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Hilxamg M FE 2 BT R % 7 (hepatitis B virus,
HBV)E S BI], A& SIRT3 3@ it HEHT A Ak v i,
25 HBV W& HlsgmEt. itk #e 20 % i
SIRT3 #3171 honokiol (HKL)E A 4t HBV 1.
HKL 2 MA 2 PR —Fh Z 28k &9, v
5 bk SIRT3 A (i F1k1 Bk HKL 41, 3-TYP
YEA SIRT3 HYREEEMEIN SR, dH FHFZopiik
RemFgE 19 B X SIRT3 IR ARFSY, BE5
1 (Danio rerio) H14: 3k 8 (Sparus aurata)!
25 E W) SIRT3 A 41425 57 F Tk A2k (AR it 4
BEOReC g RiA . SR, HATM SIS SIRT3 M
FERBES T 0 4 Ik e £ 0 o 2 R ) 4

S ¥R 8% SIRT3 78 ISKNV L Ve, 7
WFGE B Se 40 BT SIRT3 (45 Fi Tl fg, AR5
ISKNV JEYLH 5 R P . A1 SIRT3 H& K 1 f Jye i
B, A3 IR SE S . AR EE R SIRT3 4444
T R AU S R 3R ) ISKNV 385 19 AR
b, WFFEE5 54 AU BT S AR i L

1 #MHEFE

1.1 ##
LRI (6+1) em, W E ) ZRAE 75 8 K

4% W% Mk 41 il 2 (Chinese perch brain cells, CPB)
Fl ISKNV FE#R ¥ i A 52535 % (R 7, 2xTaq Mix,
T4 DNA #EH:HF . pMDI18-T # 4K F E.coli DH5a
B2 ST TaKaRa 2] BRI & 6
H OMEGA /A Fl; L-15 855758 | iR | 17 F1 PBS
W H Gibco ZNH]; SIRT3 837 A i 70 W8 T
MedChemExpress 23 7] ; siRNA Fl5 |4 | 4 W3
A RS FD 45 ;. FuGENE®6 % e i 7l il
Promega /A Fl; i 1 ik R 4 $2 B 50 & ) B b g
R A AL B A B2 75 Trizol W1 JH Ak 2125
J7: 5xAll-In-one RT Master Mix I H Abm 2\ 7);
SYBR Green Pro Taq HS FiR AN &M H g &
BhEG AW TRERARA A, 12%8E 576 il T
Life 2\ ; #a¥i SIRT3 (10099-1-AP) . GLS (12855-
1-AP). GDH (14299-1-AP)Fl {47 -actin (66009-
1- Ig)JF Proteintech 2\ Fl

12 FHik

121 SIRT3EMEZFE 1 Trizol #2£1HL CPB 4l
B RNA, A 5xAll-In-One RT Master Mix Kit JZ 5%
RNA 5 cDNA, HRYE6RE 4 SIRT3 J¥ 51, &
i+51%) SIRT3-F #1 SIRT3-R (3 1), *JH PCR ¥”
W% SIRT3 K, RNAZRA: ¢cDNA 2 uL,

x1 AHREAMSIH SRNA
Tab.1 Primersand siRNA used in this study

£ FK name Il application J¥51(5'-3") sequence (5'-3")
SIRT3-F . ) ATGAACAGGTCCAGGTCCAGCTGGG
SIRT3 W52l cloning of SIRT3
SIRT3-R TCAGTTGCTCAGGCTGGATGATGCAG

siRNA-SIRT3 (S)

CCCAAAGCAGACCUGCUAAATAT

SIRT3 MYk knockdown of SIRT3

siRNA-SIRT3 (AS)
scrambled siRNA (S)
scrambled siRNA (AS)
ISKNV- ORF007-F
ISKNV-ORF007-R
ISKNV-ORFO007-Probe
q-18S-F

q-18S-R

q-SIRT3-F

q-SIRT3-R

q-GLS-F

q-GLS-R

q-GDH-F

q-GDH-R

BAMEXT B negative control

Y672 & PCR qPCR

i
izl

UUAGCAGGUCUGCUUUGGGATdT
UUCUCCGAACGUGUCACGUATAT
ACGUGACACGUUCGGAGAAATAT
CGAGGCCACATCCAACATC
CGCCTTTAACGTGGGATATATTG
CACCAAACTGACCGCGGACTCGT
CATTCGTATTGTGCCGCTAGA
CAAATGCTTTCGCTTTGGTC
AGCCACCGACCCAACTACATAC
GTGTAGCACAGGTGACAGGAAGC
TCCTGCGGCATGTACGACTTCT
CCAGCTTGTCCAGTGGAGGTGA
AGGTCCGTCACTATGCCGATGC
AGATCCTCCACCAGCTTGTCCTC
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SIRT3-F F1 SIRT3-R (10 pmol/L)4% 2 pL, 2xTaq Mix
25 uL, ddH,0 19 uL. KW AR 94 °C 5 min;
94 C 305,60 C 30s,72 ‘C 2 min, 32 ME;
72 ‘C 5 min, PCR =¥ EA7 Ui Mk, ¥ Il A
BrrilE % pMDI18-T 44K, HUBHME FE R AT )7 o
122 F5 4% ] NCBI A Protein blast
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) #fi & P& 5F
[X; H SMART (http://smart.embl.de/) Tl 4% #4) Jak
KHIhfE; 1] DNAMAN 8.0 Fb x4 LM T 51; ]
SWISS MODEL (https://swissmodel.expasy.org/)if
T =AM R, MEGA 7.0 H1 Neighbor-
Joining FVA M HEHEIL

1.2.3 #f SIRT3 EFEMFRIESM  HEHL 10 R,
PRBCHSLE . e RS B MR, JRE . 61
O BB WL FARE L 11 S48 RNA,
1 cDNA J5 FH qPCR LK SIRT3 Rk 1F ML .
R PRI 10 oK, YL 0590176 e g,
3 100 pL ISKNV (1x10° TCIDso/mL), X & 2H 5
4100 uL 0.75% (W1 V& FER K, S5 0h. 3 h,
6h, 12h, 24 h, 48 h, 72 h Fl 96 h K& g i
SIRT3 Fik1EH . B2 CPB 4ijE4% ISKNV g
B (MOI=1), &Y 5 A[FEE] S A qRT-PCR %
Fil western blotting ¥ CPB 4l il HF SIRT3 3 ikt
o BAEE SR 3 AEE

1.24 SIRT3ERERZEFHMER H CCK-8iLH
& HKL F1 3-TYP M4k % . CPB 4ifiiiF &2
Y5 1 hJ&4e ISKNV, &Y J5 72 h H qRT-PCR 7
F1 western blotting #;il] GLS Fll GDH A ik 15 4 o
CPB 4l 4% siRNA-SIRT3 F scrambled siRNA
(F 1), FEYLJ5 72 h Kl SIRT3 FiA1E I . 40 fs
YL 24 h JRYe ISKNV, Y5 48 h il qPCR %™
RN ISKNV PR 20 $5 D14k, eSS 72 hIicsE B,

1 75 150

M7 TCIDso; J&YeJ5 72 h ] qRT-PCR 3 Al
western blotting ¥l GLS 1 GDH & ik M .
125 EFEFRIEDW H qRT-PCR LAl SIRT3 .
GLS Fl GDH mRNA ik & L)L 18S rRNA 2,
] SYBR Green Pro Taq HS ¥l mRNA £ik#,
FWAA& Z A 2xSYBR Premix 10 pL, cDNA 1 pL,
1E. &51% 0.4 uL, ROX Reference Dye (4 pmol/L)
0.4 uL, ddH,O 7.8 pL. PCR N FEFN: 95 C
1 min; 95 °C 155,60 C 30s, 40 MEH, B L
W3 WER, A 27T % mRNA M &L
e S 1,

1.26 EBREBEENESH  H Western Blotting
K SIRT3 . GLS 11 GDH & [ # ik &, 2B &
FFEah, 22 SDS-PAGE 435, ## % PVDF fii, %
B —Pi(HPt SIRT3 .GLS .GDH Fl f47¢ f-actin) 2 h,
BFE P2 h, TR,

127 Gitsath BdERIET 3 AEE SR, U
FEE PR 2 (3:SD)#E /R » ] GraphPad Prime 6
22l H1 SPSS 21.0 A4 43t it 22 5 F0 b 251k
ZSFBER P<0.05 3R, ZEMEEN P<0.01
TR,

2 HZRE5HMH

2.1 % SIRT3FEFI4SH

% SIRT3 3L R % F 15 ) 12 AE 424K 1350 bp,
fih 449 N HMR, HARSF X (127~367 aa) 2 A SIR2
R REEMI, 3% 154 NADE5& 074 . 114
JEWIEEA LS 4 LSS (E 1), SMART
oy BTz 2 DR ST XA A 0 R UR 25 49 35 (plant
homeodomain, PHD)FIEEHE AH 45 #435k (zine fin-
ger associated domain, ZAD), DNAMAN [t Xf
SIRT3 ZHMITH, 5 KH M, &40 FIRE

I 30

225 300 375 450

Query seq. W
N Y4550, substrate bi.nlding site 4 :
- A A

AD*Z5-&3; 5 NAD* binding site 2%

R specific hits
FBZ N superfamilies

TnbE

SIR2 superfamily

i ;% Znibin

Bl 1 8% SIRT3 AYARSF 45 44 3%
Query seq.: it SIRT3 &I 751
Fig. 1 Conserved domains of Siniperca chuatsi SIRT3
Query seq.: amino acid sequences of Siniperca chuatsi SIRT3.
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EEOEAR LL, Com % Ny ol MR TE S A, 740l 22 $R SIRT3EBEMFRIESH

87.42%. 87.63%1 85.71%, SBEhfh ., 440, ZE R IR, SIRT3 mRNA TG 45 4H 4R 3k,
A RRAVNRAALL, PRSF X FEPER S (B 2). HAe e B Rbsamm, HUOEM, k5. O
SWISS MODEL Tl SIRT3 5 A SIRT3 i =% Wk, H'B . Mx. W0, FFRE. LA . 5 R 40 A
SRR F AL, Hoh o IBER G MM R, R ERAN(E SA). ISKNV BRYLERS, ML
B FEEM S (E 3). MEGA % SIRT3 &4  SIRT3 mRNA FIAETE 3~12 h B ETHE, 7£24 h
bR, R AL MBS MRy —7, S WEEFRR, 7E 48~72 h FRRTbE, 7E 96 h FEAK(A
Hfl a2k A —7, % SIRT3 SEEHTELKER  5B). ISKNV IKSMNEY: CPB 41fiU)5, SIRT3 mRNA
HIE(E 4), IR 3Rk T 7E 6~12 h F148~72 h W & FHis,

B Siniperca chugisi « -+« «vvvveevnennnss MNRSRSSWDKKAPQPPVTRITRSSSSQARHNDPAESQDSGPGPYGKORKKQTDSALAQDLSQMSVSGQ . DGLPLSKGKMS 79
KA Larimichthys crocea « -« -« -««vvvneenenns MNRSRPSWDKKAPQPPVTR I TRSSSSQARHTNPAETKDSGRG T YGKORKKQTDSALAQDLSOMSVSGO . GGLBAS . . HVG 77
F 405 Perca flavescens -« - -« -vvovveeraennns MNRSRSSWNKKAPQPPVTRMTRS SSSQTRPTDPTETHDSGTGPYGKQRRKQTDSALAQDLSQMSVSGL . DALPTSEGKMS 79
P HI4ERY Etheostoma spectabile - -« -« vvovvnrvneennns MNRSRSSWNKKAPQPPVTRMTRSSSSQTRPTDPTETODSGPGPYGKQRRKQTDSALAQDLSQMSVSGL . DALPTSEGOMS 79
BEILAA DANIO FEFIO ~ « « « ~ =+« o e e et e e e e et e e et e e et MLYLNTFLPSVCRRCFAENLLWRRGLTTTQNLSRTKLVHQ . KTUSHFPHAQK 51
%ﬁgﬁ MOFONE SAXALIILS « « « « « =« « o« o e et e e e e et e et e e e ae s s ae e aeasssesseaeensseeeeaesssenensensseeeeasensoseneansnseeeasensans 0
%0 N Homo sapiens « -« ---+--.-. MAFWGWRAAAALRLWGRVVERVEAGGGVGPFQACGCRLVLGGRDDVSAGLRESHGARGEPLDPARPLQORPPRPEVPRAFRRQPRAAA 87
%ﬁ O}yctglagus CURNICUIUS « « « + « v o o e ettt ettt et e et e et e e e st oneeeeennesseaeeesensesoaeeeseoneesonenssoneesoneneeannnnaes MALWSOQRVVA 10
JINBU MUS MUSCUIUS + « « + + o« e e e ettt ettt ettt it ettt e it e e e 0
4% Siniperca chuatsi KGSSDPVOAGOSSGSRS DOGSPSAFAAKSSSRG . . . A A SipY PEAT F)i00) 176
K #f Larimichthys crocea DCSSEPVOAGOSSGSRSDOGSETTFAAKPKSRG . . . 8y A SiPY PEAT FIY8)) 174
#4481 Perca flavescens KGSCVPVOAGQSSGSTSSPGSPSALAAKSSSOG . . - KNVYAY jge! A §iPY PEA T FIig0) 176
¥ J4EHY Etheostoma spectabile KENCGPVYOAGOSFGSMSSL.GSPSALAAKSSSRG . . . GASVARLVKLGRCK VUYACAGT sTMSGTPDF A (DY PEAT F|D) 176
B D44 Danio rerio GAAFLSQFIYCPAAFTKCGGTRGLEGGGRDNVH . QQTISEDTAEK T RERKFKR I \AUMINC-XARINELIcARING J4n 150
ZRBUB MOrone Saxatilis ... ......ooo ittt HR 45
%5 N\ Homo sapiens PSFFFSSIKGGRRSISFSVGASSVVGSGGSSDKGKLSQDVAELIRARACQR (VVINGAGI ST)ZSGI PDF! FH 187
K4 Oryctolagus cuniculus ALRLWGPT . GGRRPVSLSARAPSISGSRGRPER . . FSWODVAEL IRTGACORVYAY FH 107

INBR Mus musculus - .. ...ooo oo e FH 45
8% Siniperca chuatsi DigO A A TAYBABEAKHAT 276
K#ifh Larimichthys crocea Digo) A A TPYPAAEAKHAT 274
4 5 Perca flavescens Digd) A A TAYPADEAKHAT! 276
5 W44 Etheostoma spectabile Digo) A TAYSAEAKRATIUNDT\AZT®TE®SATY 276

¥4 Danio rerio A RMA FATA RRDYKGIELRDDINAGTISSKSPTOKGII 250
25885 Morone saxatilis A R RLA A LRKCEGIELRPDVYSGTIUZKEPTORGVY 145
£ N\ Homo sapiens R A ARJA ORPFPGIIDIR . &« v v oo eeeeeennns 269
FR Oryctolagus cuniculus R R RVASHRZA 2 RRCFPGADFRGD 207
JINE Mus musculus R RA A A RRSFEGADIWAD 145
% Siniperca chuatsi 335V NA3FSIDIAZOK Y IJLETKIISLKINNART T OMEPFASLY
K#&th Larimichthys crocea [S32V\S3ASIDIAZOK YL HTENFKIANAI T SMEPFASL
44 Perca flavescens (s ViA3ASaDIEOK Y QL HTKIS YK NIRRT T M= PFAST
& Ma4Z45 Etheostoma spectabile |23V A¥ASADIBLOK YIILHTRINBLKEANARL T OMEPFASL
LL4h Danio rerio 1830 TIFEXFINZOHEIITY LTINIR TENDIART
L8185 Morone saxatilis SNIUIAGIFINZREEIFKY L T|D)PyT LNIAIT
E)\ Homo sapiens ....................................
FH Oryctolagus cuniculus IPE(AEREELH DFPNADLLIEMIGTSL
JINEL Mus musculus IS38I\BIEIOMZARET LHVMANIATINIRAT T 1 chf3a
8% Siniperca chuatsi §GSOBTIRF PTLESSBrSVSEOT -COSREA SE s PERMETSR PRPCAORAASSCSEETDSETDSKSSASSSTS . 449
K& ta Larimichthys crocea YRSQETLNIPALISSPPSVSGOTPCOSRGYSEPPGRMETSKSRPGAORGASSGSEETDSETDSKSSVSSSLS . 447
#5485 Perca flavescens URSQETLTIPTLISSPGSVSGOTSFQORRGAPEPPGGMETSRSRPGGORAASSGSEETDSETDSKSSASSSLS . 449
& M4E45 Etheostoma spectabile URCOETLSTPTLISSEGSVSGOPSCOSRGAPEPPGGMETSRSRPGGORAASSGSEETDSETDSKSSTSSSLS - 449
%E&ﬁ Danio rerio I‘ VG..... RDK . ittt ittt teeeeeeeeeeeeaeeaeseeoeseeaesneaeaaesssosseennnnns . 357
28085 Morone saxatilis YAAG. . . . . BORAATKTEE . « « « e ettt et et e et e et e e e e et e eaaneeeaannees . 258
£ N\ Homo sapiens VQRE. . . .. TGRLDGEDK - « « « « e vt et e e a e et e e e e e e e et . 345
FAR Oryctolagus cuniculus TORE. . . . . TRELDGRDT .+« « vt ta e ettt ettt et et e e e e e e e e e e e e e eeeeeeeeeas . 319
7NE, Mus musculus JORE . . . . . 13 oM lce) » 1 S . 257

2 SIRT3 &SR T 41 Lxt
{#i F§ DNAMAN [tX] SIRT3 AR T F; 58 RSP T 51 LUR 68 SR, m RS IF S LUK 6T R iR, K
(XP_019129197), #&4:fiti(XP_028441325.1), #Mifi(XP 032378453.1), Zk&Lfi(XP_035507583.1),
BEE £ (NP_001073643.1), & A(NP_001357243.1), ZAH(ACI70656.1), /NFL(CAT18608.1).
Fig. 2 Alignment of amino acid sequences of SIRT3
Amino acid sequences of SIRT3 were aligned by DNAMAN; completely conserved sequences and highly conserved sequences were
shaded in black and gray, respectively. Larimichthys crocea (XP_019129197), Perca flavescens (XP_028441325.1), Etheostoma

spectabile (XP_032378453.1), Morone saxatilis (XP_035507583.1), Danio rerio (NP_001073643.1), Homo sapiens
(NP_001357243.1), Oryctolagus cuniculus (ACJ70656.1), Mus musculus (CAJ18608.1).
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Siniperca chuatsi SIRT3

Homo sapiens SIRT3

Kl 3 8% SIRT3 5 A SIRT3 i =454
Fig. 3 Tertiary structure of Siniperca chuatsi SIRT3
and Homo sapiens SIRT3

TE 24 h S EREAR, 05 RENE Y 28 AR Tk S
[ (& 5C I 5D).,

2.3 g#E SIRT3 Xt ISKNV F S A S B AR 15
Eap=A )

FERE IR IR IS R MR BE I 259, 45 R Bon
A0 7 umol/L HKL (SIRT3 #43h5)) 1 10 umol/L
3-TYP (SIRT3 7)), 72 h WA IE 119k 80%
(Bl 6A F1 6B), i — L4l HKL. 3-TYP il
siRNA-SIRT3 (siS3)%] SIRT3 ik KM, 455

7 SIRT3 & [ R IA 1 7E 7 umol/L HKL 4 F 2 33
hn, 7€ 10 umol/L 3-TYP AbBRv G & & 481k, 7
siS3 gL g (Kl 6C). HIL, ¥ 7 pmol/L
HKL. 10 umol/L 3-TYP Fl siS3 T JF Lzt .
qRT-PCR 55 /R, ISKNV EYLII[A], B3t
N7 pmol/L HKL, GLS il GDH mRNA $3k B %
(& 6D); #HN 10 pmol/L 3-TYP, GDH mRNA
FIKEETFM, i GLS mRNA ik W & 251k
(8l 6E); siS3 ;YL h, GLS fl GDH mRNA ik
BZE T IH(K 6F), Western blotting 25 /R, ¥
7 umol/L HKL, JE&Y 4 g 1 A& B 40 il GLS
1 GDH FiLEZE L& 6G); N 10 pmol/L
3-TYP, JRYL4Hirh GLS #1 GDH #ik 2 T,
KRG 4 GDH ik i3 T (&l 6H); siS3
Fe el b, SRR 20 M AR R L A B b GLS AN
GDH A 8 2 T (& 61). &% I, SIRT3 {75
AWML HE T2 GLS #l GDH B3k,
2.4 4= SIRT3 X ISKNV £ #1858 Y 220
qPCR Z5H: /R, 7 umol/L HKL Ab ¥4
ISKNV SR 20 5 DU 2 4= (8] 7A), 10 pmol/L

91— #4481 Perca flavescens
83% 45, Siniperca chuatsi
31 K# 4 Larimichthys crocea

34] [ PEL N Maylandia zebra

99 9L B ® B 3k Oreochromis niloticus

100

ZF% Paralichthys olivaceus
L #fi& Monopterus albus

W 4% Oncorhynchus mykiss

I

JI\I& Xenopus tropicalis

BELy 44 Danio rerio

100

84

28045 Morone saxatilis
JE3Y Gallus gallus

/NE Mus musculus

0.050

92
4?‘_‘: £ N\ Homo sapiens
59 5

WIZE Capra hircus

4% Oryctolagus cuniculus

Bl 4 T SIRT3 2 SEFR T 51 Lb X 45 A4 8 1) 2R S kA v
BE LU f8.(XP_004553451.1), J& % B E40(XP_005470975.1), FHE(XP_019934238.1), ##E(XP_020467789.1),
JI 6% (XP_021429870.2), JRWE(CAL49353.1), JXS(NP_001186422.1), LI=:(AWG96534.1).

Fig. 4 Phylogenetic tree based on alignment of amino acid sequences of SIRT3
Maylandia zebra (XP_004553451.1), Oreochromis niloticus (XP_005470975.1), Paralichthys olivaceus (XP_019934238.1),
Monopterus albus (XP_020467789.1), Oncorhynchus mykiss (XP_021429870.2), Xenopus tropicalis (CAL49353.1),
Gallus gallus (NP_001186422.1), Capra hircus (AWG96534.1).
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Fig. 5 Expression analysis of Siniperca chuatsi SIRT3 gene
A. Expression of SIRT3 mRNA in different tissues of Siniperca chuatsi; 1: hind kidney; 2: gill; 3: head kidney; 4: heart;

5: trunk kidney; 6: brain; 7: spleen; 8: liver; 9: muscle; 10: stomach; 11: hemocyte; B. Expression of SIRT3 mRNA in spleen of
Siniperca chuatsi after ISKNV infection; C. Expression of STRT3 mRNA in ISKNV-infected CPB cells; D. Expression of SIRT3
protein in ISKNV-infected CPB cells; * indicates significant difference compared with 0 h (P<0.05);

** indicates extremely significant difference compared with 0 h (P<0.01).
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Fig. 6 Effect of SIRT3 on ISKNV-induced glutamine metabolism
A-B: Viability of CPB cells at 72 hours after treatment with different concentrations of HKL or 3-TYP; HKL: activator of SIRT3;
3-TYP: inhibitor of SIRT3; C. Effects of 7 umol/L HKL and 10 umol/L 3-TYP and siRNA-S/RT3 (siS3) on expression of SIRT3; D-F.
Effects of 7 umol/L HKL, 10 pmol/L 3-TYP and siS3 on the mRNA expression of glutaminase (GLS) and glutamate dehydrogenase

(GDH) genes; G-1. Effects of 7 umol/L HKL, 10 umol/L 3-TYP and siS3 on the protein expression of GLS and GDH. * indicates significant
difference (P<0.05); ** indicates extremely significant difference (P<0.01).
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Role of the SIRT3 protein in spleen and kidney necrosis virusinfections
in Siniperca chuatsi
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1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
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Immune Technology, Guangzhou 510380, China

Abstract: Siniperca chuatsi is an economically important freshwater fish species cultivated in China. Infectious
spleen and kidney necrosis virus (ISKNV) is the main causative agent of disease in S. chuatsi and causes huge
economic losses in aquaculture. Viruses depend on cellular metabolisms for rapid replication and proliferation, and
metabolomics analyses have revealed that the carbon flux of glutamine metabolism increases in ISKNV-infected
cells. Previously, ISKNV has been reported to up-regulate the expression of glutaminase (GLS) and glutamate
dehydrogenase (GDH) genes in host cells. These enzymes mediate glutamine metabolism and are necessary for the
production of high-titer ISKNV particles. However, the mechanism of ISKNV-induced glutamine metabolism re-
mains unclarified. The silent mating type regulation 2 homolog 3 (SIRT3) is an NAD'-dependent deacetylase that
regulates cellular metabolic conditions and participates in biological activities including cell cycle, mitochondrial
ageing, and energy production. SIRT3 has been widely reported to respond to nutrient deficiencies and participate
in cancer progression by regulating glutamine metabolism. The metabolic status of virus-infected cells is very
similar to that of cancer cells, suggesting that SIRT3 may play a regulatory role during ISKNV infection. To clar-
ify the potential mechanistic link between ISKNV and glutamine metabolism, we analyzed cloned sequences of S.
chuatsi SIRT3 and detected expression of SIRT3 in different tissues of S. chuatsi. Then, the time-dependent
expression patterns of the S. chuatsi SIRT3 in vitro and in vivo after ISKNV infection were assessed using
real-time fluorescent quantitative PCR (qRT-PCR) and western blotting. Finally, the effects of SIRT3 on glutamine
metabolism and the proliferation of ISKNV in host cells were analyzed by regulating the expression and the
activity of SIRT3. Results showed that the S. chuatsi SIRT3 encoded 449 amino acids that showed high
conservation. Expression of SIRT3 in 12 tissues of S. chuatsi was detected by qRT-PCR, with the maximum
expressions obtained from the hind kidney. Moreover, the expression of SIRT3 was lower in the spleen, the target
organ of ISKNV infections. /n vivo and in vitro infection tests results showed that ISKNV infection significantly
increased the expression of SIRT3 in S. chuatsi spleen and brain cells and that the time-dependent expression pat-
tern of SIRT3 in spleen and brain cells was similar. Subsequently, we found that the expression of GLS and GDH,
the copy number of the ISKNV genome, and the titer of ISKNV significantly increased in ISKNV-infected cells
treated with 7 umol/L honokiol and significantly decreased in ISKNV-infected cells treated and transfected with
10 pmol/L 3-TYP and siRNA-SIRT3, respectively. From the results described above, ISKNV infection was shown
to induce the reprogramming of glutamine metabolism via SIRT3, suggesting that SIRT3 may be an effective tar-
get for antiviral therapy.
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