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The Recent Progress of Cellular Transdifferentiation
Ma Kuiying, Fan Anran, Tan Wentao, Zhang Xueming*, Li Ziyi*
(Jilin Province Key Laboratory of Animal Embryo Engineering, College of Animal Veterinary Medicine,
Jilin University, Changchun 130062, China)
Abstract With the development of techniques including somatic cell nuclear transfer, cell fusion and cellular

reprogramming, mass of data indicate that most of animal cell nuclei have totipotency or pluripotentency. Thus, the fate
of terminal differentiated cells is not absolutely irreversibly. Recently, it is reported that differentiated cell can be transdif-
ferentiated into another cell type using appropriate transcription factors. This innovative transdifferentiation strategy pro-
vides a new approach for human disease models and molecular therapy. Aiming to provide useful references for related
studies in this field, we summarize the latest progress of direct/indirect transdifferntiation of fibroblasts, and discuss the
current problems and challenges for its potential clinic applications in regenerative medicine.

Key words transdifferentiation; direct transdifferentiation; indirect lineage conversion; iPSCs
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T %k 3 2, Yamanaka [ AP o0 B 326 38 1) 40 g 52
ufE A1 IR1T T 75 21 2 g T 41 Mf(induced pluripo-
tent stem cells, iPSCs), 1IF B & T84 5 K -7 1) 5 2 £
FERZ S A e AR B e B o 40 O 2R B R e i . ARG
A T FST o, HOctd Sox2. KIf4 Mz c-MycllY
DRI -2 G, w] K 8 I I 1) 7 Jo2 440 M 0 f 1) 78 5
41 e D L B A HEPSCsP

WEAF R IR, EARIPSCsHILIEE | R iG141 M oy >k
FRAE B )i, AU IR T FEPE AR IR 22 41 AT)
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Wb S5 TR — L OC B R 40 FE G R R, A B A
A o] A F e n] 2 e R A i el ok
Y, BPAH L 3k 19914F, ToshS5CR 4 oA E Xk
—Fh 2 4 B AN ] I A 5 — R o A i T
R B A A ) — N 00 3, TR T i 6T
BRI MR B AT S & . i
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ARG AU TAE, sl WA S 40 Ml 70
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2 BEEESKL
2.1 MyoD5ALFR

HAE19794F, TaylorflJonestt 57 & B, K 9 1k
fR) 7N B 2T 4 40 i AE DN A 25 H 54k A I 17 5-
PR A B AT R B VLI 2 B R 4 5
EtzionZ5 SR FH Hi AE 7R SD KBRS ZE DX oI UFH IF /0
JULH P R 2T 44 40 3R AT 1A AR 15 9%, B4 A MyoD(Ad-

MyoD/GFP)HE PR 1R i 25 18k s i 21 4 40 g, &5 2R Wb
7N, MyoDREFRE I #5640 i 21 4 40 i g L4 i, JF
) WILIE 17 1) 234, A a2 A4 LA T e £ A
TEOWURE] T FE BRI KocaefeZ5H]
15 17 Myo D[] Ji 5 55 B0 B G A4 Hb 55 37 16 B A4 SD
KR 7 4 Mg, 45 SREAIE 52, MyoDRE AR A4 i 7 4 Iy
] s LA B A Ak, IR R ULEF 46 T8 . Jin%5EPTH] 48
15 Myo DI 1 5 53 093 75 IR G AR A0 35 77 1) ol = b 9 410
)38 Kp53. pIGINK4alf) = 1% £ 4t 40 i, &5 SRR W],
MyoD, REARAL 2 s £ 44 40 1 el ILAR W 7 1) 434k, FF
TE %2 B VA 4t 200 0k LT 2 22 LY By 7
R 1R IE A3 A, AT R BLIX B AR T e s LA
(C2C12)MINLA A AE B nbhase s W3 . vl 0L, MyoD
AN REAL A 234 41 B 2 A4 A 1 UL 40 1, 1 Hon] 555
CL oA R 20 B ) LT ) A, IF TR G2 LT 4t
2.2 BESMORLARE

1R 22 I 5K B 8 1) o JUL T ot A5 v e O B
RS PR , (HS R BeA TGRSl IR, O IR
B LT-52 218 5% K F-(Gatad. Tbx5. Mef2clA JANk2
HIHand Z J i 55 K1) — A g B DR ST IR A2 O =X
Pz, B OB RN TS &Ry
W7 1, 20094, TakeuchiZE!" Gata4. Thx5H1
Baf60clf iy i N2 RE SO R R IE R, 45 B TE ik
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Table 1 Summary of recent advances in lineage reprogramming from fibroblasts

RN BN HeAan iy EE BN
Starting cells Transcription factors Target cells References
Mouse fibroblasts C/EBPa, PU.1 Macrophages [47]
C/EBPS, Prdm16 Brown fat [48]
Gata4, Tbx5, Mef2c Cardiomyocytes [13]
Ascll, Mytll, Brn2 Glutamatergic neurons [16]
Ascll, Lmx1la, Nurrl Dopaminergic neurons [49]
Gata4, Hnfla, Foxa3, p19**" knockout Hepatocytes [31]
Hnf4a, Foxal/Hnf4a, Foxa2/Hnf4a, Foxa3 Hepatocytes [36]
Human fibroblasts Prdm16, C/EBPB Brown fat [48]
Oct4 Hematopoietic progenitors [24]
Ascll, Brn2, Mytll, Glutamatergic neurons [51]
NeuroD1
Ascll, Mytll, NeuroD2, miR-9/9, Glutamatergic neurons [52]
miR-124 GABAergic neurons
Ascll, Brn2, Mytll, Dopaminergic neurons [17]
Lmx1a, Foxa2
Ascll, Lmxla, Nurrl Dopaminergic neurons [49]

Sox2, Oct4, KIf4, MYCL1, LIN28, shP53, MIM

Angioblast-like progenitor cells [38]
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WUREL . 1B KA /N CMs RE AR A4 P9 LI 5], 3%
L6 JLRE A B 15 e 55 P RO LA R A R H
AN 2. fea, I SRS FE R (Mesp-Cre/
R26R-YFPF1Isl1-Cre/R26R-YFPH 5 /N B 1 48 o £
TSGR, AT RSN R B B 1k hiCMs, H
P B I I R A0 i 5 b )= A4
23 FESMHMAET

20104, Vierbuchen5! 4R T —Fh Al 4T 44l
W5 5 o XA MR I T, BT S IR 41 B BR

J 35 A2 (induced neuronal, iN)4H fi(%1). KH
5 Takahashifll Yamanaka A BL I 52 56 4 2k, A AT TH T
18I BE A, K 19FI g L i S R 1 LA A MR K
B g/ U G 20 B 2 AT e g o b X LA fig
fETau)d ) 1 40, f84% R IAEGFP. Tauie —F
TEARAPEE RS o 5 M R, v
FKI IR Tt FE I ER12K, AT 1B
A G (R Ak 48 T 1) 43 1 FR Il (W1 Tujl. NeuN,
MAP2. Synapsin &xvGLUT). Bt 5, fhAr]xs & Fh#%
KN A A AT IR, KI FHdscll. Brn2/4.
Mytll, Zicl. Olig2 i R ih e 4 1 1 4 40 i i
RN i, Hor {5 R Ascll . Brn2. Mytl15g,
Zicl LA F-o o AR BEAE S AE B, iNAH A 44 Ah 7T
SEL LRI 2 I TN g AR, ZWFS A IR £ i)
UMY, i, fE8 R 5 Ri5 3 REIT 6
AR, (FAIATT I A I R o ) B 2= DKIN G g
IRSE k. [FIRE, 3T AT IT % S 56 AT 40 i 4y
TR A A (b dn: JE SRR TG b B
B~ H A 2 20 BT B Hb A R N PR AR P
B RSN TR

20114F, Pfisterer®5! il i 18 #5545 Y Ascll . Brn2
FIMye11, Ik NIVRIG BT 24 40 B Fn s A2 ) L A4
A0 a2 7y 4k Ry N5 18 #1148 G (human-derived induced
neurons, hiNs)(#1). FiLmxlaFFoxA25 bk =K 1
W5 4 e W RNl D A 2 R IR REf 20T &
R, X LehiNs ] ARIATH. BII-PA A 28 11 43 WAL -
05 T IR LR I FR W (22 T & G Faags A% 1 i v ]
FE0), Ut WIiNS IR 2O P40 il A i .

75 Y5 I 8, MiR-1244EMYTILAIBRN2 4§ 4™ %
SR RIS G LR, fE 0 2 G 0 T i e
(K)o MiR-1247ZWFLENY) ML RGP RIS K
I 51 10 P YR ZNRNA, Ambasudhan 255 o 4 Yy
MiR-124 Brn2FMytl, i Th S 8L 17 4% 8 4 )L &
JSON RZ R BG4 240 i 422 o A R D REME AR 22 7T
2.4 o m4mAn

I8 111 58 452 A2 W L 3 ) v ek SRS A i O3 4
ZRGE0N P A IR I A0 22 A I 40 R Ak
Ko T I ZR G0 IR s AN Bl ) ] LR AR
(R HAL Y, 20044F, Xie 520 s IR 1y B K 4
Sk E-FCCAAT/HE 5 1 4545 81 11 (C/EBP)auli B3 A Jit
AR T 18 BB AN H 40K S5 B M TT 4R 3R 08 ik
a0 M ks ic K- Macl o



900

2010%F, Szabo 5P 5T 4R Y, ANl T~ 2 Rl 5%
DAl - 41 &5 11 B 45 e Ak, 76140 M X ¥ SCFAIFMS F
ik TR VA 3T AR (FLT3LG) A7 AE IS L T, Oct4 LAl
ik R BRI AT A 0 B I — A A oy
14 A CDA45/CD34" (3 1.~ 4 Jia 3 1f1 DA )3 1fi #H 41
MI(R D). XM Ao 4. 4. B
P2 AN MR 2T 40 e s fig o 365 AL A0 i R AL 3RS 55
OctAFIE L4 7 11 A5 DR R 15 A7 i (R 5 B 3 AN m 43
(P2, % 2 WA NE AN, Octd /2 1715 2 Be
(R — AN BER 7, (HAE G I R 5 R JE AR &
K8, 5 Oct4[A] JEPOU R [ K ik [ Oct 1 F1Oct2 U]
TE A N TR G AR b ke 4 B B ™,
AL AR 7R, Octd Octl FOct2 it 1 5 (I POU R
1 45 R AR AT AT REAE 28 1L 40 M 2 A R 2 21 T RE
HRAEH
2.5 SR EREELE AR
20114F, Huang®5P 078 T & & K Dy e v
FEAE 140 e s DR 1 38 48 3 53 2 ik g T
3TIEFYEgn L /I UG ) L2 4 4 il S /s B 9
BT HEAN ML (1) o IR GY IS 285K, X L4l g b 4 4
TE T FFEES 5 8T AT A Tdo2 () 23, IESE T /et
YE AT e o AR T FEA PRIV R . A T ORAIE T
() R K AEVE, ABATT IS SE BB TTaE T /0 B SR8
FRCETE A0 Mo TR IF, Sy T kST 4 3G B T B
L, AT AR A 0 1 A DR p 19~ BALRAIE 4%
HE DR A M AE AR AR 85 7 B R E P Sl IR Ik, Y
N BIESE, 5 ANGata4. Hnfla. Foxa3—[X¥, Bln]
W AT A s 3 e A0 BoAT D e (10355 5 2 A 4
Jfd(induced hepatocyte-like cell, iHep). X L&iHep#i]
SR E TR, BR8240 M i) S 43
FEFIER, JfFae R iGE. BEJS, A1 iHep
i B FE N SE B R Wk £ T £, R 7K At Bt (Fah) 3 D] B 15
ANEAR A o 6 BN BRSO 5 i pe T, B2
iHep4f Md # #6112/ B AT 5 A0S T ke Atk AT]
W Gata4 Fl Foxa3 v] Be$y A 56 81K A €0, A7)
TE ST 44 40 M 1m) P20 B 53 A RR Ik R v o 1 40 i
W G A0 57 (1946 TEB4, Hnfla W] B A% 5 B 1 22 1k
SAGE, Bl Hnfla. Foxa2FlHnf4a 5 Y5 LI 5 )
+, YERF LT I e T 033,
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