 kDa corresponding to the previously publishee sif MBV polyhedrin. Polyhedrin protein contenttire
solution obtained was ~2.25% as measured by Bradfssay.

Keywords Monodon baculovirus, MVB, Penaeus monodon, polyhesirimps
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