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CTRP3 4 5 UCHL1 5 SeVGMT i 4 F

\] P4y o>
CFs 4 MI/p LGOI RERIBF SR
RIEH k=i XEE FERE
(REXRFWBEER < ofdo®mEs’ 34, 2% 716000)

WE B8 5K Clg Mg IRSEE FAHCE [ 3(CTRP3) BEaR Al 597 (SeV) ik it F2 ik Gatad \Mef2c il Thx5 (SeVGMT) =
G O NELT 4R A0 ( CFs) 16770 VTSR (MD) /N R FBILE , IF00Hriz 30OR B R om /K g Bl L1 (UCHLL) 2 B4 FIZIRTT &
%o HiE B/ANEASHNT 41 (n=12):Sham 41 . MI 41 . SeVGMT 41 . CTRP3-Lv 41, UCHLI1-sh 41 .SeVGMT + CTRP3-Lv 4 fil
SeVGMT + CTRP3-Lv + UCHLI-sh 2, Sham Z/)NBAXYIFF B2 A G5 4L, AL /N RAE 2O B 07 2 ~ 3 mm 2S5 $L5E R 3l ik .
45430 min J5,Sham ZH 1 MI ZH/N R M3 5 3 A4 5043 33 5T PBS s JL AL 26 /I BR 43 A% 100 43 391 1 4 SeVGMT ,CTRP3-Lyv 1§,
UCHLI-sh, J&J7 4 FJ5 , 4600 /) B il 46 465 3 (FS) I i 23 £ (EF) A2 = &F 5K AR N 42 (LVIDA) | Ac.0 B R N2
(LVIDs) .03 (HR) SEISHKE (MAP) il 3 UUER I W) T 6% MB ( CK-MB) .0 UYLES 2 1 T( cTnl) 1L BRI &0 (LDH) 7K
T O JIUIE SR FE R F--o (TNF-a) A2 (IL) -18 #1 IL-6 K-, R 2,3,5- =R I AL U A (TTC) (AR — L (HE) |
Masson = €& FIA il 0% BRI BN F: 19 dUTP it D R kbR i ( TUNEL ) e o far U0 ILZH 209 B A8 4k . R qRT-PCR £
DC e CTRP3 A1 UCHLL 1) mRNA 23k7KF-, SR H] Western blot B 5 2H 1k 44 4.0 ]l CTRP3 (UCHLL , [ #Y ¢ i 25
(collagen I ) M7 26 H (collagen TII) \Bel-2 #H36 X 25 1 (Bax) A1 B 41 MLtk U8/ 1 IME-2 (Bel2) M AR IBK T R
5 SeVGMT £ fi1 CTRP3-Lv 2] 458, SeVGMT + CTRP3-Lv 41/NgL i) EF . FS HR fil MAP /K F-F} & (P <0.05) ,LVIDd . LVIDs ,
CK-MB . ¢Tnl ,LDH ,TNF- IL-1B FI IL-6 7K E3REAK (P <0. 05) ; MI T F2 . £F 4k AL T AR A0 TUNEL BRI AK (P < 0. 05) , col-
lagen I .collagen Il #1 Bax %5 /K F&AK (P <0.05) ,Bel-2 25 /K SEFHE (P <0.05) ; CTRP3 1 UCHL1 ) mRNA A4 [ 7K
DA B AR R e {5 B Y 71 (P <0.05) , 5 SeVGMT + CTRP3-Lv £ b4, il fl UCHLL -sh 4b B (SeVGMT + CTRP3-Lv + UCHLI1-sh
2H) D55 T SeVGMT + CTRP3-Lv X FiRFSHRIIEEMI (P <0.05) . 451 CTRP3 /5 UCHLI #43% T SeVGMT T 4 F2 CFs
X/ B MI IEITVE R o
KEER  LIUESE ; Clg M IRFE R TAHOCHE ] 33 SeVOMT ; B4 AT 5 O IR LT 2 R1- 40 M 5 12 3R BR ui K A il L1
hESEE R542.2+2
NEARER A XE4HE 1000 - 1492(2025)10 — 1896 — 12
doi:10. 19405/j. cnki. issn1000 — 1492. 2025. 10. 016

> JJLAE FE ( myocardial infarction, MI) & —ff &
VEFETBNG , # A a7, " BefE Rk i
AR B O NE 2T 4B 41 Y ( cardiac fibroblasts, CFs) &
IR RO UUEE A S (induced cardiomyocyte-like cells,
ICMs) S U LI YT ARG A0 o i 330 5
7 (retrovirus vectors, ReV) Z & 1f ik F W T
(transcription factors, TFs) GATA 4548 [ 4 ( GATA
binding protein 4, Gata4 ) | JJL4H Hg 3% 5% K -+ 2C ( myo-
cyte enhancer factor 2C, Mef2¢) f1 T &% % T 5
(T-box transcription factor 5, Thx5) ( GMT) ( ReVG-
MT) nK; CFs 5 4 #2 2y iCMs, F1| ] 25 25 #2211 iCMs
1BYT ML/NEL, AT B2 08 /)N B O D RE I 98D R B

2025 - 07 -20 #2ik

BATH : H K BARH RS TH (4’5 :81960080 81760069 )

VEF A RIEM , 55 W+, FAT W, B8, A 00, i 51
#% ,E-mail ; SongDrYB@ 163. com

AL o ORTIT, ReVOMT 1l 245 Bl A7 JRE, B A
B oS TR 43O LA T 4w AR . Miyamoto et al ™
WFFE RIS W 5E (sendai virus,SeV ) AL Rev 2%
TS HRUR B R R AR TFs, PRLG, FH SeV #ifk
1335 GMT (sendai virus vector overexpressing GMT,
SeVGMT) ul B4 ) TR CFs F i f y iCMs, PR
FOLHAE FT I S 36 e W] Clg R SR A6 IR 340 OC 2E
H 3 (Clq tumornecrosis factor related protein 3,
CTRP3) ] fE 2 9% SeVOMT H 4 CFs M 1% 7
T RSN P — L AER S h B CTRP3 1]
W% SeVGMT H 4t CFs Oy iCMs, T ££ BT A E1T 1)
N3 F v R O T A Z R R B R i K ik Bl L1
(ubiquitin C-terminal hydrolase L1, UCHLI1 ) 0] #4 5#
SeVOMT e i fiE o X IRANALHEN UCHLL o] fig
£} CTRP3 15 T {iF 73 1144 SeVGMT H g e CFs,
[, A BFSE e 75 CTRPS J4 SeVOMT T4t
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CFs g iCMs J5xf ML /SRR ST RCR , I 70 Hr al fig
AR FIALAD , T4 7 iCMs HE 4 R HORAE MI J HF
PR Sl DI TAA TR & 8

1 #MB5HZ*

1.1 ##

1.1.1 53K #  SeVCMT .CTRP3 3t k1855
( CTRP3 overexpression lentivirus, CTRP3-Lv ) I
UCHLI1-shRNA (UCHLI-sh) Z 4G b 75 9L 3k R 1k 2F
BORABR A w)hi %o WUBR W [R] L / MB ( creatine
kinase-MB,CK-MB) (k"5 : SEKM-0152) | 2|12 i &
fiff (lactate dehydrogenase, LDH) (#tt5-; BC0685) . .[»
WLALE5HE H 1( cardiac troponin I,cTnl) (£S5 : SEKM-
0153 ) i/ £ .2,3,5- = R FL AL PO A M (2,3, 5-tri-
phenyltetrazolium chloride, TTC) (£S5 : G3005) .7 A
¥ — P21 ( hematoxylin-eosin, HE ) (#{t5: G1120) |
Masson = (a4, (b5 : G1340 ) FI R uifi i S8 A% 1 IR 4% 75
B/~ S 1) dUTP il 0 K S #R 10 5 (terminal deoxynu-
cleotidyl transferase-mediated dUTP nick end labeling,
TUNEL) Je 3250 & (415 : T2196) ¥ 7 4k 5t &R 36
FRECA R A R IR AL -0 (tumor necrosis
factor-a., TNF-a) ($It5: EMC102a) | {4} %18 (in-
terleukin-1@,IL-18, it 5 : EMCO01b. 96 ) 1 1L-6 ( it
5 :EMCO004) ) ELISA 1257 & W B BRI 1% A )
PHEARRA W o 005 510 & (415 : RRO36A) Fil
SYBR Premix Ex Taq™ IL(#t5: RR820A) g [ H A
Takara /% 7], CTRP3 (4t %5 : ab36870)  UCHLI (it
0314058 ) | T SR [ (collagen 1) (4t 5
ab138492) | Il 7Y it J5i 25 1 (collagen II) (#it %5
ab184993)  Bel-2 A% X 25 [ ( Bel2-associated X,
Bax) (b5 :ab32503) | B il fifd bk B4 983/ 9 1L Jp5 -2 ( B-
cell lymphoma/leukemia-2 , Bel-2) (5 ab182858)
I B-actin (15 : ab8227 ) — 4L L K 1l FHi 1 1eG
H&L(HRP) —Hi (5 :ab6721 ) ¥4 H 9% [E Abcam
ol

1.1.2 Sk#h4 120 08 JEHEH: SPF % NOD-
SCID /)N (AR5 18 ~20 g ) I [ b i 4 i 1 #e 5
B BORA BR 2 7 [ Az 77 VF Al IR 5 : SCXK (5¢)
202100117, /NER T SPF 2 35 5% dhiml 32 [ (23 +
2)C (55 +5)% %% 12 h fEF ] ], ARk
o ARWIE S T2 U0 2850 1 22 K7 [ 2 e 15 248
PZE o AIbiE [ g5 :2019-08 ]

1.2 7%

1.2.1 R MIBER A E RHA] 2% 53 9be A RR

P/ INER , R/ INE AL, T 0 Bl 2 O e B Al 2
1.2 em RYRUTYI I, 228255 3 A B, 7E465 3 I [A]
BT —/INFLIE A i, £ TF i, e O, R A0
OHL 8. 0 ML T AOCH T 2 ~3 mm
G173 BEEE 2O HAMSME B 4TSS . Z5FLE W]
SO HURTRGE O HLEZR ST Brdfm I MI /N
B o AT AR DRI AL

1.2.2 Sy @ A KR AT H(n =
12) : Sham ZH . MI 2. SeVGMT 2. CTRP3-Lv #H .
UCHLI-sh 2§ .SeVGMT + CTRP3-Lv 25 f1 SeVGMT +
CTRP3-Lv + UCHLI-sh £ . #54[ 30 min J5 ,Sham 41
1 MIZ/INRAERESE I S 3 A4S i 73 il — R PE T 45 20
pL ¥ PBS; SeVGMT 41, CTRP3-Lv 4] ,UCHLI1-sh 41
INRAERESE A 3 A s 23 0] — IR MR 5 20 L /Y
SeVGMT(1 x 10° PFU/mL) ,CTRP3-Lv (1 x 10° TU/
mL) #1 UCHLI-sh (1 x 10° TU/mL) ; SeVGMT +
CTRP3-Lv 4[] i 4F SeVGMT 1 CTRP3-Lv;SeVG-
MT + CTRP3-Lv + UCHLI-sh #f [&] i} 1 &% SeVGMT .
CTRP3-Lv il UCHLI-sh; &bl 45 4 4 & J5 s 17 REAS
RAEAFEBRGI

1.2.3 RFEASHiEF RAMERX Visual-
Sonics /A H] Vevo2100 i i 3 Bk 3 /)N gy 1) 75 5 18
2G5 K I /)N BR, 4 %l 45 %5 2R (fractional shortening,
FS) 5} 1M.53%% (ejection fraction, EF) | /= = &7 K A 1
N4% (left ventricular end diastolic diameter, LVIDd)
FzE O = W 4s K B N 42 (left ventricular end systolic
diameter, LVIDs)

1.2.4 wigsh A sn  Z/NRA S 3 ok
1. 4F Millar 448 IR 6 A 20 %, S kI [BE f5
R HY LA 28 B AT R A W) BL420F 55 R4E K o)
Pr R GEIC /N BUGA (heart rate, HR) -2 5l fjk [
(mean arterial pressure, MAP) .

1.2.5 &wiFositizsEsmen R 2% %5
e A BRIV T/ U B, 8500
T, Fi I ELISA U0 & WP B KGN CK-MB Al ¢T-
nl 7K SR AR A LDH 7K,

1.2.6 & ALZLLR TTC HE Masson = & #= TUNEL
Fesm SRR FIELLSE/ N, P B O

JIE, A= AR K v o iR G U 15 2P BR AT TTC
HE Masson = f& 4t {4 F1 TUNEL ¢4, % [ Tmage J
BRAF 53 B O LR 4 AL TR RURT TUNEL BHPE e (0,5

1.2.7 PR B AR 20 B0 L2 280 i
J55 PBS IR I TEVK EAFES 500, 250 B T W,
K H ELISA 3L & O LZH 2 TNF-o | IL-18 1 IL-6
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KFs

1.2.8 &AL CTRP3 #= UCHLI % 44b e O
WAL A5 T RFH 60 °C 5 F 30 min, SR 5 B
WEFIKAR 3% H,0, ZIEMFF 10 min, fF 0. 01 mol/
L WM IR N Z2 vhil (pH 6. 0) tha& ik S min, PBS ¥
PR YIRS 5% 1107 =\ E 10 min, {15
CTRP3(1 : 100) F1 UCHL1(1 : 100) —%tTF 4 CHiz
B MAERIRICH 1gGC ZHi(1 : 500) %R
T 5 30 min, DAB B8, JRAKE R YL, B A, Wi
BN AL

1.2.9 gRT-PCR # 1] CTRP3 #= UCHLI # mRNA
K-F #i ] TRIzol $2HCO WL ZLE RNA R i %
SR & 34T cDNA &), % SYBR Premix Ex
Taq™ 17 & F1 ABI 9700 PCR 4" 34{% 5¢ i PCR 2
Mo IEAEH 95 C 120 s;94 °C 5 5,60 C 60 s,
72 °C 30 5,40 PMEH;72 °C 5 min, 5IYFHNAT,
CTRP3:.F. 5'-CATCTGGTGGCACCTGCTG-3',R: 5'-
TGACACAGGCAAAATGGGAG-3";UCHLI : F; 5'-CC-
CCGAAGATAGAGCCAAG-3" ,R: 5'-ATGGTTCACTG-
GAAAGGG-3'; B-actin; F: 5'-GGCTGTATTCCCCTC-
CATCG-3', R: 5'-CCAGTTGGTAACAATGCCATGT-
3’5 Lk Bractin P2, R 27 4 PR 5 R A X
Ko

1.2.10 Western blot #%n| & & & & K -F  ffi ] RI-
PA ZE ol 2 A O LA 2R IR R 1, IF & 4d BCA
A& EEE R, Kk 10% SDS-PAGE /3 B
M, ¥ PVDF 5 5% JBiAG 2R 053] 1 h KBS
CTRP3 ,UCHLLI , collagen T . collagen Il , Bax, Bel-2
Fl B-actin —Hr (1 : 1 000) T4 CWHFIK, RES
ZHe(1:1000) = i®BEF 1 h, ECL 252, Mg /540
B, LA B-actin NS, K] Image J BAFHET K BEAEL

G307 o

1.3 ZEiF24038  SPSS 22,0 Z {4 T 44t
JIT A SRR E 6 NEE . AN R AR
OB, BOE 4 E A AR I R YR LR R
T3 25 WA T R 22 S LU A, SR Tukey 35 K 5
PEAT P 3L, P <0.05 hERAGIFE L.

2 HR

2.1 CTRP3 t&38 SeVGMT E 472 CFs 3 MI /x
BUDINEEEIESME 5 Sham 4 bk, MI 411 EF F
FS KRR (P <0.05) ,LVIDd 1 LVIDs /KT 55
(P<0.05), 5 MIZ 4L, SeVGMT 4 Al CTRP3-Lyv
4y EF F1 FS JKF-JFm (P <0.05), LVIDd A
LVIDs /K- (P <0.05) , UCHL1-sh 41 EF F
FS KRR (P <0.05) ,LVIDd 1 LVIDs 7K 5T} 55
(P <0.05), 5 SeVGMT i #1 CTRP3-Lv £ [t #%,
SeVGMT + CTRP3-Lv ZH 1) EF I FS /KFF 5 (P <
0.05),LVIDd F1 LVIDs /K &K (P <0.05), 5
SeVGMT + CTRP3-Lv 4 Lt %%, SeVGMT + CTRP3-Ly
+ UCHLI-sh 41 %) EF F1 FS /K&K (P <0.05) ,
LVIDd 1 LVIDs /KETF8 (P <0.05) . W#E 1,

2.2 CTRP3 138 SeVGMT E 472 CFs Xt MI /)
BRI E A FRFME 5 Sham 4] Hf, MI 411
HR F1 MAP &% (P <0.05) ., 5 MI 4 H %, SeVG-
MT 41 F1 CTRP3-Lv 41 iy HR 1 MAP J} & (P <
0.05), UCHL1-sh 41 (% HR I MAP [%fk (P <
0.05) . 5 SeVGMT 4 F1 CTRP3-Lv 4] %%, SeVG-
MT + CTRP3-Lv 41/ HR 1 MAP J}& (P <0.05) .
55 SeVGMT + CTRP3-Lv 4] [t %%, SeVGMT + CTRP3-
Lv + UCHLI1-sh £H (% HR F1 MAP [&{% (P <0.05)
W2,

%1 CTRP3 %38 SeVGMT E472 CFs 3t MI/NROIHEES BN (n =12 ,x +5)
Tab. 1 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on cardiac function parameters of MI mice(n =12 ,x +5)

Group EF (%) LVIDd (mm) LVIDs (mm) FS (%)

Sham 88.42 £7.29 5.47 £0.47 2.48 +0.18 54.55 +3.75

MI 64.53 +6.47 " 8.15+0.74* 5.67 +0.39* 29.97 £7.15*
SeVGMT 74.91 +7.98 ** 7.22£0.66** 4.10 £0.39 ** 42.67 £9.09 **
CTRP3-Ly 68.32 £5.96** 7.57 £0.53**% 4.76 +0.63 ** 36.75 £9.54**
UCHLI-sh 58.37 +4.33** 8.72 +0.85** 6.44 +0.51** 25.74 £7.20**
SeVGMT + CTRP3-Lv 76.55 £7. 17 *#&A 6.67 0,72 *#A 3.39 +0.27 *#4 48.60 £7.61 *#&A
SeVGMT + CTRP3-Lv + UCHLI -sh 66.78 +4.23 **A 7.70 £0.67 **4 4.38 +0.36 42.69 £6.71 74
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; 2P <0.05 vs CTRP3-Lv group; 4 P <0.05 vs SeVGMT +

CTRP3-Lv group.
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%2 CTRP3 58 SeVGMT E4#FE CFs X MI /MR
MFRBHHFSHERHME(n=12,5£5)
Tab. 2 The effects of CTRP3 enhanced SeVGMT reprogrammed

CFs on hemodynamic parameters of MI mice(n =12 ,x +s)

Group HR (heat/min) MAP (mmHg)

Sham 336.97 £31.29 117.74 £3.70

MI 298.66 +34.90 92.80£6.22
SeVGMT 308.41 +30.81 ** 100.56 +4.63 *#
CTRP3-Ly 299.05 +38.47 * 94.83£5.34 *
UCHLI-sh 264.39+18.90 ** 83.9846.11*%
SeVGMT + CTRP3-Ly 326.39 £28.62 * *&A 105,37 £7.32 * #&A
SeVGMT + CTRP3-Ly + UCHLI -sh 305.60 +35.98 * #A 95.26+8.57 *#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; 2P <0. 05 vs CTRP3-Lv group; 4 P <0. 05 vs SeVGMT
+ CTRP3-Lv group.

2.3 CTRP3 138 SeVGMT E 42 CFs X MI /]
BRIE OARGIREYRZNE 5 Sham 4 4L,
MI 41 i % CK-MB . ¢Tnl F1 LDH 7K FFF & (P <
0.05), 5 MI 4 %%, SeVGMT 41 1 CTRP3-Lv 41
M3 CK-MB . c¢Tnl F1 LDH 7K FF&AK (P <0.05),
UCHL1-sh 41 [fiL3#% CK-MB cTnl F1 LDH KFFt 5 (P
<0.05), 5 SeVGMT 4 FI CTRP3-Lv 41 [t %%,
SeVGMT + CTRP3-Lv 4 Ifil #§ CK-MB c¢Tnl A LDH
KRR (P <0.05) , 5 SeVGMT + CTRP3-Lv 41 1
%5, SeVGMT + CTRP3-Lv + UCHLI-sh 41 Ifi 3% CK-
MB .cTnl #1 LDH /KF-FH (P <0.05) . W4 3,

2.4 CTRP3 138 SeVGMT E 472 CFs X MI /]
B MI BRACABRGHEME 5 Sham 4 L, MI
2R MI AR TR (P <0.05) o 5 ML, SeVG-
MT 2 F1 CTRP3-Lv 41 f¥) MI Jaj FRFEAK (P <0.05) ,

UCHLI1-sh 0% MI @i 2 F+ 5 (P <0.05) . 5 SeVG-
MT ZH 71 CTRP3-Lv 21 L%, SeVGMT + CTRP3-Lv 44
() MI T LR (P <0.05) . 5 SeVGMT + CTRP3-
Lv 2 [ %, SeVGMT + CTRP3-Lv + UCHLI-sh #H /1%
MI i FR i (P <0.05) , WAl 1, HE L a2t IR i
7, Sham 410 LA ETEZS IE %, HEFU LU . MI 410
JULAH LS TE R I, HEF A BRI, 0o LA 2L S i
WHE, A REREMMREE, 5 M4 LK,
SeVGMT 4 Al CTRP3-Lv 41 A0 UL 455 I @ s %,
UCHLI1-sh HP.0 LRI BN . 5 SeVGMT 4
F1 CTRP3-Lv 4H L%, SeVGMT + CTRP3-Lv 4 Ay (>
WA B 085% . 5 SeVGMT + CTRP3-Lv 4 [b 4%,
SeVGMT + CTRP3-Lv + UCHLI-sh 41 fiy.0> L35 455 W
e, WK 2,

2.5 CTRP3 138 SeVGMT E 472 CFs Xt MI /)
BRUOALAFEMLR RN 5 Sham 20 [, MI 2 /7.0
LT 4k R L collagen T F collagen TM%E kK
SEHFFE (P <0.05) . 5 MI 41 L%, SeVGMT 4 il
CTRP3-Lv 4 ). LA 4EAL T A | collagen T 1 colla-
gen [ A KFFEMK (P <0.05) , UCHLL -sh 44
B LT 4E4L T R L collagen T F collagen T #E 3%
KAKETFE (P <0.05) . 5 SeVGMT 41 fil CTRP3-
Lv 4 %8, SeVGMT + CTRP3-Lv 41 .0 (LA 44k T
T .collagen T Fll collagen Il 25 FH # iR K FEREAL (P <
0.05), % SeVGMT + CTRP3-Lv 4 [t.%¢,SeVGMT +
CTRP3-Lv + UCHLI1-sh H i%.0> JIL£T 4 4k 1 £ colla-
gen [ Fll collagen M HFIEKETE (P <0.05),
WE 3.4,

2.6 CTRP3 138 SeVGMT E 472 CFs Xt MI /)
BOMARABATHRMm  5Sham4] lL#, MIZL (1)

%3 CTRP3 %38 SeVGMT E4372 CFs X MI /MR I FE O ARG HREWBIFM (n=12,x £5)
Tab. 3 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on serum markers of myocardial injury in MI mice (n =12 ,x +5)

Group CK-MB (U/L) ¢Tnl (U/L) LDH (U/L)
Sham 95.60 +8.43 0.98 +0.11 208.28 +17.81
MI 499.28 +42.89 * 6.73 +0.81" 1140.90 +113.68*
SeVGMT 242.96 +21.56 ** 3.02+0.30** 402.08 £35.12**
CTRP3-Ly 270.99 +40.92 ** 4.18 +0.26 " 518.15 +47.39"#
UCHLI -sh 637.95 £49.75 *# 9.21 +0.48 *# 1 300.04 +86.47 **

152.49 +13.05 *#4
316.85 £39.19 **4
374.071
<0.001

SeVGMT + CTRP3-Lv
SeVGMT + CTRP3-Lv + UCHLI -sh
F value

P value

310.63 £34.67 **4
525.51 +44.4]1 **A
544.794
<0.001

1.95 £0.24 *#4

3.86 £0.28 *#4
565.431
<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; 4 P <0.05 vs SeVGMT +

CTRP3-Lv group.
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El1 CTRP3 38 SeVGMT E#4 72 CFs 3 MI /)R MI EFR$95400
Fig.1 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on MI size in MI mice
a; Sham group; b: MI group; c¢: SeVGMT group; d: CTRP3-Lv group; e: UCHLI-sh group; f: SeVGMT + CTRP3-Lv group; g: SeVGMT +
CTRP3-Lv + UCHLI-sh group; *P <0.05 vs Sham group; *P <0.05 vs MI group; ¥P <0.05 us SeVGMT group; “P <0.05 vs CTRP3-Lv group;
AP <0.05 vs SeVGMT + CTRP3-Lv group.

a b c
d e f
g

2 HHNROCHHE REEK  x200
Fig.2 HE staining images of myocardium in each group x200
a; Sham group; b: MI group; ¢: SeVGMT group; d: CTRP3-Lv group; e; UCHLI-sh
group; f: SeVGMT + CTRP3-Lv group; g: SeVGMT + CTRP3-Lv + UCHLI-sh group.
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B3 &A/MFOH Masson =@M 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: UCHLI-sh group; f: SeVGMT + CTRP3-Lv group; g: SeVGMT +
CTRP3-Ly + UCHLIL-sh group; * 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.

4r *# 4r
a b ¢ d e f g ku N l
*#
collagen 220 3t l 2 3F . T
g g 1
3 E A
collagen [II 150 < i i @ i
— 2F . = 2F w#
5 HH&A g
B-actin 42 & & A
S 1t S 1r
0 a b ¢ d e f g 0 a b ¢ d e f g
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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: UCHLI-sh group; f: SeVGMT + CTRP3-Lv group; g: SeVGMT +
CTRP3-Lv + UCHLI-sh group; * P <0.05 vs Sham group; #P <0.05 vs MI group; ¥P <0.05 us SeVGMT group; “P <0.05 vs CTRP3-Lv group;
AP <0.05 vs SeVGMT + CTRP3-Lv group.
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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: UCHLI-sh group; f: SeVGMT + CTRP3-Lv group; g: SeVGMT +
CTRP3-Ly + UCHLI-sh group; * 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.
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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: UCHLI-sh group; f: SeVGMT + CTRP3-Lv group; g: SeVGMT +
CTRP3-Lv + UCHLI-sh group; *P <0.05 vs Sham group; #P <0.05 vs MI group; ¥P <0.05 us SeVGMT group; 2P <0.05 vs CTRP3-Lv group;

4P <0.05 vs SeVGMT + CTRP3-Lv group.
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Tab. 4 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on myocardial inflammation in MI mice (n =12, x +s)

Group TNF-a (pg/mg prot) IL-18 ( pg/mg prot) IL-6 ( pg/mg prot)

Sham 29.83 +1.49 20.15 £2.67 14.60 £1.03

MI 80.78 +9.19~ 68.52 £8.17" 43.45£2.59"
SeVGMT 48.75 £4.57 ** 39.89 +4.46 ** 25.07 £1.50**
CTRP3-Lv 59.13 +4.45 ** 41.71 +4.51 ** 29.26 +3.67 **
UCHLI -sh 87.04 +7.22 ** 83.98 +8.76 ** 53.88 £3.49 **
SeVGMT + CTRP3-Ly 38.93 £3.54 *#A 29.27 £3.92 *#4 20.05 £1.68 *#4
SeVGMT + CTRP3-Ly + UCHLI1-sh 82.47 +5.01 **4 46.28 +3.26 **A 30.68 +3.43 *#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; “P <0.05 vs CTRP3-Lv group; 4P <0.05 vs SeVGMT +

CTRP3-Lv group.
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Fig.7 Relative mRNA and protein expression levels of CTRP3 and UCHLI1 in myocardium of mice in each group

A,B: Relative mRNA expression levels of CTRP3 and UCHLI in myocardium, respectively; C-E: Relative protein expression levels of CTRP3 and
UCHLI in myocardium, respectively;a: Sham group; b: MI group; ¢: SeVGMT group; d: CTRP3-Lv group; e: UCHLl-sh group; f: SeVGMT +
CTRP3-Lv group; g: SeVGMT + CTRP3-Lv + UCHLI-sh group; * P <0.05 vs Sham group; *P <0.05 vs MI group; €P <0.05 vs SeVGMT group;
AP <0.05 vs CTRP3-Lv group; 4 P <0.05 vs SeVGMT + CTRP3-Ly group.
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Fig.8 CTRP3 immunohistochemical staining images of myocardium of mice in each group

a: Sham group; b: MI group; c¢: SeVGMT group; d: CTRP3-Lv group; e: UCHLI-sh group; f: SeVGMT + CTRP3-Lv group; g: SeVGMT +
CTRP3-Ly + UCHLI-sh group; * P <0.05 vs Sham group; *P <0.05 vs MI group; “P <0.05 vs SeVGMT group; P <0.05 vs CTRP3-Lv group;
4P <0.05 vs SeVGMT + CTRP3-Lv group.
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Fig.9 UCHLI1 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: UCHLI-sh group; f: SeVGMT + CTRP3-Lv group; g: SeVGMT +

CTRP3-Lv + UCHLI-sh group; * P <0.05 vs Sham group; #P <0.05 vs MI group; €P <0.05 vs SeVGMT group; “P <0.05 vs CTRP3-Lv group;

4P <0.05 vs SeVGMT + CTRP3-Lv group.
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Study on CTRP3-mediated UCHL1 enhancing SeVGMT reprogramming

of CFs to protect cardiac function in MI mice
Song Yanbin', Zhang Yunqing”, Liu Huiyu’, Chen Junmin'
(' Cardiovascular Center, >Dept of Pathology,
*Dept of Orthopedics, Yan'an University Affiliated Hospital, Yan'an 716000)

Abstract Objective To investigate the effects of Clq tumor necrosis factor-related protein 3 ( CTRP3) -enhanced
Sendai virus (SeV) vector-overexpressing Gatad, Mef2c, and Thx5 (SeVGMT) in the treatment of myocardial in-
farction (MI) mice and to analyze whether ubiquitin carboxyl-terminal hydrolase 1.1 ( UCHLI1) mediates this thera-
peutic pathway. Methods The mice were divided into 7 groups (n =12): Sham group, MI group, SeVGMT
group, CTRP3-Lv group, UCHLI1-sh group, SeVGMT + CTRP3-Lv group, and SeVGMT + CTRP3-Lv + UCHLI -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 in-

farction boundary in the Sham and MI groups 30 minutes after ligation. Mice in other groups were injected with
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SeVGMT, CTRP3-Lv, or UCHLI1-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 diam-
eter (LVIDs) , heart rate (HR) , mean arterial pressure ( MAP) , serum creatine kinase isoenzyme MB ( CK-MB) ,
myocardial troponin I (¢Tnl) and lactate dehydrogenase ( LDH) levels, and myocardial tumor necrosis factor-a
(TNF-a) , interleukin-1B (IL-1B) and interleukin-6 (IL-6) levels in mice were detected. The pathological chan-
ges 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 [ , collagen Il , Bcl-2-associated X (Bax) and B-cell lymphoma/leukemia-2 ( Bel-2) in myo-
cardial 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, ¢Tnl, LDH, TNF-a, IL-1B and IL-6 decreased (P <0.05). MI
area, fibrosis area and TUNEL positive rate decreased (P <0.05), the protein levels collagen [ , collagen Ill and
Bax decreased (P <0.05), and Bcl-2 protein levels increased ( P <0.05). The mRNA and protein levels and rel-
ative staining intensity of CTRP3 and UCHLI increased (P <0.05). Compared with SeVGMT + CTRP3-Lv group,
the addition of UCHLI-sh treatment (SeVGMT + CTRP3-Lv + UCHLI1-sh group) significantly weakened the influ-
ence of SeVGMT + CTRP3-Lv on the above indexes (P <0.05). Conclusion CTRP3 mediated UCHLI enhances
the therapeutic effect of SeVGMT reprogrammed CFs on MI in mice.

Key words myocardial infarction; Clq tumor necrosis factor-related protein 3; SeVGMT; reprogramming; cardi-
ac fibroblasts; ubiquitin carboxyl-terminal hydrolase L1
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level of METTL14 mRNA was positively correlated with the level of m6A in placental tissue. The results of the
CCK-8 experiment showed that compared with the control group, knockdown of METTL14 expression in trophoblast
cells significantly reduced the cell proliferation rate, while the proliferation ability of trophoblast cells with overex-
pressed METTL14 was enhanced. The results of the scratch test showed that compared with the control group, the
relative healing rate of scratches was significantly reduced after METTL14 knockdown, while it increased after the
overexpression of METTL14. The results of the Transwell assay and invasion assay showed that compared with the
control group, after knockdown of METTL14, the number of trophoblast cells passing through the chamber was sig-
nificantly reduced, while the number of trophoblast cells with overexpressed METTL14 passing through the chamber
increased. Conclusion The total RNA m6A modification level in placental tissue of ePE is lower than that in the
normal pregnancy group. The down-regulation of methyltransferase METTL14 is involved in the regulation of the to-
tal RNA m6A modification level. The overexpression of METTL14 can enhance the proliferation, migration and in-
vasion abilities of trophoblast cells. It provides a new perspective for exploring the pathogenesis of early-onset pre-
eclampsia.

Key words early-onset preeclampsia; RNA; trophoblast cell; m6A; METTL14
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