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A =% A S ERNEERTY | RN RSP 5 5
5 J‘FLP?; Y Rt Lﬂ%.‘mf’f @‘E 1= At —\3}“7# ‘;}

PEHE O HAED RO EER Y A 000

W H3 - 108 2 8 F 15 H ¢ #22 H ] - 108 4£ 10 H 8 [

W B

KT B0 R iR st B 5 2 2 25 5 1 B2 4l BE (black silkie chicken induced pluripotent stem cells, BSciPSCs) 2
AN ERFE R B ARSI R RE T FHEL R EE R IR [ - fiE{ 2 BSciPSCs 71 fS /M B T 1 35 4821 (47 300
K) > &L REMEE —MEDUAS Oct-4 ~ AP K PAS Jutti% o] RIS LR E - EF IR G 4IRERE 2R DS ETT R
Pyt )5 e B BSciPSCs 174 YL #S (EB) HI4SSE » BSciPSCs A 71 BIE R — IR @ HI4HREES Z F0 &S 4R
HIBEST © 7 BSciPSCs #5HEEIWF(L 3.5 K (X-stage) HYAZHERE F » AR IE(LEE 12 RARRGHVAS (oM - 4558 H 11%
RRaRe el B E i > S8 E RREHE - &78 DGR - TEARWZE 17689 BSciPSCs B HE % AEM: » HARAGIIPK
V&) B LAAE AT FE N AR VRS BRI AT -

RESHEE - RS T - FE SRR - s

4

LB YIRS 4T (embryonic stem cells, ESCs) 5 LA EI TR S5 « RERZUH - IR IRAE S LAk = BRI E
A= TE AR B 21 55K [F4H 4k T2 RE B 4= R THAE 2 4HiAfY (Robertson and Bradley, 1986; Notarianni and Laurie, 1992; Shiue et
al., 2016) > ffi A N ERATRRER AR S AR A B fE i _Ery ek o RILRp4RREif o 55 ERER E H ERHUT
i3t o SR (induced pluripotent stem cells, iPSC) AIESARIIEHEEAE 2006 £E/ABRES » b1 F A ST AT
Yamanaka BEAEGFZEE - $5E T IRERAHAE T EUE(LRASRAY 24 ([EEEEER > 20 FiE te R R B4 R AR e 4 o3 (L 25 BE
YRR AR R A B B LR 4 (SN T+ OCT3/4 ~ SOX2 ~ KLF4 81 C-MYC > [RIHG kol 2 /N
AR - BREEE B H B A L2 R 2 e diRE - BEILAE R B 2R thiedife - HART R e o] DATE iPSCs 17
RV RGTR (teratoma) Y] o > A o3 (C R iCEr 4iRE ~ ASARRE ~ AILPO4HRE ~ AERAATREEL - 57 4N AR SN E AR e 4T
B - IEIHTE AR AR R4 I FE S0E S K #58) (Takahashi and Yamanaka, 2006) - i H 15 2012 £55 H i 4 B BFEE £
#%ZIRoR o BRI LR fH4E ST 7 AJH (Park ef al,, 2008) ~ ALJE[HE (Liu er al., 2008) ~ A g (Liao et al., 2009) &
5 (Breton et al., 2013) # iPSCs » &g —ERIFAVHEAENY) - HE RS E AR EERER 5T - 556 F
LA ETRAI RS () IIRRGECE W) B IR 4 SR 4R (primary chicken embryonic fibroblasts) #E
1TA4EE  E T MEATBEA A R - PSR e R #EA T - WHEREE RS AR R ERE - ik
ATAEARINE I FR 2 IS HY 4R (EB66 AHAfIfE ) 1F Foi i B8R B 42 FE -2 (Olivier et al., 2010) - fEREH%
2 REMERRHRERRAYEETLHTE > Lu et al. (2012) |0 FLEN)HY R 2 BV B (POUSFI, NANOG, SOX2, LIN28, KLF4,
C-MYC) A FEIEHY IR 48 4 BEANAE (quail embryonic fibroblasts, qEFs) » sl Dah B R4 4 BRI AR 1T BT R L
i B R AR R ARE R R IDRE W HER RIS EIHER - R ERES S M ARIIvR » EE%
— i R FH U ALB R RN 1 T 58 S e B 5 BE MR AR ST » RS 2 B89 BHE R M aE g 1L 2 S o
SHELEEMEERAIAERE (black silkie chicken induced pluripotent stem cells, BSciPSCs ; %% » 2018) » #—25 55 EHEEAb
SHEFFERIR GRS REE T - BRI EARRRAITEH -

|

) TTEb e EZ BT BT IR B 55 2625 55 -
Q) TTBIREEZ B & EnRPT R -

Q) (TEb e EZ B s AR 43 Flr

(4) BTL IR A Y B BRI P

(5) BT BEH R E A YRR ©

(6) #EN/EE > E-mail: Irchen@mail.tlri.gov.tw ©
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B R SR MR AR RS S LR D
M A

SR SR AR R R T

ZAI AR E SEH#MRAE (WL 9 K ) 7k~ FR 44 RF4HRE (chicken embryonic fibroblasts, cEFs) » Fl|H i &Y
¢MHEEE IR T~ (reprogramming factors) E4H (set of lentivirus: EF1A-driven LIN28, NANOG, SOX2, OCT3/4, KLF4 and
C-MYC; Cat. # LVO1006L; Creative Biogene, USA) fE% 55 ¥ cEFs (T4 AN R U T S F R SH E 2R M
ErRAAEPREE L (255 - 2018) -

o AL AR AR B o B
(i) 4HIAE Oct-4 Eiljig MEGkE R (alkaline phosphatase) J& 7317 -
HIFH % % Al BB B2 2 1) (immunocytochemistry, ICC) #ET 73 » FLElFJeiF4HAELL 10% Fr 1R S Ak

(neutral buffered formalin) JAZ A T IE E 30 min » FEfIA 0.3% Triton X-100 &Z & 10 min » FEfhIA 5% FBS &

JE2h > ZIMA—HIEEN 4C TRIERERZ - 1A ZHi#& rhodamine (TRITC)-conjugated AffiniPure

goat anti-rabbit IgG (H+L) (for Oct-4 staining, Jackson ImmunoResearch Cat # 111-025-003, West Baltimore Pike,

PA, USA) > rhodamine (TRITC) -conjugated AffiniPure rabbit anti-mouse IgG (H+L) (for AP staining, Jackson

ImmunoResearch Cat # 315-025-003, West Baltimore Pike, PA, USA) » 2K 1% DL & ¢ 28 il #% (DM IRB; Leica,

Wetzlar, Germany) #E{ T GRILTHT -

(ii) #HHffiE Schiff (2%t (Periodic acid-Schiff Stain, PAS) 4liEZLE 5547 ¢
HRF R TR TP Y AR B 0 DA PBS JEVE— RN 1 mL & 10% 12 85 RAY S /KB 5 [E 2 4 A 5
min > Bl PBS &7k %1% > I A 1 mL Periodic acid (Sigma-Aldrich) » 2% 8 T~ K€ 5 min 7% DL PBS %728 —

o B0 Schiff reagent (Sigma-Aldrich) » %5 S 10 min 1% LA PBS &7k K » LIS #ETEE

[ i -

75 &AL AG (embryoid body, EBs) 258 5 G 51{k

FIFEEE N _F 28 mTeSR™1 1235 £ (Stemcell Technologies, Cat # 85850, Canada) &) 7525/ N\ » %
4920 pL - SEEMEEIA 5 mL PBS DURAERENT 1/ NEZESE - 1547 2.0 x 10° {#F453E2 BSciPSCs & A B —
REFERE/ I BEEIN 3T CHLE 5% CO, (2B T - DIFF#EMEIPR 815858 7 R 2% > BB
WEESTZ BT -

R RS 1% - DAl R I N TSR DL 0.1% BHER (gelatin fR3 2 4 FLARAEES B4R - METTREITER &
DIFEEERE b WG R E — B I 2 1% > 53R DL ICC T (LA RS R R I3 o Hhall > 4lpE st
DL 10% S8 AR =R NEE 30 min > FFLL 0.3% Triton X-100 ZJ& 10 min 78 > DL 5% FBS {fEFHKE 2 h - 2
% > IMA—8SIEG 4C T EEIRK - PR _4Hi#gEe 4,6-diamidino-2-phenylindole (DAPT) Z% i T8,
ST o 2 — 4 i S By neurofilament light (NFL, Millipore Cat. #AB9568, Temecula, CA, USA) ~ atrial natriuretic
peptide (ANP, Millipore Cat. #AB1970, Temecula, CA, USA) Eil q-fetoprotein (AFP, Santa Cruz Cat. #SC-8108, Dallas,
TX, USA) ; — &t $i#& & rhodamine (TRITC) (Jackson ImmunoResearch Cat. #111-025-003, PA, USA. for NFL and
ANP staining; Cat. #305-025-003, PA, USA. for AFP staining) o Zu{f 7 455 DI A7 2B YL s B = e /A A=,
B 515 2247 (CoolSNAP HQ2 Monochrome, Photometerics, USA) K 82{8 4117 REFE .47 MetaMorph 6.0r5 (Universal
Imaging, USA) SCERFT T HT4E R
Sl e o

BSciPSCs #E{T 14K 455 2 73 (LAl - S5 BSciPSCs P B AS 12 » FF DL =P8 LR B3 8 07 U T 1
ZRATHE (neural cells) FYEE 2 551 (Dai et al., 2014) « B 4% BSciPSCs 128 (T I &K 4T ft 5% 2 5235 EL [DMEM/F12
supplemented with 200 mM L-glutamine » 4 ng/mL bFGF f1 1 x N2 (Gibco)] 5% 12 K& @ BBESE A A Anpa g
A B2 [AB2 (Aruna) medium J75/[1 200 mM L-glutamine ~ 1 x aruna neural supplement (ANS) F1 20 ng/mL bFGF]
g T K% 21 FBEE AT A EEFE A [AB2 medium 75/ 200 mM L-glutamine ~ 1 x ANS £ 10 ng/mL
leukemia inhibitory factor (LIF)] #E{THF4EIE=E 7 — 10 K -

LM AR A LR ETA A - IR ICC dEIFifaHy 7 A THREES 20 i P E—MEhiie 2
S AT 3 219 S Bk o FH Ak HI R4 B A 56 Microtubule-associated protein 2 (MAP-2,Millipore Cat. #MAB378,
Temecula, CA, USA) ~ Glial fibrillary acidic protein (GFAP, Millipore Cat. #SMI-22, Temecula, CA, USA) 1 04 (Mi-
llipore Cat. #SMI-22 MAB345, Temecula, CA, USA) Zif8 (Lu et al., 2012) -
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V. EEHGIREIE ECOHIE
BEFH 5 € 10 #@ii 2. NOD-SCID G/ Nl B o 5 5 x 10° {E BSciPSCs &7+ 1 mL -2 PBS 75+ » HY
100 pL 2 4HAREOER » DUES DTSR Y/ N e BT B0 2 B2 T 4H48 © RAE 1 {8 5 (R4 P IR i A T 4H A 1 T ek
RZ — P4l gvtt (H&E F4ff 5 hematoxylin and eosin stain, H&E stain) > DL BRI N B4R b2 BRRE -
VL ik &GRS EEE T1 70T
i BSciPSCs MIEEIAFHEMRAG - FE PRS2 difl e & B A S BIRRG /L2 5E T - AR IE 2 #81E Y
26 1 x 10° & BSciPSCs 75> 1 mL 2 PBS ikt » B 1 uL ~ AHHE& %% > FIFH Micro-Injector (model IM-88,
Nikon; Tokyo, Japan) PAEfE0EET 7 2R EOTAFNF] Stage X HIHVAF JE2 A B 2 MR 1 & - BAEIRHY R F 215
EPERIE AW Las ETIE - WRWHLIREE 5 RAIES 12 RETIRERE -
VIL FEREN I A 4R SE
AW B Z BB TR R T B G sl T - 82 (EH ﬁjgﬁaé?lﬁl%bbﬁ?ﬁﬁﬂﬁm
BEZEgwERMERIYIGE K/ NMEIFEERRE (B ERTHEREEEERE ¢ 106-3) #

RN

| e e OISO ER e ol
AT RS IMNRIAEE B 1R - RS E B4R AR LAV R AR R 2 V8 RE (BRI - — AT F iR
HHREAR ST EARREFTRIAAY 7 TRERE KB E - ARIAR T CARIGER AR~ 88 EASE A LU =/ » 350k © 1. fEEp4H
H@Z%H@Hﬁ%@aﬁ:ﬁ (Draper et al., 2002; Henderson et al., 2002) ; 2. FREp4lAEZe 2 2 Bl g L MEAHR 2 H—1E
=it (Sperger et al., 2003; Abeyta et al., 2004) - AWF5eAtEt > BSciPSCs ELfERSYMEE M 35 4 (4300 K ) » A
Eﬁ&%@%é&%ﬁﬁﬁﬁf BEIRRE » PR R R R 246 AL AR JE4HAE (primordial germ cells, PGCs) FIZERL#ER4HAR (Jung
et al., 2005; van de Lavoir et al., 2006; Liou et al., 2012) K ZEsR2555 55 VERARBERE (Lu ef al., 2012) AYARBEIESE -
$& Oct-4 ~ AP 2 ICC F1 PAS 4L 15 77 A A TARRARF AR M 73 4T © 455 BSciPSCs 4810 PAS ([ 1) ~ Oct-4
B AP ([ 2) B9 ICC FL et 2GR IE - B 35 4812 BSciPSCs {/iZA4ERFERAIAE 2 K53 (BARES -

1. B% %E%%%QE M 5 4T BRI F periodic acid-Schiff (PAS) 7 /?Zﬂﬁﬁ.ﬂa%%é A : BSciPSCs 52% 60 K ; B :
BSciPSCs £2#& 280 K

Fig. 1. Histochemical staining of black silkie chicken induced pluripotent stem cells (BSciPSCs) with periodic acid-Schiff
(PAS). A: BSciPSCs cultured for 60 days. B: BSciPSCs cultured for 280 days. Scale bar = 50 um.

IL. SRR A BB H #S b

BATEZEEME 2 ESC K iPSC &5 7407 EBs » BB (IR @HYEE 11 K & A B RERY
¢MHE7ESE (Doetschman ef al., 1985; Shen and Leder, 1992; Desbaillets et al., 2000; Odorico et al., 2001) » ZFfEz% 2
S CAHREEE 2O &S AR ~ L ALATRE (cardiomyocytes) ~ AR & 4R (endoderm cells) » 41 F sz FR 4T AR 2 B 4 A
(epithelia) 50 Y= AR (Assady et al., 2001; Mummery et al., 2002; Draper et al., 2004) - [N ILi%2% EBs BY AL H
#FENIES ESCs K2 iPSCs 4tk 2 & B A RGN LB IFaRE o (At » & 75855 BSciPSCs Z #84M3E78 7T »
AW FEH 7 555 ¥ BSciPSCs HEfTHEIMT &S 58 EBs TR G « 455 8UR » BSciPSCs AR 7 K&
Bz BRI SR R BB IRGE T~ EB (8] 3) » HEE# PR 3R Ky 92.6 £2.2 % (138/150) -

FE1%KF EBs U EE - ce DARKTEEE T UETTRE 8 b &% 10 — 14 RIVEEE L% - FIF ICC #fT
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HRE T ERERERVFRIA AT » DICHIES BSciPSCs fERS /MR E T » BEREAMLR=EIRE BT - KBRS

A Ry MEfg 2 NFL ~ FiRfg 2 ANP BLNRRJE . cytokeratin ZEAHAHEE A AVITREEE T E » ICC HYAERIT 25
M FE (18 4) -8~ BSciPSCs A ERSIN A8 b =g 2 87 -8 Dl aS I pk BLE 5 58 (B IS R -
so B BSciPSCs HAHEL—f ESCs J iPSCs tHHH{LL Z B3N BB ST -

DAPI Rhodamine Merge

E 2. FIFH AP K Oct-4 fifG¥HiEE 280 REVSH #EAE 2 Re i T s

Fig. 2. Immunohistochemical staining of black silkie chicken induced pluripotent stem cells (BSciPSCs) cultured for 280
days with antibodies specificly against to AP and Oct-4. Scale bar = 50 um.

AP

Oct-4

100 um

3. MR E T H %5 HA S RSP RS -
Fig. 3. The formation of embryoid body from black silkie chicken induced pluripotent stem cells (BSciPSCs) cultured in
hanging drops. Scale bar = 100 pm.

L. fEE AR E b

i BSciPSC 8% 2 pJFHR AR 1R - 7 DL = PE By 5 sUE T S AR 3 2 U35 E 51 {E (Dai et al, 2014) -
BSciPSC 48 57 B 1 4C A e 0B 2 55 8 1% - 1) 288 e 48 A AR 5 %1 0 75 MAP-2 (microtubule-associated protein
2) ~ GFAP F1 04 1T ICC 73#7 - Hrft MAP-2 2 —FERIAE B BN YIIE Aa AR E A& T A g 2R B 5
(cytoskeletal protein) (Johnson and Jope, 1992) » & #% FI{E B tHaK AMPEE 3% A EEE » GFAP BFRIRAE g A 2481y
SR EBAAE (astrocytes) B —FE HH 4% 85 H (intermediate filament protein) » {52 R A ERATREAT RS 2 M A F A
ZC (Bignami et al., 1972; Antanitus et al., 1975) ; [fij O4 RIE&FRIRAT MG (HEE S 47 22400 (oligodendrocyte) AT 52
ML LRSS (Nielsen ef al., 2006)

BSCiPSCs b\ = Fif F 3 (LA 7 s (TR AR 8 (140 30 Kk o TSR EIMTARATVAE 22 1 -
FH 2R B B S AR AR By (i 4T BERE © DL MAP-2 ~ GFAP 1 04 4 AR HETT ICC Al o3 A 855 50y
4h?§ﬁ’]iﬂﬂﬁ’@ B2 f_%}i}ﬁ (E S)  EE =P A E bR E 57Ul BSciPSCs 575 B 5] o] {5 S ARy
{bAEE T -
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DAPI Rhodamine Merge

4. FERRESHETTHEMT R E R 2R YMEE neurofilament light (NFL) #Z5E « HHARfZ atrial natriuretic peptide (ANP) &
3t~ NHEE cytokeratin fZzE -

Fig. 4. Specific expression of ectodermal neurofilament light (NFL) marker, mesodermal atrial natriuretic peptide (ANP)
marker and endodermal cytokeratin marker after attaching culture. Scale bar =25 um.

NFL

ANP

cytokeratin

DAPI Rhodamine Merge

MAP2

04

5. EEHEGEE R M i 4 R o 4K 4N B 5 & 3 (L BE & 1% 0 DL microtubule-associated protein 2 (MAP-2) ~ Glial
fibrillary acidic proteln (GFAP) f1 O4 ZEfrifgtat] » 15 2R IE -

Fig. 5. Specific expression of microtubule-associated protein 2 (MAP-2), Glial fibrillary acidic protein (GFAP) and
04 markers after induction differentiation of neural cells by black silkie chicken induced pluripotent stem cells
(BSciPSCs). Scale bar = 100 pm.
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1V. RGO

{E7E17 ESs A1 iPSs AHHREIEF - LIEGSMIEE NEEE By J7 ZCETTARRAIIRRY 2 BE MERY S TAG FIMERD B 0 2
HIFEIF © ¥ ESs B¢ iPSs 4HAERE DL 8 )5 %M ) NOD-SCID /N7 T SHEERN E P il Ba g iy e 7 > 2 e
FH AR S 4 BE R Y B PN 47 (B 26 BE M4 1Y 75 724 (Maherali and Hochedlinger, 2008; Muller et al., 2010) - ESCs B iPSCs
FEAE X NOD-SCID /B > AIRFEAE R R R » ARrdifn R A L2 e R 2 R 80 mErdiiZE
NOD-SCID /N & FrE 4 2 WG » &R B N R b2 2 e 240 AE (Blum and Benvenisty, 2008; Hentze et al.,
2009) » HA Ky ESCs B iPSCs B A5k =W Jg B AR T ANRERS 22 551 [ 4H 45 RE B A PRINRE =~ 4HRE /0 (L 20 sER
o R HEEAE S| NOD-SCID /N v iR e - &#E— 0 V)R §5ke - PIEIZEERE E = MgiigsE - e
S E RN B 2 AE MR E > 559 (Brivanlou et al., 2003; Hentze et al., 2009) - Nussbaum et al. (2007) HYRFZEEETS
FEHE 1 x 10° {lE/NEIRERAHAE - TR BETRE 2 M4 50% » Tif4HE. 5 x 10° {E4HAHAIE] 100% JEEKIRGEE @ ZR1M A
SEIAERAHMERE 100 {EEI AT AT HATRE - Hi3s AR 24 6.7% » Z5F4HH 1 x 10° {[E4HHE AT 100% JE R GG (Gropp et
al., 2012) - ARFZERAE 5 x 10° {[E BSciPSCs 4HfI%] NOD-SCID /N0 F7 F4H&% > WRGIREIE 43 5 100%
KHFZEHE 5 x 10° {E BSciPSC AL FEIEIEE 10 #Hls2 NOD-SCID /N A HIE > B N4H4 > 10 RIREIA £
s 6 &/ NP AREAS AV U B2 BIR AR R AVIP R - 1R @ ESTIEHE 1 {8 H (&R N BliaRE (444830 ) HU T IR
AedeE (& 6) » &K[EE ~ Bk ~ B ~ B8 - DR 1% DR RRELPLDE TR AL Oty - o iTés SRR RG R
AV R o o ATEIEEEACAHAL - ARERIAHRE  SEOERIL ~ S ESAIL - AERLAHRE ~ BIRGERE BN HR (mucous gland)
FoMRE S (B 7) SRR TS E AT E LAY BSciPSCs ARSI ML REME 2 R -

6. SEHEAEL ARSI ST NOD-SCID /N mT 3 45 W RE R TFK ©
Fig. 6. Tetratomas derived from injected black silkie chicken induced pluripotent stem cells (BSciPSCs) in NOD-SCID mice.

V. ik E R RRETI

ke R RO SRR AT 2 RE 0 BVE D i S H B P2 2 BRag U577 (Mascetti and Pedersen, 2016) - Ab5EEE
ILAVEERE S e MR IR IR B RS B SRR A AT - RS E R ~ O - ILATIE RS
S o Ry T U L A HER S R MR IR R S B A U AR S BEHIRE ST > 1 1 x 10° {iE BSciPSC 4
AR WL 3.5 REVAKF#ZH5EE - Bl Stage X HIZ MBI E - SLHAH 45 (ERERG - FAERAVARZ #E2HE EIER]
M AR LTI E - ME I IRER RN G E P BR8N & - FHR/NBETIG Cle s skE & ik
Gl o SERAERAERY 45 (ERERFEWHLAVARRE T - FYWR(ESE 5 RIETIRERE - A 9 RS L35 - NIt
REPSEETEZE  1E 12 RETHE R ERE - A 13 (Hka (495 10 X)) FHSET » MG RH A
2 {EREAaE b 2R G ([ 8A) » 5551 23 (EIRHEH 10 FERGRIISE T RAEIAAIMEL, © 21 RIZ(E 13 EHEsEed (17
B3R F 29% ) - (HI9HERGEE - 2R - FEIRIIFETAY 10 (ERERG (4955 18 K) » ESNBIRR A 3 (ERRAGZ A ()
HAEHRE - F8HE BSciPSCs BRI E#EZAETT (IREH 11%)
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RPCI by | B N

4 Pl o P S T . e . ~ el

7. WHGREAHARTI R FIEZE A LERE (A ~ B) ~ SR4EREAHRR (O) ~ AERARAHAE (D) ~ FESAL (B) ~ FIEAL (F) ~ iR
4EHE (G) EHELRHAR (mucous gland) (H) & =1 f& > kiS5 - (H&E staining)

Fig. 7. The cells and tissues derived from three primitive germ layers in the teratoma, such as neurons (A, B), fibroblast

(C), adipocytes (D), skeleton muscle (E) and smooth muscle cells (F), and mucous gland (G) can be found in the
histological section of the BSciPSCs-derived tetraomas. (H&E staining)

ESCs HA HIEEHr - FETRIA - b =g LRIV RS 8 & TR [EP A B AR SR RS 4 2 BE T - TERT 2
HIW T E &5 REE B iPSCs JVA B ESCs AR 730 (LB RE RAERSS (in vitro) RIEEA (in vivo) HYERER HR IR
HE Ry ] ¥ (plasticity) (Thomson et al., 1998; Takahashi and Yamanaka, 2006; Takahashi et al., 2007; Yu et al.,
2007; Zhao et al., 2009) = 11> 2006 /N, iPSC HR#E R » MEFERTT e R EmM A EY) - WEsE Ty
b B4R T #5 S T AR AR UE R T (OCT3/4, SOX2, KLF4, C-MYC) #541% » R IThifk 2k ks iPSCs » H#i iPSCs
CE— BN AR - A EAYE - BEY)EGE - AREIE - EAEEH (gene targeting) F /I 2 5T
(Takahashi and Yamanaka, 2006; Takahashi et al., 2007; Yu et al., 2007; Yu et al., 2007; Aasen et al., 2008; Hanna ef al.,
2008; Haase et al., 2009; West et al., 2010; Wu et al., 2010; Shiue et al., 2016) °

BE 2RI ESCs I PGCs {RERC #EE1T (Pain et al., 1996; Wu et al., 2010) » {HELE H AT LA BRI 7L
JEHY ESCs 2 iPSCs # i iRfER » JCHRAEELIAFEEL (gene targeting) HUAHBANTSE - PRITELIRIA > B T #EAY ESCs
I PGCs {EASIME T AV TR P AR HAVRCRA S (Lu et al., 2012) Z 5 - #Y ESCs f1 PGCs R S S HITE
71> EREE AR ME B BN ETE (K (Petitte ef al., 2004; Motono et al., 2010) > [NELFE(E T HAHRHE
FHHVETT © 5550 - %Ry ESC LIEE S EB K HRG MBI THIRRI M ETBRESHGBRsE T - REAGR T ALAHHY ESC B
A BRI e S A FIH AR AIATHE 2 BE ST (Rossello ef al., 2013; Dai et al., 2014) - X[ > {ECLEERAVE
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A5 iPSCs H1e 14 » B2y iPSCs ARANFIRGFLIEAY ESCs B iPSCs —HEEA 53 LT ZHEE B 5 HE R FFIAL 4,
SERAIRE 1) » PRLERERT iPSC FALERRISEIIIE LIS 7427+ (Lu et al., 2012; Rossells et al., 2013; Dai et
al.,2014) -

1
2 i ;
- HiEa
& |
e
: FHIREH § ETRNE
i B o

8. HEHEAEZRENRAEN T O ORFHZRER  Plma - A FL10K -B: L 18K -

Fig. 8. Chimeric chicken embryos derived from injected black silkie chicken induced pluripotent stem cells (BSciPSCs)
in White Leghorn chicken fertilized egg. A: Dead chicks 10 days after incubation; B: Dead chicks 18 days after
incubation.

AW FEFTEEILHY BSciPSCs SHAMRER DAMIRE S e e T 20 - MR R RENRIR - (T 4ERPR Y
b ESCs FrRIRMHBHRVAIRIEEE © TRAIHEE SR AR PR e B et SEEH AR B = e 2 R
735 ALAYHREREAE Y NOD-SCID /N EE AL R R M EE IR 2 B ik &5 88 - M — 8T HEAR N2 VEEE -
&ra LA EERGE IR - BAMTEREIEIL BSciPSCs itk - SRR T2 E SRR EAT R S YHIHE LAFHET SEfE Y
SEEAEVE - BARFEER - TR UE IS & A E R FHT 5T - [FIRFIL BSciPSCs ffg-F-ZAVEEIL -
Al EERENERERIR B RIEZE T - BT RSV S SYEVRER R ELES -

RIFFE RS TR T B SRt 5T4CE: [106 2R} -2.6.1- & -L1(2)] > HAEHME#F#EH - 2HEHH%BA
AE B AR - (EHEAGLUER]SER > Frrt s -

ZEXR

DIREE « PIfHEF - FEEGE - AETRSC ~ BE(GES ~ BHILA © 2018 o HEFEE L AE MR AN RAVERTL - BAERISE - 51 ¢ 92-
102 -
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Abstract

The purpose of this study was to evaluate the in vitro and in vivo differentiation capability of the induced pluripotent
stem cells (iPSCs) derived from the black silkie chicken (BSciPSCs). The BSciPSCs have been maintained in vitro for more
than 35 passages (about 300 days). These BSciPSCs continuously expressed pluripotent markers of stem cells including Oct-
4, AP, and PAS antigens. The in vitro differentiation ability of BSciPSCs was determined by EB formation and spontanely
differentiation induction, and the resultant lineages were verified by immunostaining with antibodies specific against cells
from 3 primitive germ layers and neuron cells. Moreover, the in vivo differentiation capability of BSciPSCs was further
demonstrated by formation of multiple lineaged tetramos in NOD-SCID mice and resulted 11% chimeric chicken embryos
after transplantiation of BSciPSCs into Leghorn chicken embryos. In conclusion, the BSciPSC lines established in this study
can be maintained in vitro continuously without losing their in vitro and in vivo pluripotency. The success of BSciPSCs

estabilishment would provide an alternative modles for biomedicine study.
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