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Research progress in Siniperca chuatsi rhabdovirus
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Abstract: The mandarin fish (Siniperca chuatsi) is one of the most economically important
cultured fish species in Asian countries. With the expansion of artificial farming, infectious
diseases have become a major threat to the mandarin fish farming industry, posing a challenge to its
sustainable development. Siniperca chuatsi rhabdovirus (SCRV) is a major pathogen infecting this
fish species. In recent years, substantial progress has been made in the research on SCRYV, yet no
comprehensive review is currently available. This paper summarizes and discusses the research

advances in SCRYV, including viral characteristics, virus rescue, host-virus interactions, and
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prevention strategies, while also analyzing the current challenges in this field.

Keywords: Siniperca chuatsi rhabdovirus (SCRV); viral characteristics; virus rescue; host-virus

interaction; prevention strategies
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MSRYV Bees-Ts23 (PQ686576) —
MSRV HZ01 (0Q679063)
MSRYV FI985 (MT818233)
MSRV HD02 (PP518039)
SCRV NH-2105 (PQ066877)
SCRV NH-2103 (PQ066876)
MSRV YHO1 (MK397811)
MSRV SYO01 (PV339936)
SCRV S3 (ON694109)
SCRV (DQ399789) .
HSRV IM0909 (PP106097) -
SHVV (MW291462)
———— HSRV (KP876483)
L HSRV(KC519324) J
SCRV SS (PP784252)
CrERV xy0907 (PV185937) -
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IHSV CB2017 (0Q730265)

— Mandarin fish or largemouth bass

— Snakehead fish

Mandarin fish

+ Chinese rice-field eel
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GenBank'5; K AWM FITARNFR L BWHIHLEII, SRR EMZEARZREE, 551008/ EH R

(IS AN ON [ 88

Figure 2 Phylogenetic tree of complete genomes of SCRV and other members in the genus of Siniperhavirus.

The strains without designated names in the phylogenetic tree are directly labeled with their GenBank accession

numbers following the virus names. The scale bar at the bottom of the phylogenetic tree represents the scale of

the tree. The ticks on the scale bar indicate the degree of variation, with the notation “x100” in parentheses

indicating the magnification factor for the number of nucleotide substitutions.
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%2 miRNA. IncRNA. circRNAX HE0[E9F

Table 2 miRNA, IncRNA, circRNA, and the targeting molecules

RNA RNA name Targeting molecule Function mode References

type

miRNA miR-217 TGF-b-activated kinase 1 (TAK1) Inhibition of protein expression (IPE) [38]
miR-217-5p Nucleotide oligomerization domain 1 (NODI) IPE [39]
miR-3570 Mitochondrial antiviral signaling protein (MAVS)  IPE [40]
miR-122 MAVS IPE [41]
miR-2187 Tumor necrosis factor receptor related factor 6 IPE [42]

(TRAF6)
miR-2187-3p  TANK-binding kinase 1 (TBK1) IPE [43]
miR-181b-2 TIR-domain-containing adapter-inducing IPE [44]
interferon-b (TRIF)

miR-21-1 TRIF IPE [44]
miR-210 Stimulator of IFN genes (STING) IPE [45]
miR-214 N and P genes of SCRV Inhibition of viral replication [46]

IncRNA MIR2187HG  miR-2187-3p Pre-miRNA [43]
MIR122HG miR-122, miR-122-5p Pre-miRNA [47-48]
IncRNA miR-210 Sponge effect [49]
AANCR
IncRNA miR-122 Sponge effect [41]
MARL
IncRNA NARL miR-217-5p Sponge effect [39]

circRNA circRasGEF1B miR-21-3p (targeting MITA) Sponge effect [50]
circCBL miR-125a-1-3p (targeting MITA) Sponge effect [51]
circDtx1 miR-15a-5p (targeting TRIF) Sponge effect [52]
circSamd4a miR-29a-3p (targeting STING) Sponge effect [53]
circRNF217 miR-130-3p (targeting NOD1) Sponge effect [54]
circBCL2L1 miR-30c-3-3p (targeting TRAF6) Sponge effect [55]
circPIKfyve miR-21-3p (targeting MAVS) Sponge effect [56]
circVPS13D VPS13D-170aa (targeting MAVS) Coding protein [57]
circMORC3 MORC3-84aa (targeting TRIF) Coding protein [58]
circYthdc2 Ythdc2-170aa (targeting STING) Coding protein [59]
circNLRP12 NLRP12-119aa (targeting SCRV) Coding protein [60]

i miRNA 9§ AR, 22 85 10 TR AR 24 i
miRNA KW EAER s 53— J7 M, IncRNA fE
“miRNA 534S Se G+ PEHLW Fff miRNA, i
i JH 4% miRNA (8] 52 8 45 56 K e 9% )= o ad 2
SCRV /B fi )5 IncRNA W A] @it ik 2 Fhjy
XS 5 R Gy Wt (3R 2). cireRNA
JE—REF AN A IR RNA, Holgs
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HA m e ), BoE & B SCRV JE& L5 1
circRNA ¥ FHEEMAELL Tk (1) wE -
KRB IncRNA, circRNA 7E 5~ miRNA 43T 15 45
W ffF miRNA, f#BE miRNA X} NF-kB/IRF3 {55
T AR A AR, SR R e R
HUOREEIE N 3 (2) circRNA il it i 8 11 &
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FEVRIEAERT, Frmisin 2 ST 7] NF-«<B/IRF3 {5
53 % U 04 R AR AR AR PO 7 A0 R T
Fik, sREEEMH SCRV . METC A E M
7£ SCRV g rp & 42 42 /E 1) circRNA J FL
HEA TN 2 Fis .

& 3 s, SCRV B miRNA, IncRNA

F circRNA i 1f IncRNA-miRNA-mRNA-X
Fi %l . circRNA-miRNA-mRNA-X 2 4 %t fil
circRNA-Z b5 8 [ -X 8 1 (SO 75 )il 3 FhiAc s
A5 a4 bops 5 M AR . AR,
fEfsdg hryiE, |\ T Ef Mo 2o it
7y, ik 3 Fppgmmimp b 35, sl 3 Fh

Sponge effect

Antiviral innate immune
- signaling pathway upon
SCRYV infection

Sponge effect Processing and maturation

|

IL8 TNF-a. ...

IncRNA

INF Mx ...

Nucleus

B3 miRNA. IncRNAFIcircRNAHISCRV B JRIRRKE . XH H INF-kB/IRF3 {5 518 # LI e
HE, WIESCTRBIFMAVS . TRIFAE, miRNAGE 5 65405 X E 1 B mRNAR 3 ER S X455, 5l
FE mRNA B 5505 TP . IncRNAFIcireRNA T 4331 & #ERNA G F-HE 2R 0% W B miRNA - #E 1 5]
B2 35 3 JH P NF-xB/IRF3 {5 58 B 0 H A9 . EAh, IncRNA T/ miRNA BRI, 2800 T35 745 0
miRNA; circRNA, A i 2 25 % 22 IRl 11 0 B4 7 52 ] BN F-wB/IR F3 05 i 1

Figure 3 Schematic diagram illustrating the mechanisms of miRNA, IncRNA, and circRNA in SCRV infection.
The X protein represents a specific upstream protein in the NF-«B/IRF3 signaling pathway, such as MAVS or
TRIF, as mentioned in the main text. miRNAs can bind to the 3" untranslated region (3" UTR) of the mRNA
encoding the X protein, leading to translational repression or mRNA degradation. IncRNAs and circRNAs can act
as molecular sponges to sequester miRNAs, thereby indirectly regulating the NF-«B/IRF3 signaling pathway.
Additionally, IncRNAs may serve as precursors of miRNAs and be processed into mature miRNAs, while

circRNAs can encode peptides or proteins to directly modulate viral replication or the NF-kB/IRF3 pathway.
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