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Cricket paralysis virus (CrPV) i single strand positive-sense RNA (Eaton and
Steacie, 1980; Moore et al., 1981; Reavy and Moore., 1983; King et al., 1984) wupafawsnlull

g

A.A. 1970 1agl Carl Reinganum zﬁ“qmmwumnqu@ﬁw‘?‘mﬁﬁmqﬁmﬂﬁuﬁ:@mLmﬁﬂmqmﬂﬁuq
(Teleogryllus oceanicus Wag T. commodus) ﬁLgmfag‘luﬁmﬂﬁﬁmi LAANBINITHALNAURIEN
sawluszasdu Buanavdanuladuiugiu Wugunin wazane HANITATIAALEINABIAANITTAL
BAANTDL Wuwmmm%ﬁ*@fimqumniuwmzﬁ'ﬁmiﬁmL%fa (Reinganum et al, 1970) Wd4n
Guusnazueni@e Crev 14annaavinn WAANLN CrPV  Sumsnszans luluasmnuessuanfeting
N394 (Reinganum et al, 1981) L1 LLmNﬂzj:H Diptera, Lepidoptera, Orthoptera LAY
Heteroptera (Reinganum et al., 1970; Christian and Scotti 1998) fidn Vﬂ;ﬂd’]ﬁﬁﬂéfa‘ﬁmmm
LS A T A SNSRI L AT AN BT AT AT A G LNASYA SL2 (Scotti 1976; Moore et
al., 1980)

LANAR CrPV agflunguued insect picorna-like viruses Lﬁmmﬂﬁ@mmﬁﬁmqmamw
LL@;"V]Nz‘ﬁmgmﬁmmmmiﬁNm’fﬁ\i‘iﬂiﬁwmmﬁmﬁm”wﬁ“uﬁ“u picornaviruses Eluzifmfiémqﬂﬁqa
igmuu (Moore et al., 1980; Scotti et al., 1981; Tate et al., 1999; Wilson et al., 2000) HaNINT
TAau LATNIIMIAIALAIRUGNITNTRY insect picomna-like viruses Waeata ldwaneliivindn
IAsadF19alunaea CrPV wANAN9AN picornaviruses ﬁﬁ@‘ﬂmiuugw‘r(monin and Gorbalenya,
1992; Christian and Scotti, 1998) %\1 CrPV azdl 2 open reading frame (ORFs) Ing ORF1 L&y
ORF2 azifludqufiutlsavialunisa¥1a nonstructural protein LAY structural protein AMNAIAL A7
AT iluadsyanniu arnnisAnEdneuenlAsaa319T89 CrPV WUIRN U8 internal
ribosome entry site (IRES) Tu intergenic region (IGR) YIeNgN intergenic region IRES (IGR
RES) azlusainuuaniiiiaasusas ORF uasiiludauewinivminidsnylunisdngoad
Fvnnaeaidelaiananaaia i ldlunag e (Tate ef al, 1999: Wilson et al., 2000: Pfingsten
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et al., 2007; Bonning, 2009; Pfingsten et al., 2010) uananigain1sAne lugudiuees RNA-
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dependent RNA polymerase (RdRp) ﬁLﬁuﬁ’]memﬁﬂﬁﬁmﬁzﬁﬁ Aty AReTesRUN T
289 RNA polymerase sudansanziluidn ‘chmeﬁmmzwurﬁi@miﬁwmmmLﬁuisﬁﬂLﬁ@l%ﬁiu
NN9XASUUNTTIA UAZANENATRLNNNTT89E o l05aTTin RNA (Koonin and Dolja, 1993; Tentcheva
et al., 2004; Chen et al., 2005; Shen et al., 2005; Blanchard et al., 2007; Baker and Schroeder,
2008) {laqiiu CrPV 4matflu Order: Picornavirales Family: Dicistroviridae Waz Genus: Cripavirus
ﬁi@i”umﬁmmmﬂ International Committee on the Taxonomy of Viruses (ICTV) il a.d. 2012

(ICTV, 2013)
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NITATIANLLATITEINEN
1nFneen9aInqulu 70% ethanal wdaaeUuNIzAEdY FUlHuRe udaantiutlani

R 5 o Ly o X - P
Ta99189 14 Loop Weaaagian liudasias tazadaneniali INZIaeN LU MNIIALNITagHA Blood

1
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agar base No.2 NUANADALNT 5% LAY MacConkey agar UN79UANN 37° C 24 T4. WAZTNNNT

Q a

AuUNTNATITALLAT BN IFAINI TR Quinn et al. (1994)

nsRgIam laSAALIEN IR NTIINEN

uLlnetnsawiae ld waznnaseslaiiilugaesgn tinninnsain DNA way RNA #ogl
QlAamp Tissue DNA Minikit (QIAGEN, USA) kaz QlAamp Viral RNA Minikit (QIAGEN, USA) a1y
ABN9TRINARANAAL vhuanaaRlERUFnE AT -20° C Aeuiaviinun Wiudunuy (template)
1uﬂizuquﬂﬂ?Lﬁlmﬂ?mmmwﬁuﬁqmw (Polymerase Chain Reaction; PCR) Tudaunes major
capsid protein (MCP) @115 Iridovirus W&z non coding region (NCR), IGR IRES Wag RARp
dufu CrPV TaedaunanluilFunns 25 pl Aefaetne ausumsaann DNA 19410 Iridovirus 14
High Fidelity PCR Buffer 1X, dNTP 0.2 mM (each), MgSO, 2 mM, Platinum © Taq (invitrogen,
USA) 1 unit/reaction, Primer (Table1) MCPF and MCPR 0.2 pM (each) wazé115unisni RT-PCR
Tun19m39a%7 RNA 189138 CrPV 19 2X Reaction mix 1X, Super Script 1l One-step/Platinum Tag

400 uM, Primer (Table1) F and R (NCR, IGR, CrPV) 0.3 uM (each) WAILGN DNA waz RNA

v 1
o o

FULLILDLNNAY 1 i LAY WINAY Tmﬂﬁ%umum?Lﬁuﬁmqu@%umu DNA #neiipiaq GeneAmp PCR
system 9700 (PE-Applied Biosystems/FOSTER CITY, CA) Taaildeulad iy Irndovirus A Pre-
denaturation94 ° C 5 min 1 Cycle, 35 Cycle 284 Denaturation 94 ° C 1 min, Annealing 50° C 1
min, Extension 72°C 2 min Wag Final Extension 72°C 7 min 7i 1 Cycle uaziFeuladmsy Crev
Aa Reverse transcription 50 °C 30 min 1 Cycle, Initial Denaturation 95°C 5 min 1 Cycle Wag 35
Cycle 184 Denaturation 95° C 30 sec, Annealing 55° C (45° C for CrPVF, R) 30 sec, Extension
72°C 1 min (2 min for CrPVF, R) WAz Final Extension 72°C 7 min 1 Cycle ANt HaREAT
a7 electrophoresis 11 0.8% agarose gel uaaelangng ethidium bromide LLazﬁﬁmﬁﬁuma‘ﬁliﬁ
Aagl UV-transilluminator @ﬁﬂfiuﬁ’] PCR products ﬁi@w’mﬁﬁmﬂﬂ@uﬁfw TA cloning kit

(Invitrogen, USA)
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Table1 Primer sequence for Iridovirus DNA and CrPV RNA diagnosis

Primer Sequence Product size Reference

MCPF  5-GGTTTCATCGATATCGCCAC-3’ 1kb Jakob et al. (2002)

MCPR  5-GAAAAGTAATCACTGCCCAT-3'

NCRF  5-AGAATTCTTTAATAAGTGTTGTGCAGATTAATCTGC 705 bp Wilson et al. (2000)
ACAGCACTAGCC-3

NCRR  5-GCCATGGCTACATTGTAAGAATCGGTTACTCC-3’

IGRF 5-CGGAATTCAAAGCAAAAATGTGATCTTGCTT-3’ 207 bp Wilson et al. (2000)

IGRR 5-CATGCCATGGTATCTTGAAATGTAGCAGGTAAA-3'

RARpF  5-CAGGCGAGCAATATGACT-3’ 1.2 kb This study

RARpR  5-TAACCTCTCAAAATTGTA-3’

NISMANALLLIA

i1 PCR products #1ldan1in9u3qnadaegn MinElute™ PCR Purification Kit (50)
(QIAGEN, USA) uaztinliinaArannaiduduaes DNA @asieiaq NanoDrop® Spectrophotometer
ND-1000 11 PCR products #ldunfluguniy Inafidsunsnaas sequencing reaction AN ABI
Prism” BigDye® Terminator v3.1 Cycle Sequencing Kits (Applied Biosystems, California) ol
primer M13 1 LiﬂLﬂ?;m GeneAmp PCR system 9700 (PE-Applied Biosystems/FOSTER CITY, CA)
7191 25 381 Anutauladsil denaturation 96°C 1Y 10 AuF annealing 50° C 1Y 5 31l
extension 60° C 1114 4 nfianniiidniant s fuialuATes 3130 Genetic Analyzer 984

ABI Applied Biosystem (HITACHI, Japan)

N15AATIENTRYARIALILLIA

vhanduianldaaeiansuniinm i T sun ey (W3 aanFLaF) Chromaspro (version
1.5) MEGA (version 5.2) BioEdit (version 7.0.5)] Waz BLAST program L3aitiiauiuansiuaaes
Iridovirus W&z CrPV i GenBank @Wﬂ‘&umﬁ’uﬁum?ﬁ’] Multiple sequence alignments Imeld
ClustalW program  wazdias1eiununiauldlaaldis neighbor-joining fiszdumnuldai
bootstrap 1,000 30011 SFLILaLaznInefiluIesdelna (accession numbers) A unns
alignments Aa Cricket Paralysis Virus (CrPV) [NC003924, AAF80998], Drosophila C virus (DCV)
[NC004365, AAC58807], Aphid lethal paralysis virus (ALPV) [NC004365, AAN61470], Black
queen cell virus (BQCV) [NC003784] waz Rhopalosiphum padi virus (RhPV) [AAC95509]
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HANITNA[RN

NN9AFANNUIRAINGT WENBINET LazuUANLFEINEN
annsasaganizneueninglindasqanssAlniauaeadnanssnnn Twuanse
Rednd Tdnulsnteuen wazllsindalussuunnaumuenisainfaed1999andauassadann was
FTm3aalus uANLANE90 19N A AN A1 T AL RSB N T RS LN (Fig.2) lanuls
wazlilsladausy Wedlatnannudneoe laudenaiunafudesia (Fig.3) duianuanni
Azl Aeududfingan ma‘ww@g@wm%‘f‘mmwuﬁﬂwmzmﬂ?ﬁlﬂmmwmmLsﬁm“lmﬁuélwﬂ'mﬁm a
anwouzaanalug lalawarady AndunGuausng (Basophilic intracytoplasmic inclusion bodies)
Rt NAMRAANd a3 AuAITANN waziTaludlinuReRinUng (Fig.4) AAUHANTNZIAEN

TRLLATNTENY Enterococcus spp. AduWanall Table2

N156199a 1SRRI ENNBYTIINGN WAZNITILATIZURIALLLA
NZW’Wﬂﬂ’]‘iLﬁINﬂ?‘N’]m@’]‘iﬁuﬁqﬂﬁ‘ﬁ‘Nﬂ‘ﬂ\i[ﬁ’]LL‘ML'L\‘I MCP, NCR, IGR uaz RARp WULLOLA
BURRIAANENUTENL 1 kb, 705 bp, 207 bp WAL 1.2 kb AMNAIAU (Fig.5, Table2) Waann
MINEFUILE wazNFULERIE U BanReuR & Fuwall GenBank WLANNFLILI&18S MCP
AAuAdeAASALAAULLIALRY Gryllus bimaculatus iridovirus major capsid protein gene (GIV-
MCP) [AF247641] 97% WATATAULLZY84 NCR, IGR, RARp NAMNARILARIALASLILLATLS CrPV
[NC003924] 71 83%, 88% WAL 90% ANANAL anturhardualudauaes IGR (cases?,2 WA 3)
wnaFunugRsulinudidnag lunguaes Crv [NC003924] (Fig.6) ilethanduiages RdRp «1
wtlaaify amino  acid  wdadFauWiauiy amino  acid MW GenBank  WuU3NHANNARNERL

Nonstructural Polyprotien 484 CrPV [NP_647481.1] 94% (Fig.7) uazideununairaununisiulel

wudRANNIndTAL CrPV [AAF80998] (Fig.8)
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a1nneasan1iesUiiRnag lwuldstneds uazls esineainy Tohmee et al. (2008)
Ieaneeulddndnisnulssiia Trombidiform mite AnAaL19AEA lUAIUTAAIWU WANNIANEIATS

] ¥

dnuideuueiiFeTiia Enterococcus spp. (nﬂﬁq@mwnLun%w?mmemimM) YBINAI AU
{90 ludeaiied LAZENEUILIANITT8INIAALTE Irdovius  AD basophilic  intracytoplasmic
inclusion body LANILFANRENNANNIINTANUIANTANN zdfauma?Lﬁ'm_l?‘mmmiﬁuqﬂﬁﬂummm
MCP  wulfanndaatnaanndsndnuniansais LL@Z%QM‘?W?J/&ILﬂ?ﬂgﬁuﬁjﬂﬂﬂ’ﬁ/\mﬁ/ﬁLgﬂf;lx‘ilmi i

A9AAARNNUALINENNULRY Hall (1989), Kleespies et al. (1999), Jakob et al. (2002) waz Tohmee
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et al. (2008) sudnyaly Table2 uananiulavianismatsuaaas MCP wWiauiauiudays
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wAQ AW wazdnneunie aanAdesiud Reinganum et al. (1970) lasneeuld e ldasde
nsfAlEe CrPV  E9annnisdnunieqaneniinen ldnudsindns iasainiaa CrPv  laia¥
inclusion body lwimad nMsANHIMIINABNaaNsIAiaIanAsaw N ldananiludesldTudauaas

-e:ll ' a ﬁ o o o 1 A o o =3 ﬁ r-‘ll Y
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AaunidaduilszamndiaelaFaegasaziiuialaials (Reinganum et al, 1970) faqiiuinennig
¥ a a = % £ | alla ) QQI ] dg/ o K v o
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wmAtiA RT-PCR 11 14lun19msaansnumisnes NCR uay IGR IRES #agl primer NHAINAINY
(Wilson et al., 2000) duiflusnumibsaninifinaaiunisniusinlunisdduamadiiiunaeeqime
54 (Tate et al., 1999; Pfingsten et al., 2007) WAZN1IWIALUUGTBS RARP A28l primer AUNIZA
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v o o

psuFLreTelafanansRaTaluuLas (Baker and Schroeder, 2008) tilarinnaifiuFanmans
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11 Nonstructural Polyprotien 184 CrPV [NP_647481.1] 94% uwaziiiavinuna¥eunugiauldnud
fpvnindTariu CrPV [AAF80998]
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Table2 Laboratory result

Laboratory result

Inclusion Bacterial PCR PCR (Cricket
Province Sample External Swollen
bodies in culture (Irido Paralysis
parasite abdomen
fat cells virus) virus)
Enterococcus
Adult cricket - - - + -
spp.
Chiang Mai
Enterococcus
Young cricket - - - - +
spp.
Enterococcus
Adult cricket - + + + -
Maha spp.
Sarakham Enterococcus
Young cricket - - + + -
spp.
Enterococcus
Adult cricket - - - - +
spp.
Nakhon
Enterococcus
Ratchasim  Young cricket - - - - +
spp.
a
Cricket eggs - - NA - - +
Egg tray - - NA NA - +

NUIELUR (-) = HAaL, (+) = wauan, (NA) = lldngae

naAngsNlssnA

=< o 1% 4

ADIZEVNNNIANHI T8 BLARS AW.TY. 25507 uaeiml uar ARG Yoy ¥utihnaeg

3
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a o o
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o
| |
o

wR5  nINUAARd Ndaefivus

o 1% [

o - s Ao A = '
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Fig.4 Pathological lesion in normal abdominal cricket
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Fig.5 No.1 = DNA marker 1 Kb, No.2 and 3 = Iridovirus 1 Kb, No.4 and 5 = CrPV (NCR) 705 bp,
No.6 and 7 = CrPV (IGR) 207 bp, No.8 and 9 = CrPV (RdRp) 1.2 Kb, No.10 = Iridovirus (Postive
control) 1 Kb, N0.11 = Negative, N0.12 = DNA marker 100 bp

case 1l
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CrPV NC003924
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——
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Fig.6 Phylogenetic analysis of nucleotide sequences of the IGR of the cases and member of
Dicistroviridae including CrPV, Drosophila C virus (DCV), Black queen cell virus (BQCV) and
Aphid lethal paralysis virus (ALPV).



NasanTuguAmMEnIWAwIR (Thai-NIAH elournal): ISSN 1905-5048, http:/niah.dld.go.th, Volume 9 Number 2 (Sep - Dec 2014): 58-72 71

nonstructural polyprotein [Cricket paralysis virus]
Sequence ID: reflNP_647481.1] Length: 1771 MNumber of Matches: 1

e See 2 more title(s)

Range 1: 1308 to 1700 GenPept Graphics

Score Expect Method Identities Positives Gaps
593 bits(1529) 0.0 Compositional matrix adjust. 284/303(94%:) 289/303(95%) 1/303(0%)

guesry 1 LERDVEELIDNCARGIIRDVVEVDTLEDERRPFIERVDAGRTRVESAGPOQHFVVAFREYFL =10)
LERDVEELIDNCARGI IFDVVEVDTLEDERRPFIERVDAGRTRVESAGPOHEFVVAFREYFL
Sshijct 1358 LERDVEELIDNCARGI IFDVVEVDTLEDERRPFIERVDAGRTRVESAGPOHEFVVAFREYFL 1457

Cuery a1 FPFAAY IMNNEIDNE LAVGETN VY STDWERIARRLFRHGNEV IAGDFGNFDGSLVAQTITWAT 1z0
FPFAAY IMNNEIDNE IAVGETN VY STDWERITARRLFRHGNEV IAGDFGNFDGSLVAD
sbijct 1458 FPFAAY IMNNEIDNE IAVGETN VY STDWERIARERLFRHGNEV IAGDFGNFDGESLVAQFFGOS 1517

Cuery 121 FWEVYYFWFRTEFNDVNTETGERENLMICIGLWTIHIVHSVHTYGDNVYMWTHSOFSGNEFETV 180
+ +YPWFETEFNDVNTE GERENLMICIGLWITHIVHSVH+YGDNVYIMWTHSOFSGNEFETWV
Sshijct 1518 CEESEFYPFWFRTEFNDVNTEDGERN LM I CIGLWTIHIVHSVHSYGDNVYMWTHSOFSGNEFETV 1577

Cuery 181 IITNCLYNSMIMEIVWILLARFLAPEMOSMERFRENVSMISYGDDNCLNIS—REVVEWFNOT 2359
ITNCLYNSMIMEIVWILLARFLAPEMOSMERFRENVSMISYGDDNCLNIS ERVVEWEFNOI
Sbijct 1578 ITINCLYNSMIMRIVWILLARFLAPEMOSMEREFRENVIMISYGDDNCLNISDEVVEWEFNCQI 1e37

Cuery 2490 TISEQMREIRHEYTDEGRTGDMVEYRESLSEIQFLERGEFVEFSOQOLORTVAPLORDVIYEM, 259
TISECMFEIFHEYTDEGETSDMVE+ SLEEI FLE+ FVFEFS QLORTVAPLORDVIYEMTL

Sshijct 1638 TISECMAREIFRHEY TDEGRTGDMVEFPSLEEIHFLERRFVEFSHOLORTVAPLORDV IYEML 1a97

Cuery 300 NWT 302

NWT
sSbijct 16928 NWT 1700

Fig.7 Alignment of the amino acid sequences of RdRp encoded protein of the case and CrPV
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Fig.8 Phylogenetic analysis of amino acid sequences of RdRp encoded protein of the cases
and member of Dicistroviridae including CrPV, Drosophila C virus (DCV), Aphid lethal paralysis
virus (ALPV) and Rhopalosiphum padi virus (RhPV)
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Abstract

Cricket paralysis virus (CrPV), a single strand positive-sense RNA caused paralytic
disease in crickets in many countries. The crickets twitched, flipped over their back, paralyzed
and died. The aim of this work was to genetic analysis of the Cricket paralysis virus infection in
crickets in Thailand. Fresh dead crickets which showed clinical signs were extracted for viral
RNA. RT-PCR was performed for noncoding region (NCR), intergenic region (IGR) and RNA
dependent RNA polymerase (RdRp) of the CrPV genome. The amplified products of NCR, IGR
and RdRp were obtained at expected sizes of 705 bp, 207 bp and 1.2 kb and their nucleotide
sequences showed 83%, 88% and 90% similarity to those of CrPV (NC003924), respectively. In
addition, the amino acid sequence of the non-structural protein encoded by RdRp also had
similarity to CrPV [NP_647481.1] 94%. The results indicated that the viral RNA found and
genetic similarity in crickets was identified as CrPV a cause of paralysis and death in the cricket

farms. This is the first report of CrPV which is the emerging disease of crickets in Thailand.

Keywords: genetic analysis, emerging, cricket paralysis virus, cricket, paralysis, twitch



