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BHES: @ BifEER QO BEEfE® BHEY @ EER O pEiLA Q00®

W HIH - 106 2 6 H 28 H + 2 HAT - 106 429 H 12 [

W B

WS B 0 By T B E L RE M RPAIAE (chicken induced pluripotent stem cells, ciPSC) » G #EaT #7225 B R4
Az Rl ~ IR BCRCR L B/B TSR - AR E R STE A - sSABnss SRR - FIF189% % (lentivirus)
TSR IR F-RL R LIN28 ~ NANOG ~ SOX2 ~ OCT3/4 ~ KLF4 F1 c-MYC B ZE R 484 R4 (chicken embryo fibroblasts,
cEFs) 6 — 7 Kf% > cEFs  4HRE A8 2 AR IR B (Bl - B 4HRETORE - FRERTE 21 RIR RS a1
fE - ciPSC BN ETH M 35 /X 300 K ) » &L REMEE — DS Oct-4 ~ AP B PAS Juttf% o] 23R [514E:RFE
EIPREEE R 23 L BHEANREE T - SfZE bE R KA (S dlipeR i - R VBB RiEE - BEAEN
%2(92.6 £ 2.2%) HVEHARHS (embryoid body) FERE  BURPTEEIL 2 HEh B 25 R MR AN B A S (L2 REME 2 B RE - A
WHFTERIETL ciPSC » S FLATAE o] 8 FH 7 AR PR 22 A0 A\ B0 SRS 9% -

RESHECE ¢ HE - PRABRAECIARE - SRS RE RN -

i

IR FLENYIHI AR 4R (embryonic stem cells, ESCs) & —fHEA HILEH ~ RETZIE - FIRFIREE LR =g Bl
A= TE AT 22 Z R [E] 4H @ BE B A= BH THEE 2 4R (Takahashi and Yamanaka, 2006; Yu ef al., 2007; Zhao et al., 2009) - [H
N ER A 2 BV AR A B R P RVt N ATRE T S B R A AR E H EWHUL T - S8R
4FR4HAE (induced pluripotent stem cells, iPSC) FYERAHAIRHZAE 2006 FEAFHEEF » H HATEE AKEEAY Yamanaka B
WHFCERX - $HE T IRERATRE  EUE(CRASRAY 24 (B2 RN - 2 hiE SR N IR A R 1 e AR
i 4 (EECHE DAk N - (OCT3/4 ~ SOX2 ~ KLF4 2/ 5 c-MYC) » [EIRf i 2/ Nl St Rraltipe - EEs it B 7
(B2 REME 7 Brdllife > BRILAE el B2 gehRedlift o 3 H o] DATE T4 VIR AR YR (teratoma) YU F o » A o0 {B Rk
B4R - TASAHRE ~ BLIAIAHRRE - FERANREEL - 5 AR N SRR B HIAHRE - BER T R AT R AR 28 s S ROR #E ED
(Takahashi and Yamanaka, 2006) - 37 H &5 2012 3 H B 2245 7 k2% « BRI H LR N T AJH (Park et al.,
2008) - J&T- (Liu et al., 2008) ~ A E, (Liao et al., 2009) BLE (Breton ef al., 2013) ffJ iPSC -

F &RV ENY) » EHE RS S YRR 2 9% 540 dFEEmEETERNAEE (%)
HIRERE B WU B Y ZERR 4 4 REAHIAR (primary chicken embryonic fibroblasts) /2 » {E It 5 (A HBAE A E R -
BN E PR SR A B, ~ R M A TR AR R BEIR B3, - (Rt » AR 2IVA DB &8 A1 RIS T-aV AR R4
AL (EB66 &iRfIfs ) 5 Ryl vy Bl 1 '8 A2 2 (Olivier et al., 2010) - 1E 2 &5 555 % REMERFAHARIRAYE TLHHSE » Lu er
al. (2012) FFHHALENVIHVEF EHIEA (POUSFI ~ NANOG ~ SOX2 ~ LIN28 ~ KLF4 ~ C-MYC) #EJH F[§5 7RI AR a4 R
4R (quail embryonic fibroblasts, qEFs) » A IIEE SRR AG A DR AR AE (T A2 =00 » B pl B D IR e 4R AR R 14 2L
THREAAERE » G5 BRIV ARAS E 2 ZEAR - a8 B SF B IVAREREIRFIEAT - ki ahs - S —FIE 5
FHW ALENY IR R A T R & B B RE MR AR RIS « ABHIE 2 B avsE A B2 =BT (reprogramming
factors) J 17 2SR B REMERPAIAENE - SR EAERAISCER -

() TR EE B G E BT st s 5 2575 9% -
Q) (TEb e EZ B s B A A -

Q) TEbtREZ B g T EAB TG -
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MrESE

H - MRARAERIAMIAG (cEFs) 7l e

() B SE M ALEE O RAYREELH, » 36 RF M0/ B 25 55 058 0% 1% > % 2 55— (@457 10 mL Dulbecc’s phosphate-
buffered saline (DPBS) HY¥% 4 [T HH & 2 R FY 5 B0 B A il 2 B -

(i) - ZBRTEE B N g IR Eats 255 3 mL 19 0.25% Trypsin - 0.02% EDTA (Invitrogen, USA) /&% 6 cm i
BRI - DURE B e TJ4nY) At ek R o DU 2 5 mL JFE &Rt 241 8%0F R 69 0.25% Trypsin
- 0.02% EDTA J5iRR AESE H > B DA - SRR DURFAESRAS - AL -

(i) AL E4HARRE A HY 0.25% Trypsin - 0.02% EDTA /&1 A 6 cm fiEERFE NI - 7 A S b Ess i
% 5min

(v) RFEEHERIE R Y 0.25% Trypsin - 0.02% EDTA 7Z5@ % L0 E $ > A S Dulbecco’s modified Eagle’s medium
(DMEM, Invitrogen) & f& 4 il ;% (fetal bovine serum, FBS, Invitrogen) cEF £% % £& (DMEM + 10% FBS + 1%
penicillin / streptomycin) F] 10 mL » 78450 BAIEBEELVE BV AF B 20T 5 min »

(v) LL2,000 rpm B0y 5 min - F_EFERG R TER LA 10 mL #Y cEF BE LB gt - DUHEIRROFFEHE O
—F e

vi) R EBERISERTE - EAAETTER LA 10 mL 7Y cEF BrE R BT RY - R e R REE L E AR - DL
1 x 10° 2 AHAEEEEE]—(E 10 cm (YRR B _E(EREFEFE T - DL 37C & 5% S b2 fufT
BEIMEE -

o) RIS 2 — 3 REHB—IUTEE » HEMEWET] 70 — 80% i » T AETERE BT IR A
TRIF > DUAERP IR RS Ay 1 2XemE T -

2= BRI T (reprogramming factors) 27 f#i2k
FA T ENEERERT-E4H (set of lentivirus: EF1A-driven LIN28, NANOG, SOX2, OCT3/4, KLF4 and C-MYC;

Cat. # LVO1006L; Creative Biogene, USA) « cEFs T3 {EPA T BB EAZHAN T + e 6 (T2 (LN

?ﬁ G pL/ i) B -80°CREFMH A - HUEE 2 — 3 ({22 6 x 10° (AN E A E] 3 cm AYRSE AT THIE -

AR AR B B LA R F 50 — 70% Jmifg R R o [EIF I B 8 2 RENENEECUER T - BN

30°C/KatEfRERIZ - T ATIIACH %2 | mL (YRR FEEORGRINARRIEIS » FIA 2 mL fYREER

FL5E A cEFs SR E - FE1R L RRFHAERE ARF B AR 37°C BlE 5% CO, ZE R A HEE 100% fFRf: T »

24 h & BB FREAYRIEIR - MR RS R A R HERE A TE R 4H AR AR B 1550 [DMEM A& 10 units / mL of human

leukemia inhibitory factor (hLIF; Sigma-Aldrich) 5 ng/mL of human stem cell factor (hSCF; Sigma-Aldrich) 10 ng/

mL of human basic fibroblast growth factor (hbFGF; Sigma-Aldrich) ~ 10 ng/mL of human insulin-like factor-1 (hIGF-I;

Sigma-Aldrich) #1 0.04 ng/mL of human interleukin-11 (hIL-11; Sigma-Aldrich)] #1718 48 > dlfEHE & -

o SRV RHERS AT

(i) Oct-4 B alkaline phosphatase (AP) j& 47347 + Al H e 4t LE2 A EUEME T AT - ZLElFJeiF 4Rl 10% 18
FE AR =08 T E E 30 min > FEAIA 0.3% Triton X-100 7 10 min » FEHIA 5% FBS K2 h » Z &1 A—
ARFTEERY 4°C T ERRR % » T A Z4difs 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) » ZK1& DI L BE$% (DM IRB; Leica, Wetzlar, Germany) #E{ T35 YC574T

(i) Periodic acid-Schiff (PAS) 4HREZLE 34 © RS EE PV R &R - DL PBS JE7E—ZCE A 1 mL Y
10 % 18 EMAAE/ KRS E E4HHE 5 min » DL PBS JESE 7% > JIA 1 mL periodic acid (Sigma-Aldrich) » A%
JE N R 5 min 220 PBS JEE 2 o FHIIA Schiff reagent (Sigma-Aldrich) - FAZJE T & E 10 min {£LL PBS
BRI HUBRERET 2R E B

#7554 SHHLHAG (embryoid body) JERER H #G /b
FAHESE L~ |2 BI{E TeSR1 medium (Stemcell Technologies, Canada) ¥4 Bt &7 558 /N » B4 20

uL o BEEMEEAIA 5 mL PBS DR SRS [/ NEZE S o 47 2.0 x 10° {E R b2 Heah B2 RE MR AR E A

H—ROPe/ NET > RN 3TCHE 5% CO, ZZRHVETER T - AR EMBIPK - 158 7T K2k Bl

FRERLESIER -
e REIR G % - DI 4HA S &R BT BN THS LA 0.1% gelatin GREE >~ 4 FLANAERSEAE - 1T AGITREE DGR



94

L EWHESS 9 RARSr#E HERRAEAE RN (cEFs) HYPRE -

HEA 5 e MR ARy 1L

BEBEE - PREMETE— A T E % > 73R LR AR LB A M T o ARRERY o3 iT » Bel diiRE S DA
10% F M8 E A (neutral buffered formalin) 725 N EE 30 min » FFLL 0.3% Triton X-100 [Z & 10 min 1% > DL 5%
FBS EFHIZIE 2 h = 27 + I A—4di8S (primary antibody) 7 4°C T I IEEIEHT - FEFFLL41HiR (sccondary
antibody) i 4, 6-diamidino-2-phenylindole (DAPI) HLEifEf T8 C oM » (8 2 —4Rk$1ES £ neurofilament light (NFL,
Millipore Cat. #AB9568) ~ atrial natriuretic peptide (ANP, Millipore Cat. #AB1970) £l a-fetoprotein (AFP, Santa Cruz
Cat. #SC-8108, Dallas, TX, USA) ; — &4k $1i & £ rhodamine (TRITC) (Jackson ImmunoResearch Cat. #111-025-003,
for NFL and ANP staining; Cat. #305-025-003, for AFP staining) - Z% {1~ 45 5 DUE| 1788 ¢ B 3% (DMIRB, Leica,
Germany) HiLi#8 = 5l % A1 BT 8245 4% (CoolSNAP HQ2 Monochrome, Photometerics, USA) Kz #4553 17 % 4%
MetaMorph 6.0r5 (Universal Imaging, USA) ZC#EF15T TS ©

e

AR B AR o B LA E 2 RE MR A I

RERE BB HERLEE 9 RAVIE R PRI AR LR » ATHUS < ZERE B4 RHHRE RS DL DMEM » 7810 10% g
A% LAz 100 U/ml penicillin-100 g/ml streptomycin (Sigma-Aldrich) 27 BRI TERE » M HENRAHSRET 0 By
cEFs MR AIIRAST B IFAMAHTE 24 h 1% » SRR ISR RE T HISE C AipE B 2 AHAR Y R - 2R EHRE
2 REHARRE » &I 6 — 7 REFAETTEM - 4548 48 h 5E 1% 7] I cEFs BRGNS 4 - 2R - BIE @)
RZHERR A RIAEAE (cEFs) #% ([ 1) - SA&fF HARAFRY -80°CURFEF#H -

Fig. 1. The morphology of chicken embryo fibroblasts (cEFs) collected from a 9-day-old embryo. Scale bar =20 pum.

HURSIMEE 255 3 (AT cEFs {F Ry 2ny4ife - Y 6 FLES BB ETLIESY 6 x 10° A94ift - FHFAIFAEM
£8~7 iPS Lentivirus-LIN28, Lentivirus-NANOG, Lentivirus-SOX2, Lentivirus-OCT3/4, Lentivirus-KLF4 F1 Lentivirus-
C-MYC #Egk N 2 1M RER B T - B 24 h R BBERIS T RER AR » WORA & /RIS FE AR A JE e 4
FEASRERS R - RS IR B 37C - RGBS 5% Z8(EHRNER - BrEME K ERAIEEER -
A FFEEIZE cEFs 2 JPREEL - B4R cEFs 485 — 6 RIF\ 25 | (I > 4HRP R it AR S B Bl
AR RS (8 2) 5 &% 12 Kigm ass 2 (A - B R afss 2 HRER AT S - 10 21 RIRBHRIR PRI EraiA
ZEREIRE (18 2) 5 4528 — 30 REFE 25 4 (% - A B9 B E AR BRETPRE » TP T /5%
REMEERAHAERE -

MEEWIEARVE B =M - I REEREA R R A R E A P & - (B4 RARGH RS AR SR8y &2 -
PRIt - B R AV ARAEEE BT BN &8 mitomycin C FIE(LEEHEL 2 STO (35 fEdiiff 171248 2 528 - SERAHIEE
B STO ft& 4R mavIE il MY A EIeHVIR A - HEERMMIP RSB A HE » JHER
/NHVARBEEES - fieA g — R AR e A A s 4 AR mT DA BB S T 8 B SR AV ARRE RS 2 JPRE « R SRS 7E Lu
et al. (2012) AYRZE > SCELKRAEAVANRE E STO 25k » EHr BEHREILL 0.1% Matrigel® FRIE Y B2 > WS
& E A mTeSR1 stem cell medium (Stemcell Technologies, Cat. #05850) - A& 5N & B EEAE » Fif Z 4l
STO 52384 1 {f A 1% » BLLAENAIRIRB R & O R S 52 4iif B &5 STO WY& L 7rdk » R EHE(LL 0.1%
Matrigel” fEH >~ 4 FLAARERE ML - JRAEFREE R #E mTeSR1 stem cell medium 4485 - SERAMAfE STO
Tyt AR E o AR RIS - 1 AR 4 A O R P R AR E RS (B 3) - HAREREE RN
B HREAE (AR B SRR -
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2. HEZIREESAINRAE R LA T (LIN28 ~ NANOG ~ SOX2 ~ OCT3/4 ~ KLF4 M1 C-MYC) #2k1% ~ {IRBIPRE -
A cFEs HiZLHT : B : #AMESE 3 K ¢ C - #UREE 9 K D HERE 12K - B¢ BEERE 21 K -
Fig. 2. The morphology of cEFs infected with reprogramming factors ( LIN28, NANOG, SOX2, OCT3/4, KLF4 and C-MYC).

A: cEFs prior to addition of reprogramming factors; B: day 3 post transfection; C: day 9 post transfection; D: day 12
post transfection; E: day 21 post transfection. Scale bar = 50 pm.

3. ciPSC At AR SR I BB AR RS S -
Fig. 3. The ciPSC cells proliferate and aggregate to form distinct colonies. Scale bar = 25 pum.

FIFEREFUEA T - #E1T ciPSC sAEMIE T - WiIRFTA cEFs M pkohiEy - I - (EA &R
R AW ATE S E) cEF AYTRAE  MELER S & 2 4R A e Q2 By g i 2200k D - $91E 4R AsE 8 (ks
BERM VAR > FEENE 12 — 13 (UREHE T2 H % cEF WFEAE (8 4) - b/ cEF BE b 4
FOENRSIMEIFRIRVREE - Bt SR AR S CR i cEF THEMIBI G EERE () FERrysg hum K
Do BARAE N A IR U B A E S HYARE (iPSC) 77& -

Rossell6 er al. (2013) $5H{LLZERY cEFs FIIFI LA F#4% - 7T ciPSC 354 - fEARE %P % H4HAM
SHRHABNEIZIR - A AR EAAE - HEE REEH SRR PR - (SR8 R 2 5 s by
R SE R AR R (BITIR - W B AR e rv4tREt%) ShEreesk » diEIRRL cEFs RS -

B T 4R MNEE ARV GRS - AR N BT ER N A B L - A OB S AR FLEN ) 4R AR S bR b AR
o AR AEERE EAAHHYAEES " RI4RHES (mitochondria)" &3¢ 2 248 - 41/NE& ESCs M1 iPSC FoR b2 ZREME
AR i 4R RE i 2 EORN SIS (immature cristae) FY[EITZIR @ BE & F3EFE HRR & BEf# (anaerobic glycolysis)
HAEARE - HEESESRE AR LR RGN - S L4 RTE 2R A A K (mature cristae) HY4H
B2 siss » HEE S s B DIA S (CHf (aerobic metabolism) 3 (Choi et al., 2015) = Choi et al. (2016) &
#Efy CEF S54R Ry ciPSLCs (chicken iPS-like cells) 1% B 2 4R AR SR B AUREES » 53R AR BA B 4 &P
Hr4RAG < CEF » &EH2ULEEy ciPSLCs 1% Hifi SRS 1S HH B A i AUE Y 4 R IP B i B A g Ry BIEAR -
IR 2 B/ NEEAE{EL (Choi et al., 2015) -



96

4. HEAELREVERPUIAY (ciPSC) AR AR - 2SRRI BRE VR -

HeAE S RE MR IR R 1L

Fig. 4. Morphology of chicken induced pluripotent stem cells (ciPSC) at different subculture passages. Scale bar = 100 pm.

IL.

BIZ AW FURTEETLHY ciPSC TR g 2R BHENER - I AR Gr4iix - R e e 4R e faqiiodt
BEEMIENT - EERATREE B2 h S 5 4R £ AV RIHE - SR 4R T o LA S S s
" fifiSa " R RA R R B SRR R o PLERARRES MBI SRS R B B AT » E AR L [ AR % o 4
FESLE R G B BT AR - A0 TEAIRERE SIS T - BIGL A NS E 2 4IRS T I 4 BEHEEI AL
BHEEZRIVAREEEY  (EIEEEINE 2 4R N g S Rl " B8R " R 0 T S/ NI (e 1 ] B A 8 S A e 2
TTH - AT IROE R B IR - Fafe B —ARREEE S /M E 2 4Hf & e Sa B H AR Be s 1% > bR T 4l
WA R BIFZARSS - LR AR EE R & 2 8 Ry e 8, > T T 53 340 AR T R AR B S 2 FRE ([ 3) -

B2 HAT ciPSC BN Z BRI E IR T > BPEEHE 35 300 X ) » W ELHRIFRREE T < 2RI
F7HY ciPSC fl % TR IR RIFIVEERBE RRCR - RI5E 2 HEIR 84 DA A A A P A2 = LR T
%5 — 6 RABIRR ML R (a8 ) BB R ER 2 L 4R > Frgise
9 K% BELETEAR 2 AR BAA T ST B ERP AR BT AE © 358 Lu er al. (2012) FIIF W ALENYIAY R E RV E
SHR T ETE F4ESRHI AR 44k REAHAE (quail embryonic fibroblasts, qEFs) » #EfT#ETE%H % B M- AHAE (quail iPSCs,
qiPSCs) FTEZ SNV LB - HEAESRIRIIR AR R4 MR AR SR 12 - AHRETEREAYEE (49U
etz 24 h) RV BRETERR (KUY 6 X ) » BIAE AT R a4 D ARRE AR U LR R
THEL R R AR AR 2 B R Lo 22 2 > MR R BIRRSE LR 22 AT AR B E NS -
i B e OO REE Gy Paring

KR IR R AR VS 2 AHRE - R T R A A M B 465 A TE AT AR (PGCs) R R4 (ESCs) Y
HHRAEAEEE Oct-4 B4 AP FI|F e HAR 2 et 5 =X DUR PAS e 07T 3B RE M MG (Jung er al., 2005; van de
Lavoir et al., 2006; Liou et al., 2012) - 455 BUREEEA B AR S 2 ciPSC £&CLL PAS (f& 5) ~ Oct-4 B AP
(& 6) By« G 2R E > IR T RE A R4 B2 REME - 5940 TEFI BTSRRI Z M7 > 71
T] 5, ciPSC BEE TSR 230 HHBAANREIE AL - S B TE R R AR S AT i R RSB B (8] 7) - ML REERSN
BN RSO3 R 2 #5855 (Lu er al, 2012) JeE (Rosselld er al., 2013) AYSHE L REMEERAAE 2 FrEARETL - AR
ESCs 5%, iPSc T B & T RE 2 i - H92 5 55 % BE—HJ ESCs 5% iPSc BXEE T g H. W & 4 MEUE RESE (L - {E9)fE
AT RETFAF LR HYZE B  Rosselld et al. (2013) F5H/INER iPSc HYATIRIEE P A BE AT s A oA N By P4
{ELZERY iPSc 4HRREETE N AYE S HI4HREE N B 2T A RENESE » WEZ SRR ALZER - £ A iPSC
/N IPSC AHRERESS - TR ZZEIEIAT 22 2 (Nichols and Smith, 2009) -

L FARRASE et 5 e oy (b

FRERAAE T TAEAYEHRR S (embryoid bodies, EBs) EL o3 {EH2 R = (B R & Y EE T K2 Ik &% FdA [E] B AR A AR BE BE
(Doetschman et al., 1985; Shen and Leder, 1992; Desbaillets et al., 2000) « K|k » EBs A9 R & % FH S HIEt IR ER4H
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ik B = BE T ARH o (LIE FT A HE o 5 T B83% ciPSC SMLE 17 - AW FI FI SR8 AT ciPSC 2 BSME &S
2 RyBIRRE IR - G5BT - ciPSC PRI R 7 RIRBIE T AR SR BB IR G 2 SRR RS (1] 8) - HP
AR By 92.6£2.2 % (138/150,n=5) *

oA o QU.H-!" o

| s he R, el il

5. ZEEHEZLEE RPN (ciPSC) FIH periodic acid-Schiff (PAS) #EfT4H4R LS4 o A @ ciPSCs }5& 60 KX ; B :
ciPSCs EZ%& 280 K -

Fig. 5. Histochemical staining of chicken induced pluripotent stem cells (ciPSC) with periodic acid-Schiff (PAS). A: ciPSCs
cultured for 60 days; B: ciPSCs cultured for 280 days. Scale bar = 50 um.

Rhodamine DAPI / Rhodamine

Rhodamine DAPI / Rhodamine

Oct-4

6. FIF AP & Oct-4 HIRSEHSEE 280 RAVEEAESAEVERRATNG (ciPSC) 1T IS4 LA -
Fig. 6. Immunohistochemical staining of ciPSC cultured for 280 days with antibodies specificly against to AP and Oct-4.
Scale bar = 50 pum.

7. HEZEREZAEMEERAEAN (ciPSC) ZUREE 2L - W] L 23 HARIMAE T - S B b AR K R AR R A
Fig. 7. The morphological of ciPSC colonies were highly refractive, and at the single-cell level they showed clear cell
borders, high nuclear-to-cytoplasm ratio, and prominent nucleoli characteristics. Scale bar = 100 pum.
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8. FIFIEFEE AlaA % ciPSC JEEEIRAS -
Fig. 8. The embryoid body of ciPSC formed in hanging-drop culture. Scale bar = 100 um.

MR R AR W R E ARSI T VTR B B e (b > &A%Y 10 — 14 RAVFHFETER - FIFH Rl
(BB TR S AR SE AR AT » DUHIER ¢iPSC BB B A MER =R E 2 7B ) - B R ny 4 RAEE 2> 71l
Fs NFL (FMEfE ) ~ ANP (SPHRJE ) ~ cytokeratin ( UL ) Z SHREREIES > HEGEFII 25 MERIE (8 9) > B
ciPSC B H#g/ bR =L 2787 - (RIS RGP B B e (B HIEEE R - SE B B 2 A E L eIl s
EA— s AR L2 918 o BT

DAPI Rhodamine DAPI /| Rhodamine

-
=)
P4
DAPI / FITC
&
Z
<
Rhodamine DAPI /| Rhodamine
E
=
s
22
S
S
(5]

9. JARRASHETTREMT & ZHSMEE NFL R0 ~ FALE ANP £55C ~ WALJE cytokeratin 5T -
Fig. 9. Specific expression of ectodermal NFL marker, mesodermal ANP marker and endodermal cytokeratin marker after
attachment culture. Scale bar = 50 pm.
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WRERAR B B ERE T - RErZUER bR =g R A AR SR RS R~ BB T - TEET 0Tt
i REEE iPSCs JRAA Bl ESCs AL 47{EVE4E (Thomson et al., 1998; Takahashi and Yamanaka, 2006; Yu et al., 2007,
Takahashi et al., 2007; Zhao et al., 2009) & 1EFSAN (in vitro) FIEEN (in vivo) HYEREE G FR IR H = Y] ¥4 (plasticity)
(Takahashi and Yamanaka, 2006) /> 2006 /N, iPSC B K3 1% » FLah SRl 4% 8 F AT 25 fe 0 L8P Ml -
PR E LB A TS E AR SR T (OCT3/4, SOX2, KLF4, c-MYC) #541% » RIhwish & B iPSC - H A
iPSCs CLHfE— DI FE N P AR B 22 ~ AR 5 A - SeV)fie - NI - ENEHE (gene targeting) FF4H IR
fiff5¢ (Takahashi and Yamanaka, 2006; Yu et al., 2007, Takahashi et al., 2007; Hanna et al., 2008; Aasen ef al., 2008; Haase
et al., 2009; West et al., 2010; Wu et al., 2010) - i ZAZERY ESC F1 PGC 41 BE Ak 245 2E 17 (Pain ef al., 1996; Wu et al.,
2010) - {HEZ H s Se4HAE A G FLAHRY ESC 20 iPSC #iiEER] » LHZAEEAEESE (gene targeting) HYAH A
7% « PREEHFEH 52 R R #ERY ESC #1 PGC {E RS/ M B EAE AR JERYRER A 5 (Lu et al., 2012) » BREEZ A0
#ERY ESC #1 PGC {EJP R & RSB o B2 36 4 M 48 A Iy B il i B335 X (Motono ex al., 2010; Petitte et
al., 2004) » RLFEAE T HAHBAER AV TT - SHIMERSIMHMETERE IR - #EHY ESC JREA G #L A ESC » A
(EE = IE 8 R 2T [EI4H AR T AR 2 BE T - 28T » (EE3ERAVEERY iPSC WHsE g5 - &JHAY iPSC JR4[HE
W FL A ESC B iPSC — 1R B LIV = R g Fe 2o T A [RI4H AR AU ARRE > BE 7 » R SRY iPSC ARZRAEAHRHH
S E FH MR ATHE T (Lu er al., 2012; Rosselld et al., 2013; Dai et al., 2014) « ZSWF52 AT TTAY ciPSC 4RARER LATRE %
gt FE R HERIRBUHBRVAIIEEES - SIS E S g AP R B bP =g 2 5877
w6 B A B — R AR ErAREAR U S LVERE -

Grey BHAVEERSAER - AT AT ciPSC AP - RERAFEUEITHIZIY 73T - WhaRIT B iR&
RV EMRET » P EELER - TRV ERENE SR DUE TEER R S e BB AEY) TRt
SESHEERRAEDE - LECEZEGT ] DUERERESKE(LREEET » BT ERSHEENIRGERE
B LETEEY) o

e

AtFe A B CE TR - 255 2B H E RS o R -

W

=Rk
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Abstract

The purpose of this study was to establish chicken induced pluripotent stem cells (ciPSC) line and to study their celluar
characters including pluripotency, embryoid body formation efficiency, and in vitro differentiation capability. The results
showed that the morphology of chicken embryo fibroblasts (cEF) transformed into colony type from spindle type 6-7 days
after being infected with lentivirus, which was constructed with reprogramming transcription factors of LIN28, NANOG,
SOX2, OCT3/4, KLF4 and ¢-MYC. The transformed cells have been maintained in vitro for more than 35 passages (300
days). These ciPSCs continuously expressed pluripotent markers of stem cells including Oct-4, AP, and PAS antigens.
Morphologically, ciPSC colonies were highly refractive, and at the single-cell level they showed clear cell boundary, high
nuclear-to-cytoplasm ratio, and prominent nucleoli. The efficiency of embryoid body formation (92.6 £ 2.2%) was excellent
induced by handing-drop culture. These results demonstrated that the ciPSC line established in this study was pluripotent.
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