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e I 18]y 4m R (valve interstitial cells, VICs) 8 AR AT 4 m il & B A0 4 DURR AT 46 4m il &
A, BPVICSE AL IR 5 #F I 47 4k K 69 F A KA IR T, m 454k & K B F-B1(transforming growth
factor-B1, TGF-B1) 2 #F VICsF a9 2 3 tm o B T, 1% LA FIL & ARie ARt Fe e 2f £ 2 (iTRAQ)
FARFTGF-BIA F AT 5 69 VICsHAT T 27 & A MAF 5, AR I EVICsE AR X 69 X4 &
8. ZARARARIZ I K A VICs A2t &, #IF &G 85 7 ik TGF-PIAFVICs AT /& & @ i &
R R A, BE S AYFE Lo H R E S £ /KA #ATIRL, H A A QRT-PCRE Western
blotERIEEA KON AL LR, SRET, LT HTREELEREAOT 104, AT QELAZE
£ (P<0.05)4) L& G 4044, FTiEZEA4940. GO ETEF TGO L E25 L35 % mint 3
42, DNALS A AR MmN R BB sS4 B P, KEGGHH R T2/ EA 1245
DNAK 4|, 4ffs A A5 A S 12 5@ sk, oh, #t—F £ E T AKAP12. FBLN2. NCAMI.
MFAP4vA B CADMA% 577 5 VICsE AR X 6931 AR R &K & . AP R 2@ MAT T TGE-BIA AT &
#VICs £ 7 & @ & ik, At —F H A VICsE L 5 ML S I 77 69 &L A HH R T #Ta9 & & .
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Screening of Key Proteins Related to TGF-f1 Regulating Valve Interstitial
Cell Activation via iTRAQ-Based Proteomics

YOU Wanning', JIN Lianchi', LAI Yongjie**

('Zhuhai Campus of Zunyi Medical University/Innovative Base for Immunology Post-Graduate Students in Guizhou Province, Zhuhai 519041,
China; *Department of Immunology and Pathogenic Biology, Zhuhai Campus of Zunyi Medical University, Zhuhai 519041, China)

Abstract The differentiation of VICs (valve interstitial cells) from fibroblast like phenotype to myofibro-
blast phenotype, which can be termed “activation” of VICs, is an early hallmark of the onset of valvular fibrosis,
and TGF-B1 (transforming growth factor-f1) is a putative cytokine that induces the activation of VICs. In this
paper, differential proteomic analysis of primary VICs pre and post TGF-B1 treatment was carried out by iTRAQ
(isobaric tags for relative and absolute quantification) technology to discover the novel proteins related to the activa-
tion of VICs. In this study, primary rat VICs culture system was established, and bioinformatics method was used

to analyze the changes of protein expression profiles of VICs treated with TGF-f1. The differential expression of
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candidate proteins were validated by qRT-PCR and Western blot assay. The results showed that a total of 7 104
quantifiable proteins were identified, including 404 up-regulated proteins and 494 down-regulated proteins with sig-
nificant differences (P<0.05). GO enrichment analysis revealed that multicellular biological process, DNA binding
functions and extracellular matrix region components were the mainly enriched GO terms. KEGG analysis showed
that the differential proteins were mainly involved in DNA replication, mismatch repair and focal adhesion and oth-
er signaling pathways. This study comprehensively analyzed the differential protein expression profiles of VICs pre
and post TGF-B1 treatment, and identified five candidate proteins (including AKAP12, FBLN2, NCAM1, MFAP4

and CADM4) related to the activation of VICs, providing new insights into the mechanisms of VICs activation and

valvular heart disease.
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b G AL P AR T R DA N 2R a3
FIASWT IO, O ML A8 O A S BN R T
B R ) A g EEVE OO0 (valvular heart disease,
VHD) 5| /& [0 T ReAS 42 7™ B 5 3 N KR4 i iR
VHD ()75 B 2038 5 00 M 1) 28 44k DL RS 4k i
i, T B R S8 A2 1) 43 WLk F VHD ) 7 v B A
e P,

TE A EH RS P 57 D (valve endothelial cells,
VECs). 5[] 540 i (valve interstitial cells, VICs)
HIVICs 73 Wh 7= A (P A0 L 71 £ 5T (extracellular matrix,
ECM)4L . JRIEAN 2 73 1 85% 9 VICs, 'EAII{ELE
TR N R SR A R AT 4R kR R A, {H 2
PE 5497 B 2 24 48 i DR 1 55 DR 38 FRDRC S 2 3y
TR BRI AF A A R A, VICsHR G I
PR e dm 0 5l KGN A AEAL I SCBIA T, [FIB %34
95 VICs|a] BB A M 2 81534 15 2 18] i AH B3
FEP A ERE R 4 T AR, Rtk 41
fiE b T A5 VICSTE AR O 1) S da 2 A B Tdk
— 35 |8 W VHDI) & A ML .

VHD G AR A A 5 3545, HIEIRA G B
PR AATAT AL TR LRI, AR T BT AL 5
HRIVICSTE AL, TuSh PRI A VICs 1 77
4 20 5 VHD I Fe e fit 7 B = . A &= bw
TEAHX R % 72 B (isobaric tags for relative and absolute
quantification, iITRAQ)H AR HAT M & &, g VEAE H.
AN i AR B RV R B A0 AL, A T 22 S B 1 ) B
BTHET, MEECM & A mF &, Kk,
AR T A RAREE FR K B VICS XS &, Jdid 85 (402
W77 72T TGF-B1 4L VICSHT J5 25 H FURIA E 1) %2
5, it — X RS 5 VICsTH LRI I & A AT
1%, JYVHDIIBa TR AEH R B AKIE 5 254 i

proteomics; iTRAQ); valve interstitial cells; activation; valvular fibrosis

1 MRS REE

1.1 %

1.1.1  Z%5h4 1% F SPF A FEME T Sprague
Dawley KR 6, 80~90 H i, #4<ii & (200+20) g. 5L
B EH TR B E AR R A, A5
2810 SRR R 2 S0 B AR RIS 2 5 2 ik (i
5 ZMU21-2203-143).

1.1.2 £E2RKA @RIt IRRIEREE E 4
TAY) TAE( ) A BR A A5 G 24F ML (fetal bo-
vine serum, FBS)I H 32 [E Gibco A 7] ; S HTa-SMA(a-
smooth muscle actin) 2 v FEHTAARIE F b 5 SGE#H M
BHEB A IR A BT Vimentin B g FEFLA . &R
PIMFAP4 L v fEfUAA . RPTFBLN2 L d BEHIAAR . B
Pt AKAP12 5 5 FE P44 3508 H 35 [ Santa Cruz/A ] ;
RPINCAMI Z g BE Pk, APl CD3 1T FEPTIA
%Pt GAPDH R 7 [ Hi A, 1L 2E 1% . 0.25% Triton
X-100. MR BRI S ALY BEAR I Y 1L 2
PilgG. BRI EA R bR c i L 2E Bt/ RI1gGH
M g RAEMFHARAF; fuiiCADM4Z
T PRI H 2£ [H GeneTex A 7 ; Alexa Fluor488™
FRic B L BT IgG. Alexa Fluor594™Fric (1L
P/ 1gG. ECLAL S RGN & BuikRl el
TMTGF) 3 H 25 [E Thermo Fisher Scientific /A 7 ;
iTRAQIAFIE H 3£ E AB SCIEX /Al ; /K& S H
FAR A AR5 TGF-B1 H 2 [E PeproTech A
A]; RNAFRIGRFI & . cDNA #5187 & DL 3%
S YA B KEFEM TREERAF; FTH
ST M IR E ARG PR A T A .

1.2 75

12,1 MR mieen B S5da KRIERE
N 2% B L2249 (100 mg/kg), BRIFE o A 200HE B 172
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AhFE, FETCHE A FEUHEOME . FFARBWET O
AR RES | IR AE YA ) Hanks¥R ', 100 xg5.0» 5 min,
Fr B3 N 425 U/mLI iR B TITH A6 2 h, R4
15 min" TR A 1R, 670 xgB0»8 min, 3 LiF. ¥
Y VR B 5 58 A B 3R (DMEM+2% FBS+1%7
T -HEHE R NIIRA E R 2T, B
F37°C. 5% COMIZMF T AT H 3%
122 #JEKK  VICSTHW G % 510 /FLHI %
JE B R T DRI C F 1 244U N, T 37 °C. 5%
COZ&MF FIMEERT 7% . IR H AR5 FRUL, PBSIHUE3IR,
L 4%% 5 S [ 5 20 min. PBSIEPE 375 LA 10%
FMIE ZE W A130 mine —HU(FIIL1:200 EL I FiRE)
4 °CHFE R, K HFF—Pi, PBSIHEVE3 R, ISR
PeNEARIC I BT (3% 1:2 000 LLBIAR RS ), 5 iR 8 >
H2 ho FF 40, PBSIHVR3GE F, 56 B
NI
123 &G REBEE. iTRAQAFLEH RESR ¥
VICsEEANZE H AN 100 mm K578 MR A=K A B0
A5 ng/mL TGF-B14b#E48 hj5, HSDT(sodium dodecyl
sulfate and dithiotreito) Z4 4N, 44 J5 K H BCATL
TERAEE. 420 ng&E A AN ERE
SR, /KIS min, 3E1T 12.5% SDS-PAGE HLJK (1
14 mA. 90 min), & LI G 0. BSOS
285 71 5 K F FASP(filter aided proteome preparation)
JIEAT IR R REAA ), SR C18 Cartridge X KB
BEATHLES , BRBHAT G I 40 pL 0.1%1) R IE W
W, DUERAMERUE AT IRB S & & FF i 20 i L
100 pgfkBL, 218 AB SCIEX /A & ) iTRAQARC IR
UL TAR L. FEM S AL B SR AR A,
AN EAINEDEEGREAR, 6 MEAR. 5EFH
212t (strong cation exchange, SCX) 732 : ¥4 R34
FricJE K BUR A, SR H AKTA Purifier 1003174324 -
L2 P AT 10 mmol/L KH,PO,. 25%Z. /1%, pH3.0;
B 10 mmol/L KH,PO,. 500 mmol/L KCI. 25%Z.
i, pH3.0. (il DL AT, FF 0 bR RS EAER)
T 5, FEN 1 mL/min. JRARBSEWT :
0 min~22 min, BIRZEVERS E H0%~8%; 22 min~47 min,
BIRELERE T N 8%~52%; 47 min~50 min, BIK £ L
5 H52%~100%; 50 min~58 min, BYR 2k A 4R (E
100%; 58 minbAJ5 , BRI 2 B B A 0%. Belitid
FE AN K8 214 nmAb FIWRG R (DY, &3F% 1 min
WML ZH 53, 43 BT J5 R FHC18 Cartridgeli 25 -

124 LC-MS/MS##EREE LA AT
W B R G0 Y HPLC YR AH & 4t Easy
nLCHAT 0 B . SRrPil AN 0.1% F B /KGR, B
BN 0.1% TR L KW (LR E N 84%) . itk
FELL95% ) AR« #F it B B ShidE e A B2
Thermo Scientific™ Acclaim™ PepMap™100 C, g/ #H
SIHTRE (100 pmx2 em, 3 pm)H, SR 5 FFZ4 Cis o T hE
(75 pmx10 cm, 3 pm) 73 5. WAHEEEE: 0 min~50 min,
B2 MR 5 M0%~35%; 50 min~55 min, BiZE LR
J&H35%~100%; 55 min~60 min, BIRLE LB 5 4EH57F
100%. [k % J7ik: FEahZ il 7 1 5 1] Q-Exac-
tive/ T WS AT BTG 73 AT 3 WIS K 60 min, A5
Jr AN IEE T, BEE T 0 9 5 & WA L (m/z)
300~1 800, —ZJ5 173 970 000 at 200 m/z, H 3
M4 23 451 H #R(AGC target) 3e6, — 2 s Maximum
IT2410 ms, number of scan ranges N1, dynamic exclu-
sion 40 s. 22 IR 22 JIRTAE 1) Jo B vy L3 BT 1)
TiERA: BRI 5 R EE201 B, MS2 ac-
tivation type B A HCD, isolation window 5 42 m/z,
TERJRIE R N 17 500 at 200 m/z, microscans iy 1,
“Zmaximum IT 460 ms, normalized collision energy
N30 eV, underfilUN0.1%. Ji i 20 47 R 46 504 % FH 4K
4 Mascot2.2fll Proteome Discovererl 41178 5 % 8
SGE BT

125 AME&F a4 FIFH CELLO(http:/cello.
life.nctu.edu.tw/)@EAT 40 & A7 P, Pram#iHfs 2 ik
AT B A S5/ F , Blast2GOREAT B #r 85 (1 1 5 4]
A4 (gene ontology, GO)Ihfit & 70 HT, KAAS(KEGG
automatic annotation server)X H #x&& H & & AT
ORI R 5 R R 4 F R4 5 (Kyoto encyclopedia
of genes and genomes, KEGG){5 5 il M F R 47,
STRING(http://string-db.org/) % CytoScape X {11 5
F A EAE 28 9341 B ) K Fisherkg iR 46,
FLI %S GO 2K 7E H AR 1 S A RS 2R 5k
EEH GO

1.2.6 qRT-PCR  K4HHuBE ML 7 F A b 22 2H 70 ik
HRAH, % <103 /LI 3 BERE PR 40 M 2 6 LR, Ak
AT 2% FBSHE:FRHEIFFMA S ng/mLI¥ TGF-B135
FE, RACFLA FINN2% FBSKEF7 3%, H59748 hJg, %
HIEL10 ngfI L RNA, [FE R cDNAR . JEid 3%
LAY H ARG B O A R R [ mRNA 7
F1, K Primer-BLASTHE /7 #E4T 51 408 TH AR S
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Table 1 Primers list for quantitative real-time PCR

BEDH 44 K S HI(5'—3")

Gene name Primer sequence (5'—3")

Gapdh F: AGT GCC AGC CTC GTC TCA TA
R: ATG AAG GGG TCG TTG ATG GC

Akapl2 F: GCG GGA GTA GAAGAG CCAC
R: AAG TCC ACG CGC AAC TCATA

Ncaml F: TGG CCATTC TTC TGT GGG AG
R: TCT ACA GGA CCC TTC TCG GG

Fbin2 F: GGC TCT GAA TGC GTG GAT GT
R: AAC ACAATT GGC CCT CAC CA

Mfap4 F: GAG TAC TGG CTG GGG CTG
R: AAG TCCACG CGCAACTCATA

Cadm4 F: ACG CTC ACT GTC TTA GTG GC
R: CTC CTT TCA GCT CCT TGC GA

Acta? F: TAA GGC CAA CCG GGA GAAAA

R: CAGAGT CCA GCACAATAC CAGTTG

Ext, a8 KRN 60 °C, Bk E D 1NN E T, 5l
VIR BN ZR LT o

1.2.7 Western blot5 & M VICSIL & &1L
80%~90%H], F 0.25% ik H [ BVH A6 J5 #5022 6FLAR
o, WEERE A, Ik BB S 2R3 B B N 0.5+ 1.
5. 10 ng/mL TGF-B1#EE 7RI, I [F I % B R 4b
PR, AREERT RN A8 he FEREIEIE, FIPBSYE3IX,
FFFLINA 80 pL RIPA, ¥K_%4#30 min. KH BCA
BT EARE R FAREA R 20 pgdk
SN 1< BRI, Bh/K I 10 mino T
WANGEERY € BRI N7 O e g S = U e =
FE, BALEE EFEEN 20 pg, A FiGLE H Marker
YERr FiEbrE. BEAHKSEEE NEER 170 V.
1 ho FEWESHCRA °C IR | 1HII240 mA 4 ho 5%
BSA$ [, BUH PVDFE A TBSTHE S min, JBUE #EIK
B he —HLEILL 150048 ) 4 °CiEF It
W, K HLATBSTHERR, 5 min/i%, 3:37k. I AHRPHR
WCA =P (L 1:2 000F%FF ), HimEEEI2HE 1 he T
sh 45, TBSTHRME, 5 min/ik, 330k, FERETJE A
ECLA G, HEATIEYG, I FImagel 1.8.03Kk {15 Hr 2%
AR A .

1.2.8 it ot A i 20 % 53 #1 K I NCBI
BLAST. Blast2GO Command Line. KAAS.
Cluster3.0.Java Trewview.Gene Symbol 41317 .
F IS A /D H A 3K, K Prism 8. VKA 43 7 25
o 25 FEE LA AR AE ZE (eks) o, P LGS

P eker 6, 4HL1A) BRI BN 30 22 93 i, 24P <0.05
W BA G5 .

2 #R
21 KERERVICsApIEF R FTREE

K BRI R 2 2R 28 TR e T v e I B 35 2% 1R
J5 AT W EEAI M, FH a-SMA I K2 (4 Vimentindi
AT 43 B (R A0 M AT S % S ek il B TATT I,
R VICsHR &4 T a-SMA (%% ) Vimentin(4L
)RIELAPEYE . IR 3 B ) VICs o JE
W Rz 4l 4, i@t Western blotyZ 6l 4 25 21 1Y
VICsH N 4 bR E4) CD31H KI5, BIE 1B 41,
PAFHEA VICSTC B i A e Al 5 4y, W T a4k
T
2.2 TGF-pUERKERTAE

K2 fs, 5RAAHEANTH, VICSTE R EE
1 a-SMA %1k 7KV 55 TGF-B I FHR i 22 1] 5 90 55 3%
IFI AR OC R, A E IR FEIAFS ng/mL, a-SMA
RIEKFT @A TP, IETHA 10 ng/mLET,
a-SMAMRIBER W BFE . T 0k, A5
5% 15 ng/mLAE N TGF-BIAFEVICsKIAE IR .
23 EHRBEFLETELE

W E3 R, bRid e B E AR 2K B A i 4t
BRI EREAT 1047, SRAFHAML, UESR
£ $(fold change, FC)=1.208{FC<0.83, H.P<0.05[{]
PR EAT 308 0 35 1 22 R B IR0 08, e AR AR A
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(A)

100 um

Vimentin

(B) VIC

100 pm

100 pm

VEC

CD31

i 130 kDa

GAPDH

36 kDa

A RBEFOEEE M 0-SMA . VimentinfE VICs ' [{]214; B: Western blotfi il 7 B I VICs h VECs kR 5 #)CD3 111315, VECsARNBZ#I N BRI .
A: a-SMA and Vimentin expression in VICs were detected by immunofluorescence; B: VECs marker CD31 in isolated VICs was detected by Western

blot, and VECs cell lysate was used as a positive control.

Bl KRMERARVICsHIEFR RFREEE
Fig.1 Morphological and phenotypic identification of primary rat VICs

2.07 ns
<157
2
0 0.5 1 5 10  TGF-B1 /ng'mL"! CIN
a-SMA ‘- am ---‘ 42kDa ‘
GAPDH ‘-—- — — — -—‘ 36 kDa 05

1 T 1
0 051 5 10
TGF-f1 /ng'mL""

WREHN0.5. 1. 5. 10 ng/mLINTGF-B1 L FEVICs 48 hJi5, Western blot A&l VICSIGE AL bR & (K P4k . ns: A WEME2E R,
VICs were treated with indicated dosage of TGF-B1 for 48 h, and Western blot was used to check the level of VICs activation marker a-SMA. ns: no

significant difference.

E2 RELIRETGF-PIAIEVICSFIEHAREHo-SMARIARZE L

Fig.2 The expression change of VICs activation marker a-SMA post treatment with different concentrations of TGF-f1

B 1 U B 404 AR T 2L 14940,
HH

231 EZFEAOGOTE Katt  AWTEIE
E M ZEREART T GOIREE FE 0, PALLE
VICsIEAL Fl J5 8 E B AE D REJ7 TR AR Ak . VRS
F R i 2 1T 20 GOZ H i 4R, £Vl e
PR, ZREAEEEER
Z MBI FE (multicellular organismal process)-
& B 12 (developmental process). fifil &5k &
(anatomical structure development)%5:2% H /1 ; Thig UZI
2% (molecular function, MF)r2K, ZRdHEE
E7EDNA%S & (DNA binding)- %% €4 )5 25 ﬁ'(chromatm
binding)%55% H H; 4liifu4H 53 (cellular component, CC)

8984 %= ¢

(biological process, BP)4j

gk, ZEREATEEET AN (extracel-
lular region) 40 il 71 7% [] (extracellular region part)H.
232 BAR-FOQRAMEERRENS T WER
23 B ANR U S AT B B U ELAE H 2 A
HESsSHE6er W, FiEAEREER SN ERE
BUNECMER 1« 20 i S 2R 1 DL R 4 M 5 T 52 4 55
TR R & R ) R HIﬂi%%DNAE?ﬁMﬁ
Ko

233 KEGGEHAZHLAT W LA 2 7 2% 7
A AE KEGGHEE e R 45 R, a7, 14
2L FDNA K #ill(DNA replication)- £ it /& & (mismatch
Zi 5 BT % (focal adhesion pathway). 5
Pt FIL T 3 U85 it/ 2 1 J5 il 36 (2 (PI3 K/ Akt signaling path-

repair)-
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Fig.4 GO function enrichment analysis of differentially expressed proteins
234 EFREFEANRLE K2 RIPRAN
R E A ERER, MR CRER,
J 4G GOThfE. KEGGIH i LA & B [ AH FLAE FI
ZRTRM A5 2R, FATREBRAG 1 % 7 £ A AT ik — 20

FEIRIE EI7 80 N SN T, FoR12G0% H FER B E R AR H 51%% B R B E B &A% H 2 .
The number on the top of the column represents rich factor, which is the ratio of the number of related differential protein sets to all quantifiable protein
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cytokine receptor interaction)s ECM-3Z {4 H.{E H

(ECM-receptor interaction)% il i i) Z= 2 H A H
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Fig.5 PPI (protein-protein interaction network) analysis of up-regulated proteins
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Fig.6 PPI (protein-protein interaction network) analysis of down-regulated proteins
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KEGG enrichment
DNA replication [ )
Mismatch repair ®
Viral protein interaction with cytokine and cytokine receptor
Fanconi anemia pathway
Argine biosynthesis
Cytokine-cytokine receptor interaction
7log1 o P-value
Nucleotide excision repair 15
—_ ECM-receptor interaction I 10
S
N
(oW Homologous recombination 5
2
w0 Base excision repair
%\‘ Protein number
B Th17 cell differentiation . 5
=
= e 1
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Focal adhesion
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Complement and coagulation cascades ®
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PI3K-Akt signaling pathway
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Fig.7 Bubble diagram of KEGG pathway enrichment analysis

I3HT, Tk HIAKAP12. MFAP4., FBLN2. NCAMI
I CADMAZE SFH AT it 55 VICSTE Ak A3 5% 8 AL ik
Ei=P
2.4 qRT-PCR#1Western blot;£IiFEFEH
AKAP12, FBLN2, NCAM1. MFAP4, CADM4
HFRIELT L

NEGAE b5k 7 i B R R, A
H 1t QRT-PCRFI Western blot /7 £ T TGF-B14b
G EAE S AL E AR TR L. R AFTRA
VICs% TGF-B1ALFE 48 hf5 I kKA, 5 AR Ab
BB, ACBRALPA Fbin2. Ncaml. Cadm4EER %%
KR ETHE (P<0.01), Akapl2. Mfap4/K-F-t4
B 2 TH i (P<0.05). B 8A 5 K 8B/ Il N % 2 7 ik
H 1) Western blot4h 8t 5 A0 X i€ E Gt b 4s R, M
Ho T ARAC B, b BEAH % B H RIS KPR ET & .
DL FUESEAE TGF-BLIMER T, Bl ik & A RE

FiREaHESEAHESR B, RPUAT R EA
2R T AT B 2 TSR o

3 Wig
FETITRAQM B HAH F 2B R MM — T
D2 9 53 A2 A 1) v B B BOR, R 0% 28 B L 47 42 41
B 2 B A o ) AR AR AL, T A H AT RE S
W BRI R E T CHFHEMAHAN
T A KO Ak A A AT R AL E A, (B
SN E A AT TN T AT S R R A R A AT A
HE AR, mLLEA VICS A S RT3
R SC R 0 a% , AT O 5 T 5 A 1) & AE L A
FRALFIR SRR . WEFIR M, TGF-B1Z i VICsTE
A B R OR S T IR, I AT AR A b 4 AR
JEAHEAL i /EH U2, TGF-BLIE IS 53 AR AH LK
(latency-associated peptide, LAP) ¥ 7f TGF-B&h
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Table 2 Partial list of up-regulated proteins
20 A P44 A Pt
Ensembl ID Protein description Gene name Fold change P-value
ENSRNOP00000040819 Stratifin Sfn 3.16 <0.01
ENSRNOP00000025314 Nestin Nes 2.65 <0.01
ENSRNOP00000009448 C-C motif chemokine ligand 2 Ccl2 2.02 <0.01
ENSRNOP00000026793 Cell adhesion molecule 4 Cadm4 1.97 <<0.01
ENSRNOP00000063496 Annexin A3 Anxa3 1.95 <0.01
ENSRNOP00000009696 Fibulin 2 Fbin2 1.91 <0.01
ENSRNOP00000061595 Collagen type XI alpha 1 chain Colllal 1.90 <0.01
ENSRNOP00000074059 Tansforming growth factor, beta 2 Tgfb2 1.79 <0.01
ENSRNOP00000010620 Semaphorin7A Sema7a 1.74 <0.01
ENSRNOP00000056846 Cytokine receptor-like factor 1 Crifl 1.70 <0.01
ENSRNOP00000019272 Inhibin subunit beta A Inhba 1.65 <0.05
ENSRNOP00000019772 Fibronectin 1 Fnl 1.63 <0.01
ENSRNOP00000071884 Tenascin C Tnc 1.62 <0.01
ENSRNOP00000075422 Collagen type XII alpha 1 chain Coll2al 1.60 <0.01
ENSRNOP00000026483 A-kinase anchoring protein 12 Akapl12 1.53 <0.01
ENSRNOP00000003268 Microfibril associated protein 4 Mfap4 1.50 <<0.01
ENSRNOP00000048442 Neural cell adhesion molecule 1 Ncaml 1.46 <0.01
ENSRNOP00000024084 Actin, alpha 1, skeletal muscle Actal 1.39 <0.05
®3 WHTEEBIIE
Table 3 Partial list of down-regulated proteins
RAMS Sk B PR 7SR PlE
Ensembl ID Protein description Gene name Fold change P-value
ENSRNOP00000022585 Angiopoietin-like 2 Angptl2 0.42 <0.01
NSRNOP00000068781 ADAM metallopeptidase with thrombospondin type 1 motif, 5 Adamts5 0.49 <0.01
ENSRNOP00000008361 Matrilin 2 Matn2 0.52 <0.01
ENSRNOP00000059574 C-X-C motif chemokine ligand 12 Cxcll2 0.58 <0.05
ENSRNOP00000006070 Decorin Dcn 0.63 <0.01
ENSRNOP00000016389 Transforming growth factor, beta induced Tgfbi 0.64 <0.01
ENSRNOP00000071970 Tubulointerstitial nephritis antigen-like 1 Tinagll 0.67 <0.05
ENSRNOP00000020919 Serpin family E member 2 Serpine?2 0.68 <0.01
ENSRNOP00000063778 Collagen type XIV alpha 1 chain Coll4al 0.70 <0.01
ENSRNOP00000000211 von Willebrand factor A domain containing SA VwaSa 0.72 <0.01
ENSRNOP00000006055 C-type lectin domain family 3, member B Clec3b 0.73 <0.05
ENSRNOP00000022128 C-X3-C motif chemokine ligand 1 Cx3cll 0.73 <0.01
ENSRNOP00000037441 Kinesin family member 20A Kif20a 0.74 <<0.01
ENSRNOP00000027860 HtrA serine peptidase 1 Htral 0.75 <0.01

4 A (latent TGF-P binding protein, LTBP)45 & LA
ToiE R 2 AW AL T A0, T B ok i) 2 b
ECM. HEHAMEMBEHF N> TE5ZE6Y
(R AF B A 0 AT A 5 TGF-BLIRE I, o #5 Bh
TWVER) TGF-BURFEAE M. VICSHTE L #ERE A
W FUR 8 B 25 0 5 vE R T TGE-BLALE AT /S

VICsH ARIE M%7, Wi 2 MAYE RS20,
ROLZE S A BN M A X, x2S R E
TR BB AR i 2os IR E AR ZHON
ECMASCE F - A 208 F S A R 1 52 R+
RA SR, CATITRY R N 48 X5 T AR R L. 745
SIS UL VICsH#t — iR B R EE, e
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Table 4 The transcriptional changes of differentially expressed proteins after TGF-p1 treatment

B4 ZE S

Gene Fold change

Akapl2 1.59+0.12*

Fbin2 4.26£0.35%*

Ncaml 6.47£0.37%*

Mfap4 1.57+0.13*

Cadm4 8.37+0.72%*

TGF-B1(5 ng/mL)ALBEVICs 48 /g, il i qRT-PCRIER M & K 5K T-o - LhGapdh NS, *P<0.05, *#P<0.01, 5 AR FRAAHEE
VICs were treated with TGF-B1 (5 ng/mL) for 48 h, and then the transcription level of indicated genes were detected by qRT-PCR. Gapdh was used as
the internal reference gene. *P<0.05, **P<0.01 compared with untreated group.

a
S A\
(A) 00\‘6% QGQ& (B)
AKAPI2 | @ @988 |- 190 kDa
FBLN2 | e s |- 127 kDa e
3
g
e % |- 180 kDa g
NCAM| | v £
% ‘ - 140 kDa g
MFAP4 | ot 0 |- 29 kD2 2
T z
CADM4 - 58kDa
GAPDH | Siie @S |- 36 kDa

3 1 Untreated
= mm TGF-pl
2- *k
k% %k
%
1—
0
AKAPI2 FBLN2 NCAMI MFAP4 CADM4

A: Western blot/Z 5 1E TGF-B1(5 ng/mL)4bHE VICs 48 hfg & & HRIAKTF KB4 ; B: Western blothfixf & 45 R 4041, LLGAPDH NN S,

*P<(0.05, ¥*P<0.01, 5 R AFRHMEL .

A: VICs were treated with TGF-B1 (5 ng/mL) for 48 h and protein levels were validated by Western blot; B: quantitative analysis of Western blot re-

sults. GAPDH was used as the internal reference. *P<0.05, **P<0.01 compared with untreated group.
[El8 Western blotA3IETGF-p1% %= F & A RIAKFHIZM
Fig.8 Validation of changes in protein levels of differentially expressed proteins after TGF-f1 treatment by Western blot
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