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fog a5 TaRATENREE. THAEHERE SR XIGR
MAK) BERXREAMFES. HILEARFHLEHNFATE, ZH
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s7.1,2 VIh 371, 2%

B A

AT
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TR B 2%, B RARREME, $ A% & EARDMIRE, VIaRoEL N F R ERBETE TR R
FRAR K SR . SRR EBRIAANLE S EH TN TR SERF R IR ALHR, 5 R
WA RNECEZRER, AARREN, ZAhREZETEEOHLERREA X, 5HI—
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The Research Progress of Human Induced Pluripotent Stem Cells as a

Technology of Arrhythmogenic Right Ventricular Cardiomyopathy
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Abstract

tendency with complicated pathogenesis. It is mainly for autosomal dominant inheritance, and a few autosomal

ARVC (arrhythmogenic right ventricular cardiomyopathy) is characterized by family hereditary

recessive inheritance patients have also been reported with skin-related diseases. This myocardial disease is char-
acterized by ventricular arrhythmias and fibrous-adipose tissue replacement, mainly in the right ventricle, with pro-
gressive left ventricular involvement. Available studies suggest that the disease is mainly associated with mutations
in genes encoding desmosomal proteins, some of other non-desmosomal proteins are of doubtful relevance to the
disease manifestation. The improvement of cardiopathy-detection tools and the establishment of appropriate models
can lay the foundation of exploring the influence of mutated loci on heart function and facilitate the elucidation of
gene-phenotype correlations for targeted therapies. For now, building appropriate animal models is time-consuming
and challenging, so functional knowledge of these mutations remains limited. In this case, human iPSCs (induced
pluripotent stem cells) carrying specific cardiomyopathy-associated mutations can be considered as an ideal tool.
This article summarizes and discusses the molecular mechanisms of ARVC, causative factors including mutated
genes, hormone levels and exercise status, and research models of iPSCs derived from patient somatic cells, with
the aim of shedding light on the current state of research in this disease.

Keywords arrhythmogenic right ventricular cardiomyopathy; pathogenic mechanism; desmosome pro-

tein; research model; induced pluripotent stem cell

FOO AR YE A = 0 UL (arrhythmogenic right gy 7T IAA LRSS 2 58T A M AT AR 1O LA

ventricular cardiomyopathy, ARVC)/ & — 233 i {40 UL
i, BA R, — o Gy Ek B g, DA
RSB, AR R A BNIE R R B A | IR R
AP CHEIHE O J7 3558 DL R G IR VAR SESEAE
Re ARVCIEANBFH A% 91:2 000~1:5 000, F
PRI AL (5 ARVCRIR B H LE K, N 50%~70%, Bt
BERZ, HT R ERHR10~40 K, 1200 A2
FHFRIZE LIRS B R E 2 — M, B
HIZ 912 W2 18 20104E 2 7 [ b O s 5 58 TAE4H.
BATEE RPAT, BT i @7E, BRI IGIRIT R
W AL FE IR S is S SE R a3, £k
W JoU J IR SR R IR AT AH B 25 BT X PEIR T,
5 FH RN Z OV R 52 PR B R0 PR /00 I ST
REARSEC, TS5 s 5 N AL A M 21
725t H ARVCEE 75O I 32 BLUHFE AR BB, H.
TR BE 2 FECLME LIRS, PRIk SR A
FRB R OCE T, R, FATHER T ARVCEURAL,

il (induced pluripotent stem cell-derived cardiomyocytes,
iPSC-CMs).

1 ARVCEUHEHH
ARVCIEIR 1A 2 0 3R B, A DL st 5 A
oG5 T FEIH S W, &8 B 1) 45 M SRR AE R A
O 20 WLZH 2R 5 i 107 B4 NI 10 4 235 4R, i A2
G NI ST RN 1 e = 3= S e 1N
DIRFBAG T EEZ (B X EIRE AR =/, A
W ALAEAE R D EREOP. £HXTARVC S it
FERLHEI AT A I SRR B, HT A 13RS
ARVCHHZRM, H AL a1 2 R R AR 47 2 o5 4l
B R b, R ARVCHE 3 3 A R & — R iR
R O 2 i 25 DR SR AR 3 U e AR B AR R
ARVCHE#H Z NE Je ik B kgt i, Do 17
185 — 8 Jl7 JBR S8 0 4n B 2k £ M (plakoglobin, JUP/
PG)FE R 4% 5] i ) Naxos i DA R B 2 F (desmo-
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plakin, DSP)J& K] 5% 4% 5| 2 ] Carvajal 25 & fiEAH 56
(1) G AR B M I8 AR 1 O

FET ARV CHL Y I PRI A (1) 0o JIE 35 2 0 S8 A
F5 Bt OLEH 2305 21 4 i 17 20 23 5 ARPHE I, ARVC
ORI T 73 PR, — 2 O US40 AH G 45 74 1)
TR E 515 SRS, B — RS T
0 % 3 7T 5 0 200 B 1 S5 A S AR

MWL G AR — Bl i 7 0% 454, el 40 s &%
OB HH N, — MRS e A 2 A . AE
O, ki ARG Tl OB e, G
AL A1) B A B FE B EE A  . E A 3 2 3
S EW: Mrki. 4% BT R MR BT R AL, P b
Hor ] o R) 22, BB e LB a2, St
7] 24 5 240 5 4 T ) 2R PR AE D, S B 43 S ¢
MG, M RETHBT. [HE WS40
PN TR Js B 5t BAE W %, i 2 5Lk 2 (1)
Sk SRR RS S FP R ES M ER . BFTER
B, PR ARG A /0 B Co JUL 2 B I/ N AR S R 2 1 2(pla-
kophilin 2, PKP2)# ik, K o 42 4% [ 3% 4% & 1 (con-
nexins, Cxs)J 3R IE S o3 An, Horp 5 5 B 5 @ 8 A7 o6
(FICx40AM 5% HL 7 I TE AT SR I Cx45RIE & H BE, 1M
MR F EH R ACx43R A F B L E K
AR H AT R, [ 5 HEAIZRELS. ERE R T
PEIEREIR, K 5200 S S AL 8, 2 1T B0 08 B
18 R0 BT AL $E AN 551, ZHANGZ " HICERRONE
SR FIRNATTER AR 53 31 T I DSPHI Pkp 2321k 5
R IN, DSPHFIE &N P T 204 i v R T 4 g
T 1B Na, 1.5 HL I B E FRAIC, 48 FE R HCx435%
I, AR HLAE S AL T B 12 Y, Pkp2 Ik Bl
2R [FIRF: 52 W Ina 8 B2 S A 53 02, 18 1756 4 JL 4 i
(6] FAS o A% P A R

BRI S AR A AT DA E I GE R, AT
PLZ 514N (G 5 2% 1. Wnt/B-cateninfs 5
T e — 2R 5O NIRRT DL SR 197 48 IR A 5%
()48 ML A7 25 08 % o Wt PG AR B0 15 B B-catenin
% 241 A% 5 TN /k 3G 58 (K 1 (T-cell factor/
lymphoid enhancer-binding factor, TCF/LEF)7E4% W
gh4, i B-catenin 5 B AR FL S AH Y 58 7 45 A
F -a(CCAAT enhancer-binding proteins-o, C/EBP-a)
Rk S8 A W A 38 B W TS 2 Ak -y (peroxisome pro-
liferator-activated receptor-gamma, PPAR-y) 145 & 1F
F, - 4EREH0 AR DT AL R RS, 2R LA

1 4 7 114 W n P A e A K 5 SO PR e A T
TR FEDsp IR ) A /N, BEERER 4
B e A7 T ARz, HAE R 3] Wnt/B-catenin
F5E, & SFBURNI MM A A 4E 40T B
ALO MR T2 0 Ak, S N BB 1) Hippo/
YAP{E Sl g HUSI & G RIS E 5l
B IFRE S S9N i 3G 5E 8 TR AR 0T, B R IX s E
% B ) 5 B A 23 3k — 22 H ] Wnt/B-cateninf{E
51 K

WAL, & T 3 MR 2R RO UL 4 IR I AR
S L R HE AL B ARG PR T & I DhRe R As U8, O
AT 20 21 5 3 32 45 . PPAR-yI& 12 2 Hdk i 5 2k
B A ZAZ AT -xB(nuclear factor-kB, NF-kB)i
P E A U9 F At — e R L R 5 5] O I T
1) P 5 L R

2 ARVCEUFREZ=

H BT ARVCAH G R 7005 Je ), AT
o o EV e TS EAYSE e A4 S B PSR (SR INEER ey
RL A1 ) 5 DR 94 5] e o BIE Th e B S5 4 S B 42
LA RIE TSR 53 30 TR R R R B R A OGP (R
1) S PRI IR 28 60 598 PRI 520 o
2.1 HREBERERT

MR A2 AR 0N E S EEARE A,
AT — € IHLUE 77, FEGRIR N, Mk & &k &
T H 2 A R R R I B 2 . TR AR P,
25 5 B 1 ER A AL 0 R B 1 SR R = R RO R
5 FIDSC1~3(desmocollin 1~3)F1 U Ff s 5 4 £ 1
DSG1~4(desmoplakin 1~4)2H %%, i Mk 26 % 5 A
HPKP2. JUPKDSPA . & FHikitk A E AR
G M e 5 T A B, R R O 2R R 1 AR
S PR I 5240, 520 240 i 18] B A5 S A% 0
ST, BT X A 2H 23 ™ B S R
2.1.1 PKP2  I/MRSEFIE APKPE TR E A
KRR G, BHAN-3 Sk 345 /38 104 52 24 1)
R B 74 BN C-vify TR S5 M S A R, 7
Y1 i P A7 DO R B e A, A AR LA Al 3
H198 kDalf) 4 ki 2 FIPKP24H . PKP21E 5 jik ittt
1 ARVCHI SR 938 vh 1 L B 70% Y, TR SR itk
ARVCZ 5PKP2T %, W3 3 ARVCH IR 2 I A
[fl. 7ENARH, PKP25ENL T12p1112, A5 2 gl
X4 N/ R T BRI A A R AR (40%), FIRR25% 00
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Table 1 Overview of ARVC-related pathogenic genes
W RsEA g U e 254 itk
Gene Protein Type L Protein localization ~ Variant Symptom
localization
PKP2 Plakophilin-2 ARVC9 12pl1 Desmosome Frameshift mutation, nonsense ARVC
mutation, missense mutation,
splicing site mutation
DSP Desmoplakin ARVCS 6p24.3 Desmosome Frameshift mutation, nonsense Carvajal syndrome,
mutation, missense mutation, ARVC
splicing site mutation
JUP Plakoglobin ARVCI12 17q21 Desmosome Frameshift mutation, nonsense Palmoplantar
mutation, missense mutation, keratoderma, Naxos
splicing site mutation disease, ARVC
DSC2 Desmocollin-2 ARVCI11 18ql2.1 Desmosome Frameshift mutation, nonsense ARVC (mainly in the
mutation, missense mutation, right ventricle, left
splicing site mutation ventricular involvement
frequency is high)
DSG2 Desmoglein-2 ARVC10 18ql2.1 Desmosome Frameshift mutation, nonsense ARVC (mainly in the
mutation, missense mutation, right ventricle, left
splicing site mutation ventricular involvement
frequency is high)
TMEM43  Transmembrane  ARVCS 3p23, Nuclear envelope, Missense mutation, splicing site ARVC (patients are
protein 43 3p25.1 endoplasmic mutation prone to heart failure or
reticulum mem- sudden death and have
brane, myolemma, slow progress of the R
intervertebral disc wave of electrocardio-
gram)
RYR2 Ryanodine ARVC2 1q43 Calmodulin Missense mutation CPVT, ARVC
receptor type 2
DES Desmin ARVC7 2q35 Intercalated disc Missense mutation Musculoskeletal disease,
ARVC, DCM
LMNA Lamin A/C / 1922 Nuclear envelope Missense mutation, nonsense DCM, ARVC (doubtful)
mutation
TTN Titin ARVC4 2q32.1- Sarcomere Missense mutation DCM, HCM, ARVC
q32.3
PLN Phospholamban ~ / 6q22.31 Calmodulin Missense mutation, nonsense DCM, HCM, ARVC
mutation, frameshift mutation (doubtful)
CTNNA3 oT-catenin ARVCI13 10q21.3 Intercalated disc Missense mutation, frameshift Low penetrance
mutation
FLNC Filamin C / 7q32.1 Myolemma Missense mutation HCM, ARVC (patients
are prone to sudden
death)
SCN5A Navl.5 / 3p22.2 Cardiac sodium Nonsense mutation, frameshift QRS duration extended,

channel

mutation, missense mutation

Brugada syndrome,
ARVC

SCHRAE, 20%0100 58 SCRAZ KA 15% 1) BUw BT 4547 3

RAFRA, PRP2/EMT AL ER H & h 5TUP, DSPAN
MRRLAT 286 B 2 30 I N-sity 45 R 30 2, b A VR A
ZMERLEE 75 B BEATAEAS 5710 A, 9 25 4 RF 200 1 1)
MBI, ZEFRFANEEThAE. R 4 3 et 40 )

26 B DY FhThRERY. WTERPkp2 B R S 30N S Tl 18
ESE Sy AN VR (N B AN N Rt TR iR R
e AR, 58S A BrugadaZE A AERE IR 7R 4R 1%
HE DR Rk R T 4 5 4 ) 4 B P 0 A ) 2k R
SR A WA FER), Php2937% 23 5 300 #lyid 1 N ifi 7=
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BT LA B g 2 TN = %0 8l i i (catechol -
aminergic polymorphic ventricular tachycardia, CPVT)
FiIR, T ARVCHICPVTIE — L6 A 0 H A 2 [F) 2
PRI HIAN R R L) Php 29878 45 S Cx43 5047 [
ErR AR, FERIR R GE A e R, AT X T 4%
BUEHE . MR T 7K SZ AU )36 = A= s, (H
BB TR N RS B A R A B /N R E, BAEAE B
TG 2 53, (BT B B 41 2 4 hy el AR,

2.1.2 DSP  MrRipEiE MR AR E 1
oy, AT 6p24.3 () DSPYmAG U, H B ik = P 45
R, AR AR O A e B oG B, R A
Bt 278 b Carvajal 8 A AE A 22, I H KR4 DSPR
B RORECR, AR DR ) LE I A
BRI DSPIE I N-u 5 AR 5 4, 18
I C-3t 5 ) 22 AR 45 o FRIAMFRIBE A A A SEA H
YL 2 FECO A ME DL IER K, R0 IE iR
AR IR, B A B R T A = % BUE
R YANGZFE PRI, DSPAEAE 48738 71 V30M.,
Q90R. W233XAHIR2834H. W5t & W], BT DSPE
I N-3 5 M 3 B (R A %, R A 5
AR 22 5 DSPAE A7, i B R AR 2 T B G DR O ik
PR 52 1 KA /T8 TS ; DSPIY C-3ii R AL /N B 4
PO WL B AE R . O BE TR N BE L O LAH 9
o8 A AR /e 107 A HEAR & BT, (G B
RILZ L, BBk, Dsp AR 7 S A & 22 75 H IR
B S A1 2R 5 0 S T R B Cx43 B ML R, [ 1 A
F-EWAE 122 S ORI R

2.1.3 JUP  BEERER A TUPRMERL K Zh I % B2 1 0%
BERSY, SN A RS BT, 52
ERL Y B 2H BB 49 B-cateninFll Wnt/B-cateninfs 5
R A VMO, 1B 5 20 S 2 B 2% 1 5 45 A4 S A
HAEH R, JUPZRAS i 5 80 1) BR gt 4% 14 ARVC S
BP0 AR AT S Naxosi — M 8 A% A7 i e A T 4
AR 179211 D17S80041 D17S17892 18]/ 0.7 cm]
B P B, G A3 1 S R RS A S AR T H T 2% 1k, BT 3
FU) VR 1 SUAE 26 B K Bk AR 535 3 ] g 5 M R 25
e AR 5 3R SZ ML 0 P BE BRI AE 5C BT JUPYE IE
WG LT 5 B-catenin K AEFEHUME M, M4 R E
PL T YA AZ I, K406 Wat{5 5@ B 9615 S 02 5
07 2 DR (1) 238, {515 4H 23 b i D7 40 e < ik & 9
FEARVCH KR 1) 7= A8,

214 DSC  NAEMRAESFREAREHE =

MO IR B FADSCs, 76O JULAH A P = B R IADSC2,
Ho g 5 3L K DSC247 F18q12.1M2, H 1ij X LAY 2 %
5 D] Ty e P el o P P e TR /) RO Y, (L — T
B I e AR HEAT I FE IR, dse2 T8 F L0 L
W AE 7, R BIMERLE R B (A DSC2X) T 4E 7 1E & 11
O LEE R FN I e A2 0 TR 0L,
2.1.5 DSG  Mrkitimk & EIDSGIRIFE & T Hrki ey
FRE AR, H 5DSC2IE it i 4 &5 i) 1A B 1E
H, EBEAAONANM. 1% K W DSG1~41 B A
A A1 2R B 2R 45 R ORI LA 5 I 25 e 3, L
N0 LA B A A7 AR 55 0 U AT 445 FH 5% 117 I % Y
DSG2%), %8 A g b L 2 67 T 18q12.112), @it 4
A0 31 2H 0 7 A Sangerl 7 & 3, DSG2-p.F531CR
A5 52 5 ' ARV 32 B R, I H B8 2 PR 750 = 48
T 00 B 2 1 o A i JUREIRPY . DSG298 A8 B AT vy 4b
B, RO, R T20065E S8 . MDsg2
WA SR, BB O, A O AR S PR B R
Dsg2f5 RV T SE56 5 R I, /N BRC WLAR M £F 4 1k, 5
Bl IE R, S E AL BRREY . Dsg2id RIART,
HENE T IE A BAE A, 15 4% 5 8BS, Na'H
T ERRAREY, St Ah, BUMEAEEDSG29RAR I, 5
F MR R0 C R B 0 I A ok U TR
VT, T a6 0 B REAR, BEE I R HERS, X
T MU AR 52 3 75 SR 30, 1 2 (R 5438 Fir 77 A 11 5
A2 FECLNEThRE R H, B — 557 DSG2RAL 1
ARVCHEH RIFEHEE,
22 FEHNERERERT

JUE MR I K] (1) 98 45 2 ARVC L 3 4% 1 24 )
Bttt (HRATIAEEM RIS H T BARVCIWE B,
T DAER Tt AR R A 1 22 DR A 5 1 I AR HR (1)
BLIEEC R, IR 2 JEM R B B 5 R 5 ARVCER Ik
FH OGP T HEMIBY B o
2.2.1 TMEM43 5 Il 2 [ 43 (transmembrane
protein 43, TMEM43)& —Ff 5 F & A 43 kDaff i
|H, xEALWATREH AT AR E, FEEN
TRZIERT PN o P, E 2 Fh A il R0k, AR
Ve R ~F B &, dmtd 3R AL T 3p2302, A FiR
TMEMA43E A 3N BURRAL , 248 U8R p.P111L
K p.S358L, 14N B AR ¢.705+7G>AP), Horp
p.S358L & ARVCS 35 HH IH 8 LS ARA A, IR ER
RANE 2 5, 1T He 5 PPAP-y iR 15 14 IS 5 7% 1 3d8 16 +H
Ko TMEM43-S358LRA% 5 5| ko4 i f% T i his 1 ]
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BENLHI J2 5228 5| #a-catenin FITUPEE 1% 5E f7, S5
& /N7 8L -1(zonula occludens-1, ZO-1)3KIA i,
CxA3MEFRAIRAS AR, 28171 5 M) % B 328 42 1 4% P i
B, B S SAL Tl . (R SRR N R O
BESZIA /N, LISEU A 1K 2 — R D) R4 2 1t R AR,
TMEM43-S358 L5848 ik 1] 3 35000 LA 2R JF AR 0
WUNF-kB i FE0E , 3 _F 1 (2 41 4 4 35 [R5 4 A
¥ -B1(transforming growth factor beta-1, TGF-B1)H]
FiE, G EET YN A B nte,

222 RYR2  ODLE 2 JE 5 52442 (ryanodine re-
ceptor 2, RYR2)Z 5 4k 4 0o LM i 515 42 25 FH %
WCARARIR, AN-3G X Ho0 X R A0 2l T L5 A 1
C-3fi X 3N RASH BT, RYR267 T-1q4301%, Hige Ay
T IRTES CPVTAH G I e ik B M R B TE X p
B8, RYR2ZRAG AL O LA B LR - ) 45 2
TIEE, HE R B R G R e &k
PEH, HRAZ 2 52 m N-iii fH 85 1 45 & 60 1L, B 23
TR A BAEFH , H IR AR 20 2L 245 BT
RAZRYR2IN-3i RAS /N R I H O R DL
Yl f 45 B 17 % R 55 5 ARV Cllfs PR 2% BUAH BL I i
AR, (B HRTAHZ AL 5 5 ARVOH e Ui ok, £
NN AL R F )% J& T CPVT, ik
ARVCP7,

2.2.3 DES 45 1 (desmin, DES)J2& 77 7E T L4
s RESUYLZH B AC LA B 40 i B ) — Fh 25 1
HilE ez, 58 MAMIEE R, kL, Zalr. kL. 2
bR AN A% A o<, DESHL T2q35, HRAH 58
FE LI A0 JULI B AN [F) R Y AH OG0, DES /31 HH
AN F o 3457 1) -8 T8 IR 45 40 38R 1 O] FXN-/C-
It EROIR S5 R IR AL K. DESTRAR 2 N4 AR 5, Horh
p.Glud01AspZE 42 W] HE {1 /3 DES — &4 [ 58 R AR 40
PR R A AR, B B R ILEUE T RS0 R 5
ma), {H 2> S BN P LR A1 4T 1, A5 75155 40 a6
B 32458, BETTT 51 R AL O 3 0 AR H PR LR
224 LMNA  #%4FZHEH(lamin A/C, LMNA)Z
AT E W E L 5y, v YRR AR R, R
Ry, B AT 15 S, S 5RBEERR
0 A BRTE Y 1) 22 PS5 T R, LMNAZR AR J5 7] &
A MIAZ AL WK 32 e ) 52 40 55 I PR R I
LMNASL T1q22, 545K 840 Yl (dilated cardiomy-
opathy, DCM)AHIK!, BT A 72 N Al HARVCEL
LR . LMNAY Hp.Arg399Cys R AE 2> S LMNA

S AR EBE R, M s O iR e v, 5l
i s B, FLEARHLEAD FE R R R A R A
WA Flamin A4 [ o858 5E FIR 25 440 48c.917T>G(p.
L306R) %A% 2> S E AN MU A% AR, Bl O =Y
FRALC L A R,

225 TTN  JLEEER A (titin, TTN)ZAE 25600 I 1
REF= AR R, % AR A g 2 R T 2932.1-q32.31,
WA R 2 5 Ry s AL O UE . AR R LG
Ji (hypertrophic cardiomyopathy, HCM) Az 0af3: 2% &
RLOAUR W, WUBCER R O LA0 i H B ki — A
BEJR, N-uiR AU AL, S 1 X Ry —Fh oy
TR, FENUTTRAREF R = A2 93 70, A IX 5
Wz 856, C-umfik AMi X o TNTRAE 247 T AT X,
W B A s BRI 5] R W E AR AR B H B TTN
5 ARVCIAIf K R A 7 i — R T

226 HuEfuagkalBRET  BEENLLHT
1E 2 P 5 ARVCAH G I AR MR R B 1 25 R 98 A48 sl LA
B S IR TS T O O, Wi A A LA K
K7 TGF-B3, 255 2 1 %% 1717 (¥ % i 2 1 (phos-
pholamban, PLN), 5 2 {5 & £ #H 5¢ 1 34 B
(aT-catenin, CTNNA3), A7 T WU 8N4
F AN AN 5 9 2 5 HE 55 5 Y 40 22 7K 1 (fila-
min C, FLNC)™, FZi.Ca I QRS FF 482 i) [H] ) 49y i 18
B FINav1.5%% 15 2 [K] (sodium voltage-gated channel
alpha subunit 5, SCN54)%14), U — LB R B 2
SEE R, (2 T g R At 5 R 3 IA 1 Dl K
15 5 1 % TR 4% W 250 3 T D e S B0 R 2R, T B
TOL A S T REAREAT T b, v B IE B U
W RIS HEAT 73T o

2.3 IfiE

23.1 HAMERE  REARVCIEH LUF Y
TR T A%, {2 ARV C B 35 H A7 6 M ) 22
S, Hoh BERE 2, R A T o,
DR S A7 7 B8 3 I3 MR 3 K 5 0 O R DR )
i e 7R S P, SR T T R A 0 A AR
S B R BUR A LA R R, FEE
O I 50973 R 2 L7481 22 K B0 71 i e Y 3 T 5]
O UL B R o0 LA R I8 e 8 6 B R 14748
AKDIS % o it 428 1] 22 8l '8 ARV C 3 13
PEBER KT, MRS ARREASER, KI5
RE B AR, 55 PE ARVC & 35 11 J 22 R A i 25 52
K RE TS ot B M KPS (R L
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PEF L PRAR . 33 iPSC-CMs R S BIT 5¢ 1 3 25 1
YER G KB, MR 5 ARVCH 5 352 m 0 UL 20 i
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Table 2 Overview of ARVC-related iPSC models

AR EE A Brikan e AR EE PN

Gene Donor cell type Growth situation References

PKP2 Mesenchymal stem cell The cells showed lipid phenotype with intact ultrastructure, decreased  [57]
expression levels of PKP2 and JUP genes, and no significant differences
in Cx43

Dermal fibroblasts In the presence of excessive adipogenesis and apoptosis, JUP could not  [52]

be properly anchored, and B-catenin activity was down-regulated
Presence of varying degrees of distorted desmosome structure, increased  [58]
susceptibility to apoptosis, and lipid droplet aggregation
Presence of abnormal activation of PPAR-y, metabolic disorders, exces-  [49]
sive fatty acid oxidation and fat production
The amplitude and maximum rise velocity of action potential decrease, [59]
sensitivity to adrenaline stimulation increases, and ARVC phenotype is
characterized by structural and metabolic dysfunction

DES Mesenchymal stem cell Cells showed abnormal growth pattern and cell adhesion, reduced RNA  [39]
expression, and aggregation. After differentiation into cardiomyocytes,
they showed large and polygonal cytoplasm with thick and well-
organized cytoskeleton

LMNA Dermal fibroblasts Cell proliferation was reduced, and there were obvious nuclear morpho-  [42]
logical changes, aggregation of centromeres in the central region of the
nucleus, and increased susceptibility to DNA damage

SCN5A4 Peripheral blood Cells are not fully mature cardiomyocytes, contracting but with disor-  [46]

ganized myonodules and different orientations, without proper mature
insertion disc structures connecting adjacent cells, and producing less

total I,
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Fig.1 Application of iPSC-CMS models
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