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WE BM R Clg MIERSEHE FAHCHE [ 3( CTRP3) BERR Al G 7 (SeV) ki ik Gatad \Mef2c Fl Thx5 (SeVGMT) &
RO LT AEEE U ( CFs ) JRY7 O IUEZE (ML) /N EREIAVE AL, JF 500z 2R B R wioK fi# i L1 (UCHLL ) 2 A4 RIRIRIT i%
"o HiE ¥/ R T4 (n=12):Sham 41 MI 20 SeVGMT 41 CTRP3-Ly #H . UCHLI1-sh 41 . SeVGMT + CTRP3-Lv ZH Fll
SeVGMT + CTRP3-Lv + UCHLI-sh 41, Sham 21/ BT Je BN G5 4L, AL /N RZE A0 B 77 2 ~ 3 mm 2S5 Ll R Bk,
253, 30 min J&7, Sham ZH 1 MI 27N MI 20 5 3 A 55 40 S07E 55 PBS 3 HoAth 28 /N U 20 245 B 43 B E B SeVGMT  CTRP3-Lyv B
UCHLI1-sh, JRY7 4 JEJ5 , A0 /0 B il 4 4 236 (FS) I il 43 B0 (EF) (76 % &7 sk AR A2 (LVIDd) | 760 % Wi R 1 i 42
(LVIDs) (>F(HR) CEEISIKE (MAP) | 135 AL 50 5] T8 MB (CK-MB) O HUILES 2 1 1(cTnl) F1FLER B 20 (LDH ) /K
O WLBEESRFE N F-a( TNF-) A ZE (IL) -18 F1L-6 /K, R 2,3,5- =R FLE AL U E M (TTC) (AN - 4L (HE) |
Masson = €& FlA i i % PRI AL BN 1Y dUTP B O AR Sibnic i ( TUNEL) e il O LA 200 342 4k . SR qRT-PCR £
WLC L CTRP3 1 UCHLL B mRNA 223k7KF, S Western blot B 93 2H £k 4 &, 46 3.0 JJL CTRP3 \UCHLI | 1 % J5i 26 1
(collagen I ) M ZYK 2 H (collagen M) (Bel-2 AH3E X 25 1 (Bax) A1 B 4 itk CURE/ 1 MLG-2 ( Bel2) BIEE AR IEKF- . HER
£j SeVGMT Z4F1 CTRP3-Lv 41 164, SeVGMT + CTRP3-Lv Z0/NE ) EF \FS HR Fl MAP /K F-F} & (P <0.05) ,LVIDd ,LVIDs
CK-MB .¢Tnl .LDH . TNF-a IL-1B F1 IL-6 7KF-IFEAK (P <0.05) ; MI T AR £F 4E AL AR TUNEL A SRR (P <0.05) , col-
lagen 1 .collagen I FI Bax % /K FEFEMR (P <0.05) ,Bel-2 2 FH/K¥ETHE (P <0.05) ; CTRP3 H1 UCHLI ) mRNA F185 5 7k 3F
DL R AR e 5 BER TS (P <0.05) o 5 SeVGMT + CTRP3-Ly 41 H#¢ , finJHl UCHLI1-sh 4 ¥ ( SeVGMT + CTRP3-Lv + UCHLI-sh
2H) BEHI5 T SeVGMT + CTRP3-Lv %} FiRFEFREGEMA (P <0.05) , 4518 CTRP3 /5 UCHLI 438 T SeVGMT T 4 2 CFs
X /NER MT B3R R
KR DNUEITE ; Clg Mg IRFE R THIEE 19 3 ;Se VOMT ; T 4t ; U JIE £ 4 141 0 ;72 25 98 KL K I /K et L1
RESES R542.2+2
XHEFRER A XEHS 1000 - 1492(2025)10 — 1896 — 12
doi:10. 19405/j. cnki. issn1000 — 1492.2025. 10. 016

L ILFE FE (- myocardial infarction, MI) J& —Ffi &
Mefa B, 5 R AT, il RgfE Kkt
AR BR O NE LT YEFE MY ( cardiac fibroblasts, CFs) T
e A O WURE A (induced cardiomyocyte-like cells,
iCMs ) J& U IS TA T I FA S TR ) 30 Sy
7% (retrovirus vectors, ReV ) ZH 1A i 36 5 % sk A+
(transcription factors, TFs) GATA ZEAEE 4(GATA
binding protein 4, Gatad )  JJLZH AL 38 58 K 7 2C ( myo-
cyte enhancer factor 2C, Mef2¢) Fll T & ¥4 %N+ 5
(T-box transcription factor 5, Thx5) ( GMT) ( ReVG-
MT) Al ¥ CFs 5 452 2 iCMs, F ] 5 45 2 19 iCMs
1BIT ML/, AT B s /) B D RE O I D B A
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AL BRI, ReVOMT 1 S 4 FRslCRATBR | B 1A 5t
o A DN B S A . Miyamoto et al'®’
WFFE BN B 5 EE (sendai virus,SeV) 2K Rev %
AR R R R A R A TFs, I, A SeV #ik
1L #IK GMT (sendai virus vector overexpressing GMT,
SeVGMT) AJ Be A7 B T CFs B4y iCMs,, %R
R AEFTI 5256 R I Clq R SR A6 R 7 4 6 25
1 3 (Clq tumornecrosis factor related protein 3,
CTRP3) FJ A3 SeVOMT 4 Fit CFs Y5 1% 4
¥ ZIREH I L AER SN SR T SR W] CTRP3 7]
#4598 SeVGMT H 45 FE CFs g iCMs , T 7E 1347 14
/NG F e R O 3 R Z R R B R i K i i LI
(ubiquitin C-terminal hydrolase L1, UCHLI ) 7] 3 5
SeVOMT Lo i # XU LHEN UCHLL #] fi
£ CTRP3 15 Fiif 3 T 4% SeVGMT H 4t CFs,
PRI, AWFSE B 1E35 7R CTRP3 JA4% SeVOMT H 4
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CFs 24 iCMs J5 X MI /NERTRITRBOR , IF 93 Fr vl fig
FIVEFHHLED T4 & iCMs T 4m 4% AR 7E MI & HF
ey g OIS &

1 #REFEE

1.1 #F#

1.1.1 53X A  SeVGMT CTRP3 if FKik18 5 #
( CTRP3 overexpression lentivirus, CTRP3-Lv ) Hl
UCHLI1-shRNA (UCHLI-sh ) Z=4€ i 75 9L 3L R k2
BARGIRA w45, WURR I [R] T8 MB ( creatine
kinase-MB,CK-MB) (#lt*5: SEKM-0152) | L& i &
fitf (1actate dehydrogenase , LDH) ( #lt*5 : BC0685) (>
WUWLES 8 H 1( cardiac troponin I, c¢Tnl) (L5 : SEKM-
0153) il & 2,3, 5- =R FL A AL PR M (2,3, 5-tri-
phenyltetrazolium chloride , TTC) (#t5 :G3005) .75 &K
#5 — P21 ( hematoxylin-eosin, HE) (#t5: G1120) |
Masson — & (#1L5 : G1340 ) FIA Uiy [ S8 A% A PR ¥4 %2
A5 89 dUTP R 1K b5 10 72 (terminal deoxynu-
cleotidyl transferase-mediated dUTP nick end labeling,
TUNEL) %% (380G & (1t 5 : T2196 ) #91 A I st &= 3%
FERHELA RN A, R RS F-a (tumor necrosis
factor-a., TNF-a) (It5: EMC102a) . 441 &-1B (in-
terleukin-1B, IL-1B, It 5 : EMCO001b. 96 ) Fil I1L-6 ( #it
7 :EMC004 ) i) ELISA 357 & 1 H BRI R % A 9
BHEARR A A, 3905 500 & (4165 . RRO36A ) Al
SYBR Premix Ex Taq™ Il (#t5: RR820A) 4 F H 4%
Takara 2~ ], CTRP3 (it ; ab36870) , UCHLI ( it
+7:ab314058) . I B AL H (collagen 1) (41t
ab138492) | Il #Y i Jii & 1 (collagen M) (#t-*7:
ab184993) Bcl-2 #H 2% X & i ( Bel2-associated X,
Bax) (41t*5 :ab32503 ) | B ZH il bk L4988/ 14 1 952 ( B-
cell lymphoma/leukemia-2, Bel-2) (%5 ; ab182858)
I B-actin (L5 ; ab8227 ) — 471 LI e 1l £ 40 % 1eG
H&L(HRP) —#Hi (#L5 : ab6721 ) #1 H # [F Abcam
NG
1.1.2 %834 120 2 8 JkHErE SPF ¢ NOD-
SCID /NEL(MRJFL &L 18 ~20 o) W 1 b 5t 2 3 1) 42 51
R sh Wy BARA BR 2 7] [ AR 77 V5 ATHIE 5 SCXK (50)
202100117, /N B F SPF ¢ 35 55 vp 4l 5% [ (23 =
2)%C (55 +5) % 1R 12 h JEFF AR ], A BRI K
o AWTIE S 250 285 i 2R Fi i B g = o4
M G 2> AL [ 45 :2019-08 ]

1.2 Fik

1.2.1 DR MIEA AR R 2% 568 ARR

/N B, T/ INB IR AL, I B0 A ) B i 24
1.2 em WIRMTYI I, 2282505 3 M IAI B, 726 3 i [a]
B —/NLIE A 50T i, O, IR A A
OH fEH] 8.0 Wi 484 T4 0 H T2 ~3 mm th
Hh 173 HEEE 22 OB MSME B 4TSS S5FLE W]
WL HURTRE O HLUEZR ST Bedfm 2R MI /N
B, AT AR /N BRI A S5 L

1.2.2 EBy@B L RS R T H(n =
12): Sham ZH . MI 2H . SeVGMT #H . CTRP3-Lv 4H .
UCHL1-sh 20 .SeVGMT + CTRP3-Lv ZH il SeVGMT +
CTRP3-Lv + UCHL1-sh 41, %5# 30 min 5, Sham 41
FTMI ZH/INERAEREFE I B 3 A 55053 il — Wk 3 43 20
wL /9 PBS; SeVGMT #H . CTRP3-Lv 4 . UCHLI1-sh 2
INERTEREAE 1 5 3 A 23 0] — WM 5 20 L 1Y
SeVGMT(1 x 10* PFU/mL) ,CTRP3-Lv (1 x 10° TU/
mL) A1 UCHLl-sh (1 x 10°® TU/mL) ; SeVGMT +
CTRP3-Lv 4 [A]i 1 5 SeVGMT F1 CTRP3-Lv; SeVG-
MT + CTRP3-Lv + UCHLI1-sh 41 [f] B} {3: 5§ SeVGMT .
CTRP3-Lv fl UCHLI-sh; ZbFEE5 TR 4 J 5 BEATHEAS
SRAE R BRI

1.2.3 RELASHRIEF RAMEK Visual-
Sonics 3 F] Vevo2100 A (5 43 HER /Nl ) HE 75 52 &
FG0 K D /I BLJE il 45 J5 % (fractional shortening,
FS) G L5350 ( ejection fraction, EF) | /2 & &7 5K A Y]
IN4% (left ventricular end diastolic diameter, LVIDd )
220 ZE W 46 R W P42 (left ventricular end systolic
diameter, LVIDs)

1.2.4  dwiish A F 4wl 2 BRGNS ) ok
1. 4F Millar S48 &R0 A ZE 0=, SRk [ I
SR JFH A 28 M AR AP AT BR 2> W] BLA420F {55 R4 L2 o3
Mr 24510 5% /N B0 R (heart rate , HR ) F13E2 3 ik &
(mean arterial pressure, MAP) ,

1.2.5 ik SR AR &l R 2% SR
BEW AR/ B, SR A/ BRUIE 32 Sl BRI, 0 J BBt
1, 4% M8 ELISA 330 & U WA A2 BRI CK-MB Al o T-
nl 7K SR AV A LDH 7K

1.2.6 S ALZE 2 TTC HE  Masson = & #= TUNEL
Felaem SR HEHEN AL BN B P A 0

Uk, A B K vk, R S UL AR BRIEAT TTC
HE Masson — {44 {4 1 TUNEL 4% {4, >k FH Image J
AES BT WLET 4EAL AU TUNEL BHPEYL A5

1.2.7 SMUKE R T 4B 00 WL 2185
55 PBS IR I TE UK EAFEE 200, B0 B i W,
K H] ELISA 00 O A 2 TNF-a | IL-18 i IL-6
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1.2.8 WHLCTRP3 #= UCHLI %i2ate & O 1.3 SitFEIE  SPSS 22.0 BTS04,

WL LU ) T4 60 °C #5 H 30 min, SRJ5 i
SRR, 3% H,0, ZBFE 10 min, 7E 0. 01 mol/
L HA R SN 2% i (pH 6. 0) &35 5 min, PBS 7
VR EYI RS 5% ILEmE = EFE 10 min, H5
CTRP3(1 : 100) #1 UCHLI (1 : 100) —#i T 4 °C 5%
B, MAEYIZEARCH 1gG P (1 = 500) =i
TIFE 30 min, DAB W&, RAKE Y, EHH, BiK
BT AR,

1.2.9 qRT-PCR # i CTRP3 #= UCHL1 # mRNA
KF ffiH TRIzol $2HULAILAIZLE RNA R 8 5%
SR & 1T cDNA A A, SR H SYBR Premix Ex
Taq™ 11327 &1 ABI 9700 PCR #"4{X 5¢ i PCR 2
Mo ST R 95 °C 120 5394 °C 5 5,60 C 60 s,
72 °C 30 5,40 MEF;72 °C 5 min, SIHFEHNUT,
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", Lk B-actin AN, 2R T 2 7440 A I 3 PR A XoF
K

1.2.10 Western blot % & & & A K-F  fii [ RI-
PA ZZ Pl 24 O LA U3 BOE 8] 1, IF 423 BCA
KA EEAE R, R 10% SDS-PAGE 43 % 5
H ¥ % PVDF )5 5% PR 4E 3 1 h K S
CTRP3 ,UCHLI , collagen I . collagen I ,Bax. Bcl-2
Fl B-actin —PL(1 : 1 000) T 4 CHE LXK, KR5S
THU(1 2 1000) FiRFE 1 h, ECL B8, B%)54A
H& LA B-actin A NZ | R Image J A4 T K E(E

PITA SCRR YRR 6 AN HA , ARSI B FE AR Y
TR OB, s 22 1 A A R IR R P R
Ti ZE 03T EA T REAR 22 5 LU, SR Tukey 555 4 46
HATHRIELEL . P <0.05 HESRA LT,

2 FR

2.1 CTRP3 %38 SeVGMT E 42 CFs Xt MI /)
BRUOITHEERISSME 5 Sham 4H He%E, MI 419 EF FI
FS 7K EREA% (P <0.05) , LVIDd 1 LVIDs 7K F- 7+
(P<0.05), 5 MI 4]%:,SeVGMT 21l CTRP3-Lv
4 EF F1FS KFEFHE (P <0.05), LVIDd F1
LVIDs /K&K (P <0.05) , UCHL1-sh 24 EF Al
FS 7K EREA% (P <0.05) ,LVIDd 1 LVIDs 7K -7+
(P<0.05), 5 SeVGMT 411 CTRP3-Lv 41 Ht.%%,
SeVGMT + CTRP3-Lv 1) EF il FS /K- T (P <
0.05),LVIDd 1 LVIDs /K F[EAL (P <0.05), 5
SeVGMT + CTRP3-Lv 4 F#¢, SeVGMT + CTRP3-Lv
+ UCHLI-sh #1 () EF 1 FS /K FFEAK (P <0.05) ,
LVIDd F1 LVIDs 7K-FFFi (P <0.05) , W& 1,

2.2 CTRP3 &3 SeVGMT E 42 CFs Xt MI 7\
RN HZEMFM 5 Sham 4 LA, MI 41
HR Fll MAP [%fIk (P <0.05) , 5 MI 4 42, SeVG-
MT 41 Fl CTRP3-Lv 41 (%) HR Fl MAP J} & (P <
0.05), UCHLl-sh #1 A% HR H1 MAP [& ik (P <
0.05), 5 SeVGMT 2 1 CTRP3-Lv 4 L%, SeVG-
MT + CTRP3-Lv 411 HR F1 MAP F} & (P <0.05) .
55 SeVGMT + CTRP3-Ly 4 H#¢, SeVGMT + CTRP3-
Lv + UCHLI-sh ZH %) HR #1 MAP &K (P <0.05),
W#E2,

%1 CTRP3 58 SeVGMT E4 2 CFs X MI/NROINEESHAIRM (n =12 5 +5)
Tab. 1 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on cardiac function parameters of MI mice(n =12,x +s)

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-Lv 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-Ly 76.55 +7.17 **4 6.67 £0.72 %48 3.39 £0.27 *#4 48.60 £7.61 *#4
SeVGMT + CTRP3-Ly + UCHLI -sh 66.78 +4.23 *#4 7.70 £0.67 **A 4.38 £0.36 42.69 £6.71 **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; P <0.05 vs CTRP3-Ly group; P <0.05 vs SeVGMT +

CTRP3-Lv group.
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%2 CTRP3 1838 SeVGMT E 472 CFs 3 MI /MR
MENNFSEHEM(n=12,x £5)
Tab. 2 The effects of CTRP3 enhanced SeVGMT reprogrammed

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

Group HR (beat/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 *# 83.98£6.11*%

SeVGMT + CTRP3-Ly 326.39 28,62 * ¥4 105.37 £7.32 *#&4
SeVGMT + CTRP3-Lv + UCHLI -sh 305.60 £35.98 * #4 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; * P <0.05 vs CTRP3-Lv group; 4 P <0. 05 vs SeVGMT
+ CTRP3-Lv group.

2.3 CTRP3 38 SeVGMT E 4 & CFs 3 MI /]
RILFOCMBRGREDHORM 5 Sham 4 LA,
MI 4 1ML #% CK-MB . ¢Tnl F1 LDH /K- F+ & (P <
0.05), 5 MI 4 b4, SeVGMT 41 Fil CTRP3-Lv 41
M7 CK-MB ., ¢Tnl Al LDH 7K F-F&{% (P <0.05),
UCHLI1-sh 41 IfiL i CK-MB  ¢Tnl F1 LDH 7K F+ &
(P<0.05), 5 SeVGMT 41 fil CTRP3-Lv 41 L %%,
SeVGMT + CTRP3-Lv 4 IfiL 7 CK-MB . ¢Tnl il LDH
IKEREAR (P <0.05) . 5 SeVGMT + CTRP3-Lyv 41 1t
%5 SeVGMT + CTRP3-Lv + UCHLI-sh 41 I 3§ CK-
MB .¢Tnl F1 LDH 7KF-F+# (P <0.05) . W33,

2.4 CTRP3 1838 SeVGMT E 48 CFs X MI /)
R MI EmRRFOABRGHRNE 5 Sham 4 L, MI
ZH % MI AR THES (P <0.05) . 5 MI 2 L4, Se VG-
MT ZHF1 CTRP3-Lv 4 1) MI T &AL (P <0.05) ,

UCHLI1-sh ZH) MI BT (P <0.05) . 5 SeVG-
MT ZH 1 CTRP3-Lv 21 b %, SeVGMT + CTRP3-Lv 24
fy MI LR (P <0.05) ., 5 SeVGMT + CTRP3-
Lv 4 %, SeVGMT + CTRP3-Lv + UCHLI1-sh 4H 1%
MI T AT (P <0.05) , WE 1, HE Jefazhf i
7, Sham 410 ULANRTEZS IE %, HEFU R . MT 410
JULAH M AR TE FIE K, HES AN KRN 0 LA 2 3P
WFE, A RERMEMMEE, 5 M 4K,
SeVGMT #1 #1 CTRP3-Lv 41 4.0 ILH 15 B I sk 4%
UCHLI-sh HR.OHG A RN, 5 SeVGMT 4
1 CTRP3-Lv 4 H %%, SeVGMT + CTRP3-Lv 4H 1Y 0>
WA Bi5% ., 5 SeVGMT + CTRP3-Lv 2H L%,
SeVGMT + CTRP3-Lv + UCHLI-sh #H f%).C> L4t 435 BH
i, WA 2,

2.5 CTRP3 1858 SeVGMT E 452 CFs X MI /)
BUDALEFEMLRI RN 5 Sham 41 H 8, MI 4.0
WL 4L i collagen [ il collagen Il £ H 2Rk 7K
SEHITHE (P <0.05) . 5 MI 4 HA, SeVGMT 4 Fil
CTRP3-Lv 4 i NWLEF4EAL T FR | collagen T F11 colla-
gen IR AKFREAK (P <0.05) ,UCHLL -sh 41
O LA 4EAE TR  collagen T T collagen Il &5 H 3
KKF-ThE (P <0.05), 5 SeVGMT ZH #l CTRP3-
Lv 4 %, SeVGMT + CTRP3-Lv 21 (1.0 LT 44k i
T . collagen 1 Fl collagen Il # FHF B K FREML(P <
0.05) ., 5 SeVGMT + CTRP3-Lv 4 [t #¢,SeVGMT +
CTRP3-Lv + UCHLI-sh ZH [0 JJLEF 4E 4k 1 | colla-
gen | Fll collagen Il & FZRIXKF-THE (P <0.05),
ULIE 3 4,

2.6 CTRP3 i858 SeVGMT E 452 CFs X MI /)h
ROAMERAT RN 5 Sham 4] e, MIZ Y

%3 CTRP3 i&58 SeVGMT B2 CFs 3t MI /MR ILE O AR GIREI IR (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 +s)

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-Lv 270.99 £40.92 *# 4.18 £0.26*% 518.15 £47.39 *#
UCHLI -sh 637.95 £49.75*# 9.21 £0.48*% 1300.04 +86.47 *#

SeVGMT + CTRP3-Lv
SeVGMT + CTRP3-Lv + UCHLI1-sh

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

F value

P value

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

1.95 £0.24 *#44

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; P <0.05 vs CTRP3-Ly group; 4 P <0.05 vs SeVGMT +

CTRP3-Lv group.
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El1 CTRP3 158 SeVGMT E4i#2 CFs Xt MI/MR MI ER KR 0E
Fig.1 The effects of CTRP3 enhanced SeVGMT reprogrammed CFs on MI size in MI mice
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; 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;
AP <0.05 vs SeVGMT + CTRP3-Lv group.

a b c
d e f
g

B2 FEAMROUHE EZEEKR <200
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 FEMROH Masson ZBFEE/N %200
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-Lv + UCHLI-sh group; * P <0.05 s Sham group; *P <0.05 vs MI group; P <0.05 vs SeVGMT group; 2P <0.05 vs CTRP3-Ly group;
AP <0.05 vs SeVGMT + CTRP3-Lv group.
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B4 &ZH/NFROHL collagen 1 F1 collagen I E B KA K F
Fig.4 Relative protein expression levels of collagen 1 and collagen Il 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 vs SeVGMT group; “P <0.05 vs CTRP3-Lv group;
4P <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; ¢: 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;

AP <0.05 vs SeVGMT + CTRP3-Lv group.
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a; Sham group; b: MI group; c¢: SeVGMT group; d: CTRP3-Lv group; e: UCHLI-sh group; f: SeVGMT + CTRP3-Lv group; g: SeVGMT +
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AP <0.05 vs SeVGMT + CTRP3-Lv group.

%4 CTRP3 %358 SeVGMT E4 2 CFs Xt MI/MROALKTERI I (n=12,x+5)
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-1B ( 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 *#A 20.05 +1.68 *#4
SeVGMT + CTRP3-Lv + UCHLI1-sh 82.47 £5.01 **4 46.28 £3.26**4 30.68 +3.43 **A
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.
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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: 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;
AP <0.05 vs CTRP3-Lv group; 4P <0.05 vs SeVGMT + CTRP3-Lv group.

—
(=]
1

(N

*#
4_
*#
2+
* #
o1 = —
c d e f

a b

*H A

CTRP3 relative staining intensity

B8 &HROH CTRP3 £EAMLEE %200
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: 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.9 UCHLI1 immunohistochemical staining images of myocardium of mice in each group %200
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;

AP <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 Yunging’, Liu Huiyu’, Chen Junmin'

Abstract Objective

(' Cardiovascular Center, >Dept of Pathology ,
*Dept of Orthopedics, Yan'an University Affiliated Hospital, Yan'an 716000)

To investigate the effects of C1q tumor necrosis factor-related protein 3 ( CTRP3 ) -enhanced

Sendai virus (SeV) vector-overexpressing Gatad, Mef2¢, and Thx5 (SeVGMT) in the treatment of myocardial in-

farction (MI) mice and to analyze whether ubiquitin carboxyl-terminal hydrolase 1.1 (UCHL] ) 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-o
(TNF-a) , interleukin-13 (IL-1B) and interleukin-6 (1L-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 I, collagen Il , Bel-2-associated X (Bax) and B-cell lymphoma/leukemia-2 (Bcl-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, c¢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 I , collagen Il 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 + UCHLI-sh group) significantly weakened the influ-
ence of SeVGMT + CTRP3-Lv on the above indexes (P <0.05). Conclusion CTRP3 mediated UCHL1 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 LI
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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 METTLI4. 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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