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Advances in transdifferentiation of induced cardiomyocytes

LI Ran, BAO Li-Zhi, SHEN Ming, ZHENG Xing*
(Department of Cardiovasology, Changhai Hospital, Second Military Medical University, Shanghai 200433, China)

Abstrac: Cardiovascular disease remains one of the leading causes of mortality worldwide. One of the important
reasons is resident cardiomyocytes hardly have the capacity to regenerate in adult heart after injury. Such
transdifferentiation, with the use of transcription factors, microRNAs and small molecule delivery to reprogram
somatic cells to cardiac cells, has great potential for tackling the compelling medical problem. In recent years, great
progress was made in strategy, time consuming and efficiency of transdifferentiation in the generation of

cardiomyocytes from fibroblasts. Here, we aim to present a brief overview of the current in vitro and in vivo

progress on this topic.
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Frik R, AWmILET AR, S OERE S0
LA 5 A0 B VR T SR (L B v, A L s
Pl BLALIX J7 0 dpeofr ik AT 4518, FFXF AR 7
VLSRG iCMs B iCPCs [ ZhREBEAT 40 #T EL L

1 #BFREFHFFOMAARE DL

2010 4, leda 25 ™ {8 Bh bR ic 45 45 57 O UL ER
EAE BT (-MHC-GFP) (% R K /N L, M
14 O WU B 5 N1 ik B Gatad. Mef2e
Tbx5 (GMT) 4145, BT 2R 706 B /I R0 JIE A
21 4 4 s (MCFs) 44 40 3% 73 A6 o8 B B R Bk 3h 1
iCMs. FHERR iICMs 5 T-75 5 57 J5 A /b &0 i AH 41
M sl o WLAN AR TS Y mT RE, Wt 9538 SR AR IR) 7 207
SN B ET 4E 4N L (TTFs) [A) 0 JULEE 431k, [
FERCIN AT T B K Bksh 1) iCMs. &k — P %€,
PR 1 iCMs 35 HAG B S5 () UL 4544 F1 a-actinin
Fik, RFEMJE, TTFs K iCMs 1 cTnt” 21 g %
A R IRG I E 5 /0 T MCFs SR iCMs. 6 )5,
7t Teda &2 it GMT ¥4 5% [F 726l B, BF 58 0L v
IOAS [ e s R 7 206 15 5 AT 24 40 1 R D) 3845
iCMs, HARIFE SR KA wi A priges 9, |
SR E R ARFER K . RCRAK. 2015 4F, Zhao
2 UVl 58 % B0, Gatad .Hand2 . Mef2c fil Tbx5 (GHMT)
TE5 T 0 N Gu AR 72 R AT AF 4Rl R (5 5
ik B BHFRE R AN T A83-01/Y27632 it
TGF-B/p B M GBS 5 d i, KM E K
Bk zh IS 1) B8R GHMT i S8 204k 2 /0 75 2
4 JARFE BRI 2 JE e s [FRE, /N R G oet 4k
2 JL AN 8 A BCET A 20 PR o A SRR A R TR A2
e, o VR IE RCET 4 A0 i 5 O A 3R ] ik 60%
9T 6 KB, miR-1 A1 miR-133 A 55402 41 4E 4k,
BRI FRIAAE T T8 S O WL E R R .
(193X — B B R TN R AT 44 4 I 6 234k S Th e o L
SR 2 FALESR AR TR A RN . 2015 4,
Wang 25 B9 R I, GMT HE A OHLIE R &
B R A 42 W 4% o B B B LTI AR AR e Sk R
1M H GMT [R] -1~ [a] 4, 27 771 5 Bt 2 52 W) =2 4 2 200
s EERE, BiERN Mef2e & H mRIEM
Gata4, Tbx5 ik R IA & 2 i s 1 3R T 4 4k 20
MIZRAF ICMs 1R . X —ILGAE BT JEk 7 miRNA
SANRGESHEMFBEREL Y, X— RO
FERE 10 3 Bt 9T 3 SR A AH AL D7 VESRAR e A A 83 1)
ANFI A BE 2 T § NSk R T ol Rk = 1A A i
E\Z‘El/‘] [8]c

SR, ANTE T R4 i B g 2 iPSCs i FE, /)
RN AL AR A (B 7. miRNA J/h
T ) TE T ET R0 5 o AL ) 2 AR K 1Y,
N B £ 4 40 B 3% 43 A0 O LA B AT 7 33t i 22 18
2013 4, Nam %5 "0 9 RIRIE T N AT 440 0 4215
SE M NRIE Tt DALFEANIE. WF 785 K H 4
NEESRIA T (Gatad, Tbx5. Hand2. Myocd, GHTMy)
A1 2 4> miRNA (miR-1 Al miR-133) 414, N
AT 4E A 5 5 iICMs RUR ATk 20%, {HAE N O AE
J AT 4 41 B RN Rz Tk B 4T 4 41 B R AN N 13%
9.5%, T HAX 0o JUF e 41 4 48 Mo 15 5 77 AR 1Y) iCMs 8
b 11 JE R E AEEE D E A Bk I R . X
PEN AT AE A MM BB AR 1S S, AR R SR AL
SRR WA L R 2013 4, Fu st
7£ GMT il FBE4 MESP1. MYOCD. RSRRG &
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A I R B 5 7R 52, EI R e HE I 40 A B R k3
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dhah, Wada 5 "R R L, 7E GMT SEath B
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OV UL M3 oA A IR AH B B R PR Bk s, (E AT
SN RIER M FRIE . B, BT
YEAN i TR IE T iICMs 5/ RO HUEER 9% 7 d s,
iCMs tHH I T Bk2h . 3 Ud B A0 (Al 4 fid . 5% 23 b
FL FEATL R 35 5 0 LR 3585 iCMs 434 Ji 34 T
EIREER, Hmplm A E s, REE—2
WF5T

2 DA4AREEE 7L BImiIRNAE S

MRS T-4h, B> miRNA 204t B A 5 4
TR T AE U, miRNA & — 275 5 K 5 5% 5 AL 1A
T AR S /N RNA, ERtb s m Rk E
TR R IEEEEH Y, 2012 4F, Jayawardena 25 ')
i & 4 Fh miRNA (miR-1. -133. -208. -499) 41 &
1ok A T B ARE S R T 5 T/ RO AG AT 4E 4 1)
O WA ik B 70 2 T miRNA 76O L5 4L
RE T IhAEE, 7E 6 Fife ik miRNA 3% A& 17,
R AR 2 3 N7 2 R F N Bk 4
miRNA 5, 7 d W4 I Mef2C. cTnt Al aMHC
MRk, R4 &G WSS B RSB W4
KW EER . Wi KM, 3Rk miR-1, @it
S0 JAK #0771 BE R 32 miRNA 5 75 = 4 72 41
)0 L0 B o0 4K, 35 4 B2 A8 23R 42 = B 13%~27%.
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2015 4F, Jayawardena 25 " | H 4 [7] miRNA 26 &
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2011 4, Efe & PRI /N 4y 1 45 & e s
F (OSKM) 41 ff 7% 1t {5 5 %8 [ (cell-activation and
singna-ling-directed, CASD) 11 /520, A& Z getEpr
BB NG BUSAT 4 A M e i A R B B 04 1O
JUVREA AR, B 7E % 7 OSKM (R NJ5 4 d, A
—E A KRN 7, & 11~12 d AT HEK N R
JVE JiE2 RS 44 40 Jf B 2 A5 iICMIs . X P A I i R 0A
ZReH RN TEGIER/MEE SR ST, ALZH
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Sl L, AT R R JERT 5. 2014 4E, Wang %5
RGN Octd FIFFR /N5 (SB431542. CHIR99021
parnate . FSK) 7441753 /N UV i il 21 4 4 o 5% 5344
JRIHFRAF ICMs. 2015 4F, Fu 25 P2 15 Y dsE R« g
R AN T OTIE G AR 1 R 0B ERE SE AR
AR N BRBCET AE 0 M B D % o3 A iCMs . X 24k
5 SO URE A (CiICMs) 235 O LY i 4 =

PrAEYD, HAT SR 0 VS S R LA R AE . [
i, CiCMs AL Z R T4 B, 24t
JUEAE 240 R B B o A A

SR, =T AT 440 M o A it it R & T
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FHX T4 iPSCs SR (11 iCMs, £ B 8% 434k
SRS iICMs AL BAE T REMS PRI & (H Hh3RA 0>
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. Ah, M REA B RRI4IH, iICMs B X
PATEAR AN AT Aif 55 TR B R W R 1B . N 1 oe IR
LEREAG, BETCEA PR H O IA 1OR BOAT 4E 40 i B
LN iCPCs.

B oA A5 21 (1) A 40 B AE B 24 B A RN B AR R 2 B
F77 10 B A S 2 B e 35 . tH40 i B A b ae
AT ORI R F5, T EL 4 U S R A 40 i R A
B FE A o3 A= A e R L e T, AEB R
AR ol A B AU BAT RO 3. 40 s 41 i
MrE R mAE T SRR B R E A 2 e, 7R
B0 3 B R T ROE 2 S 3R A AT IR R Y
UTAESR,  H G FE 2 AN B i BT e R, (3
Fe 2 AELAH . B R AR 4 PO AR Y R A S
(K140 S 4 FE LS B 3. 2016 45, Lalit 25 7
fRIE 7RI T/ BRORCAT 4 2 B SR AR O IE A 4 B
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WEFE X 22 ANFEREAT (18 FhCo k5 LR / O
et Jif YRR T A1 4 Fh iPSC KT ) E4mFERE 1T ik,
fifde A 11 FlUO AR T (Mespl. Mesp2. Gata4.
Gata6. Baf60c. SRF. ISIl. Nkx2.5. Irx4, DL
Tbx5 1 Tbx20) 8% 5 4 [A-F (Mespl. Tbx5. Gatad.
Nkx2.5 il Baf60c) 45 & Wnt {5 5 i % A1 20 B4 5 1R
Wl /15 5 e 3 A0 S0 R 1 (JAK/STAT) 3 #
FICTI K BRI BRI il S JF A R BT 4 4 i 155
¥4k )y iCPCs. WEFL RN, M E AT 1 5E S Ak 5k
A C LA 1 ULEE B AT A B2 40 A Y RE
RNIRER L], iCPCs VRS 2/ ARG HT H B0
JERES 730t BSOSV D % 0 BT S5 1 71N
B JIE PT R m /N BRAE IS 2, JRAE AR N 204 o L H
Jitl (CMs). “F-#5 UL 4H i (SMCs) A1 4 JiZ 41 ffd (ECs).
i B, H T DU AT 5T TR A A IR i S8 A2 L B
RYEAM A NWIGE AN, 2B TR 3 A A [F] Bl
ZH 20K U 1) BT 4 A0 0 B o3 A g 0 LA A i,
H AT 92 bR A . 2016 4, Zhang 25 ¥ 4t 78
Pz o B R 25 T B R 20 B SRAT T 1S /0 B
FSCET ARG B PP 4O I FEL A MY (induced expandable
cardiovascular progenitor cells, ieCPCs). ieCPCs %%
FAEAE] 18 A BA AL, FRiILMH AR
bR R, BRI A A g DA K AT RS ML 0 A
CMs. SMCs Hil ECs. ieCPCs 4451 2.0/ U »
AR 3 Fe A, {30 Th e 45 2k
o WEFIE R IZITIRAE 2 Be 40l 5] ieCPCs 77
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N, BN G BB T3 RAZE 2 IR
IR ET 4 20 L G R D D B Ao AL P 1 e 5
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2T G AR 1R O UL 20 L 2 AU AN 2R 5 B M/ SRR Y
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