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oy, BE 15 X #F (Penaeus monodon) I& 3% , 5 & 't
DIV, 45 X8 R 37 Sl 5 SR8 i ™. HRir,
CIFET DIVI i RoMe . B AT s,
BRI R2 Wi R S5 5 g pE9E . 4SOk DIV
MR IE SR i R AT T 4538, IR T B 4545 it Je
ARREE, BRI B R EEE A R
P2

1 IR 1R R

AT X IR B A A IE 46 T 20 fiE22 90 4F
X, 1993 4F, Lightner %" i i HL + . Sl 58 19 K
TEJE N2 R I — DX R IR A 3 v % LT R AR 1
B o 2004 4F, Tang 55" 7E 35 Jin i om i) #2 R R
(Sergestidae) ZL. EUF (Acetes erythraeus) B8 T L
R EE, 2 B ] SO AR R LD B IR B A R Y
FETZH . 2014 4F, Wi TLAS FRFE Y LA TR IR 22 %
T M BOLRRE R, Qiu FE RS HE N
— BT R R R BE L i 44 S R B L 20 B AR B
(shrimp hemecyte iridovirus, SHIV), 2016 4, Xu
G TERB R I LT —FoH TR
L S PR R B, 1 I 2 A L B TN
AR A EAR R, AT L 20 B L A
K, VIR LI 24 N 2L B ST B R I 7
(Cherax  quadricarinatus  iridovirus, CQIV),
2017 4%, Qiu F" A T MLGAIE X HF SHIV FY 4
FEHAFH], 20194E3 A, EHBRRIEESLEEL S
(ICTV) ¥ SHIV il CQIV 52K Jy b1 % 9 2 A 1 —
AHTE B R B EE SN R (Decapodiridovirus),
PR B O 2 R ROR R R, AATITIERT 1 4
BERRIFIEME, B DIVITY,

=1

2 TR HYDRIEE | FIESRFIEAT > S

W I B e — R, — R, B
NN DNA 2591, K/NA 120~300 nm"*'7,
o3 HERL 1 4 ik 5~250 ku'™ o TR BE I 25
P A ARG BR, AR S H T LR T 7
B2 IS HIRAR, S5 i O S HES
23 IR TR B s BT, DT 5 UKL =2 () B AH
TS IE LA IR T, TS A R G2 RS A
IR UITEYIRT SR IS, NIt kidr 4R
IR EE N, AR RS B A BORL R/ L A
[l . DNA 7258 . HUERBG L Il 1 17 A8 LU S E A%
H 1 (MCP) JF 8 k8 o0 2B [ PR 22 L 25 1E
2021 4 3 H ¥ 0 % e B BRI 2 R U R s B JE
(Iridovirus). %% WL % %% % J& (Chloriridovirus) .
Daphniairidovirus . 1 /& B YRR IR . B R
(Ranavirus). W EL € 9 B8 J& (Lymphocystivirus)
FIR R AR TE B (Megalocytivirus) 3£ 7 4~JE",
Horpom % 9 % J8 . &% U % 95 B J& 1 Daphni-
airidovirus J& T B WA}, FERYLR AT bR
L5 25 T8 R Ik L A b s B B 5 A 2R e A O,
TR B B i B AT S E A S . AT S ek
M, JF HoE PRI 2 9 1) e 1T 3 ) A% 46 2
JG =HET o WEERFE, TMH & B DIV #
Wt R BIRsER, fET WA (& 1.

TR B A A% O 2 — A FH - HE S 1 380 52
., HZEAMEZHAR, %0ZIMIEEE R,
JF HH AR R Y 25 AR A . DIV AR5 5;
BARSENA AR — 0, Kot 5N Z I
A FERAA S TR B R AS R A 9 B A
FRAINA— EHIRE 80 7% 5 AR A 2L B 5T

+REBNEFS 1| SEMIIXFESE BB R L=

Tab.1 Comparison of Decapoda iridescent virus 1 with other typical iridovirus species of different genera

REHA GCHR/ TR
i EE R TR KANKD % HEHCH EXCEO0ET
virus genus typical species genome GC number of host
size content ORFs
WRWRERIR  Iridovirus Invertebrate iridescent virus 6 212482  29.0 211 42
SULEWiEIR  Chloriridovirus Invertebrate iridescent virus 3 190 132 48.0 126 I
W RER Ranaviruses frog virus 3 105903 55.0 97 A PRI RJRAT AR
Ambystoma tigrinum virus 105057 55.0 103 ZRE RN
WEFEIFREE  Lymphocystivirus Lymphocystis disease virus 1 102 653 29.0 108 B
i KA EER  Megalocytivirus infectious spleen and kidney necrosis virus 111362 55.0 117 %
scale drop disease virus 112636 54.0 116
Daphniairidovirus Daphniairidovirus tvaerminne 288 000  39.0 367 K&
+ R HYLEWEEE  Decapodiridovirus — Decapod iridescent virus 1 165695  34.6 170 AR, B
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ELUF (C. quadricarinatus) W38 120 2240 Jif b 0 22 3]
WEE, EARZN 150 nm, Xu 25" 5 i B 1 85
5 M EE R 6 B BLAR 20 155 nm, Qiu 5 1 i iE
SRR B L5 B 95 B R 19 AR 29 158.6 nm,
I, DIVI WEARR/NHA 150~160 nm,

3 R HEDRRIRE 1Sk R TT

H i DIV BT AL 5 0 95 s 25 4k 24 2 58 B
J¥ o Qiu %M X SHIV 4= 3 K 4 I ¢ 45 5 8w,
HIEH 4 DNA K0 165 809 bp, i G+C &
9 34.6%, JFHLBELHE (ORF) g 170 4, W] DL 4
ith 21~1 167 P2 HEFR =¥, 8 3 Blast 437 AJ
Tl 63 1~ ORF 5 UjgetE & A g A ¢, FIL
SRR MG S5, W ATP B . DNA 4G
fiti Jr AR SEE A%, SHIV RHAIA 11 4 &
% ORF. IAh, Li %P X% CQIV #4714k
HIMF, KL CQIV HEKL DNA 2K 4 165695 bp,
Hp G+C & 80 34.6%, LTI T 178 4~ ORF,
Al LAt 50~1 327 & LR 1 =, Ay 47
A~ ORF [ 4= ™= ) 55 Dy BEARFAIE 2 1 HLA I8 119 [)
Pk, WlLIZREES DNA &l B2 MmN
HRBE M, 41 DNA R A8 . DNA fi# i€ i |
DNA 5| #/H . DNA #i$h M55 . CQIV i n] LA
H O gty RNA RAHE R . 558755, Enlhg
S in—Lef LB AR B, BiES5EA
iz ZIUCMIPIEEAMEZ R | HERBRILN2Z
SR/ 2 R VA /W TR W A o R A BE R 2 X b eT
1 SHIV F1 CQIV BYFEK 41 K /INA B GC 5 i 4544
PEBAEAL, AR AR R R, DR Rl oA
[Fi] — 5 B P AN [ R E

4 R HELRHEE 1 ARG R KR AR
(Y AL 1

DIV1 E2AT T 5—6 J1, WG A R/
AYIE, R 4~7 em SRR ARG R ARG R g ™1
YL DIV 5, XTERAYAT sh 221 0 Bk o 2 sl v
W, RV RASNERAE IR, BB IR IRk 55 |
S M FR R AL L = A X RO S
M) ERE . MR, iR B WTR
HFBRME S 22 475 @ e, < bER
U BERIANER™ . LU B 4G A s, R
QEXTURBOREL A B . IFBRIR . &g, W, %
S A5 A 2P A DL I FR AR 240 R PN O TR
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DIV 7EIR K 2 K K it oK b 3l A7 3
YL ATz, FEUHRSYNE, B
FNA] UYL M (Exopalaemon carinicauda)™ |
A S0 & RN I RO 0 N T N eN EF R DO R
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FHF (Procambarus clarkii). HAXIEF (P. japonicus) .
H AR UF (Macrobrachium nipponense)” . 4HEHYF
(M. superbum). #iffi2& (Cladocera), H4E o B &
(Eriocheir sinensis), =Ytk TH& (Portunus trituber-
culatus) FUHLER R 208 (Pachygrapsus crassipes)™
o N[FERFPXTIZ R 0 2 AN AR, AT
WA R R, S WPEGL I H &S DIV
S H A R H AR RFBE T 2510 R 70.8% il
42.5%, ZWLRTESS . O IRA S n) HE B O LGN
XFHFHEATBCRER R 100% (9 RBUET- R, 56
TN BRI iR AE ,  H TS & B0 B v] Gl A
PR A0 B 10 TR B[R] 28 A £ 7E X R SR 5 i A
TR T K AR RE D, (AR 5 AR MR TR 5 5
25 R AEAGREIRGL Y FRIH I N Rk = R W) 2 A
EHR G, XTUFEY DIVISET R, R RES
4% 2 JE BB A % o BRI AR TIE S DIV A] LA
HRACE| AT AL, (HA B R Bk A
AL AR S T KN 2] DIV BHPED Y, 7 B RS R4
AR B AR BT X R A Y A I B DIV BEE, R
TR EERE T, (HRACRIEC AR T
GER TR EAR SE R e R, AR RN
£ i B 28 o7 25 S SRR AR P R I AR, LA
RGeS, B e S il R AE G S A iR R AT
FA AR

FIHT, DIV Y 5 % IR i R 2 B B 5 38
Ab TR D Be, A 2B TS [E] b A
DIV B J5 (AR AR, ST R A afn bk 2 448
J& DIVI i 2240 ™, Rk B TR 2 058 &
FLF 58 ps SR L S5 WS I 96 O A0 G P 2 SR 2 2 R A T
I3 M o Liao 25575 i % DIV £ 52 75 B X 4 (F.
merguiensis) Il 41 5% Sl =5, IRFERTHRAL
AT 5 1 R G g e 1 LT, SESKE DIV 4R R
T BTG HR,  BUALIR (1) Z2 R G 38 2 A K
15 5 38 B e i B 2, AR VA AR . M NA
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MAPK {5 518 % . Wnt {55538 [ A1 Toll BEZ A%
R P B4 Vs TR R A W AR B e MO R Ry, A
FHOC AT JE PR W G SR e ik s S ok, X i 40 i
1Y) caspase FEIH, U0 caspase F caspase 4 I T
B O 5 1173 11 oS 5 B e B 51 3 2 L
5, ML i 95 Z2 R ok B X 3 AR Al
KB FEM N [E] AR X DIV AR YL A 5 A [R] 1)
Mg 7 255 SR TR G 1 S 194 BRE T T R 1 200 it 2 s 4
SEWFSE LS R, DIV i I 140 e ARk
PEE A B R & w5, IR BUR BRI S R
AT DA BE & 1 AR I RIAE Y DIV YA
FECBE T XU ZE LA Warburg R0, 51EAR
ARAE AR 1 25 20 6 76 X 9 B R L B = A
IS KT PR SR, DIV M AT AE 237 A i ik ikt
M, DIV kY S BB 15 X% R0 43 26 11 A 3Rk i
LV, SRR R B ERRAE, Xk
XN aE S R Y W ST R AR, BT DIV iR
HRTRE R AR BIE- . 540, XY DIVI 1)
LT B CTT BN R AR S 2E AT o 2 B, R A
DAL I AR MAPK. 45 6338 FH G 3 Ji & A T 1 1)
&4, FF ELVEE T IR BAIE B A C IR o6 3 R K i
7, Mg m T Hg ks . Mg 0 g sk iz
B TEER,

BEAh, IR 5 S B IR AE T AY D R ] g
5 RS B PR R T A G o X B DIV R BRE AL
2y Y XoF WS 1L 4T 1 2 S 2L 0 425 2R R, X R
) 5 T VR W S A T8 (LVTPI) 35 D5 J2: B8 5T 4 L i) G
2 S I NS A TR iy I NS Y AN I
fife ol S L IR A A . LB R 1 G R ik
RS S DIV ZERHERMA P AT £ B LvTPI
FE AR AR AR 1% b I A R B T R B
#, % TPI L #E4T RNA TG, &3 DIV #F
Xof WA P ) A R G IR A A R A2 B R R, 1A
TPI XS DIV ZEXTEMA P & il 2 2 /e,
I 1T GBS MRl B A 0% 1 -

HR A L3R DIV R YL 5 A [F]X6F W & ol i) 4 s
YHAABFFE AT, XA A A T e s .
Jo AR A T 40 R T A A R . (ER, X
DIV 1 5 228G 11 73 FHILHI B A 5 i DA A A
it — 5T

5 2 HEDRRWEE 1 Rl ik

HATE 2@ T 2MCT DIVL IR Tr ik,
IR BRI R D R 2 W . AT S T A L
FPIR BT 15 B8 TR o ZHEU0 B 05 1A
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UL, AT DA S W8 0 R A Il 2 2Rk L AR B
F14) B TR A5 A8 St I T A SR e DIV, 744
EFOR S H AT W AR vk, EE AL
PCR i AR™ | R A (LAMP) | iR H
R A HEY 1 (RPA) R H AR J S o /5
A W BE IV (QPCR) A6 I 4 AR P45 PCR 4 A
FE DIV R R ) REUE S, @4 M H
145 | P 446 K 22 BORAR Y7 B MCP 3k PR 1) o3 JE AR <1
XFT it A A A% SHIV (¥ MCPHI ATP
NP5, #7728 PCR Ky ik,
I ELAG A 0 R S P RN R ek, %
P BANEE T SHIV ) MCP 5 RV RS, 857 T
e bR SHIV AR 2% 28 Rl 4 AR, o] DL i
Joa XTI ZE 2R e B, O T 67 2095 T AR MF AR
PR A3 A R L4

R T AEXTHR IR i AR e A I A, T
LAMP #l RPA $ R Xt SHIV #E47 52 f kG I 2 ) 45
7% &FXF DIV A ST LR, #ar
) DIV1-LAMP 5 B 2 5 1 AL A6l Oy s 2
B RE ., RSP SR, AT N
975 B IR I Ko I 28 95 W 45 R . Chen 557 I
TwistAmp exo i & #5277 —F SHIV S0 RPA
R e, HARNREM ., PR, 55
P EIMELE . BRAERIE . REUES (R 11
PO S50 e, FHE S R AL B
FIETE 1 1Y ATP LR SF P05 19, i
Al S T B FIINE ] 6 RPA R HEAT T4k, 48
ST ARSI B[], FE 30 °C T 20 min 7] 5E LA ,
REFEE S, JRHTRAT 780/l BIRTRAsH .

Sk T RN BE AR X A Y ) B B B AR I L
Qiu EP S IARPEA R 51 Pk U5, I TagMan 5t
N7 T qPCR A SHIV (555 . M SHIV FER 4]
() A-TPase F& X FR i i 1 X194 188 bp DNA K-
BEIY QPCR B A1 14> TagMan #EF, 46 00 BRAK
B4, R R R AR —
XTY 14 142 bp A B2 (W51 W) F1 TagMan #REF, A
DIRRAICZE 1.2 #5010 DIV JFoki DNA F7KF-. F5est
WS T TagMan qPCR J5ik, RAPEFRIFETTIL 4
FUl/uL, 5340, EFxt B AT IR b 2 R
FR, AF S T A i PCR K F AR R
FEYOLE B PCRE AR, 0] LUK DIVI 5 H Al F WL
95 7 [A) ISP G0 +E R BT PRk, H R DIV )
qPCR #rl AR T i, HRBUER .

MR B ATPase 3t [ (19 458 S5 v 2 9 1% 115
Y1, Gong %" [ #T qPCR HISE & SLHf IR/ G465
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Ty 14 (QLAMP) £ A X DIV 5 2 K6 0 (4 22 52
KL qPCR AT DIAG I (%) e AR TV 2 1.9%10" 45
DU/uL, T qLAMP 7] LUAG I 4 5 (IR v 2 A 1.9%10°
$£ D1 /uL, qPCR Al 2% b qLAMP HA B & 1 R
W AR ENE, H QLAMP A48T qPCR (13 R
P, ATDATEfEIR NP AR, iG-S T AR
WA AT AT . B, AT DR S AN R Y
e A [l A I 7 1% o

WAL, TR AR AT S5 R A A H A ] o et ] S
4 ¥ % (clustered regularly interspaced short palin-
dromic repeats, CRISPR) S HAAHH 12a (CRISPR
associated protein 12a, Casl2a), H CRISPR-
Casl2a 4%, 5 RPAMIZEG, @ T —FBi i
WX EF DIV Y RPA-Cas12a K4 A o i i #2 HL
DIVI DNA, #itH RPA 5[#. crRNA LK i
TREL, Ak # 57 CRISPR-Casl2a 4545 5 4 i/
SRR %, &I RPA-Cas12a $AR7E 30 °C
N2 40 min K00 DIV BRCR B G, K R B
ik 10 #5 01 /UL,

6 Bt SRR EE

H H # JC5& T DIV B 45 Bl 1A 15 it 10 AH ¢
il , WHZIZABIRIT Y, I R SR
S0 1) %) 9 T 97 gt G A5 A AP R, AR DIV 4R
P AR A ST aE H BT S U S B X Wt
T IS B AR, RO TS YR R A 5 $ k5 b
TR . UL r e BEAL TR B 5 X R R e s 7
Je, CESKREIREC A W, MR AL FACEE,
e B BT IR A 38 S 918, seah, TS L
FEIH P, W B IRA K, MU IR R T Y
WRYt g 4R MU RS B 22 R S5 OK R RUK I S5 A
EUIRME, FRAARE PR IR N (24.6+3.3) °C
AR T DBy &4, AR &3 16~32 °C
ZAF TR FRPE A AR AR P TSI 2] DIV, H R
T 32 °C ARG AS G RE Y, PRI I il 32 48 ] LA
VE R Tz — . P DIV A] L3 o P4 4%
T 3 VA TR vk R ARl T REHE A I B, DX
KRR, DIV R R RE S IS MR, 78
FRAE AL A P N 0 i JE i B AR K A sh g, L
G T AEAS [ A0 (AL 4505 el 2D AN [ AR o
%, A DIV 8 76 AN 6] Pl S0 2 (a5 4%
O A 2 A HR 3Rk B R TR A b [R] A% 36
T A BT PR AR DIVIEY, 3R IRATTAE
B A WA SR AR S AR AR F AR RS R 8 51 AXT
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UNE Y 8 3R 5 9 T AE fa
TAE,

VS 7 A TR B I, HRTXT DIV 9 2
14 A ) ) B 2 R T S A IO A R T R R R
g4, X DIV B 15 3 00 40 F HL w6 AR %0,
ik, £-X%F DIV Wit A R ARG

SR A

(3 7 BA A U 52 B s A2 B Al 25 8 &)
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Research progresses on Decapoda iridescent virus 1

SHENG Xiuzhen ", WU Mingshun ', YE Haibin >**,  WANG Xiaolu >, WANG Youhong **,
YU Xiaoging >*, XU La?, LIU Hongjun >**
(1. Laboratory of Pathology and Immunology of Aquatic Animals, Key Laboratory of Mariculture of Ministry of Education,
Ocean University of China, Qingdao 266003, China;
2. Marine Science Institute of Shandong Province, Qingdao 266104, China;
3. Shandong Key Laboratory of Disease Control in Mariculture, Qingdao 266104, China,
4. Shandong Provincial Healthy Mariculture Engineering Innovation Demonstration Platform, Qingdao 266104, China)

Abstract: Shrimp iridescent virus disease is an acute and infectious disease that has widely broken out in crusta-
ceans in China in recent years. Its pathogen is Decapoda iridescent virus 1 (DIV1) that belongs to a new genus
Decapodiridovirus of family Iridoriridae. The DIV1 has a high transmission risk, wide host range, and extensive
mortality, leading to serious economic losses in cultured shrimp in China. Some research has been reported on the
etiology, pathology, epidemiology, detection and diagnosis of shrimp iridescent disease, but little is known about
the molecular mechanism of viral infection and the host responses to DIV1. Here, we provided an overview of the
latest research progresses on the discovery, classification status, morphological characteristics. and chemical com-
position and physicochemical properties of DIV1, and introduced the genomic information, pathogenicity, host
ranges, route of transmission, detection and diagnostic technology, as well as the shrimp's responses. The disease
prevention and control strategies and future studies on Decapoda iridescent virus 1 were also suggested. This
information will promote understanding of the pathogenic mechanism of DIV1, which will benefit virological
research and the effective control of shrimp iridescent virus disease.
Key words: shrimp; Decapoda iridescent virus; genome; infection characteristics; detection method; prevention
and control
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