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1. Supporting tables

Table S1 PCR primers used in this study.

Factor or PTM  Forward Reverse
Human
ISG15 CACCTGAAGCAGCAAGTGAG ATTTCCGGCCCTTGATCCTG
I1SG20 CTCTACGCCATCACTGGGTC CTCTTCGTCTGATCCGTCCT
MX2 TCTGGGGAAAGCTAGGGGAA TCTGGGGAAAGCTAGGGGAA
IL-6 CCTCCAGAACAGATTTGAGAGTAGT GGGTCAGGGGTGGTTATTGC
IL-15 TTGCCAGCCAGTGACACAAT GAGAAGGTGGTTGTCTGGGAAT
CCL2 GATCTCAGTGCAGAGGCTCG TCTGGGGAAAGCTAGGGGAA
ICAM-1 AGGTTGAACCCCACAGTCAC TCTGAGACCTCTGGCTTCGT
VCAM-1 CACTGAATGGGAAGGTGACG ACACTTGACTGTGATCGGCTT
SELE AAGCTGTGAGATGCGATGCT GATCTTTCCCGGAACTGCCA
MT-NDI CTCTTCGTCTGATCCGTCCT TGAGGTTGCGGTCTGTTAGT
MT-ND2 GTAGACAGTCCCACCCTCAC TTGATCCCGTTTCGTGCAAG
LIORF1 AGAACGCCACAAAGATACTCCTCG CTCTCTTCTGGCTTGTAGGGTTTCTG
LIORF2 AAACTGAACAACCTGCTCCTGAATG CTACACACTGCTTTGAATGCGTCC
RNAISS GTAACCCGTTGAACCCCATT CCATCCAATCGGTAGTAGCG
Mice
1l-6 TGATGGATGCTACCAAACTGGA GGAGAGCATTGGAAATTGGGG
1-15 TAATGCTTGAGCCCACCCTG GGGGGAGGCTTCTCTACTGA
Ccl2 GGCTCAGCCAGATGCAGTTA TCATTTGGTTCCGATCCAGGTT
Icam-1 AAACCAGACCCTGGAACTGC CCCATGGGAGCTAAAGGCAT
Veam-1 TATGTCAACGTTGCCCCCAA AAATGCCGGAATCGTCCCTT
Sele ATGGAAGCCTGAACTGCTCC TGTCGTGTTCCATGGGTAGC
mt-Nd 1 CAAACACTTATTACAACCCAAGAACA TCATATTATGGCTATGGGTCAGG
mt-Nd2 CCATCAACTCAATCTCACTTCTATG GAATCCTGTTAGTGGTGGAAGG
L1 gDNA TAGGAAATTAGTTT TCCAGAAGCTGTCAGGTTCTCTGGC
GAATAGGTGAGAGGGT
Sting TCGCACGAACTTGGACTACTG CCAACTGAGGTATATGTCAGCAG

Table S2 Clinical characteristics of the patients recruited are shown.

Type Patient Sex Age Approach Size (mm) Location Calcification
Atherosclerotic aortic 1 Female 65 Endarterectomy 6 x 10 Carotid intima ~ No
specimens specimens
2 Male 57 Endarterectomy 8 x 20 Carotid intima ~ No
specimens
3 Male 60 Endarterectomy 5 x 14 Carotid intima  No
specimens
Non-atherosclerotic 1 Male 53 Coronary artery 20 x 10 Left internal No
aortic specimens bypass surgery thoracic artery
2 Female 48 Heart 45 %10 Aortic arch No
transplantation
3 Male 64 Coronary artery 5 % 10 Left internal No

bypass surgery

thoracic artery




Table S3 Antibodies used in this study.

Factor or PTM Vendor Cat Number
p-STING Cell Signaling Technology 50907S
p-STING Cell Signaling Technology 72971
STING Cell Signaling Technology 13647
STING Invitrogen PA5-20782
p-TBK1 Cell Signaling Technology 5483T
TBK1 Cell Signaling Technology 38066
p-IRF’3 Cell Signaling Technology 29047
IRF3 Invitrogen 712217
IRF3 Proteintech 11312-1-AP
Actin Bioworld AP0060
IgG Cell Signaling Technology 3900
cGAS Santa sc-515777
p-p65 Cell Signaling Technology 3033
p65 Cell Signaling Technology 8242
BRD?2 Cell Signaling Technology 5848S
BRD3 Invitrogen PA5-30263
BRD4 Abcam ab243862
H3K27ac Abcam abl77178
H3K4mel Abcam ab176844
H3K27me3 Abcam ab6002
H3 Abcam ab1791
ICAM-1 Santa sc-8439
VCAM-1 Abcam ab134047
dsDNA Abcam ab27156
dsDNA Abcam ab273137
Tomm20 Abcam ab-78547
Tomm20 Proteintech 11802-1-AP
VDACI Abcam ab14734
CD31 Abcam ab24590
HRP-conjugated  goatJackson Labs 111035003

anti-rabbit secondary

antibody
HRP-conjugated  goatJackson Labs 115036003

anti-mouse secondary

antibody




Table S4 ChIP primers used in this study.

Primer set name

Forward sequence

Reverse sequence

Human
ICAM-1 (-1 kb) GTGGATGTCGAGTCTTGGGG CAACTCGAACCCAGGCTCAT
ICAM-1 (p) GGGGCTAGAGACAGCGATT CTTGTTGGGTTGGCACAGAG
ICAM-1 (+1 kb) CGTGTCCTGTGTGAGTGGG TTTTCTGGCCACGTCCAGTT
VCAM-1 (-1 kb) AACTTGGCTGGGTGTCTGTT TCTTGTTGCAGAGGCGGAG
VCAM-1 (p) GCTCAGATTGGTGACTCCGT GCTCTCTCTCATGTTGGCCTT
VCAM-1 (+1 kb) GGCGCCTATACCATCCGAAA ACCACAGCTCCATTTTGCCA
IL-6 (-1 kb) CCTTAGAGCCTGGTGTCTGC TCTGGGGGTTGGAGATGGAT
1L-6 (p) ATAGCCCAGAGCATCCCTCC GCTACATTTGCCGAAGAGCC
IL-6 (+1 kb) CTATCCGGCCCAAGCTTTCT TGGCCCATTTGGGTTTCTCA
IL-18 (-1 kb) GGCTAGGGTAACAGCACCTG CTGGGGCAGAGAACATACGG
IL-18 (p) CCAGCTCTCCTAGCCAATAC TGAGTGACTTCCCCATGACG
IL-15 (+1 kb) TGTACCTGTCCTGCGTGTTG CCAGCTTTTCCTAGGGATGGG
CCL2 (-1 kb) CCCGGGGTAACTGAGGATTC TAGGCTCTGGCACAAACCTG
CCL2 (p) AGCATGAAAGTCTCTGCCGC GAGAAGAAGAGGGGGCCTTAC
CCL2 (+1 kb) TGGGAAAACTGAGGCACCAAG CCATTCTGCACCAAAGGGCT
SELE (-1 kb) TGAACACAGAAAGACCAGTGCT ACTGTCAGCAGACCTGAACG
SELE (p) GGTAGCACCATCTCACGTCC ATGACACCATCTGCACCAGG
SELE (+1 kb) AGCCATGCTTGTGCTCTGAT CCCTGCTCCCTCCCTAAGAT

Mice
Icam-1 (-1 kb) CTAGTGCCAAGTGGGTGGAG TTAACCCACCAGACATGCCC
Icam-1 (p) TAACGGGAAGTGGGATTGGA ACCCATGGAGTGATGCTACG
Icam-1 (+1 kb) TCTGTCTCTACCACACAGACCA CATCACGAGGCCCACAATGA

Table S5 siRNA sequences used in this study.

Factor or PTM

Forward sequence

Reverse sequence

STING-1
STING-2
STING-3
IRF3-1
IRF3-2
IRF3-3
p65-1
po65-2
p65-3
BRD4-1
BRD4-2
BRD4-3

GCAGCUGGGACUGCUGUUAAA
GCAGAGCUAUUUCCUUCCACA
GCAUUACAACAACCUGCUACG
GGCUGGUGUCGCAGCUGGACC
GGAGCAAGGACCCUCACGACC
GCCUCGAGUUUGAGAGCUACC
AGCGCAUCCAGACCAACAACA
UGGAUUCAUUACAGCUUAAUC
GCUGCAGUUUGAUGAUGAAGA
AGCCCAAGAGGCAGACCAACC
GAAGAAACCGAGAUCAUGAUA
GAUGUAAGAUACAAGUAUAUA

UAACAGCAGUCCCAGCUGCAG

UGGAAGGAAAUAGCUCUGCUG
UAGCAGGUUGUUGUAAUGCUG
UCCAGCUGCGACACCAGCCAG

UCGUGAGGGUCCUUGCUCCGG
UAGCUCUCAAACUCGAGGCUG

UUGUUGGUCUGGAUGCGCUGA
UUAAGCUGUAAUGAAUCCAUG
UUCAUCAUCAAACUGCAGCUG
UUGGUCUGCCUCUUGGGCUUG
UCAUGAUCUCGGUUUCUUCUG
UAUACUUGUAUCUUACAUCUU




2. Supporting figures
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Figure S1 Activation of the non-canonical STING-PERK pathway in ox-LDL induced endothelial injury.
(A) Western blot analysis of interference efficiency targeting STING in HCAECs. (B) Quantification of
western blot data of Fig. 1F. (C) Quantification of western blot data from Fig. 1G. (D) Western blot analysis
of interference efficiency targeting PERK in HCAECs. (E) Quantification of western blot data from Fig. 1H
(p-IRF3/IRF3). (F) Quantification of western blot data from Fig. 1J. (G) Quantification of western blot data
from Fig. 1K. Data are shown as mean = SEM, n =3; *P < 0.05, **P <0.01, ***P <(.001; ND, not detected.
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Figure S2 DNase I could effectively ameliorate the oxidized LDL-induced endothelial injury via inhibiting

the non-canonical STING-PERK pathway activation. (A) Immunofluorescence staining of IRF3 (Scale bar
= 20 pm). (B) qPCR analysis of mtDNA deletion efficiency by EtBr. (C) The qPCR analysis of the
cytoplasmic mtDNA content of ox-LDL-treated HCAECs combined with DNase 1 (1 pg/mL). (D)—(F)

Western blot analysis of the non-canonical STING-PERK pathway (D), co-immunoprecipitation analysis of
STING-PERK binding (E), and adhesions molecules and chemokines mRNA expression (F) in ox-LDL-
treated HCAECs combined with DNase 1. Data are shown as mean = SEM, n = 3; ***P < (0.001; ND, not

detected.
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Figure S3 The interference efficiency of proteins. (A) Quantification of western blot data of Fig. 4B. (B)

Western blot analysis of interference efficiency targeting IRF3, p65 and BRD4 in HCAECs. (C)

Quantification of western blot data of Fig. 4C. (D) H3 was pulled down as the ChIP control for the tested
proteins (Fig. 4D). Data are shown as mean + SEM, n = 3; *P <0.05, **P < 0.01, "™ P < 0.001.
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Figure S4 Western blot analysis of interference efficiency and overexpression efficiency targeting STING

in HCAECs. Data are shown as mean = SEM, n =3; "P <0.05, *"P < 0.001.



A B

o
m
8
3

[ Female I Female 0.4+ 8
=3 Male =3 Male
KOq,. WT e e KRR
Apoe " Sting o &
Apoe"°Sting"” o 60 o 60 sy 503 . 6| .
KOS HingECKO =1 © =
Apoe OSting=" e 14 g% g5 8 £
A C-176 Collect arteries Py 0 EE > 84-
Cb 2E4 2340 © 0.2 e
S 5% 55 g &
RS Yo = c
2R 2= 8 S,
€520 g2 g 0.1 52
0 8 16weeks 24weeks = g 2 8 =z L!é
0 0 0.0~ =
NC__HFD NC__HFD NC__HFD NC__HFD NC__HFD NC__HFD NC__HFD NC__HFD
Apoesting” Apoé“Sting *° Com oil C-176 Apoe“sting” Apoe“sting Apoe°sting"” Apoe°Sting **°
C 3 Apoe’sting™ KO, ECKO F » Apoe”® Sting™" +NC
\poe’"Sting +NC [l Apoe Sting__ +NC KO ‘ags 2WT © oy WT . gcko
B Apoe"®Sting"™+HFD Il Apoe’® Sting™*+HFD ® Apoe, Stng  sHED T Apoel; Sting,, +NC I Apoe,; Sting_ " +NC
Bilredd HE Masson Sirius red * Apoe, Sting, . +NC I Apoe "~ Sting” +HFD Il Apoe ~ Sting +HFD
v Apoe  Sting +HFD
I T I I
850 E10 6 S60 9 3 30
g T - g g 3 20 FP
S60 =8 = a g <2
5 P 540 540 £ 40 g 520
8 S6 & 8 S £8 e
840 2 p g ax g ‘g 60 u>>'6
© 8 ©20 ¥ §201 = 5 2210
220 o 8, ® ° & 80 °
2 o 2 2 4
B g ] 3
S 0 20 S 0 S 0 100 0
o < a o I-6  I-18 Ccl2 Icam-1 Vcam-1 Sele
H I o ns KO, wr
> 107 30 B T e sy s < ns L 199 Apoe Sting
@ ooy ey — arx ns [) ]
=1 — < — —— (]
5 .| i i —— wne
28 8 g% : § 3207 Zoe §g |ele Lo®
8T 5’20— 270 5 £ 84 s
§ o6 s 8 E15- E gE £ 067
@L 9o = = =S =
gs 215 Ey) 8047 29 8
okl 2 G O = 28 2
égb %10_ £ 510- g $ 2, 204
2 5 12 B2 i ¢
= =U.24 [=2] ©
§ 2 © 5 S © 54 (= £° & 0.2

0 0 0.0~ 0- 0.0-
NC _HFD NC_HFD NC HFD NC _HFD NC _HFD NC_HFD NC HFD NC _HFD NC_HFD NC_HFD NC HFD NC_HFD

Apot;osﬁngwr Apoemsﬁngsuo ApoeKOSringM Apoe'(DSlingEWo ApoeKOStingM ApoeKOStingEuo Apae'«]Sl‘ingWr ApoeKOSﬁ'ngEr'K0 /'lpota'(oStingWr /’lpoti."(oSt‘mgfCKO DMSO VBIT-4
KO QtinaWT .
J Artery from Apoe“°Sting’ K Artery from Apoe“°Sting" M [JDMSO I ox-LDL+DMSO
1,500+ [ ApoeX©Sting"T 24 e aae  EEE [ ApoekOSting"T MAECs from Apoe*®Sting"™ COVBIT-4 B ox-LDL+VBIT-4
( +NC+DMSO 20 +NC+DMSO gy O
Z& e P Bl ApoeXCSting"T é =18 Bl ApoeXCSting"™ DMSO  VBIT-4 %
2 21,000 : +HFD+DMSO o g2 +HFD+DMSO o 35
SS9 [ ApoeX©StingWT E S 8 [ ApoeXCSting"T o o S z £4
€3 +NC+VBIT-4 25 +NC+VBIT-4 < &P o
&% s00q B ApoekOSting"™ 23 I Apoek©Sting"T p-STING #w wwm wom wee «40kD 25
X . +HFD+VBIT-4 2 4 & 4 +HFD+VBIT-4 0 22
23 S STING MR- 38 O = O
(8] 2 N
0 [-Actin M - - 42 KD D
0 0
N mt-Nd1  mtNd2  L1gDNA (o) wroe - -
KO - + +
KO o WT KO . ECKO pcDNA  + + =
[ Apoe ~ Sting™ +NC [ Apoe " Sting +NC STING-0e - N "
[ | Apoem SﬁngM+HFD | /-'&po(-:'(o Slingw(o +HFD STING | - - 38 kD
B-ACtin s S gy 42 kD
5 1.5
—
5 - o T
T % 4 % d
39 2= S
2g 33 8310
§38 58° 53
s 85, €%
22 02 )
2 € 2e 2305
) £ 8=
¥ T
b4 © 4
0 00
wWro+ - -
o KO - + +
«\\\ pcDNA  + + =
) STING-oe 3 +

Figure S5 Endothelial deletion of STING could reverse the enhanced atherosclerotic lesions in
ApoeXPSting” " mice. (A) Study design. (B) The quantification of atherosclerotic plaque area of female and
male ApoeX® mice in each group treated as the Fig. 6A. (C) Quantification of oil red O, HE, Masson and
Sirius red in Fig. 6B. (D) Quantification of necrotic core area of HE staining of aortic root of Fig. 6B. (E)
The qRT-PCR analysis for the leukocyte marker CD11b on aortic arches of mice treated as Fig. 6B. (F)—(G)
Ach-mediated endothelium-dependent relaxation (F), mRNA levels of inflammatory genes (G), in arteries
from ApoeXOSting”" and ApoeXPSting®“KO mice fed with NC or HFD. (H) The quantification of ICAM-1 in



endothelium from ApoeXCSting"" and ApoeOSting®%° mice fed with NC or HFD in Fig. 6C. (I) The plasma
content of total cholesterol, low density lipoprotein cholesterol, triglycerides and high density lipoprotein
cholesterol from ApoeX©Sting”™ and ApoeXCSting““k0 mice fed with NC or HFD. (J)~(K) The cytoplasmic
dsDNA concentration (J), the cytoplasmic expression of mtDNA, nuclear LINE1 elements and RNA 18S by
gPCR (K) in the arteries from ApoeXPSting”” mice fed with NC or HFD combined with VBIT-4. (L)
Colocalization of mitochondria marker TOMM20 with dsDNA in Fig. 6H, measured using the Pearson’s
correlation coefficient. (M) The protein levels of total and phosphorylated STING in MAECs derived from
ApoekOSting”” mouse thoracic aorta treated with ox-LDL and VBIT-4. (N) Quantification of western blot
data of Fig. 6L. (O) Western blot analysis of overexpression efficiency targeting STING in MAECs from
ApoekOSting®kO mice. Data are shown as mean = SEM, n = 6; *P < 0.05, **P < 0.01, ***P < (0.001; ND,

not detected; ns, no significance.
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Figure S6 STING in endothelial cells plays a more important role than macrophages in promoting artery
inflammation. (A) The Sting expression in endothelium and bone marrow derived macrophage of
ApoeXOSting”” and ApoeXCSting® X mice involved in bone marrow transplantation by qRT-PCR. (B)
Relative mRNA levels of inflammatory genes of aortas from ApoeX? mice treated as in (Fig. 60). Data are

shown as mean = SEM, n = 6; *P < 0.05, **P <0.01, ***P < (.001; ND, not detected.
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Figure S7 Endothelium overexpression of STING by AAV®® could eliminate the deceased atherosclerotic
lesions in ApoeX®Brd4E<%9 mice. (A) Relative Brd4 mRNA level in the endothelium of 4poeX°Brd4”"" and
ApoeX°Brd4E<K° mice. (B) Relative Sting mRNA level in the endothelium of ApoeX°Brd4"" and
ApoekPBrd4E<K0 mice transfected with AAVe"°-Sting-Vector and AAV"-Sting-WT. (C) Representative
images of en face aortas stained with oil red O from ApoeX°Brd4" ™ and ApoeX®Brd4E<-%0 mice fed with HFD
transfected with AAVe°-Sting-Vector and AAVe®-Sting-WT. (D) The mRNA levels of inflammatory genes
of aortas from ApoeX® mice treated as in Supporting Information Fig. S7C. Data are shown as mean + SEM,

n=06; ***P <0.001; ND, not detected; ns, no significance.
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