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Diagnosis of Viral Infection of Penaeide
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Abstract

Baculovirus(WSBV) was isolated from infected Penacide was collected from shrimp farm at southern sea of Korea
from 1993 to 1995. The Infectious virus was purified and used for diagnosis of infected shrimp. Anti-viral serum were
used for immunological detection as enzyme linked immunoabsorbent assay(ELISA) and indirect fluorescent antibody
technique(IFAT). In IFAT, stomach, lymphoid organ and antenae gland of infected shrimp showed fluorescent
reaction. In ELISA, tissues of spontaneously infected shrimp appeared higher O.D. values than in artificial infected
shrimp. Primer set was constructed from sequerce of 420bp of cloned Baculovirus(WSBV) genome. Specific band for
infected shrimp was detected in Polymerase chain reaction(PCR)
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A % HAE Qo) baculovirusZE BP(baculovirus
panaei)[6], MBV(monodon baculovirus)(11,15,27], BMNV
(baculovirus midgut gland necrosis virus)[22]5°] H 115
I Yk

e 48, FTAME FA A7 dFH At
dofd vh A3 SEteteE 19939 ofdE A& Uy
T Aok 2HM AAAHo 2 Fa AP FTtdAE
A§- wpolziadd Aoz g HE Histsr] A3
Be 478 Y8 21 v AAolth aFAN 4
vpole] 28 FeEldhe Wiogr Woghye Wy #4
BETA YT 2715 UTH19.21,24].

AAEL 5 Aste] 499 g Yo o
oh %, FBe] AL FFoz R AEE Ao
49 vholg 2 st 1 548 Budat dok £
€ ol A& Beulovirus®] dFolglon] AT 5
4 &) White Spot Syndrome Baculovirus(WSBV)Z
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1993-1995'd Apojel) &= MajQiollx WojEds e
M| $-(Pengeus japonicus)9t h8t(Penaeus chinensis) 25-€] H}
o} 2] ~(Baculovirus(WSBV))Z £2]3lgct. HE Afey
Bl WSBVe] ReWie o&d goith 49, B9, ¥
z7)18, A 59 FFF 20 g& 80mie] PBSo| ¥o]
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Al Hhol g 3 vpolzf HFY It
(vhol2F 100ug/mf)9} Freund's complete adjuvant
(FCA, Difco) 1S FA712 & Este] wHA=A 3
E7) 3 (% 2kg)o} A2 1200, GHE Rl 04nb¥
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23] 05M Carbonate-bicarbonate buffer (pH 9.6)2 10%
A4 3 M5}o] ELISA plate (Nunc)oll 200,44 %51 4Tl
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AAATATGTATCGG-3' 9] primerdEE (F)&24 3| 9
gt A%, A

Total DNAS] £

Virusol 298 Aol e 4o ENE A2
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PCR uFg-2 & 50u9 volumeo® 83tgon, 1 %
AL (F)33 452 Pre-mix 21, 100pMe] 2z} primer, 10ng
9] template DNAE AR&-314t}. PCR machine2 Perkin-
ElmerAte] A& o] &84, HHZ AL 94T A 30
7+ G¥A, 55T 4557} annealing, 72°Col A 45%%F
polymerization (extension)A|Zith. ©] A& 303 wHE3}o
AES AT FEH AHEE 1.5% agarose geld o] &
A9 %] 28] viral DNA bandE #¢)5Hch
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Fig. 1. The band of viral particles formed by ultracen-
trifugation in 20-50% sucrose gradient.
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Table 1. Anatomical distribution of viruses in infected
penaied shrimp by indirect fluorescent antibody

test
Organ
Shrimp ., Antenae
Hepatopancreas Stomach Lymphoid gland
Sr* + +++ +++ ++
Al** + +++ +++ ++
HS*** + + + -

+: Faint fluorescence, +: Distinct fluorescence, ++: Clear fluo-
rescence, +++: Intensive fluorescence.
*Spontaneously infected penaied shrimp, **Artficially infected
penaied shrimp, ***Healthy shrimp.

A Aed A3FHoz FgH At A
405nmll X OD.ghe AR, A, 248 A+
¢ 2 5A Yesth 4972498 M9 hepatopacreas,
stomach lymphoidorgan| 4= OD.gte] 1.04~1212 1}
Byton, A3Z9E ATd 2J9ME 098~1114}0]
9 OD.g& Yehhich. oy 3733 499 22dq4
= 0309 OD.g& eI

PCRE 0|83l Hio|2{x HE
primer A3}
WSBVY] genomeS 2339 A€ positive clone
9} <k 400bpe} F7IMEL Fig. 37 BYth o|F primer

Fig. 2. Specific fluorescence in target organ of the spon-
taneously infected shrimp (X 1,000).
(A) Stomach.
(B} Hepatopancreas.

P12 34 J7)2 %€ 52471 (P1; 5-ATCTGATGAGA-
CAGCCCAAGS) 9712 FAstger, P2T 37728%
§ 3974 (P2 ¥-GGGAATGTTAAATATGTATCGG-3)9)
Hgz T8t

Table 2. Penaied shrimp virus titers in organs of diseased shrimp by enzyme-linked immunosorbant assay

Dilution of organ homogenate®

Shrim Organ
P & 107 10° 10" 10°
Hepatopancreas 1.04** 0.94 0.64 0.54
SI*** Stomach 121 091 0.53 048
Lymphoid organ 111 0.88 0.52 0.48
Hepatopancreas 0.98 0.74 0.41 038
AT** Stomach 111 0.96 0.71 0.50
Lymphoid organ 0.98 0.82 0.50 0.38
Hepatopancreas 0.43 0.39 0.39 033
HS***** Stomach 0.51 0.39 0.37 0.34
Lymphoid organ 0.54 0.38 0.37 031

*All the organ homogenates were adjusted to the initial concentration of 01g/ml, **O.D at 405nm, ***Spontaneously infected
penaied shrimp, ****Arfficially infected penaied shrimp, *****Healthy shrimp.
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Fig. 3. Specific fluorescence in target organ of the arti-
ficially infected shrimp (X 1,000).
(A) Stomach.
(B) Antenae gland.
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primer setZ o] &3t ZEE A FEF

< A= 43, Fig. 4 2& 238 99
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& ASoAE YER 2sith

]
=
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P1
1 ggatccaatt gttgagagat ttgtcacaac taaafcigal gagacageec aagttgtiaa
61 acaggcegtt gatgasaaat acgatgaatt aftagaagal aaggitgaag aaatgagacc
121 ggatataatc aatgaagcat ccgaaacata igataacttg clgetgatat gataagagag
181 gtagacacta gtagtgttat tgctectgea agtgetgeca cagtggeaag aactatcaat
241 aatttaagag atasaaggaa agaatatgaa asgaggctal ggacattage ctacaaacca
301 tggagaagat atglacaagc aattacagtg atggaatttc gtttatcata taaagacctg
361 actgtceatg ccaattccga tacatattta acattcectt tittaagaat aaaaaagatc
P2

Fig. 4. Nucleotide sequence of the WSBV recombinant
clone pTZ18RS1.
Underline show location of used primer set (P1, P2).

izt

a

&7 52 %F(Penacidae)dl] AH-E ol AR

Fig, 5. Electrophoresis of PCR product of viral DNA.
Line; M: A-Hind III size marker.
C: positive plasmid
1: PCR product of uninfected shrimp in Taean 1
: PCR product of uninfected shrimp in Taean 2.
: PCR product of uninfected shrimp in Kochang,
: PCR product of uninfected shrimp in Younggwang.
: PCR product of infected shrimp in Taean 1.
: PCR product of infected shrimp in Taean 2.
: PCR product of infected shrimp in Kochang.
: PCR product of infected shrimp in Younggwang.

o7 vlo]a} 22 E Baculovirus penaeil6] 3 Monodon
baculovirus[8,13,14], Baculoviral mid-gut gland necrosis
virus[22], Plebejus baculovirus, Yellow head disease
baculovirus® 5%¢] baculovirus[3,2719]¢]l Polydnavirus
2 ZA5]:= Penaeus hybrid rod shaped virus, Hepatopan-
creatic parvo-like virus, Parvo-virus[23]2 235 AY
A 73t 2 287 A (Infectious hypodermal and he-
matopoietic necrosis virus)[7,18]%©] waugoe] ik
vl 28 AEd7] A8 AFAEL AFHA WY
stRuby s 22878 e AHE s oh19,21,24]. S
85wy o e o229 Bo|gUogny Az ¥
gyoz aaWYYAYELSAN10111725]% FHEA
H(FAT)[20]& 2Ade Aok o] BPEL w2~
F3 S0l FQ 13 FAS oA 2T & F e FA
AU 3FEAS AFANA F9% FAY e AES
BAHE Aotk HZde EAAEI ] $Hd Kol
ER §AA}9] ZZo] polymerase chain reaction (PCR)Y
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WSBVY AA viral genomeo2 BE cloningdld 4
< 9 400 bpy H7)HE niEte 2 A 23 primer setE
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BtAth PCR AN 2, Aed wdshy Uy 5Y3}
A vhold Azt E & HAES AUTh PCRE 71E2] WY
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1993 - 19954 69 ollA] 9o ZA 2 4 A
4 Pengeus chinensis®t Penaeus japonicus®) thek Fjaja) £
G% vrojg 22 FBY 7 PCR primersE AZ st oS
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