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VS, et al. Embryonic stem cell lines derived from human blastocysts. Sciencel998 Nov 6;282(5391):1145-
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of human embryonic stem cells in feeder—-free conditions. Dev Dyn2004 Feb;229(2):259-74.
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cells without basic fibroblast growth factor supplementation. Stem Cells Dev Nov;19(11):1713-22.

(M E3E3 0006) 6. Park Y, Kim JH, Lee SJ, Choi IY, Park SJ, Lee SR, et al. Human Feeder Cells Can
Support the Undifferentiated Growth of Human and Mouse Embryonic Stem Cells Using Their Own Basic
Fibroblast Growth Factors. Stem Cells Dev Feb 25.

(R ES &3 0007) 7. Genbacev O, Krtolica A, Zdravkovic T, Brunette E, Powell S, Nath A, et al
Serum-free derivation of human embryonic stem cell lines on human placental fibroblast feeders. Fertil
Steril2005 May;83(5):1517-29.

(R &3] &3 0008) 8. McDonagh S, Maidji E, Ma W, Chang HT, Fisher S, Pereira L. Viral and bacterial
pathogens at the maternal-fetal interface. J Infect Dis2004 Aug 15;190(4):826-34.
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E g WA AzREE AT AT

o] glod, W EARYE A F RSt due dusv, 4] e 2w F ass) 8
79§71 % el gob nad & Ao

ool @AHE AL ohih, 471 @A (A 7] EBFAAEE §RmwmolA Reso] DUEN #jFo] A
Al sta A ALE EUA Ael R AR eAS £98 5 Ao

oo @AHE AL ohuh, A7 WA ()M HERfAAEE A7 gEubgelA Reue] wgn ek
A FAE-FAPE Ao vhea st

47 WA A AZHGle SHEY ol wMAY ] WP F k. 583 FYHE AL

ofUul, FHNAA, idstA @ FAYAE EFsH= DMEM/F-12%1 Ao] whghz]siry), EB} TAAJA A AAA =
20% Knockout Serum Replacer (GIBCO), 0.1 mM P-mercaptoethanol, 2 1% penicillin-streptomycin (Sigma)
7} BZ% DMEM/F-12 10ml& o]8& 4 gitt.

olo FAEE AL olyu, A7 @A (b)ellA 20-30 A7 Hot HikEl= Aol vigAsla, UL mlEA s A=

s A q| 3E
Balsls 588 73 BE A2 dulsy, AANEZAE, slolEIAE, & HH°P*€7]/H]£ %/‘MIE—% Z sl
o}, =, AE3s(pluripotency), THE3ls(multipotency), = ©UE3}s(unipotency)S ztE Z7|AEES
B xgkslit, o]d S EHE AL oYy, EVIAEE HjolEVIAY BE FETEE7IAMEZGPS) 7T vk st
o}.

TR, B A A7) gl ofa] Alxd EiRkfeiAzel 2dstE S71AE g wiAE Al

A7) el ok BiwkfefAl o] xxistE FTIAE v viAE Rkl Al el o) EulE S17hjolET]

Aol "A4A<Ql bFGF o]flol &= IL-8(Atypical methylation of the interleukin-8 gene
correlates strongly with the metastatic potential of breast carcinoma cells. Proc. Natl. Acad. Sci. U.
S. 4. 100: 13988-13993.), Q| ZEH| A (Osteoprotegerin, Osteoprotegerin ligand is a cytokine
that regulates osteoclast differentiation and activation. Cell 93, 165-176 (1998).), uPAR(uPAR: a
versatile signalling orchestrator. Nat Rev Mol Cell Biol 3: 932-943 (2002)), TIM-1(Identification of
Tapr (an airway hyperreactivity regulatory locus) and the linked Tim gene family. Nat Immunol
2001;2:1109-.16.), TIM-2(The TIM gene family: emerging roles in immunity and disease. Nat Rev Immunol
3: 454-462.), IGFBP-6(Insulin-like growth factor binding protein-6 activates programmed cell death in
non-small cell lung cancer cells. Oncogene 2000; 19: 4432-4436.), ICAM-1(Structural plasticity in Ig
superfamily domain 4 of ICAM-1 mediates cell surface dimerization. Proc Natl Acad Sci USA 104: 15358-
15363.), <A 2 Ad(Angiogenin, ANG mutations segregate with familial and "sporadic" amyotrophic
lateral sclerosis. Nat Genet 2006, 38: 411-.413), BDNF(Cell Type-Specific Loss of BDNF Signaling
Mimics Optogenetic Control of Cocaine Reward. Science 2010; 330-385), IGFBP-4(Differential expression
and biological effects of insulin-like growth factor-binding protein—4 and -5 in vascular smooth
muscle cells. J. Biol. Chem. 273, 16836-.16842), IGFBP-2(Insulin-like growth factor binding protein 2
is a growth inhibitory protein conserved in zebrafish. Proc Natl Acad Sci U S A 96: 15274-15279.), IL-
6(Impaired immune and acute-phase responses in interleukin-6-deficient mice. Nature 368, 339-342.),
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GLP-2(The proglucagon-derived peptide, glucagon-like peptide-2, is a neurotransmitter involved in the
regulation of food intake. Nat Med, 6 (2000), pp. 802-807; Glucagon-like Peptide (GLP)-2 Reduces
Chemotherapy-associated Mortality and Enhances cell Survival in Cells Expressing a Transfected GLP-2
Receptor Cancer Res 2001,;61:687-693.), MCP-1(miR-124a as a key regulator of proliferation and MCP-1
secretion in synoviocytes from patients with rheumatoid arthritis. Ann Rheum Dis. 2011 Mar;70 Suppl
1:188-91.), GRO(Growth-regulated oncogene is pivotal in thrombin-induced angiogenesis. Cancer Res.
2006 Apr 15;66(8):4125-32.), % GRO-a(GROa regulates human embryonic stem cell self-renewal or
adoption of a neuronal fate. Differentiation 81 (2011) 222-232)& o|Fo]F Z1FolA M H+= s o)
o] AolEFIRIe] EdtE o] AT (E 14 ~ = 17 #ZF)(Derivation of human embryonic stem cells in defined
conditions. Nat Biotechnol. 2006 Feb;24(2):160-1.)
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Aolal wiEste E7IAEE AQlolA Z7It i wigd 5+ Ao

w3k, B oaw o pRGE, IL-8, 2B ZE| A (Osteoprotegerin), uPAR, TIM-1, TIM-2, IGFBP-6, ICAM-1,
1 (Angiogenin), BDNF, IGFBP-4, IGFBP-2, IL-6, GLP-2, MCP-1, GRO, ¥ GRO-a® o]Fo]x Z1F-ol A
T8I o] MolEFRIS bl EREREAlEe] xAstE EV|AE WG uiA Z=AES
St ol dAgEE AL ofyu ulgA Al 2w ot giubfEM e 2stE VA E b bR
[L-8, MCP-1, TIMP-2, % GRO-a& o]Folx] ZgmelA AEs= s o] de] Aolerlls xshs As 5

=

W of

2 oubol o3k eukREiA L] ZAFE EV|MAE A wXE oud 2o R o|Fo]A QEA A7 $
sted, w9 RayBiotech Inc.olA] 73 human cytokine array® Esle] & 1207}A 2] Mo|EF}¢l W =s
shelslg (% 14) xR o=2E FujEa ¢)E STEM CELL TECHNOLOGIESAFS] mTeSRe} ®lw sttt 7 Az

SHI o] wrde] Afol7b U 179 RolEFIRIS AdE] ¥ 5 el 1 T AikolE | AlEe] v &3
Ao 440 bFGFE A= e mTeSRoA 3% HI7bE Ao aubfai Az =78t wjolE7]A
HiF A A= AU o2 wdoe] BA kg% EFela wjolE| A nEst dHE fXsh A7)
Hi el 33 4= AAFo] FRIHATHE 15). QIZE mlol&7| Al &GS X8t WY =7 7}
o] o)t AW A9 47hAe] Mo EFFRlE 1L-8, NCP-1, TINP-2, GRO-a% UFERRTL, &2-AZwlel g4
A7 enzyme linked immunosorbent assay:ELISA)E Edf A3k AEeko] ZAHHJT(E 16 E = 17).

i

ju!

o Nk

Wy £

H
e
e
17
=
ol
2
lo,
ol
]
o f
=
)
=
=
0Q
e
£Q
2
r o
e
=
=

1 QI BpRe) AT EjF HP& melFt ARglelth. (1) AZMFFAN AF F 49 F ¢ ok47
A §QA e ol Fue AETYGe] BAAT. (B) ALMIHA BEF F 27 ¥ AfopE e
xR gASHA 7AE METES FAF 5 vk, Magnification (A-B): X40

% #IA(PC conditioned media; ©]3} 'PC-CM'¥} &-&3}o] Al&
F AR o2, A7beub-R Al o] 278k X (HPC conditioned media)oll bFGFE
kst Aol eubfeAlEel Z13tE w*](PC conditioned media)ell

= MY
bl e] Aol AT weo]l & fAHAL = S = ATH0A el

jus)

71814 ¢k H1 Wol=v
bFGFE H7}elA ol m
A Egg ARI]D.

4= o17F wlol=7) A e w3 F XA}l SSEA4, TRA60, TRAS81, OCT47} ¥ kol o sl efutf-f Al
3} H]Ful =] (PC-conditioned media)oll Al Hl%Fe H1 AZMHjolE7| A 2T oA 2 W &
3t A¥E HoF= ARZlo|tH (104 tholl A &g st A4z,
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T 5% & Wgo] o gwk ﬂMLLOﬂ Z73 v 2] (PC-conditioned media)E o] &3slo] wjekslk HI <1zhuj

ol 7| A M = bRGF 7} f-5-o #AI§le] mlE3F EA A<l Rexl, Nanog, Oct47} & =1 S8 3

3 AyE HoFE Apflo ]ﬂr(lO?ﬂEHOHH A8k RT-PCR A}9]).
2

o o3k efutF-ef Aol F73}%E Bl du) A (PC-conditioned media)E ©]-&3&}o] w3t H1S 7]

oA wlal wjFet Avfolrt, 2 w7l Aty IY wiek Aol bFGF7F wE H7bE A S
oo wFEZA(PCCM-bFGF(G)) el Al 7Hg wliEsh e s & fAste S & F sdvh. 22 v fnjxar 2l
= MATRIGELOI Al wi<kgt 15 (PCOM-DFGF(M)), Azhel oAl bRGF7F 71 15 (PCCM+DFGR(G)), MATRIGEL <
o)Al bEGE7} H7FE 18 (PCOMHDBEGE(G)). o4 & 47}A] 7oA 5Y AEF HIo=Z ujdo] APl n=4=
3 ke Agsiglon Zb wYd FAY] MES NGt d2RR dA AEAGlA vliEstE Az s 9E
HE(DE AL X5 e,

T 72 & 69 7 Ay 2HdA wgdE e Aol I AIET] HlE& x400]4 ZG3 ZHo|th(10AI 9

S i ). bRGF7} A7t aF3 H7bE A e aFe] B3 Axr B9 pEE 2o

s € 38 ik AHAll bFGF7F Wz H e ke il mjkzAdA g nEINHE & FX5kE

AL o gy, dderel IagE el FAGNS Ealo] 7HALEI )

T 8e E wo) o) Aglel =y ujek HAld bFGEY} WE H7lE x| eke
o]

(PC-CM-bFGF)RFo. 2 w3k
Z99h.

O

%

& Bk Al o =Sk w A
B frETeE7IAIE iPSCY YRGS FET ARlolT(ilE X402 87Tl A

5 9% B Idgo) o Agtel Z¥ wlg HAlo bFGF7} whE H7tE A &2 sjubfEA e 2 skE wdulX]
(PC-CM-bFGF)Tre.2 10AIt) vl & Azhfjol&7| A EZFHD) 9 JIZF F 2wt eE7|AEZ(PSC)7F &7 v &3}
F A A}l Rex1, Nanog, Octd H-dx= 2+ & = HoFE= Aot}

T 102 B #Hd s Agd =y g dAlddl bFGF7F ELPE A7 = A] k2 ElNbfE M o] =gk vl
A/ (PC-CM-bFGF) Who. = wf g F- QIZhujot= 7| Al F(H1) ¢ QIF FreEweE7IMEGPSO 7 E71AE 7 EstE~]
ZF31 Nanog, TRA-60, TRA-81, SSEA-4, OCT-45 WAGMHo=z AAs 7 #zste] & ddsta &S Qs
ABNE BAFE AL o|tH(SSEA-1S Negative control?d, DAPIE AMES] FFE 9] & AME wj& x400)A]
243,

T 112 2 o) ofs) Aetd 39 g HAlAl bFGE7 WE HIFE A %L% B Rk Al 2zel] = she wf
A (PC-CM-bFGR)RFe. = w3 1 M52 QIzbo E7IAIES] ifre] §AS & 13 A=AE &3]
& A2 (in vitro)olA 253 wlo} FARAIEY o] E] (embryoid body) = —Lr??]-v g F *é‘ﬂ}‘:d IEHE W FHA
oA ohAl 1047F 2wk g FH Auide] AR AFP(UENS]), DESMIN(SHI]), TUIL(Lwig)E Wd 4
Ao s gAgk § FFEAvAES o] 40l FF AvE YERE ARzl "LHHOSQE w57k 7F

=
53 7 AE R B35S sttt

gol| ofs) Agtel z®E #lg FAlol| bFGF7} w2 H7FE X g2

A (PC-CM-bFGF) ko 2 917t FErvbsZ7|AE(IPSC)E = 119 ZHASZ H)

THsE7IME B3 wjolE V| AT} vpxrEX 2 B dgo) o]
(e}

Hhg
A9 Yehe Aol <l

b e Al el =38k uf gl
A5 E7IAE AFe 54&

Fe
e

i
—
w
rlo

o
=3
o
2
lo
%
=
o2
(i
-
ke
o M
oZi
03#

Li

A4 FAA wd A4S e AT FFEas JATeAE
(Quantitative real-time PCR Analysis)& &3l &3} & tA] sl &Qlst Axjo|n, 253 E3fert £
W odjolfARM EE o] gl A RNAE FE3to] complementary DNAE sk 7 ZF F7xe] @dE ZARSIGITEH.
Zae BIFEANTA ZE Q7HjolE | MEFE AR House keeping gene$l £

complementary DNAZF & A A E=AE st 2F8stt. 2d 43 niEsl FxA0 0CT-4, NANOGE 2+
l"Fﬁ]ré FrEgh oA JElgd, S, s B Eke FRAe] ddo] FAAHoR o] Foixn

Q8T

5 e B Iy g gdrfaiMEze xAdstd wig wiRY 24ds 7] HEiA ey
raybiotec(Raybiotech Inc., www.raybiotech.com)ollA] o= 11 %i cytokine antibody array 7]|EZE o] &3}
o & 1207) waA g Hhﬂ@li% gk Afoltt, APl pEwozE QTR HAX & AR G
7]%‘3]1%“”4 HAA A=l 9= stem cell technologiesAte] mTeSRE AMg3}oitt. AETtel ARE gFRTo
2 A Ve gy dutE EF3H(normalization)dF il 1 Foll A mTeSR ZF3 W&ol 7F A A3 U= A

¥tk
oo gl
o b
_1&|<Ll £

Fa
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[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

ZIHSd 10-2012-0118407

o] E7}el(cytokine) &S A ESIT)H.

= 156% = 149 9EEA oz o](membrane array) A¥4E YX=(density) & ©]&3] S S vekdv). 9%
2 FF=(optical density)E FHsI= LZI# (sicon)= o]&3st 7 ARES S FXIAZ F HFik
o= AEg F IF7re] T Aozt Holk LHl o] = RolEIRIES Aud xR, TS gxae
ddo]l e A, =TTk Adate] ddo] P3| B2 RS EASY. S EXL FAEES Hlusly] HIlk
F OYZE YEhd 3o® Y ddo] 2 5E wiAo R ZAESITh

T 162> = 1594 dA g LAxfolE Kl 49 47he] Mol ELQle] ENTREZE DS} whiA o] &-& YERATE.

L 178 = 15904 AAZ DAl E HRl A9 471 AolETIQlY] e Fs SAs 7] A8 AAE mi-
AAN A E5ZAH A enzyme linked immunosorbent assay:ELISA) A= Z1g)=Z 33t ZAujolr}, Ao izt
o2 " AEY =FA71A e 718 g (Conl) I FHlE = mTeSR(Con2) S A&3ton A3
T FA9 R AEE 57 2 o] ofgk wiA| (sample) & 33 WHE AEFSIATHES] = pg/ml).

wge 4] HE TAE e

ojgl, AAldlE Fato] ¥ WHE US A AWstaat drt. ol AAde e2A # AYS Hrh A
Ao Aysly] fgk AoR, 2 Aol gxo wl & W o] Mt olE AAdel 93] Ay A FErhe
AL FHANA Tl A2E 7 Al dolA AP E Aot

AAle 1: Azbeiukg-RAlEe] Bk

A7 oAl Ejutel A §RE - (chorionic plates)S F&EHo g ®aste], thx|ar 37ColA 30%3F 0.25%
trypsin-EDTA (GIBCO-Invitrogen, Carlsbad, CA)olA] wjFdtATE. 1 Fo] 1 MEES 20% fetal bovine
serum (FBS; HyClone Laboratories Inc, Logan, UT, 100 U/ml penicillin, ® 100 pg/ml streptomycing #
7}3k DMEM(Dulbecco's modified Eagle medium)ollA] 37°C, 5% CO,, % 95% s+ Z7ol A wdslact.

O

2 A4S Al Avh(passage) 74 o 3-4dvheh m@ahelvh, Wi Eolel, ¥ d@AEe Wk WA
AL AANE AASD, T wel RAR Buk-fdl ARAL-fA AEE BASRGAT. 4F oF 2 Fol, 2
ol Pl HfAE-fA AES) 2RUE FAsdG (2 1 FE),

HPCs= 12" AltZHA] wjkala, o5 A

[

HFE A (stock) sttt ¥E 255 EfAAY 9 AR A}
(1500 cGy)F Zefolentold (cryovial) % 1 x 10 AEe] oz Faatgirh. uto] EAH O 7+A5E W
AL ~Eo0 =7 YEsr] A RT—PCRoﬂ 9)3le] Hl~ 5}9113}. o] 52 cytomegalovirus, herpes simplex
virus types 1 % 2, Chlamydia trachomatis, Chlamydia spp, Mycoplasma genitalium, Mycoplasma hominis,
2 Ureaplasma ureaticums E33TE. FME Zololw AIL ALRFT (BEFHEE 0007, 0008). H-AAd
gt EAE B HPCE w1 7]8k3l Tt

AN 2: ejukF M T ZA3E vlX](PC-conditioned media)2] 34t

A4E HPCsE 5T 1 x 100 cells/wel |2 0.1% Agte-m8E 35-nn U S olE o] HEaAt. 20%
Knockout Serum Replacer (GIBCO), 0.1 mM B-mercaptoethanol, @ 1% penicillin-streptomycin (Sigma)”} H.
Z DMEM/F-12 10m1S HPC7} AEH o] &= iAo A7Fste] 2441 7F Bt 37C, 5% C0,, ¥ 95% 5=olA

W F e mE FEsel 4Te] WY wusild.

AN 3: gk AT z2A3tE WYl (PC-conditioned media)E ©]-§3 wE3} Ae)e] AZMo}E7|AE
o A7z S HA4 L W

Aglelo] ExF Axujek Ao QzFefubS- M Eo 27 sE nlFul ] (HPC-conditioned media)E& H7}sk =
Hl AitfjolZ7|A2FE A Alo dF 3 37C, 5% C0,, 2 95% FXolA wigstadct. Arelutf-2iAl

¥ol| Z7A3}%E vjFu) A (HPC-conditioned media)= 48A17kvlct w3alitt. H1 QlftujolE 7| A Y= wfjF A 2$
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[0055]

[0056]
[0057]
[0058]
[0059]
[0060]
[0061]
[0062]
[0063]
[0064]
[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

SIHS3l 10-2012-0118407

Aot =X H AEuFE Ao At wjkS AldEte] Holm= 20A|H7FA] nEIPLEE FAEHHA A e dE =
Ao AL AT,
v 23S g015l7] Yal WY inverted microscopel @ BAEGI(E 2) u 5AUulT S E TA AL

B =
B3-S ZAEIY Y. E7)M¥E ¥A]A 5 alkaline phosphatase (ALP), Oct-4, stage specific embryonic
antigen (SSEA)-4, tumor rejection antigen (TRA)-60, TRA-81& WHAFMo =z (%= 3, 4, 7 % 10), Oct-4,
Nanog, @ Rex-1¢] ti&F A& RT-PCRO &Jaf(% 5) &e138k¢T).

RT-PCRO] AHE® TefolmEe thgat 2ok

Oct-4, 577bp:

CGACCATCTGCCGCTTTGAG (forward, A|9HZ 1)
CCCCCTGTCCCCCATTCCTA (reverse, A EWE 2),
Nanog, 149bp:

AAAGAATCTTCACCTATGCC (forward, AE9W S 3),
GAAGGAAGAGGAGAGACAGT (reverse, A|9W S 4),
Rex-1, 306bp:

CAGATCCTAAACAGCTCGCAGAAT (forward, A€W = 5),
GCGTACGCAAATTAAAGTCCAGA (reverse, A ERE 6).

<

™o 22 3}8H(immunocytochemistry)oll AFEE FAMGS 6-4 ZHo]EoA . B Ao, F2 AE
Z(adherent cell layers)g oA 10% X2EH2] H7bo] o3te] 1143} (15 &), 10% =<F 0.1% Triton
X-100/PBSE A7) 3L 4cﬂﬁ°u}dﬂi°ﬂ4& wjFakGivh. SSEA-4el tigk dat A= Hybridoma Bank
(Hybricoma Bank, IA)olA G943, ©hE A5 Chemicon (Chemicon, CA)S.ZHE Y3ttt ALP &4
< AHA 71E(Signa)E AHE-3EA 7450}@5} =712 mhAd gigk RT-PCRE +338kith. HA RNAE
QIAGEN RNeasy 7]E(Qiagen-Hilden, Germany)& AF&3le] #|Z3F5a, GAX= AMVreverse transcriptase
(Roche Molecular Biochemicals, Germany)E& Al83t= @Y AW Z 500 ngd EY RNAE Zgo|WdlolA]
gatgitt. PCRE g F, 1 AEES 1.5% optEx A oA FA5ta dH{ HEnto]=(ethium
bromide) & A]Zt3}a} it

volzp & o] ogh ejukfEfal el ZstE EVIAE wid iR & 71ES] AEFsE o] T matrigels T
ZToz o] nla AELS AT, 159 wicell research instituteod]A] S 7F wo} Z7|H XS H1
= o] &3tk EVIAES #£3e] 542 G4l £2TEA(ALP) &40 SA (= 71)& Fl el 1
Ay 2 o] ogk Aty o] A EdolEdA eutfeil el st wjolE7 MR vl mix 2 wjkE
255 (PCCM-DFGE(G)) o] 17AItH (4~571E A=) 717h) ol d74] nlEst FHE 7P & fAste 3 o2 vegt
(6% X7).

e

AN 4: sz =A8" wlFulR (PC-conditioned media)E ©]-&3+ v]E3s A FEUSZI|AE
(iPS)9] wi <
W=+9] wicell research instituteo]A VY AZF wjo} FVIAIEF H1Y Q3F FEvHsE7]1AME

ol ==

iPS(Foreskin-1) 2.2 58l HAUTt. A FETEE7IAXET iPSE QIZE wlo} E7|MXESF HIgF viz7HA 2 ]
= 7

o]

=

[‘

A EE FAskH Aulkel] ATSATH = 8). AAld 3 o] E7IMES H3le] 4L FHA F
(% 9) D 7+ ZV|AEY nE3} FAAx}¢] SSEA4, TRA-60 2 TRA-813} Rex-1, Nanog, oct-45 AXE
AN (= 10)S F3 s,

AAd 5 kA Ed Z2A5E W SR (PC-conditioned media)E o]&3F v &3 AEHY AztjolE A E

D FETNSESIAE(IPS)S Ao W £35 el (Differentiation in vitro)

o1Zkafol =71 M EE AW (in vivo) T AL (in vitro)olA AhiA (e, a1, Wuish ez E37) 715
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

SIHS31 10-2012-0118407

b

goll o) Azpde] sge Sl EcA QI7t eiubRAl el =13ke ul
S A9 (in vitro) gl E3HrEshd Ao BE E3tE=AE o

g kAT
1) WA A s}shd Wi
oo o] n RIS FA5H At e QAFEVIAIE e IPSCE 4AI ol mldkdt FH &4
(dispase)ste] Z2UYE st #obA|(embryoid body)E FAdske wlgx=ddqA 25 B¢ FHulYd
(suspension culture)sle] &35 F=3 F, Agd IddE A2 AT oAl 108 & F2ae
(adherent culture)3}H . E3}f-=3F widefx] Z7AS 80% DMEM-F12, 20%KONCK-OUT SERUM, O.1mM B-

mercaptoethanol, 1% nonessential amino acids?} EZHAT., F2AF AEES HAGAN xA 3}
(immunocytochemistry) o2 AITAS dAste] Wulsd, FTuldd, euidem £3t 7FsdAE <lsditt.
F-2F M Z(adherent cell layers)% g-2-of *1 4% X2l H7lo o3te] mAsa(15 ), 10% Ft
0.1% Triton X-100/PBSE FHA|7|aL 4TCoA AxF A= ¥ ysl w3 t). AFPY Desminol] gt dx} &+
A= SANTA CRUZ BIOTECHNOLOGY, Inc. Oﬂ AT 3} $al, TUJ12 Chemicon (Chemicon, CA)S.ZHF-E 43T}
I A¥RE & 11 2 = 120 e

2) A=A PCR ¥4 (Quantitative PCR analysis):

Aol 7 A QIztulobA]l, QIZF FZ=vhsE7|AE 9 A RNA 22]i= High Pure RNA Isolation kit
(Qiagen)E AF&3}F9 200 unit9] reverse transcriptase®t 500ng 9] oligo(dT)E #7138l 2 ug®l cDNAES &
2kl 50 mM Tris-HCl (pH 8.3), 75 mM KC1, 3 mM MgCl,, 10 mM dithiothreitol, % 1 mM dNTPs &3t %
1 AIZE & 42TCoA wbSA Y. AAEFAAREES ICYCLER (BioRad) = 1 x SYBR Green mix
(Invitrogen)< AR&3&le] AAEAT). denaturation 2 94TColA 30 %7+ WFEA|Z]3L annealing < 55Tl A
30 %37k, 283l extension = 72TolA 1 & &<k Ao 33 cycle WHEEHo] WHEHE Y. 1 A3E T 139
HERA AT

AA e 6: eutEMEe A3 A WA (PC-conditioned media)d] ZAZAIY &H-F AFEAY, AE7]
ME v E3 g FA9 FAAN FHEF dF

712 AE3E | ezt ol EV|AE wiGEA ST} Bl E owkyo] o3k Ejub-fEiAl Xl 2H3tE E71A
Z Y R 24E FRlsy] ek, theF 2ol wae] RayBiotech Inc.olA 7HEeF human cytokine
arraysS E3lo] Z 120712 AMolErlel wEEs Folsdu dRFLoezE #wlE 9 STEM CELL
TECHNOLOGIESAFS] mTeSR$F HlxL A& 313t}

1) 217k #po]EFFel &4 of#|o](human cytokine antibody array):

2 o] st gy iz (control) o2 AMEE WX E ZHZE 60719 Aol EFRle] ZHE Hole

nitrocellulose membraneo] 27 WH2-A|7]a3l(duplicate spots), blocking, incubation, washing ©AS AX

Al T3 biotin-conjugated antibodies® M7} ¥  streptavidin-conjugated peroxidase®} ECL
chemiluminescense reagent@ WHSA|Z1 H  autoradiographic film (BioMax Lite, Kodak)S o]-&3f
st ddstA dew 579 AERE Ao F 120719 AolEFI HES FA5Y. 24F

7o AFE YEFLoE AMEH |EujdN AvE FF3(normalization)dF L L Foll A mTeSR &3} 23
Fol7F AA 3] Y= MolETFl (cytokine) 58 AE3IT, 2 A3E ® 14 ~ &= 169 YERNSIT.

2) ELISA(Enzyme-linked immunosorbent assay):

MOl BEFF ZAAHE F3ll o 59 & U AFEs S &) 98 Raybiotechell A 7idte
Humna ELISA 7]EZ o] &3} /\’6401 APk, ko] A npR7FRE hEZT(control) ¥ AFLE HA3)
Al AFE3EE AL 4714 Aol BT 7S e t(standardization). AdsA S 100 wo] Ay iz

LS 717 93 4TCoA eWysl Br$AIZl & biotin antibodyE 7} ¥ 1 AlZF incubation 3ht}.
Streptavidin solution® TMB One-Step Substrate Reagent® ®¥F$A]Z1 % 50 0 Stop Solutiono & WSS
AANZ H microplate reader® AFEa] 450 mmolld EFEE SAHIAT. 4 AolEFCIY controls
samplesS-2 Al ¥HE A ¥ Ati(triplicate). 1 A¥E = 179 YERAATH

ool C
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[0082] opdelM v ¥ g dad AAld 2 mwel o) dAs= AL ofyal, L wHe] vjEA AMEE U
olubA] g W] diellA ofY 7hA A&, WE " Aol Fhedd & wHo] &k Ve EofllA F4e A

=

1
:
N

-bFGF

k1
N2
[N\

Alkaline Phosphatasé
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SSEA1 SSEA4 TRAG0

TRA81 OCT-4

EH5
< &
€
x F
ot [0
s [0
oCT4 F’, _ -
e 4
GAPDH ,
EH6
E20:
—t—PCCM-bFGF(G)
100 - —#i—PCCM-bFGF(M)
- PCCM+bFGF(G)
80 - st PCCM+bF GF (M)
PC-CM

40 -

20 ~

Undifferentiated colony(%)
(93]
o

0 T T T T T T T T v kT T T T T T T 1
$1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
passage
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=97
PC-CM PC-CM
+bFGF +bFGF
Gelatin-coated BD matri-gel
+bFGF
Alkaline Phos

phatase stain

PC-CM PC-CM
-bFGF -bFGF

Gelatin-coated BD matri-gel

-bFGF

Alkaline Phos-
phatase stain

EH8
+  Celllines: iPS(foreskin-1) ) # p8
. Feeder-Independent, Conditioned medium
PC-CM
-bFGF
iPS

Gelatin-coated

_16_
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EH9

RT-PCR analysis of stemness markers # pl0

¢ Cell lines : iPS(foreskin-1) ), H1 #p8
Feeder-Independent, Conditioned medium

PC-CM

-bFGF
iPS

Gelatin

PC-CM

-bFGF
H1

Gelatin
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EH]1

EB formation : Feeder-Independent, Conditioned medium
(Cell line: H1, Medium: PC-CM -bFGF , Matrix: gelatin coated)

2wks

Low attachment

* Analysis of pluripotency in vitro ( AFP, Desmin, TUJ1)

(endoderm) Desmin (mesoderm) TUJ1 (ectoderm)

EB formation : Feeder-Independent, Conditioned medium
(Cell line: iPSC, Medium: PC-CM -bFGF , Matrix: gelatin coated)
3 Ry =7

x100

EH]12

2wks

Low attachment

A So AL
iPS iPS
PCCM- Gelatin Embryoid body

* Analysis of pluripotency in vitro ( AFP, Desmin, TUJ1)

(endoderm) Desmin (mesoderm) TUJ1 (ectoderm)
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EHI3
Mesoderm : T(Brachyury) , HNF3b
_— . Ectoderm : Nestin , SOX1
Quantitative PCR Analysis  Endoderm: AFP, GATA3
GAPDH 0CT4 NeNOG T
20 2.0 2.0 20
1.8 13 1.8 1.8
16 1.6 1.6 16
14 14 14 14
12 12 1.2 1.2
1.0 1.0 1.0 10
08 08 08 038
06 06 0.6 06
04 04 0.4 04
02 02 0.2 02
00 X 0.0 0.0
ES EB 00 ES EB ES EB ES EB
p— Nestin SOX1 .o AEF! GATA3
2.0 2.0 2.0 . 2.0
18 1.8 1.8 18 1.8
i% 16 1.6 e L
- 14 14 14 1.4
1.2 1.2 1.2 12 2
1.0 1.0 1.0 10 1.0
0.8 0.8 08 08 0.8
06 0.6 06 s 0.6
0.4 04 04 04 04
0.2 0.2 02 02 02
20 o0 o R s ' Es EB
ES EB ES EB ES EB
EH14
RayBio Human Cytokine Antibody array
mTeSR PCCM-
Array 6
Array 7

Angiogenin  IGFBP-6 TIM-1
| BONF | |icFBP4| [ gRo, @

GRO-a
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optical density

cytokine mTeSR  average pcaa-y_g aversge

b-FGF

TM-1

TIM-2

IGFBP-6

KAM-1

IGFEP-4

1GFBP-2

L6

MCP-1

GRO

GRO-

Q53
as

a0
(1]
a2
e
o
am

o

oo
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The expression of cytokines determined using an antibody array. Densitometry was used to quantify the relative intensity of signal
spots of 5 fold change. The mean data were obtained from two dots in one of duplicate experiments.

EWI6
Entrez
Protein Name GenelD  Official gene name provided by HUGO Gene Nomenclature Committee (HGNC)
cCL2/MCP-1 6347 chemokine (C-C motif) ligand 2
CXCL1/GRO-a 2919 chemokine (C-X-C motif) ligand 1
CXCL8/L-8 3576 interleukin 8
TIMP-2 7077 TIMP metallopeptidase inhibitor 2

_20_



EH17

Enzyme-Linked Immunosorbent Assay(ELISA)

: GRO-alpha, MCP-1, IL-8, TIMP-2

SIS

- Control 1 : basal medium, Control 2 : mTeSR, sample : PCCM(-bFGF) (n=5)
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The mean data were obtained from 5 individual samples of triplicate experiments (n=5). concentration(pg/ml) ***p<0.0001
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KOREA UNIVERSITY RESEARCH AND BUSINESS FOUNDATION

Placenta-derived cells conditioned media and animal-free,

feeder-free culture method for maintaining undifferentiated stem

<110>
<120>

cells using the same
<130> P11-120201-01
<150> 10-2011-0035470
<151> 2011-04-18
<160> 6
<170> KopatentIn 2.0
<210> 1
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> PCR PRIMER
<400> 1

cgaccatctg ccgectttgag

<210>

2
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<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> PCR PRIMER
<400> 2

cceectgtec cccattecta

<210> 3
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> PCR PRIMER
<400> 3

aaagaatctt cacctatgcc

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> PCR PRIMER
<400> 4

gaaggaagag gagagacagt

<210> 5
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> PCR PRIMER
<400> 5

cagatcctaa acagctcgca gaat

<210> 6
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> PCR PRIMER
<400> 6

gcgtacgcaa attaaagtcc aga
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