EHE: 1000-0615(2026)05-059418-11 A %37, 2026, 50(5): 059418

;L
g S
JOURNAL OF FISHERIES OF CHINA ‘

DOI: 10.11964/jfc.20260115317 Science Press

oT B, A, AR, 85, — BT R RO IMZ I AL IR B B 7 T4 E 50T 9], A7 AR, 2026, 50(5): 059418.
Qi Y H, Gao J, Ren P P, ef al. Molecular identification and analysis of a novel picorna-like virus [J]. Journal of Fisheries of

China, 2026, 50(5): 059418 (in Chinese).

— MR RN ERER RSN D TEES T

TEE, B A, BME, HEH, 2&T
W &, FHRE, TEHAF"
(L WARKRFEGRZE, WABRKERESHEESLRRE, LR HFH 266237;
2. T KRB FE AT, AR R A4S EE SR,
PN AR EAHTLAA YRS A EAR E AR E, WL Tk 315211
3R REFMGEG R, ILARER  266237)

ME: [H ] SN EEFHEERNAGRS, SR AXEARE. 2 XML RLR
B /NTFHRRNABE, [ 55 ] UBMARFEEMNEEMAFARS L, XFAEZEFUAHK
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% 50 %

L H & (Scylla paramamosain) |2 53 i T
HERm I, EREEENFREELZ -, B
AR mBETEY, SR, BEE SR R
KFELMFEE RS, 2R R (B
) s HFRIBH R, o RBUTENA
PR, Hor, FBELZRG RS (white spot syn-
drome virus, WSSV) J& £ A e 77 5 15 8 1) 1 2
Wi Iz —B BeAh, R 9% B (mud crab
reovirus, MCRV) F 2004 4F 5 K #E ) /R4 #if
YT SO T 70% FET R, AR IE
Y T 8 UM 2 T8 B -1 (mud crab dicistrovirus-1,
MCDV-1) 5§ J& T XU 5z 95 7 B} (Dicistroviridae)
WNMZERZ IR B (Picornavirales), HJBGLn] &
FHAUICH B 100% SET-", 4 ESRAE R T
BENZTEBIR ., LE WSSV Hl MCDV-1 45 = #
o M BE AT BB R MBESE , (HELE B
HoRE R, LR R S B KW
A7 RAREUR MR B e R, (= IR
AN,

VAR, e 30 2 I AR ) P A Jre A K
Hezh T REHES YR B 245, KAt R M RNA
WA, WERRE T AR R 2 S
ALK RBARP, FER RS, IRARD
RIMZ K RNA JEE, H PG MRS B
H s, e apm i RA o, —+
TR A O R 0 B3 0L 45 4, LR DR 20 Ry 1F S B
RNA, J A T ARSI 5 0/ HEgh By rh
PR 20 38 dm A 4 A B VAR SR L, AR
FEH [ (CP) LA M RNA #8i i) RNAR 4 i (RdRp)
SISO SRTT, 38 A R Ik AE AL B ARG i
—Ff SR JE T RE H W TE (MCDV-1), /M
WEAX IR B 7E 7 B rh ) 2RV OO B2
SAEFRERIESR

HEAh, g X RNA B (9 58 SN, 5
J& RNA T4 (RNA interference, RNAI) i [, &1
TS Eh W ARBTe R R Y EE BB 4 . i RE AR o
e A ) BUEE RNA (] R 4 1 32 1% Dicer #
FR BRI UIE], B K R 50 2123 DL H
fi (nt) (4975 75 2k P /N T3 RNA (vsiRNAs), #Efif
AR ERT RE RNA Y REARN . I, 4 drss &
P vsiRNA (94 BE 53 A Ko ik 7 ] SRR, 7 a] 42
S B IR B TG, AR B2 RE SRR R B B
SEWTIE HOU eRE™

AWIFTER I 5 SR L BOR Xk L f B
DL AR HEA T RNA R RS E 54007, KB
FFARIE T — PR BB MR R R . AT
i RO LN AT B, o AL N A 450 5
OrRMAL; A5/ RNA (sSRNAYIY, Jr
e B e BT 1755 7 A2 1) vsiRNA RRAE, O 5 £E
WAL RE S A A A G PR AL EE AR TE

1 AR T

1.1 HmEXE

T 2022 4 NHTVLAS T T H K T 7 BEA LR
A6 1 FUAMULEERE (4007 7 M8 AR RE i, A IRk
EWLA . AR . Y R DL RGO AEH ST, R
BIGFEoTIES , T IS4 RNA $2H, ARfF5E 3544
T IR KA Bl 22 B 5L 50 sh i 10 B 2% 51 &5 it
#E (SYDWLL-2021-98), SZB6 i F2 rh#R/E A B2 4%
AT SR S BRI , JF R RS S Y e
2 LR I EE AT

1.2 RNA ZEUS#RENF

i F TRIzol i3 (Invitrogen, &) #£HUR &
HZ1UE RNA, HAREAEL IRyl W k47 . 6
NanoDrop 4366 T (Thermo Scientific, 32 [F) £
I RNA e BEFNLAEIE o 545 5 M5 9 RNA BE Al
A6 5 R BOR B A A FR 2 w44 2 S RNA SC
2, JF7E Illumina HiSeq 4000 F- &5 HE47 XI5 .
X ARG B JEL AR I PR (raw reads) HEAT ™A B
T4 Sk B AR T & P 4, A4S e BT i T AR
(clean reads)., B i F Trinity v2.8.5 #4752k A
SR AT RS H I N S %60, R 5%
SR PHEZIT 5 (contigs)o
1.3 TEEPMEE

W 2 S AL D A5 10 7 91 5 A i AR i Bl
J% (Barcode of Life Data Systems, BOLD) H[iZ %
Jr 9 4T BLASTn FExf o DA AP B2 D FE 2ok A
e K ¢ FALEE 3L T (Ccon RN 75, #E—4
5 NCBI AR TUARMIREE E (NT) #EAT EXT, LU
INE EWFE R . R, iR R MXE col
S PEAT PCR U7, Jfidiid Sanger PP HEATHRIE,
FIMERIE 1,

1.4 RNARBEESEKFIIIRI
e e e LR P 1) 5 AR Mt /9 NCBL 2%
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53 TR, S MR R T 5 T 50 &

TREEBEPE (TR 2025 4F 1 A) i#47 BLASTx It
Xt (e fE BB Te-5), VAT 1 T8 76 0 75 2 5T
G, Bl AR #2751 5 NCBI AR TUA & AU
JBE (NR) M AZ R A PEHEAT HEXT, DAHEBR IR 718
BB ARG BE AR S PE DL IS . AR e 43 3
(468 35 3o 28 )7 S T 2 R R e E &S Y, 5
WG B LR 1o i FH S e s 5 5 i B S 1 ik )
(HiScript® I QRTSuperMix for qPCR, B &% if7 ME ¢
A WIRHE B A A BR 2 W) 8 75 B G RNA [l st

B cDNA, JEUICH AR #ETT PCR Y . =4
1% BEREWHEE R VKA fS {8 A DNA [ 7]
& [ RRAEARHL dbs) ARA R 4k, Jfk
3 Sanger Il i . f#i F§ SMARTer"RACE 5'/3" Kit
(TaKaRa, HAS) i cDNA Kby ¥ (RACE)
FEAR TR T R 2 57 A Ui A1 324 S 1) dple 2
G, 519fE B 1. #4E RACE 5 Sanger Ml 7
PG VAT O 5 PR, ARA5 58 BE B 1
K751

=1 51¥ER
Tab.1 Primer information
CIE/EZ S SR F(5'—3") SV &
primer name primer sequence (5'—3") usage of primer
SpCOI-F ATCAAATTTATAATGTTGTTGTTAC 16 3 COPER 7 54 14
SpCOI-R GAGGAAATCAGTGTGCAATACCAGC
5-RACE GSP CCCAGTTCCCAAGCCACATGGACTATCTCC SpPLVI3E RS K RACEY 1
3-RACE GSP GGACGGACTGCTATGTTTACACCTGTTACG SpPLV1%: R Z13 K uiRACEY
Long primer CTAATACGACTCACTATAGGGCAAGCAGTG 5'/3' KiiRACEY 1
GTATCAACGCAGAGT
Short primer CTAATACGACTCACTATAGGGC
SpPLVI1-F1 CTGTGCGTTCGAGCGCGTATG SpPLV1E R 554 3
SpPLVI-R1 CTCAACGAAATCAGATTTCTC
SpPLVI-F2 CAGCATTACTCACGAGTGCAGG
SpPLV1-R2 TCCTTCTGCACCAATGCTTTAG
SpPLVI1-F3 GAACCAGGAAGAATGTTCAG
SpPLV1-R3 CACCATTGGCATGTCTCAAG
SpPLV1-F4 GATACTTGATCCTTGGTCAAC
SpPLV1-R4 CGTGTCTGCCACACGTCGAC

1.5 mEEEBEHSH

i Fil TBtools-11 {4 X 7 95 7 A& X 20 9 47 T
JRCBE EEAE (ORFs) T =", fi I NCBI &7 45 44 42
B 45 % (CDD) (https://www.ncbi.nlm.nih.gov/Struc-
ture/cdd/wrpsb.cgi) X #1425 (5 51 33547 £ <7 45
FERE . RN, {# ] Bowtie2 v2.3.5.1 #4445
¥ 5 By S0 P clean reads b % 28 58 20 B &
WA F3, @it RStudio v2022.02.1+461 B {43} 4%
AT Al AL T
1.6 RGEREHH

fii § MAFFT v7.525 #4382 RdRp 1457451
Sk PP 370 55 B R TE (4 R IS A% R 1 S BN
B A% BR 9 75 19 RdRp ¥ 80847 £ )5 81 LX), Of:
fd FH Gblocks 0.91b 2 [ Eb X AR w] A5 X 38 . i
ModelTest-NG v0.1.7 PEAS fe L AR AL LY i

IQ-TREE v3.0.1 # i KSR (ML) R AT,
FEFEAT 1000 K A28 EEZ 530, LIS Y N sE
(PVY) YERAMEE. R AR P51 X | B 3
BMARGE LT Mk, 5T SpPLVI X524k
SENEOL D UN 3 LA R e UN Y LA A D)
SEAE LR A P B AL i de K AMUSR R G2 & B LA .
[A] B, ff FH MegAlign v7.1.0 fil BioEdit Sequence
Alignment Editor v7.1.11 %229 % 55 2 RdRp 1Y
IR (aa) FIAZ YRR IT HEA T X AR R 50 #T o
FIF 9 B 44 Bk M H: GenBank 55 I3 2,
1.7 sRNAMFS3H

SRNA il ¥ p b 5 i R BOIR BB B 00 A BR A
H)7E Mlumina HiSeq 2500 -4 58, %} sRNA J5 1A

B fr s, RBriEk R E s, A
Bowtie v1.2.3 % sRNA 3 b % 1) 58 25 75
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*x2 FEZBMHES K GenBank RS

Tab.2 Abbreviations of virus names and GenBank accession numbers

W5 ESnt RS HEHNHERS RARpH 5
abbreviations complete virus name accession (genome) accession (RdRp)
SpPLV1 WH R MEIEXIE i 31 S. paramamosain picorna-like virus 1 PV550974 XRT70651
WzPLV6 BNZERU/MEEZ R #6  Wenzhou picorna-like virus 6 NC_033110.1 YP_009337309.1
WzPLV7 EN B MEFEZTR Wi HE7  Wenzhou picorna-like virus 7 NC_032842.1 YP 009336714.1
BhPLV23 L RA/IME R R #23  Beihai picorna-like virus 23 NC_032636.1 YP_009333593.1
APLV2 HHERBMEREL BRI 72 Apis picorna-like virus 2 MZ822068.1 UCR92470.1
PwMLV7 R B VD EIHEFERNAYG E7  Perinereis wilsoni marma-like virus 7 PP479897.1 XDE70239.1
JP-B HVPERNAJIEEJP-B  marine RNA virus JP-B NC_009758.1 YP_001429583.1
SF-1 HEVERNAJG#SF-1  marine RNA virus SF-1 NC_043515.1 YP_009666351.1
SF-2 HFPERNAGBESF-2  marine RNA virus SF-2 NC _043518.1 YP_009666360.1
SF-3 WEPERNAJR EESF-3  marine RNA virus SF-3 NC_043519.1 YP_009666362.1
SqMV FRIEMWiEE  Squash mosaic virus NC_003799.1 NP _620657.1
PepMMV BRAUEAC % pepper mild mosaic virus NC_078594.1 YP_010840300.1
ABPV SMEE I MREIRRE  acute bee paralysis virus NC_002548.1 NP_066241.1
MCDV HEEXUN R TH%#  mud crab dicistrovirus NC_014793.1 YP_004063985.1
IAPV DA B G M S e RS 3 Israel acute paralysis virus NC_009025.1 YP_001040002.1
KBV SRR &3 Kashmir bee virus NC_004807.1 NP_851403.1
AdIV FIRWEAL YK HiU R acheta domesticus iflavirus NC_078647.1 YP_010840358.1
DWV IR deformed wing virus NC_004830.2 NP_853560.2
SBPV B PER IR EE  slow bee paralysis virus NC 014137.1 YP_003622540.1
SelV2 EH SRR AL Yt KB iR B2 Spodoptera exigua iflavirus 2 NC_023676.1 YP_009010984.1
PVY LR EYRNTE  potato virus Y X12456.1 CAA30988.1

SR, R X S P RN 2 SR A R 2k
KN UV TR SR W o B S Perl AR X
sRNA M B340 o IE S8 ok IR S SR 1T R M 4
PTG, I T RStudio v2022.02.1+461 i 4%t
R IAL HT

2 gEH

21 HFHAMNFSEEYMEE

X T B TR B AL AU S EA TR SR T, AR
3 22 908 900 ¥ R bh i . &4 )E, fdiH] Trin-
ity % 2H 25 3K A5 149 220 55 S PEHE T A
N50 4 2 239 nt, ¥ $F4% 7 51 5 BOLD %4 &
COI 3£ &% 75 A7 text, 3RAG col v d1 5
PN HFESE IR —3 R 99.77%,
INEE SR o L B . % col PR it — A &
Sanger M ¥ 0E, FFHE5C % GenBank Hil E, %
SE5 4 PV545300,

22 WNEEGD RNAFSETE

)5 NCBI W #: 2 % 5t 2 b xh, 7EdH %
R A 81 AR S s 1 13 5nT IR T 2 A
J% 7% A9 Contigs. Hdr, 154K E N 8 419 nt iy
Contig 5 i J{ 5 955 7 5 (YP_009337110.1) f 2 3
iz — 2R 93.37%, J&—FhAEE R EE (toti-like
virus), J& TN LR /K9% 5 H (Ghabrivirales); 73
A 12 2% Contigs W5 #1775 8 I Jizp DI 75 F Bl 2%
T I Ji DI 75 A0 B 91 A 2 3 R — B A T
96.80%~100.00%, & TIFRAIUAE H (Reovirales),
IR S R F IR A AR WD 0 7 Y LR
ML (B 1), WA, EHEAEAR TR TR &K
i 9439 nt. B 35 RN (50.70 x) 1T RN
WERZ RS B Contig, F BN — P AE MBI 5
it Rt-PCR, RACE (& 2) 454 Sanger ] ¥ ik —
RN T ) R IR P51, KN
9 596 nt (N7 polyA ), GC & &N 42.23%, 1%
B B 5 T M T IMZ BE A% IR 9K B 6 (WzZPLV6;
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50 %

T BN I 2 23 K S1

S. paramamosain reovirus S1

3
3
] <
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K B Si/nt
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BEAE bR MR AL B, AR I 7R 25

Fig.1 Genome coverage distribution of S. paramamosain reovirus isolate S1 and Wenzhou crab virus 5 isolate

The x-axis indicates the genomic position, and the y-axis represents sequencing depth.

bp M 1 2

2000

1 000

750

500

250

& 2 SpPLV1 E[F4H 3'Kif 1 55K i RACE #1845 R

M.DNA %7 Jit B FrE (Marker); 1.SpPLV1 3£ 4H 3% RACE 4 1%

F=¥; 2.SpPLV1 FEF 4 5'35 RACE #3474

Fig.2 Amplification of the 3’ and 5’ terminal sequences
of SpPLV1 by RACE

M. DNA marker; lane 1. 3" RACE product of SpPLV1; lane 2. 5'

RACE product of SpPLV1.

B S YP_009337309.1, 15 A M5E2) AR I

/N K% B A% TR R BE 7 (WzPLVT; 8 % %5

YP_009336714.1, 15 = R XTHF) () RARp & IR T

SRR M e, 4351k 78.80% Fl 53.95%. %A
BE B A 44 O PO B S TN BB R R S R 1
(SpPLV1)”, H:5¢ % JL [H 4] J¥ 31| £ # 2 & Gen-
Bank $dli A, 550 PV550974,

2.3 SpPLV1 E[RE¢HEM4FE

SpPLV1 L4405 2 4> ORFs, 434 ORFI1
1 ORF2, ORFI1 4ihth— 45K Ji K 1 828 aa YA,
£ 7 RNA ff i€ B (Hel). F bt 2 R & (1 i C3
(Pep) Fl RdRp 3t 3 AN PRSF 45 #4948 ; ORF2 % fih—
FREN 862 aa EH, &4 41 5WHEEATCH
KR LER I, B 2 4 rhv-like Z5F 5 . 14> VP4 45
FBORT 14> CRPVASEZ5 b3, kb, SpPLV1 2
IR 41 3 4 7 — Bt 868 nt 1Y 5'AE B IX (UTR) Fl1—
Br 247 nt 1 37 UTR (& 3-a). 4 B 45 % B,
SpPLV1 H A #L A (1) T/ N A% BR R 35 T 5F 45 14
B, 5 HTH 52 S W T GE 0912 280 1 AR IR —
U FREMHT AN, SpPLVI KR AL BE R 2 7E
BRI 3 R R A, JUHIJETE ORF2 X 5 3
B e 1 B (8] 3-b), R W X 0] g AT BN G
BR () S sl S TR B o
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5 3

K% R

50 %

Hel Pep

RdRp rhv VP4 rhv CP

5"UTR (1~868) ORF1 (869~6 352)

-

IR (6 353~6763)  ORF2 (6 764~9 349) 3' UTR (9 350~9 596)

(@)

300 |
3
CE

§ < 200 t
g
# E

2 100 |

0
2500 5000 7500 9 596
W R L fi/nt

nucleotide site

(b)

B3 SpPLV1 WEEHEKEEBEZE
(a) SpPLV1 FE[H 4 RNA 45 #4; UTR.IAEFIIEX, ORF. TP HE, IR IEHF X, Hel. RNA fJiEh, Pep. LIt% M &AM C3, RdRp. RNA

IR RNA 41,

thv, VP4, CPARFLEEFMRL IR, (b) SpPLVI FERA MK . BEARKR LRI AL B, AbR AN 578 56

Fig.3 Genome structure and reads coverage of SpPLV1

(a) genome structure of SpPLV1; UTR. untranslated region; ORF. open reading frame; IR. intergenic region; Hel. RNA helicase; Pep. peptidase C3;

RdRp. RNA-dependent RNA polymerase; rhv, VP4, and CP indicate capsid protein-related domains. (b) reads coverage of the genome of SpPLV1. The x-

axis represents the genome position, and the y-axis indicates sequencing coverage depth.

2.4 SpPLV1 W5 Kty 5 F5IERE

MR SpPLV1 R Ge oy 2y, 433 T
H RdRp A IEMR P A 5 2R HW AP 5, SE5i
PRI INEWEAZ TR B EAT 2 P 51 L X, 944
ARG REM ., T RARp 20 T 51 4 1t i i
bR i, SpPLVI 5 WzPLV6 B h—37 (/& 4-a),
JFIL[F 5 WzPLV7 5% 3 T8 Bl — D7 i A 4326
PEARAY 32 o T A3 R 4 8 A8 A A e R kA R
R, SpPLVI 7E4 2 A /K E[AFE S WzPLV6
M WzPLV7 R RN — 32 (& 4-b), FHIE S H
b 25 BH 7 W IX 3 B ph ST HEAR O S % e 4
HEHARGE L BW PRI 53T RdRp 7
G o BT 2 e B — 30, F— 25 30 HF SpPLVI
HAEMR R DR LM R L H R
B, HARTE RN, %5 35T RNA SRR
BRI B WSR2 & (B 4), %8 SpPLVI
e AR B T REAE UEIL I 5506 RNA 25 Al
B A S [R)  YR  UD AR R R

PE— 2 Xt SpPLV1 5 Ho fily 3 /)N 2% W 4% 1% s
B JE AT 7 4 [ U 3 A7 o5& T RdRp 45 74 35

SPPLV1 5% A 43 itk 43 3 b iy 9 5 R B HH 4%
RS AIYE . 5 WZPLV6 R TR PR, &
TR FNAZ AT 1R 7 51— B0 4393 88.9% Fil 77.2%
(1#1'5), SpPLV1 1% 4332 i HoAth 95 75 (1 RdRp 2
TR AL AT TR T 51— B 73 501 R 61.9% ~88.9% Al
62.2%~77.2% (% 3). SHAHRHR R AAHL, 2%
I3 SR TR S RNA R T 50 AR UM
ZEER S RGE B MR NS — B

RERIFH /DT H RNA HHIE

XF SpPLV1 K 2 Ff £ %19 3 >k I 19 vsiRNA
HEATArHT, sRNA U7 IL4RTS 14 318 346 % sRNA
J¥31, Hrp 44 4~k SpPLVI KJEAY sSRNA, 125720
Al N BB BE S R TR Y vsiRNA, 226 399 /~2H
L7 T T g BTG 75 A TR 1Y) vsiRNAL K B 43 A 43
BB, VR0 T i I i R M B B
5 Y siRNA K BELL 22 nt 3, HIE G4 A Y17,
FFG ALY vsiRNA FEIE (& 6-a, b). MHILZT,
SpPLV1 SRIE[Y sSRNA %t , HARZ I 1
K FE W H 5 IE A EE A A RRIE (B 6-0), R W]
SpPLV1 7E#E & Hf Al BB AL TR A Hil K V-, ik

2.5
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5 JT R, A — PO B R MR AZ R BE I > T 5 T 50 %
| EB%‘%Y e
A S 2 sppy | Ve
----------------------- i DWV | (LYt
------------------- FEROE S BB 2 Selv2 | Iflaviridae
----------------- SR MR AdIV
WU S5z 995 2 R
Dicistroviridae
FEA TG e R R}
Secoviridae
HFE RNA 2R
Marnaviridae
RAIFHRIy L
unclassified
® | DY A
Potyviridae
- GBI YL B P AdIV
- SRR YRR RN 2 SelV2 A LB o 2R R
+_._|: N B SRR R SBPV Iflaviridae
- EIEIRAN DWV
FPELETL G e 2Rt
Secoviridae

UG5 57 2 A

Dicistroviridae

T RNA R R}

Marnaviridae

RO HRI L

unclassified

B4 ETRACREMEDN SpPLVI SHUNZHERIRF S RdRp S EBFIIS2EFAFIRR L BHLK

Fig. 4 Phylogenetic analysis of SpPLV1 and picornavirus-related viruses based on RdRp amino acid sequences and

complete genome sequences using the maximum likelihood method

SRR IZ N, AR B T TR K AR
YR SRR RN AR I T SR
T, AERLCH AR IR %E ) 3 Fl RNA J5
B, EAE 2 B C R R (VP A0 7 R 2SR AR
BE) LA K1 BT 0 S/ MZ R A% R 95 ¥ SpPLV 1.
WX SpPLV1 936 I R fiE 3 AT o S5 A T I

AFRWT, UL Tl I 75 R LM 7 5 TR
G J5 T 5 S 4E 7 A KA vsiRNA, 7T BB T 15

I RNAI HUJH B T2 i
3 i
VTAESR 38 P B R AR K A sh Wik i 4
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Tab. 3

Amino acid/nucleotide sequence identity based on the conserved RARP domain of SpPLV1 and

representative picornaviruses

Viiiﬁﬂy ff’i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
RFAF SpPLV1 *** 88.9 74.8 70.5 61.9 66.9 39.7 355 34.9 36.5 25.3 24.7 22.8 25 22.4 22.7 19.8 25.6 23.1 174
unclassified WZPLV6 77.2 *** 73.6 69.6 60.7 64.4 39.4 34.3 34.3 355 253 24.4 22.8 24.4 22.4 22.7 192 26,5 22.1 17.4
WzPLV7 68.8 72.3 *** 71.8 63.7 71.7 39.1 34.6 35.3 35.6 27.8 28.1 22.7 25.6 22.3 23.6 21.4 268 22 184

BhPLV23 683 68.1 69.6 *** 64 71.3 39.1 33.6 35.6 34.4 259 265 21.1 24 22 22 19.1 27.5 22.4 174

APLV2 62.1 643 64.6 632 *** 621 39 33.5 36.1 332 29.4 27.8 22.3 27.7 25.2 24.6 20.7 27.4 22.3 18.8

PWMLV7 65.1 654 67.9 67.7 62.5 *** 39.4 352 347 36 26.8 258 22.9 25.6 23.8 23.8 22.3 26.8 25.7 17.5

FEPERNAT 5.5} JP-B 511 504 502 492 513 512 *** 547 52.8 59.3 29 26.4 27.9 29.7 29.7 29.4 219 30 26.7 18.7
Marnaviridae SF-1 46 457 474 48 451 47.9 59.1 *** 53.4 58.4 257 25.7 255 29.9 28.6 28 20.8 28.7 23.8 20.7
SF-2  48.8 49.7 49.5 49.8 47.5 47.6 59.6 59.2 *** 567 27.4 255 24.9 30.3 26.8 26.8 222 27.5 239 21

SF-3  48.9 474 46.6 47.8 453 48.1 59 60.8 60.5 *** 287 28 26.9 30.6 27.7 28.7 24.8 29.4 25.2 22.7

HAETI IR RR  SQMV 415 43 437 40.6 42.9 417 432 413 423 39.9 *** 649 27 29.9 27.6 28.3 19.9 31.1 29.8 22.6
Secoviridae PepMMV 41.6 41.6 442 41.8 43.6 42.6 434 40.8 42.1 41.6 62.8 *** 269 29.2 27.5 27.2 21.1 28.5 28.2 20.9
SRR TR ABPV  36.1 37.5 38.6 362 388 39 39.9 37.9 37.9 36.7 38.8 39.7 *** 399 86.2 86.5 24.9 28.8 26.6 16.4
Dicistroviridae MCDV  37.9 382 404 393 40.9 404 41.1 38.3 42 40.6 382 40.8 52.1 *** 402 39.9 243 31 30.7 22.8
IAPV 374 39.1 38.4 38.1 40.4 38.9 40.7 40 40.6 38.6 39.6 39.6 77.8 54.6 *** 92.6 254 30.2 27.5 18.1

KBV  37.5 39.1 39.6 38.2 39.7 383 40.9 39.5 38.8 37.9 40.4 39.9 76.8 54.8 86.8 *** 251 30.9 27.2 17.8

MR ER AV 379 357 37 372 369 36 373 36.5 37.8 37.3 35.9 362 359 37.5 36.4 36.1 *** 30.9 26.5 20.9
[flaviridae DWV 379 387 379 36 392 359 407 37 377 365 40 39.6 404 41.6 43.1 44.1 362 *** 432 23.7
SBPV  39.6 39.8 40.3 38.6 39.5 41.8 403 37.7 39 369 394 42 44 443 447 439 405 545 *** 214

SEIV2  31.3 30.5 20.8 30.7 32 30.1 30.4 29.7 30.1 28.3 282 28 254 304 29 27.7 30 30 28.4 #***

e BERTI B UGN, BRI S AR AR IR . 1~2030R 2 0 AH BRI B o 9335 44 78 S J GenBank B 5% 5 W32,

Notes: Amino acid sequence identity is indicated by bold text. Nucleotide sequence identity is indicated by non-bold text. The numbers 1-20 represent

the corresponding viruses in the left column. Virus names and GenBank accession numbers are listed in Tab. 2.

NI Ik D ENY L BERNK K[oIr 1/ FR@BN P VERATHIL VR K Y F LERAL R\YL oSS @s E[d | viG v N H[RIE Wi E LESNH 1 L F G 1[d6 D Y[y D Qfe

MO C ISk D ERNL BEREK K[oIR 1 FRGBNP VENE THJL VRK Y F LISAL R\YL QLRSS QYs E[ol \vG v N IR E Wi E L8 1 [3F G 1 []G/D Y[h4Y D QS

N0 clx D ENY L BNk k(SR 1 ENSONES 1 PNATHIL v R kFF LI L PV ofINIF Y s [ \vie v NI HRI e Wi E L E8H 1 BN 6 1 [§]6 D YIRRY D o[ SR ES 5
YRR CIqK D ERIL BESRNK K[8R | ENGBNUNL FRATRYL | RKY Y LEBAL RAUL QIVINIS LY [ vGI1NHH[eRdE WlHQ LERY TR F G ERYG KY@IeIK | unclassified
PRI 4k D EPNL N kol 1 FRQBSIN VIR TR L VR K Y F L8V R VIGYUNII L EWNEL | viG 1 N[olr [y E wplAVASYH VIIK F G 1[G D Y[V D of S

IOV AW CE4K D ENAL ERNNK Kol 1 FAQRN P vESATEIN 1 R K Y F L LB R\YL QIUINEA LIS E[ | vIG 1 Nfelr[cRd E w(o]Q L E@a Y vIAK G 1 [dG D Y[eXe] ¥ D Q)3

IP-B FlL kD EldVEREQKk K TR VIE T[FIMIIWEIL 1 v R K YL HER ML o NER VT E N EGERWN] s [ Wil E L@y VYK NG 1P4G D YENF D K L3N _—- I
SF-1 Lk DEIVEREAK K TR VIE TISSELINFIT L v v RV L R 1 BRI QSN R IR £ | RIGEMBR] s [AE Wik 1):83Y 1 fdE F G VNG D YRRYF D k|3 HEPE RNA TR
SF-2 LKDEKKRVFTPWS\'VRKYLF\"K\"QNKL ABMPECVTQEILEAYUEISYR E| TR A D16 k| ¥dk | Marnaviridae

SF-3 EIL x D ERREREYK K TR L F[XPNP VWL v v RIAVIAL HF 1 R[NoRNIN REREI = FGEBWNe]s N E widE 13 L (T F G vING D YENF D Kk X
SqMV/ EKDEKKTRFTPMYLLVR A< AR F M R S E K L A c QECR P FRIMEAU TR A G SR L s V[ c Yk shilyG L | FEAEELGIEM R R
PepMMV [ PEQURSK [P L R SQEMACI 1 LAY E VAN IRk | fM H RS F QMM RIAD v L P s QMACHIN P NIMIRTGLMIA R RIMQEI V[l c cpl?s s|NG L | Secoviridae

ABPV B xDERFNB®IK K TR VE s p MpE s 1ERR MYy L[EF 1 PR VRN R 1RIN ENYs 1 /GEINKEY s [op wi < BRSS9 PEaYIG 1 ING D F Ry F DIFY

MCV TIRSBIR R P LAJQEIRRIAATNQAL AMA QRIS S VAR E HAYM L Y DNl | GIBCRiPNI V| YRRY S IV N KB H H VICBRA (b S NVUNIG S | XU fsz 797 #
IAPV LKDEKKTR\!‘FSFS[RYYLFI NRlNESlGN QRAYSIT v R KA TEICRY Al s TRING S | Dicistroviridae
KBV LKDELSSBEAK K TR VE SREP MPIE s 1 QAR WY v LIF 1 PNSI L IVRN R 1 RN ENES 1/GRINREY s [ wH k 8841 flx F Gl 1 NG D FERIF DI

AdIV -

DWV [ SN
SBPV Iflaviridae

SEIV2

SpPLV1 By 1 L IDENYSEEDLMY A/ LQINGDLGTERISGNNL TV I LN[¢I[eXelsS LWL R ERD[GVISLMTYGDDN I[¢]S VIIFRN 1 )§

WzPLV6 sl L iDEAYTQED LYY B EQENGD LG TERYSGNHL TV 1 LN 1[efe]s LN R ERD[VEJL 1 TYGDDN 1[els vIFfd 1]

WZzPLV7 Y 1 MiDEDYSEED I)YF By 1 PRUNGD LG TR S GNEIL Tv 1 1 NG [Res LIt R ERERVISL vTYGDDN 1 /s vs Fil 1| IR ES S
BhPLV23 JBV L IDEDYTEEDVIYF R 1PSINGD L GERiB s GNHL TV 1 1 N[ 1[efels LML R ERD[VIWAMT YGDDN 1[ds V| unclassified
APLV2 A1 L 1 DEDYSQED I|QY RYIPSUNGD LG TERISGNHL TVL I NJ1[eeds LNIMR ER ENMVEIL VT YGDDN 1[ds VEIE N 118

PwMLV7 W31 L i DEDYTEEE LINFERR 1 ININGD L G TERISGNHL Tv 1 1 N[ i1 [efds LN RFRKRYVISPAM T YGD DN 1[esENs Fl§ 1 |4
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SF-2 Y AN T Q 1 - SRR T T A NG Y RN CRRCRAE A NI RI AR s B v AT v IR « N T PR NV G (RN 1 7 | Marnaviridae

SF-3 J3E 11 1 ENY T EQDRWNYERRIIANGD LGS P sGHNL TV 1 1 NI LENIILRqMR EK DN VEILMT YGDDNV L[]V s F N[ .

SqMV/ EVPSGPLT\!’ININIVRF\"LVTYGDDNLISVSFN
PepMMV Na4GE viGIptr sGlP L T vvMNId LEINE LV R FEERY 1 KB VEIYGDDNL 1 5 v s F N[CRuENEVIGITE

ABPV cGD s\ HE QI ERIART PN C F 1 NEWYIG |8 s 1) s YGpDoNvINHS ENmiS
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IAPV (NP VEELS[]P s GN PN TR L NIGEIIN s ML R FldKEIVEIMYV S YGD DNV I N s ¥ N M IS TS HISERY N
KBV [AINDI VISP SGN PENT g | N[eBBEN S Mg L R FRIKEIVEJL VS YGDDNV I Nj3S Y NMH

AdIV VLKLFQG I FERCIEIF Rl A £ RN T vISESHE v [ ERE v (Y R C Y Chaciol] L Y

DWV s YRDLECG 1 ERFCERAT RN 7B s 18 c 1 . P s [o N vEIRY ¢ AChols) L REVESIIRI RN A v | 4 B A A 2
SBPV 34 s ORET v Hc 1 pIDERT YA TERH SPL L P L HICEIN YN G 1 ARCENBENA E[BN s E v G kK Y IREANIAH ¢ REAY VAN L BRICRER BN Q | Iflaviridae

SEIV2 FHERIWEID v 1 s BIIANAALI T ND P EIERSQ NE T HiA G D Ll c G sERECA F ARMD RERS sPARN 1 ¢y H Wiy - YT vRZElI T R REFG - MY E

ARG RF N, AWTENK RNASEREIFTE AN 5T
TR B

&l 5 SpPLV1 S5#HUMMZ¥EZERFSH RdRp EE B FIIEIR 4 L3947

Fig.5 Homology alignment analysis based on RdRp amino acid sequences of SpPLV1 and picornaviruses
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Molecular identification and analysis of a novel picorna-like virus

QI Yuhua', GAOlJie', REN Pengpeng’, YE Zhuangxin’, LI Yuanning°,
SUN Lei', LIJunmin® WANG Xianwei "
(1. Shandong Provincial Key Laboratory of Development and Regeneration, School of Life Sciences,
Shandong University, Qingdao 266237, China;
2. State Key Laboratory for Quality and Safety of Agro-Products,
Key Laboratory of Biotechnology in Plant Protection of MARA, Zhejiang Key Laboratory of Green Plant Protection,
Institute of Plant Virology, Ningbo University, Ningbo 315211, China;
3. Institute of Marine Science and Technology, Shandong University, Qingdao 266237, China)

Abstract: Scylla paramamosain, commonly known as the mud crab, is an economically important crustacean species.
However, the diversity and molecular characteristics of RNA viruses infecting S. paramamosain remain largely unexplored.
This study aimed to identify RNA viruses in S. paramamosain and to characterize the genomic features, phylogenetic position,
and virus-derived small interfering RNA (vsiRNA) profiles of a newly discovered virus. In this study, high-throughput sequen-
cing and de novo transcriptome assembly were performed on S. paramamosain collected from a market in Zhejiang, China.
Among the assembled contigs, three RNA viruses were identified, including two previously reported viruses (a reovirus and a
toti-like virus), as well as a novel picorna-like virus designated Scylla paramamosain picorna-like virus 1 (SpPLV1). The com-
plete genome was obtained by RT-PCR, rapid amplification of cDNA ends (RACE), and Sanger sequencing. Bioinformatic
analyses were conducted for open reading frame prediction, conserved domain annotation, and phylogenetic reconstruction.
Small RNA sequencing was further performed to analyze the length distribution and strand bias of vsiRNAs. The complete gen-
ome of SpPLV1 is 9 596 nucleotides in length and contains two open reading frames (ORFs), encoding conserved structural
and non-structural domains characteristic of the order Picornavirales. Mapping coverage analysis showed a higher accu-
mulation of viral reads in the 3’ region, particularly within ORF2, suggesting active transcription or replication. Phylogen-
etic analysis based on the RNA-dependent RNA polymerase domain revealed that SpPLV1 clusters with Wenzhou picorna-
like viruses 6 and 7, forming an unclassified group closely related to the family Marnaviridae. Small RNA analysis revealed
that 125 720 and 226 399 vsiRNAs were derived from the toti-like virus and the reovirus, respectively, with a predominant
length of 22 nt and balanced sense and antisense strand distribution. In contrast, only 44 small RNAs were mapped to SpPLV1,
without a clear length peak or strand bias. SpPLV1 represents a novel picorna-like virus identified in S. paramamosain, exhibit-
ing typical genomic features of the order Picornavirales and forming a distinct lineage closely related to members of the family
Marnaviridae. The identification of SpPLV1 provides new insights into the RNA virome of S. paramamosain and highlights the

need for further studies on its potential role in host-virus interactions.
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