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MBS LRk DNA BHEEE ¢cGAS-STING ;@ %1% i3 fh 2h Bk T & AL 40 i 1 5

Fd"? HRAEET R, B 400038 TR, R A E K (B S EERY) BIREEEY R SR
LR SRS T T AR U PR S A T R SR 3 e A B AR

(HWZE] HRY  RITLHRK DNA (mitochondrial DNA , mtDNA ) B TR S 4801755 R Ul 3l k-1 ¥ L
ZH 2 (rat pulmonary arterial smooth muscle cells, RPASMCs ) 3455 if i 4 F M Rl REML L. Jii D1%0,
B4 b FE RPASMCs 43 3 41 (n=3) : #4841 48 24 h 4 Bh4E 48 h 2, QIR A(CsA) #HI ZR k 4
18 375 54 4 £1. ( mitochondrial permeability transition pore, MPTP )43k 3 4 (n=3) : ¥ & 40 . G4 48 h 4H |
B4, 48 h+CsA AhFHZH . @siRNA AR T 90 R £ R H H 1 ( stimulator of interferon genes, STING ) 323K
53R 3 M (n=3) : FH+NC 4] HAR 48 h+NC 4] B4 48 h+si-STING 4], @R H CCK-8 Fa 4 fu 3 5 ,
RT-qPCR ,Western blot fl|#tk GMP-AMP 4 ( cyclic GMP-AMP synthase ,cGAS) \STING 3478 21 il #%
i Ji ( proliferating cell nuclear antigen, PCNA) By LR 55 1 %15 , qPCR A& 240 i it mtDNA F&fil, ELISA
e 0 20 Bt 55 7 Vi A CXC #a kA FHeAA 10( C-X-C motif chemokine ligand 10,CXCLI10) /K-, 454 B4
Ali755 RPASMCs Bl miDNA (P<0.01), i 3% [ ¢GAS STING ,PCNA [ 3%k (P<0.05), 44 58
CXCL10 f43h (P<0.01) , A 3 RPASMCs 34%8 (0. 44+0. 02 vs 0. 72+0. 03) ( P<0.05) , i MPTP
AT BELT mDNA J&J ( P<0. 01) | 5.2 F J cGAS .STING .PCNA [{133k (P<0. 01) , F&{IE CXCLI0 9487k
S(P<0. 01) , 3 5 25 1161 B 48 5 S 1 RPASMCs 458 (0. 74+0. 12 s 0. 4320. 06) (P<0. 01) . Bk fi
STING W] {2 2 T ] PCNA f{)4235 (P<0. 05) , [F#fIk CXCLIO 43 MK F- (P<0. 01) , Jf fit 2 4 i e 4175
ity RPASMCs H75¢ (0. 68+0. 03 1s 0. 58+0.01) (P<0.01), 25 B4 il 7 S 18 L 41 B4 mtDNA
IR LA RS 58, HHLH AT RE 5 cGAS-STING J8 B 1 30E A K

[X#IA]  mtDNA Bl ; cGAS-STING 3 P ; i 2y ok V-1 JUL A L 5 Sk 4 396 5
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Hypoxia-induced mitochondrial DNA release promotes proliferation of pulmonary

arterial smooth muscle cells via activating cGAS-STING pathway
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[ Abstract | Objective To investigate the role and possible mechanism of mitochondrial DNA
(mtDNA) release in the proliferation of rat pulmonary arterial smooth muscle cells (RPASMCs) induced by
hypoxia. Methods (1) RPASMCs were divided into normoxia group, hypoxia 24-hour group and hypoxia
48-hour group (n =3 for each groups), and the latter 2 groups were exposed to 1% O, for 24 or 48 h
respectively. ) Cyclosporine A ( CsA) was used to inhibit the mitochondrial permeability transition pore
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(MPTP) , and then the RPASMCs were divided into normoxia, simple hypoxia 48-hour and hypoxia 48-hour+
CsA groups (n=3 for each). @) SiRNA was adopted to knockdown the expression of stimulator of interferon
genes ( STING), and the cells were subsequently divided into normoxia+NC, hypoxia 48-hour + NC and
hypoxia 48-hour+si-STING (n=3 for each). @ The proliferation of the cells was measured by CCK-8 assay.
The expression of cyclic GMP-AMP synthase (¢GAS) , STING and proliferating cell nuclear antigen (PCNA)
at mRNA and protein levels was detected by RT-qPCR and Western blotting, respectively. Cytosolic mtDNA
release was determined by qPCR, and the level of C-X-C motif chemokine ligand 10 ( CXCL10) in the culture
supernatant was tested by ELISA. Results Hypoxia induced RPASMCs to release mtDNA (P<0.01),
significantly up-regulated the expression of ¢cGAS, STING and PCNA ( P<0.05), enhanced the secretion of
CXCL10 (P<0.01), and thus promoted the proliferation of RPASMCs (0. 44+0.02 vs 0. 72+0. 03, P<
0.05). However, inhibition of MPTP blocked mtDNA release ( P<0.01) , down-regulated cGAS, STING and
PCNA (P<0.01), and decreased CXCLI10 level ( P<0.01) and hypoxia-induced proliferation of RPASMCs
(0.74£0. 12 vs 0. 43+0.06, P<0.01). The knockdown of STING also suppressed PCNA expression ( P<
0.05), reduced CXCL10 secretion ( P<0.01), and inhibited the proliferation of RPASMCs (0. 68+0. 03 vs
0.58+0. 01, P<0.01). Conclusion
promote the proliferation of RPASMCs, which may be related to the activation of the ¢cGAS-STING pathway.

Hypoxia can induce smooth muscle cells to release mtDNA and

[ Key words | mitochondrial DNA release; cGAS-STING pathway; pulmonary arterial smooth cells;

hypoxia; proliferation
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fifizh ik & JE ( pulmonary artery hypertension, PH) &
— TP B Ay S I LA WA, AT I 1T A R
PRI bk 77 T i, e 23 3506 O 6 0 B MEVR TR B
PP . B ET, Il bk & R R T B AR TP TEY
254, B I L 30 02 (HAREE R AL, i3
Jok s FE B 5 AR A RAUN 50% Ze A7 o eS8 1 il
Bk e F B ESR P, w] g R M sl k- LA L N R
AL AR IEAN S S A — R A 3 P ek 2 5 i I
FA L e B T T UL A s 8 g A i
MAEFEEP R T EEEN, DER R, BB
RAR UG Sl B SAE S E W pS3 15 53l B A
AT T WA ML A S5 3 5, 2 5 il sh ik s
AT S A o SRTTT, ot 400 3 it 20y K ~F- 9 JUL 40 i 38 4
PRI U0 AL 86 A 5 4 B B, X603 DL 200 L S
AL TR AT, R] S il S 1 i 3 ik o s ) 17 9 42
HEFS AR

SRR AR RE & 1), A AN Ay %
i, EEA DT ATP (197742, [ 2 5 U JAE L
L A HLAE 5 e L B W R A B O T A A A i A
s o Ok BRI R I LRk Bh 2 R
SRR E i 2RO IR B Ay 2 5
Tt sh ok 5 i 4 2 2B R LT L 4k A B 38 R 1Y
mtDNA {0 B B LR AHC T, 22 5 A

YRR U0 O B e S S5 R
cGAS J&:—Fh 4 ifa Jit DNA 852 2%, 3 1 45 45 240 i 5 Y
DNA ffi & A6 Ak, 4L 72 A cGMP, cGMP 15 R 55 —
R BTG NiiE STING, 2 5 A W RAE 5% Z Rk
HGE AR B AT SR A ok PR Th B
A ROS A i 2 45— R BN B AR . R AR RE 757
5 mtDNA BEL, [7] B mtDNA 53855 45 TG 56 &
HUARIE . A 5T 08 3 /N T3 RNA (CsA b3
SR ARG mDNA B0 Bl S8 75 5 114 i 20 ok S Vi L
SEFE P L

1 #R57T%

L1 A5 RA

R ERFAR Bl kT8 LA L ( RPASMC) 1 [ 5% IR
H:Wova), DMEM/F12 35333504 B Genview /A 1) , Opti-
MEM 1532350 B Gibico 2\ W], BG4 135 W H HyClone
25wl o /N RNA | 75 B8R AR 98 W) & B, STING
T4 P %1 si-STING {4 #08 /% %1 )y CCAUGUCACAG-
GAUGGCAATT, cGAS Hiiik (185 :ab179785) Ity H P&
[E Abcam 7\ #]; STING 44 ( 4% 5 19851-1-AP ) |
PCNA T (47 5 : 10205-2-AP ) | o-Tubulin 7 {4 ( 4%
5 .11224-1-AP) ¥4 H & [E Proteintech /> 7], PBS,
TBS EF P TRy 0 B 1A 7 5 40 i 4 VR
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W (RIPA) [PMSF BCA 5 i B2 0 7 100 & R i
SAACYIEARIC Y LD E PR TG I A il o KA
), HEPES Buffer IlJ 5 K Bl 2\ ] ; Digitonin ) H 1t
[E 2R 75/ F] ; CXCL10 ELISA 57 & (%75 : ml003081)
W 9 i EE 2 7] 5 CCK-8 3805 & (585 : CKO4) Ity 5§ H A
[F){= 20 7] s RNA $2 a0 & (1745 : R6834-02) iy F ¢
OMEGA 724 v ; 51y th 36 [ Tnvitrogen 23 w) & i
DNA $2 I & (575 : 51104 ) g B £ 5 QIAGEN 2
) ; LipofectamineRNAIMAX ( 52 5-; 13778-150) Ity H 3£
Thermo Fisher Scientific /5] 3 {48 T AE vk M B 9% F
Baker Ruskinn 22 #] .

1.2 7%

L2148 3R 5 b 3 RPASMCs 7£ 7 10%
FBS 1% 454 Z ) DMEM/F12 3555 rhg LG 55
LA 90% 7oA, i it BRI AL 20 i, AT ¥R &) il
JIC P20 B VR, T A B U BE I, 0, R AT R S
HRAEALFE RPASMCs 73 3 41 75 A 41 (B4 24 h 2 6k
S48 h 4l WESE T Sting AN w3l k-1 UL
I LGB RS2 I 53 3 4 H A +NC 4 4 48 h+NC
2 R4 48 h+si-STING 41, i SRk dE A T 40 Ma e e , 4%
MR e T o B2 g% 12 h )5, $09, & TARA ARG
(1% 0,) B 3% 48 h, #4752l . CsA b3
O3 41 R AL B 48 h 4] B 48 h+CsA AbFRA
NI BE IS, B 4ECRT 30 min T LA CsA 5 pmol/LM i
AbFE, B 5 AR AR i P i 450 (1%.0,) 15 5% 48 h )5
PEAT IR S5

1.2.2  SERZEGER PCR B RNA $REGRH &8
WU ZH AP E RNA, DU RNA YR EEFIZERE , BT g &
RNA i ] S e s a0 6 B s S5 7581 ¢DNA, 10 plL
KRR TE H PCR S, TB Green 5 wL .cDNA 2.5 plL.,
DEPC K 1.5 uL. R34 0. 5wl 45 A ReAk i
AL, Bl Bractin 5,270 155 46 S A0 A
X, S IF S AR 1,

1.2.3 Western blot ;i VK _E B B ERE S 4 i
A, BCA 50 G A A MR, 40 e 4T SDS-
PAGE BEEHLIK , 1HEH6 (100 V,70 min) , 5% A5 4
PhE IR 1.5 h, STING $ipf4(1:1 000) (cGAS Hifk
(1:500) . PCNA #Hipf& (1 :2 000) . a-Tubulin T 14
(1:1000)4 CHFE I TBST YRR 3 G HIIA 4t
(1:2000) = 5 F 1 h, TBST YL 3 ¥k, ECL fb2% &
ek, T PCNA 5 STING 7> 78421,
I STING W 585% , i ] — 41 =90 L BRI Be Mt , #F 17 3
ARG SR o Tmage J BRAFIEAT IR 237, LA H
MK (EYS o-Tubulin JKBE{E FOE R R HWE A
AHXS ik i,

&1 WHEEPCR3IYFT

B 3175 (5'—3")
Sting _Ei# : ACCTGAAGCTGATCTTGCCA
"R : CTCAGATCATCAGGCACCCC
Cgas _Ei#: GACGGGAGTCCGAGTTCAAA
% : AGCTCGATTCTGGGGACTTC
Cxcl10 i : TGCAAGTCTATCCTGTCCGC

T : TGACCTTCTTTGGCTCACCG

B-actin it : CTAAGGCCAACCGTGAAAAGAT
it : ACCAGAGGCATACAGGGACAAC
Nd1 | 3% : ATGGCCTTCCTCACCCTAGT
Fi: GTTAGGGGGCGTATGGGTTC
Dloop | 1 : TCCCCAAGCATATAAGCATGTAA

T : TGGTGCATGTCTAATAACACAGA

1.2.4  CCK-8 fill ZH sy A dssr I
K 90% I}, fin A3 Sk i T 0 A 200 L, 40 3, AL
3 000 i35l 96 fLAR , BRLHIE S AN AL, Fr i i
BEJG T LAZR 25 R Qe M B BRI IR 4L, PBS i
Uk, B fL I A CCK-8 1 PBS ## 1 :10 Ll iR & M
100 wL,37 C 5% CO, {EFEF ML FF 2 h, BEbRiL
450 nm M ESCR AR D(450) ],
1.2.5 4ffu)fi mtDNA 5 &= RPASMCs(1x10°) &
2F 170 uL digitonin & #1 ¥ ( 150 mmol/L NaCl,
50 mmol/L HEPES pH= 7.4,25 ug/mL digitonin) , $#
IR 2% E 10 min, 4 °C 16 000Xg 5.0 25 min, 4}
BBV 5 UUHE, 20 s A BT 5 S DNA 4145,
DNA 3 5 & 43 51l 42 B F 3 5 U0 vE &8 43 DNA, %
mtDNA ¥R 51 W) 54T PCR JE &, B A< 40 i 2
mtDNA 5 84 mtDNA 170 ElL . 18I0 1,
1.2.6 ELISA Kl BeEFsiEMfL 2 AALAREA
FLAEARSLIMAA IR L FR i SO WL, AEASFL A
FHAEA 50 WL, 25 LI AREAT B S0 pl, 25 H
FL AR T it FL AR AS L op A FL I A BROR i 45016 ) Tl
(HRP) #riC ) CXCLI10 KB4 100 WL, A g dt
ERNAL,37 CHEIRARIEE 60 min, F 2K, K
AR BT, BALINVEAR I 350 WL, #F & 1 min, K,
WK ARAT T, HAEWE S W BAMAIRY) AB %
50 pL,37 C# e E 15 min, & fL WAL 1R
50 wL,15 min DAY ,450 nm 3 K& 45FL D(450) 1H,
LA SR R BE XS D (450) (LA T AL IE .
1.3 %S e

VL SPSS 23. 0 B AT SE 2 o B, B LT
GOBHECHE LA x+s 37, 9 41 R) 1Y LG R T ST AR AR
¢ Kr 3y, Z2 20 1A )RR LU BER T 5 22 00T ANPGRSy
AR HHESEUG R, P<0. 05 A ZE A GET 8 X
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2 z® BRAAAE B RPASMCs 48 h, >R ] qPCR A6: I 41 Jfd J57 H i
- #5353 A Nd1 ( mitochondrially encoded NADH dehydroge-
2.1 ER&ET KR BARI S BT B VL4 B3 74 64 % vf nase 1) DL M AEGwAS X 741 Dloop 19754k 3 5z it mtDNA

K H CCK-8 il PCNA 5 23R 4510 1%0, @%%ML
FEXT RPASMCs 347 i 52, 45 3R Bon, 5% A 4 M
B4R SR 5R 24 h 1 48 h A S 1 RPASMCs 145
(P<0.05,[d 1A) ,PCNA kK522 [ ( P<0.01,
B 1B.C) . Hidr, B4 48 h XL s i ok 5 35
2.2 E 34w JE miDNA £ %, cGAS . STING & ik

VA B CXCL10 23t 89 % vy
AT IRGT A S LA M s AL, 1%0,

—— HEA <
- A

1
24 48
Ff 8] /h A
A :CCK-8 #& | £k 2t 20 JL38 74 69 %5 7@
#w a.P<0.01, 5% A

PONAG6x10°)— . - .

a-Tubulin(55x10°)— EE_.

54k, ,RT-qPCR & Western blot #5l] STING Fl1 cGAS &
ik, ELISA il 40 i1 55 5% Eig CXCL10 /KF, 455R
N, S AU, AR 48 h 4T miDNA RE L B
Hifin(P<0.01) ,STING FiI cGAS K 117K - .3 i
(P<0.05), Sting.Cgas. | {if R 4EFE F Cxcll0 mRNA
KPR B (P<0.01), 4Hffl F i CXCL10 /K-
FTRE(P<0.01) . #E7R Gk AR 55 19 mtDNA BT, ¥
1% ¢cGAS-STING g, WHE 2,

2.0
»
(7S = &= _éz A a
WELAL 24hdl 48h 4 & 1.5
=y
% 10_
0 :
e
= 051
| &
="
01—
WA B A
B 24h# 48h#H

a:P<0.01,b:P<0.05, 5 % 8.2k 45 ;B .C: Western blot #0) & F 2x} PCNA & & & ik 69

1 1%0, HE 4 1E X RPASMCs 1258 #5821

(n=3,x+s)

67 CONdI  EE Dloop 2.5 I STING HE ¢GAS
a I WAL B 48 h 2 20 b
i 2
44 CGAS(S8X10°) | — Jﬁﬂ
= 1.5
Z R T 2 ﬁ a
Z STING(42x10°)— - 2 o-
24 ' a
a-Tubulin(55x10*)— b q bl 0.5
0 0-
WEA PR 48hd A B WEA BHE48hd C
5 .
[ Sting 80 a
[ Cgas a
1 44 g
E@ B Cxell0 1 T 607
% 34 o
=< £ -
Z a a S 40
Ed —
z O
/= o 4
: - S 20
0 04

T
R

HE 48 h 4 D

A qPCR #) & & 24 20 B fF mtDNA %

e B 3T Sting . Cgas . Cxcl10 J B &35 ;E . ELISA #0585} 21 6. CXCL10 43k 44 % v

& 2

HEH S AR mtDNA FE5, #7& ¢GAS-STING i %

R4l G 4shdl E
Bk #9361 ;B C: Western blot #] £t & 31 STING . cGAS & & % i& 4% v ;D . RT-qPCR #:)
a:P<0.01,b:P<0.05,5 % &A%

(n=3,

X*s)
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2.3 #p#) MPTP 3+ mtDNA #5% .cGAS-STING i@ % i
& R ieE a5 CXCLIO 43k 49 %R
K qPCR £ M 21 i it mtDNA B, Western blot
Kl STING | cGAS Fl1 PCNA 3 ik, CCK-8 £ 0 21 fifg 35
5, ELISA I 41 ffg % 7% b3 CXCL10 K, 25 %
7N, CsA AT S 250 St 075 5 P s 0 Jk 1 i JUL &4 L 24 A
Ji mtDNA BE 5 (P<0. 01) , [] s 36 4% ke 48,5 | i STING |
¢GAS \PCNA ik L (P<0.05), T 5 40 M I CX-
CL10 7KF-(P<0. 01) , Jf- I S 4 i e 40375 1) - T UL 2
Jfud 5 ( P<0.01) . $275% mtDNA 375 1) cGAS-STING
WP AT RES SRR g0 gE . WLIE 3 4.
2.4 FiE STING # i 5+ 8% 5 04 B 3h Bk -F 75 L 29
R385 A % CXCL10 43k 64 % v
K CCK-8 il PCNA 25 [ 2215 #6 RPASMCs i
B, A5 R, T8 STING K3k J , Al g 2 il 7 AL
Y35 (P<0.01) , PCNA FE KRB B T (P<
0.05), 4l 3% CXCL10 /K & 3 Ak (P<0.01)
PR T cGAS-STING 8 [ 1 306 2 5 Bl S5

T ARG . ILIET S
Wit

S ] | A O A R A R P R |
Tty ok vy 1 , 525 14 A 8l Jk ey T e 28 S B D3, MR
HALFEOLT . L R R A A K
IS R 4 L B A, 5k 235 1 i 3 Jok - T UL
240 0 004 A L B P S BREER AT o X RS Bl s
He/IN BRI ZH 2005 BUREE , 2ok 2 38 A= 14 It 3 ik e RIS )2
B R, P S B A I
— TIN5 1 0 LA 1 G ] i R R AR
(10 i 30 ik e L, o 39 A 7 0 M Ol e e 45 114
ik o ARBRSTL RS T I — B TR
FRBA I B BKF- T LA, okt AL B 24 48 h dym] i
ISR S KV LA B AR X i 0 T T LA
SEBEREAT R 1)~ B, W] Ay ot SV A 0 Jk v s B i P 1
PSR

3

613 NdI 2093 STING 807
Il Dloop Il cCAS
12 3 I 1.5 A 7, 607
4+ ] . E .
= CGAS(58X107)—> mn s s W o
z o= - 2 0
a b ' Z 10 S 40
E STING (42 x10°) — e W b = =
21 bin S
a-Tubulin(55x10°)— A - # 0.5 S 204
L . ol
1 2 3 I 2 3 1 2 3
ikl A B 5 C an D

1% A2 5, 48 h 41340 28, 48 h+CsA 41;a:P<0.01,b: P<0. 05,5 4k 4. 48 h 21 4k
A:qPCR #| CsA 432 33 2m ittt mtDNA B35 49 %76 ; B.C: Western blot #:-] CsA 4 22 33 STING . cGAS & G & ik 6% ;

D.ELISA #m| CsA &b 22 sF 20 i, CXCL10 434664 R

B3 CsA ## mtDNA BEHF0 cGAS-STING BEHIEE (n=3, xs)
104 2.0
0.8 E
] s 1.5
4 H-E "
?FL; 0.6 1 a 5% 1.0 4
fre ol 1 2 3 o
R 0. PONAGI6x10°)— “ 05
- ; o
02 a-Tubulin(55x10%)— b — d &
0= o
1 2 3 b
A A B 415 ¢

1% 84052, 58,48 h 4853 5 &, 48 h+CsA 2;a.P<0.05, 58 &, 48 h ZArbdx
A :CCK-8 #-i| CsA 4k 22 st 4m feL 3% 74 69 % v ; B .C: Western blot #:) CsA 4L 32 3 PCNA & & & A 69 %@

4 CsA MHIREF SH T B HMEHE

(n=3, xxs)
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2.0 973 STING 0.8 - 80 -
Ly s B PCNA
- i 1.5 0.6 S Toe 60
PCNA(36x107)— s S S 3 b . =
1 ~ o0
w . 5 £ cl
STING(42x10°)— s S s = 1.0 2 & 044 S 409
i R 3
a-Tubulin(55x10°)— N S 054 02 5 20
A 0 0 - 0
1 2 3 12 3 12 3
215 B 415 C H D

A B:Western blot #:it] F 4% STING s+ PCNA & & &4 #9 % "f1 ; C: CCK-8 44| F 4k STING *t4m i3 78 69 % »a1 ; D : ELISA ¥ 4%
STING 2t #m it CXCL10 4k 8 % w5 1: 5 B ANC 282 5 8, 48 h+NC 283 5t £, 48 h+si-STING £H;a:P<0.01,b:P<0.05, 5 4 &,

48 h +NC 414

5 i STING EEMHIREhkFBANAAIEE (n=3, xxs)

ULARR  SORRAE Z BRI A A K R 5 2k
T SOk g mesgm Lobi iR B3 bR A
AR LR H I SR AR I ROS 2552
55T Bt kR S R R OBk B
DIRESE L A7 P I ™ A ATP, {15 22 Bl AR 30
WANES HIE S5 T P58 TR RAE O A W
TR PR R ERORL A 1] 151, AT Ay ol U il sl fk v
Fe B iR LT 0 A R SR . BEFEAF TSR, B
AP ECERAREE 0, TIRE S R A0 £ BTk
A O AR 5 70T K \mtDNA (ROS S87EZ MR
TEMERRNG k) 2 R ok — PR A g
SEI AR Y BURE B R AR AR, IE R S0 R BUEE IR AR
DNA JE R R R a5, f T LR AL rh . 2R iR
IV, B mtDNA S 40 i 57, #i% cGAS-STING 38
JE Bl By RAE G SO, 78 B IEB | &R GEE £ BN
& O E B R B ZRGE . SRR A BT T L
2 cGAS-STING i HOTE 2 -5 1o 12 18 A 1 JUE o A
IR A ML BESRAGE 1, ~F- T LR M DA 8 i 7 A= 53K
JOL 20 2 55 08 P R A S5 O L A R e AR
JEH SRR T B FLAR It T REAE Ay A 1 ) Bl A A
SPRAENL . BEh, A 4E 278 STING m] 8 #4575 |
P W R A B L S, 3 6 141 2 5 il 8 K v s ) g B
AR AR R B, mDNA Ry R 55415 5
F, AR AT S R B A0 0 5, S RE A2 A mtDNA
AJPE cGAS-STING i % , /v T Bk S T 1 - T LA
J3 B, ik STING A b i il S5 5 1) - 0 AL A0 g 4
B f&zn mDNA AR L & cGAS-STING i #% 1] 1

Ry R AR TS - TR LA 48 A ) o T R A, (B A
_‘ﬁ}iﬁé/\aﬁ% o

CXCLIO fE Ritafb R e r)—, S iafe A
F5Z1k 3 ( chemokine receptor 3, CXCR3) 454, 2%
5 200 M G g AT I A A L A P B T A AR 2t
2. WFFEIRIE CXCLIO 76 40 i e FLARIE 45
I A 22 TP I e A5 T8 e 2 5 R 4 £ 2ok R 98 A 5 4R
222 AN, CXCLI0 i85 5 F M JE I T i B2 240
I B 16130, ST A E 200 M8 A . R I CX-
CL10 [R] Bl AT 2 55 5 W WL 20 Jta 3% 4 7 R 4% , CXCL10
LA 3 A A T LA A 5 5 i A v
CXCL10 i 1] 3@ 1+ ERK1/2/CREB {5238 f& 42 ik - v
JULA b T o e AR T A O JUE BRI PR R 0
W CXCL10 AHIFSE S B, 4t ] LA -3 L2
539 CXCL10, CXCLI0 4%~ ¥ UL 4H it 3% 58 5 BE
AR IE HA— B il At CsA (siRNA 45 b B n] 17 3] 5F- ¥
LA A CXCLIO [ 77 A, 41 il e 401755 1) ~F- 94 JUL 48
WA . AWFIE R, S CXCL10 /K- 5 i 2h ik &5 &
SRR A T R AT M OE T H R P W LT
A= CXCLI0 mIfgidEad A 43 55 3 i e =X A 8
T LA A T L A, 50 Sl s ks R (R LA
VEFMLE T 2 — DR AT SR o

25 LTI ARG R IR, A SO B KT LA
i mtDNA 53 B, 7] 3% cGAS-STING i %, 2 5
RS 5 ) SF- 0 LA P Ao B 34 A, A1) STING 119
{5 AT 70 mtDNA {0 8 50 AT S 5 100 1 i SR 4% 1 S o
JULAH B 9 396 5. 2 7 R 45 2k ki AR miDNA B it K
cGAS-STING 3 i FJ Hy fiff e ke S it 20 ik v i i 448 7
1) S

SE 3k
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