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Transdifferentiation of Human Fibroblasts to
Endothelial Cells: Role of Innate Immunity.

Nazish Sayed, Wing Tak Wong, Frank Ospino, Shu Meng, Jieun Lee,
Arshi Jha, Philip Dexheimer, Bruce J. Aronow, John P. Cooke.
Circulation. 2014 Oct 30. pii: CIRCULATIONAHA.113.007394.

Abstract

BACKGROUND:

-Cell fate is fluid, and may be altered experimentally by the forced
expression of master regulators mediating cell lineage. Such
reprogramming has been achieved using viral vectors encoding
transcription factors. We recently discovered that the viral vectors
are more than passive vehicles for transcription factors, as they
participate actively in the process of nuclear reprogramming to
pluripotency by increasing epigenetic plasticity. Based on this
recognition, we hypothesized that small molecule activators of toll-
like receptor 3 (TLR3), together with external microenvironmental
cues that drive EC specification, might be sufficient to induce
transdifferentiation of fibroblasts into ECs (iECs).

METHODS AND RESULTS:

-We show that TLR3 agonist Poly I:C, combined with exogenous EC
growth factors, transdifferentiated human fibroblasts into ECs.
These iECs were comparable to HMVEC in immunohistochemical,
genetic and functional assays, including the ability to form capillary-
like structures and to incorporate acetylated-LDL. Furthermore,
iECs significantly improved limb perfusion and neovascularization
in the murine ischemic hindlimb. Finally, using genetic knockdown
studies, we find that the effective transdifferentiation of human
fibroblasts toendothelial cells requires innate immune activation.



CONCLUSIONS:

-This study suggests that manipulation of innate immune signaling
may be generally used to modify cell fate. As similar signaling
pathways are activated by damage associated molecular patterns,
epigenetic plasticity induced by innate immunity may play a
fundamental role in transdifferentiation during wound healing
and regeneration. Finally, this study is a first step toward
development of a small molecule strategy for therapeutic
transdifferentiation for vascular disease.

Yayz Rut ARy (LR P BI &
TR !

£ IEfREm s > John P. CooketHH5EIREE3R » FEHIEERL
HEHY 57 ] DA A JE R R Y R4 RSB B 4w AR Ao PN S 4R - EE T
SRIZHY A R 4R B B SRRV TIRE - BFERET RN I DA
R W 2S5 BRI ERE TR R > WREE/ N el B 2By s 4
Bl B ERE IR G IR B B e » DA SHERIRSE -

S EERIR ] Dl o EINSUSRF AT SRR ARV AL CERGHR » 21T
SN A RE S BR B R AR R IE RV AT T - ESE R ENGRIE R
NIRRT R T IIAERBMEZ IS > #EHIEL Toll-like
receptor 3 (TLR3)FF IR BE LS BETERNIDE > BUnE
—REFEIRIL N A B R (E AN Z M RVEs - NI R AR
/Jg\ﬁg?*%j@%ﬁ%%ﬁ@%%?ﬁ&% R TR A B EE R SR Y
I

fEE R EmEED - 88 AR FYSFarth 2 -
BUNEER B ANCDZEREE - N ETFEREEZMEE
P I 2R T = e P M B e R B MR EE R Y R e



R BERRESET - BR TBEZSN  LIMEBRRE » BERRR - DAk
BRRRF ISR R RS HIVASE - BEESMRER T G T8
VIEFFRERN Z S - WA » BIATHE PRpE 6 E HA LR E
SRS B R LERTIE -0 - Bl AR ST - NItWE
MY BB ORAY ST R BN - 405 > RS ERHE A
— i FRERREE SR BB E 0 A EREEEFTERER
FEAHVEEPIMHZRRSL - WA DER B KBS HREIHRE -

fEEEPIRHORE - DL R B R Rats IR - DAErdife
DUR RE AR R ERURT B RN e AT AR th B e e T AT
PEES B A pe S IS AE 2 i Ry B AR TPV —3R0F - DIAHE
RENBEFR G WERIRR S aFEER L - (RS EESERE
—i% BRI RN E R ERR - A EENTE LRVED - G4l
HE ARV ARIR EAERE H B ARSI E T aRIE AR KRB IES - AR
e E1RNY - BRI BRI R E R -

B T AR RIRE - £ BRI - #ERFRERE ER
B] DR S AR B B AR A2 A Al A B A E R Y BB AR - BlanRESR
ZIIF AT (Yamanaka’s factors) ] DUZESRERHETRIZAE
FERRAIREGPS) » MyoDE:R 7 DA 4R 4 RF 4R BE B 4R A2 A HIL AR -

[ERHY 5 A ] DARUSAHAR AR - OALARE S - BURAE AR
TAEMTTIA - BRI ] LUKER 5 K B HUS ARG A EE 4w Rl /8
itk = ARSI CUETT B RSEIIG T » AT S A S 2 LA
AElERERUETERTRE - NG EE A EAeTifE - £k
RIER EI7ERERE -



DL Bheiety A E4EAE (8 cells) Fsfl » BE2R H Al H A SR RUR
NIRRS AR R DARE /Ny TSV B e R Ay LRI » S48
Douglas A. Meltont e BIREEIR - /N1 28] LIERSSNRF AR
PERERr AR G S E RE R IR (B R B ThRERY RIS 4IIRE - £
AMRAERER T ARESITRRE R Z 41 » L a] DI ARHERYIZERIAE -
& FH AR AR RE SR B BT HVRIE - ERAGRE o] AR AV (i
HAThRERy HEE iR EPR R B A B TR dig St -

aESN H AilE e SR B SRR (610 - EIEE R wiEIAHREEL Bl
K& - FTEERRREAR - Bl EEFHEEVRARERERE S
RE RIS FHEME - EEREA R EOCE - (HAEEREKH
gﬁ;ﬁggﬁﬁ%ﬁfﬁgﬁ&ﬂﬁﬁﬁﬂﬂ@%_fwﬂv% e P B R ER R T Y I RE IS

SEANRERHEYRHEFERBIFE L
PREHE B LA L®&IES

SR B

Pagliuca FW, Millman JR, G rtler M, Segel M, Van Dervort A,
Ryu JH, Peterson QP, Greiner D, Melton DA.Generation of
Functional Human Pancreatic f Cells In Vitro. Cell. 2014 Oct
9;159(2):428-39.



