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1.MO PAU

Monodon baculovirus (MBV) 1 virus nhidm té bao gan tuy cua cac loai tom nudi [17].
Chung anh huéng dén qua trinh chuyén hoéa thirc n trong co thé, dan dén 1am chim qua trinh
sinh truong cia tom, gy coi coc. Két qua nghién ciru & Viét Nam cho thdy, tai cac tinh ven bién
mién Trung c6 khoang 70% tom Post, 90% tom thit va 60 - 70% tom bd me nhiém MBV [5, 9].
MBYV duogc phat hién dau tién ¢ loai tdm su chuyén tir bai Loan sang Mexico [18] va sau do
duge céng bd 6 nhidu nude khac nhu Thai lan [10], mot s6 ving & chau A [17], Australia [19],
An D9 [21]. Tir ndm 1994, Viét Nam ciing dd c¢6 cac nghién ctru khao sat vé loai virus nay trén
tom [5, 9]. Virus nay nhlém vao tat ca cac giai doan phat trién ctia tom tir du tring dén trudng
thanh. Khi nghién ctru vé dic diém lan truyén cia MBV, Paynter et al. (1992) da khang dinh
rang virus nay c6 kha niang lay nhiém da dang nén tm nudi khé co thé tranh dwoc sw xAm nhidm
cua chung [20].

Céc nghién ctru gin day cho thiy khi xdm nhap vao co thé vat chi, MBV tin cong vao to
chtrc gan tuy va hinh thanh thé an, trong d6 proteln chinh cta thé an 1a polyhedrin. Polyhedrin
(polh) 1a loai protein tinh thé dic trung cho virus thudc ho Baculoviridae. O MBYV, polyhedrin
c¢6 khéi luong phan tir khoang 58 kDa, dong vai tr0 nhu chat nén bao quanh thé 4n dé bao vé
virion, giit cho hat virus on dinh trong diéu kién bién d6i ctia méi truong, tranh dwoc sy phan
giai ctia cic enzym tir gan tuy [3]. Polyhedrin 1a khang nguyén quan trong tao dap ing mién
dich cua virus, do d6 chung thuong dugc sir dung nhu du 4n cta su lay nhiém MBV.

Viéc chan doan MBV di duoc thuc hién bang nhléu phuong phap khac nhau nhung
phuong phap don gian va dung kha pho bién 14 phét hién thé an (OB) trong mo gan tuy ctia tom
bang cach ép dich tom post larvae r6i nhugm xanh malachite 0,05% va quan sat du6i kinh hién
vi dién tir [10], hodc bang phuong phap hoa nhuém mé véi hematoxylin va eosin (H&E) [1].
Cac k¥ thuat sinh hoc phan tir va mién dich hoc ciing duoc ap dung trong viée chan doan bénh &
t6m nhu phuong phap PCR, Nested PCR [2, 8, 12, 14], ELISA [14]. Nam 2005, Satidkanikul da
tao duoc khang thé khang polyhedrin trong thé 4n cia MBV[22]. Boonsanongchokying (2006)
da budc dau nghién ctru va san xuét khang the don dong khang polyhedrin cua MBV ¢ Thai Lan
[7]. Chaivisuthangkura (2008) ciing da tién hanh giai trinh ty gen va biéu hién thanh céng
protein polyhedrin tai t6 hop [6]. Cac nha nghién ctru & Viét Nam ciing d budc dau tach dong
va giai trinh tu gen doan DNA dic hiéu cho MBV [8]. MBV 14 virus rat d& bién déi v& mat di
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truyén do d6 viéc sir dung cac kit chin doan ngoai nhap co thé s& khong cho két qua chinh xéac
v6i cac chung MBV gay bénh trén tom nudi Viét Nam. Vi muc tiéu nghién ctru san xuat khang
thé khang polyhedrin ciia MBV trén co s¢ khang nguyén polh ¢6 ngudn gdc tir chiing virus gay
bénh trén tdm nudi Viét Nam, ching tdi da tinh ché polh tu nhién tir tdm nhiém MBV va polh tai
t6 hop biéu hién trong E. coli va sir dung de gdy mién dich cho chudt thuan chung BALB/c. Pay
1a co s¢ khoa hoc cho cac nghién ciru tiép theo nham tao khang thé don dong khang polh lam
nguyén lidu dé phat trién kit chan doan MBYV lay nhiém trén tom nudi.

2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén liéu

Mau tom Post larvae duoc Trung tim gidng hai san Qudc gia Viing tau cung cip. Chudt
thuan ching dong BALB/c do phong Thir nghiém sinh hoc Vién CNSH cung cép. Taq
polymerase, T4 ligase, X-gal, IPTG va thang DNA 1 kb do Fermentas cung cip. ProBond™
Nickel-Chelating Resin tir Invitrogen. Mang PVDF tir Millipore. Sira gdy (skim milk), complete
freund’s adjuvant, incomplete freund’s adjuvant, cong hop khang IgG chudt gan HRP tir Sigma.

2.2. Phwong phap

2.2.1. Tinh ché polyhedrin tir nhién tir mau tém bénh

Mau t6m bénh MBV (khong bi nhiém céc loai virus khac sau khi d kiém tra va khiang dinh
bang phuong phap PCR, héa mé mién dich va soi tuoi) duge su dung cho nghién ctru. Lay
khoang 5000 t6m post larvae nhiém MBV lam choang bang nuéc da, roi chuyen vao trong coc
chtra 50 ml nudc cit, dung bom tiém 50 ml khong c6 kim tiém déy pitong dé nghién tom vao
mot cai cHe dé trén da. Viéc nghién tom bang cch nay duoc lap di lap lai nhidu lan. Dich nghién
dugc loc 2 lan qua mang 100 pm Nitex-mesh, li tim & 4000 g trong 20 phut & 4°C thu cin, hoa
can trong TN buffer (0,01 M Tris-HCI, 0,1 M NaCl, pH 7,4) va dua 1én thang Urografin phan
ving lién tuc (tir 20 — 60%) va li tim siéu téc & 120.000 g trong 16 gio & 4°C. Sau khi i tam,
dung bom ti€m co6 kim thu nhan cac bang va hoa vao dém TN. Li tam thu cdn & 120.000 g trong
2 gio ¢ 4°C, hoa can voi mot lugng nho d&m TN, bao quan ¢ -20° C.

2.2.2.Kiém tra cdc phan doan c¢é chira polyhedrin va virus trén kinh hién vi dién tir

Nho mdi giot miu polyhedrin tinh ché trén mdi tdm ludi dong véi Formvar carbon
(Electron Microscopy Sciences, PA, USA). Sau khoang 10 phut dich loc ling xudng, chit dich
thura duoc 1§y b6t bé“lng giéy thdm dat 1én phﬁn mép cua vi, sau khi vi dugc se‘iy kho, nho mot giot
dung dich thuéc nhuém (2% phosphotungstic acid trong nuéc cat, pH 7,4) 1én vi dé khoang 1
phut, sau d6 lay dich thira & phan mép vi bang gidy tham [13]. Kiém tra sy c6 mit cia
polyhedrin trén kinh hién vi dién tor TEM (Hitachi H-600, Japan). Kiém tra polyhedrin sau tinh
ché bang dién di bién tinh SDS-PAGE theo phuong phap Laemmli 1970 [15].

2.2.3. Tong hop polyhedrin bang con dwong tdi t6 hop

Gen ma hoa polyherin (polh) cua MBV ¢6 chiéu dai 783bp dugc khuéch dai tryc tiép tir
DNA genome MBV bang PCR v6i cép mdi dic hiéu duoc thiét két dua trén trinh tw gen cong bd
trén ngén hang gen Qudc té v6i ma sé EU251062 [6]. Sau khi tach dong va xac dinh trinh tu,
gen polh duoc gin vao vector biéu hién pET32a(+) va bién nap vao E. coli ching BL21 Star™
(DE3). Té bao nay dugc nudi lic trong moi trudng LB 1ong c6 bd sung Ampicilin cho dén khi
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ODyggy nm dat 0,6-1,0 thi cam u'ng béng IPTG véi nﬁ)ng do cudi cung 1a 1mM. Protein tai td hop
dugc thu nhan sau 3 gio nudi cay cam Gng ¢ 37°C, dugc kiém tra bang phwong phap dién di trén
gel polyacrylamid. Protein tai t6 hop duoc tinh ché bang cot sic ky ai lyc Probond™ Nickel-
Chelating Resin (Invitrogen) theo phuong phap mo ta ciia nha san xuat.

2.24. Xdc dinh ham lwong polyhedrin tdi t6 hop va tw nhién trong dich thé

Ham luong polh tu nhién va tai t6 hop trong mau dugc dinh lugng bang phuong phap
Bradford 1976 [4].

2.2.5. Phuong phdp gdy mién dich cho chugt

Lua chon 8 con chudt cai dong BALB/c 6 tuan tudi, chia lam 2 16 (mdi 16 4 con), mot 16
duoc giy mién dich voi khang ‘nguyén polyhedrin tu nhién va 16 con lai duoc gay mién dich voi
khang nguyén polyhedrin tai to hop. Khang nguyén dugc tron déu v6i ta chat CFA (Completed
Freund’s adjuvant) theo ty 18 1:1 cho lan tiém dau tién. O nhimng lan tiém nhéc lai, khang
nguyén duoc tron voi ta chat IFA (Incompleted Freund’s adjuvant) theo ty 18 1:1. Chudt duoc
tiém dudi da 4 1an, vao cac ngay 0, 7, 14 va 21. Giét chudt thu khang thé vao ngay 10 ké tir lan
tiém cudi cung.

2.2.6. Thu huyét thanh chudt

Dung })orm tiém 5 ml choc vao hd mit caa chudt, hat mau tir tir dé trénl} Vo héng cau. Mdi
con chuét lay khoang 1 ml mau. Sau d6 u ¢ nhiét d6 37°C trong 1 gid, chuyén sang tu lanh 4°C
dé 1 gio. Thu huyét thanh, li tim nhe 2000v/phut ¢ 4°C de€ loai té bao.

2.2.7. Phuong phap Western blot

Protein cia MBV duoc tach tir mau tom bi nhiém MBV va hoa trong Lysis Buffer (Tris
HCI 20mM pH 8, Nacl 100mM). Sau d6 bién tinh va dién di trén gel polyacrylamid 12,5%,
chuyén protein qua mang PVDF, nhuém tam thoi trong dung dich 0,1% Ponceau. Phu mang
bang 5% Skim milk pha trong TTBS (Tween20-Tris-HCI Buffed Solution). Pha lodng huyét
thanh chu6t 500 lan trong dung dich dém TTBS chtra 1% skim milk va cho phan tng véi
polyhedrin trén mang. Khang thé khang polyhedrin duoc phan mg voi cong hop khang IgG
chudt gan enzyme Horseradish per0x1dase (HRP). Ngam mang 5-10 phut trong hén hop dung
dich A gdm 30 mg chét hién mau (HRP" colour development reagent + 10 ml metanol lanh) va
dung dich B (30 ml H,0, 30% + 50 ml TBS ) trong bong tbi va doc két qua.

2.2.8. Phuong phap ELISA

ELISA duogc thyc hién theo Liddell va Cryer, 1993. Theo d6, khang nguyén dugc pha
lodng & ndng d6 250 ng/ml trong carbomate coating buffer (100 ul/ giéng) va 0 ban 1 gio &
37°C. Sau d6 ban i dugc rira bang ‘Washing buffer (Phosphate- buffered saline-PBS bd sung
0,05 tween 20 va 1% skim milk). Tiép tuc bo sung 100 pl huyét thanh chuét gay mién dich véi
polyherdin (pha lodng 1000 1in) vao ting giéng, 0 1 gid & 37°C. Rara ban va phu khang thé
Goat-Antimouse IgG conjugate HRP (Promega cat. W4021). Cudi cing thém 100 ul co chat
TMB (3,3’, 5,5 — tetramethylbenzidene) t 1 gio & 37°C. Dimg phan tng bang 50 pl 2N H,SO,
va doc két qua ELISA & budc song 450 nm.

3.KET QUA VA THAO LUAN

3.1. Tinh ché protein polyhedrin tw nhién tir tdm nhiém MBV
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Sau khi kiém tra va xac dinh mic d6 tdom nhiém MBYV va loai trir cac virus khac bﬁng
phuong phap héa mé mién dich, soi tuoi va PCR, chiing t6i tién hanh tinh ché polyhedrin cta
MBV tir cac mau tom bénh bang ly tdm siéu tdc trong thang phan ving Urografin lién tuc tir
20% dén70% nhu di néu trong phan phuong phap. Sau 16 gio li tim véi toc d6 100.000g thu
dugc 7 phan doan khac nhau. Kiém tra cic phan doan nay trén kinh hién vi dién tir TEM, chung
toi thu dugc phan doan cé cac tiéu thé polyhedrin giéng nhu mo ta ciia Bonami et al., 1997,
Satidkanikul et al., 2005 va Boonsanongchokying et al., 2006. Polyhedrin c6 dudng kinh
20 - 23 nm, rong, tron va nam & phan doan urografin 50% [3, 7, 22].

bién di SDS-PAGE phén doan urografin 50% thu dugc bang protein cé trong luong phan
tir khoang 58 kDa (M 58). Két qua niy cua chung t6i phtt hop voi mé ta ctia Bonami ef al., 1997
va Boosanongchokying et al., 2006 [3, 22].

1 2 M
66 bp> S S < 53 bp
— Hinh 2. Bién di d6 SDS-PAGE phan
doan Urografin 50%.
Marker protein chuan (M);
— Phén doan c6 chira polyhedrin (1, 2.)

3.2. Tong hop polyhedrin bing con dwong tai to hop

Kda 1 2 3 4 5

Ho _pom 3 Két qua kiém tra polyhedrin tai t
66 --- hop tinh ché bang dién di trén gel
45 - polyacrylamide
35 1: protein marker;
2: dich pha té bao khéng cam tng IPTG;
25 —mn

3:3-4 Cam tng IPTG sau 1-2 gid;
5: 3 gio cdm &ng IPTG

70



Nghién ctru khé ndng dép (rng mién dich véi khédng nguyén polyhedrin ctia Monodon Baculovirus

Sau khi thiét ké dugc vector biéu hién polyhedrin (pEpolh), pEpolh duoc bién nap vao té
bao té bao E. coli chung BL21 Star™ (DE3). Mot khuén lac riéng ré dugc nudi lic trong moi
truong LB 16ng ¢6 bd sung ampicillin dé biéu hién polh tai to hop. Protein polh tai to hop sau
khi tinh ché duoc kiém tra bang dién di trén gel polyacrylamide.

Polh tai t6 hop dugc tinh ché bang cot sic ky i lyc Probond™ Nickel-Chelating Resin nhur
md ta & phan phuong phap va dugc sir dung cho cac nghién ciru tiép theo. Nhu vay, bang cac
con duong khac nhau chung t6i da tinh ché thanh cong protein polyhedrin tu nhién va tai t6 hop.
Pong thoi, lugng protein polyhedrin thu dugc 13 da dé co thé st dung 1am khang nguyén giy
mién dich trén chudt BALB/c.

33. Ké'g qui giy d4p ung mién dich trén chudt, kiém tra sw c6 mit va hi¢u gia cia khing
thé khang polyhedrin trong huyét thanh

Nghién ctru kha ning gy dap tmg mién dich trén chudt cta polyhedrin duoc tién hanh véi
muc dich chon ra chudt c6 dap tng mién dich tdt nht, san sinh duoc khéang thé phan rng manh
nhét voi polyhedrin co trong tom bi bénh MBV dé phuc vu cho viéc nghién ciru tao khang thé
don dong. Sau khi gdy mién dich bang polyhedrin ty nhién va tai t6 hop trén 2 16 chudt, ching
t6i tién hanh thu mau tir héc mét cia chudt va tach chiét huyét thanh nhu da néu o phan phuong
phap. Dé khang dinh chinh xac khang thé thu dugc nay c6 phan Umg déc hiéu voi tom nhiém
MBYV, chiing t6i tién hanh kiém tra kha ning tuwong tac giita khang thé trong huyét thanh chuot
va polh ciia MBV trong t6m bang phan (mg Wertern blot. Két qua cho thiy polh tu nhién trong
tom nhiém MBV phan ung dic hiéu v6i khang thé khang polyhedrin tu nhién va khang thé
khang polyhedrin tai t6 hop, thé hién boi bang co kich thudc khoang 58 kDa, twong (mg véi
bang cua polyhedrin, trong khi d6 mau tém sach bénh khong xuit hién bang tuong tng (hinh 4).

72 kDa >

58 kDa—> 55 kDa >

Hinh 4. Lai Western blot gitra polh ctia tém nhidm MBV vé&i huyét thanh chudt gay mién
dich v&i polyhedrin,tud nhién va tai to hop. M:~ mafker protein; 1-4: chubt so 1,~2, 3 va,
4 (16 1); 5-8 chudt s6 5, 6,7 va 8 (16 2). 9: Mau doi chirng &m (tdm khéng nhiém bénh)

Nhu vy, tir huyét thanh ctia chudt thi nghiém, chung t6i nhan thdy co sy xuit hién cua
khang thé da dong khang dic hiéu v61 polyhedrin tinh ché tir mau tém bénh MBV va polyhedrin
téng hop bang con duodng tai t6 hop. Diéu do chimg t6, polyhedrin tinh ché c6 day du dic tinh
ctiia khang nguyén dé co thé giy dap Gmg mién dich tao khang thé dic hiéu trén chudt thi
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nghiém. Day la yéu td quan trong dé tao nguon té bao lympho B hoat hoa dung trong dung hop
v6i té bao myeloma dé thu nhén cac dong té bao lai hybridoma sinh khang thé don dong. Pé lya
chon chudt c6 dap ung mién dich tot nhat véi polyhedrin phuc vu cho cac nghién ctru tlep theo,
chung t6i d3 kiém tra hiéu gia khang thé ctia mdi con chudt biang phuong phap ELISA. Két qua

duoc trinh bay ¢ bang 1.

Bang 1. Hoat d6 khang thé khang polyhedrin ctia MBV géy bénh & tom tw huyét thanh
chuét da dwoc gay mién dich véi polyherin

grr| LOthi | Mau kiém I:;ll:: §;acyh : ‘ Gia tri ODasonn

nghiém tra (ugcon/lin) Lan1 | Lan2 | Lan3 | Trung binh
1 Chudtsd 1.1 | 30 1,298 1,346 1,494 1,379 + 0,102
2 Chuotsd 1.2 | 50 1,895 1,899 1,993 1,929 + 0,055
3 Lol Chudtsd 1.3 | 75 1,981 2,299 2,673 2,318 + 0,346

Tiém KN |'Chugtsé 1.4 | 100

4 | twnhién 1,470 | 1,421 1,831 1,574 + 0,224
5 Chudt s6 2.1 | 30 1,199 1,347 1,489 1,345 + 0,145
6 |Lo2 Chudt s62.2 | 50 1,302 1,386 1,488 1,392 £ 0,093
7 Tiém KN | Chujts62.3 |75 2,014 2,087 2,134 2,078 + 0,060
g | 1TH Chuot s6 2.4 | 100 1,387 | 1,459 | 1,557 1,468 + 0,085
9 | BSA(d6i ching am) (0,1%) 0,055 0,057 0,052 0,055 + 0,003

Ghi cha: OD la mat dé quang hoc (Optical Density)

Két qua tir bang 1 cho thiy kha ning dap tmg mién dich cua chudt véi polyhedrin ty nhién
va polyhedrin tai to hop rat t6t. Khang thé khang polh tu nhién cho gia tri OD cao hon so véi gia
tri OD cua khang thé khang polh tai to hop, tuy nhién, sy khac biét khong c6 y nghia thong ké (p
< 0,05). Két qua thi nghiém cting cho thdy viéc gy dap tmg mién dich voi khang nguyén tu
nhién va khang nguyén tai t6 hop da duoc thuc hién thanh cong trén chudt BALB/c. Liéu luong
gdy dap (mg mién dich tot nhat 1a 75 pg/con/lan. Hiéu gia khang thé trong huyét thanh cao nhat
tuong (mg voi kha ning dap tmg mién dich t6t nhit ¢ chudt s6 1.3 (16 1, gy mién dich bang
polyhedrin tu nhién) va chudt sé 2.3 (16 2, gdy mién dich bang polyhedrin tai t6 hop). Két qua
nay 1a co sé quan trong cho cac nghién ciru tiép theo nham tao khang thé don dong dic hiéu
khang polyhedrin.

4.KET LUAN

Hién nay MBV la virus gy bénh pho bién nhat trén t6m s, c6 toc do lay lan rat nhanh lam
suy giam nang sudt nudi trong tom. Dé phuc vu cong viéce tao kit chan doan, 1an dau tién tai Viét
Nam chiing toi da tinh ché thanh céng polyhedrin tir tom bénh MBV, dong thoi di biéu hién va
tinh ché polyhedrin tai t6 hop lam nguyén liéu dé giy mién dich cho chuot BALB/c va lya chon
nhiing ca thé chudt c6 kha ning dap tung mién dich tao khang thé dic hiéu tét nhat. Do dic hiéu
ctia khang thé va kha ning img dung dé phat hién MBV trén mau tom nhidém bénh ciing da duoc
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kiém tra thong qua phan umg Wertern blot. Kha nang dap ung mién dich t6t nhat va hiéu gia
khang thé trong huyét thanh chudt duoc kiém tra bang ELISA. Ket qua cho thay khang thé trong
huyet thanh chudt gay mién dich véi polyhedrin ty nhién va tai t6 hop phan tng dic hidu va co
ai luc cao voi MBV gy bénh trén tom. Két qua thu duoc 13 co s& quan trong cho cac budc
nghién ctru tiép theo nham tao té bao lai hybridoma sinh khang thé don dong phuc vu phét trién
kit chan dodn MBV trén tom nudi.

Loi cdm on. Tac gid xin cdm on cac can b nghién clru clia phong Vi sinh vat phan t-Vién Cong
nghé sinh hoc va phong thyc nghiém sinh hoc, da hé tro' chung téi trong qua trinh thwe hién nghién
clru nay. Chung toi cling xin chan thanh cdm on Lanh dao Vién Céng nghé sinh hoc d4 tao diéu kién
va thiét bi may méc ctia phong thi nghiém trong diém dé ching t6i thwe hién dé tai.
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SUMMARY

STUDY ON THE IMMUNE RESPONSE OF BALB/c MICE IMMUNIZED WITH NATIVE
AND RECOMBINANT POLYHEDRIN OF MONODON BACULOVIRUS (MBV)

Monodon baculovirus (MBV) has been considered as a major causative agent in
aquaculture industry shrimps and has caused severe losses for shrimp farmers. The recent
diagnostic kits for MBV detection were developed based on polyhedrin (polh), the major
constituent protein of occlusion bodies of MBV. It has been known that the specificity and
sensitivity of the antibodies to polh (anti-polh) is a critical issue for the success of MBV
diagnostic kit development. In this study we used native and recombinant polh to immunized
BALB/c mice and evaluated the humoral immune response of the mice by characterization of
the antibodies against these antigens. Two groups of BALB/c mice (4/each group) were injected
with native polh purified from MBV-infected Penaeus monodon and recombinant polh purified
from the recombinant E. coli strain, respectively. The Western blot analysis showed that these
antibodies reacted specifically to the native polh from MBV-infected Penaeus monodon. The
antibody titer of each BALB/c mouse was evaluated by ELISA using purified native polh. Based
on ELISA results, the mice with highest antibody titers against the native and recombinant polh
were selected. This study provides fundamental data for hybridoma cell lines creation to produce
monoclonal antibodies against polh and use for MBV diagnostic kit development.

Keyword: Immune response, BALB/c mice, Polyhedrin, Monodon Baculovirus, ELISA,
Western blot
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