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R Oy 7R IR IR R T STINGTE h 4 8 (Pelodiscus sinensis)Jo R G T HIVER], sebE 1 ek
STING:H (PsSTING)[F1cDNA 751, H 4K 2145 bp, B 1152 bpKIFF IS AE, Znih383 N2 IR . AR
JF AR I, PsSTINGE AN 2 4 44~ 1% JE DXORI2ANRXR P9 5 199 i B 6 5, Coii A7 LA i R 25 43k, qRT-
PCRZE W IR, PsSTINGTE PR 0T FFAE. PRAE. Ay B, /M. B k. DLAR AN R 25E 4 4
Bigeeik, b 7R IR b (0 FRIA f A, FLUGRFFRE . /N A, T I A R 3R IA R A A PR KSR
W~ LPSHpoly(L:C)Hll 5, PsSTINGH: R 2B H 2 5 T r#a %5, 7ERIB12h i 2 3 1 % B4
(P<0.05), 24hik El & i {d, fE48h 5 B Wi Pk & BIWI4h /K1, FL AR AR IA B/ MIE AN g B g B3m . AW
RNA TG, /Mg PsSTING 235 8 5 2% T H(P<<0.05), IFN{S 5@ TBKI. IRF3. IRF7. STAT6RIIFN-
PEFERRIE KT B3 T IH(P<0.05). TEHEK293 TN H it RIAPsSTINGIHE K, G 0 3 BiE pIFN-B-luc ) j5

BT WA RRWIPsSTINGE N Z 5 1% T P 8 1 e R e RN
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genes, STING), XFRNE I H173(TMEM173).
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1.1 SKEEEnY)

SIS F A A B D T VLI N T A A R
Y, PR (50+5) g SEER AR h AR B FRAE120 L
(KT TR BRH b, ZKIR(28+2)°C, f R I B AR 1Y
2% MR KL, B IR — R PR R . FUA% —E
.
1.2 RNARHIScDNAG AL

H A A B 2H 2R 50 mg, 1) TrizolyA 2 B 4H.
ZHTotal RNA. Nanodrop 20004 Y6 Y6 EE1HA11.5 %
(1% Bt N W 58 J W K A W00 i $/2 RINA ) 4 i A 5
¥:. ZHiPrimeScript " RT reagent Kit(TaKaRa)ix
g U B T RNA RS 5% licDNA, B T-80 CUKFH )
A
13 STINGEEE

FFISMART™ RACE ¢cDNA Amplification
Kit(Clontech, 634858)i 71 & S i 35 3R 15 5y £ 3 i
FIcDNA. HR4ENCBISEE T 5% 20 Tl i) o 4
STINGH:IH 7 51/(XM_025188350.1), FHPrimer 5.0%K
PEBTHRE RS (FR 1), HEAT S FI3 K i PCRY 1Y,
PCRFZ7494°C 30s, 68°C 30s, 72°C 3min, 25/
o PCRZYFIHpMD™I19T Vector Cloning Kit
B &4 B pMD19-THUA, FA6 K A 1 )5 i ik
FH M TR, IR BT 1 AR AR A BRA =TT .
14 STINGEEFF573 47

F| FHBLAST (http://www.ncbi.nlm.gov/blast) 7
AT 3 R AR (A 1) [R] 95, ORFfinder (htt Ps://www.
ncbi.nlm.nih.gov/orffinder/)E £& - E Tl & (K] (1) 7+
TR SEHE(ORF) 7 #, Expasy-ProtParam (http://web.
expasy.org/protparam/) ¥ H #1135 A LR P 41 5 T
DN 5 ROAFDRS 237 B MIA5 L R, CLUSTALW (httPs://
www.genome.jp/tools-bin/clustalw) 4T £ ¥ 71 LL X,
i HH TMHMM Server 2.0 (http://www.cbs.dtu.dk/
services/TMHMM-2.0/) il #lll #% i [X, f#7 F Signal
P5.0 (http://www.cbs.dtu.dk/services/SignalP) il {5
SHKF %), 18 FInterPro (http://www.ebi.ac.uk/in-
terpro/) T Or 51 85 H 1 45 14 45, {8 HH SWISS MOD-
EL(httPs://swissmodel.expasy.org/interactive) Tl 25
H =45
15 STINGEEMBERAFTIL S

s I FREAR I R4 ) v R PR W 24 A,
I BOCNE . R PRAE. 6. BERE. N B
JUL PR RN B B 5 2 43, TN R O VR I IR AR AE

%1 EERE. qRT-PCRFTASIHKXRNAIFS!
Tab. 1 Primers for gene clone, qRT-PCR, RNAi and protein
expression experiments

5149 Elks2 ] A&

Primer Primer sequence (5'—3") Usage
STING-3'F  GCCATGTCCCAGGACGAAAGC RACE
outer G
STING-3'F  TACCTGGGCCTCTGCGGAGCG
: RACE
inner ACGG
STING-5R AGGTACAGGATAAAGACGCAG

RACE

outer ACG
STING-5R GGTGGATTTGGACGTTGGGTCT RACE

inner TTC
TAATACGACTCACTATAGGGC

UPM Long AAGCAGTGGTATCAACGCAGA  RACE

GT
UPM Short STAATACGACTCACTATAGGG RACE
B-actingF  GAGACCTGACAGACTACCT qRT-PCR
Bactin R AGGATGATGAAGCAGCAGT  qRT-PCR

AGGAGAGAGGCTCGTACCAG
STING-qF EiAGGACTCGGGAGACAGCAA
STING-qR

\_ CCGGCAGCAGCACCTGGAGGA  gRT-PCR
STING-qsiF
STING-gsiR  ATA
AR TCAGAAGCCGTCGCTCCGCAG

AGGC
TBKI-gF  TGCCAGTGCTTTGCTGCTTTAC RT-PCR
TBKI-qR égiACAACCTCTGTTTTTTTGT QRT-PCR
IRF3-F SiggCCTCCGTCTGGAAACGC (RT-PCR
IRF3-qR S%T:(C}TCATAGACCTTGTGGGG (RT-PCR

GACATCACCACTAATGACTAC
RF7-gF GRS qRT-PCR
IRF7-qR  GAGTTTGGGCTGATGATTTGAT qRT-PCR
STAT6-qF E;F:"i(;ACGGGGTCCTCGACCTCA GRT-PCR
STAT6-qR gcT}géTGACGTGGGCGATGGTG (RT-PCR
IFNgqp  AAGAGTTTAGAGCACCTGGAG g pog
IFN-pR é&CCTTTATGGAAGTCCCATC (RT-PCR
NCsense  UUCUCCGAACGUGUCACGUTT o .

NC-antisense ACGUGACACGUUCGGAGAATT
STING-sense CCGUCAUCAUGAUCAGCAATT RNAI
STING-
antisense

STING-petF

UUGCUGAUCAUGAUGACGGTT RNAi

AATGGGTCGCGGATCCTGGAA
ACTGCATATTCTGCTGCCGCT
GGTGGTGGTGCTCGAGGCACG
GTTTATGCGGGCCCGCCGGC

Protein
expression
Protein

STING-petR :
cxpression

—80°CUKA 2 o 4218 1.205 16 A 2 rp BB
RNA, 3 R #3 McDNA . RIE 55 B 1 i
STINGHE R 7 51), B Primer 5.0%801F 51145 5 14 5
YISTING-qF F1ISTING-qR(F 1), f# i Light Cycler
48011(Roche, 48011317 qQRT-PCRY 4 J Ji7, F& /7 15
H:95°C 30s; 95°C 15s, 60°C 30s; 45/MEFF; 95°C
15s, 60°C 60s, 95°C 15s. &F/MFEME BRI,
qRT-PCRUAS-actin K&K N A S 3, 2 gk it
X I B, SRHISPsS T 56 70 4idhs 2 18] () (2
EC
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1.6 SNERIEIFT P LESTINGE BRI

120 A BB BEHL I B4, 73 7033 55200 uL
#71.00 mg/mL JI§ % ¥¥(Lipopolysaccharide, Sigma).
1.00 mg/mL poly(1:C) (Sigma). 1x10” cfu/mLF&7K
KM R (Aeromonas hydroPhila)f11 mmol/L
PBS(FAMERT ). #3850, 6h. 12h. 24h. 48hAll
96h, fifHl g, S U IE . RN SR 2R,
H T RNase-free A5 F AT BRI, RAFT
-80°C. #%M1.2. 1L.SPTR T EFEIMRNA [R5
HgRT-PCR.

1.7 STINGIILESI& S RERAD

Wit 5l ¥ STING-petF FISTING-petR(F 1),
PCRIGFESTING R F By (T it B i /K X 48) . H
ClonExpress” Ultra One Step Cloning Kit/ (% P
BV SRIFIISTING F B AR M4k ¥ pet2 8a)iii A i
TRIVEE A, BALE. coli BL21, FIHIPTGHE S £k
HHAEA. EHEASALEEN)E, 12k
M5 s GR &, a7, AT, (Al
R R A e — IR B 1, AE B S IR He g i SR R I )
FPUILE, B T-80CLRIT.

P ML 6 773, IS B v 7K S R
poly(L:C)FILPS 5 T H 42 ¥ 48h 5, B/« AR AN
JRNESEH N, 24% 2 R PR E . A AIY] &5
ARG, xS EARAPULTE. FPiRlgG HEL
(Alexa Fluor” 488)i8 6 7 J&, DAPI (abcam) 5 4,
TEZOG A T W HH1 IR, Fl Image A4 73 # 9¢
JEHRE .

1.8 {FMAsiRNATFHL

M5 T % B STING £ [H 7 51), F) F GenScript A
F] fJsiRNA Target Finder (httPs://www.genscript.com/
tools/sirna-target-finder) i% 11 siRNAJF 71 (3% 1), PAEE
T 55 T B AT 42 HUF 51 & B ) AR BE ) siRN A 9 9]
PEXT IR . siRNAJFHIRFE Bl 5 T H 25 AR F R
AT E . 32 R R EECFIEET.60 g)BEHL 7
OS2 56 2HRT B M o RV, K B R I siRN AR T 17E
10% 5 %78, 4R J5 158 B % 4«3 F Entranster  -in vivo
(Engreen)#ikt 22250 pg/mL, JEAEVEST, 5 2200 pL.

WS E3d, Rl e, BN, HIEL.2,
LSFTIR 72 BXRNA L [ #5355 ilicDNA, F|FHqRT-
PCREG M PsSTINGHE R 2% K IFN-B5 = il i
W oCHEFL N TBK 1 IRF3. IRF7. STAT6FIIFN-BI]
FILEDL
1.9 MR RBEGLI

pcDNA3.1-PsSTING [ Fi. 5 2 (e FH A4 A 7]
W7 A R, BipecDNA3.1-PsSTING 5 ¥ (300 ng/
FL)~ pIFN-B-luc/ii %1(300 ng/FL) & pRL-TKFi 7 (30 ng/

FL) Fe e G 22 24 5L 40 g 55 57 B P FOHEK 293 T4 i,
pcDNA3. I FFURAE 9B EXS ], 37 CRE FR48h)a,
R ¥ Dual-Luciferase” Reporter Assay Systeminifl| &
(Promega) Bt B EAT 40 e 58 ekl .

2 R

2.1 PsSTINGEAF553

468 STING(PsSTING) 3 [K c DN A 7 471 4 K
492145 bp(GenBank & 3% 5 YMN442955), % 47811 bp
#J5"UTR(Untranslated Region). 1152 bpHF i[5
BLHE(Open Reading Frame, ORF) 1182 bpl#J3'UTR,
bt GenBank A 4 35 41 T 1) o AR B STINGHE [ 7 31
(XM_025188350.1)% 551 bp, 4if383 N IR, &
T8 944.16 kD, %5 HL fN6.75; NK UG L5 5
Bk, S HANEREX, 5 H25—43. 90—112.
124—142. 162—180f &I AL ; FH 2N
RXR P 5 P 3 B 75 RyoE o Ran MR g, Hgy Ry CHf
B IAMATERE 453K, H202—34807 LML AL, 9
E10N ZBAALE K (DD): 245R. 247Y. 267E.
270T. 271P. 274S. 277A. 278M. 308SH
309S. SWISS MODEL4: R & /R PsSTINGES [ Jii
H 49% (1) B JiE R 8% [HIBHT B, A& FH2 454 4 W 1) [F]
TR AR, P EE T R 1A RISYRC AR, Ak
A i 255 cGAMP.
2.2 PsSTINGB 4R 53 Fn 71 B HL Mo K2 5MIR R B HY
Tk

PsSTINGHE [RITERT I () 1070 2 2 v 351 Rk,
FoAPAE IR T R 2 s, LU IFIE . /N A
Jity, T A L 200 PR e ) 2R R R (B 1)

KSR . LPSHpoly(1:C)HI¥ 5, I
JF R RN /N v PsSTIN G 4 PR (R FH R 26 B 5

—_
(=)
1

PsSTING 211K 1
Tissue distribution of PsSTING

oo
T

*

PsSTINGFIX}Feikh &
Relative expression
level of PsSTING mRNA

Spl. Liv. int. Lun. Hea. Ski. Sto. Mus. Kid. Hem.

Kl 1 PsSTINGHHZ 3 AiidRik
Fig. 1 Tissue distribution of PsSTING
Hea. ‘0 JE; Spl. ME; Kid. '%; Liv. IF; Lun. fifi; Sto. &; Int. f;
Mus. JULEA; Ski. Bz Jk; Hem. M40, * 7R B3 1 (P<0.05)
Hea. heart; Spl. spleen; Kid. kidney; Liv. liver; Lun. lung; Sto.
stomach; Int. intestine; Mus. muscle; Ski. skin; Hem. hemocyte.
Columns marked with * are significantly different (P<0.05)
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IANFIRRE B 26 B R BRI AR S (K 2). 1
KSR T RS, 7E 12hpil) BT PsSTING i &
22 _FIf(P<0.05), 7E24hpi fl48hpif i It i 3%
(P<0.001), b = 328 FEAIC, {HAE96hpif Ik 7K
1158 3 vm T X B AL(P<<0.05; B 2A). FPsST-
INGIIFTE 7KTAE R 1 2hpili 5 2 1448 (P<0.001),
I8 J5 32 T P ARG, ZE48hpilf 221k /K T 15 % B ZH TG
73 (E 2B). /Mg PsSTING ) F ik K F-7E
12hpif &3 11 (P<0.05), FH7E24hpif 1A 2 i KE
(P<0.01), B J5 T % (1 2C).

[FFE, fEFESILPS G, FEEH PsSTING I 1A 7K
PR B, 7524 hpidk 3 5 KAE(P<0.001; & 2D).
R FR PsSTING ) 22 IAAE 1 2hpi i 5 3 3 T X6 FR 2
(P<0.01), 2R Ji& 7E24hpiik 2| W& {E (P<0.001)( 2E).

TER B 5 /N PsSTING P 5. _E 8 34E 12hpisik 2
B KB (P<0.001), SR J5 & i FEAR (& 2F). SXRaZ
FHEGEL, FEpoly(1: C) IS I IE 1 () PsSTING )3
ISZKFIE N, 781 2hpiff 230 3 72 7:(P<0.05), 724hpi
I 27K P BB A B35 10 22 7:(P<0.001; 4] 2G).

1Epoly(1: C) | ¥ J5 PsSTINGZ i /K °F- i, If
£ 12hpi(P<0.05)F124hpi(P<0.001) 43 5 L B &
HERANEEEZR(E 2H). BiE T PsSTINGE
iE7KFAE 12hpi(P<0.01) 24hpi(P<0.05)F148hpi(P<
0.0)#AA7E &2 LR (& 21),
2.3 PsSTINGEBREXRAS

Western blot#& il 45 5 &/~ 7E25.5 kDA A H L
T AIEM R B &, 5T E B TR,
I & ISTING 1) 2 wi [ B Re e 1M -

[ %} H&2H Control
73 Mgk < B MR B AL A

= % A. hydrophila treated - %\ A. hydrophila treated = % A. hydrophil.a trea'ted
. 5E, 5 A JFIELiver . 5Ly B J i Spleen . 5L, c /B Small :Etestlne
X 53 X 53 ¥ 53
RE & KA Rgad 272,
ol w8 E * = 8 E
CIPESEE * * CIPRS CIESP!
£ zq gzgl = z5
5=& 5=& §Eg
<235 0 <230 £2s0 '
° 0 6 12 24 48 96 ° 0 6 12 24 48 96 ° 0 6 12 24 48 96
K BRI BT R P e ] 7R B I BRI e ] W 7 B N TR R Y e i)
Time after A. hydrophila challenge (h) Time after A. hydrophila challenge (h) Time after A. hydrophila challenge (h)
[ X H&ZH Control [ %t BEZH Control [ %t HE2H Control
rz] LPSibHge A LPSALFELH rZ] LPSAbERL
— LPS treated — LPS treated — LPS treated
— 5 L -5 X - . .
% 53 D JFELiver % S4 E Ui Spleen % ©25 F /Mi%HSmall intestine
mg = = sk g = = g = = Heske ok
XE 2 9E 2, . Xg 520
K222 K2 - K225
=g E =L E) = 2 E
m 20 m 20 *k m 20 1.0
"G s =1 0= 0=
o O 5 =1 O o Sos
<R 225 E Z 0
5220 5=<0 S =00
S 0 6 12 24 48 96 LIS 0 6 12 24 48 96 LS 0 6 12 24 48 96
LPSHI# 5 I [R] LPSHIi# S5 [A] LPSHIi# 5 it IR
Time after LPS challenge (h) Time after LPS challenge (h) Time after LPS challenge (h)
[ % #&2H Control [ *fH84H Control [ *fH&4H Control
724 poly(I:C) AbFRL, 71 poly(I:C) AbHH4H 73 poly(I:C) AbFELH
- poly(I:C) treated - poly(I1:C) treated - poly(I:C) treated
'a:) % 4 I Liver T; % 3 ¥l Spleen 'a:) % 3 /J\%Small intestine
2 <7 [0 "Chul " b
X523 7 X § 2 K82
K2 * Rz2 ok RKz2 sk
T L E) wxk & g E w2 E
m 20 m 20 m S0
E S 5 =1 ozl
O o1 O o= O o=
> S 25 Sz 5
520 5220 2550
L% 0 6 12 24 48 96 2B 0 6 12 24 48 9 L% 0 6 12 24 48 96
poly(L:C) H= R a] poly(L:C) Hil = Il [r] poly(I:C) FIESF RIS ]

Time after poly(I:C) challenge (h)

1%} #8£H Control

A weok LH N AL B

Time after poly(I:C) challenge (h)

[ %820 Control
P21 g7k AN B AL PR ZH

Time after poly(I:C) challenge (h)
B2  PsSTING mRNAW SN 1AL

Fig. 2 The relative expression level of PsSTING mRNA after stimuli challenge
* 5 RN S 4 5 0t R4 2 1A S5 35 25 SR (* P<0.05, #* P<0.0141%** P <0.001); F[A

* Indicates the significant difference between the experimental group and the control group (*P<0.05, **P<0.01 and ***P<0.001); the same
applies below
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FH Pl AT, PsSTING & (A 15 fi i Hh 2% (1) T AN AERRAT AL ZUrR, 200t 3R AR R S
S RN /N B S 20 R 3 Rk . FERFAEZH 2 35 13, g KA M B RS B2 R (P<0.01),
o, 5PBSKTIRZH M EL, ZLPSH) 5 PsSTING & LPSHIpoly(I: C)filli et 2. 2% _Ei(P<0.001); 4l 3B
2 I, T KSR B A poly (1 C) RIS A ik B, 1R/ R, 25 3R AR R s B R

Liver Spleen Intestine

A

PBS

A. hydrophila

Lps

Poly (I:C) B

50 pm

B 5 160
<
o 140 Hkk C—J PBS
=% L 1 4. hydrophil
mE T 10 e ydrophila
bR = 221 LPS
=g 2100 7 XXH  Poly(I:C)
SES o)
enZ 80
HZR 204
Z 5 QE x sksksk
S5 T 7
S 8o 15 *% .
Qr: = ‘? T <N stk
g g 10 T X T N R
o T o
0
Liver Spleen Intestine

2H 21 Tissue

Kl 3 PsSTINGE AR G vt as R R L ANEVRI S F H 7Ot
Fig. 3 Protein immunofluorescence results of PsSTING and its relative immunofluorescence intensity in the liver, spleen and intestine of P.
sinensis stimulated by exogenous substances
A. PsSTINGH H 5 e 6 45 R B. ANEWIRIBE T B TR . PRAEAN /NG PsSTING & 1 56 EE: T35 9 65 B 1B R FI Fijidc A
BEATUHEL, T35 0 3 BE (Mean)=1% X 35 5¢ ) 38 B2 S FT (IntDen) /1% X 3T #H(Area), 542 Arbitrary Units (AU)E 7R . KA TR 4047
B I R . Bl 2R Amean+SD(n=3)
A. Immunofluorescence results of PsSTING; B. The relative immunofluorescence intensity of PsSTING protein in the liver, spleen and
intestine of P. sinensis stimulated by exogenous substances: The value of the average fluorescence intensity is calculated using Fiji software.
Average fluorescence intensity (Mean)=the sum of the fluorescence intensity of the area (IntDen)/area (Area). The units can be Arbitrary
Units (AU) and the significance between the data is analyzed by T test. The data is shown as mean+SD (n=3)
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L8 B, I H E VR R 3 (P<0.001).
2.4 SsiRNATFHFIRN A REFSLLE
WMEAAFT R, 554 M L, siRNAT$ 41
PsSTINGH ik B3 FiH(P<0.05), T E RN
58.5%; THAIFN/E @ TBKI. IRF3H
IRF7EF R FRIE /K 2.3 T I (P<<0.05), STAT6H!
IFN-pREKF R RE T W P<0.01). MIIEH
it A6 I 45 SR 9 7R B Yepc DNA3.1-PsSTING AL 1)
TFN-B-Tuc% ) 5 i % ik 3 1 e i ek HE 2H.(P<0.0011;
K 4B).

3 g
T4 B RN 7 (STING) /& R AR G e {5 5
1 % cGAS-STINGIf i P L BT ER 1, AR

g
o
1

* O * IR

. 2 T4

]

A Fe ik
The relative expression level
=)

0.5 % a
0.0 ﬁl
STING TBK1 IRF3 IRF7 STAT6 IFN-B
K Gene
[ pcDNA3.1
60 — 7] pcDNA3.1-PsSTING
skok
p] o
g
= oo40 -
Ll
R
X3
=220 =
=
[}
[~
0
N &
o)
S
Ry <%
&N
o
%Y’
BY
Q
JFUkz Plasmid

&l 4 siRNAT-Hi4h BANEN-BR S 't 2 HF S 46 45 3
Fig. 4 Analysis of siRNA interference results and IFN-f dual
luciferase test results
A. sIRNATHEE A B BE7 512 5k B 75 WA d e v Ak
[EYEHIRNAFF(F 1); B. IFN-B XU 6 5 g Sy 45 5
A. Analysis of siRNA interference results: The sequence of
negative control is a non-Chinese turtle homologous RNA
sequence from C. elegans (see Tab. 1); B. IFN-B dual luciferase
test results

il 40 B N B AR AR S 1 - I H (cGAMP), £
1A o W R LK 7 i ) P R s /N O B 5
5 % 1A A S g s S S b R AR E e
AT Tl T BB STING (PsSTING)3: K ffjcDNA
FE, W5 T 1238 PR 7 AR M A [R) 2H 23 i 3R
3 AR o H ] LR TR 2R, ST 1 PsST-
INGEER sIRN AT xF I i 225 (R R 04 [ 52 1) %
F R TFN-BAE 5 3 B (1305 Dh g, Wt 7 45 R 3R W
PsSTINGH:H 2 5 i #5 7 H AR 10 5 R )% ROV .
31 EERESEMEEESN

AL T ) Hh A B STING(PsSTING) I cDNA
JF A1 4K 82145 bp, H A FFRUREHER 1152 bp, 4
5383/ & H L, Nufis & H 4NN X, Cuig A 1/ i
TEBFEE IR, 5. HE. N REESTINGHE K 45 4+
At B X B SO STING T P4 5
fE B Ath 4 B g8 I b, 75 5 HARE 5 o F I AR+
FEC LA, 1T C ity 14D e i il 425 ) 3o 2 8 70 40 B IR
W, TS S I I R F RS TR E S
EAD Y. FEPSSTINGE LW e 5 th R ILA 24
RXR A J57 X i B 3 7, RXRIEE 7 A A2 1A Joi IR
B AR R AR BE R IR R R
STINGHIRXREE 7 & 2 R K, W RSTINGH
4—5ARXREEF M NRSTINGE 34, AR
STINGE 24, ¥« BEBRM Y FISTING R H 142
e, Tide . 1S RXRE:F ) 6 B RXRIEL 5 4
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CLONING AND FUNCTIONAL ANALYSIS OF STING IN CHINESE SOFT-
SHELLED TURTLE (PELODISCUS SINENSIS)

CHEN Ming', ZHOU Xie-Fei', GAO Jian-Jun’, ZHU Ting-Yao', PENG Jia-Cheng' and XU Hai-Sheng"*

(1. College of Animal Sciences, Zhejiang University, Hangzhou 310058, China; 2. Shanxian County Branch District, Heze
University, Heze 274399, China; 3. South Taihu Lake Modern Agricultural Science and Technology Extension
Center of Huzhou, Zhejiang University, Huzhou 313000, China)

Abstract: Stimulator of interferon gene (STING) is an important adaptor protein in the innate immune signaling path-
way, which mediates the production of type I IFNs. To study the role of STING in the innate immunity of Chinese soft-
shelled turtle, Pelodiscus sinensis, the PsSTING gene cDNA was cloned. The result showed that the sequence was 2145 bp
in full length, containing 1152 bp open reading frame and encoding 383 amino acids. The amino acid sequence align-
ment showed that, the N-terminal sequence of PsSTING protein contained 4 transmembrane regions and 2 endoplasmic
reticulum retention motifs and the C-terminal sequence of PsSTING protein contained 1 helicase domain. The homo-
logy comparison and the phylogenetic tree showed that the PsSTING protein had a higher homology with the other spe-
cies in the order Testudines, such as Platysternon megacephalum, followed by the homology with the Crocodilia and
Avian, the lowest origin compared with invertebrates. The qRT-PCR results indicated that PsSTING was expressed in
the all examined tissues including heart, liver, spleen, lung, kidney, small intestine, stomach, skin, muscle and blood
cells in the Chinese soft-shelled turtle, and it was expressed at the highest level in the spleen tissue, followed by the li-
ver, small intestine and lungs, with the lowest expression in blood cells. Compared with the control group, PsSTING
was significantly up-regulated and then down-regulated after stimulation with Aderomonas hydrophila, LPS and
poly(I:C). It was significantly higher than that in the control group at 12 hours post-infection (hpi), and reached the
highest value at 24 hpi, and then gradually returned to the initial level after 48 hpi. Similarly, the protein expression of
PsSTING was significantly increased in the spleen and the small intestine. The siRNA interference result demonstrated
that the expression of PsSTING was significantly down-regulated in the small intestine (P<<0.05) and the expression
levels of its downstream genes TBK 1, IRF3, IRF7, STAT6 and IFN-§ decreased significantly too after the interference
of PsSTING. Its overexpression in HEK293T cells could significantly activate the promoter of pIFN-B-luc. The results
of the study indicate that PsSTING participates in the regulation of the innate immunity of the Chinese soft-shelled
turtle.

Key words: Stimulator of interferon genes; Pelodiscus sinensis; Innate immunity; Gene cloning; Function
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