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Fig. 1 Rana grylio virus (RGV) caused frog disease with lethal

hemorrhagic syndrome and negative staining electron micrograph
of the ranavirus particles. Bar=200 nm
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B, DR, e SR 3 2K
Tt 5",

KM ANELISEREMR @
f) 0 4 R IR 3007, S5 2 AR B, WiRSh
YA R B 2 I PRI R (2 sh A 4
MR EE20154E, HH RS K A BT K
Jii) B* 4 i & (Chinese giant salamander thymus cell
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st 1) A A S, SR T RN T X E
1, LA R Bk e A,
1.2 &2 7%EF (Crucian carp herpesvirus, CaHV)
Y9297 25 H (Herpesvirales) il i /& A BEfi . FE
PRI ZH K /N 9125290 kb KDNAJK B, 75 1T
TRIZA T AME 2 2 A R T, Tt e,
o i 2 0 8 BH(Alloherpesviridae) L £ 28 A1 il
e £, 4y Rk 2 G 558 (Batrachovirus)
S 2 6 55 )& (Cyprinivirus) 1295 5 & (Ic-
talurivirus) FUESE T5 7 )& (Salmonivirus) '™ ',
20164 M2 5 H I 1 5 o o) 2 B 2 0 5
CaHV"""(1& 2), HEFHH }9275 kbl W EDNA
(KU199244)" ] 40T 5 1 5045 K], 2 Jik Rl 4 24
B B RARE 5 LBt T A ) R i
CaHVWIGERBEHKZMA  GEAMEKZA
(G Protein-Coupled Receptors, GPCR)2& 34 L4
P25 AL I R L B 2 4, IR NS S iB e S
55 S, AT S A0 R P 1E S I8 B R R
SRR, SR R G AR (BB AR CaH V-
25L(BF CaHV-GPCR), HCufi & B Rk . &
ARG CRA R A A7 A S B B 7 5 . . B
R Hs7 , M T CaHV-GPCRIFICli £ 51 5
BF, FE MR R RIS . 45 FE L Cim AR
AR R I E R SRS A AR R,
HlerREsEEEAREERSF AR
RS EEE A 23S0 AR RER.
CaHV-138LJ2 A A 175 5% 45 ko 3 1) 5 96 92 0 75 i
EA, W R AKCaHV-138LE SR 20 A T 5k JiE
BUZIEE F, 52k dtm ir . e s — g
R %5 B8 36 e Sl B, 9 2 52 HG I 4 i 5 o7, 2 AE
FRLJT A A% R R PP 3 A . G REXUR A S
3 FL Y E U A B Be 5 100 25 B A ELUE A R TE
LA I FoF1-ATPH, JFilEsZCaHV-138LfAE
6 28 KA R FAFOF1-ATPAg! . X TR i% & [ il

2 SIS CaHV 5| A Y i B8 & Gt bk L I 7 g
SR A R O 1B)

Fig. 2 Crucian carp herpesvirus (CaHV) caused disease with
highlylethal systemic hemorrhagic symptoms and electron
electronmicrograph of the infected Carassius auratus head kidney
ultrathin section. Bar=200 nm
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BRG] 0 2R e B AR A S AL AT A A, D
RHXPREFRPUE. ER, =K E 7R
it Z2 0 Bl 62 0 B 0 ) o i (H) P (F) RIS
(APt XAANE L FR 5 5E B35 22 R RIA )
R GIEIKIR AR TINE RGNS, £
H. FHIA+R RS, IRIA 2655, TRM155%1&1E
RGBS A R R . % Y S B S A
S U e R s R X R R R
T g% ISR, HONGr ¥ bRac i Bhide £ 5 A S 400
For T B MR TR B . & B CaH VI G
() 5% B AR, 08 28N AN A S B BR R 1 4t
W& A2 BIRRIE; 1 H8YE B DICPs RE i T B
T MR BTA BRSO ZR B, 5 IR B Sre A IR [R5 45
3k 1 2 1 T %2 R 19 R 8 (sre-homology 1 protein
tyrosine phosphatase, SHP-1) & SHP-2 1 H.AE i, M
TP 2R TP 2 HBE ] (Interferon-stimu-
lated genes, 1SGs)%EiE" . T4 Tt E RgH
K HRIG-Is. LGP2s. IRF1-B. IRF3s. IRF7s.
IRF9-B. Mxs X TH & FIM A T Viperins% . i —
DHEFL RN, CaHVIR Qe B3l T IR 1 A 7
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RIG-I. 8% 2% Fl AR 2 2% S %5 B 12 (Laboratory
of genetics and physiology 2, LGP2)# ik, JFHiG 2k
RGNS 5l F SRE TR IR T
AR IF i R, %€ S KNSRI EI3'UTRs
T FRER, UFF3'UTRS 5 TP = H 5 5
R, AR O B S s e N R

pGiBVRERAWIEY/P SV T 3 P S &IPS
VE, U0 AR Y (25 2 T probiotics) B A A & Pt
R R R BRSSP, 2t ke
i AE BT B CaHVEGR M), 5 O IH AR W
J P BUEE B, 43 0] Dk s i 28 1 G P2 AH G Jk
DA &f SRR WRAH AR T A B 0 55 1) N2 /K
T BEAEE R B R ", T 9t K Hi s
TRUSIN T 5% 77 5 -
1.3 7 KBNSk % & (Procambarus clarkia ni-
mavirus, PCV)

i, KB (Procambarus clarkia) W Fx/NJEUF .
v ) B A SR 3R AN R i g R e Y,
T SRAN = AT CE G, (H/ N IR IR 23 A 28 R Hofe
EpE 2 T R R R A WE T
JERIZH K/ 280—309 kb —ifi 7 B FER A /N
430 nmx120 nm [ KDNAJE T . 45 /N iF 32245
LI B RN Nimaviridae) 7t A YEER A 9E 9 2 (White
spot syndrome virus, WSSV)/&& 4L, Jf H I (A BEAER
Rt L Bk N BRI WSS VI SE R 5]
1 g B LRI A BEER . (EL A B R
G/ N T W v o3 185 4 58 B k0w B 1 SCRRATS AR 20 L .
TR A AR R AT

PCVRIERG M SBMEES FERMEpIF
BT IR KRBT R TOARRIAE, KA AF /N EF A
AR, FERFIX LG TG RS 1 BERE R WS¢ . i T
), AELR Hh It (e o) T 52 9% €, IR R 52 0 B
B, R . PLSEAR N UM IR A AR
B, BETT /N JEHRZR SR B PCVAFAT S RIPCV-87R
i Fd 5t dF 95 8 (WSSV. THHNV. TSV. YHV K&
MrNV) {72 J i 51 407 7 PCREGRT-
PCRIGN . 45 A6 HIPCV-87R Hwssv-vp28 4,
HA R, XFRPCVE — MR Zkhis, 5
TN LI B 1 1 [RAAE B DR R i 538 7

Xf H ARG TO i e /) IR 2H 2 ] 45 1 R D)
HEAT AELSE, W] DL 3 URL AR 7E T AN [F) 2 2
Jf o A SR g A P R, A OB T A R
ARZ 5L, B U HE 20 76 i R BB, I FEBE )iz 1)
HLURAL . EREPCVRKL A /N300 nm>110 nm.
Pl ] S AR . SRR IR R PCVAZAR R
EHHFRT (E 3).

3 NIRUFE S HPCV AL IR A1/ JEUF B 13 % AKX 7
TG (2% )

Fig. 3 Procambarus clarkia nimavirus (PCV) infected red swamp
crayfish were asymptomatic and the negative staining electron
micrograph of the viral nucleocapsid. Bar=200 nm
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R B B i A MR RN . Bk B K
14 GHRKEEFEMCER R KE XDNARSH KR

993 B I3 Sz b N 2R s A&, T A E AR, Hh
ERBEAR A i T FEBR” (A Planet of Viruses)'s Hfi
BR BRI OB T B RN EE, A
BR_E 107 AN 7 8 R ARE, FK Bk 1L e ",
JULJRE I 55 44K (Cyanophage) 2 JB¢ & Ji A% 5 8 11 1) 9
7, JB A & B (Caudovirales) L W B AR R Myo-
viridae) R, 5 B UKL H Sk F50F0 5 358 7 358 49 41
F, IR, FEDNAZEF4 AN 21120 kb, 1
AT SR T L S R KR R R R, OF
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18 F ARG % A0 A L, AT IK S Hi 3k
P AR, FEN TR 2 Ta) 1) BE R K
Y 3p K A A DB T 22 R VR A5 T Tk 7 B AR
FAUETI KR T Y 2 R BT K K DN AT
i, UN#EDNAJH % (Phycodnavirus), J& T #35DNA
i BB Phycodnaviridae), 8% 8 — 1 AR, J.DNA
BRI 43 F 5 9160—380 kb B IR YL J5 AL 3)
WpA% . B B % (Giant virus), Fe3ERIZHAK/NEEE
A[1X500 kb, # I\ M2 HUELRE S 7K K 7K 4 KDNA
RT3 0 A R P RN SIE ) M 2N
DNAJK i FIa0E, Phik 7w st g an™, |
RO 1 R e ) S PR

Wk oA S % W 8 DA AN S T PR,
(R HERE AT 38 RVE B2 551 A R
FEARAS IR TE 32 40 B BE 3G 26 ORI B 25 2w B
ER AR, PR AR B 4, Kk
O B0 T I BOE R AR R, (RN, 4 W R A
VAL KD 7 24 0 0 2 PO e e i
B X B A T BB A R, O e AT gk
B gAYl T I PR 4 B g
AR D REAE B AT SRR IR . DR, 4l
FATRE A P AT SRR B
R, 2K REME, adifhEe. FHRAR
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AN OVERVIEW ON SEVERAL LARGE DNA VIRUSES
IN FRESHWATER ECOSYSTEMS

ZHANG Qi-Ya"’

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, China; 2. The Innovation Academy of Seed Design, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Large DNA viruses in freshwater ecosystems usually refers to the DNA viruses present in freshwater ecosys-
tems, whose genome size is close to or more than 100 kb. They are usually pathogens that cause infections in aquatic
organisms, including amphibians, fish, shrimp, cyanobacteria (blue-green algae) and so on. Viruses affect cultured
aquatic animal health and freshwater ecological balance. The research trends and developments are summarized here.
Primary literature focused on representative strains of several large DNA viruses in freshwater ecosystems, such as
Rana grylio virus (RGV) and Andrias davidianus ranavirus (ADRYV) in the family Iridoviridae, crucian carp herpesvi-
rus (CaHV) in tne family Alloherpesviridae, Procambarus clarkii nimavirus (PCV) in the family Nimaviridae, and Mi-
crocystis aeruginosa myovirus isolated from Lake Dianchi (MaMV-DC) in the family Myoviridae. The development
prospects of freshwater large DNA viruse research and aquatic virology was discussed in order to provide reference for
relevant researchers.

Key words: Freshwater ecosystems; Large DNA virus; Rana grylio virus (RGV); Crucian carp herpesvirus (CaHV);
Procambarus clarkii nimavirus (PCV); Microcystis aeruginosa myovirus isolated from Lake Dianchi
(MaMV-DC)



