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Linh vue ky thuit duogc dé cap

Séng ché & cap dén virut duoc phéan 14p gdy bénh rung vay ¢ ca, gidng cdy té bao
chira virut ndy, vacxin trén co s& virut ndy va phuong phap bao ché vacxin nay, khang
thé phan Ung v6i virut nay, kit xét nghiém chin doan d& phat hién virut va str dung virut
nay.

Tinh trang ky thuét ciia sang ché

Trong nhiéu thap k¥ qua, lugng tiéu thu ca trén toan cAu ting manh. Diéu nay lién
quan dén tiéu thu ca nudce lanh nhu ca hdi, ca bon, c4 bon halibut va ca tuyét, va tuong
dwong nhu tiéu thy cd nhiét déi nhu ca chém chau A (cé& vuoc), ca rd phi, ca méng, c4
dudi vang, ca cam, c& mu va cé bap.

Két qua 13 s lwong va quy md céc trang trai ca dugc tang 1én d& dap g nhu cau

ngdy cang ting cua thi trudng.

Nhu dugc biét, vi du, trong nganh chin nudi, rt nhidu dong vat song gén nhau dé
bi nguy hai boi tAt ca cac loai bénh, ngay ca cic bénh khé biét dén hogc khé gdp hodc
tham chi chua duge biét dén trudc thoi diém chin nudi thuong mai quy mé 16n. Déy ciing

13 trudng hop dién ra trong nganh nubi ca.

Gén ddy, mot hoi ching bénh méi dugc phat hién ¢ ca ch&m chau A nudi (Lates
calcarifer). Bénh nay cé dic trung d& thay nhét 13 hién twong mét vay, vi thé thuong dugc
goi 13 “H6i chiing rung véay” (Scale drop syndrome - SDS). Bénh nay duoc béo céo 1an
dAu tién & ca chdm chau A dugc nudi ¢ Penang, Malaysia. Su bung phét cidn bénh méi
nay sau dé dugc phat hién 1 cling xay ra ¢ Singapore vao cac nim 2002, 2006 va 2009.

Céc truong hop gin day hon duge béo cdo vao nam 2010 tir cac trang trai ca & Bantam,
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Indonesia va mot 14n nita tir Singapore, va vao ndm 2011 cling tir c4c trang trai & Eo bién

Malaka. Hién nay ty 1& mic bénh nay dang gia ting.

Gén day thi hoi chitng bénh nay dugc mo ta boi tac gid Gibson-Kueh, S., et al.,
(Journal of Fish Diseases 35; 19-27 (2012)).

Bénh nay ban dau dugc gip phai & cé nudi 16ng trudng thanh, va ciing gip phai &
c4 con trong ao nudi cé. Ty 1€ chét dugc mo ta 13 thuong xuyén, kéo dai va thay doi tir
ban dau 14 30% dén tbng s6 14 75%.

Céc du hiéu 1am sang chinh ctia c4 mic hoi chiing nay d4u tién 13 rung vay nhu
d3 duoc d cap & trén, sau d6 13 trang thai 16 do va d6i khi 12 sung mét. P6i khi c4 cling
bidu hién cac d4u hidu than kinh: mt vai con bi nhidm bénh boi xoén éc c6 thé 13 do sy

tdn thuong mach trong ndo bd din dén bénh nhiin ndo da 6.

Cac d4u hidu md hoc chinh, khong bao gdm cac diu hiéu khéc, 1a thoai héa noi
mo mach (viém mach) & tAt c4 cac co quan chinh bao gdm da. Sy viém mach nay dan dén
hoai tr m6 ma ciing anh hudéng dén cac tuyén da day, 14 lach, than va tim. Gibson-Kueh

cling d3 m6 ta rang ha bi pht 1én nén vay thudng hoai tir va lién quan dén sy mat vay.

Tuy nhién, nguyén nhan cla bénh nay dén nay van chua dugc phat hién. Gibson-
Kueh néu ring thong qua cic thay dbi md bénh hoc & c4 bi bénh va viéc quan sat ca virion
hinh luc gi4c kich thude 16n va virion hinh luc gidc kich thudc nho hon nhiéu trong mo
6 thé d& xuét kha ning nguyén nhén gy bénh la do virut, nhung tic gia nay két luan
réng vé tdng thé, s lugng virion trong cac md duge xét nghiém 1a thip. Dua trén kich
thudc va hinh thai, mot s virion quan sat dugc giéng véi iridovirut, nhung k§ thuat hoa
md mién dich st dung khang thé don dong M10 khéng Iridovirut cta ca trap do (RSIV)
(Nakajima, K. et al., Fish Pathology 30: 115-119 (1995)) cho két qua 4m tinh,

Thir nghiém PCR str dung doan mdi RSIV dugc biét 1a nhém dich vao mdt lugng
16n Iridovirut d3 bidt cling cho két qua am tinh.

N8 lyc nhdm phén 14p virut bing céch cho m cua c4 tiép xtic véi té bao Haemulon
sciurus Shaw (GF) va té bao c4 chém chiu A. (Chong, S. et al., Singapore Vet. J. 1; 78-
89 (1987)) ciing khong thanh cong.
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Cin ctt vao sb luong rat thip cac hat gidng nhu virut quan sat dugc, Gibson-Kueh
& xuht riing bénh ndy c6 thé 1a két qua ctia phan tng ting qua mén mién dich voi khing
nguyén virut thay vi do virut gy ra. Cac phan Gng nay, vi du, dugc dé xuét 13 nguyén

nhan ciia bénh dau tiy (strawberry disease) & ca hdi.

Ngoai van dé ndy, sy viém mach va chiing hoai tir lién quan ma 13 cac dic diém

ndi bat ctia SDS khong phai 1a dAu hiéu dién hinh cta bénh mbng mét (Irido disease).

Hon nita, céc thuong tén thdy duge & SDS khéc biét theo mot s6 céch so v6i cac

thuong tén thdy dugc & bénh do iridovirut.

Thue t& 12 bt chép cac n luc dugc dé cap & trén, vAn khong phat hién dugce ngudn
gbc virut va tham chi khong phat hién thdy c6 bing chiing vé sy lién quan cta virut, dua
Gibson-Kueh dén véi giai thich vé sy c6 mit cia mot s6 lugng nhé céc virut khac nhau
nhu sau: “Céc hat gidng nhu virut tuong d6i dbi kho phat hién. Hon nita, bénh do
iridovirut todn than hién nay 13 dic hitu & céc trang trai L. calcarifer, vi thé su c6 mit ctia
chung c6 thé 13 sy phat hién ngau nhién ctia mot tac nhan gay bénh thong thudng”.

Vi c4c ly do ndy, tac nhén gy bénh nay dén nay van hoan toan chua dugc biét rd.
Ban chit ky thuit ctia sing ché

Vi c4c 1y do néu trén, muc dich ctia sang ché 12 d& xuét tac nhan gay bénh cia bénh
“hdi ching rung vay" nay cling nhu vacxin nhdm chdng lai bénh nay. Hon nita, muc dich
ctia sang ché ciing dé xut cach phét hién va nhén biét tAc nhan gy bénh nay.

Hién nay ngudi ta da phat hién dugc rang tic nhan gy bénh cta bénh nay 13 virut
c6 20 mit ¢6 duodng kinh khoang 140 nm.

Virut dugc phat hién ra 13 thude cc virut c6 ADN mach kép va ph'?m 16n trinh tu
ADN cua virut ndy hién d8 dugc x4c dinh.

So sanh trinh tu cia virut méi ndy véi cac trinh ty khéc trong ngén hang dit ligu
bd gen da bat ngdy tiét 16 ring & cap do nucleotit, thi virut ndy cé mirc do gidng nhét dinh,
mic du la thép, véi virut thudc ho Iridoviridae, 14 ho virut c6 hinh dang 20 mét, c6 kich

c& nim trong khoang tir 120 dén 350 nm va c6 bd gen mach kep.
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Do tac nhin giy bénh cia bénh ndy hién d4 dugc nhin biét, nén bénh nay s& khong
con dugce goi 1a Hoi chiing rung vay nita, ma dugc goi 18 bénh rung vay (scale drop disease
- SDD) trong ban mo ta nay (xem thém dudi day).

MO ta vén tit cdc hinh vé

Fig.1: K&t qua ctia PCR virut SDD trén c4 nghi nhiém virut SDD va c& dbi chimg (Thr
nghiém 1)

Fig.2: Két qua ctia PCR iridovirut c4 trap do trén cé nghi nhidm virut SDD va cé dbi
chiing (Thir nghiém 1)

Fig.3: Duong cong chudn QPCR virut SDD (Thit nghiém 1).

Fig.4: CPE trong 16p don té bao BF-2 vao ngay 5 sau khi lay nhiém. Luu y 1a té bao dugc
lam tron. Khung ti 1¢ 100 pm

Fig.5: L6p don BF-2 (dbi chimg) vao ngay 5 sau khi 18y nhiém. Khung ti 1& 100 pm
Fig.6: Trinh tw ADN (a) va protein (b) protein capsit chinh ca virut SDD.

Fig.7: Trinh ty ADN (a) va protein (b) ATPaza cta virut SDD.

Fig.8: Cay phét sinh gidng loai ctia ORF protein capsit chinh ctia Iridovirut. Vi mdi trinh
tu tén loai, chi va sé ndp luu dugce thé hién. HO trg ty 1& % bootstrap 12 2000 ban sao chép
dugc quy dinh tai cac nut. Thanh khoang céch cho biét s6 lugng ctia nucleotit thay thé
mdi vi tri.

Fig.9: Su phat sinh ching loai cuia ORF ATPaza Iridovirut. Vi moi trinh ty tén loai va
s6 ndp luu dugc thé hién. HS tro ty 18 % bootstrap ctia 2000 ban sao chép dugc quy dinh
tai cac nut. Thanh khoang céch cho biét s6 luong ctia nucleotit thay thé mdi vi tri.
Fig.10: Ty 1¢ chét tich liiy (%) sau thir thach virut SDD nhu dugc quan sat ¢ cac nhom
khac nhau. Mdi bé chira 15 ca dugc tiém (IP va / hodc IM) bang cac liéu khac nhau ctia
gidng ciy té bao dugc nhan gidng virut SDD.
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Fig.11: ban sao ADN virut SDD trong huyét thanh c4 chém sau thir thach. Ban sao ADN
virut SDD/pL duge do béng qPCR trong huyét thanh dugc gdp tir 15 ca mdi nhém, duge
14y mAu vao ngay 1, 3, 7, 10 va 14.

Fig.12: Anh Cryo-TEM cua té bao & san phdm thu dugc tir moi truong duge b tir 14n
chy chuyén SDDV 3 trong gidng cdy mé.

MO ta chi tiét sang ché
Mot dai dién cua virut dd dugc ndp luu trong Béo tang gidng vi sinh vat qudc gia

(Collection Nationale de Cultures de Microorganisms - CNCM), Institut Pasteur, 25 Rue
du Docteur Roux, F-75724 Paris Cedex 15, Phap, véi s6 nop luvu CNCM 1-4754.

Trén co s& so sanh trinh ty, gen mi héa protein capsit chinh va gen m@ héa ATPaza

clia virut ndy c6 thd dugc nhan biét, nhung hoi giong véi Iridoviridae da biet.

Mot vi du v& trinh tu ADN clia gen mé hoa protein capsit chinh va gen mé hoa
ATPaza duge néu trong SEQ ID NO: 1 va SEQ ID NO: 3 tuvong Ung. SEQ ID NO:21a
trinh tu axit amin cta protein capsit chinh. SEQ ID NO: 4 13 trinh tu axit amin cua

ATPaza.

Ho Iridoviridae hién nay bao gdbm 5 chi: Ranavirut, Megalocytivirut,
Lymphocystivirut, Chloriridovirut va Iridovirut (Jun Kurita and Kazuhiro Nakajima,

Viruses 4; 521-538 (2012)).

Bai bao ciia Kurita va Nakajima trong s céc tai liéu thé hién tong quan vé 5 chi
trong cdy phéat sinh gidng loai gdm tbng sb 20 loai da biét ctia 5 chi (ngoai ba thé tuong
ddng Ascovirut dugc bd sung 1a nhém ngoai). Cdy phat sinh gidng loai ndy dua ra chi
d4n vé& mdi lién quan/khoang cach chung cuia cac loai khic nhau va hinh dung tai sao mdi
virut trong s cac virut nay lai dugc phén loai 13 thanh vién clia mot trong 5 chi.

Dua trén trinh ty ADN ma héa MCP va ATPaza cua tac nhan géy bénh SDD mé&i
dugc phat hién theo sang ché, cac cy phat sinh giéng lodi méi dya vao phuong phép lién
két 1an can ¢6 thé dugc tao ra, va da phat hién ra ring trinh ty ma héa MCP va ATPin the

hién sy phit hop nhét dinh trong cdy phét sinh gidng loai cua Iridoviridae.
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Céc cly nay dugc taora bing cach str dung chuong trinh MEGA, phién ban 5, st
dung cac thiét lap chudn. (MEGAS: Phén tich di truyén tién héa mic phén tir béng cach
stt dung cac phuong phap hop 1y cyc dai (Maximum Likelihood), khoang cach tién héa
(Evolutionary Distance), va tiét kiém t6i da (Maximum Parsimony). Koichiro Tamura,
Daniel Peterson, Nicholas Peterson, Glen Stecher, Masatoshi Nei and Sudhir Kumar.
Mol. Biol. Evol. 28(10): 2731-2739. 2011 doi: 10.1093/molbev/msr121 Advance Access
publication May 4, 2011).

Dua trén hinh dang 20 mét, kich thudc bd gen n3m trong khoang tir 120 dén 350
nm va bd gen mach kép cua virut méi, va trén co s¢ cy lién két 1an cén cua protein capsit
chinh, thu duogc béng cach st dung MEGAS vdéi su hd tro théng ké chi ra su vitng manh
ctia mau hinh phan nhénh dugc suy ra khi dugc dénh gia béng cach sir dyng céc thir
nghiém ty khoi dong (bootstrap), céc tac gia séng ché coi virut 12 mot thanh vién thudc

ho Iridoviridae.

Cay trén co s¢ trinh tuy MCP dugc thé hién trén Fig.8. Cay trén co s& trinh ty
ATPaza dugc thé hién trén Fig.9.

Kha bét ngd 13 dua trén khoang céch cliand véi 5 chi da biét, thi tdc nhan gy bénh
méi duge phét hién cia SDD dudng nhu khong khop v6i bat ky mot chi ndo trong s6 5
chi nay, nhu c6 thé d& dang quan st duogc tir Fig.8.

Vi thé, virut ndy, trong sb cac virut khac, c6 thé dugc phan biét v6i cac thanh vién
43 biét cta Iridoviridae trén co s& trinh ty ADN ma héa cua protein capsit chinh va
ATPaza cia no.

Héa ra 12 protein capsit chinh cia virut theo sang ché c6 mirc do ddng nht trinh
tu chi bing 65% so véi MCP ngay ca cua loai gin nhét trong s6 cac loai con lai cia ho
Iridoviridae.

ATPaza c6 mirc do ddng nhét trinh ty bing 68% so voi ATPaza gln nhét trong s&

céc loai con lai cua ho Iridoviridae.

Béng céach sir dung céc trinh ty ADN mé héa ATPaza va protein capsit chinh, cac

doan mdi dugc phét trien 13 dic hiéu doi véi virut theo sang ché.
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SEQ ID NO: 1 1a mét vi du dién hinh vé trinh ty nucleotit cia gen ma héa protein

capsit chinh cta virut theo sang ché.

Chn phai hidu ring, dbi véi protein cy thé dugc dé cap trong ban md ta ndy, ¢6 thé
tOn tai sur bién dbi tu nhién gitta c4c dai dién riéng biét cua tac nhan giy bénh. Su bién
dbi di truyén dan dén cac thay dbi nho trong, vi duy, trinh ty protein capsit chinh. Diéu nay
cling dung d6i véi ATPaza. Trude tién, hién tuong dugc goi 13 “sy dao dong ¢ bazo thir
hai va thir ba” giai thich ring su thay dbi nucleotit c6 thé dién ra ma khong dugc déy dén
trong trinh ty axit amin chiing m& héa: vi dubd ba TTA, TTG, TCA, TCT, TCG va TCC
déu ma hda Leuxin. Ngoai ra, su thay d6i nho giita c4c dai dién cuia virut SDD theo sang
ché c6 théduoc thdy trong trinh ty axit amin. Sy thay dbi nay c6 thé dugc phan dnh béng
(cac) khéc biét axit amin trong toan bd trinh ty hodc bang céc dot bién 1am khuyét, thay
thé, xen vao, d4do ngugc hodc bd sung (c4c) axit amin trong trinh ty nay. Dot bién thay
thé axit amin ma khong nhét thiét lam bién dbi hoat tinh sinh hoc va mién dich, da duoc
md ta, chéng han nhu boi Neurath et al trong tai liéu “Protein” Academic Press Néw York
(1979). Céc dot bién thay thé axit amin gifta cc axit amin lién quan hogc thay thé diénra
thudng Xuyén trong qud trinh tién héa 13, khong ké nhitng dot bién thay thé khac, Ser/Ala,
Ser/Gly, Asp/Gly, Asp/Asn, Ile/Val (xem trong tai liéu Dayhof, M.D., Atlas of protein
sequence and structure, Nat. Biomed. Res. Found., Washington D.C., 1978, vol. 5, suppl.
3). Céc dot bién thay thé axit amin khdc bao gdm Asp/Glu, Thr/Ser, Ala/Gly, Ala/Thr,
Ser/Asn, Ala/Val, Thr/Phe, Ala/Pro, Lys/Arg, Lew/lle, Leu/Val va Ala/Glu. Dya vao
théng tin ndy, Lipman va Pearson d& phat trién phuong phép so sanh protein mot cach
nhanh va nhay (Science 227, 1435-1441, 1985) va xé4c dinh sy twong tu chirc ning gitta
céc protein dong nhit. C4c dot bién thay thé axit amin theo cac phwong &n 14y 1am vi du
cla sang ché, cling nhu céc thay dbi bao gdm dbt bién lam khuyét vd/hodc cai xen ciing

nam trong pham vi cta sang che.

Piéu nay giai thich tai sao MCP va ATPaza, khi dugc phén 14p tir cdc dai dién
khéc nhau ctia virut SDD theo sang ché, c6 thé c6 do ddng nhét thip hon dang ké so véi
mtrc 100%, trong khi vin bidu hién MCP ho#ic ATPaza cua virut SDD, la tac nhén gdy
bénh ciia bénh rung vay.
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Diéu nay dugc phan anh 13 rang, vi dy, trén Fig.4 trong bai bao cla Kurita va
Nakajima, trong d6 dd néu rang ngay cé trong nhém Lymphocystivirut gdm céc virut bénh
nang lympho c6 lién quan & mtrc cao (LCDV), thi tht ca cac LCDV ciing van déu c6 trinh

tw axit amin MCP khéc biét dang ké.

Vi thé, theo phuong 4n tht nhét, sang ché dé& cap dén virut dugc phén 1ap, mot

thanh vién thudc ho Iridoviridae chira gen MCP va gen ATPaza, dac trung & chd:
a) virut ndy 14 tic nhan gy bénh ctia bénh rung vay ¢ ca va

b) trinh tu nucleotit ciia gen MCP ¢6 d§ ddng nhét 13 it nhit 80% so v&i trinh tu
nucleotit dugc néu trong SEQ ID NO: 1

Theo muc dich cla sang ché, @6 dong nhét dugc hidu 13 d6 ddng nhét cta trinh tw SEQ
ID NO: 1 va ving tuong (ing cta protein capsit chinh ctia virut ma c6 do ddng nhat can

duoc xéc dinh.

Mot chuong trinh thich hop d& x4c dinh do ddng nhét 12 chuong trinh blast
nucleotit (blastn) ctia Cong cu tra citu sép thing hang cuc bd va co s¢ thuoc NCBI, bing
cach sir dung lya chon “sép thang hang hai hodc nhiéu trinh tw” va céac cai dit chuin

(http://blast.ncbi.nlm.nih.gov/Blast.cgi).

Theo muc dich cta sang ché, dugc phén 18p c6 nghia 1a giai phong khéi m6 ma
virut ¢é lién quan trong ty nhién. Mot vi dy vé virut dugc phan 18p 13 virut c6 mét trong

giong cay.

Theo mdt phwong 4n uu tién clia phwong 4n ndy, sang ché @& cap dén virut c6 gen
protein capsit chinh (MCP) c6 d0 ddng nhét bing it nhét 1a 82%, t6t hon nita 12 84%,
86%, 88%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoic thdm chi 1a
100%, theo thi tir wu tién, so vdi trinh ty nucleotit cia MCP duoc néu trong SEQ ID NO:
L.

Mot cach thay thé khac d& mo ta dic diém ctia virut theo sang ché 13 lién quan dén

trinh tw ATPaza cua virut do.
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SEQ ID NO: 3 la mét vi du dién hinh vé trinh tu nucleotit cia gen ATPaza clia
virut theo sang ché. Tuy nhién, nhu da giai thich & trén, sy bién d4i tu nhién dan dén céc

thay d6i nho trong trinh ty ATPaza di duogc phét hién.

Vi thé, theo mot dang khac cua phuong 4n ndy, sang ché dé cap dén virut dugc phan

14p 13 thanh vién thudc ho Iridoviridae chira gen MCP va gen ATPaza, déc trung & chd:
a) virut 13 tdc nhan gdy bénh clia bénh ryng vay ¢ ca va

b) trinh tw nucleotit cia gen ATPaza c6 d9 dbng nhét it nhét 80% véi trinh tw nucleotit
duoc néu trong SEQ ID NO: 3

Theo mot dang uu tién clia phuong én ndy, sang ché dé cép dén virut mang gen
ATPaza c6 do ddng nhét it nhét 13 82%, tot hon nita 12 84%, 86%, 88%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% hodc thdm chi 1a 100%, theo thr tw uu tién, so
véi trinh tu nucleotit ctia gen ATPaza dugc néu trong SEQ ID NO: 3.

Theo mét dang wu tién hon clia phuong 4n nay, sang ché d& cap dén virut theo
sang ché trong d6 trinh ty nucleotit ctia gen MCP ¢6 do ddng nhét it nhét 13 80% so voi
trinh ty nucleotit dwgc néu trong SEQ ID NO: 1 va trinh ty nucleotit cua gen ATPaza co
d6 ddng nhét it nht 13 80% so véi trinh ty nucleotit duge néu trong SEQ ID NO: 3.

Mot cach thay thé khac nita d8 mo ta dic diém virut theo sang ché phu thudc vao
thir nghiém PCR st dung b doan mdi dic hidu véi trinh ty gen protein capsit chinh hodc
trinh ty gen ATPaza ciia virut theo sang ché. Ba bd doan mdi khac nhau ma trinh tu cia
chung dugc néu trong SEQ ID NO: 5-6, SEQ ID NO: 7-8 va SEQ ID NO: 9-10 dugc chi
dinh vé tinh d#c hiéu cua chung dbi v6i virut. Thir nghiém PCR stz dung bo doan moi thir
nhét (SEQ ID NO: 5-6) phan tng d4c hiéu véi gen protein capsit chinh ctia virut sir dung
hai doan mdi SDD-50-FW:CAGTGCATTACAAGAAAG va SDD-213-
REV:GCTGAAACAACAATTITAG.

Thir nghiém PCR st dung b§ doan mdi thit hai (SEQ ID NO: 7-8) ciing phéan tng
d3c hiéu v6i gen protein capsit chinh ctia virut va st dung hai doan mdi SDD-MCP-277-
FW: TCCTGTGCAGCTGTCTAAAC va SDD-MCP-1090-
REV:ACTGGCAATGATGGGCGATG.

-10-
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Thir nghiém PCR str dung b doan mdi thtr ba (SEQ ID NO: 9-10) phan tng déc
hiéu voi gen ATPaza cua virut va st dung hai doan mdi SDD-ATPaza-65-FW:
TCGGAGGGATGAAATTGG va SDD-ATPaza-618-
REV:AGCGTTGTCGATGTAGAG.

Céc thir nghiém, dugc mo ta chi tiét hon trong phén Vi dy thuc hién séng ché, 1a
thtt nghiém PCR chuén.

Néu phan tich san phim PCR ciia by doan mdi thir nhét cho biét san phdm PCR c6
khoang 164 cap bazo hodc néu phan tich san phém PCR ctia by doan mdi thir hai cho biét
san phim PCR c6 khoang 814 cip bazo hodc néu phan tich san ph&m PCR ctia bd doan
mdi thit ba cho biét san phdm PCR c6 khoang 554 cép bazo, va virut 14 t4c nhan gay bénh
ctia bénh rung vay, thi diéu ndy 13 rang ching to ring virut dugc phén tich thudc virut
theo sang ché.

Chi 13 vi du: san phim PCR c6 khoang 164 cip bazo la san phim PCR c6 chiéu
dai ndm trong khoang tir 164 + 10 va 164 - 10 csp bazo. San phim PCR c6 khoang 814
cédp bazo la san phédm PCR ¢6 chidu dai ndm trong khoang tir 814 + 10 va 814 - 10 cép
bazo.

Vi thé, lai theo mdt dang khac ciia phuong 4n theo sang ché, sang ché dé cap dén
virut dugc phén 13p 13 thanh vién thudc ho Iridoviridae chira gen MCP va gen ATPaza,
d3c trung & chd:

a) virut ndy 13 tdc nhén gy bénh clia bénh rung vay o cava

b) ADN virut phan Ung trong phan tng PCR v6i bo doan mdi dugc néu trong

SEQ ID NO: 5 va SEQ ID NO: 6 d& tao ra san pham PCR c6 164 +/- 10 cip
bazo hoic phan tng trong phan mg PCR v6i bd doan mdi duge néu trong SEQ
ID NO: 7 va SEQ ID NO: 8 dé tao ra san phém PCR c6 814 +/- 10 cap bazo
ho#c phan ng trong phan tmg PCR v6i b doan mdi duogc néu trong SEQ ID
NO: 9 va SEQ ID NO: 10 dé tao ra san phém PCR c6 554 +/- 10 cap bazo.
Mot dang uu tién cia phuong &n nay d& cap dén virut theo sang ché trong 6 ADN

virut phan tng trong phan tng PCR v6i by doan mdi dugc néu trong SEQ ID NO: 5 va
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SEQ ID NO: 6 d tao ra san phdm PCR c6 164 +/- 10 céip bazo va phan ng trong phan
tng PCR v6i bo doan mdi duge néu trong SEQ ID NO: 7 va SEQ ID NO: 8 dé tao ra san
phim PCR c6 814 +/- 10 cdp bazo va phan ung trong phan ung PCR v6i bd doan mdi
duoc néu trong SEQ ID NO: 9 va SEQ ID NO: 10 d8 tao ra san pham PCR c6 554 +/- 10
cép bazo.

M6t dang wu tién hon ciia phuong 4n nay dé cap dén virut theo séng ché trong 46
trinh tu nucleotit ctia gen MCP ¢6 d6 dong nhét it nhéit 13 80% so véi trinh ty nucleotit
duogc néu trong SEQ ID NO: 1 va trinh ty nucleotit cia gen ATPaza c6 d) ddng nhét it
nhét 12 80% so v6i trinh ty nucleotit duge néu trong SEQ ID NO: 3 va trong dé ADN
virut phan tmg trong phan tmg PCR véi by doan mdi dugc néu trong SEQ ID NO: 5 va
SEQ ID NO: 6 d¢ tao ra san phdm PCR c6 164 +/- 10 cdp bazo va phan ung trong phan
tng PCR véi bo doan mdi dugc néu trong SEQ ID NO: 7 va SEQ ID NO: 8 dé tao ra san
phim PCR c6 814 +/- 10 c3p bazo va phan {ing trong phan ung PCR véi by doan mdi
dwoc néu trong SEQ ID NO: 9 va SEQ ID NO: 10 dé tao ra san phdm PCR c6 554 +/- 10

cdp bazo.

Virut theo séng ché ¢6 thé 13 dang sdng, dang sdng bi giam doc luc hodc dang bét
hoat.

Nhu d3 néi & trén, trinh tur ADN cta gen m& hoa MCP va ATPaza cua virut ghién
da dugc md ta dic diém.

Viéc nhén biét cac gen ndy 13 rét hitu ich, do chung c6 thé dugc st dung trong
vacxin ADN, d& biéu hién cé4c protein ndy, va nhim muc dich chin doén, nhu sé& dugc
giai thich k§ hon dudi day.

Vi thé, theo mot phwong &n khac, sang ché dé cép dén manh ADN chura gen md
héa protein capsit chinh dc trung & chd gen nay c6 do dong nhét it nhat 14 80% so voi
trinh tu nucleotit ctia gen MCP dugc néu trong SEQ ID NO: 1.

Theo mot dang wu tién ciia phuong 4n nay, sang ché @& cap dén manh AND chura
gen c6 do ddng nhét it nhét 1 82%, t6t hon nita 12 84%, 86%, 88%, 90%, 91%, 92%,
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93%, 94%, 95%, 96%, 97%, 98%, 99% hodc thdm chi 13 100%, theo thir tw vu tién, so
véi trinh tu nucleotit cia MCP dugc néu trong SEQ ID NO: 1.

Theo mdt phuong an khéc, sang ché d& cép dén manh ADN chira gen mi héa
ATPaza dic trung & chd gen nay c6 do ddng nhét it nhét 12 80% so véi trinh ty nucleotit
ctia gen ATPaza dugc néu trong SEQ ID NO: 3.

Theo mdt dang wu tién cia phuong 4n nay, sang ché d& cap d¢én manh ADN chura
gen c6 4 ddng nhét it nhét 1a 82%, tt hon nita 12 84%, 86%, 88%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% hodc thdm chi 12 100%, theo thir tu uu tién, so
vé6i trinh tu nucleotit cia ATPaza dugc néu trong SEQ ID NO: 3.

Theo mot phuong én khéc nita, sang ché @ cap dén protein capsit chinh d#c trung
& chd MCP nay duoc ma héa bdi manh ADN ma héa protein capsit chinh theo sang ché.

Céac MCP nay cua virut theo sang ché rat thich hgp do chiing thich hop dung trong
vacxin va chiing bién cac thir nghiém chin doén tré nén kha thi, nhu duoc gidi thich dudi
day.

Theo mot dang wu tién ciia phwong 4n ndy, sang ché d& cap dén MCP c6 trinh tu
axit amin dugc néu trong SEQ ID NO: 2.

Theo mdt phuong an khac nita, sang ché dé cap dén ATPaza, djc trung & chd

ATPaza nay dugc ma héa bdi manh ADN ma héa ATPaza theo sang ché.

Céac ATPaza nay cua virut theo sdng ché rat thich hop trong s6 nhiéu ATPaza khic

do chiing bién cac thir nghiém chén doan tré nén kha thi, nhu dugc gidi thich dudi day.

Theo m6t dang wu tién clia phwong 4n ndy, sang ché d& cép dén ATPaza c6 trinh

tu axit amin dugc néu trong SEQ ID NO: 4.

Theo mot dang wu tién cua phuong 4n ndy, sang ché d cap dén ATPaza c6 trinh

tu axit amin dugc néu trong SEQ ID NO: 4.

Mot vai dong t€ bao céd duge nhin biét 13 c6 thé hd trg viéc sao chép cia virut theo

sang che.
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Mot vi du vé dong té bao ma c6 thé dugc sir dung dé nudi virut theo sang ché 1a
dong té bao tir t& bao ndo cta ca chém Chau A. Phuong phap phan 18p dong t& bao nhu
vay d3 dugc mo ta boi Hasoon et al., trong tai liéu In vitro Cell. Dev. Biol. — Animal 47:
16-25 (2011).

Mot vi du khac vé dong t& bao ma c6 thé dugce st dung d& nudi virut theo sang ché
dugce ndp luu trong bao tang gidng cdy vi sinh vat qudc gia (CNCM), Institut Pasteur, 25
Rue du Docteur Roux, F-75724 Paris Cedex 15, Phép, v6i s6 gia nhap CNCM I-4755.

Vi thé, theo mo6t phuong 4n khac nita, sing ché dé cap dén gidng ciy chua virut,
trong d6 gidng ciy nay chia virut theo séng ché.

Gid day nguyén nhan cua bénh dd dugc tim ra va co thé duogc ching minh 13 c6
ngudn gdc virut, bénh nay co thé dugc cam ng mot cach c6 chuiy va céc dAu hiéu dién
hinh ctia bénh dugc md ta & trén thyuc sy ¢6 thé dugc cam g & cd khoe manh, nhu dugc
thé hién chi tiét trong phan Vi du thyc hién sang ché.

Mot Iin nita mot trong céc gid trj cia sang ché 13, hién da biét dugc tic nhan gy
bénh, do d6 su phat trién vacxin tré nén kha thi.

Vi thé, theo mdt phwong an khéc, sang ché d& cép dén vacxin dé chdng lai bénh
rung vay & c4, trong d6 vacxin ndy chia virut theo sang ché va chat mang dugc dung.

Theo khia canh nay, viéc chéng lai nén dugc hiéu theo nghia rong: viéc chéng lai
bénh rung vay dugc xem la bao gbm viéc chung nglra d& ngan ngira bénh, ching ngira aé
giam b6t cac ddu hiéu bénh va ching ngira diéu tri sau khi bénh dugc chén doén,

Pbi v6i muc dich 1am vacxin thi virut ndy t6t hon 13 phan ung huyét thanh véi
khang huyét thanh virut khang SDD dang hdi phuc hogic v6i khéng huyét thanh sinh ra
chéng lai virut duge ndp luu.

Phan tmg huyét thanh nén dugc hiéu theo nghia rong: phan Gng huyét thanh dugc
coi 13 phan ng trong thir nghiém huyét thanh chuén nhu thir nghiém ELISA.

Céc vi du vé& chit mang dugc dyng thich hop dé sir dung trong vacxin d& str dung

theo sang ché 13 nuéc vo tring, nudc mudi, dung dich dém chira nudce nhu PBS va céc
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chét twong tu. Ngoai ra, vacxin theo sang ché ¢6 thé chita cac chét phu gia khac nhu chét

phu trg, chét 6n dinh, chét chéng oxy héa va céc chét khac, nhu duge mo ta dudi day.

Vacxin theo sang ché c6 thé chira virut theo sang ché & dang sdng bi giam doc luc

hodc dang bét hoat.

Vacxin virut séng bi gidm ddc lyc, tc 13 vacxin chira virut theo sang ché & dang
séng bi giam doc luc, c6 uu didm hon so v&i céc vacxin virut bt hoat & chd ching bét
chuéc t6t nhét cac 1ay nhiém ty nhién. Ngoai ra, kha ning sao chép cua ching cho phép
c6 thé ching ngira v6i mot lugng nho virut; sb luong cia ching s& tw dong ting 1én cho
dén khi n6 dat dén mirc do kich hoat ctia hé min dich. Tl thoi diém do tro di, hé mién

dich s& dugc kich hoat va cudi cung s& loai bd virut.

Tuy nhién, mot bét loi nho ca viéc st dung virut sbéng bi giam doc luc co thé 1a
s& con lai mot mirc d§ doc luc nhét dinh cb hitu. Didu ndy khong nhét thiét dugc coi 1
mot bét loi thue sy mién 13 doc lwc & mitc chap nhén dugc, tirc 13 mién 13 vacxin d6 it
nhét 12 ngin chin dé ca khong bi chét. T4t nhién 13, doc luc con lai ctia vacxin virut song
bi giam doc luc cang thap thi viéc ching ngira cang it 4nh huéng dén su ting can trong

khi/sau khi ching ngura.

Virut séng bi giam doc lyc 1a virut c6 mirc ddc lwc giam khi so voi virut duoc phén
18p tir thyc dia. Nhu da dugc dé cap & trén, doc lyc cua virut dugce phéan 14p tir thyc dia
kh4 cao: ty 18 chét thuong vugt qua 30% tAt ca cac con c& bj nhidm, Virut ¢6 mic doc luc
giam dugc xem 1a virut ma chi gdy bénh dén mirc ma ty 16 chét khong vuot qua 10%, va
90% hodic hon 90% trong tdng sb lugng c4 bi 1y nhiém s& con séng dugc sau lay nhiém.

Vi thé, theo mot dang wu tién ciia phuong 4n ndy, sang ché @& cap dén vacxin chira
virut theo sang ché trong d6 virut ndy & dang sdng bi giam doc lyc.

Virut bi giam ddc luc c6 thé thu dugc bing cach, vi dy, nudi virut theo sang ché
v6i sy c6 mit cuia chét gay dot bién, sau d6 chon loc virut thé hién sy gidm muc nhan
gibng va/hoic toe d¢ sao chép. Nhiéu tac nhan nhu vay 13 d dugc biét trong linh vyc k¥
thuat nay.
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Mot phuong phép khac rit hay dugc st dyung la cdy chuyén theo ddy in vitro.
Sau d6, virut dugc diéu chinh phu hgp voi dong té bao dugc st dung dé cy chuyén theo
ddy, sao cho chung cho thdy 13 d4 giam doc lyc khi duge chuyén lai sang vét chi ty nhién

dudi dang vacxin.

Mot céch khéc nita d& thu dugc virut bi giam ddc lyc 12 tién hanh nudi ching &
cac nhiét do khéac véi nhiét do ctia moi trudng séng tu nhién cta chung. Phuong phap
chon loc thé dot bién nhay nhiét (thé dot bién Ts) da duogc biét r& trong linh vyc k¥ thuét
nay. Phuong phép nay bao gdm budc nudi virut voi sy c6 mit cla tac nhén gly dot bién
sau d6 nudi ¢ nhiét do dudi t6i uu va & nhiét do tdi uu, chuén do virut thé hé sau trén 16p
t& bao va chon loc béng mét thuong cic mang phat trién chdm hon & nhiét do t61 vu. Céc
mang nho nhu vy chira virut phat trién cham va vi thé thu dugc virut séng bi gidm doc

luc theo ¥ mubn.

Vacxin virut bi bat hoat, trai nguge v6i ban sao song bi giam ddc lyc cua ching,
vbn an toan do khong c6 ddc luc nao con lai. Mic du thye t& 13 chung thuong chira lidu
lwgng virut cao hon phén nao so v&i vacxin virut sdng bi gidm doc luc, ching van c6 thé
13, vi du, dang uu tién cta vacxin cho c4 dang méc ca cac bénh khac. Ca dugce giit trong
cdc didu kién dusi t6i wu, nhu dinh dudng khong hoan chinh hogc nhiét d§ dudi tbi wu,

ciing 6 thé dugc huéng lgi tir vacxin virut bj bat hoat.

Vi thé, theo mdt dang wu tién khac clia phuong 4n nay, sang ché dé cap dén vacxin

chira virut theo sang ché trong d6 virut nay & dang bét hoat.

Nhidu phuong phap vét Iy va héa hoc dé bit hoat virut hién da dugc biét dén trong
linh vuc k¥ thuét nay. Cac vi du vé phuong phap bét hoat vat 1y 1a buc xa UV, burc xa tia
X, bic xa gama va gia nhiét. Céc vi du vé& héa chét 1am bat hoat 13 B-propiolacton,
glutaraldehyt, etylen-imin va formaldehyt. Nguoi c6 hiéu biét trung binh trong linh vyc
k¥ thudt nay sé& biét dugc cach &p dung cac phuong phép nay.

Tét hon 1a virut ndy duoc bét hoat bing B-propiolacton, glutaraldehyt, etylen-imin
hoic formaldehyt. Hién nhién 1a céc cach khéac d8 bAt hoat virut ciing dugc 14y lam

phuong an trong sang ché.
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V& nguyén tic, cac phuong phap chudn dé bao ché vacxin trén co s& iridovirut da
bt hoat déu c6 thé dugc 4p dung nhu nhau vao virut theo sang ché. Vi du v& cac phuong
phap nay 1a phuong phap bao ché vacxin trén co s iridovirut ¢4 mt Singapo da bét hoat
toan bo di dugc md ta boi Zhengliang Ou-yang et al., trong tai liéu Developmental and

Comparative Immunology 38: 254-261 (2012).

Hon nita, trong phén vi dy thyc hién sing ché duéi day, cac vi du vé phuong phéap
bao ché vacxin trén co s& virut d4 bat hoat theo sang ché s& dugc trinh bay.

Mot phuong phép khac d8 chdng lai SDD la sir dung vacxin cAu tric siéu phén tir.
Vacxin ndy khong chtra virut toan phén, ma chi chira mgt hogc nhidu thanh phan khéng
nguyén cua virut do.

Vacxin cu tric siéu phan tir ¢6 wu diém 13 viéc bao ché chung khong can phai
nuéi virut. N6 dt dé biéu hién céu tric siéu phén tir dugc chon béng viéc tich dong ADN
ma héa clu tric siéu phan tr d6 trong hé biéu hién.

biphathiénra ring MCP cua virut theo sdng ché 13 protein mién dich rit phit hop.
N6 duong nhu chia sé ddc tinh ndy véi cac thanh vién da biét trong ho Iridoviridae. Su
phi hop mién dich cia MCP ctia iridovirut & bidn tir c4 mu dugce thé hién boi Qi Wei Qin
(J. Virological Methods 106: 89-96 (2002)). Gén day, Xiaozhe Fu et al., trinh bay tinh
midn dich bao vé khang bénh do iridovirut & ¢4 trang nguyén, gdy ra boi MCP tai tb hop
ctia virut hoai tir lach va than truyén nhiém (Fish and Shellfish Inmunology 33. 880-885
(2012)). Zhengliang Ou-yang et al., (Veterinary Immunology and Immunopathology 149:
38-45 (2012)) md ta viéc ching ngira trén co s¢ MCP khi dugc biéu hién trong E. coli.
Chung dat dugc su bdo vé dang k& véi protein MCP tai t6 hop (50 microgam protein).

Vacxin trén co s& MCP dé cho c4 ding qua dudng miéng dugc mo ta boi Yutaka
Tamaru et al (Biotechn. Prog. 22: 949-953 (2006)). Cac tac gid ndy mo ta sy biéu hién
ctia MCP ctia Tridovirut cé trép do trén bé mt cua t& bao nAm men 13 co s& dé chiing nglra
qua dudng miéng cho ca chdng iridovirut.

Ngoai ra, huéng dan tdng quat hon vé linh vyc biéu hién protein ciing dugc néu

trong nhiéu tai liéu. Céc so tay huéng dan cung cip thong tin chuyén sau v& su bidu hién
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trong hé biéu hién vi khudn 13, vi du: Manual of Industrial Microbiology and
Biotechnology, tai ban 1dn thtt ba cua Richard H. Baltz (Editor-in-Chief), Arnold L.
Demain (Editor-in-Chief), Julian E. Davies (Editor-in-Chief) ISBN: 978-1-55581-512-7,
E. coli gene expression protocols cia Peter E. Vaillancourt trong tai liéu Methods in
Molecular Biology 205 ISBN: 1-58829-008-5, protein expression: a practical approach
cta S. J. Higgins va B. D. Hames ISBN: 0-19-963624-9, protein expression technologies:
current status and future trends, 2004 cia Francois Baneyx, Baculovirus expression
vectors; a laboratory manual, ctia O’Reilly, D et al., Oxford University Press 1994, ISBN
0-19-509131-0 va Production of recombinant protein: novel microbial and eukaryotic

expression systems cta Gerd Gellissen, ISBN: 3-527-3 1036-3.

Vi thé, theo dang wu tién thit ba cia phuong én nay, sang ché @& cap dén vacxin
dé chéng lai bénh rung véy & c4, trong d6 vacxin ndy chira protein capsit chinh theo sang

ché va chit mang dugc dung.

Cubi cing, bit ngd 13 cdc manh ADN chita trinh tu gen MCP nhu dugc mo tatrong
sang ché rét thich hop dé st dung trong vacxin ADN.

Cac manh ADN nhu vdy, chira ADN trong gen MCP ctia iridovirut cd ma Singapo
trong vecto biéu hién nhan chudn, dugc mo ta béi Zhengliang Ou-yang (Veterinary
Immunology and Immunopathology 149: 38-45 (2012)) ngoai cac tai liéu khéac. Chung
dat dugc su bao vé chdng lai bénh nhiém iridovirut c4 mu Singapo nhd ché d6 chiing

ngira nhic lai bing viéc chung ngira v6i 30 microgam ADN.

Su bao vé manh m& cho c4 trap do chéng lai iridovirut & c4 trap do béng cach st
dung vacxin ADN dugc thé hién boi Caipang, CM.A. et al (Fish and Shellfish
Immunology 21: 130-138 (2006)). Céc tac gia nay st dung vacxin ADN chira gen MHC
cia RSIV dudi sy kiém sodt cia gen khoi diu gen ting cudng tuc thoi/sém

cytomegalovirut.

Vi thé, theo dang wu tién thit tu cia phuong 4n nay, sing ché @& cap dén vacxin dé
chdng lai bénh rung vay & c4, trong d6 vacxin ndy chira méanh ADN chira gen ma hoéa

protein capsit chinh theo sang ché va chét mang dugc dung.
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Néu virut theo sang ché dugc ding lam thanh phan vacxin dé dung qua dudng
miéng (chang han nhu qua quy trinh ngdm hoéc tim ngam), thudng thi khong can phai

stt dung chét phy trg.

Tuy nhién néu ché pham vacxin nay dugc tiém truc tiép vao c4, thi viéc sir dung

chét phu trg 12 thy y

Pic biét 1a khi thanh phén virut trong vacxin tiém 13 dang bt hoat, thi viéc bd

sung chét phu trg ¢6 thé dugc wu tién.

No6i chung, nhim ting cudng dép Ung mién dich, vacxin nay co6 thé chtra nhiéu
loai chit phu trg khac nhau, dic biét la trong truong hop ché phdm dugc dy dinh dé tiém.
Chét phu trg 12 chét kich thich mién dich tang cuong dép Gng mién dich cua vét chi theo
céch khong dic hiéu. Chat phy trg nay 6 thé 13 chat phy trg ua nudc, vi dy, alumin
hydroxit hodc alumin phosphat, hodc chét phu trg ki nuéc, vi du nhu chét phu trg géc dau
khoang. Chéit phy trg nhu muramyl dipeptit, avidin, alumin hydroxit, alumin phosphat,
diu, nhii twong diu, saponin, dextran sulphat, glucan, xytokin, co-polyme khdi,
oligonucleotit kich thich mian dich va cac chét khac da biét trong linh vyc k¥ thuat nay
¢6 thé duoc phbi tron véi virut theo sang ché. Cac vi du vé chét phu trg thudng dugce st
dung & vacxin ding cho c4 12 muramyl dipeptit, lipopolysacarit, mdt vai glucan va glycan
va Carbopol® (homopolyme). Cac chit phu trg thich hop 13, vi du, nhil twong nude trong
dAu (nu6c/dau), nhii trong ddu/nude va nhil twong doi nuée/dau/nuéc. Chat phu trg dau
thich hop dé st dung trong nhii turong nuéc/dau 13, vi du, ddu khodng hodic dau c6 thé
chuyén héa. DAu khoang 13, vi du, Bayol®, Marcol® va Drakeol®; dau cé thé chuyén
héa 13, vi du, du thuc vat, nhu dau lac va diu dau nanh, hodc dau dong vat nhu squalan
dAu c4 va squalen. Theo cach khéc, chét hoa tan vitamin E (tocopherol) nhu duge md ta
trong EP 382,271 c6 thé dugc str dung mot cach thudn lgi. Nhii tuong dau/nudc rat thich
hop thu duge, vi dy, bt ddu tir pha nudc voi lugng ndm trong khoang tir 5% dén 50%
khdi lugng/khdi lugng va chit phu tro ddu véi lugng nim trong khoang tir 95% dén 50%
khdi lugng/khbi lugng, tdt hon nita 13 pha nudc voi lugng nim trong khoang tir 20% dén
50% khéi lvong/khdi luong va chét phy trg diu véi lwgng ndm trong khoang tir 80% dén
50% khbi luqng/khéi lugng duge sur dung. Luong chét phu trg dugc bd sung phu thudc
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vao ban chit cua chinh chit phu trg d6, va thong tin lién quan dén cac luong nay sé& dugc

cung cap boi nha san xuét.

Mot vi du khac vé chét phu trg khong phai dau khoéng 13, vi du, Montanide-ISA-
763-A.

Mot vi du vé& chit phu trg gbc nuéc c& hat nano 13, vi du, Montanide-IMS-2212.

Thong tin tdng quan chuyén sau v& chét phu trg thich hgp cho vacxin ding cho ca
va dong vét cé v duge néu trong tai liéu danh gid cia Jan Raa (Reviews in fisheries

Science 4(3): 229-288 (1996)).

Vi thé, mot dang wu tién clia vacxin theo séng ché 13 de cép dén vacxin chira chat

phu trg.

Pic biét 1a trong trudng hgp vacxin nay chira virut song bi giam doc lyc, thi vacxin
theo sang ché con chira chit 1am én dinh. Chét 1am 6n dinh c6 thé dugc bd sung vao
vacxin theo sang ché ching han 13 dé bao vé vacxin khoi hién tugng thodi bién, dé ting
cudng thoi han bao quan, hodc @8 cai thién hiéu qua dong khd. Céc chét 6n dinh hitu dung
13, trong s6 cac chat khac, SPGA (Bovarnik et al., 1950, J. Bacteriology, vol. 59, p. 509),
stta tach kem, gelatin, albumin huyét thanh bo, hydrat cacbon vi dy sorbitol, mannitol,
trehaloza, tinh bdt, sucroza, dextran hodc glucoza, lactoza, protein nhu albumin hodc
casein hodc san phém thoai bién cua chiing, va chit dém, nhu phosphat kim loai kiém.
P& hoan nguyén ché phim d3 dong khd, n6 dugc tao hén dich trong chét pha lodng sinh
Iy dung. Chét pha lodng nhu vay ¢6 thé don gian nhu 1a nude vo trung, hodc dung dich
muéi sinh 1y ching han. O dang phtc tap hon thi vacxin dong kho c6 thé duogc tao hdn
dich trong nhii trong ching han nhu dugc mo ta trong EP 1,140,152.

Thubdc khang sinh nhu neomyxin va streptomyxin c6 thé dugc bd sung dé ngin
chéan su phat trién tiém 4n cta bao tir.

Ngoai ra, vacxin nay co thé chtra mot hodc nhidu hop chét hodc nhil twong c6 hoat
tinh trén bé mit thich hop, vi dy, Span® hoc Tween®. Vacxin ndy ciing c6 thé chira cht
con goi 14 “chét din thudc”. Chét din thudc 12 hop chét ma virut theo sang ché bam vao

nhung khong duge lién két cong hoa trj vi nd. Céc chit din thudc nhu vy 14, trong 6
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c4c chét khac, vi nang sinh hoc, micro-alginat, liposom va macrosol, ddu da duogc biét
trong linh vuc k¥ thuit ndy. Dang déc biét cua cht din thubc nhu vay 13 Iscom (phic
hop kich thich mién dich). R3 rang 14 viéc phéi tron céc chét 8n dinh khac, chit mang,
chét pha logng, nhil twong, va cic chét twong tw véi vacxin theo sang ché ciing ndm trong
pham vi cta sang ché. Cac chét phu gia ndy duge mo ta trong, vi dy, céc sb tay ndi tiéng
nhu: "Remington: the science and practice of pharmacy" (2000, Lippincot, USA, ISBN:
683306472), va "Veterinary vaccinology" (P. Pastoret et al. ed., 1997, Elsevier,
Amsterdam, ISBN: 0444819681).

Ché d6 dinh liéu dé str dung vacxin theo sang ché cho sinh vt muc tiéu c6 thé 1a
sit dung mdt hodc nhidu lidu, ma c6 thé dugc ding ddng thoi hotic tudn tu, theo cach

twong thich véi lidu lugng va dang bao ché va & lugng cho tac dung mién dich.

Nhitng gi tao ra “lugng cho tac dung mién dich” cho vacxin theo sang ché ma dya
trén virut theo sang ché (hosc vi du, cAu tric siéu phan tir cia virut ndy nhu MCP hodc
vacxin ADN ma héa MCP) 14 tuy thudc vao hi¢u qua mong mubn va sinh vat muc tiéu.
Thut ngitt "lugng cho tac dung mién dich" nhu dugc st dung trong ban mo ta nay dé cap
dén luong virut gy mién dich theo sang ché (hodc vi duy, cAu triic siéu phén tir clia virut
nay nhu MCP hodc vacxin ADN ma héa MCP) ma cAn d& cam tmg dap ing mién dich &
¢4 dén mirc ma né lam giam tac dung bénh Iy do 18y nhiém virut SDD kiéu dai (SDDV)
gdy ra, khi so véi tac dung bénh ly do lay nhiém SDDV kiéu dai & c4 khong duoc tao
mién dich.

Ngudi c6 hiéu biét trung binh trong linh vuc k§ thudt ndy c6 thé xac dinh dugc
liéu viée diu tri c6 “cho tac dung mién dich” hay khong, vi dy, bang cach cho dong vat
da chung ngira sir dung 1ay nhiém théch thirc thi nghiém va sau d6 xdc dinh cac dAu hiéu
1am sang ctia bénh trén dong vat myc ti€u, cac thong s6 huyét thanh hodc bing cach xé4c
dinh su tai phan l4p cia yéu t6 gay bénh, sau d6 so sanh cac két qua nay véi céc két qua

duoc thdy & c4 nhiém bénh ciing ving.

Luong virut dugc st dung s& phy thudc vao dudng dung, sy c6 mét cua chét phy

trg va thoi diém st dung.
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Luogng dugc wu tién cua vacxin sdng chira virut theo séng ché duoc trinh bay dudi
dang, vi dy, liéu gdy nhiém gidng cdy mé (TCID50). Vi duy, dbi v6i virut séng thi liéu
nim trong khoang tir 1 dén 10'° TCID50 trén mdi con vt c6 thé dugc str dung mot cach

thuén loi; tdt hon 13 liéu ndm trong khoang tir 10 dén 10% TCID50 dugc st dung.

C6 thé 4p dung nhiéu cach sir dung khéc nhau, tAt ca cac cach nay déu da biét trong
linh vuc k¥ thuét nay. Tét hon 13, vacxin theo sang ché dugc sit dung cho cé bang cach
tiém (trong co ho#ic trong mang bung), nhing, ngdm hodc qua dudng miéng. Quy trinh

sir dung ¢6 thé duoc ti wu héa theo thyc tidn ching ngira tiéu chuén.

Néu vacxin chira virut bi bt hoat theo sang ché, thi liéu nay cé thé dugc trinh bay
duéi dang s6 lwong hat virut duge st dung. Liéu nay thuong cao hon dbi chut so véi khi
st dung hat virut song, do hat virut sdng sé& sao chép dén mot mic do nhét dinh trong
d6ng vat muc tiéu, trudc khi ching bj loai bé bdi hé mién dich. P41 véi vacxin trén co sO
virut bi bat hoat, luong hat virut ndm trong khoang tir 10* dén 10° hat thudng 13 phu hop,

tiry thudc vao chit phy trg duge sir dung,

Trong trudng hop vacxin chira cAu tric siéu phan tir, vi du nhu MCP theo sang
ché, thi lidu lugng s& dugc trinh bay dudi dang microgam protein. Péi voi vacxin trén co
s& cAu tric siéu phan tir, liéu lugng thich hop s& thuong n3m trong khoang tir 5 dén 500

microgam protein, tiy thudc vao chét phu trg dugc sir dung.

Trong trudong hgp vacxin chita manh ADN gdm gen ma héa protein capsit chinh,
thi lidu lugng s& dugc trinh bay dudi dang microgam ADN. Péi vé6i vacxin trén co s& ciu
trac siéu phan tir, lidu lugng thich hop thudng nim trong khoang tlr 5 dén 500 microgam
ADN, ttc 13 tiy thude vao hiéu qua cta plasmit biéu hién dugc sir dung. Trong nhiéu
trudng hop thi lugng plasmit n3m trong khoang tir 20 dén 50 microgam trén mdi con ¢4
1a du d& chung ngira hiéu qua.

Vacxin theo sang ché ¢6 thé c6 dang bat ky thich hop dé st dung trong pham vi
nudi tréng thiy san, va hgp voi dudng ding mong mudn va hiéu qua mong mudn. Viéc
bao ché vacxin theo sang ché dugc thyc hién theo cach théng thuong voéi ngudi co hidu

biét trung binh trong linh vyuc k¥ thuat nay.
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Tét hon 14 vacxin theo séng ché dugc bao ché & dang thich hop dé tiém hoic dé
chiing ngtra béng cach ngdm, nhu hdn dich, dung dich, thé phén tan, nhii trong, va dang
tuong tu.

Dung trong mang bung 1a cach st dung hép din trong trudng hgp vacxin virut bi
bét hoat hodc vacxin cdu tric siéu phan tir dugc st dung. Dic biét 1a trong truong hop
dung trong mang bung thi sy c6 mét cia chét phu trg dugc vu tién. Tuy nhién, cach chiing

ngira ndy can ngudi c6 chuyén mdn cao hon so véi céch st dung nhu ngam,

Chung ngtlra qua dudng miéng va bang cach ngim dugce vu tién do né gitip dé dang

st dung dugc vacxin.

Pé ding qua dudng miéng thi tdt hon 13 vacxin dugc tron voi chit mang thich hop
dé ding qua dudong miéng, tirc 13, xenluloza, thic an hogc chit c6 thé chuyén héa nhu
alpha-xenluloza hodic cac diu khac nhau cé ngudn gbc tir thuc vat hodc dong vét. Mot
phuong phap hip din nira 13 st dung vacxin cho mot mét d¢ lon cac sinh vét thirc dn
sdng, sau d6 cho c4 &n cac sinh vét thirc dn séng nay. Chit mang thirc an dic biét uu tién
dé dua vao co thé qua dudong miéng ciia vacxin theo séng ché 13 sinh v4t thirc &n sdng c6
thé bao 1ay vacxin. Sinh vat thtc &n song thich hgp bao gbm loai &n loc khong chon loc
gibng sinh vt phi du, tt hon 13 thélnh vién thudc Rotifera, Artemia, giap xac chan cheo,

tao va dang tuong tu.

D tudi cua ca can dugc chung ngira khong bi giéi han, mic d 16 rang 12 mudn
chiing ngira cho c4 chéng lai bénh nhiém virut SDD & giai doan cang sém cang tbt, tirc 13
trude khi c6 kha nang tiép xtic voi yéu tb gay bénh.

Viéc chung ngira bang cach ngdm c6 thé 14 lya chon chiing nglra déc bi€t khi ca
van con nho, vi du, dudi 5 gam. Ca tlr 5 gam trd l1€n c6 the, néu can hodc néu mudn, ciing

duge chung ngira bing céch tiém.

Mt khéc, ngudi c6 hidu biét trung binh trong linh vyc k¥ thuat nay s& tim dugc
huéng dan thich hop trong céc tai li¢u tham khao duge d& cap & trén va trong thong tin

néu dudi day, dic biét 1a trong phin Vi du thyc hién séng ché.
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Céc bai bao tdng hop vé vacxin cho ¢4 va viéc san xuadt chiing 13, trong s6 nhiéu

tac gia khac, ctia céc téc gia Sommerset, I, Krossey. B., Biering, E. va Frost, P. trong

Expert Review of Vaccines 4: 89-101 (2005), ctia céc téc gid Buchmann, K., Lindenstrom,
T. va Bresciani, trong J. Acta Parasitologica 46: 71-81 (2001), cua cac tac gia
Vinitnantharat, S., Gravningen, K. va Greger, E. trong Advances in veterinary medicine
41: 539-550 (1999) va Anderson, D.P. trong Developments in Biological Standardization
90: 257-265 (1997).

Hon nita, ngudi c6 hidu biét trung binh s& tim dugc hudng dan cu thé trong phan

Vi dy thyc hién sang ché duéi day.

RG rang 13 tinh dén nay thi virut SDD khong phai 13 yéu t6 gy bénh cho ca duy
nhét: cac vi du v& vi sinh vat va virut gy bénh cho c4 nude 4m cé tAm quan trong dbi véi
kinh t& 1a Vibrio anguillarum, Photobacterium damsela phin loai piscicida,
Tenacibaculum maritimum, Flavobacterium sp., Flexibacter sp., Streptococcus sp.,
Lactococcus garvieae, Edwardsiella tarda, E. ictaluri, virut hoai tir thin kinh, iridovirut

khéc virut theo sdng ché ma chia sé mot sb dic tinh cta Iridoviridae, va Koi Herpesvirut.

Vi thé, c6 thé c6 loi khi két hop vacxin theo sang ché véi it nhat mot vi sinh vét
hosc virut gdy bénh cho cé khéc va/hodc it nhét mot thanh phén tao mién dich va/hodc
vat liéu di truyén ma3 hoéa thanh phén tao mién dich khac d6 cua vi sinh vat hojc virut
khéc gy bénh cho cé: viéc ching ngtra duy nhAt mot 14n sau d6 c6 thé bao vé chdng lai

c4 bénh nhiém virut SDD va bénh nhiém vi sinh vat hodc virut khac gdy bénh cho ca.

Vi thé, theo dang wu tién ctia phuong 4n ndy, sng ché dé cap dén vacxin theo séng
ché, trong d6 vacxin nay chita it nhit mot thanh phén tao mién dich khac va/hodc khang
nguyén hodc vt liéu di truyén ma héa thanh phe“ln tao mién dich khac d6, cta vi sinh vét

hoic virut gdy bénh cho ca.

Tét hon 13 vi sinh vét gy bénh cho c4 hodc virut gdy bénh cho ca co thé duogc chon
tir nhém bao gdm Vibrio anguillarum, Photobacterium damsela phén loai piscicida,

Tenacibaculum maritimum, Flavobacterium sp., Flexibacter sp., Streptococcus sp.,
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Lactococcus garvieae, Edwardsiella tarda, E. ictaluri, virut hoai tir than kinh, iridovirut
khac virut theo sang ché ma chia sé mdt s6 dic tinh ctia Iridoviridae, va Koi Herpesvirut.

Theo mot phuong an khéc nira, sang ché @& cap dén phuong phép bao ché vacxin
theo sang ché, trong d6 phuong phap ndy bao gbm budc tron virut theo sang ché va/hoic
MCP theo sang ché vd/hoiic manh ADN m& héa MCP theo sang ché, va chit mang dugc
dung.

Theo mdt phuong an khac nita, sang ché d& cap dén virut theo sang ché vi/hodc
MCP theo sang ché vd/hofic manh ADN ma héa MCP theo sang ché, dé sir dung trong
vacxin.

Nhu d dugc d8 cép & trén, kha niang chét sau khi bi nhiém virut SDD c6 thé dé
dang 1én téi 30% va cling d& dang dat dén 75%. Ngoai ra, bénh nay con bung phat & tdc
6 khé cao. Vi thé, d& bao vé hiéu qua chéng lai bénh thi viéc chan doan SDD nhanh va

chinh x4c 13 rét quan trong.

Vi thé mot muc dich khac cia sang ché 13 d& xult cong cu chén doén thich hgp dé

phat hién bénh SDD va virut SDD.

Céc cong cu nay dua mot phin vio kha ning ciia khang thé trong viéc khang virut.
Khéng thé nhu vy ¢6 thé duge st dung, vi dy, trong thir nghiém chén doan bénh SDD
va virut SDD.

Mot ngudn khang thé rét thich hgp khéng virut theo sang ché 12 mau hogic huyét

thanh cua, vi du, ca chém da nhiém virut theo sang ché.

Khéng thé hoic khang huyét thanh khang virut theo sang ché ciing c6 thé thu dugc
mot cach nhanh chéng va dé dang béang viéc chung ngira cho, vi du, lon, gia cdm hodc vi
du cho thd bing virut theo sing ché trong hdn dich nudc trong dAu chéng han sau d6, sau
khoang bbn tuan, bing cach 14y mau, ly tAim mau dong va gan loc huyét thanh. Cac

phuong phéap nhu vay da dugc biét rd trong linh vyc k¥ thudt nay.

Céc phuong phép khéc dé tao ra khang thé, c6 thé 13 da dong, dic hiéu don hofc

don dong (hoic din xudt ciia ching) 13 d4 dugc biét rd trong linh vuc k¥ thuét nay. Néu
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mubn c6 khang thé da dong, thi k¥ thudt tao ra va xir ly huyét thanh da dong da dugc biét
18 trong linh vyc k¥ thudt nay trong nhidu thap ky (vi dy, Mayer and Walter, eds.
Immunochemical Methods in Cell and Molecular Biology, Academic Press, London,

1987).

Khéng thé don dong, c6 tinh phan ing khang virut theo séng ché cé thé duoc tao
ra bng céch tao mién dich cho chudt thudn chung bing k¥ thuat da dugc biét tir 1au trong

linh vuc k¥ thuat nay (Kohler and Milstein, Nature, 256, 495-4917, 1975).

Vi thé, theo mot phuong an khéc, sang ché d& cap dén khang thé hogic khang huyét

thanh c6 tinh phéan ung vdi virut theo sang ché.

Kit xét nghiém chin do4n ma dua trén viéc phat hién virut theo sang ché ho#ic vat
liéu khang nguyén cua virut d6 va vi thé thich hop dé phat hién bénh nhidm virut SDD c6
thé bao gdm thir nghiém ELISA chuin ching han. Theo mét vi du cla thir nghiém, cac
thanh cta 16 trong dia ELISA dugc phu khang thé dugc dinh huéng khang virut. Sau khi
{1 v6i vat lidu cAn dugc thir nghiém thi khéng thé da duge danh du phan tng v6i virut
dugc bd sung vao 15. Néu vt liéu dugc thir nghiém thyc sy chira virut SDD, thi virut nay
s& gén két v6i khang thé da duge phi 1én 15 ciia dia ELISA. Khang thé da dugc danh diu
phan ng v6i virut ma sau d6 dugc bd sung vao 10 s& 14n lugt gén két v6i virut va phan

mg mau sau d6 s& chi ra sy c6 mét cta vat liéu khang nguyén cua virut.

Vi thé, theo phuong 4n khéc nita, sing ché d& cap dén kit xét nghiém chédn doan
dé phat hién ra virut theo séng ché hodc vét liéu khang nguyén cia virut 6, ma chira
khéang thé phan ung vdi virut theo sing ché hoic véi vat liéu khang nguyén cla ching.
Vat lidu khang nguyén cla virut dugc hiéu theo nghia rong. N6 co thé 1a, vi du. virut &
dang tan ra, hodc vét liéu bao virut bao gdm protein mang ngoai virut. Mién 13 vat liéu
cua virut phan ng véi khang huyét thanh sinh ra chéng lai virut, vat liéu nay duoc coi 1a

vt liéu khang nguyén.

Kit xét nghiém chdn doan dua trén viée phat hién ra huyét thanh ctia khang thé
phén ing v6i virut theo sang ché hoc vat liéu khang nguyén cua virut d6 va vi thé thich

hop d& phat hién ra bénh nhim virut SDD ciing ¢6 thé bao gdm thir nghiém ELISA tiéu
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chuén ching han. Trong thir nghiém ndy, céc thanh ciia 16 trong dia ELISA c6 thé dugc
phu béng, vi dy, virut theo sdng ché hoiic v4t liéu khang nguyén cta ching. Sau khi 4 voi
vat liéu cAn duge thir nghiém, vi dy nhu huyét thanh cta c nghi nhi®m virut SDD, thi
khang thé da dugc danh dAu phan ung voi virut theo sang ché duogc bd sung vao 18. Néu
khéng thé khang virut SDD c6 mét trong huyét thanh dugc thir nghiém, thi cac khang thé
nay sé& gin két véi virut d3 dugc phu lén 13 cia dia ELISA. Két qua 13, khang thé da dugc
danh diu va bd sung sau d6 va phan tng véi virut s€ khong gén két va khong phat hién
thAy phan (g mau nao. Viéc thiéu phan Gng mau vi thé s& chi ra sy c6 mit cua khang

thé phan Umg v6i virut theo sang ché.

Vi thé, theo mot phuong an khac nita, sing ché d& cap dén kit xét nghiém chin
doan dé phat hién ra khang thé phan Umg v6i virut theo séng ché hoic véi vat liéu khang

nguyén clia virut ma chira virut theo sng ché hoc vat liéu khang nguyén clia ching.

Viéc thiét ké thir nghiém mién dich c6 thé thay doi. Vi dy, thir nghiém mién dich
¢6 thé 12 dua trén su canh tranh hodc phan ung truc tiép. Hon nita, cac qué trinh c6 thé str
dung gi4 thé rin hodic c6 thé sir dung vét ligu xenluloza. Viéc phat hién phic hop khéng
thé-khang nguyén cé thé bao gdm viéc sir dung khang thé dugc danh dAu; cac chét danh
du c6 thé 13, vi dy, enzym, phan tir c6 hoat tinh huynh quang, phan tir ¢ hoat tinh phat
quang hoa hoc, ¢ hoat tinh phong xa hodc phén tir thudc nhudm.

Phuong phép thich hop dé phét hién ra khang thé phan tng v6i virut theo sang ché
trong mAu bao gom, ngoai ELISA dugc d& cap & trén, thir nghiém mién dich huynh quang

(IFT) va phan tich thim tach Western.

Mot thir nghiém chan doan thay thé nhung nhanh va dé dang dé chén doan sy co
mit hoic khong c6 mit ciia virut theo sang ché 13 thir nghiém PCR nhu dugc mo ta ¢ trén,
bao gdm bd doan mdi PCR phan tmg v6i ving déc hiéu cua, vi dy, gen MCP hoédc ATPaza
ctia virut SDD. Dic hidu trong bdi canh ndy c6 nghia 13 duy nhét d6i véi, vi dy. gen MCP
hodic ATPaza cta virut SDD, tic 13, khong c6 trong cac thanh vién khic cta ho

Iridoviridae.
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Tbt hon 14 thir nghiém nhu vay nén sir dung by doan mdi (SEQ ID NO: 5-6) ma
phéan g dic hiéu voi protein capsit chinh cta virut bang céch st dung hai doan mdi
SDD-50-FW:CAGTGCATTACAAGAAAG va SDD-213-
REV:GCTGAAACAACAATTTAG hoic bd doan mdi (SEQ ID NO: 7-8) ciing phin Gng
dac hiéu véi protein capsit chinh ciia virut va st dung hai doan mdi SDD-MCP-277-FW:
TCCTGTGCAGCTGTCTAAAC va SDD-MCP-1090-REV:
ACTGGCAATGATGGGCGATG hoic bd doan mdi (SEQ ID NO: 9-10) ma phan Ung
dac hiéu véi ATPaza cua virut va st dung hai doan mdi SDD-ATPaza-65-FW:
TCGGAGGGATGAAATTGG va SDD-ATPaza-618-REV:
AGCGTTGTCGATGTAGAG. |

RO rang 1a co thé st dung nhiéu doan mdi ngodi doan mdi duge nhén biét & trén.
LAn dAu tién sang ché d& xuét trinh ty duy nhét cta gen MCP va ATPaza cua virut SDD.
Pidu ndy cho phép ngudi c6 hidu biét trung binh khong can nd lyc gi thém ma chon loc
duoc doan mdi chon loc khac. Biing c4ch phén tich don gian béng mdy tinh trinh ty gen
MCP hodc ATPaza d@ cap trong sang ché véi, trinh tu gen MCP hodc ATPaza da biét ciia
c4c thanh vién khac ciia ho Iridoviridae, ngudi c6 hidu biét trung binh c6 thé phat trién
céc doan mdi PCR diic hiéu khéc cho thir nghiém chén doén dé phat hién ra virut SDD

va/hodic phan biét virut SDD va céc yéu t6 gy bénh (cho c) 1 virut khéc.

DPoan mdi PCR phén tng dic hiéu v6i gen MCP hodc ATPaza clia virut SDD dugc
hidu 13 doan mdi chi phan tmg véi gen MCP hodc ATPaza ctia virut SDD va khong phan

tng gen MCP ctia virut gdy bénh (cho c4) khéc, hodc nhom virut gay bénh (cho ca).

Vi thé, theo mot phuong an khéc, sang ché d& cap dén kit xét nghiém chén do4n
dé phat hién ra virut theo sang ché, dic trung & chd kit xét nghiém nay chira by doan mdi
PCR phén tng véi ving dic hiéu ctia gen MCP hodc ATPaza cua virut SDD.

Theo mot dang wu tién clia phuong 4n nay, sang ché dé cap dén kit xét nghiém
chin doan d& phat hién ra virut theo sang ché, d4c trung & chd thir nghiém nay bao gdm
bd doan mdi duge néu trong SEQ ID NO: 5-6 hodc bd doan mdi duge néu trong SEQ ID
NO: 7-8 hoic bd doan mdi duge néu trong SEQ ID NO: 9-10.
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Vi du thyc hi€én sang ché
Vi du 1: Phan 14p va nudi cly in vitro virut SDD

Thu gom céc mAu huyét thanh, tim, l4ch, va thén d& phan 1ap virut, phén tich PCR va nudi
cly virut in vitro
Thit nghiém 1

Céac mAu dugc thu gom tir cé c6 cac dAu hiéu dién hinh cua bénh rung vay va ca
khéng c6 triéu ching ciia bénh rung vay tai trang trai & Singapo. Céac mAu ndy bao gém
mdt mAu tim, hai m&u lach, ba mAu than va bén mAu huyét thanh tir c4 bi bénh. Ngoai ra,
hai mAu lach, b&n mAu than va hai mAu huyét thanh dugc thu gom tir c& chém khoe manh.
Thir nghiém 2

Trong thir nghiém nay, cac mAu huyét thanh, than va lach dugc thu gom tir ba
nhém c4 thu dugc tir trang trai & Indonesia, Nhom 1 gbm ba con ca dbi chimg tir 16ng
khong c6 c4 mang céc triéu chimg cla bénh rung vay (SDD). Nhom 2 gbém nidm con c4
tir 1dng ¢6 bénh SDD & giai doan som, khi ma ty 1¢ chét vira moi bit ddu. Nhom 3 gdm
nam con c4 tir 1dng c6 cac ddu hiéu nghiém trong ctia bénh SDD, khi ty 18 chét dat t6i
dinh.
Thir nghiém 3

Trong thit nghiém nay, cac mAu huyét thanh dugc thu gom tir hai nhém cé thu
dugc tir trang trai & Indonesia. Nhom 1 gdm ba con ca dbi chung tir 16ng khong c6 ca
mang céc triéu ching ctia bénh SDD. Nhom 2 gdm 20 con ca tir 16ng bung phat bénh
SDD ¢ giai doan diu. Cakhong biéu hién triéu chimg hodc céc tri¢u chimg cling kho phat
hién.
Chuén bi mau/ddng nhit mo va phan 1ap ADN

Céc miu mé (lach, than va tim) duge ddng nhét d& thu dugc chat dong nhét ndng

d6 10% (trong lwong/thé tich) trong PBS 0,01M béng céach sir dyng hat thiy tinh.
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Huyét thanh dugc thu nhu sau: mau duge thu gom bing cach choc tinh mach dudi,
@4 dong lai va huyét thanh dugc thu gom sau khi quay ling cac té bio méau béng céch ly

tAm chuan.

* ADN dugc phan 1ap tir huyét thanh c4 va cac mAu md c4 da duoc ddng nhét bing
cach st dung kit Blood & Tissue Qiagen DNeasy theo huéng din cta nha san xuét.
Céc miu dugce xi Iy nhu sau:
Péi v6i huyét thanh: 50pL huyét thanh dugc bd sung vao 20pL Proteinaza K (kit
Proteinaza K Blood & Tissue Qiagen DNeasy “600 mAU/ml dung dich (ho#c 40
mAU/mg protein)”) trong bng Eppendorf dung tich 1,5ml va trn déu. 150pL dung dich
nuéec mudi dém phosphat (PBS) dugc bd sung vao hdn hgp nay va tron déu. 20pL
ARNaza A (20 mg/ml) duoc bd sung vao hén hgp nay, tron déu, va dugc u trong 2 phit

& nhiét d6 trong phong. Tir ddy, tién hanh theo hudng dAn ctia nha san xuét.

D& véi céc mAiu mé duge ddng nhét: S0pL chét ddng nhét md dugc b sung vao 20uL
Proteinaza K trong éng Eppendorf dung tich 1,5ml va tron déu. 130pL dung dich ATL
(Qiagen) duogc bd sung vao hdn nay, tron déu, va dugc 0 trong 60 phit ¢ nhiét d6 trong
phong. 20pL. ARNaza A (20 mg/ml) dugc b sung vao hdn hgp nay, trén déu, va dugc i
trong 2 phut & nhiét d9 trong phong. Tur day, thyc hién theo huéng dAn ciia nha san xuét.

Phat hién virut bing cach stt dung VIDISCA-454 va PCR va dinh luong tai lugng virut
béng cach st dung gPCR

C4c mAu huyét thanh trong thir nghiém 1, thu dugc tir ca chém Chau A c6 va khong
6 cac tridu chimg ctia bénh ryng vay dugc phén tich béng céach st dung ky thuét phat
hién virut VIDISCA-454 (De Vries et al. (2011) PLoS ONE 6(1):e16118). Thu duoc
nhidu trinh tw ma nghi 12 ¢6 ngudn gbc tir yéu t6 gdy bénh cho cd méi. Céc trinh t nay
duge st dung dé tao ra doan mdi PCR cho PCR thong thudng va qPCR (xem Bang 1).
Viée chay chuong trinh blast céc trinh ty méi da cho thAy ring yéu tb gay bénh phat hién

& c4 mic bénh rung vay c¢b mirc tuong ddng nhét dinh véi virut thuc ho Iridoviridae.

PCR str dung doan mdi dic hidu véi virut SDD dugc thyc hién trén ADN chiét tir

c4c mau tim, lach, thin va huyét thanh, dugc thu gom tir cd c6 va khong c6 céc triéu

-30-



29408

chting ctia bénh rung vay (Thir nghiém 1). Ngoai ra, PCR v6i b doan mdi dic hiéu véi
mdt thanh vién khac thude ho Iridoviridae: Iridovirut ca trap doé (Bang 1 va cac SEQ ID
NO: 12 va 13) duoc thuc hién. PCR duge thyc hién bang cé4ch st dung cac phuong phap
chudn v6i nhidt d6 @ 13 50°C déi véi b doan médi virut SDD, va 57°C dbi véi bd doan
mdi Iridovirut c4 trap d6. Cac mau PCR dugc chay trén gel agaroza. San phém PCR dugc
cét tir agaroza, dugc tinh ché bang cach sir dung kit chiét gel QIAquick (Qiagen) va dugc
giai trinh tu.

Nhu duge thé hién trén Fig.1, san phém PCR virut SDD duy nhét dugc tao ra trong
cc miu chita ADN ti c4 méc bénh rung véay. Chi c6 duy nhét mot mau huyét thanh tir
ADN ciia virut SDD & cé bi bénh (Huyét thanh c4 rung vay 3) 1a khong duoc khuéch dai.
Khong m3u nao thu dugc tir cac con ¢4 khoe manh tao ra san phém PCR. Viéc giai trinh
tu cac san phdm PCR nay xé4c nhan rang chung c6 ngudn gbc tr virut SDD. Bing céch sit
dung bd doan mdi cho virut SDD, khong c6 sin phim PCR nao cho Iridovirut cé trép do
6 thé dugc tao ra (Fig.1). Hon nita, bd doan mdi Iridovirut c4 trap d6 khong thé hién kha

ning phan tmg chéo voi virut SDD (Fig.2).

Ngodi ra, ddu do dugc thiét k& cho gPCR ciia virut SDD (Béng 1 va SEQ ID NO:
11). gPCR dugc thuc hién béng cach ap dung phuong phap chudn va st dung dAu do két
hop v6i bd doan mdi virut SDD & nhiét do 0 bing 50°C. S8 liéu dugc phan tich bing cach
stt dung phin mém Bio-Rad CFX Manager 2.0. Viéc do ban sao diy pha lodng clia san
pham PCR virut SDD d4 tach dong trong pCR4-TOPO (Invitrogen) c6 ching ning lam
dudng cong chudn. Viéc phan loai duong tinh va &m tinh cho cac mau va viéc xac dinh
s6 lugng ban dau ctia vat liéu bd gen virut SDD trong mdi mAu 13 dva trén chu ky ngudng,
so v6i dudng cong chuln. Gidi han phét hién thdp hon ctia qPCR nay 1a khoang 102 ban
sao/pL (Fig.3). Nhu dugc thé hién trong Bang 2, két qua qPCR hoan toan twong ing voi
két qua PCR (xem cdt Két qua PCR va cot Két qua Q-PCR).

Tuong tu, sd lugng ban dAu ctia cac ban sao bd gen virut SDD trong céc mAu huyét
thanh thu dugc tir c4 khong c6 triéu ching rung vy, c6 triéu ching rung vay ¢ giai doan
som va & giai doan mudn (Thir nghiém 2) dugc xac dinh béng cach stt dung qPCR (Béng

3). Ngoai trlr con s0 8, tat ca cac mAu huyét thanh tir c4 c6 ca bénh giai doan sém va giai
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doan mudn déu duong tinh, trong khi tat ca cac mau tlr ca c6 vé ngoai khoe manh 13 4m

tinh.

Ngoai ra, cdc mau huyét thanh tr thir nghiém 3 dugc phén tich bang qPCR. Trinh
tw bo gen virut dugc phat hién thdy & 17 trong s6 20 mAu huyét thanh thu dugc tir ca méc
bénh rung vay. Khong mAu huyét thanh nao dugc thu gom tir cd khoe manh 13 duong tinh
bi véi virut SDD.

Tém lai, 40 miu huyét thanh va md thu gom tlr ¢4 c6 céc triéu ching cta bénh
rung vay tir nhe dén nghiém trong dugc phén tich. Trinh ty bd gen virut SDD dugc phét
hién & 35 mAu trong sé cac mAu nay. Nguoc lai, khong c6 virut nao dugc phét hién trong

14 mAu tlr cac con vat khoe manh.
Gibng chy té bao dbi véi dong té bao ca Koi (Bluegill fry) (BF-2) thiét 1ap trén MSD AH

Dong té bao BF-2 thu dugc tir dAu tir thd huyén phti dugc trypsin hoa chia céc phén
cudi than minh dugc gdp lai cia ca gidng 1 tudi (Bluegill fry, Lepomis macrochirus, xem
tai lidu Science 1966; 151:1004, J Virol 1968; 2:393, J Infect Dis 1968; 11:253, In vitro
Cell Dev. Biol 1992; 28A:385). Dong té bao ndy c6 thé mua doc trén thi truong qua
ATCC va ECACC, nhung dong dugc st dung trong cac thir nghiém dugc mo ta dudi day
duoc nudi cy & MSD AH trong +70 14n cAy chuyén.

Gibng ciy té bao BF-2 chia 899ml E-MEM dugc bd sung L-glutamin 2mM va
110 mg/L natri pyruvat, 100 ml FCS (10%) va 1m] dung dich gbc 1000 14n cta dung dich
thudc khang sinh Neomyxin Polymyxin. Cac t& bao duge cho phat trién binh thudng &
nhiét d6 28°C va CO2 5% trong budng 0 Am.

Gibng cly dugc giit & nhiét do 4°C trude khi bét dau nudi cAy. Mot dng chira dung
dich gbc dong lanh BF-2 dugc st dung d8 bit dAu nudi cdy. Té bao trong nito long duge
ri dong nhanh trong nuéc ¢6 nhiét d khoang tir 20 dén 28°C. Thé huyén pht1 té bao dugc
hut bing Ong pipet vao trong bng dung tich 15ml va dugc pha lodng tir tlr v4i 7ml gibng
cly. Sau do, cac té bao nay dugc dém. Thé huyén phi ndy dugc pha lodng thém v6i gidng
cdy cho dén khi DMSO dugc pha loéing it nhét 50 13n. Sau do, thé huyén phu nay dugc
phén tan vao binh nubi cAy hoic chai lan thich hop va dugc 0 & nhiét dd 28°C va CO25%.
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Sau thoi gian tir 6 dén 24 gidr hodc t& bao bam dinh hoan toan, gidng cdy dugc 1am méi
8 loai bd moi trudng DMSO con lai (mdi trudng dong lanh chira 80% gibng cdy cong
20% DMSO). CAc té bao dugc i thém trong thdi gian tir 3 dén 7 ngdy cho dén khi dat
dugc su hgp dong. Péi v6i chai 13n, cin phai c6 tdc d6 1an bing tir 0,2 dén 0,5 vong/phut.

Céc té bao duogc kiém tra & cac khoang céch thdi gian déu dén dudi kinh hién vi dao.

Khi dat dugc sy hop dong, céc té bao dugc cly chuyén. Viée chy chuyén co thé
dugc thuc hién mdi 3 dén 4 ngay v6i mat d9 gieo ban du 13 2,0 x 10* t& bao/cm?. Theo
c4ch khac, cac khoang céach thoi gian cdy chuyén ngén hon ¢ thé thu dugc bang cach
gieo t& bao & mat d cao hon 1én dén 4,0 x 10* t€ bao/cm?. Chét phan tng d& cdy chuyén
t& bao (m6i trudng, PBS, Trypsi/EDTA) dugc 1am dm tir trude dén nhiét 46 28°C. Gibng
chy dugc bo di va 16p don hop dong dugc rira mt 1an bing PBS v6i lugng thich hop (3ml
d6i v6i T25). Sau d6 PBS dugc loai bo va cac t& bao duoc 0 trong thé tich PBS gidng hét
c6 bd sung thém 1% (thé tich/thé tich) dung dich trypsin 2,5% va 1% (thé tich/thé tich)
dung dich EDTA 2% trong 15 phut & nhiét d9 28°C. Gibng cAy méi voi thé tich giéng hét
duge bd sung vao va cic té bao duoc tao huyén phu lai va dugc dém. Binh méi dugc thiét
1ap mét do té bio mong muén trong thé tich nudi c4y thich hgp cho binh nudi cay hoic
chai 13n nudi cdy.

P& 1am dong t& bao, gibng ciy va moi truong dong lanh (80% (thd tich/thé tich)
clia gibng cdy cong 20% (thé tich/thé tich) DMSO) dugec giit & nhiét d 4°C trude khi xtr
Iy. Gibng cAy té bao hop dong dugc xr ly nhu duge mo té & trén va bao gbm viéc trypsin
héa. Cac té bao duge tao huyén phi lai, duge dém, duge tao huyén phi lai thém nita &
luong gibng cAy thich hop, va hai thé tich bing nhau ctia méi trudng dong lanh duge bd
sung ting giot vao hai 14n trong khi tron xody thé huyén phu. Céc ng nho dé luu gift nito
long duge nap 5 x 10° té bao trong mbi dng nho 8 bét dAu T175 hoic duge nap 7,5 x 10°

t& bao trong mdi dng nho dé bat du T25.
Truyén nhidm virut SDD vao t€ bao BF-2

Céc t8 bao da dugc nudi cy tir thiét bi luu giit nito long duge cdy chuyén it nhét

mdt 14n trudc khi thr nghiém truyén nhiém dugc thiét 1ap. Céac té bao nay dugc cdy
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chuyén va duoc nubi cdy 24 gioy trude khi truyén nhiém & mét d6 5,0 x 104 t& bao/cm?
trong lo nudi cdy T25. Nguyén liéu truyén nhidm gém dung dich pha loang ty 1& 1:10 cua
huyét thanh thu dugc tir con vét bi anh huéng béi bénh SDD trong gibng cly (mAu huyét
thanh d3 dugc gdp lai ctia c 4-7 trong thir nghiém 2 dugc sir dung d& thiét 1ap gidng cly
virut). Gibng cdy ndy dugc loai bo khéi binh. Binh nay sau d6 duoc truyén 0,5 ml giéng

chy/T25 & nhiét do 28°C/CO2 5% trong thoi gian tdi thiéu 30 phuit.

C6 thé truyén nhiém ddng déu cac té bao voi san phdm dugc dong lanh-rd dong

cta 1an cly chuyén trude do cua virut SDD trong té bao dugc pha loang trong gibng céy.

Sau d6, nguyén lidu truyén nhidm duoc loai bd (mic du budc ndy khong phai 1a
ludn cAn thuc hién), giéng cdy méi dugc bd sung vao va cac t& bao dugc nudi ciy trong
thori gian 1én dén 10 ngay, hoic cho dén khi quan st thiy CPE dly di bing cach st dung
kinh hién vi 4nh sang dao. Virut dugc thu hoach bang tir mot dén ba chu trinh d6ng lanh-
rd dong (tir -70°C dén 4°C), va sau do6 san phém thu duge dugc lam sach vun t& bao bang
cach ly tAm & 1000 x g trong 5 phut & nhiét do 4°C. Viéc sao chép cua virut ¢6 thé dugc
xéc nhan bing phan tich gPCR va/hogc chun d9 san pham thu dugc. Ky thudt giai trinh

tu ADN dugc st dung @& dé x4c nhén do ddng nhét cta virut.

ADN diing cho gPCR dugc phén 1ap tir gidng chy mo va san phim té bao dong
lanh-rd dong bang cach st dung kit Blood & Tissue Qiagen DNeasy, theo hudng dan cta

nha san xuat.

P&i v6i san pham thu dugc tir mdi trudng: 200uL san phdm thu duge tir mdi trudng duge
bb sung vao 20 pL Proteinaza K trong 6ng Eppendorf dung tich 1,5ml va trdn déu. 20pL
ARNaza A (20 mg/ml) dugc bd sung vao hdn hgp nay, tron déu, va duoc 1 trong 2 phut
& nhiét d6 trong phong. Tl ddy, quy trinh dugc thyc hién theo huéng dan ctia nha san

xuat.

Déi véi dich tan bao: 50uL dich tan bao dugc bd sung vao 20pL Proteinaza K trong bng
Eppendorf dung tich 1,5ml va trn déu. 130pL dung dich ATL (Qiagen) dugc bd sung
vao hdn hop nay, tron déu, va dugce U trong 60 phut & nhiét df trong phong. 20uL. ARNaza
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A (20 mg/ml) dugc bb sung vao hdn hop nay, tron déu, va dugc @ trong 2 phut & nhiét 4o

trong phong. Tir dy, quy trinh dugc thyc hién theo huéng din cia nha san Xuét.

Khong cé virut nao co thé dugc nudi cly tlr cdc mau huyét thanh thu duge tir ca

khong c6 céc triéu chimg ctia bénh rung vay.
Bt hoat virut SDD

San pham virut dugc bét hoat bing cach bd sung formalin 10x d& dugc pha loang
fir trude (1 phdn formalin dugc bd sung vao 9 phan H>0). Dung dich pha loang formalin
theo thé tich cudi cung 12 1000x c6 hiéu qua trong viéc bét hoat virut SDD, sao cho 1 thé
tich formalin 10x dugc pha lodng tir truéc duge bd sung vao 99 thé tich sin phim thu
dugc (ndng do formaldehyt cudi ciing béng 0,037%). Céc thanh phan trong lo dugc khudy
nhe & nhiét d6 4°C. Ngay sau khi bd sung formalin va khudy, todn b hdn hop duge
chuyén sang 1o méi @& dam bao ring tit ca virut déu dugc tiép xtic véi formalin. Céc
thanh phén trong lo dugc khudy lién tuc nhung nhe trong ba ngay va sau d6 dugc u trong
11 ngay khong khudy. Hn hop nay dugc giit ¢ nhiét o 4°C trong toan bo thoi gian bét
hoat 13 14 ngay.

Cb virut bj bét hoat

Phuong phép loc ludng chéo dugc sir dung dé thu duoc virut da bAt hoat dugc co.
GE Healthcare Filter 56-4100-92, UFP-100-E-H22LA, 38cm?, 100.000 NMWC dugc sir
dung d8 c virut bi bat hoat. Thiét bi loc dugc rira bing nudc siéu tinh khiét va dugc tiét
tring bang formalin 2% (thé tich/thé tich) trong nudc. Sau do, thiét bi loc nay duge ria
béng PBS va moi truong EMEM. Mé virut bi bét hoat dugc bd sung vao thiét bi loc va
duoc co dén ndng do bing 1/10 thé tich ban dau,

Chuén d¢ virut SDD trén té bao BF-2

Té bao BF-2 dugc nudi céy nhu duge mo ta & trén. Mot ngay trude khi thir nghiém,
thé huyén phu t& bao BF-2 chira 3 x 10* t& bao/ml trong gidng cAy lanh (tir 2 dén 8°C)
dugc chudn bi. 96 15 ciia dia vi chudn dugc gieo thé huyén phu té bao nay véi lugng 100
uL/13. Céc dia dugc U trong 24 giv ¢ nhiét o 28°C/CO2 5% trong khong khi 4m. Lép
don nén hgp dong khoang tir 30% dén 50% sau khoang thoi gian 0 ndy.
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Vao ngay thir nghiém, céc dung dich pha loang theo ddy 10 14n ciia mdi mau virut
duoc chun bi dén ndng do 108 bing cach chuyén 0,5 ml mau vao ng chira 4,5 ml moi
trudng chudn do lanh (tir 0°C dén 20°C) (gidng ciy khong chira FBS), trn va chuyén 0,5
ml sang bng tiép theo chira 4,5 ml moi truong chudn d6, sau d6 tron, chuyén cén thén,
v.v.. Cot 1 va cot 12 va hang A va hang H dugc dung lam mau dbi chirmg 4m va dugc
truyén moi trudng chuan d6 méi véi lugng 100 uL/18. Pia vi chuéin duge truyén virut véi
lugng 100uL /18, cac dung dich pha loang 103,104,105, 105, 1077, 10 duoc truyén trong
c4c hang tir B dén G (10 13/dung dich pha loéng). Trong thoi gian X ly, nhiét d§ cua
dung dich pha loéng virut dugc gitt ¢ nhiét d§ trong khoang tir 0°C dén 20°C. Céac dia
duogc i & nhiét do 28°C/CO2 5% trong 7 ngay. Sau khoang thoi gian 0 virut 7 ngay thi cac
dfa duoc sang loc CPE dic hiéu cua virut SDD béng kinh hién vi 4nh sang dao. CPE déac
hiéu cua virut SDD duge mo ta déc didm bing cach tip hop té bao lai trong 16p don, sau
6 tach té bao. Hién tuong tap hop té bao lai sau d6 tach cb thé dugc thdy 16 trén Fig.4.
Fig.5 thé hién 16p don ciia céc té bao d6i chiing khong bi lay nhiém. Céc 15 trong 16p don
BF-2 dugc bao quanh bdi té bao da dugc tip hop. M35i 13 thé hién CPE dic hidu ctia virut
SDD dugc ghi 14 duong tinh. TCIDso dugc xéac dinh theo phuong phép va céch tinh dugc
mo ta trong Reed and Muench, Am. J. Epidemiol. (1938) 27(3): 493-497. Phéan tich gPCR
cho cac miu ADN da duoc phén 14p tir cc 15 duong tinh trong thir nghiém chuén d6 xac
nhén sy ¢6 mit clia virut.

Phén tich trinh tu va phét sinh gidng loai cua protein capsit chinh va ATPaza cta virut
SDD

Fig.6 va Fig.7 13n luot thé hién cac trinh ty ADN va protein chidu dai ddy du ctia protein
capsit chinh cta virut SDD (MCP) va ATPaza.

Céc trinh ty ADN ctia MCP va ATPaza cta virut SDD dugc st dung dé tao ra cay
phat sinh gidng loai (Fig.8 va Fig.9). Céc cay nay dugc tao ra bing phin mém MEGAS
bing céch sit dung phuong phap ndi 1an cin va 4p dung céc cai dit chuén. Chi c6 céc
trinh tw ADN ma hoa c4c ORF lién k& méi duge cho vao sdp thing hang trinh ty. Phin

tich Bootstrap (2000 ban sao chép) dugc thuc hién va phe‘in trim hd trg bootstrap dugc
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dinh riéng & cdc nat. Thanh khoang céch cho biét sb lugng cac dot bién thay thé nucleotit
tai mdi vj tri.

Trinh tw ADN ctia MCP cuia virut SDD dugc sép thang hang véi trinh ty ADN ctia
MCP cuia iridovirut ma c6 trong phéan tich phat sinh gidng lodi duge mo ta boi Kurita va
Nakajima (Viruses 2012, 4:521-538). Nhu dugc thé hién trén Fig.8, Virut SDD c6 thé
duoc xem 14 mot thanh vién riéng biét ciia ho Iridovirut. Trinh tw MCP cua virut SDD co
lién quan gan nhat véi trinh ty MCP ctia thanh vién thudc chi Megalocytivirut. Tuy nhién,
khoang céch tung cép (phén cac vi tri d4 dugc thay thé) van 13 49%, so vdi trinh ty MCP
lién quan gin nhat (MCP ORF cua Iridovirut ca trép‘d(")). (So sanh blast chi ra do ddng
nhit 65% so v&i RSIV MCP, su chénh léch véi “khoang cach timg céip” 49% chu 1a do
stra chita cac dot bién thay thé nhu dot bién tr, vi du, nucleotit A thanh G va dot bién thu
hai tro lai [a A).

Fig.9 thé hién phan tich phét sinh gidng lodi ctia trinh ty ADN ma hoa ATPaza cla virut
SDD. R& rang 13 trinh tw ATPaza cua virut SDD 14 khéc xa so v6i cac trinh ty ATPaza

ctia Iridovirut khac dugc bao gdm trong phén tich nay.

Bang 1: Trinh tw mdi cho PCR virut SDD va RSIV

Poan mdi: Trinh tu (5°-3°):

SDD-50-FW CAG TGC ATT ACA AGA AAG
SDD-143-PROBE 6FAM-ATG CCG TCA TTG TAA CAC TG-BHQ1
SDD-213-REV GCT GAA ACA ACA ATTTAG

IRIDO-FW-5 CGT GAG ACC GTG CGT AGT

IDIDO-REV-5 AGG GTG ACG GTC GAT ATG
SDD-ATPaza-65-FW TCGGAGGGATGAAATTGG
SDD-ATPaza-618-REV | AGCGTTGTCGATGTAGAG
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SDD-MCP-277-FW

TCC TGT GCA GCT GTC TAA AC

SDD-MCP-1090-REV

ACT GGC AAT GAT GGG CGA TG

Bang 2: qPCR cho virut SDD va két qua PCR (Thtt nghiém 1).

Chu ky . X . .
~ S6 lugng ban dau | Két qua g- Keét qua
Mau ngudng
(ban sao/pl) PCR PCR
(C9
Lach ca rung vay 1 25,55 3,06E+04 POS POS
Léach c4 rung vay 2 22,50 2,91E+05 POS POS
Lach cd khée manh 1 N/A N/A NEG NEG
Lach ¢4 khoe manh 2 N/A N/A NEG NEG
Huyét thanh ca rung va
Y e vay 23,97 9,81E+04
1 POS POS
Huyét thanh c4 rung va
Y e vy 22,95 2,09E+05
2 POS POS
Huyét thanh ca rung va
Y g vay N/A N/A
3 NEG NEG
Huyét thanh ca rung v
Y vy 27,12 9,57E+03
4 POS POS
Huyét thanh c4 rung va
Y S N/A N/A
1 NEG NEG
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Huyét thanh c4 rung vay
5 N/A N/A NEG NEG
Tim cé rung vay 23,42 1,47E+05 POS POS
Thén c4 rung vay 1 23,26 1,65E+05 POS POS
Thén ca rung vay 2 23,81 1,11E+05 POS POS
Thén ca rung vay 3 21,60 5,65E+05 POS POS
Thén c4 khée manh 1 N/A N/A NEG NEG
Thén cé khée manh 2 N/A N/A NEG NEG
Thén c4 khée manh 3 N/A N/A NEG NEG
Théan cd khée manh 4 N/A N/A NEG NEG

N/A: khong phét hién dugce
POS: Duong tinh

NEG: Am tinh

Bang 6: QPCR cho virut SDD va két qua PCR trén c& nghi nhiém virut SDD va cé dbi

chimg (Th nghiém 2)
Ca NC/Sé6m/Mudn S6 lwong ban du (ban sao/pl) Két qua g-PCR
Cal NC N/A NEG
Ca2 NC N/A NEG
Cas NC N/A NEG
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Ca4 Sém 1,50E+04 POS
Cas Sém 5,13E+04 POS
Cao Som 7,53E+04 POS
Ca7 Som 1,23E+05 POS
Cag Sém N/A NEG
Cao Mudn 9,08E+04 POS
Ca10 Mudn 6,45E+02 POS
Call Muén 2,01E+04 POS
Cal2 Mudn 1,27E+04 POS
Cal3 Mudn 4,83E+04 POS

NC: mau ddi chiing 4m

N/A: khong phét hién dugc

POS: Duong tinh

NEG: Am tinh

Vi du 2: Thir nghiém thach thirc virut SDD & ca

Tém tit thiét ké thir nghiém:

(T viét tit duogc st dung: IM: trong co, IP: trong mang bung, ppt: phan nghin)

Thir nghiém dugc tién hanh véi virut SDD dugc nhén gibng 1am gibng cy té bao.

Bén tram sdu muoi con c4 chém Chau A (20 g) dugc st dung trong thir nghiém nay.

Chin muoi 13m con ¢4 dugc thach thirc bang 1) tiém trong mang bung (IP) liéu cao,

2) tiém IP lidu thép, 3) tiém trong co liéu thip (IM), va 4) két hop tiém IP liéu cao va tiém
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IM lidu thip. 80 con c4 khong dugc thach thirc khic dugc dung lam mAu dbi ching 4m
nhdm muc dich so sanh mau.

Mudi 1dm (15) con c4 mot nhém tlir 5 nhém duge thu hoach tai cac thoi diém ngay
1,3, 7, 10 va 14 sau thach thic. 15 con ca con lai dugc duge quan sat cho dén ngay 28 dé
danh gia ty 1€ chét tir mdi phurong phép thach thie.

Tai mdi thoi diém 14y mAu, than cua cc con c4 da thu hoach duge 14y mau riéng r&
va huyét thanh dugc gdp lai thanh nhém. Cac mAu dugc kiém tra ¢é dinh lugng virut dé xac
dinh khoang thoi gian c6 d§ chuAn virut cao nhét trong huyét thanh hogic than ca.

V4t liéu thach thire

Virut SDD duge nhén gidng 1am gidng cAy t& bao dugc st dung lam vat li¢u thach
thirc. Virut ndy dau tién duge phén 18p tir c4 chém Chau A & Indonesia va dugc nhén giéng
in vitro. Do chudn virut dugc xac dinh béng cach sir dyng phuong phap chuén d6 dugc mo

ta trong Vidu 1.
Chét pha loang vt liéu théch thirc

Chét dém pha lodng vacxin chuén: PBS + NaCl 1,5% dugc sir dung 1am cht pha loang vét

liéu théach thirc.

Dong vat

Loai: Cé4 chém Chau A (Lates calcarifer)
Can ning trung binh khi dén: khoang 2 gam/con (trung binh)

Can ning trung binh khi bit ddu thir nghiém: 20 g

S6 lwong ca: tbng cong 460 con ca
Céc thong sb quan Ly

Nuée: nude bién (30 ppt) & nhiét d§ 28°C + 2°C sau thach thire

Cho #n: ¢4 dugc cho an tiy ¥ tir ngdy sau thach thirc.
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Bé: C4 duoc nudi nhét trong bdn bé dung tich 2501. Ludi doc duogc 14p dit trong mi bé, tao
ra vach ngén trong 1/3 bé. 1/3 bé nay nhét 15 c4 dugc dung dé quan sat ty 1& chét. 2/3 bé
nhdt 80 c4 duge st dung dén khi thu hoach (xem Bang 3). C4 dbi ching khong dugc thach
thir duogc nudi nhét mot nira trong bé dung tich 5001 Nhiét dd nudc clia bé c6 ca dbi chimg
duoc cho ngang bang véi nhiét do cia bé c6 ca duoc thach thic.
Phén nhém va dinh lidu:
Déanh gia dong vét

CAn c6 tdng cong 460 con c4 chém cho thir nghi¢m nay. Ca 6 kich thudc mong
mubn (20 g) dugc chon ngiu nhién khi chiing dugc cam trén tay.
Thach thic:
Chuén bj ¢4 va do cin ning cla c4

C4 bi bo doi trong thoi gian it nhét 36 gid trude thach thire. Trude khi thach thic,
20 con tir m&i nhém dugc can cling nhau ¢ thu dugc can ning trung binh cho mdi nhém.

Bang 3. Bé quan sét

Ca4 trong thoi gian 14y | Ca dé quan sét ty 1&
mau chét
Piéu kién Téng
i S6 luon . s6 lugn,
Bé s bé s
ca ca

1 | IP (lidu cao™) 3F01A 80 3F01B 15 95
2 | IP (liéu thap™) 3F02B 80 3F02A 15 95
3 | IM (lidu thap™) 3F03A 80 3F03B 15 95
4 | IP (lidu cao) + IM (lidu thdp) | 3F04B 80 3F04A 15 95
5 | Déi chung (khong thich thic) | SFO8A™ 80 - - 80
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Tdng 400 60 460

*11,idu cao = 0,1ml virut SDD khong pha lo@ng/con.
*2]_jdu thap = 0,1ml Virut SDD dugc pha lodng 10 14n/con.
*3C4 dugce 14y tir bé kidm dich trong mdi khoang thoi gian.
Théch thirc IP (Lidu cao va lidu thép)

T4t ca cac con ca dugc gdy mé bing céch st dung AQUI-S tru6e quy trinh thach
thirc. C4 dugc tiém IP trén bung v6i 0,1 ml vat li¢u thach thic. Hai diéu kién thach thirc
khac nhau, 1) vat liéu thach thitc khong dugc pha lodng (lidu cao: 5,5 x 10° TCID50/con),
va 2) vét lidu thach thirc dugc pha lodng 10 1an véi vat ligu SVDB (lidu thép: 5,5 x 10°
TCID50/con) dugc 4p dung. Ngay sau khi thach thire, ca duge chuyén tr& lai bé ching &

d& hdi phuc. Chi tiét vé& mdi diéu tri 1a nhu sau (cling xem Béang 3).
Théch thirc IM (liéu thip)

Vit liéu dung dé thach thirc IM dugc pha loding 10 1an véi SVDB (liéu thdp: 5,5 x
10° TCID50/con), va 0,1ml vat liéu thach thirc dwoc tiém trong co cho mdi con c4. T4t ca
céc con ca dugc gdy mé bing cach sit dung AQUI-S trude khi thach thirc IM.

Théch thiic IP (lidu cao) + thach thirc IM (liéu thép)

Thach thire két hop duoc thuc hién bang thach thirc IP (lidu cao) trudc, sau do
théch thirc IM (liu thAp). Sau hai 1n tiém, ¢4 dugc nudi nhét vao bé ching & dé hdi phuc
sau khi gdy mé.

Lay mau

Téi da mudi 13m con ca dugc thu gom tir 5 nhém cé vao ngay 1, 3, 7, 10 va 14 sau

thach thie (cac Bang 4, 5). Tt ca c4c con ca dugce thu hoach dugc 14y mau trudc. Sau do,

m6 than tir mdi con ¢4 dugc ldy mau riéng r& vao trong cac 6ng vo tring.
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bicu kién

LAy mAu tai cac thoi di€ém

bé Ngay 1 |Ngay 3 | Ngay 7 |Ngay 10 Ngay 14
s6 lugng c4 14
’ f Y 15 15 15 15 15
IP (cao) mau
3F0LIA S6 lugng cé4 con
65 50 35 20 5
lai
s6 luong ca 14
) ) f Y 15 15 15 15 15
IP (thap) mau
3F02B s0 lugng ¢4 con
65 50 35 20 5
lai
s6 lugng c4 14
) ' f Y 15 15 15 15 15
IM (thap) mau
3F03A s6 luong c4 con
65 50 35 20 5
lai
s lwong c4 14
' % Y 15 15 15 15 15
IP (cao) + IM (thdp) mau
3F04B s6 luong c4 con
65 50 35 20 5
lai
s lugng cé 14y
~ 15 15 15 15 15
M3au d6i ching am mau
SFO8A s& lugng cé con
Lot 65 50 35 20 5
ai
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Bang 4. K& hoach thoi gian 14y mau

Tén mau
Didu kién Mb
Ngay 1 | Ngay 3 | Ngay 7 | Ngay 10 | Ngay 14
Huyét thanh
, PH-1 | IPH-3 | IPH-7 | IPH-10 | IPH-14
1 Ong
IP
PH- | IPH- | IPH- | IPH-10 | IPH-
(lidu cao) Than 1(1) 3(1) 7(1) (1) 14(1)
15 6ng _IPH- | -IPH- | -IPH- |-IPH-10 | -IPH-
1(15) | 3(@15) | 7(15) (15) 14(15)
Huyét thanh
, PL-1 | TPL-3 | IPL-7 | IPL-10 | IPL-14
1 ong
IP
IPL- IPL- IPL- | IPL-10 | IPL-
(liéu thip) Thén 1w | 3 | 7 (1) 14(1)
15 dng IPL- | -IPL- | -IPL- | -IPL-10 | -IPL-
1(15) | 3(15) | 7(15) (15) 14(15)
Huyét thanh
, IML-1 | IML-3 | IML-7 | IML-10 | IML-14
1 Ong
M
IML- | IML- | IML- | IML-10 | IML-
(liéu thap) Thén 1y | o3 |7 (1) 14(1)
15 éng JIML- | -IML- | -IML- | -IML- | -IML-
1(15) | 3(15) | 7(15) | 10(15) | 14(15)
Huyét thanh | IPIM-1 | IPIM-3 | IPIM-7 | IPIM-10 | IPIM-14

-45-




29408

1 éng
. IPIM- | IPIM- | IPIM- | IPIM-10 | IPIM-
TP (tiéu cao) Tha 1 | o3 | 7w (1) 14(1)
o an
+IM (lidu thép)
15 éng IPIM- | -IPIM- | -IPIM- | -IPIM- | - IPIM-
115 | 3(15) | 7(15) | 10(15) | 14(15)
Huyét thanh
, NC-1 | NC-8-3 | NC-S-7 | NC-S-10 | NC-S-14
M3u dbi chimg 1 Ong
am NC- | NG| NC-10 | NC-
(khong thach Thén 1) | 3 ) (1) 14(1)
th . - NC-
uc) Séng | -NC- | -NC- | o |- NC-10 | -NC-
1(15) | 3(15) (15) | 14(15)

Bang 5. K& hoach 14y mAu va ID 6ng mau
T4t ca céc con c4 dugc gdy mé bing cach st dung AQUI-S va méu duge thu

gom bing céch choc tinh mach dudi. Méu tir cing mot nhém cé duge gdp vao trong 1
bng va dé dong lai & nhiét do trong phong. Mau dugc xir ly @& phan 15p huyét thanh vao
cling hdm d6 hodc vao ngay tiép theo. Huyét thanh dugc phén 14p bing céch ly tim mau
& toc dd 3700 vong/phut trong 20 phut. Huyét thanh thu duge dugc chuyén sang 6ng v
trung va dugc luu gitt ¢ nhiét do <-50°C.
Quan sat va kiém tra sau mé

Khong c6 hién tugng chét dién ra trong khi thach thirc hodc trong vong 5 ngay sau
thach thirc.

Ty 1& chét ciia c4 trong cac bé quan sat 3F01B, 3F02A, 3F03B va 3F04A (15
con/mdi nira bé) duoc ghi lai hang ngdy sau thach thirc. Ty 18 chét dugc quan sét trong

28 ngay.

-46-



29408

Dic trung triéu chiing ciia bénh rung vay, bao gdm mon vay va mét vay, duoc gip
& trong sd cac con ca duge thach thirc. Hon thé nita, trong nhom c6 ca tiép nhan liéu
lugng thach thirc cao (IP cao hodc IP cao + IM thép) thi ty 1& chét dugc quan sét tir 5 ngay
sau thach thirc. Cac con cé dugc tiép nhén thach thic IP lidu thip hodc IM lidu thdp cho
thdy su khoi phat hién tugng chét kha tr§. Trong cac nhém khdc nhau, ty 1¢ chét tich Iy
dén 60% (IP cao), 47% (IP cao + IM thap), 20% (1P thap) va 13% (IM thap). Khong quan
st thiy c6 ty 18 chét & c4 dbi chimg khong dugc thach thie (Fig.10).

Cac mAu huyét thanh duge gdp, duge thu gom tir 15 con trong mdi nhém vao 1, 3,
7, 10 va 14 ngay sau thach thire, duge phan tich bing qPCR vé sy c6 mit cla céc trinh ty
ADN virut SDD. Nhu dugc thé hién trén Fig.11, ADN virut SDD duoc phat hiénra ¢ tht
ca cac nhém, ngoai trir nhém dbi ching khong dugc thach thire. Sé luong ban sao ADN
virut ting 1én, dat dinh va gidm tr 10 ngay sau thach thirc. Mitc ADN virut cao nhét dugc
thdy vao ngay 10 trong huyét thanh dugc thu gom tlr nhém tiép nhan liéu lugng thich
thtrc cao (IP cao hogc IP cao + IM thap). Trong cac nhom nay cling thiy ty 16 chét cao
nhét (1An lugt 13 60% va 47%).

Cubi cung, huyét thanh cua ca dwong tinh dugc sir dung truyén nhiém té bao BF2.
CPE duoc quan sat va qPCR x4ac nhén sy ¢6 mit ctia ADN virut SDD, xédc nhén ring virut

SDD la yéu t gy bénh gay ra bénh rung vay.
Vi thé sau day c6 thé két luan ring;:

Dinh @& dau tién ctia Koch néu réng vi sinh v4t phai dugc phét hién ra § cdc con
vét bi 4nh hudng boi bénh, ma khong nén dugc thiy & cac con khée manh. Pinh dé nay
duoc hoan thién d6i v6i SDDV, do VIDISCA-454 va qPCR da phat hién ra ADN cua
SDDV chi c6 & c4 bi nhiém SDS. Hon nira, khong phét hi¢n ra ADN trong két qua PCR
ctia RSIV megalocytivirut.

Pinh d& tht hai néu rdng vi sinh vat/virut phai dugc phén lép tir sinh vat c6 bénh
va dugc nudi (t5t hon 13) trén dong t& bao, cling dugc hoan thién. Tac dung gy bénh cho
t& bao duge quan sat thiy sau khi dong € bao BF-2 dugc truyén nhi®m huyét thanh duong

tinh v6i SDDV. Dd chuén virut ting theo thoi gian, cho thdy ring virut da sao chép trén
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cac t& bao nay. VIDISCA-454 va phan tich gPCR sau d6 xac nhén ring virut sao chép
thuc su 13 SDDV. Viée phan lap duoc hoan thanh khi chudn d9, viée ly tm vén toc khac
nhau va kinh hién vi dién tir truyén qua nhiét 4§ thap x4c nhan sy c6 mjt ciia hat virut 18y
nhidm. Ba I4n cdy chuyén huyét thanh 4m tinh v6i SDDV trén té bao BF-2 vén khong c6
CPE, chimng to rang virut thuc sy khéng c6é mit & céc con khoe manh. Virut ndy co thé
dugc thu hoach va tinh ché tir gidng cdy.

Dinh dé thir ba ctia Koch dugc hoan thanh khi céc tic gia sang ché cho théy ring
virut SDDV duge nudi cdy gay chét cé ciing nhu triéu ching chinh cia bénh SDD; rung
véy, sau khi lay nhidm & c& vuge. Diéu can Iuu ¥ 13 c4c mAu da duge thu gom tir 15 con
c4 vao nam ngdy khéc nhau cé thé khién cho luong ADN do dugc la dudi lugng wdc tinh
cta ham lugng ADN cta c& nhom. Diu nay c6 thé 1a do ca chét khong dugc bao gbm
trong budc 14y mAu, trong khi cac con ¢4 nay c6 thé dugc cho 13 nhitng con bi anh hudng

nhét va vi thé cé thé c6 d6 chuin virut cao nhat.

Cudi ciing, dinh dé cubi ciing ctia Koch duge hoan thanh bang viéc phan 14p lai té
bao BF-2 ciia SDDV tir cac mAu huyét thanh thu dugce tlr ¢4 trong d6 virut d& cdm Ung
bénh SDD.

Céc thc gia sang ché tin ring viéc phét hién va phan 1ap SDDV s tiép dién trong
sb cac quy trinh khac do viéc lya chon rat dic hiéu céc té bao dé phat trién yéu t6 gay
bénh, viéc lya chon (dya trén tinh trang k¥ thuét) huyét thanh thay vi m6 bi bénh 1am
ngudn yéu td giy bénh, lya chon (dya trén tinh trang k¥ thuét) d8 tranh st dung thiét bi
loc kich thuée 0,22 micromet trong cac budc phan 18p virut tir huyét thanh ctia c4 bi bénh

va lya chon c4 & c4c giai doan bénh rat sém 1am nguodn yeu to gay bénh,
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YEU CAU BAO HO
L. Virut dugc phan 13p 13 thanh vién ciia ho Iridoviridae chira gen protein capsit chinh
(MCP) va gen ATPaza, dc trung & chd:
a) virut nay 13 tdc nhan gy bénh clia bénh rung vay & cava
b) trinh tu nucleotit ciia gen MCP ¢6 d¢ ddng nhét it nhét 13 80% so v&i trinh ty nucleotit

duoc néu trong SEQ ID NO: 1 hodc trinh ty nucleotit ctia gen ATPaza c6 d6 ddng nhét it
nhét 13 80% so véi trinh tu nucleotit dugc néu trong SEQ ID NO: 3.

2. Virut dugc phén 14p theo diém 1, d3c trung & chd trinh tw nucleotit cua gen MCP
c6 do ddng nhét it nhét 13 80% so véi trinh tw nucleotit dugc néu trong SEQ ID NO: 1 va
trinh tw nucleotit ctia gen ATPaza c6 dd ddng nhét it nhAt 12 80% so véi trinh ty nucleotit
dugc néu trong SEQ ID NO: 3.

3. Virut dugc phan 14p 1a thanh vién cua ho Iridoviridae chira gen MCP va gen

ATPaza, dic trung & chd:
a) virut ndy 13 tic nhan gy bénh rung vdy ¢ ca va

b) gen MCP phan tng trong phan ing PCR v6i bo doan mdi dugc néu trong SEQ ID
NO: 5 va SEQ ID NO: 6 d# tao ra san phdm PCR ¢6 164 +/- 10 céip bazo hodc phén ing
trong phan ing PCR v6i bg doan mdi duge néu trong SEQ ID NO: 7 va SEQ ID NO: 8
d8 tao ra san phim PCR c6 814 +/- 10 cdp bazo hodc gen ATPaza phan ung trong phan
ng PCR véi b doan mdi duge néu trong SEQ ID NO: 9 va SEQ ID NO: 10 dé tao ra
san phAdm PCR c6 554 +/- 10 cip bazo.

4, Virut dugc phéan 1dp theo diém 3, dic trung & chd gen MCP phan tng trong phan
{mg PCR v6i b doan mdi duge néu trong SEQ ID NO: 5 va SEQ ID NO: 6 dé tao ra san
phém PCR c6 164 +/- 10 cdp bazo va phan ing trong phan tng PCR véi by doan mdi
dugc néu trong SEQ ID NO: 7 va SEQ ID NO: 8 dé tao ra san phdm PCR c6 814 +/- 10
c3p bazo va gen ATPaza phan ting trong phan (ng PCR v6i bd doan mdi duge néu trong

SEQ ID NO: 9 va SEQ ID NO: 10 d? tao ra san phim PCR c6 554 +/- 10 cp bazo.

-49-



29408

5. Virut dugc phén 14p theo diém bAt ky trong sb cic diém tir 1 dén 4, dic trung &
chd trinh ty nucleotit ctia gen MCP ¢6 do ddng nhét it nhit 13 80% so vdi trinh tu nucleotit
dugce néu trong SEQ ID NO: 1 va trinh ty nucleotit cia gen ATPaza c6 do dbng nhét it
nhét 12 80% so v6i trinh tu nucleotit dugc néu trong SEQ ID NO: 3 va trong d6 ADN
virut phéan tmg trong phan umg PCR véi b doan mdi dugc néu trong SEQ ID NO: 5 va
SEQ ID NO: 6 dé tao ra san phdm PCR c6 164 +/- 10 cgp bazo va phan ng trong phan
trng PCR v6i bo doan mdi dugc néu trong SEQ ID NO: 7 va SEQ ID NO: 8 dé tao ra san
phadm PCR c6 814 +/- 10 cdp bazo va phan tng trong phan tng PCR vdi bd doan mdi
duoc néu trong SEQ ID NO: 9 va SEQ ID NO: 10 dé tao ra san phém PCR ¢6 554 +/- 10

cap bazo.

6. Gibng cly té bao chita virut, dic trung & chd gibng cdy nay chira virut theo diém
bét ky trong sb cac didm tir 1 dén 5.

7. Protein capsit chinh (MCP) dugc phén l4p ddc trung & chd MCP nay dugc mé hoa
bdi manh ADN chira gen c6 do ddng nhét it nhat 14 80% so v6i trinh ty nucleotit ctia gen
MCP duoc néu trong SEQ ID NO: 1.

8. ATPaza dugc phéan 14p dic trung & chd ATPaza ndy dugc ma hoéa bdi manh ADN
chtra gen c6 do ddng nhét it nhét 13 80% so v&i trinh tu nucleotit ciia gen ATPaza dugc
néu trong SEQ ID NO: 3.

9. Vacxin dé chdng lai bénh rung vay & cé, dédc trung & chd vacxin nay chia virut
theo diém bét ky trong s6 cac diém tir 1 dén 5 va cht mang dugc dung.

10.  Vacxin theo diém 9, dic trung & chd virut ndy & dang sbng bi giam doc lyc.

11.  Vacxin theo didm 9, dic trung & chd virut nay & dang bét hoat.

12.  Vacxin d chéng lai bénh rung vay o c4, déc trung & chd vacxin ndy chira MCP
theo diém 7 va chit mang dugc dung.

13.  Vacxin theo diém bét ky trong sé cac didm tir 9 dén 12, dic trung & chd vacxin
nay chira it nhat mot vi sinh vat khic géy bénh cho ca hoic virut khac gdy bénh cho ca

va/hodc it nhAt mot thanh phan tao mién dich khéc va/hodc vat liéu di truyén mi héa thanh
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phén tao mién dich khac nay cta vi sinh vét gdy bénh cho c4 hodc virut gdy bénh cho ca
da néu.

14.  Vacxin theo diém 13, dic trung & chd virut gdy bénh cho c4 hodc vi sinh vét gy
bénh cho ¢4 ndy dugc chon tir nhém bao gbdbm Vibrio anguillarum, Photobacterium
damsela phan loai piscicida, Tenacibaculum maritimum, Flavobacterium sp., Flexibacter
sp., Streptococcus sp., Lactococcus garvieae, Edwardsiella tarda, E. ictaluri, virut gy
bénh hoai tr than kinh, iridovirut khac virut theo diém bat ky trong sb cac diém tir 1 dén
5, va Herpesvirut c4 Koi.

15.  Vacxin theo diém bt ky trong sé céc diém tir 9 dén 14, dic trung © chd vacxin

nay chira chit phu trg.

16. Khang thé hoic khang huyét thanh phén tmg véi virut theo diém bt ky trong 5O
chc diém tir 1 dén 5.

17.  Phuong phép bao ché vacxin theo diém bét ky trong s6 cac diém tir 9 dén 15, dic
trung & chd phuong phap nay bao gdm budc tron virut theo diém bat ky trong sb cac diém

tr 1 dén 5 va/hodic MCP theo diém 7, va chét mang dugc dyng.

18.  Kit xét nghiém chan doén d& phét hién khang thé phan Gng véi virut theo diém
bat ky trong sb céc didm tir 1 dén 5 hodc phan tng véi vét liéu khang nguyén cua ching,
dac trung & chd kit xét nghiém nay chira virut theo diém bét ky trong s6 céc diém tr 1

dén 5 hosic MCP theo diém 7 hodc manh khéng nguyén cta MCP nay.

19.  Kit xét nghiém chin doan d& phat hién virut theo diém bét ky trong s6 cac diém
tir 1 dén 5 hodc vat liéu khéng nguyén clia chung, dic trung & chd kit xét nghiém nay
chita khang thé phan tmg véi virut theo diém bét ky trong sb cac diém tir 1 dén 5 hodc

phén tmg v6i vét liéu khang nguyén ctia chung,

20.  Kit xét nghidm chan doan dé phét hién virut theo diém bat ky trong sd cac diém tir
1 dén 5, dic trung & chd kit xét nghiém ndy chira by doan mdi PCR phan tng véi ving

dic hidu ctia gen MCP hodc ATPaza cia virut SDD.
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DANH MYC TRINH TV
<110> Intervet International B.V.

<120> Virut gdy bénh rung vay, vacxin khang virut nay, phuong phap bao ché
vacxin va kit phat hién khang thé

<130> 23503
<160> 13
<170> PatentIn version 3.5

<210> 1

<211> 1362

<212> ADN

<213> virut bénh rung vay

<220>
<221> (DS
<222> (1)..(1359)

<400> 1

atg tca tct att gca gga gct aat gtt acc agt ggg ttt atc gac ttg 48
Met Ser Ser Ile Ala Gly Ala Asn Val Thr Ser Gly Phe Ile Asp Leu

1 5 10 15

gct gec tac gat gec atg gag act cat ctc tac ggt ggc gat aat tca 96
Ala Ala Tyr Asp Ala Met Glu Thr His Leu Tyr Gly Gly Asp Asn Ser
20 25 30

atc acc tac ttc ttg cgt gaa act aca cga tct tct tgg ttc agt aaa 144
Ile Thr Tyr Phe Leu Arg Glu Thr Thr Arg Ser Ser Trp Phe Ser Lys
35 40 45

ctt cct gtg cag ctg tct aaa caa aca gga act gca aat ttc gga caa 192
Leu Pro Val Gln Leu Ser Lys Gln Thr Gly Thr Ala Asn Phe Gly Gln
50 55 60

gaa ttt agc gtg gtt gtg gcc aga gga ggt gac tat ctt atg aat gtt 240
Glu Phe Ser Val Val Val Ala Arg Gly Gly Asp Tyr Leu Met Asn Val
65 70 75 80

tgg ctt cge gtt aaa gtt cca gcc ctc aaa aat act aaa gca aat tca 288
Trp Leu Arg Val Lys Val Pro Ala Leu Lys Asn Thr Lys Ala Asn Ser
85 90 95
agc ata aga tgg acc gac aat ttt atg cac aat ctc gtt caa gaa gtt 336
Ser Ile Arg Trp Thr Asp Asn Phe Met His Asn Leu Val Gln Glu Val
100 105 110

aca atc tca ttt aac gat ctc act gca cag act att act agt gag ttt 384
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Thr

ctt
Leu

tat
Tyr
145

caa
Gln

ttc
Phe

tac
Tyr

ctc
Leu

agt
Ser
225

get
Gly

gtc
Val

cct
Pro

agt
Ser

cca
Pro
305

get
Gly

Ile

gat
Asp
130

gct
Ala

aat
Asn

Tttt
Phe

aat
Asn

att
Ile
210

gac
Asp

act
Thr

agt
Ser

atc
Ile

cat
His
290
aat

Asn

aca
Thr

Ser
115

Tttt
Phe

aat
Asn

gca
Ala

act
Thr

gaa
Glu
195

tct
Ser

atg
Met

tat
Tyr

aga
Arg

aga
Arg
275

ccc
Pro

att
Ile

aac
Asn

Phe

tgg
Trp

atg
Met

act
Thr

cgt
Arg
180

att
Ile

caa
Gln

gaa
Glu

gct
Ala

gat
Asp
260

ccc

Pro

att
Ile

cac
His

aaa
Lys

Asn

tca
Ser

ata
Ile

atg
Met
165

gat
Asp

aaa
Lys

agc
Ser

aac
Asn

atc
Ile
245

atg
Met

ttg
Leu

aaa
Lys

agt
Ser

gtt
Val

Asp

aca
Thr

gga
Gly
150

cca
Pro

act
Thr

att
Ile

act
Thr

gtg
Val
230

ctg
Leu

att
Ile

gaa
Glu

gag
Glu

aat
Asn
310

aca
Thr

Leu

tgt
Cys
135

tac
Tyr

tct
Ser

gga
Gly

cat
His

aat
Asn
215

aca
Thr

acc
Thr

att
Ile

aat
Asn

ctc
Leu
295

tat
Tyr

atg
Met

Thr
120

aac
Asn

act
Thr

aag
Lys

ctt
Leu

ttt
Phe
200

gat
Asp

ccc
Pro

aac
Asn

gaa
Glu

gag
Glu
280

ttc
Phe

aca
Thr

cct
Pro

Ala

gtt
Val

cat
His

tat
Tyr

gct
Ala
185

aaa
Lys

aat
Asn

gct
Ala

gaa
Glu

cag
Gln
265

atg
Met

ttt
Phe

gct
Ala

cca
Pro
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Gln

ccc
Pro

gac
Asp

ctc
Leu
170

ctt
Leu

ttg
Leu

gca
Ala

ctg
Leu

gag
Glu
250

tgt
Cys

ccc
Pro

gct
Ala

gca
Ala

aaa
Lys

Thr

get
Gly

ttg
Leu
155

aat
Asn

cct
Pro

aga
Arg

att
Ile

act
Thr
235

cgt
Arg

cag
Gln

cat
His

gtt
Val

tcg
Ser
315

gct
Ala
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Ile

gea
Gly
140

gtt
Val

ctg
Leu

act
Thr

gat
Asp

tct
Ser
220

gaa
Glu

gaa
Glu

atg
Met

att
Ile

aaa
Lys
300

ccc

Pro

caa
Gln

Thr
125

aag
Lys

gga
Gly

cca
Pro

gca
Ala

tgg
Trp
205

gta
Val

gtt
Val

gca
Ala

gca
Ala

gat
Asp
285

aat
Asn

atc
Ile

aac
Asn

Ser

tcg
Ser

gst
Gly

att
Ile

gca
Ala
190

aag
Lys

cct
Pro

agt
Ser

atg
Met

cct
Pro
270

ctg

Leu

gta
Val

att
Ile

cca
Pro

Glu

tca
Ser

act
Thr

ccg
Pro
175

cta
Leu

gat
Asp

tta
Leu

gtt
Val

tct
Ser
255

aga

Arg

cga
Arg

act
Thr

gcc
Ala

ttg
Leu

Phe

gga
Gly

gtg
Val
160

ttc
Phe

cct
Pro

ttg
Leu

aca
Thr

atg
Met
240

ctt
Leu

att
Ile

ttt
Phe

cat
His

agt
Ser
320

tca
Ser

432

480

528

576

624

672

720

768

816

864

912

960

1008



cac
His

gtt
Val

cct
Pro

cat
His
385
acg

Thr

agc
Ser

gta
Val

gea
Gly

gtg
Val

gac
Asp

aaa
Lys
370

gtc
Val

ctg
Leu

get
Gly

att
Ile

ttt
Phe
450

<210>
<211>
<212>
<213>

<400>

2
4
P

tca
Ser

tac
Tyr
355

atc
Ile

gat
Asp

tct
Ser

aac
Asn

get
Gly
435

ccg
Pro

53
RT

ctc
Leu
340

ttt
Phe

gat
Asp

cct
Pro

gca
Ala

aca
Thr
420

gtt
Val

atc
Ile

325

att
Ile

tcg
Ser

geg
Gly

atg
Met

aag
Lys
405

gat
Asp

aat
Asn

ttg
Leu

tat
Tyr

tat
Tyr

gtc
Val

get
Gly
390

gtt
Val

gga
Gly

cat
His

taa

gaa
Glu

gtt
Val

atg
Met
375

tct
Ser

acc
Thr

cat
His

aat
Asn

virut bénh rung vay

2

Met Ser Ser Ile Ala Gly Ala

1

5

Ala Ala Tyr Asp Ala Met Glu

20

Ile Thr Tyr Phe Leu Arg Glu

35

aac
Asn

gat
Asp
360

gct
Ala

aca
Thr

gca
Ala

aaa
Lys

gtt
Val
440

Asn

Thr
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330

aca gca
Thr Ala
345

cca tac
Pro Tyr

tat tgt
Tyr Cys

aat ttc
Asn Phe

aat tca
Asn Ser
410

gtt gct
val Ala
425

gca cgt
Ala Arg

val Thr
10

His Leu
25

cga ttg
Arg Leu

ttc ttt
Phe Phe

tat acc
Tyr Thr
380

gec cgg
Gly Arg
395

aaa aca

Lys Thr

caa aag
Gln Lys

atc agc
Ile Ser

Ser Gly

Tyr Gly

Thr Thr Arg Ser Ser

40

aac
Asn

gca
Ala
365

atg
Met

ttg
Leu

acc
Thr

ttt
Phe

aat
Asn
445

Phe

Gly

aat
Asn
350

cca
Pro

aac
Asn

tca
Ser

tca
Ser

gaa
Glu
430

get
Gly

Ile

335

atg
Met

tgc
Cys

atg
Met

aat
Asn

gct
Ala
415

ctg
Leu

tca
Ser

Asp
15

get
Gly

att
Ile

get
Gly

att
Ile
400

gect
Ala

gtt
Val

ttt
Phe

Leu

Asp Asn Ser

30

Trp Phe Ser Lys

45

1056

1104

1152

1200

1248

1296

1344

1362



Leu

Glu

65

Trp

Ser

Thr

Leu

Tyr

145

Gln

Phe

Tyr

Leu

Ser

225

Gly

Pro

50

Phe

Leu

Ile

Ile

Asp

130

Ala

Asn

Phe

Asn

Ile

210

Asp

Thr

Val

Ser

Arg

Arg

Ser

115

Phe

Asn

Ala

Thr

Glu

195

Ser

Met

Tyr

Gln

Val

Val

Trp

100

Phe

Trp

Met

Thr

Arg

180

Ile

Gln

Glu

Ala

Leu

Val

Lys

85

Thr

Asn

Ser

Ile

Met

165

Asp

Lys

Ser

Asn

Ile
245

Ser

Val

70

Val

Asp

Asp

Thr

Gly

150

Pro

Thr

Ile

Thr

Val

230

Leu

Lys

55

Ala

Pro

Asn

Leu

Cys

135

Tyr

Ser

Gly

His

Asn

215

Thr

Thr

Gln

Arg

Ala

Phe

Thr

120

Asn

Thr

Lys

Leu

Phe

200

Asp

Pro

Asn
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Thr

Gly

Leu

Met

105

Ala

Val

His

Tyr

Ala

185

Lys

Asn

Ala

Glu

Gly

Gly

Lys

90

His

Gln

Pro

Asp

Leu

170

Leu

Leu

Ala

Leu

Glu
250
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Thr Ala
60

Asp Tyr
75

Asn Thr

Asn Leu

Thr Ile

Gly Gly
140

Leu Val
155

Asn Leu

Pro Thr

Arg Asp

Ile Ser
220

Thr Glu
235

Arg Glu

Asn

Leu

Lys

Val

Thr

125

Lys

Gly

Pro

Ala

Trp

205

Val

Val

Ala

Phe

Met

Ala

Gln

110

Ser

Ser

Gly

Ile

Ala

190

Lys

Pro

Ser

Met

Gly

Asn

Asn

95

Glu

Glu

Ser

Thr

Pro

175

Leu

Asp

Leu

Val

Ser
255

Gln

Val

80

Ser

Val

Phe

Gly

Val
160

Phe

Pro

Leu

Thr

Met

240

Leu



Val

Pro

Ser

Pro

305

Gly

His

Val

Pro

His

385

Thr

Ser

Val

Gly

Ser

Ile

His

290

Asn

Thr

Val

Asp

Lys

370

Val

Leu

Gly

Ile

Phe
450

<210>

Arg

Arg

275

Pro

Ile

Asn

Ser

Tyr

355

Ile

Asp

Ser

Asn

Gly

435

Pro

Asp

260

Pro

Ile

His

Lys

Leu

340

Phe

Asp

Pro

Ala

Thr

420

Val

Ile

Met

Leu

Lys

Ser

Val

325

Ile

Ser

Gly

Met

Lys

405

Asp

Asn

Leu

Ile

Glu

Glu

Asn

310

Thr

Tyr

Tyr

Val

Gly

390

Val

Gly

His

Ile

Asn

Leu

295

Tyr

Met

Glu

Val

Met

375

Ser

Thr

His

Asn

Glu

Glu

280

Phe

Thr

Pro

Asn

Asp

360

Ala

Thr

Ala

Lys

Val
440

Gln

265

Met

Phe

Ala

Pro

Thr

345

Pro

Tyr

Asn

Asn

Val

425

Ala
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Cys Gln
Pro His
Ala Val
Ala Ser

315

Lys Ala
330

Ala Arg
Tyr Phe
Cys Tyr
Phe Gly

395

Ser Lys
410

Ala Gln

Arg Ile

-56-

Met

Ile

Lys

300

Pro

Gln

Leu

Phe

Thr

380

Arg

Thr

Lys

Ser

Ala

Asp

285

Asn

Ile

Asn

Asn

Ala

365

Met

Leu

Thr

Phe

Asn
445

Pro

270

Leu

Val

Ile

Pro

Asn

350

Pro

Asn

Ser

Ser

Glu

430

Gly

Arg

Arg

Thr

Ala

Leu

335

Met

Cys

Met

Asn

Ala

415

Leu

Ser

Ile

Phe

His

Ser

320

Ser

Gly

Ile

Gly

Ile

400

Ala

Val

Phe



<211>
<212>
<213>

<220>
<221>
<222>

<400>
atg tct gtt
Met Ser Val

1

aca
Thr

ccg
Pro

cga
Arg

aat
Asn
65

ttt
Phe

aaa
Lys

tgc
Cys

ttt
Phe

tac
Tyr
145

ttt
Phe

cac
His

gsc
Gly

cat
His
50

cat
His

gac
Asp

cat
His

atg
Met

aaa
Lys
130

att
Ile

ctc
Leu

7

38

ADN
virut bénh rung vay

C

(1)..

3

DS

gac
Asp

cgt
Arg
35

ttg
Leu

ttc
Phe

ccc
Pro

cta
Leu

gac
Asp
115

aac
Asn

atg
Met

ttt
Phe

(735)

cct
Pro

gat
Asp
20

gga
Gly

atc
Ile

tat
Tyr

gat
Asp

gat
Asp
100

aac

Asn

get
Gly

gat
Asp

agce
Ser

gtg
Val

gaa
Glu

aaa
Lys

ccc
Pro

tct
Ser

att
Ile
85

cct
Pro

acc
Thr

aga
Arg

tta
Leu

gaa
Glu
165

aag
Lys

atc
Ile

tcg
Ser

gca
Ala

g8g
Gly
70

att
Ile

aaa
Lys

aaad
Lys

cat
His

aaa
Lys
150

tct
Ser
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gaa ttg tca

Glu

gga
Gly

gtc
Val

gcg
Ala
55

tta
Leu

acc
Thr

cat
His

ttg
Leu

tge
Trp
135

gcc

Ala

aat
Asn

Leu

gges
Gly

ttg
Leu
40

gtt
Val

gtt
Val

aga
Arg

tct
Ser

ttt
Phe
120

aac

Asn

gat
Asp

ttg
Leu

Ser

atg
Met
25

ata
Ile

gtc
Val

cca
Pro

gtc
Val

tgg
Trp
105

aat

Asn

ttg
Leu

tta
Leu

act
Thr

atg
Met
10

aaa
Lys

aaa
Lys

att
Ile

gaa
Glu

aag
Lys
90

ctc
Leu

aat
Asn

ttg
Leu

aga
Arg

agt
Ser
170
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acc
Thr

ttg
Leu

tcg
Ser

tct
Ser

tgt
Cys
75

aaa
Lys

tta
Leu

gaa
Glu

gtc
Val

tgt
Cys
155

caa
Gln

gaa
Glu

gtt
Val

ata
Ile

get
Gly
60

tac
Tyr

cga
Arg

ttg
Leu

gta
Val

att
Ile
140

tca

Ser

gag
Glu

ata
Ile

gtt
val

ata
Ile
45

tca
Ser

att
Ile

caa
Gln

gtc
Val

gtt
Val
125

att
Ile

ata
Ile

aaa
Lys

cga
Arg

ttg
Leu
30

gca
Ala

gaa
Glu

tat
Tyr

cta
Leu

atc
Ile
110

gct
Ala

gct
Ala

gat
Asp

ata
Ile

ccg
Pro
15

gec
Gly

tca
Ser

gaa
Glu

tcc
Ser

gaa
Glu
95

gat
Asp

gat
Asp

agt
Ser

ggt
Gly

tac
Tyr
175

aga
Arg

aaa
Lys

aaad
Lys

gce
Ala

aaa
Lys
80

tta
Leu

gat
Asp

ttg
Leu

cag
Gln

gta
Val
160

aaa
Lys

48

96

144

192

240

288

336

384

432

480

528



cag
Gln

aaa
Lys

acg
Thr

aca
Thr
225

att
Ile

ttt
Phe

gtg
Val

cag
Gln
210

aac

Asn

get
Ala
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<400>

gea
Gly

aca
Thr
195

cac
His

gag
Glu

gtt
Val

4
245
PRT

get
Gly
180

ttg

Leu

tee
Trp

gat
Asp

gtt
Val

aaa
Lys

gat
Asp

acc
Thr

gtc
Val

gaa
Glu
245

att
Ile

tac
Tyr

gaa
Glu

aat
Asn
230

taa

cca
Pro
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Thr

tge
Cys
215

ttt
Phe
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4

Met Ser Val Pro Val

1

5

Thr His Asp Asp Glu

20

Pro Gly Arg Gly Lys

35

Arg His Leu Ile Pro

50

Asn His Phe Tyr Ser

65

Phe Asp Pro Asp Ile
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Lys

Ile
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Ala
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Gly

Val
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55

Leu
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Lys

tgt
Cys
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gtt
Val
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Gly
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Gly

Leu
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Val

Val
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cct
Pro
185

ctc

Leu

cga
Arg

ttt
Phe
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Met
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Ile

Val

Pro

Thr Arg Val

caa
Gln

tac
Tyr

tat
Tyr
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Met
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Lys

Lys

Ile

Glu

Lys
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ttt atg cta
Phe Met Leu

atc gac aac

Ile Asp Asn

205

tac aag gca

Tyr Lys Ala
220

gat tat aaa

Asp Tyr Lys
235

Thr Glu Ile

Leu Val Vval

Ser Ile Ile
45

Ser Gly Ser

Cys Tyr Ile
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Lys Arg Gln

ctt
Leu
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cct
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aac
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Glu

Tyr

Leu

atg
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agc
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atg
Met
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Ser
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Glu

Ser
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gag
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caa
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tta
Leu
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240
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80

Leu
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672
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Lys

Cys

Phe

Tyr

145

Phe

Gln

Lys

Thr

Thr

225

Ile

His

Met

Lys

130

Ile

Leu

Phe

Val

Gln

210

Asn

Ala
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Asp

115

Asn

Met

Phe

Gly

Thr

195

His

Glu

Val

5
18
ADN

Asp

100

Asn

Gly

Asp

Ser

Gly

180

Leu

Trp

Asp

Val

Pro
Thr
Arg
Leu
Glu
165
Lys
Agp
Thr

Val

Glu
245

Lys

Lys

His

Lys

150

Ser

Ile
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230

His

Leu

Trp

135

Ala
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Thr

Cys

215

Phe
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5

6
18
ADN

virut bénh rung vay
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Ser Trp
105

Phe Asn
120

Asn Leu

Asp Leu

Leu Thr

Lys Pro
185

Cys Leu
200

Val Arg

Gly Phe

Leu

Asn

Leu

Arg

Ser

170

Gln

Tyr

Tyr

Ala

-59-

Leu

Glu

Val

Cys

155

Gln

Phe

Ile

Tyr

Asp
235

Leu

Val

Ile

140

Ser

Glu

Met

Asp

Lys

220

Tyr

Val

Val

125

Ile

Ile

Lys

Leu

Asn

205

Ala

Lys

Ile

110

Ala

Ala

Asp

Ile

Leu

190

Ala

Pro

Asn

Asp

Asp

Ser

Gly

Tyr

175

Met

Ser

Met

Ser

Asp

Leu

Gln

val

160

Lys

Glu

Gln

Leu

Ala
240

18
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<400> 6
gctgaaacaa caatttag

<210> 7

<211> 20

<212> ADN

<213> virut bénh rung vay

<400> 7
tcctgtgeag ctgtctaaac

<210> 8

<211> 20

<212> ADN

<213> virut bé&nh rung vady

<400> 8
actggcaatg atgggcgatg

<210> 9

<211> 18

<212> ADN

<213> virut bé&nh rung vay

<400> 9
tcggagggat gaaattgg

<210> 10

<211> 18

<212> ADN

<213> virut bénh rung vay

<400> 10
agcgttgtcg atgtagag

<210> 11
<211> 18
<212> ADN
<213> virut bénh rung vay

<400> 11
atgccgtcat tgtaacac

<210> 12
<211> 18
<212> ADN

-60-

18

20

20

18

18

18



<213>

<400>

iridovirus

12

cgtgagaccg tgcgtagt

<210>
211>
<212>
<213>

<400>

13

18

ADN
iridovirus

13

agggtgacgg tcgatatg

29408

-61-
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PCR (164 bp)

nh run
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Fe a BRI SR
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Jappeuews

Fig. 1

Iridovirut ca trap do PCR (568 bp)

X

€ webunp pa
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£ Uubw goup ubuL
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} Yuew 204} g

2

Fig
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Pwong cong chuédn

Log Lwong bt dau

O Chuin
% Chua biét
—— FAM  E=109,3% R*2=0,997 Slope=-3,118 y-int=38,532

Fig. 3
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a)

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321

b)

MSSIAGANVTSGFIDLAAYDAMETHLYGGDNS

atgtcatcta
gccatggaga
acacgatctt
aatttcggac
tggcttecgeg
accgacaatt
gcacagacta
aagtcgtcag
caaaatgcaa
gatactggac
aaattgagag
gtacctttaa
ggtacttatg
atgattattg
atgccccata
aatgtaactc
ggtacaaaca

atttatgaaa
ccatacttct
atgaacatgg
acgctgtctg
gatggacata
gcacgtatca

ttgcaggagc
ctcatctcta
cttggttcag
aagaatttag
ttaaagttcc
ttatgcacaa
ttactagtga
gatatgctaa
ctatgccatce
ttgctettcce
attggaagga
caagtgacat
ctatcctgac
aacagtgtca
ttgatctgcg
atccaaatat
aagttacaat

taatgttacc
cggtggcgat
taaacttcct
cgtggttgtg
agccctcaaa
tctcgttcaa
gtttcttgat
tatgatagga
taagtatctc
tactgcagca
tttgctcatt
ggaaaacgtg
caacgaagag
gatggcacct
atttagtcat
tcacagtaat
gcctccaaaa

acacagcacg attgaacaat
ttgcaccatg cattcctaaa
gtcatgtcga tcctatgggt

caaaggttac
aagttgctca

cgcaaattca
aaagtttgaa

gcaatggttc atttggattt

29408

agtgggttta
aattcaatca
gtgcagctgt
gccagaggag
aatactaaag
gaagttacaa
ttttggtcaa
tacactcatg
aatctgccaa
ctaccttaca
tctcaaagca
acacccgctc
cgtgaagcaa
agaattccta
cccattaaag
tatacagctg
gctcaaaacc
atgggtgttyg
atcgatgggyg
tctacaaatt
aaaacaacct
ctggttgtaa
ccgatcttgt

tcgacttggce
cctacttctt
ctaaacaaac
gtgactatct
caaattcaag
tctcatttaa
catgtaacgt
acttggttgg
ttccgttett
atgaaattaa
ctaatgataa
tgactgaagt
tgtctcttgt
tcagaccctt
agctcttcett
catcgcccat
cattgtcaca
actacttttc
tcatggctta
tcggccggtt
cagctgctag
ttggtgttaa
aa

tgcctacgat
gcgtgaaact
aggaactgca
tatgaatgtt
cataagatgg
cgatctcact
tcccggtgga
aggtactgtg
ctttactcgt
aattcatttt
tgcaatttct
tagtgttatg
cagtagagat
ggaaaatgag
tgctgttaaa
cattgccagt
cgtgtcactce
gtatgttgat
ttgttatacc
gtcaaatatt
cggtaacaca
tcataatgtt

ITYFLRETTRSSWFSKLPVQLSKQT GTANFGQEFSVVVARGGDY LMN
VWLRVKVPALKNTKANSSIRWTDNFMHNLVQEVTISFNDLTAQTITSEFLDFWSTCNVPGGKSSGYANMIGYTHDLVGG
TVQNATMPSKYLNLPIPFFFTRDTGLALPTAALPYNEIKIHFKLRDWKDLLISQSTNDNAISVPLTSDMENVTPALTEV
SVMGTYAILTNEEREAMSLVSRDMIIEQCQMAPRIPIRPLENEMPHIDLRFSHPIKELFFAVKNVTHPNIHSNYTAASP
IIASGTNKVTMPPKAQNPLSHVSLIYENTARLNNMGVDYFSYVDPYFFAPCIPKIDGVMAYCYTMNMGHVDPMGSTNFG

RLSNITLSAKVTANSKTTSAASGNTDGHKVAQKFELVVIGVNHNVARISNGSFGFPIL*

Fig. 6
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a)

1 atgtctgttc ctgtgaagga attgtcaatg accgaaatac gaccgagaac acacgacgat
61 gaaatcggag ggatgaaatt ggttgttttg ggcaaaccgg gccgtggaaa atcggtcttg
121 ataaaatcga taatagcatc aaaacgacat ttgatccccg cagcggttgt catttctggt
181 tcagaagaag ccaatcattt ctattctggg ttagttccag aatgttacat ttattccaaa
241 tttgaccccg atattattac cagagtcaag aaacgacaac tagaattaaa acatctagat
301 cctaaacatt cttggctctt attggtcatc gatgattgeca tggacaacac caaattgttt
361 aataatgaag tagttgctga tttgtttaaa aacggtagac attggaactt gttggtcatt
421 attgctagtc agtacattat ggatttaaaa gccgatttaa gatgttcaat agatggtgta
481 tttctcttta gcgaatctaa tttgactagt caagagaaaa tatacaaaca gtttggaggt
541 aaaattccaa agcctcaatt tatgctactt atggagaaag tgacattgga ttacacttgt
601 ctctacatcg acaacgctag ccaaacgcag cactggaccg aatgcgttcg atattacaag
661 gcacctatgt taacaaacga ggatgtcaat tttggttttg cagattataa aaacagcgca
721 attgctgttg ttgaataa

b)
MSVPVKELSMTEIRPRTHDDEIGGMKLVVLGKPGRGKSVLIKSIIASKRHLIPAAVVISGSEEANHFYSGLVPECYIYS
KFDPDIITRVKKRQLELKHLDPKHSWLLLVIDDCMDNTKLFNNEVVADLFKNGRHWNLLVIIASQYIMDLKADLRCSID
GVFLFSESNLTSQEKIYKQFGGKIPKPQFMLLMEKVTLDYTCLYIDNASQTQHWTECVRYYKAPMLTNEDVNFGEADYK
NSAIAVVE*

Fig. 7
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Virut éch - Ranavirut

'\flmt hoai tir tao huyét dich bénh - Ranavirut
- Virut cé tré chau Au - Ranavirut

irut céc vw&c -

’ Iridovirut cé trap a6 - Megalocytivirut
Virut hoai tir lach va than truyén nhi&m - Megalocytivirut
Iridovirut than @6 c& bon - Megalocytivirut

Virut bénh nang |_ympho
Virut bénh nang lympho

Costelytrazealandica - Iridovirut

Virut ngii sic Wiseana - Iridovirut

Virut ngii séc Tipula - Iridovirut

Fig. 8

-67-



29408

Iridovirut c& mi chdm cam

! Iridq_vi_rutvgé trac da
L Iridovirut c& mu vua

Iridovirut c& béng twgng

IRUT BENH RUNG VAY

Fig. 9
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Ty 18 chét tich Iuy (%)

100
etm3F01B P lidu cao
o L i 3FO2A [P lidu thdp
mygeen 3F03B IM lidu thdp
wsisim 3F04A IP + IM

40 e

Ty 1& chét (%)
3

20

Fig. 10

-69-




29408

1,0E405 ©
: masgewn | ca0 (53% chét)

+ |P thdp (27% chét)

= &= |M (13% chét)

i |P % |M (47% chét)

e=¢ = P3i chitng am (khong chét)

1,0E+04

1,0E+03 -

i

Ban sao bd gen/pL huyét thanh

1,0E+01

1,0E400 e

Fig. 11

-70-




29408

-71-





