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Emerging Disease in Shrimp; Decapod Iridescent Virus 1 Infection
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Abstract: Decapod iridescent virus 1 (DIV1) is threatening as emerging pathogen in shrimp industry.
The emergence of this pathogen caused serious health impact on both freshwater and marine prawn.
Infected giant freshwater shrimp showed alteration of tissue at rostrum surrounding beneath
carapace to whitish triangle area and high mortality rate. Typical clinical sign for infected penaeid
shrimps was rarely observed. Molecular detection methods for this pathogen were recommended

for confirmatory diagnosis. Biosecurity and surveillance program should be considered for preventive

strategies of shrimp farm.
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la uaﬂmﬂfuﬁaﬁwmm (giant freshwater prawn,
Macrobrachium rosenbergii) ¥aiduanewug s
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Geauy fuyn e Weusns Jwnama duide e3
901 wasWauUud (Hameed, 2009; Rao et al.,
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vrsriaisnsarunisindeludsinunsuld Wy
Macrobrachium hepatopancreatic parvo- like
virus (MHPV) Macrobrachium muscle virus (MMV)
Infectious hypodermal and hematopoietic
necrosis virus (IHHNV) White spot syndrome virus
( WSSV)

(MrNV) Extra small virus like particle (XSV) Covert

Macrobrachium rosenbergiinodavirus

mortality nodavirus (CMNV) (Bonami et al., 2011;
Sahul Hameed et al., 2012; Zhang et al., 2017)

a9
Decapod iridescent virus 1 (DIV1) dmaglu
family Iridoviridae subfamily Betairidovirinae
genus Decapodiridovirus 1 ¢ ® 8 JUnsshuy
icosahedral ¥mduruinlungfifivuiawindu 158

nm (Qiu et al, 2019) a1elu genome Usznounae
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linear, dsDNA vu1aUszuned 165 kbp LG RDLIGN
G+C content 7 35% wagd 170 putative ORFs.
(ICTV, 2019) #a#d DIV 1 fgrsaruntsnulufann
(Litopenaeus vannamei) Tude shrimp hemocyte
iridescent virus (SHIV)(Qiu et al., 2017) uagluy
redclaw crayfish (Cherax quadricarinatus) Tude
Cherax quadricarinatus iridovirus (CQIV)(Xu et
al., 2016) 91NN1TATIVILATIEWNI phylogenetic
analysis wudnisaesaneusiinnuadoadefy
Aoudnan Jainsdsuteluiagiumuszuuves
International

Committee on Taxonomy of

Viruses 10u Decapod iridescent virus 1

FEUININGN

DIv1 Saduladafinernudemeesgsunnse
AsnzLEsdR STt uslaafint sy
Aamunisiislsaslugiuniaiiy 1wy Network of
Aquaculture Centres in Asia-Pacific (NACA)lagdl
N19351897UHIUN19 Quarterly Aquatic Animal
Disease Report (NACA, 2020) STgUSEaU
UIUIIA 18U OIE (OIE, 2019) TmnudrAguas
AneuanIun1salveanIsiingUinisaledalnada
nssruIAnUAsInIn® 2014 Tursufansmes
vodaninidgegluansisuizuszv1vuiu lay

N1U1897U Chinese Academy of Fishery Sciences

Lavianasasaanulada DIvVL Turewd (Penaeus

=2

vannamei) Fuduarsiuguaniaesdudinia

[

Zhejiang Metinulalufefinunsau (M. rosenbergii)
warAea1eWugaug 19y red claw crayfish (C.
red crayfish

quadricarinatus) swamp

( Procambarus clarki)  oriental river prawn
(Macrobrachium nipponense) (Xu et al., 2016;
Qiu et al., 2017; Qiu et al., 2019; Chen et al.,

2019) wananilimsnaaeuluviesuifinisingldy

2 maﬁuﬁ A9 Eriocheir sinensis Waw Pachygrapsus
crassipes N@1UNTAAANITAALTBAINAIIAIINITAN

Wnauie (Pan et al,, 2017)

21IN159119AAUN
DIV1 (Decapod iridescent virus 1) @141158

[ 1

aﬂﬁialﬂnﬂmqu%ﬁﬂ (Postlarva, juvenile and

[
g a

adult) lsidnsnsmevesdsiiniteiioudnags
wdaniinuinaeiiesliuiyg Feihldanudeme
foudnaunn feiithednedndesdh nnsiueimns
anas seelsafinuludeiunsunuidedesounsly
Wasndruhiimsiasuludviiguamimasud
138A77 “white head” %39 “white spot” d@1uve4
maduesRsETeInITINERanIuald N
Waendshilu ndaifosidun muantnvieda
18 druldesiiidmissdnidesaindiunes
hepatopancreas lasuAuLIEEHIE ﬁ:ﬁamﬁadau
Tnglazauiafiituve uazylfindasnismenuy

WReunay (Chen et al. 2019; Qiu et al. 2017; Qiu
et al. 2019)

N13013793UIRY

N15ASIINIIaNY15INY1ENY dark
eosinophilic inclusions and pyknosis &g baso-
philic, cytoplasmic inclusions Tu hematopoietic
tissue, hepatopancreas a2 hemocytes Tufiien
Y8414 M. Rosenbergii d3ulu M. Nipponense Wu
dark eosinophilic inclusions W& ¢ karyopyknosis
Tu hepatopancreas (Qiu et al., 2019) lymphoid
organ (LO) finsideuaalsues LO-tubule Saufu
n131AA karyorrhectic wag pyknotic nuclei

N19M51980UA875 In situ digoxigenin-
labeled loop-mediated isothermal amplification

(1SDL) Ine@nns gene 89 second largest subunit
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a319fi 1 PCR primers used for detection/ characterization of Decapod iridescent virus 1

PCR Detection Target Primer sequence (5’ - 3’) URAID1999
Methods gene
Nested PCR
The first-step PCR DIV1 ATPase  SHIV-F1: Qiu et al.,, 2017
gene GGG CGG GAG ATG GTG TTA GAT
SHIV-R1:

TCG TTT CGG TAC GAA GAT GTA

The second step of SHIV-F2:
the (nested) PCR CGG GAA ACG ATT CGT ATT GGG
SHIV-R2:

TTG CTT GAT CGG CAT CCT TGA

Real-time PCR

Primers and probe for  DIV1I MCP  142F: Qiu et al., 2020
DIV1-MCP gPCR gene AAT CCA TGC AAG GTT CCT CAG G
142R:

CAA TCA ACA TGT CGC GGT GAA C
TagMan probe : CCA TAC GTG CTC GCT
CGG CTT CGG

; labeled with 6-FAM at the 5" end and
TAMRA at the 3" end

Primers and probe for DIVl ATPase SHIV-F: Qiu et al., 2018b
DIV1-ATPase qPCR gene AGG AGA GGG AAA TAA CGG GAA AAC
SHIV-R:

CGT CAG CAT TTG GTT CAT CCA TG
The TagMan Probe :

CTG CCC ATC TAA CAC CAT CTC CCG
Ccc

of DNA-directed RNA polymerase Il of DIV1 s[,uﬁ:ﬂ labeled 279 bp probe Tu P. vannamei a1
M. rosenbergii 1% blue signals Tu hematopoietic ~ wauanse ISH reactions[,uﬁ’au“ua\‘lLﬁaL?jaﬁﬁiaﬂiﬂ
tissue WA % hemocytes ALN5N® glu hepato-  wangsdumie LYy Fuiion connective tissue 7
pancreatic sinus WA uion dun15¥1 insitu WNINANLYUED9AIU cephalothorax wazUdevias

hybridization (ISH) analysis %28 digoxigenin  hepatopancreas @2U%4 anterior midgut cecum
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uaﬂmmfuawwuu'%nm ventral nerve cord LLag
s[,(;l}‘l‘fi’ju subcuticular epithelium ’iju‘ﬁgﬁ antennal
sland nésiferiile wazndmileluldedis (Qiu
et al. 2017; Qiu et al., 2019; Chen et al., 2019;
Sanguanrut et al., 2020)
ﬂﬁmi’sﬁlaa‘uLﬁaLgaﬂﬂuTransmission
electron microscopy (TEM) ¢18 ultrathin sections
WU enveloped icosahedral virus-like particles
with typical non- enveloped iridescent viral
structure T4 hemocytes 984 hemal sinuses Tu
hepatopancreas uAzNELie (Qiu et al. 2017)
N15M5998UA8T57 3L ukana (Polymerase

chain reaction: PCR) #2835 Nested PCR (Qiu et

al.,, 2017) wag Real-time PCR (Qiu et al., 2020;
Qiu et al,, 2018b) Fam5199i 1
75n113M92972875 gPCR @1u15anU 1.2
copies of target DNA ﬁz\‘iﬁ’ Real-time PCR methods
a5l sensitivity wag specificity o€l 97.2% uaz
98.7% n1ua19U (Qiu et al., 2020) HANITATIANN
Quantitative detection with TagMan probe Tagld
real-time PCR 91niijoidoudazduiildainnisin
WWonusssusdly M rosenbergii WUUINU
Apud19gaves DIVI Ty hematopoietic tissue &4
25.4 + 16.9% vauziluiieidedildann Hepato-
pancreas uaznduionuusinaniedeudiein g

2.44 + 1.24% way 2.44 + 2.16% aua1nu (Qiu et
al,, 2019)

Relatve abundance of DIV1 for differences tissues of
infected shrimp

Muscle
2%

Hepatopancreas
2%

UM 1 uansdndiuusinue DIVI Nnsianuaniileltediuniag ¥ed M. rosenbergii (Anklasan Qiu et

al,, 2019)
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n1sauANasiu
Wmsnsfiddlugunisdanisrdu Toud
nsiduInsEUUANUaenden1sInIwd mung
Josfunazarunuiie DIV fiagiigaislunidu

[

(Huang et al., 2017) n1sdaviunuidnszialsa nns

[ 4 v

Anfulspdiuienauiiug gnivlulsamizin siume

ERET) 9

[

n13n32195Us0egunIndnidudsediudiang
Andunis ﬁgﬁmwmuﬁﬁwmimaﬁusaﬂqmmw
msfiauannsalunisnsadansende DIVIFE
Uszdnsan n1ns1a7tladedudu (Confirmatory
diagnosis) A3 52988 UMETETlaanaRina1an
thesu lesandnuaznsiuasuutamsqane s
wulufelifidnwauzianie uonaniiiunis
WasuLUaivod hematopoietic tissue Tu 4

s

ANUNIIUTUIY NISLALIBLUUNAINETYNUG

q

Ay a

(polyculture) Mflfdaviatsyinnsesiufiy
crustacean ¥HABUD199LADININTULNTBUADY
A 2 | aa X E AT ¢
9931913 0UTDINIIINITUUL U ulBLIg Wi T
(Qiu et al., 2019) H1891UN15LE89UAN river puffer
(Takifugu obscures) MAnfaNUI8ANE (Jang et
al., 2007) WBNANNTUATIVEBUAIINALDIAVDS
9NN A8 INDLINUS LU IS SIUNUTLIIN

o A A a ° &
qmaﬂwmw@ﬂ LA E]IUIiﬂLiauLquslﬂ LLaeUBLlag

LONAN19B

Bonami, J. R. and J. Sri Widada. 2011. Viral
diseases of the giant fresh water prawn
Macrobrachium rosenbergii: A review. J.
Invertebr. Pathol. 106: 131-142.

Chen, X., L. Qiu, H. Wang, P. Zou, X. Dong, F. Li,
and J. Huang. 2019. Susceptibility of
Exopalaemon carinicauda to the infection

with Shrimp hemocyte iridescent virus

228

(SHIV 20141215), a strain of Decapod
iridescent virus 1 (DIV1). Viruses. 11(4): 387.
Hameed, A. S. S. 2009. Viral infections of
Macrobrachium spp.: Global status of
outbreaks, diagnosis, surveillance, and
research. Isr. J. Aquac. 61: 240-247.

Huang, J., X. Dong, Q. L. Zhang, X. Y. Wan, G. S.
Xie, B. Yang, X. H. Wang, Y. Liang, H. Xu, C.
Li, and X. L. Song. 2017. Epidemiology and
biosecurity for shrimp farming industry.
The 10th Symposium on Diseases in Asian
Aquaculture, 28 Aug - 1 Sept, 2017, Bali,
Indonesia. https://www.researchgate.net/
publication/320254729 Epidemiology an
d_biosecurity for shrimp farming industr
y. (Accessed 6 May 2020).

International Committee on Taxonomy of

Viruses (ICTV). 2019. Genus: Decapod-

iridovirus.  https://talk.ictvonline.org/ictv-
reports/ictv_online_report/dsdna-viruses/
w/iridoviridae/1301/genus-decapodirido-
virus.(Accessed 6 May 2020).

Jang, I. K, J. C. Jun, G. J. Jo, Y. R. Cho, H. C. Seo,
B. L. Kim, and J. S. Kim. 2007. Polyculture
of fleshy shrimp  Fenneropenaeus

chinensis and white shrimp Litopenaeus

vannamei with river puffer Takifugu
obscurus in shrimp ponds. J. Aquaculture
(In Korean). 20(4): 278-288.

Network of Aquaculture Centres in Asia-Pacific
(NACA). 2020. DISEASE ADVISORY: Decapod
Iridescent Virus 1 (DIV1): an emerging

threat to the shrimp  industry.

https://enaca.org/?id=1098&title=decapo



OIE.

Bunnajirakul, S. / J. Mahanakorn Vet. Med. 2020. 15(2): 223-230.

d-iridescent-virus-1-an-emerging-threat-to-
the-shrimp-industry. (Accessed 2 May
2020).

2019. Aquatic Animal Health Code.
https://www.oie.int/standard-setting/
aquatic-code. (Accessed 2 May 2020).

Pan, C. K, H. F. Yuan, T. T. Wang, F. Yang, and

J. M. Chen. 2017. Study of Cherax
quadricarinatus iridovirus in two crab.
Journal of Applied Oceanography. 36(1):

82-86 (in Chinese)

Qiu, L., M. M. Chen, X. Y. Wan, C. Li, Q. L. Zhang,

R. Y. Wang, D. Y. Cheng, X. Dong, B. Yang,
X. H. Wang, J. H. Xiang, and J. Huang. 2017.
Characterization of a new member of
Iridoviridae, Shrimp hemocyte iridescent
virus (SHIV), found in white leg shrimp
Scientific

(Litopenaeus vannamei).

Reports, 7(1):11834.

Qiy, L., M. M. Chen, X. Y. Wan, Q. L Zhang, C. Li,

X. Dong, B. Yang, and J. Huang. 2018b.
Detection and quantification of Shrimp
hemocyte iridescent virus by TagMan
probe based real-time PCR. J. Invertebr.

Pathol. 154: 95-101.

in giant freshwater prawns.
https://www.aquaculturealliance.org.

(Accessed 2 May 2020).

Qiuy, L., X. Chen, X. M. Guo, W. Gao, R. H. Zhao,

Q. L. Zhang, B. Yang, and J. Huang. 2020. A
TagMan probe based real-time PCR for the
detection of Decapod iridescent virus 1. J.

Invertebr. Pathol. 173: 107367.

Rao, R, S. Bhassu, R. Z. Bing, T. Alinejad, S. S.

Hassan, and J. Wang. 2016. A transcriptome
study on  Macrobrachium  rosenbergii
hepatopancreas experimentally challenged
with white spot syndrome virus (WSSV). J.

Invertebr. Pathol. 136: 10-22.

Sahul Hameed A. S. and J. R. Bonami. 2012.

White tail disease of freshwater prawn,
Macrobrachium rosenbergii. Indian J. Virol.

23:134-140.

Sanguanrut, P., D. Thaiue, J. Thawonsuwan, T. W.

Flegel, and K. Sritunyalucksana. 2020. Urgent
announcement on usefulness of the
lymphoid organ (LO) as an additional prime
target for diagnosis of decapod iridescent
virus 1 (DIV1) in diseased P. vannamei. NACA

Newsletter, ISSN0115-8503, 2020, XXXV: 2.

Qiu, L., X. Chen, R. H. Zhao, C. Li, W. Gao, Q. L. https://enaca.org/?id=1092.

Zhang, and J. Huang. 2019. Description of ~ Xu, L., T. Wang, F. Li, and F. Yang. 2016. Isolation

a Natural Infection with Decapod and preliminary characterization of a new

Iridescent Virus 1 in Farmed Giant pathogenic  iridovirus  from  redclaw

Freshwater Prawn, Macrobrachium crayfish ~ Cherax quadricarinatus.  Dis.

rosenbergii. Viruses. 11(354): 1-14. Aquat. Org. 120(1): 17-26.
Qiu, L., X. Chen, R. H. Zhao, C. Li, W. Gao, Q. L.
Zhang, and J. Huang. 2020. First report and

description of Decapod Iridescent Virus-1

229



Bunnajirakul, S. / J. Mahanakorn Vet. Med. 2020. 15(2): 223-230.

Zhang, Q. L., T. T. Xu, X. Y. Wan, S. Liu, X. H.
Wang, X. P. Li, X. Dong, B. Yang, and J.
Huang. 2017. Prevalence and distribution
of Covert mortality nodavirus (CMNV) in
cultured crustacean. Virus. Res. 233: 113-

119.

S

230



