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[(FE] a6 HiTS100A11 FEFEhkIZ (AD) TR K ATREMALE]. Fek  TEMRNSER D, M
ST00ATT [ 187 7 kL Lv-S100A11-shRNA Al [ 44 %F B8 Jif ki Lv-NC-shRNA, 43 5I1%% % 2= HEK293T 4ifitd, K15 %
3. ¥ 40 HSD REBEHLA A S 4 IR CRMTA T )« IFEARA (RBF kS AEREEK) . ADA (%
22 3 AR R BN 0.25% 1) B- &I P B @S2 AD B AL ) | AD+Lv-NC-shRNA 2 ( AD 5% #4 K Bl 7 &2 i ok v 24
Lv-NC-shRNA ) fl AD+Lv-S100A11-shRNA 41 ( AD #% #1 K Fl T & #t bk 72 5 Lv-S100A11-shRNA ) , 434 8 H. i
i H-E Jefa s E ikl 20U Bie#75 4, TUNEL Y@ E 4TI 00, S dl g b2z kil S100A11 A1 F i
{55 30 B A R IR LA AR =) Z 1k (RAGE ) MBERR1k p38 (p-p38) MKk, & (R ENIEEA TR 8 (3L i 4
JEAE N (MMP) 2 FIl MMP9., JET 4G 1 Bel-2 A1 Bel-2 AHXE X 851 (Bax ) . AHHIIEHE AR G 8 1 14958 4 A% Bt
Ji (PCNA) Fl1Ki-67 B KKN-. FEMRINLE T, FIEE ST00A11 i £ 15 Fki OV-S100A 11, K5 A F= sl ik-F- 1 L4 i
(HASMC) 43K 3 4. XFHRAL CR#EATALA] T ) . EV 40 (%454 pIRES2-GFP 25 #/k ) I OV-S100A11 4 (Y
pIRES2-GFP-S100A11 i35k S100A11 ) - Jd it it xCAH B AAG I A Al 117500, SR)5 HI RAGE iil57 FPS ZM1 1 p38
WETR fL 1 57 SB203580 4h BEF; 4L pIRES2-GFP-S100A 11 A4S, SR H & 1 5 BN 24501 S100A11, RAGE. p38.
p-p38. MMP2, MMP9, Bax, Bcl-2, PCNA, Ki-67 fi&ik, & & WL RERER, SHRTFRAMIL, ADH
KR T B K 04 R R S L A SR 2, R T4 fIS £2, S100A11. RAGE. p-p38. MMP2., MMP9 #il Bax & (H 7K 3
FHE (P19<0.01) , Bel-2. PCNA #il Ki-67 & F1IKEHI AL (P#<0.01) ; 5 AD 414, Lv-S100A11-shRNA
HHES AL B A%, JIT-40ML8 0, S100A11, RAGE, p-p38. MMP2., MMP9 Fil Bax & /K- HIREAR (P <
0.01) , Bel-2. PCNA FlIKi-67 & [ A F i (PH<0.01) . 4IESCH0E5 R BoR, S5X A, OV-S100A11
A AR E TR T (P<<0.01) , 4iJfi - RAGE. p-p38. MMP2. MMP9. Bax % A 7K FEX 7 (P15<0.01) ,
Bel-2, PCNA | Ki-67 & FI/K IR (P ¥)<<0.01 ) , 18 FPS ZM1 A1 SB203580 4 ¥ /5 ik 11 i (AR fb B3 HH I
%% SI100A11 7E AD KR EFeik, HiTiEd RAGE-p38 MAPK i@ B AE BEAH iR T A I 25 AD B .
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Role of S100A11 in aortic dissection and its mechanism
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[ Abstract ]| Objective To investigate the role of S100 calcium binding protein A11 (S100A11) in aortic dissection
(AD) and its possible mechanism. Methods /n vivo, lentivirus plasmid Lv-S100A11-shRNA and negative control plasmid
Lv-NC-shRNA were constructed and transfected into HEK293T cells respectively to obtain viral supernatant. Forty SD rats
were randomly divided into 5 groups: control group (without any intervention), sham operation group (with physiological
saline injected into the tail vein), AD group (with 0.25% B-aminopropionitrile added into drinking water for 3 consecutive
weeks to establish AD model), AD+Lv-NC-shRNA group (AD model rats were injected with Lv-NC-shRNA via tail vein)
and AD+Lv-S100A11-shRNA group (AD model rats were injected with Lv-S100A11-shRNA via tail vein), with 8 rats
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in each group. Hematoxylin-eosin (H-E) staining was used to observe the histopathological changes of the aorta, terminal
deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling (TUNEL) staining was used to observe cell apoptosis,
immunohistochemistry staining was used to detect the protein expression levels of SI00A11 and downstream signaling
pathway related proteins receptor for advanced glycation endproducts (RAGE) and phosphorylated p38 (p-p38), and Western
blotting was used to detect the protein expression levels of migration proteins matrix metalloproteinase (MMP) 2 and MMP9,
apoptosis proteins B-cell lymphoma-2 (Bcl-2) and Bel-2-associated X (Bax), proliferation proteins proliferating cell nuclear
antigen (PCNA) and Ki-67. In vitro, the S100A11 overexpression plasmid OV-S100A11 was constructed, and human aortic
smooth muscle cells (HASMC) were divided into 3 groups: control group (without any intervention), EV group (transfected
with pIRES2-GFP empty vector) and OV-S100A11 group (transfected with pIRES2-GFP-S100A11 overexpression SI00A11).
Flow cytometry was used to detect apoptosis, and then the cells transfected with pIRES2-GFP-S100A11 were treated with
RAGE inhibitor FPS ZM1 and p38 phosphorylation inhibitor SB203580. Western blotting was used to detect the protein
expression of SI00A11, RAGE, p38, p-p38, MMP2, MMP9, Bax, Bcl-2, PCNA and Ki-67. Results The results of animal
experiments showed that compared with the sham operation group, the aortic vessels of rats in the AD group formed a blood-
filled dissection, the apoptotic cells were increased, the protein levels of S100A11, RAGE, p-p38, MMP2, MMP9 and Bax
were increased (all P<<0.01), while the protein levels of Bcl-2, PCNA and Ki-67 were decreased (all P<<0.01). Compared
with the AD group, the aortic lesions in the Lv-S100A11-shRNA group were relieved, the apoptotic cells were decreased, the
levels of SI00A11, RAGE, p-p38, MMP2, MMP9 and Bax were decreased (all P<<0.01), while the protein levels of Bcl-2,
PCNA and Ki-67 were increased (all 7<<0.01). The results of cell experiments showed that the apoptosis rate of OV-S100A11
group was increased compared with the control group (all P<<0.01), the protein levels of RAGE, p-p38, MMP2, MMP9 and
Bax in the cells were increased (all P<<0.01), the protein levels of Bcl-2, PCNA and Ki-67 were decreased (all 7<<0.01), but
the change of the above proteins was reversed after the treatment with FPS ZM1 and SB203580. Conclusion S100A11 is
highly expressed in AD formation rats, and it can promote cell apoptosis through RAGE-p38 mitogen activated protein kinase
pathway, participating in AD formation.
[ Key words ] aortic dissection; S1I00A 11 protein; proliferating cell nuclear antigen; p38 mitogen-activated protein
kinase; matrix metalloproteinase; apoptosis
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26 °C, FRHEEE 50%~60%, AN TOGIRBIRES 12h,
T PEIRSE 3 d.
1.2 e £ %K% ARHG 40 HEK293T Iy
b E R e A M A, N S kO LA
( human aortic smooth muscle cell, HASMC ) g H
[ Invitrogen A F] . G FLZ80 (1845 P3761 ) | B-
FIEANE (725 A3134-10G) | IMAFEKRET (17
7 A9525-10MG ) 1 I 32 [E Sigma /A ], JikLHEHL
KH & (525 D6950-02) 1 A 26 [E OMEG 23,
DNA BE [P & ( 525 DP209-02 ), LA Taq( ¢
5 RRO02A ) T [ i BARBRHAE D H ARG BRA H,
T4 DNA %420 (525 2011A) 1§ H H /K TaKaRa
ANE], NG BamH 1 (585 R0136V ) FlXho T (4%
7 RO146V) g [ 3 [§ NEB /& F], Lipofectamine
2000 (% %5 11668-027) 4 I 3% [ Invitrogen 2
H), pIRES2-GFP = a4k (4345 52107 ) 4 H 3 [
addgene /A 7], Opti-MEM ( 5% 5 31985-062 ) 4 H
3 [ Gibeo 24 H), FhAKE (5545 PAB180015) . f
21 (4% 5 PAB180016) . MEHK# 4 V -FITC/PI
oK & (525 PAB180012) . RIPA (5 )
2H 240 Jif PR 2% M (5% %5 PAB180006 ) . BCA
HH W E D R & (525 PAB180007 ) . HRP
FRic i L 2EP R AL E BTN R T (5553901 R
PAB160011, PAB160009 ) It [ w73 DI B 3 A4 9
Bl A RN\, TUNEL 40 08 K i & (1%
5 11684817910) W4 A %i + Roche 24 H], DMEM
$7% SH30022.01B ) 14 4 5 [¥] HyClone /A ], &
5 G /G EE (525 9006S ) W [ 26 [ CST /A A,
E A i Marker (585 26634 ) 4 H 35 [E Thermo 2>
H], PVDF i (455 IPVH00010 ) . fh2 & GiR
125 WBKLS0010 ) 114 H 3£ & Millipore A wl, It
i -20 (585 P-1379) W H £ [E Amresco 2 Fl,
B LB 1 (555 4970 ) W [ 25 E CST 2 A,
bt S100A11 ($95 ab169530 ) . #bi RAGE (1%
5 ab30381) . % ¥t W5 2 1k p38 ( phosphorylated
p38, p-p38) (%% 5 ab4822) . R Fip3s (1% &
ab31828) . At MMP2 (1% 5 ab37150) . Pt
MMP9 (%5 ab76003 ) . i Bel-2 # X & M
( Bel-2-associated X, Bax) (%% 5 ab182733) .
S i Bel-2 (155 ab59348 ) . Myt 1 5 40 M A% Bt
J&. ( proliferating cell nuclear antigen, PCNA ) (%%
5 ab29) . MPLKi-67 (1745 abl6667 ) W H ¥ [F
Abcam A F] .

13 fmfnEd 4 HEK293T Fl HASMC & 715
FHE 10% FBS Fll 1% F 8 % . 5% % ) DMEM 1}
FiHE T 37 °C. 5% CO, &1 F 537, HEK293T
Y1 5% B 18 70%~80% I EP o] FF44 4% ; HASMC
B 4~7 AT TR 22505 .

1.4 1% 9% 7 S100A11- 42 & % RNA ( short hairpin
RNA, shRNA) F#egMyd 48 S100411 %
i) shRNA 18 95 5 £k 1K, S100411-shRNA # J5 3]
1 5-GGTGGCTTAGCTATAGCATGC-3' ( shRNA
1) . 5“GCTTAGCTATAGCATGCCATG-3' ( shRNA
2) . 5-GCTATAGCATGCCATGAGTCC-3' ( shRNA
3) , K THRIT T EL I B AL AR5 2 B X I
5] N 5-GATCCGCAACTGAGAAGATTG-3' (NC-
shRNA ) o $5 BAF 3% A BamH 1 il Xho 1
XL U] 428 1) pSICOR # Ak v, 8K J5 BG% 452 7 W) %
AKWGFF i DHSa, $EUSTRIT AT o R4
JH 18 5 27 £ %5 38 45 Lv-NC-shRNA F11 Lv-S100A11-
shRNA 1/2/3 3 %% Yt 2] HEK293T 41 g, Wi £E 9%
## Lv-NC-shRNA #l Lv-S100A11-shRNA 1/2/3 3t
W e 2 U R B Ol 1X10° TU/mL, $EH 15 B
B, Rk ST 300 uL 45 e A= FEER K,
72 h g H 1% NGB 2480 (40 mg/kg ) I8 s 1 5 RR
PR R, BCE S Bk 2, R FH A 15 B 3 v A )
S100A11 fFRIL

1.5 KAADBA ¢ MER LI o f KR
MLor R S 4, R 8 H, 435I X A (AR
far kb3 ) | ABRFARLG (RIS 300 pL AE#ER
K) . ADHH (RIKHNA 0.25% B- LN G 1 LE
3 Jd #y g AD#E %) | AD+Lv-NC-shRNA 21
( AD BRI K BT B fbkE 4T 300 pL 1} 10° TU/mL
Lv-NC-shRNA )  Hl AD+Lv-S100A11-shRNA 21
( AD RV BT R ## k54 300 uL 1 X 10° TU/mL
Lv-S100A11-shRNA )

1.6 J5mEmEFHEM (1) H-EJM. 1% E
FLZ4h (40 mg/kg ) R TE SRR R, BOR R E
SKAL, H 4% Z R EE, AWNEEE
Yk, JREYHR 4 pm, HU & TEI T L, BH
15 Fr e, ARSI U I A5 A0 BRI AT RN - frer e
o, WA,
(2) TUNEL % 5. 3 o)) Bk 41 2100 A,

A H S K T A W F 8~10 min, PBS ¥t
5 min, JIA TUNEL KW 37 CROEIEE 1 h,
JE A DAPL & Jedififiiz, R, 9865 HMEE T W
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1.7 SEsigies e TR St ik s
VI 4 um VIR, 1% R, H 3% H,0, %5 10 min,
PBS ¥t 7% 3 K. 0.5% BSA £} [4] 30 min, I A
S100A11, RAGE Flp-p38 ( FiELLBIXI A 1+ 100)
— P, ACHEBE LK MAZD, ZRHEE
30 min. #¢J5 ] DAPL X4 Ma R 317 2 Gy, Jese i
(GG SIEisi

1.8 SI00AIl it 2 A AW MEL @i % K
o BETRELS100A11 (NM_001004095.1 ) 514
¥4 5"-cgcGGATCCTGCCTACAGAGACTGAG-3',
5-cgcGAATTCTTAGATACGCTTCTGGGA-3' ( £} {4
TR RIS, NG F RN RIS ) o
WY ( BamH 1 F1 EcoR 1 ) 43 BIXHR & 1 H 1
B R B N A% 3R 58 K pIRES2-GFP i fr 47
). FIFH T4 DNA % 3B 2R KR S100411
B RH R B ) G% 32 3 pIRES2-GFP #k 14 I+,
37 CHIGIEFRI, FERAHHTF R DHSo iy 385,
Foe Joomr 4 B ) G vl B A5 20 BR M B AR B E AR
JFORL, 2 2 A A 44 ) pIRES2-GFP-S100A 11,
HASMC 434 3 4. XFRR4 (CRIATEfT ) |
EV 41 (#%Y% pIRES2-GFP 25 #¢ /& ) 1 OV-S100A11
20 (Y% pIRES2-GFP-S100A11 ) . EV 4. OV-SI100A11
40 40 B 4 %) F Lipofectamine 2000 ¥ pIRES2-
GFP %5 3§ /& Fil pIRES2-GFP-S100A 11 [Bf Bf 5% 4t 5]
HASMC 40 i v, 15 5% 48 hJ K FH 94 W i B ol
ZEHNER [ 5T B e o Ao 0 2 YLl 32, SRS AT Je 2L
S

1.9 % X 28 #e R #% M HASMC /A = £ 41 B
5 T ~10 TEER4IHTF 1 000X g 4 ‘CE.L> 5 min,
B3 RN 1 mL B PBS, ik % {41 fg & %
JEE R T 1000Xg 4 CHE.L 5 min, 77 LI; K
i F R T 200 pl 45 S 2R vk, SN 10 pL R
1V -FITC #1 10 pL PI, 184 J5 4 CHEOLIME
30 min; LA 300 pL Z55 22k, BERNSEAT i =0l
JROASCRG, ] D1 2 FC500 Ji N4 A a5
CXP #1753 47

1.10  FPS ZM1 2 SB203580 4 #2  J{] 200 nmol/L
# RAGE #il | 5 FPS ZM1 5 10 umol/L f p38
W & 1k 410 5 7] SB203580 4b ¥ %% Y pIRES2-GFP-
S100A11 f) HASMC 1 h, W& 4 40§ ¥ 17 )5 &&
SCEG

111 G RPT RN E G £ZEKF  HHH

PBS VRGN A MR, 4 C sy 2 anie, %%
B ZEPE T, 95 CLL BN 10 min, 12 000X g
&0 10 min, B EIF#ATEHE B E . R SDS-
PAGE 43 & £ [, #R )5 il i W ¥% 7 %% 2 PVDF Jii
b, S % BB R R 4 CHAE . A —
Pt (S100A11, MMP2., Bax — i #s B Lb 1 ¥ Ky
1 : 2000, RAGE. p-p38. p38. Bcl-2, PCNA,

Ki-67. GAPDH — it % B LL 425 1 : 1 000,

MMP9 —Hi i B LB 1+ 5000) FERWF
L h, VERE; IDAZ$T (FFEELEISS 1 10 000 )

FIRWE 1 h, PEBE A LS &5, R4
A gl i &6 B SRl

1.12 %t 5422  ffi ] GraphPad Prism 8.0 # {4
WATEEE T THRTORIA X £5 FoR, 2410
SRR ZR T 225007, 2RI IR AR fe /N
PE2E Sk, KgKiE (a) 5 0.05,

2 # R

2.1 Lv-S100A11-shRNA ¥ 1% 7 HEK293T %m it ¥
S100A11 #9 %k WK 1, S5XFHRZ (0.734+0.01)
A e, %% 44 Lv-NC-shRNA 5 HEK293T 4 fifg
S100A11 4 26 35 7K 3 (0.75+£0.01) JC B & 2% 1k,
(P>0.05) ; 5 Lv-NC-shRNA 4 # Ik, %
Lv-S100A11-shRNA 1/2/3 J5 S100A11 19 3 ik 7K *F-
(0.50+£0.01, 0.30+0.01, 0.344+0.00) ¥ F% X
(P¥<0.01), H 1 Lv-S100A11-shRNA 2 44
S100A11 BYFRIRIKF- B Ik, PHIUL 5 22 50 55 %6 H Lv-
S100A11-shRNA2,

N N N
¥y F F &
> ¢ \QQ \QQ \QQ
066 4% 4’% 4% 4’%
C Y Y v Vo M(X10Y)

STOOATT —| — — — s — 11

factin | MENES NS SEED SN — 2

1 Lv-S100A11-shRNA ¥t HEK293T 4t/5
S100A11 EHHIFRIE
Fig1 Expression of S100A11 protein after Lv-S100A11-
shRNAs transfection into HEK293T cells
Lv: Lentiviral vector; SIO0A11: S100 calcium binding protein
A11; shRNA: Short hairpin RNA; NC: Negative control.



. 314 -

WEERPE AR 2023 4E3 H 4434

22 ADEERYE WK 2w W, XA KR I

BRI IER 5 AD ZHK B S i A H B 2 1 i,
R AD BRI .

Control

2 KR AD HEIKLE
Fig 2 Identification of AD model rats
AD: Aortic dissection.

Control Sham

2.3 Lv-S100A11-shRNA # & X R £#hhksm X H-E
Yefa g (K 3) BoR, IRV F AR A KR
F B KA IEH, T AD ZH 3 Sk i 4 2R
Fo 9 I A e 25 5 AD 4 Mk, ADA-Lv-NC-
shRNA 4 K B 32 3l Jikos 22 Jo W] 12 28 4k, T AD+
Lv-S100A11-shRNA 41K f 3 ol ik A8 el 3%

2.4 Lv-S100A11-shRNA #% " K R Z 3h bk 28 27 tm it
A1 TUNEL Jea25 58 (K 4) SR, XA
FARAF KA L P AR T 5D SRTFARA
HHIE, AD A EFMKAL P AEHT N Z; 5AD
ZHHI L, AD+Lv-NC-shRNA £ 3 sl ik £ 41 i
JHT-JC M A8 4k, 1 AD+Lv-S100A11-shRNA £H
YUY T

AD+Lv-NC-shRNA AD+Lv-S100A11-shRNA

3 H-EFEBURKREFKOARZTH (200
Fig3 Histological changes of rat aorta showed by H-E staining (200 <)

H-E: Hematoxylin-eosin; AD: Aortic dissection; Lv: Lentiviral vector; NC: Negative control; sSARNA: Short hairpin RNA; SI00A11:

S100 calcium binding protein A11.

Control Sham

AD~+Lv-NC-shRNA AD-+Lv-S100A11-shRNA

El 4 TUNEL F8#8RMKXRENKARFAATER (200X)
Fig4 TUNEL staining detecting cell apoptosis level in aortic tissue of rats (200 <)

TUNEL: Terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling; AD: Aortic dissection; Lv: Lentiviral vector;
NC: Negative control; sShRNA: Short hairpin RNA; S1I00A11: S100 calcium binding protein A11.

2.5 Lv-S100A11-shRNA F1& X R, 3 3h bk 28 22
S100A11, RAGE #e p-p38 #9 %35 g4l fk2#
Yoz R (K 5) 2R, S5xF g, |
FARA KR 8k ZH S100A11, RAGE. p-p38
RIATCH AR S5RTFRAHHEL, AD A KR
F k41214 S100A11 . RAGE , p-p38 ik T

5 AD 44 b, AD+Lv-NC-shRNA 4 K [l 3= 5l fik
12 S100A11, RAGE, p-p38 #ik ol W AE 1k,
Il AD-+Lv-S100A11-shRNA 41 Kk Bl 3= 3 ik 2 41
S100A11, RAGE. p-p38 Fik¥J[% M, # W RAGE
Hlp-p38 AIfiEZ 5 S100A11 K AD .
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Control Sham

S100A11

RAGE

p-p38

AD++Lv-NC-shRNA AD+Lv-S100A11-shRNA

5 GBALRALFLERNKREKAL S S100A11. RAGE F p-p38 EEMFKIE (200X)
Fig5 Expression of S100A11, RAGE and p-p38 proteins in aorta of rats detected by immunohistochemical staining (200 <)

S100A11: S100 calcium binding protein A11; RAGE: Receptor for advanced glycation end-product; p-p38: Phosphorylated p38; AD:

Aortic dissection; Lv: Lentiviral vector; NC: Negative control; shRNA: Short hairpin RNA.

2.6 Lv-S100A11-shRNA #+ kK R % 3h bk 4 22 F
MMP2, MMP9. Bax. Bcl-2, PCNA. Ki-67 & & %
B Frn RO AR (Bl 6, R 1)

WoR, SXTRAMLL, BFEARAKRRE KL
MMP2. MMP9, Bax. Bcl-2. PCNA Hl Ki-67 ¥
TP E A (PH>0.05); SERFARAEML,

AD 20 K B FE sh ik 2H 21 MMP2 . MMP9 #1 Bax
k) FH & (P#4<0.01) , Bel-2. PCNA Fl Ki-67
FIRYIFFEL (P<0.01) ; 5 AD 4L, AD+
Lv-NC-shRNA 2 MMP2. MMP9. Bax. Bcl-2.

PCNA Fl1Ki-67 ) FRA 70 481k (P 3>0.05) ,
Ml AD+Lv-S100A11-shRNA 2 MMP2, MMP9 .,

Bax 7% i5 ¥ [ /% (P #J<<0.01) , Bcl-2, PCNA.

Ki-67 £ik¥ b5 (P1#4<0.01) .

2.7 SI100A11 iE & ik Jy 45 69 4% e & & %Ok
B O B A5 R (K TA) R, EV 4L HOV-
S100A11 4 HASMC ¥j% 35 GFP, H.#% %% pIRES2-
GFP-S100A11 fi£ #F T S100A11 Y £ 15, & H &
B ik A 45 5 (/7B ) iR, OV-S100A11 4H
HASMC H' S100A11 & 11 1Y 28 3k i T % 1824 il
EV 2 (0.7240.01 vs 0.34%0.01, 0.35%0.00,

P¥J<<0.01) , #* B pIRES2-GFP-S100A11 ¥ Y+
B

@Y’
\at b
& W
o Na
&S
> S8
& & X X
& & P N Y M(X10%)

MMP2-|..- e e— — —|- 7

MMP9-b pe— ---|-78
e
Bcl-Z-I-- — G— —|— 26

PONA- [ o s S - 2

o
Bactin M W G - -

Bl 6 Z|ABRENEERNAREZNBKEALR S MMP2,
MMP9. Bax. Bel-2. PCNA. Ki-67 EHHFKIX
Fig 6 Expression of MMP2, MMP9, Bax, Bcl-2, PCNA and
Ki-67 proteins in aorta of rats detected by Western blotting

MMP: Matrix metalloproteinase; Bax: Bcl-2-associated X;
Bcel-2: B-cell lymphoma-2; PCNA: Proliferating cell nuclear
antigen; Ki-67: Cell proliferation associated antigen; AD: Aortic
dissection; Lv: Lentiviral vector; NC: Negative control; sShRNA:
Short hairpin RNA; S100A11: S100 calcium binding protein
All.
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Tab 1 Protein expression levels of MMP2, MMP9, Bax, Bcl-2, PCNA and Ki-67 in aortic tissue of rats in each group

n=8,xts
Protein  Control group Sham group AD group AD+Lv-NC-shRNA group AD-+Lv-S100A11-shRNA group
MMP2 0.2140.01 0.21£0.01 0.71£0.03" 0.7540.01 0.63+0.01°"
MMP9 0.43£0.02 0.4810.01 0.91£0.02" 0.97£0.01 0.81+0.02°"
Bax 0.35£0.02 0.391+0.01 0.86£0.03" 0.841£0.01 0.62+0.01°"
Bcl-2 0.75£0.01 0.721+0.01 0.37£0.017 0.37£0.01 0.62+0.01°"
PCNA 0.77£0.02 0.76+0.01 0.3040.00" 0.271£0.01 0.594+0.02°"
Ki-67 0.75£0.01 0.661+0.02 0.354+0.02" 0.42+0.01 0.62+£0.03""

"P<0.01 vs sham group; ““P<0.01 vs AD group. MMP: Matrix metalloproteinase; Bax: Bcl-2-associated X; Bcl-2: B-cell
lymphoma-2; PCNA: Proliferating cell nuclear antigen; Ki-67: Cell proliferation associated antigen; AD: Aortic dissection; Lv:
Lentiviral vector; NC: Negative control; sShRNA: Short hairpin RNA; S100A11: S100 calcium binding protein A11.

Control OV-S100A11

Control EV  OV-S100A11 M:(X 10%)

STO0ATT-| mn S S ||

Practin- WS S

A B

B 7 HASMC 1 S100A11 T Rk BRI R FE F 3R
Fig 7 Transfection efficiency of SI00A11 overexpression plasmid in HASMCs

A: Immunofluorescence detection results of HASMCs transfected with OV-S100A11 (100 X); B: Western blotting detecting the
expression of SI00A11. Control group: Untreated cells; EV group: Transfected empty vector cells; OV-S100A11 group: Transfected
overexpression of SI00A11 vector cells. HASMC: Human aortic smooth muscle cell; SI00A11: S100 calcium binding protein A11.
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Fig 8 Effect of SI00A11 overexpression on apoptosis of HASMCs detected by flow cytometry
A: Control group, untreated cells; B: EV group, transfected empty vector cells; C: OV-S100A11 group, transfected overexpression
of S100A11 vector cells. SI00A11: S100 calcium binding protein A11; HASMC: Human aortic smooth muscle cell; PI: Propidium

iodide; FITC: Fluorescein isothiocyanate.

2.9 SI00All i+ % ix xF HASMC ¥ RAGE/p38 HASMC H' RAGE, p-p38. MMP2, MMP9. Bax [
MAPK i@ %695 25 JREER I ZS 5 (& 9. EE I E (P<001) , Bel-2, PCNA. Ki-67
x2) Bon, 5 XM 4 M, OV-S100A11 21 W F B (P<001) ; 5 OV-S100A11



5534 WG, AF. S100A11 X E 3k )2 i 52 e K FHEALH e 317 -

4 tH o, OV-S100A11+FPS ZM1 #H S100A11,
RAGE. p-p38. MMP2., MMP9., Bax fI5iAH) FF%
(P¥J<0.01) , Bcl-2. PCNA FlKi-67 )ik T}
f (P5<0.01) , 8 S100A11 18 i RAGE 5 Wi
AD [k Hz; 5 OV-S100A11 ZHAH L, OV-S100A11-+

SB203580 4H p-p38. MMP2., MMP9 Fl Bax fit] 7% ik
¥y B % (P13<0.01) , Bel-2, PCNA F1Ki-67 ()
FA ¥ T E (P#<0.01) , 1 SI00A11 F1 RAGE
12 IA oI B A2k (P#4>0.05) , FKH S100A11/
RAGE Xf AD f/EHIi# L p38 MAPK 4%

& &
N & N &
N S
%ﬁ\ & %ﬁ &
R X K X
AN AR
N Y'\\ QQV’ NS Y’\\ QQV'
F & & F & &
> SIS > N Y
F 4 W ; § 4 WY )
SRR Q 8 o M (X10% [SXERS 9 ) S M (X10%)
Sl()OAll-I——. s e — —|—11 MMPO s s - s s - 78
RAGE [ s G s gemn 33 Bax | se— — — — o— |
P33 D GENS IS D - 4 Bel-2 | D s am— 26
p-p38‘|°—- - — — "'--'|‘38 PONA (S S s S a— 20
MMP2 | s s S S — 2 Ki-67 -I- G s o -|-358
B-actin - (D GHED GEND GEND G 42 B-actin -| HEED GHED GEND GEND G - 4

9 FEHBENTFEEN HASMC # S100A11. RAGE. p38. p-p38. MMP2. MMP9. Bax. Bcl-2. PCNA #
Ki-67 & B FHIRIA
Fig9 Protein expression of S100A11, RAGE, p38, p-p38, MMP2, MMP9, Bax, Bcl-2, PCNA and Ki-67 in HASMCs
detected by Western blotting
Control group: Untreated cells; EV group: Transfected empty vector cells; OV-S100A11 group: Transfected overexpression of
S100A11 vector cells; OV-S100A11+FPS ZMIgroup: OV-S100A 11 cells treated with RAGE inhibitor FPS ZM1; OV-Lv-S100A 11+
SB203580 group: OV-S100A11 cells treated with p38 phosphorylation inhibitor SB203580. HASMC: Human aortic smooth muscle
cell; ST00A11: S100 calcium binding protein A11; RAGE: Receptor for advanced glycation endproducts; p-p38: Phosphorylated p38;
MMP: Matrix metalloproteinase; Bax: Bcl-2-associated X; Bcl-2: B-cell lymphoma-2; PCNA: Proliferating cell nuclear antigen; Ki-

67: Cell proliferation associated antigen.
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Tab 2 Protein expression levels of S100A11, RAGE, p-p38, p38, MMP2, MMPY, Bax, Bcl-2, PCNA and Ki-67 in

HASMC:s of each group
n=3,xts
Protein Control group EV group OV-S100A11  OV-S100A11-FFPS ZM1 OV-Lv-S100A11+SB203580
group group group
S100A11 0.28+0.01 0.28+0.01 0.65+0.01" 0.35+0.01 0.65+0.00
RAGE 0.3440.00 0.3240.01 0.65+0.01" 0.4440.00°4 0.66+0.01
p-p38 0.3840.00 0.3740.00 0.67+0.01" 0.4840.01°° 0.5140.00""
MMP2 0.39+0.01 0.36+0.00 0.71£0.01" 0.61+0.00°4 0.62+0.00°4
MMP9 0.3540.01 0.3640.01 0.654+0.02" 0.5340.01°° 0.5740.01°°
Bax 0.36%+0.01 0.3440.01 0.51+0.01" 0.40+0.01°4 0.45+0.00°4
Bel-2 0.86+0.01 0.8940.01 0.54+0.02" 0.67+0.01°4 0.69+0.0144
PCNA 0.8140.01 0.7940.01 0.484+0.01" 0.63+0.00°4 0.60+0.00"4
Ki-67 0.86+0.01 0.87+0.01 0.49+0.01" 0.71£0.00°> 0.7240.00°4

Control group: Untreated cells; EV group: Transfected empty vector cells; OV-S100A11 group: Transfected overexpression of
S100A11 vector cells; OV-S100A11+FPS ZM1group: OV-S100A11 cells treated with RAGE inhibitor FPS ZM1; OV-Lv-S100A11+
SB203580 group: OV-S100A11 cells treated with p38 phosphorylation inhibitor SB203580. “P<C0.01 vs control group; ““P<<0.01
vs OV-S100A11 group. HASMC: Human aortic smooth muscle cell; SI00A11: S100 calcium binding protein A11; RAGE: Receptor
for advanced glycation endproducts; p-p38: Phosphorylated p38; MMP: Matrix metalloproteinase; Bax: Bcl-2-associated X; Bel-2:
B-cell lymphoma-2; PCNA: Proliferating cell nuclear antigen; Ki-67: Cell proliferation associated antigen.
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