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FERDE ‘Eiri*ﬁkrﬁ N:GE=r %%%’ “é*éﬂﬁ’iﬁﬁE'ﬁE?E?Hﬁéf * BRI 0T [INEAER] A
Jwdy [~ o3 = Fpoitesapiorid VRS > JE S RRERVR ﬁﬁé%ﬁgﬁiﬁéﬁﬁfmm ﬁ*ﬁﬁE'ﬁﬁ”ﬁ%"/ Hlo Gt
& ‘/75?’171 E"iﬂ”ﬂﬁ%ﬁ" T E&ﬁ',m@w& Af Vw B i e ‘/iﬁ%%ti?i’ DRI ELN =2 E'ﬁﬂ”ﬁ%iﬁ!?{ 1 16% ﬁFHZ
15 LSS » ESM i‘f It mEF l%fﬂﬁ R R EERE S P RPN 1 ng/mL £ [ﬂ 5553 > F|I'] laminin
collagen IV - fibronectin ¥ Matrigel® =7 ﬁﬂ%@ﬁf*l@ﬂﬁﬁﬁ“@ ’ #ﬁ?ﬁﬁﬂ%@%%—ﬁnﬁﬁﬁ; PRI
B AR VR - R U U)ﬁEW@bEﬁﬁfmw%HBW“ﬁég%é [
LAV 0.17 — 0.26 lﬂfﬁ P ESM 1 16% FBS = mEF CM [ % = fIRsUT 1A 1.00 — 1.85 lg, ; ESM
VU1 16% FBS 7 bFGF 1 ng/mL H L3RV 1.51 — 1.95 'th' (2) g7y g H R 4 50 (1N
ST L ESM I 16% FBS SLERERR AT E B Ak - H08Y 6 NI AR AR b
TE > {ENF ] 16% FBS =2 mEF CM H[1'5EH] 5.6 — 11.1% [V 355k 1 ESM IR 16% FBS % bFGF 1 ng/
mL [[[[i'FEF 5.6 — 23.5% OB $af o (3) LDH {45547 © ESM 1 16% FBS #1428 I/%t:ﬁﬂ%%“ﬁ
BERE ) HAPYE (SRS 145 — 1.48 ]f, P ESM Y1 16% FBS = mEF CM [iusf M, % b S ffitc
1.38 — 1.43 [f, ; ESM ?f [116% FBS > bFGF 1 ng/mL J[IFE3HE 1V 1.37 — 1.43 ]jfﬁ (4) 53 [~ ZFeldsipr:
P53 2p= 1A B Oct-4 + AP ~ SSEA-3 ~ SSEA-4 ~ TRA-1-60  TRA-1-81 37 {ed ST » FEHLE
IS PR B A ‘/ HiRE 'HIT?J’?"TH iﬁ’ffﬁTﬁa‘E'ﬁﬁ"/ 73 %F“‘I‘fﬁ o (5) AMalHd 53
P B el ‘/ IRIEY: ’Hn‘#’l@’rtﬁfﬁfiﬁElﬁwﬁ SECRLENE PR VWYY S g o 4 ERER T laminin ~ collagen
IV ~ fibronectin 7v Matrigel® =& g*** e [%E',H[ﬂ*ﬂ?ﬁ? ﬁ??ﬁfiﬁf'ﬁniiﬁ f[F’}J | ESM YT [116% FBS &
bFGF | ng/mL VB ik - [ TR £ | —[/ b RN R TYRY ~ o 5T (RS SRR T > IR )
[~ Sfo i a8 R P e (= %T%?Wi%ﬂ;lqw & g{aﬁg;ﬁa NS

FTJ%EE] : EﬁﬁfiﬁE'ﬁﬁJ - SRR ?E‘Jf% s o

't

i

Fiol B S e g g s )9 (Evans and Kaufman, 1981 ; Martin, 1981 ; Thomson et al., 1998) >
IERSRIBAH B R O LT REG (mitomyein C) (D | B
VS 371 (mouse embryomc fibroblast, mEF ) i g i‘ﬁ%—% i 71[1‘%[%+ﬂﬁ At e IR e e
RS I&Elﬁ?’f&mvﬁ}aﬁ;; (*% f/ [ﬂ: (pluripotency ) ‘]ﬁﬁ q«[qg = J%qf[?ﬁw%'ﬁ”?'qw':@ﬁ W\xﬁ:ﬁffi
Jo ko Bk Py, P HTE%E“%W"’FEHJ‘“ “?E'Eﬁ FIE) "‘Jf}*ﬂﬁ U R BV T ] @WQTiﬁ%Elﬁw T
3’5'}’@%@5'1_%@%?‘1 ° [*“'*’ ot EEE ﬁ?%e.ml?'ﬁ“’ﬁ'”ﬁﬁ%f?ﬁ wE ,%ﬁﬁ%\lf'ﬁw@’ﬁﬂf@ fre o o

s ﬁfifiE"inJﬁéﬂﬁHl ’ ﬁ'JE' FIgsE frop quf VAR S 1w V STO AfMjw sk (ATCC CRL-1503,
USA) it EIETE ¢ e © STO A&k (A 5 ﬁz“ui' (immortalize ) > WL%H?JE&%%FI‘J 4 E&ﬁf,ﬁa@mé
M '?W?E&i'%‘ﬁﬁ HEE Eé\rﬁwh%fldllfﬂ&%"

(2 ﬁfﬁ‘%%ﬁiéE ;ﬂgﬁﬁﬁé‘ eI

(3) F by R NP P ek o

(4) & HM&*@%@W;
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SELNY Ex;ﬁﬁ&mﬁo[w“ | STO AR LB s * TSSO - AN AT
SST) [ SR SR PR B ITASEY AR S B

“IIRIY B (Park et al., 2004) - BEIRI) | B W%fﬁ— A RV Vg B R o RER
V355 f“/ﬁ’[\sk > I I‘;ﬁﬁé%%ﬁ%}&ﬂl]ﬁfj FOEE P o ffl qrgtﬁ}mflqwgﬁiwg =B 71<P j@eqzlﬁﬂgg
AGSI AP PR LY A @ P e e 2 R R R O ek ’ﬁﬁi‘%‘?ﬁ
E"%Wta? ARG o R e P B D T R 2O [ B (A o P TR qsﬁfﬁﬁﬁﬂflqaliﬁ%;ﬁ
L '/E'ﬁ“ frth © (1) N Edge iﬁ%ﬂ AR IS Y T Jﬁ% P (2) J‘J%f:ﬁﬂ%@%%“’“mﬁ
Fﬁﬁfﬁ E"%w ‘/%Fm I“J%FE: (3) [El” @ﬁfﬂrf%"ﬁ!ﬁ'ﬁw F&?gﬁi?ﬂ (i Him\E“iEJﬁ‘)’?%F%w E[ﬁwléﬁmﬁi

et al 2003 ; Inzunza et al., 2005)
B o A e e T 2 e fﬁ%—rﬂa ﬁJ B e 9 [T (extracellular matrix ) 55 5% 55 1 laminin

collagen IV =¥ fibronectin [#rﬁ BET Eﬁ[ﬂ*ﬂ?’r o I Bftl ' H Eﬁn‘p LD irﬂxflqalﬁ9il_§‘§%£’r' LR

(induced pluripotent stem cell, 1PS cell) ’f’?ﬁé“?ﬂ , %‘Fﬁé AR ”“I“I’A‘ [igl’ﬁl]ﬂﬂ@ff s o i (Rl
TR VAP & =2 AER ) AR (Rodin ef al., 2010  Bergstrom et al 2011) o [P ?E’rF Y BRE e
f [T — Matrigel” - F=% Fﬁ#ﬁq{ﬁﬂiﬁﬁ@Engelbreth—Holm—Swarm EAL VI Al Vs 9 R ETER R SV L pUp T

(Kleinman et al., 1982) - J\’ﬁ[ 53 PUAZ 5 KL laminin % collagen © Matrigel™ [R5 55 [ i sERd 81 Bt v ]
Uz gl R D ’Vﬁﬁ‘q“}*ﬁ%ﬁf FOFT BB @R - AR By " R e L P R
f=1% (Ullmann et al,, 2007) - WI%W&?{J | laminin ~ collagen IV - fibronectin I'] ¥ Matrigel” = =32 £
%%ﬂ*ﬁ% U S TR CLURE TSRS T E?‘J’%% 7 fﬁhﬁ'ﬁﬁtfﬁﬁfﬁﬁ'ﬁ“@”ﬁ FERTYRY ~ o3 (s
[ Iﬂ‘?ﬂ\f"i“’ﬁd YRR R ARG B R R T VRS R s -

MR TR

I. i‘%ﬁ%ﬁ%ﬁ?ﬁd IETA SF l’?ﬁﬁl[ﬂ ( green fluorescent protein, GFP) E?’ TriiE @ (porcine embryonic stem
cells, pES cells)

T%¢ GFP L ff’ﬁﬁﬁ @ (pES/GFP™) P{Ti’ﬁ?%%]/%ﬂf; Yang et al. (2009 ; 2010) A+
Ao ’I/ HEES . E‘;J’E?E”«IHJ% Eik (ESM) |§l "] DMEM (DMEM, high glucose, no pyruvate, Invitrogen,
NY, USA) ?T 11 16% FBS (Invitrogen) -~ 0.1 mM S- "Tuﬁl "¢t (‘beta-2-mercaptoethanol, Sigma-Aldrich,
St. Louis, MO, USA) ~ 1% ? Ed\ﬁﬁr}!fﬁlf& (nonessential amino acids, Sigma-Aldrich) ~ 1 mM ZFH Tl
(L-glutamine, Sigma-Aldrich ) ~ ﬁﬁﬂ &iﬁif{ﬁfi (nucleotides mixture, Sigma-Aldrich ) %’“@?f;ﬁﬁ‘}ﬁlﬁiﬁ =ik
AR 3TC 1 5% CO, PUBR A  BE BT 12 S E PRSP mitomycin C (Sigma-
Aldrich) 15 “HELY STO ] B TRASAES A AR KL AT 22 10 19 (ATCC CRL-1503, USA) -~ 538

T g R BT AR S0 1 -
1L SR R E

A pES/GFP" V5 E'ﬁﬂéﬁa’i%‘ﬂf’ 2,000 cells/mL » ™4 =k Bﬁ%%ﬁ?iﬁl » 'l ESM *ﬁ%i | 16%

FBS Vﬁﬁ% < JEIEE‘?T“"ET SEE 17% B2Nx Jﬁ}ﬁ*ﬁ%—m% R/ 73{”?#
(i) SHE + 1) STO | B TRIRSNE A ot fal 2
(i) HCRAE 2 T'] laminin (20 ( g/mL, Sigma-Aldrich ) ~collagen IV (10 p g/mL, Sigma-Aldrich ) - fibronectin

(5 pg/mL, Sigma-Aldrich) I'] % Matrigel® ( Becton Dickinson, Bedford, MA, USA. 1 : 20, diluted in

DMEM) St Eﬂﬂlﬂ’iﬁtiféﬂﬁﬁ%ﬁ—?%ﬁ
(i) 431l - 1 Eifk 1 © ESM V1 16% FBS

(ESM + 16% FBS)
iﬁ%‘]rﬁ 2 ESM if‘f’iﬂ 16% FBS == 10% mEF ﬁﬂ%%ﬁﬁﬁ%ﬁ% 4 i IVEL HyER AT ﬁﬁjﬁljﬁ‘f
Elfir%ffg‘ﬁﬁ 1k (mEF Conditioned Medium, mEF CM )
(ESM + 16% FBS + mEF CM )
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if’,%‘]rﬁ 3 ESM ?TTY'J[I 16% FBS == bFGF (1 ng/mL, Sigma-Aldrich )
(ESM + 16% FBS + bFGF )
AR [ iﬁ%fﬁw P WY 02 6 “NHT HIIFE R VR T BRI R R 2 YR e
(=] EE?FFT [Filfe B & E“‘Fﬁ% FAR SR IT Y 2 VRYE -
it LR
fole i) [ﬁjiﬁ%%%ﬁﬁﬁ%? PES/GFP™ “LI'| 4% tgEfF (formalin) ! 30 min ffi 1 #f&f ¢ -
FIF) 4, 6- Z BfgL -2- %ﬁlp@”ﬂ% (4, 6-diamidino-2-phenylindole, DAPI, 1 : 150, Sigma-Aldrich) %= fﬁﬁf
PNV APV BT e 1 DAPL YRR S — 7 min SRR HIRKE B ETREBEEE | 20
trypan blue 7 FIFF WSS ok - VAL £1T] 16% FBS .V ESM B B i 5k prvn et
IR LTS
HES )RS $535m L 55 l'”‘ﬁ{ﬁf\,%f“éﬁ JipT
}{ﬁj’ pES/GFP" I'] trypsin-EDTA i Fl 755 #i— Ve RFk » H}H SPaEL A ?ﬁ%ﬁ:ﬁ 2,000 cells/mL »
3 e T I iﬁ%—rﬂﬁfﬁ% 6 ik FORARE N W TTES VRL B Ry A BIPVEEE RIS - TR R
TR VR 5 o PR e e e e e R e F#nﬁvﬁj RN fﬁjtf%r *IJ”TJ?T%?E"W?E@»%_T =l
NSRS (e > F IR PR RLE D) s;;gﬁ PR 1 A i Elqcur*» KO3 (IR RL=1 55 (1R - rfrrfg N
RETT P E] 16% FBS 1 ESM SRkl ] B 8 A0 MEDSEIIIAL » G b St 0] [T
71 B
Af e 5P
APV 1 55 7 (il #] LDH Cytotoxicity Detection Kit (630117, Clontech, CA, USA) » 55 # i &l
$E[ﬁﬁi’?§£’§é+%ﬂj¥ﬂ”ﬁriu ek pl1pY LDH g > BIIHE LDH ?ﬁéJU%E'ﬁWTL BH™ o ST Pl £ }H
E[qm*ﬁ% VALV R ?ﬁfi@?ﬁWU 2 x 10° cells/mL % » &1 100 ©L fbﬁ [ [~ (catalyst,
S4858, Clontech ) =495 #rifk (dye solution, S4859, Clontech) ./ LDH 7 ik 1 96 J“*‘%,%ﬂ%
7 37°C » 5% CO, » 90% 4% J/if,%m FIE 5 30 min = > Fj1 LR 490 nm EpRA L > SEETS R
FY7 B S o ] iamj\‘\f I;\\gjg%ﬂ{?ﬁ% i ﬁtffquifr%Elquj VS T o A ;f £ 16%
FBS [V ESM iﬁ%‘?ﬁ;‘/}ﬁfj’iﬁ% FARMCELEHAS > AR e [t ljfﬁf%?
[
JF'[J BB A w [~ 22 5 d 3 (immunocytochemical staining, ICC) 3% 5 ?’Eﬁi ZHe [k e 1 55
A ERIE Rl NG ik R i P e EJJ ~ % §juf | octamer-binding transcrlptlon factor-4
(Oct-4, Chemicon Cat. # AB3209, Temecula, CA, USA ) - alkaline phosphatase ( AP, Chemicon Cat. #
MAB4349 ) - stage-specific embryonic antigen-3 ( SSEA-3, Chemicon Cat. # MAB4303 ) - stage-specific
embryonic antigen-4 ( SSEA-4, Chemicon Cat. # MAB4304) - tumor related antigen-1-60 ( TRA-1-60,
Chemicon Cat. # MAB4360 ) == tumor-related antigen-1-81 (TRA-1-81, Chemicon Cat. # MAB4381) - &
i BT e f%%’vﬂ“ﬁ'lﬁﬁ ) ftj{fj’;ﬁ];lﬂﬁlj‘} 10% & RO P 290 [61%E 30 min » F] 91 0.3% Triton X-100 *~
10 min > FIUI7 5% FBS M2 h> Vit — GGG 4C N P EETR s T2 ARG thodamine
(TRITC) -conjugated AffiniPure goat anti-rabbit IgG (H + L) (for Oct-4, Jackson ImmunoResearch Cat
# 111-025-003, West Baltimore Pike, PA, USA ) - rabbit anti-mouse IgG (H + L) (for AP and SSEA-
4 staining, Jackson ImmunoResearch Cat # 315-025-003 ) - rabbit Anti-Rat IgM (for SSEA-3 staining,
Jackson ImmunoResearch Cat # 312-025-020) =2 rabbit anti-mouse IgM + IgG (for TRA-1-60 and TRA-
1-81 staining, Jackson ImmunoResearch Cat # 315-025-044 ) 3% = £75% 55 Fr o Bdvlesf o (=28 5o 1 g
P 225k B %4 (DMIRB, Leica, Germany ) E"ﬂ?pﬁ B 5 FJ JZV et §Y {3 7% (CoolSNAPHQ2
Monochrome, Photometerics, USA ) =255 #7551 555k MetaMorph 6. Or5 ( Universal Imaging, USA ) ?I%EE
%\[ o
A el 55 A
Al V53R AR SR T AR (FACSCalibur Flow Cytometry, BD Biosciences, CT, USA )
A o RSV IR 1Y succinate reductase iﬁ‘lﬁkﬁ %E‘ﬁﬂif NEENAL" F‘ﬁ’%’xE“ﬁﬁJ?‘”ﬁ [ 1T
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EN [/f SIERN AT S NN = ﬂ\E[q'ﬁJﬁ'?ﬁgﬁﬂ/ bz o =9 - AT EdE pUR Iy Eﬂj » phosphatidyl-serine ( PS)
fr ‘WElﬁwﬁFw{ MIFUTHE? > AHEE R IR oo » el il DNA SRR (™ o NP APl
e aldd Sifreas > prr g s el if@‘rﬁfﬂ it e SIMTERE (7] FITC Annexin V (5564109,
BD Biosciences ) Z* propidium iodide staining solution (PIL, 556463, BD Biosciences ) Z%#] > £ [[il5 E[ﬁwﬁi’f’}
P25 p L eyl > T B 12,5 ]f,lm%@ﬁffzfr 5mL *7 & S min > F[I') 12 x 75 mm flIH#“L
i [E!l'[&%iﬁf (5 mL polystyrene round-bottom tube with cell-strainer cap, REF 352235, BD Biosciences )
HE 5 SR > A AP R AT B S AR TET VO3 o ST BT M Cellquest Pro i FREE S ST A
S BRI S RS VR

VIL 7R} 55 7

e | R ] mean £ SEM #A- > 7 5 {AMECSAS IV General Linear Model (GLM ) #8545 = 5k 5

57#71 (SAS Enterprise Guide 4.1. SAS Institute Inc., Cary, North Carolina, USA ) ’5, P <0.05 [I[JE5= 5
R

R

1?17)‘“"‘} laminin ~ collagen IV - fibronectin » Matrigel” | ﬁtr*?ﬁ%—ﬁnﬁ V*[* [ka’ﬁZ[ﬂ*ﬂE"'r El%kﬁf[ s
th AR B I S RIS 03 (UM o3 1 S “E“infﬁd YA - FRREHN R
L 3=

(i) ESM If[ 16% FBS miﬁ%ﬁz*vﬁ“ B A A 6 S RGBSR 0.17 — 026

| PRI (TSR T ] mEF SRR E K (P<0.05) (F1) -

(ii) ESM Jfi ]I 16% FBS % mEF CM [V £ #¢! T JE~ BT 6 N & RS 1.00 —
1.85 fff » #757T'] collagen 327 fil #¢t /?ﬁ%mﬁﬂ@ AT T B - AR A e S
I} mEF AV L & 'eh ) (P<0.05) (F1) -

(iif) ESM Jf:[1 16% FBS » bFGF 1 ng/mL ﬂiﬁ%jﬁz*vﬁ“ﬁ%@iﬁ%ﬁ AR HEEY 6 LY A SRR S
PHAc 151 — 1.95 'th' SR SRS ) mEF AW ERE R e (P<0.05) (1) -

L. FERIYRS 24 55 (R J~n"ﬁ}‘ﬂ]* T

(i) ESM Ifi[1 16% FBS £ %%3& b B R HEET 6 «Eﬂﬁi PRAER] AR AL o L Y
A5 RIS L = RS %m S ORER RS > BT TSR (P<0.05) (#2) -

(i) ESM 1 16% FBS ™ mEF CM V- S it g 7 3k » #0357 6 «Ea*]EfJ AEF 5.6 — 11.1% fUREs 3
F > IRy I'] Matrigel” BB VAL 2 AT ) [ VYRR > i SRR
I (P<0.05) (#2) -

(iii) ESM IS 16% FBS ~ bFGF 1 ng/mL ERESEl D B 3 i » 500Y 6 I AR 5.6 —
23.5% putEg 5% > E[11] laminin =2 collagen i‘Fﬁ% 4 Eﬁﬁfiﬁﬁ[flﬁﬁlj/% 53 [TV TS RS
fibronectin == Matrigel®” # » JRE R [T9REE 240 SR (P<0.05) (%2)

III. LDH 3 %55 47

(i) ESM IffY[1 16% FBS LR 2 R fﬁgﬁm » B 6 N[ A [ 145 — 1.48 fﬁ ’
B P SR (P<0.05) - B SPORR IR P o eV F (R3) -

(if) ESM If9[1 16% FBS ~ mEF CM VX g sthi gt ik - 5% 6 g 2 puaf o 1154 1.38 — 143
(> BRI (P<0.05) - BT SRR E 3 J'“E'ﬁu@‘ Myt (X3) -

(iii) ESM if1 16% FBS * bFGF 1 ng/mL FUEh B T B R 0 DY 6 S 2 uapad,
137 — 143 BRI EHRAT (P<0.05) - B SHORITES e Rpad (E V& 4 (R 3) -

IV. 53 (= %=t
P53 = %[ 14445 Oct-4 ~ AP ~ SSEA-3 ~ SSEA-4 ~ TRA-1-60 * TRA-1-81 37 SHF i oy
I %:j:"ikﬁf’? AR S R eV GE R > B85 laminin ~ collagen IV ~ fibronectin Matrigel®
Ik

[
el
e LN E"ﬁil%%ﬁ“ﬁ%—?ﬁ AR AR Y ) ERENC R

=
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Table 1. The effects of feeder-free in vitro culture systems on the growth curve of pES cells (mean + SEM )

Basal medium Feeder types DO D6
Medium 1
ESM + 16% FBS mEF 1.00 1.00°
Laminin 0.94 £0.09 0.26 % 0.06"
Collagen 0.90£0.10 0.2210.04°
Fibronectin 0.97£0.08 0.2510.06"
Matrigel” 0.9410.08 0.17 £0.03
Medium 2
ESM + 16% FBS + mEF CM mEF 1.00 1.00°
Laminin 0.96 £0.28 1.54%0.16"
Collagen 1.09 £0.23 1.00£0.25a
Fibronectin 1.04 +0.40 1.85+0.22°
Matrigel” 1.07+0.21 1.6710.15°
Medium 3
ESM + 16% FBS + bFGF mEF 1.00 1.00°
Laminin 1.01£0.14 1.82+0.33"°
Collagen 0.95%0.07 1.95+0.25¢
Fibronectin 1.06£0.17 1.51£0.23
Matrigel” 1.08+0.11 1.8710.08°

"¢ Values (mean * SEM) in the column within the same basal medium group without common superscripts were
significantly different compared to the mEF feeder group (P < 0.05).

2 SEREPUOTE TR R B TR R R SR 05 [OPEAER] VYA (mean £ SEM)

Table 2. The effects of feeder-free in vitro culture systems on the colony formation and maintenance of

undifferentiation status of pES cells (mean £ SEM )

Basal medium Feeder types DO D6
Medium 1
ESM + 16% FBS mEF 333+ 17.7° 95.0+ 3.7
Laminin 0.010.0° 0.0+0.0°
Collagen 0.0£0.0° 0.0+0.0°
Fibronectin 0.0£0.0° 0.0%0.0°
Matrigel” 0.0+0.0° 0.0%0.0°
Medium 2
ESM + 16% FBS + mEF CM mEF 38.9% 16.2° 77.4+16.4°
Laminin 0.010.0° 93+6.7°
Collagen 0.0£0.0° 11.1£8.8°
Fibronectin 0.0£0.0° 56149
Matrigel” 0.0+0.0° 0.0%0.0°
Medium 3
ESM + 16% FBS + bEGF mEF 55.2+10.7° 71.9+11.3°
Laminin 0.010.0° 16.6 £7.4°
Collagen 0.0£0.0° 23.5%9.1°
Fibronectin 0.0£0.0° 11.6+6.2°
Matrigel” 0.0+0.0° 5613.6°

"¢ Values (mean * SEM) in the column within the same basal medium group without common superscripts were
significantly different compared to the mEF feeder group (P < 0.05).
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F30 DEEEIROTH R RS T YR LDH AP M@ V38 (mean £ SEM)

Table 3. The effects of feeder-free in vitro culture systems on the LDH cytotoxicity of pES cells (mean * SEM )

Basal medium Feeder types DO D6
Medium 1
ESM + 16% FBS mEF 1.00° 1.00°
Laminin 1.29%0.01° 1.46 £ 0.05"
Collagen 1.1340.02° 1.4710.05°
Fibronectin 1.1410.01° 1.4810.05°
Matrigel® 1.14£0.01° 1.45%0.05"
Medium 2
ESM + 16% FBS + mEF CM mEF 1.00° 1.00 a
Laminin 1.05%0.01° 1.4340.09°
Collagen 1.06 +0.02° 1.3840.05
Fibronectin 1.06 £ 0.02° 1.40 £ 0.05°
Matrigel” 1.05+0.02° 1.4310.06"
Medium 3
ESM + 16% FBS + bFGF mEF 1.00° 1.00°
Laminin 1.09 £0.03*" 1.38%0.07°
Collagen 1.15£0.05" 1.3710.07°
Fibronectin 1.1410.03 1.4340.07°
Matrigel® 1.11£0.03° 1.40%0.07°
a,b

Values (mean = SEM) in the column within the same basal medium group without common superscripts were
significantly different compared to the mEF feeder group (P < 0.05).

V. AVavEE S5
%[jE'Jﬁﬁ;ﬂ,ﬁiEl’jalj}ﬁ]’%‘gi%f?gﬁﬁfié}%];lﬁalj/ﬁﬂElﬂﬁuﬁd SIAT o A TAT EAP RN T ATRIER R (5 e EY
=GR SESEIHAT VAR ATT > B ] laminin ~ collagen IV ~ fibronectin » Matrigel® K4‘*’*[* eq [’Hln“
?”@’Tﬂ/?\ﬁﬁ.]ﬁﬁiﬁﬁ Ak hffﬁ’371$1\E'qw3f~ plar e gd gy (ﬁ%?' 2) o
‘_1*.’[}312‘“’1‘} laminin ~ collagen IV - fibronectin » Matrigel® = ["=£02 fi#5 ¢ fﬁ% eV t“f[* ’I‘fkﬂgﬂ?['q‘f}@@t’r )
*I'] ESM {1 16% FBS ~ mEF CM * bFGF 1 ng/mL £ 7 [ﬂ?ﬁéiﬁ“”#y Jz/aﬁj N-GE=3 @* V*ﬂ‘fﬁ Ak EEH
’V$$$E'qn’)ﬁ“ T E ~ BEEIYAEY R 5T [TUE 1\'155’:”?] L3 [T eRR IR TR VYA o WIE T ARV B
E“ﬁg 7{%%1—,@ > [ quifﬁE'qmiﬁ%J/ e AL J’ffmﬁtéﬁ%' M JF Y (human embryonic stem cell,
hESC) ¥\ A5 f%& E’”ﬁ%—??ﬁ% %}-{ij’ EFCEI L% 5T [ (spontaneous differentiation) (Xu et al., 2001 ;
Rosler et al., 2004 ; Stojkovic et al., 2005 ; Ludwig et al., 2006 ) > F . ?4{ J[lg‘:fﬁﬂifﬁ ik » hESC 15"%% 48 7
Efu Sﬁ 53 (™ (Xu et al, 2005) ° N hESC W‘Sﬁ B [1\E”§'ﬂ It r%fgﬁ%%iﬁ b Z3fip[ 1> 55 (= hESC
ﬁ;z:Fm [ SR T EISEEE S 57 [~V hESC E*Fz*és o PTG ERAL WA 5 APV - TRV 1 S g e
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Fig. 1. The colony of pES cells showed positive staining detected by immunocytochemical analysis with Oct-

4 pluripotent marker and those results indicated they can maintain pluripotency after 6 days culture in the
feeder-free in vitro culture system.
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Abstract

The purposes of this study were to establish a stable feeder-free in vitro culture system and to investigate
the effects of laminin (20 mg/mL), collagen IV (10 mg/mL), fibronectin (5 mg/mL) and Matrigel” (1:20) on the
cell proliferation, colony formation, undifferentiation status, pluripotency, and apoptosis of porcine embryonic
stem cells. The results shown: (1) Growth curve: the growth curves in the feeder-free culture systems which
containing 16% FBS, 16% FBS supplemented with mEF conditional medium, and 16% FBS supplemented with
bFGF 1 ng/mL were 0.17-0.26, 1.00-1.85 and 1.51-1.95 fold, respectively. (2) Colony efficiency and maintain
undifferentiation status: the ESM supplemented with 16% FBS could not maintain the undifferentiated status of
pES colonies. The colony efficiency of ESM containing 16% FBS, supplemented with mEF conditional medium or
bFGF 1 ng/mL were 5.6-11.1% and 5.6-23.5%, respectively. (3) LDH toxicity: the LDH toxicity shown 1.45-1.48,
1.38-1.43, and 1.37-1.43 fold between the three different medium. (4) Pluripotency: the feeder-free culture system
shown positive staining by ICC analysis with Oct-4, AP, SSEA-3, SSEA-4, TRA-1-60, and TRA-1-81 pluripotent
markers, that indicated they could maintain the pluripotency of pES colonies. (5) Apoptosis analysis: there were no
apoptosis when used laminin, collagen IV, fibronectin and Matrigel” as feeder-free culture system. Those results
could provide as feeder-free culture system for culturing porcine embryonic stem cells. Porcine embryonic stem
cells cultured on feeder replacement and ESM containing 16% FBS and bFGF 1 ng/mL in this study performed
the better growth curve, colony formation, undifferentiation status, and low cytotoxicity. Furthermore, this strategy
could maintain pluripotency and avoid apoptosis. The stable feeder-free culture system can provide as an optimal
system for culturing porcine embryonic stem cells.

Key words: Porcine embryonic stem cell, Feeder-free, /n vitro culture.
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