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CTRP3 45 UCHL1 #4358 SeVGMT E4FE CFs 74 M1 /NR-LIHEERIFF ST
RAEM L, WG 2, XHES, BRRE 1

GEZ R BEERE L . 2RERL 3 HFL, 1E%  716000)

WE HE I Clg RIS THISCE 1 3 (CTRP3) 5l & d (SeV) #Hikid %
1% Gatad. Mef2c 1 Tbx5 (SeVGMT) FE4mf LML 4ERFANML (CFs) JRyT LALEESE (MDD
ANERIGTERLED, JEHTi2 RRIER /KRR L1 (UCHLD) 2 &N SiZitr gk, Fik K
/NN 7 A (n=12): Sham 4. MI 41, SeVGMT 4. CTRP3-Lv 41, UCHL1-sh 41,

SeVGMT+CTRP3-Lv 41l SeVGMT+CTRP3-Lv+UCHL1-sh 41, Sham 2/ AT B kA
gh4l, HARA/NRAEAOE N7 2~3 mm 4L Rz lk. 4540 30 min 5, Sham LA MI
/N ML T 3 A4S jU5 TS PBS; FA AL /N Bl 4% 43 A% 100 43 3 5 SeVGMT , CTRP3-Lv
8¢ UCHL1-sh. 97 4 A5, Hill/ a2 (FS). STl r % (EF). & &7 ik AR WM
£ (LVIDD). O EIWHARINE (LVIDS). 0% (HR). “FHsilikE (MAP). IMiENER
WA TEE MB (CK-MB). OHWESE A | (cTnl) FFLERBEEE (LDH) /K. oL
IR BE F-o (TNF-0)« A/ (IL) -1B A1 1L-6 7K F. K 2,3,5-= 2K LS AL PY &M (TTC).
TIAKE-HL (HE). Masson =R B A% BRI N T dUTP Sk DR EG AR IEVE
(TUNEL) Zetafaill CoH Sk . KA gRT-PCR faill.Co Ll CTRP3 F1 UCHLL 1)
MRNA F£iE7KTF. K Western blot B 20 b et il )L CTRP3. UCHLL. DRJKJE &
1 C(collagen 1. IZYZJF T (collagen 11D Bcl-2 #15¢ X 9 (Bax) Al B 40 bk =8/
Hif-2 (Bel-2) WEAREKY. 8 5 SeVGMT HHF CTRP3-Lv AL,

SeVGMT+CTRP3-Lv 41/ EF. FS. HR 1 MAP 7KF-Jt#& (P<0.05), LVIDd. LVIDs.
CK-MB. cTnl. LDH. TNF-a. IL-1B I IL-6 /K- FHIBE(% (P<0.05); MI AR, £ 41k
A TUNEL BH R BB (P<0.05), collagen I. collagen IIIAI Bax £& [ /K 7 [41ik (P<0.05),
Bel-2 & (/K F I (P<0.05); CTRP3 Al UCHLL ff) mRNA AR [ 7K DL K AR X Gt 5 Ji
¥ 7 (P<0.05). 5 SeVGMT+CTRP3-Lv 4 It # , Jjn B UCHL1-sh At ¥
(SeVGMT+CTRP3-Lv+UCHL1-sh 41) &2 HI55 T SeVGMT+CTRP3-Lv %f ik H5 45 i 50

(P<0.05).45%# CTRP3 /5 UCHL1 #38  SeVGMT HE4wfE CFs X/ MI FIVEITER .
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Study on CTRP3-mediated UCHL1 enhancing SeVGMT reprogramming of CFs
to protect cardiac function in MI mice
Song Yanbin !, Zhang Yunging 2, Liu Huiyu 3, Chen Junming *
(* Cardiovascular Center, 2 Dept of Pathology, ® Dept of Orthopedics, Yan an University Affiliated

Hospital, Yan’an  716000)

Abstract Objective To investigate the effects of C1q tumor necrosis factor-related protein 3
(CTRP3)-enhanced Sendai virus (SeV) vector-overexpressing Gata4, Mef2c, and Thx5 (SeVGMT)
in the treatment of myocardial infarction (MI) mice and to analyze whether ubiquitin
carboxyl-terminal hydrolase L1 (UCHL1) mediates this therapeutic pathway. Methods The mice
were divided into 7 groups (n=12): Sham group, MI group, SeVGMT group, CTRP3-Lv group,
UCHLZ1-sh group, SeVGMT+CTRP3-Lv group, and SeVGMT+CTRP3-Lv+UCHL1-sh group. In
the Sham group, only the skin was incised without ligation, while the coronary artery was ligated
2-3 mm below the left atrial appendage in mice in other groups. PBS was injected at three points
in the myocardial infarction boundary in the Sham and MI groups 30 minutes after ligation. Mice
in other groups were injected with SeVGMT, CTRP3-Lv, or UCHL1-sh according to their
grouping. Four weeks after treatment, fractional shortening (FS), ejection fraction (EF), left
ventricular end-diastolic diameter (LVIDd), left ventricular end-systolic diameter (LVIDs), heart
rate (HR), mean arterial pressure (MAP), serum creatine kinase isoenzyme MB (CK-MB),
myocardial troponin | (cTnl) and lactate dehydrogenase (LDH) levels, and myocardial tumor
necrosis factor- ¢ (TNF-a ), interleukin-18 (IL-1B) and interleukin-6 (IL-6) levels in mice were
detected. The pathological changes of myocardial tissue were detected by
2,3,5-triphenyltetrazolium chloride (TTC), hematoxylin-eosin (HE), Masson trichrome and

terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) staining. The



mRNA expressions of CTRP3 and UCHL1 were detected by qRT-PCR. The protein expressions of
CTRP3, UCHLI, collagen I, collagen III, Bcl-2-associated X (Bax) and B-cell
lymphoma/leukemia-2 (Bcl-2) in myocardial tissue were detected by Western blot or
immunohistochemical staining. Results Compared with SeVGMT group and CTRP3-Lv group,
the levels of EF, FS, HR and MAP in SeVGMT+CTRP3-Lv group increased (P<0.05). The levels
of LVIDd, LVIDs, CK-MB, c¢Tnl, LDH, TNF-a, IL-1p and IL-6 decreased (P<0.05). MI area,
fibrosis area and TUNEL positive rate decreased (P<0.05), the protein levels collagen I, collagen
III and Bax decreased (P<0.05), and Bcl-2 protein levels increased (P<0.05). The mRNA and
protein levels and relative staining intensity of CTRP3 and UCHL.1 increased (P<0.05). Compared
with SeVGMT+CTRP3-Lv  group, the addition of UCHL1-sh  treatment
(SeVGMT+CTRP3-Lv+UCHL1-sh  group) significantly weakened the influence of
SeVGMT+CTRP3-Lv on the above indexes (P<0.05). Conclusion = CTRP3 mediated UCHL1
enhances the therapeutic effect of SeVGMT reprogrammed CFs on Ml in mice.

Key words Mpyocardial infarction; C1lq tumor necrosis factor-related protein 3; SeVGMT;
reprogramming; cardiac fibroblasts; ubiquitin carboxyl-terminal hydrolase L1; UCHL1
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O HUESE (myocardial infarction, MDD & —Fh @@ EGE, & A KBHEYT, FIREfE K
Azl SRR, O LT 4ERFATE Ccardiac fibroblasts, CFs) H4wFE L LEEST I (induced
cardiomyocyte-like cells, iCMs) & .CoIEFR T A AP RIS #5508 (retrovirus
vectors, ReV ) # {4 ik % 5% [F 1 (transcription factors, TFs)GATA 45 45 [1 4(GATA binding
protein 4, Gatad4). WL4HAEHE5% K7 2C (myocyte enhancer factor 2C, Mef2c) 1 T &iE 5K
¥ 5 (T-box transcription factor 5, Tbx5) (GMT) (ReVGMT) ¥ CFs H4ifE A iCMs, F|
FIE AL ICMs Y397 MI/NER, AT B S 250 /N B0 ThRE FRisk D R FE AR, 81T, ReVGMT
FIEMAERCRAR, B ARSI A A &5 O WL B 4w FER . Miyamoto et alBIF 52 & WAl &
JiBE (sendai virus, SeV) #iktt Rev HA T PRE M TE i RRIE TRs. Kk, I SeV #iik
i £k GMT (sendai virus vector overexpressing GMT, SeVGMT) At B T-K CFs = 4 2
N ICMs o UR R AH AL i S50 th 2 W] Clg MR PR E Rl 1 AH 2k 8 1 3(Clq tumornecrosis factor

related protein 3, CTRP3) FJREJEHTH SeVGMT 4w AE CFs HIMEik > 7. ZUEmH 35



TEARAN LSS R B CTRP3 1 1458 SeVGMT H 4 fe CFs o iCMs, i £ HT HHREAT (1 /N 11
I B R IZ R A S K S L1 (ubiquitin C-terminal hydrolase L1, UCHL1) 455
SeVGMT ‘Lo fIE E 4 f o IR HEN UCHLL v HEfE A CTRP3 1§ i/ i4% SeVGMT H
YmFE CFs. DM, AWFFLETEHE R CTRP3 #il4% SeVGMT HE4ufi CFs 24 iCMs Jaxt MI /N R
MR RCR, T BEIAE FIPLE], AT H e iCMs B 4mEh RTE MI K HF J657 Hh i
R

1 MRSFE

1.1 #K

111 SEHRAF  SeVGMT. CTRP3 il &A1& (CTRP3 overexpression lentivirus,

CTRP3-Lv) il UCHL1-shRNA (UCHL1-sh) ZHt bifg & Wl R A H ARG BR A 7l il . UL
MR B4 ) T/ MB (creatine kinase-MB, CK-MB) ({it5: SEKM-0152). FLEZfii S/ (lactate
dehydrogenase, LDH) (#lk'5: BC0685). L:ILWLESE H | Ccardiac troponin I, ¢Tnl) (#t'5:
SEKM-0153) il &, 2,3,5- =LA IYZ M (2,3,5-triphenyltetrazolium chloride, TTC)
(5 : G3005). FAKE-HH4L (hematoxylin-eosin, HE) (#t5: G1120). Masson = (4t
5+ G1340) 1A i it S A% H BR B BN T 10 dUTP 88k 1 R i bis id 7% (terminal deoxynucleotidyl
transferase-mediated dUTP nick end labeling, TUNEL) #:taik7| & (b5 . T2196) B H L
SRR R R A T . IR FE R T--a (tumor necrosis factor-a, TNF-o) (#t5: EMC102a)-
Hr%-1B Cinterleukin-1p, IL-1B, #t5: EMCO001b.96) Al IL-6 (#t5: EMC004) K] ELISA
BRI BRI R A PR AT BR A 7] o 0 350 & (5 : RRO36A) 1 SYBR Premix
Ex Taq™ II (§it5: RR820A) I H H A Takara A 7. CTRP3 (#it5: ab36870). UCHL1 (it
S: ab314058). THJEE A (collagen I, #t%5: ab138492). IR (collagen III,

fit5: ab184993). Bcl-2 #19% X ZE 1 (Bcl2-associated X, Bax) ({t5: ab32503). B #Hji
RESSE/ 1M 9p5-2 (B-cell lymphoma/leukemia-2, Bcl-2) (it : ab182858) Al p-actin ({it5:
ab8227) —HiA K ILEHi % 196G H&L (HRP) —#i (Ht'5: ab6721) ¥ty Ji[E Abcam 2
Ao

112 SEREhY) 120 K 8 AR HEYE SPF 4% NOD-SCID /M. (A &%) 18~20 g0 MHL
R AEEF SIS A H ARG R A B [ ES: SCXK () 2021-0011], /MNiT SPF 2%
IR FR] (2342) °C. (5535) %IRFE. 12 h fEIRIREA], AIREIRE. R shyses:
L0 S 2K M B B B AR B G e i il I [ 5 (No): 2019-08]

1.2 Fk



121 AR MIBEEME  RA 2%57 50 RNRIE/AN, BRI, TN
MEEM L) 1.2 em BIRHTYIE, FREE5E 3 aIFR, 7E28 3 WIABR I — /MLt N B fi, $£FF
W, Wi, WEAOHE, G 8.0 W44 T ALH T 2~3 mm 4k 1/3 #ikl, &
OHAMSNEHE, #7745, ZE WOIURFEE, CHBEEZR ST BidtmE Ml MI /NS
BT RFERANRRIFRALEL.
1.22 SERSERAIE B/ N 7 4 (n=12): Sham 4. M1 4. SeVGMT 41. CTRP3-Lv
#1. UCHL1-sh 41, SeVGMT+CTRP3-Lv 41 fll SeVGMT+CTRP3-Lv+UCHL1-sh 41. %53 30
min 5, Sham 411 M1 41/ ERAEREFEIA S 3 AN s 20 3l — IR VRS 20 pL 1) PBS; SeVGMT
“1. CTRP3-Lv #H. UCHL1-sh ZH/NER7ERESEIAL T 3 A s 40 sl — IR 7RSS 20 pL (1) SeVGMT
(1x10° PFU/mL ). CTRP3-Lv ( 1x10° TU/mL) A1 UCHL1-sh ( 1x10° TU/mL) ;
SeVGMT+CTRP3-Lv 41[AIf 14+ SeVGMT 1 CTRP3-Lv; SeVGMT+CTRP3-Lv+UCHL1-sh
A [FIFHE S SeVGMT. CTRP3-Lv Al UCHL1-sh; AbFREETR 4 J& JG 4T REAC R AE R R ARG I .
1.2.3 BERNLINEEIERE  SRHINE K VisualSonics 23 & Vevo2100 #8 & 4r HE /N
A RGN/ B B4 4 %8 (fractional shortening, FS). $1M4r%% Cejection fraction,
EF). LE&FKAKINIE (left ventricular end diastolic diameter, LVIDd) Fl 72 a5 US4 K 1
W42 (left ventricular end systolic diameter, LVIDS).
1.24 MWESHAERW S/ EANBUESNCE 1.4F Millar SELREEANLLE, Bk
S [ 5 5 SR R 28 B A AT IR A 7] BL-420F 15 5 R4 K it R 4010 /N 0% Cheart
rate, HR) FI*F¥&h[kE (mean arterial pressure, MAP).
125 MEOUSRGAR SRR R 2% 55U RRIE /N, KA/ BRUE B3k, &5
O JFHUILTE, #2H8 ELISA 271 & i W1 A8 BRI CK-MB Al cTnl 7KF, KA LDH
K
1.2.6 OUHL TTC. HE. Masson = TUNEL Jetkaill K EHE L P17 AR A0/ B
PUE B0 N, AR E K BE . FARE U B BREAT TTC. HE. Masson =i 4uta Rl
TUNEL %vft, RH Image J #5300 LA 4EAL TFAAT TUNEL PG5
1.27 OURRERFRN 2 ErolHSAE S PBS IRA IHFEUK ERFEESIRK, B0
IEWL R ELISA VEM & L ZAd TNF-a IL-18 A1 1L-6 7KF,
1.2.8 L CTRP3 fl UCHL1 S MGt LAUAS AR TREFE T 60 °CH /30
min, 2R 5 LA KAL, 3% Ho0, iR E 10 min, 7£ 0.01 mol/L KM ER AN 22+ (pH 6.0)

& 5 min, PBS V&KV A S 5% E & =R E 10 min. 5 CTRP3 (1 : 100)



FIUCHLL (1:100) —HiF 4 THE LK. IMAEMZREFRCH 1gG Pt (1 :500) =\ T
5 H 30 min. DAB &0, FEANKEL:, B, BHE T UL,
1.2.9 qRT-PCR#&M CTRP3FIUCHLL K mRNAZKE i F TRIzol $2 B0 UL 2 5 RNA,
K SRR 4T cDNA A %, K SYBR Premix Ex Taq™ II {771 £& 11 ABI 9700 PCR
A 5E R PCR [ bio [Bi2k1F N 95°C 120s; 94°C 5s, 60°C60s, 72°C30s, 40 M
i 72 °C 5 min. 5% FH W F, CTRP3: F: 5-CATCTGGTGGCACCTGCTG-3', R:
5-TGACACAGGCAAAATGGGAG-3'; UCHL1: F:5-CCCCGAAGATAGAGCCAAG-3', R:
5-ATGGTTCACTGGAAAGGG-3'; p-actin: F: 5-GGCTGTATTCCCCTCCATCG-3', R:
5'-CCAGTTGGTAACAATGCCATGT-3'. LA B-actin ANZ, KA 27 A0Co Shb i FE R A XK
1.2.10 Western blot & HRIEAKFE f/H RIPA SR M ONHLIRIUSE R, HE
it BCA RAGEEEEREHT, K 10% SDS-PAGE 73 B, % PVDF k)5 5%/ g4
WhEA] 1 h, K5 CTRP3. UCHL1. collagen I. collagen III. Bax. Bcl-2 fl B-actin —#i (1 :
1000) F4°CHEER, AEE —H (1:1000) FiEMHE 1h. ECL &5, Mg EME,
LA B-actin N2, KA Image J BAEHEAT K BEAEL A0 HT o
1.3 SitHEAE SPSS 22.0 HAFH T-Geit /. FrAskisitE 6 NES. AuFF R
FEAR B T R R, BOR 4 IEAS A0 A A 50 5 35K F B IR 3R T 22 e AT AT B R 22 S LA, R A
Tukey 5 K I EAT P LU . P<0.05 925 A it 2 o
2 H#R
2.1 CTRP3 3 SeVGMT EHFE CFs X MI /NROTHEEIEEM 5 Sham 4 EHE:, M1 4
i) EF A1 FS 7K F-B&#{f%(P<0.05), LVIDd 1 LVIDs 7KV 75 (P<0.05). 5 MI 4Lt %:, SeVGMT
Z1A1 CTRP3-Lv 41K EF F1 FS /K FFt# (P<0.05), LVIDd Al LVIDs 7K F 1K (P<0.05),
UCHL1-sh 41 EF F1 FS 7K F-B#{K (P<0.05), LVIDd f1 LVIDs 7K F- 5 (P<0.05) . 55 SeVGMT
ZHF1 CTRP3-Lv ZHLb%H, SeVGMT+CTRP3-Lv 21/ EF F1 FS /K*F-Ft % (P<0.05), LVIDd Al
LVIDs 7KFF&1% (P<0.05). 5 SeVGMT+CTRP3-Lv 4l H.#;, SeVGMT+CTRP3-Lv+UCHL1-sh
ZLH EF M1 FS K% (P<0.05), LVIDd #1 LVIDs /K F 7 (P<0.05). W% 1.
#* 1 CTRP3#53% SeVGMT E4ifE CFs Xt MI /M ROTIRES ML (n=12, x+s)
Tab.1 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on cardiac function parameters of

MI mice (=12, x=s)



Group EF (%) LVIDd (mm) LVIDs (mm) FS (%)
Sham 88.4247.29 5.4740.47 2.4830.18 54.5543.75
MI 64.5346.47 8.1540.74 " 5.6740.39 " 29.9747.15 "
SeVGMT 74.9147.98 *# 7.2240.66 4.1040.39 ™ 42.6749.09 *#
CTRP3-Lv 68.3245.96 *# 7.5740.53 *# 4.7630.63 ™ 36.7549.54 *#
UCHL1-sh 58.3744.33 8.7240.85 *# 6.4440.51 25.7447.20 *#

SeVGMT+CTRP3-Lv 76.5547.17 *#&*  6.6740.72 *#&* 3304027 &>  48.6047.61 *#&"

SeVGMT+CTRP3-Lv+UCHL1-sh 66.7824.23 ***  7.7020.67 *** 4.3840.36 42.6946.71 4
F value 28.556 29.657 124.884 21.850
P value <0.001 <0.001 <0.001 <0.001

*P<0.05 vs Sham group; *P<0.05 vs MI group; #P<0.05 vs SeVGMT group; 24P<0.05 vs CTRP3-Lv group;

AP<0.05 vs SeVGMT+CTRP3-Lv group.

2.2 CTRP3 #3& SeVGMT E4FE CFs ¥ MI /NRILFSI HF KM 5 Sham 4 H#,
MI 21 HR 1 MAP B&fik (P<0.05). 5 MI A5, SeVGMT 4Ail CTRP3-Lv 4 (1) HR
MAP T (P<0.05), UCHL1-sh ZH /] HR F1 MAP [&{K(P<0.05). 5 SeVGMT 4141 CTRP3-Lv
L, SeVGMT+CTRP3-Lv 411 HR fil MAP Jt/& (P<0.05). 5 SeVGMT+CTRP3-Lv 4
tbE%, SeVGMT+CTRP3-Lv+UCHL1-sh 1] HR fil MAP [#{k (P<0.05). L% 2.

%2 CTRP3 38 SeVGMT EZFE CFs & MI /NRILFZ %S BB (n=12, x+s)
Tab. 2 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on hemodynamic parameters of Ml

mice (n=12, x+s)

Group HR (beat/min) MAP (mmHg)
Sham 336.97431.29 117.7443.74
Ml 298.66434.90 * 92.8046.22
SeVGMT 308.41430.81 ** 100.5644.63 *#
CTRP3-Lv 299.05438.47 *# 94.8345.34 *#
UCHL1-sh 264.39418.90 *# 83.9846.11

SeVGMT+CTRP3-Lv

SeVGMT+CTRP3-Lv+UCHL1-sh

326.39428.62 *#&*

305.60435.98 *#4

105.3747.32 *#&*

95.26+48.57 “#4



F value 6.340 36.127

P value <0.001 <0.001

*P<0.05 vs Sham group; *P<0.05 vs MI group; &P<0.05 vs SeVGMT group; 24P<0.05 vs CTRP3-Lv group;

4P<0.05 vs SeVGMT+CTRP3-Lv group.

2.3 CTRP3 3% SeVGMT EZFE CFs Xt M1 NRILEF ARG ST 5 Sham
HEE, MI Al CK-MB. cTnl #1 LDH /KFFt&E (P<0.05). 5 MI AL, SeVGMT
ZH A CTRP3-Lv ZH1fL3E CK-MB.cTnl Fl LDH 7K~ £k (P<0.05), UCHL1-sh #4ifi.i& CK-MB.
cTnl A1 LDH /K F-FF5 (P<0.05). 5 SeVGMT 41Ail CTRP3-Lv 41tb%:, SeVGMT+CTRP3-Lv
HijE CK-MB. cTnl 1 LDH /KFPEK (P<0.05). 5 SeVGMT+CTRP3-Lv 4 LL#,
SeVGMT+CTRP3-Lv+UCHL1-sh 41 1f1j% CK-MB. c¢Tnl Al LDH 7K-F-Ft & (P<0.05). W.% 3.
£ 3 CTRP3 38 SeVGMT E4if CFs X MI M RMALTFE LR GIREM LM (n=12, x+ts)
Tab.3 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on serum markers of myocardial

injury in MI mice (n=12, x+s)

Group CK-MB (U/L) cTnl (U/L) LDH (U/L)
Sham 95.6048.43 0.9820.11 208.28417.81
MI 499.28+42.89 * 6.7340.81 " 1140.90+113.68 *
SeVGMT 242.96421.56 ** 3.0220.30 *# 402.08435.12
CTRP3-Lv 270.9940.92 ** 4.1840.26 ** 518.15+447.39 **
UCHL1-sh 637.95249.75 *# 9.2120.48 ™ 1300.04486.47 *#
SeVGMT+CTRP3-Lv 152.49413.05 & 1.9540.24 *#&*  310.63434.67 "#&"
SeVGMT+CTRP3-Lv+UCHL1-sh 316.85439.19 "4 3.8640.28 "4 525.51444.41 *#4
F value 374.071 565.431 544.794
P value <0.001 <0.001 <0.001

*P<0.05 vs Sham group; *P<0.05 vs MI group; &P<0.05 vs SeVGMT group; 2P<0.05 vs CTRP3-Lv group;

AP<0.05 vs SeVGMT+CTRP3-Lv group.

24 CTRP3 ¥ SeVGMT EZE CFs X M1 /MR MI RN OG5 Sham
AL, MI AR ML TEFR TS (P<0.05). 5 MI A EbE:, SeVGMT 4041 CTRP3-Lv 41



MI T AR F#fik (P<0.05), UCHL1-sh 211 MI TH AR Ft i (P<0.05). 55 SeVGMT 411 CTRP3-Lv
B, SeVGMT+CTRP3-Lv A MI THIAAFEAL (P<0.05). 5 SeVGMT+CTRP3-Lv 4 L 4L,
SeVGMT+CTRP3-Lv+UCHL1-sh 4] MI AR+ (P<0.05), W 1. HE Jeagi R ER,
Sham H.-ONAIITEAS IES, HEFHFN .. MIAECUEIRASTEAIAE R, HEZIARIN, o ILZH LR
HELH B, A KERMEAMIRE. 5 M AL, SeVGMT Al CTRP3-Lv 4L
B3 I Rk, UCHLL1-sh AR Ol B nE . 5 SeVGMT 411 CTRP3-Lv 4 L4,
SeVGMT+CTRP3-Lv ZH ) 0> UL 453 475 B & 9 % . 5 SeVGMT+CTRP3-Lv 41 It # ,

SeVGMT+CTRP3-Lv+UCHL1-sh ZH i) Bl S in e, W& 2.

1 CTRP3#3% SeVGMT E4ifE CFs Xt MI /MR MI AR I
Fig.1 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on Ml size in MI mice
a: Sham group; b: MI group; c: SeVGMT group; d: CTRP3-Lv group; e: UCHL1-sh group; f:
SeVGMT+CTRP3-Lv group; g: SeVGMT+CTRP3-Lv+UCHL1-sh group; "P<0.05 vs Sham group; ¥P<0.05 vs Ml

group; ¥P<0.05 vs SeVGMT group; 2P<0.05 vs CTRP3-Lv group; 4P<0.05 vs SeVGMT+CTRP3-Lv group.



B2 FHENROIHE REEE X200
Fig.2 HE staining images of myocardium in each group X200
a: Sham group; b: MI group; c: SeVGMT group; d: CTRP3-Lv group; e: UCHL1-sh group; f:

SeVGMT+CTRP3-Lv group; g: SeVGMT+CTRP3-Lv+UCHL1-sh group.

2.5 CTRP3 5% SeVGMT E4E CFs Xt MI NROCULEF LM 5 Sham 4 LH#,
M1 ZH O 4EALTHIRR . collagen IFA collagen IIEE R IAKF3FH 5 (P<0.05). 5 MI 4
ELEL, SeVGMT A A CTRP3-Lv AL LT 4E(LEIAR L collagen I collagen IIER H %Ik 7K1
% (P<0.05), UCHLZ1-sh Z1fCoLEF4ELLTHIFL . collagen TA collagen TIE (4K ik KV T i
(P<0.05). 5 SeVGMT 4 Al CTRP3-Lv 4 Lb 4k, SeVGMT+CTRP3-Lv A (1.0 ULEF4EA T A
collagen IF1 collagen INEE A FRIAKFF#K (P<0.05). 5 SeVGMT+CTRP3-Lv 41tb#%,
SeVGMT+CTRP3-Lv+UCHL1-sh ZH [0 LEF 4E AL TR AR « collagen T collagen 114 [ 3Rk 7K

FHE (P<0.05). WA 3. 4.

B3 RAHEPFLI Masson E@AZEEAMT X200
Fig.3 Masson trichrome staining images of myocardium in each group X200

a: Sham group; b: MI group; c: SeVGMT group; d: CTRP3-Lv group; e: UCHL1-sh group; f:



SeVGMT+CTRP3-Lv group; g: SeVGMT+CTRP3-Lv+UCHL1-sh group; “P<0.05 vs Sham group; #P<0.05 vs Ml

group; P<0.05 vs SeVGMT group; 2P<0.05 vs CTRP3-Lv group; 4P<0.05 vs SeVGMT+CTRP3-Lv group.

4 HBHE/NFOHL collagen IFT collagen INIE HAEXTRIEKTF
Fig.4 Relative protein expression levels of collagen I and collagen III in myocardium of mice in each group
a: Sham group; b: MI group; c: SeVGMT group; d: CTRP3-Lv group; e: UCHL1-sh group; f:
SeVGMT+CTRP3-Lv group; g: SeVGMT+CTRP3-Lv+UCHL1-sh group; "P<0.05 vs Sham group; ¥P<0.05 vs Ml

group; #P<0.05 vs SeVGMT group; 2P<0.05 vs CTRP3-Lv group; 4P<0.05 vs SeVGMT+CTRP3-Lv group.

2.6 CTRP3 3% SeVGMT E4wFE CFs X+ M1 /i L0 Ba R T B2 5 Sham 41
ELEL, MIZHE TUNEL FHEZRAM Bax 8 H&IAKFTHE (P<0.05), Bel-2 & HFKIAKFF%
fik (P<0.05). 5 MI 41th#, SeVGMT 411 CTRP3-Lv 41ff) TUNEL BHE A1 Bax &%
KR (P<0.05), Bel-2 S HRIA/KF-THiE (P<0.05); UCHL1-sh 41#) TUNEL BHEZ
A Bax & FERIAKF-THE (P<0.05), Bel-2 8 HFRIAKFFEL (P<0.05). 5 SeVGMT 41A1
CTRP3-Lv HLL%EL, SeVGMT+CTRP3-Lv ZHf¥) TUNEL FHYEZFN Bax A RiEKTFEAL
(P<0.05), Bcl-2 HEHKRIEKFFE (P<0.05). 5 SeVGMT+CTRP3-Lv 41 L%z,
SeVGMT+CTRP3-Lv+UCHL1-sh £H () TUNEL BH:3% 1 Bax & A RiA/KFTHE (P<0.05),

Bcl-2 & HRIA/KFF#K (P<0.05). WK 5. 6.



5 FH/MFONAS TUNEL Rl <200
Fig.5 TUNEL staining images of myocardium in each group X200
a: Sham group; b: MI group; c: SeVGMT group; d: CTRP3-Lv group; e: UCHL1-sh group; f:
SeVGMT+CTRP3-Lv group; g: SeVGMT+CTRP3-Lv+UCHL1-sh group; "P<0.05 vs Sham group; ¥P<0.05 vs Ml

group; ¥P<0.05 vs SeVGMT group; 2P<0.05 vs CTRP3-Lv group; 4P<0.05 vs SeVGMT+CTRP3-Lv group.

6 FHNROI Bax M Bel-2 FHEAMXREKF
Fig.6 Relative protein expression levels of Bax and Bcl-2 in myocardium of mice in each group
a: Sham group; b: MI group; c: SeVGMT group; d: CTRP3-Lv group; e: UCHL1-sh group; f:

SeVGMT+CTRP3-Lv group; g: SeVGMT+CTRP3-Lv+UCHL1-sh group; "P<0.05 vs Sham group; ¥P<0.05 vs Ml



group; #P<0.05 vs SeVGMT group; 2P<0.05 vs CTRP3-Lv group; 4P<0.05 vs SeVGMT+CTRP3-Lv group.

2.7 CTRP3 3% SeVGMT E4HFE CFs Xt MI PMROUAIERIFEN 5 Sham HLLE, MI
/) TNF-a. IL-1p F1 1L-6 /KFTFE (P<0.05). 5 MI 4%, SeVGMT 41f1 CTRP3-Lv
A1) TNF-a. IL-1 F1 1L-6 7K &M% (P<0.05), UCHL1-sh Z1f#] TNF-a. IL-1B A1 IL-6 /K
51 (P<0.05). 5 SeVGMT 41 A1 CTRP3-Lv 4 th#:, SesVGMT+CTRP3-Lv 41 ) TNF-a. IL-1B
AT IL-6 /KT F#{%(P<0.05) . 5 SeVGMT+CTRP3-Lv £ L #¢, SeVGMT+CTRP3-Lv+UCHL1-sh
M) TNF-a. IL-1B £ IL-6 /KFF+m (P<0.05). W3 4.
& 4 CTRP3 #3 SeVGMT ESHTE CFs Xt MI AROAUSOERRM (=12, x+s)
Tab. 4 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on myocardial inflammation in Ml

mice (n=12, x=s)

Group TNF-a (pg/mg prot)  IL-1B (pg/mg prot)  IL-6 (pg/mg prot)
Sham 29.83+1.49 20.1542.67 14.60+1.03
MI 80.78+9.19 * 68.5248.17 * 43.4542 59 *
SeVGMT 48.7544.57 # 39.89+44.46 ** 25.0741.50 *#
CTRP3-Lv 59.1344.45 *# 417144517 29.2643.67 *#
UCHL1-sh 87.0447.22 83.9848.76 ** 53.8843.49 *#
SeVGMT+CTRP3-Lv 38.9343.54 *#&" 29.2743.92 “#&" 20.05-+1.68 *#&*
SeVGMT+CTRP3-Lv+UCHL1-sh 82.4745,01 "4 46.2843.26 "4 30.68+43.43 *#4
F value 202.662 190.183 308.134
P value <0.001 <0.001 <0.001

*P<0.05 vs Sham group; *P<0.05 vs MI group; ¥P<0.05 vs SeVGMT group; 2P<0.05 vs CTRP3-Lv group;

4P<0.05 vs SeVGMT+CTRP3-Lv group.

2.8 CTRP3 H# SeVGMT E4HF2 CFs Xt MI /MGl CTRP3 1 UCHL1 ik g
15 Sham 21 EL45, MI 4 CTRP3 H mRNA A1 3R IK 7K1 AR Ge € i B 2 B 4R (P<0.05),
UCHL1 A mRNA ik F2R KK DL RAHRS Gt 31 T 5 (P<0.05) . 15 M1 ZLEEEL, SeVGMT
A1 CTRP3-Lv 41 CTRP3 Al UCHLL ) mRNA FIZE [ 3KIE K LA B AR G 05 FE 35 T 5y

(P<0.05), UCHL1-sh #1 CTRP3 1 UCHL1 i) mRNA Fl%& 4 K 7K LUK AR X e 655 F5F 34)



[&AK(P<0.05). 5 SeVGMT 20 #1 CTRP3-Lv 4 tt. 4%, SeVGMT+CTRP3-Lv 24 CTRP3 A1 UCHL1
H mMRNA FlE FH RIE K2 AR Jetunm B s (P<0.05). 5 SeVGMT+CTRP3-Lv 4

Eb#e, SeVGMT+CTRP3-Lv+UCHL1-sh 240 CTRP3 i1 UCHL1 ] mRNA Fli&E [ %A 7K F LA

AN e i g 35 PR (P<0.05). LI 7-9.

B 7 FA/MROHLCTRP3 Al UCHLL ) mRNA I BHIMRIAAKF
Fig.7 Relative mMRNA and protein expression levels of CTRP3 and UCHL1 in myocardium of mice in each
group
A, B: Relative mRNA expression levels of CTRP3 and UCHL1 in myocardium, respectively; C-E: Relative
protein expression levels of CTRP3 and UCHLL1 in myocardium, respectively; a: Sham group; b: MI group; c:
SeVGMT group; d: CTRP3-Lv group; e: UCHL1-sh group; f: SeVGMT+CTRP3-Lv group; g:
SeVGMT+CTRP3-Lv+UCHL1-sh group; "P<0.05 vs Sham group; *P<0.05 vs MI group; 4P<0.05 vs SeVGMT

group; 4P<0.05 vs CTRP3-Lv group; 4P<0.05 vs SeVGMT+CTRP3-Lv group.



8 HH/NFIL CTRP3 G byt X200
Fig.8 CTRP3 immunohistochemical staining images of myocardium of mice in each group X200
a: Sham group; b: MI group; c: SeVGMT group; d: CTRP3-Lv group; e: UCHL1-sh group; f:
SeVGMT+CTRP3-Lv group; g: SeVGMT+CTRP3-Lv+UCHL1-sh group; "P<0.05 vs Sham group; ¥P<0.05 vs Ml

group; ¥P<0.05 vs SeVGMT group; 2P<0.05 vs CTRP3-Lv group; 4P<0.05 vs SeVGMT+CTRP3-Lv group.



9 FH/PMRLILUCHLL fpsmgets X200
Fig.9 UCHL1 immunohistochemical staining images of myocardium of mice in each group X200
a: Sham group; b: MI group; c: SeVGMT group; d: CTRP3-Lv group; e: UCHL1-sh group; f:
SeVGMT+CTRP3-Lv group; g: SeVGMT+CTRP3-Lv+UCHL1-sh group; "P<0.05 vs Sham group; ¥P<0.05 vs Ml

group; ¥P<0.05 vs SeVGMT group; 2P<0.05 vs CTRP3-Lv group; 4P<0.05 vs SeVGMT+CTRP3-Lv group.

3 Wi

TR ZH AE T A S 56 ol I s mE R A 1Y 0 SeVGMT HE4gmAE CFs 1+, &I CTRP3
AIREE R SeVGMT H4wAE CFs HIMEiLsr 1, FEMRAMSER bt —DiEsk CTRP3 A4 5%
SeVGMT # 4w CFs 24 iCMs. Rt , A 58 471:) 7 CTRP3 % SeVGMT H 4% CFs 2 iCMs
JERE MU RERTT RCR, IRt il e RIPE AL . 45 2RE7x, CTRP3 1 5% SeVGMT H
& CFs £E7897 MI AL T SeVGMT Al CTRP3-Lv §H17477 . Song et al®if 5 % B, CTRP3
1 S IR B ik 45 A 4E Cacute coronary syndrome, ACS) S AU AL I/R /N A R, CTRP3
MIUTERINE T/ R B MO AT ThBERRRS, T CTRP3 A Rk T L EThfe . A kil
W], CTRP3 [1id &k w] LAORY /N B G 52 O HILAE 5 3 (¥ 0o DL D) BERE RS, CTRP3 i 411



P2X7R-NLRP3 #JEAI& 4] SHR /N RO AT 4E(LE, CTRP3 @i ¥ 1 Smad3 s Al
LI ZT 44 20 Ak SRS R AL 5 o T A1), 45 A ARHIE AL 45 T 40, CTRP3 AMUAA L
ARG VR, T B AT L@ L1 3R SeVGMT #4ifE CFs O iCMs K IE KT M1 7 3R .

wEEAMA RS (ubiquitin-proteasome system, UPS) J& T A 4 (AL CoLgifi)
EAFIhEEEAE T4, S HERAMEH. MG 5 SMERALT. 24 UPS M4
IR IB RS, 2RO 2L A 40 JEE P 2 13 5T 10 58 B A5 DA 4R, AT AR o JUE D) E TE
R, UPS THREMISUE 22 HH: S BOL T T REREAS M. UCHLL 2 UPS B E it ’&—fM%
ThREE E, PREM T2 RUEERZ R ARt ARG s . g sioita. Zig
R TR S B0 UE 52, ok A ZRak O LA CTRP3 BT LA /s /b o LA s UCHLL (1 3R35 .
D, IR RH AN UCHLL W BEfE N CTRP3 R4 T+ SeVGMT E4uf CFs. AHfF 5t
7R, /N MIJS UCHLL ff) mRNA Rl (ARIE KT, 124515 Geng et alt™lif 5t 45
W8, ZCERE MIRA RN RSO R UCHLL RiAK P RET 5. A
FiLFR Y, CTRP3 [id#is Eid 7 UCHLL ML, Mtk UCHLL MIFES/-HI9S 7 CTRP3
5% SeVGMT 4w fE CFs X MI/NRIKIEITIERH - Geng et all™® M5 R0, 4{# Ff UCHLL
175 LDN-57444 3697 ML/, SRS THIEL, LDN-57444 $i3 T.OLAET)RE, KW
UCHLL 7E M1 HA RYERT s Tkt /I BRUIE sy 56 # 2 UCHLL 7T LA 2GR MI S /N BRI
OIhEE. Gao et alMLL/NERILAIAE C2C12 A AMERL, RIIEANH i FE, UCHLL
HEAKERREE TR, TUTER UCHLL A 2 T SO MG 5 2 2 b, 5 S35 s 40 B 4 AL A
WUETE R, [RI Eif sUL TR 5 DR~ AL AR iR I Rk, XSl R 9, UCHLL Wl fgid
TR RSCVLA K GERD A S AR L B AR R PR R . EIREE SR BEW], UCHLL W Rg= A
T CTRP3 1435 SeVGMT H i CFs {7 12—, #EM - FIHX MIRRITER

2 FFTR, AWFFEEY CTRP3 A5 UCHLL #5% SeVGMT 4w fE CFs Xf/Ni MI FIiG
JTYEM . CTRP3 145 SeVGMT H 4l CFs Al AEZIAIT MI fIBIESTIL, 1 UCHLL i

O IEE AL CFs N iCMs IR T
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