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AA ... Procedure for deriving pluripotent stem cells
BB ... ES medium + LIF
CC ... iPS-derived extract proteins transfer
DD ... Cell seeding
EE ... Reseeding on feeder
FF ... 2nd transfer onto feeder cell
GG ... Subculture every 5 days
HH ... Stock RT-PCR ICC
Il ... Induced pluripotent stem cells 1 produced by treating
skin fibroblast cells of the FVB mouse with iPS
extract from skin fibroblast cells
Induced pluripotent stem cells 2 produced by treatming
skin fibroblast cells of the c57BL6é mouse with
iPS extract from skin fibroblast cells
KK ... Embryonic stem cell and iPS cell
LL ... Embryonic stem cell
MM ... iPS cell
NN ... X40 magnification
00 ... X100 magnification
PP ... X40 magnification
QQ ... X100 magnification
RR ... Alkaline phosphatase stain
88 ... Embryonic stem cell
TT ... Induced pluripotent stem cell 1
UU ... Induced pluripotent stem cell 2
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(57) Abstract: The present invention relates to a method for manufacturing personalized pluripotent stem cells having the same
differentiation potency as embryonic stem cells, which comprises the following steps: (a) preparing protein extracts separated
from various types of undifferentiated stem
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cells induced through a variety of methods (induced Pluripotent Stem cells, iPS); (b) infusing the extracts into adult cells; and (c)
deriving pluripotent stem cells having the same differentiation potency as embryonic stem cells by culturing the adult cells infused
with the extracts. In addition, the present invention relates to pluripotent stem cells produced by the method and cell therapy prod-
ucts which include the pluripotent stem cells. The present invention provides a very easy and highly efticient method for manufac-
turing pluripotent stem cells from differentiated, adult somatic cells using iPS protein extracts. Thus, the method of the present in-
vention does not raise ethical issues associated with the destruction of embryos and poses less risks for carcinogenesis from use of
tumorigenic viruses, which has been the most conventional iPS derivation method to date. In addition, the pluripotent stem cells,
derived with the method of the present invention, have the same genetic origin as the converted adult cells, and eventual use as in-
dividualized, cell therapy products having less immune response rejection, is anticipated.
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C57 vh-§-2= o} 7| A 3£(C57 mES) 9] F5F &5 FY8ko] Alxd nhe-2
3] A f-ob A E ) iPS ol t1&Fe] 0.25% E HA-EDTAZ 355k %] ¢ 8} o]
TR %k 3 01215 9 (phosphate-buffered saline, PBS) .= Al 4 8} U}, A 3
AL 2} Al E & 95 (100 mM HEPES, pH 8.2, 50 mM NaCl, 5 mM
MgCl,, 1 mM dithiothreitol, 2 3Z 2 Ef|o}-Al| A & A]) 1ml = A & €} 3}3L 539
SHHA 2B ] B H A] 30~451 B¢ A ol AT 20-Al 0] A Bl 3
TAL7]| 2 3~5% & Al A o 4 S} (homogenization)A] 7] 2L 15,000rpm O = 304
&2k, 4°Coll A A4l 2] sF AT s S A2 HE el 5 7] 31 -80°Col A
H skt 358 Wil 9] 5 Lo = 20~30 mg/ml H ] 3T

Q) A A A SE 2] A 323 v

g ol A = A A A Z = C57 BL6 PFF-2=2] 3] 5-A4] o} A 3 (C57sFB) <
FVB 7}-$-2- 9] 9324 G0} 4| 3E (FVBSFB) & AF&3}9 Tt} A7) Al fro) Al 32 o
EYA-EDTAZ A 2] 8k 3~ 21718 PBS& Al A3ttt Al 3 A2 S 21718 Ca+
2 Mg?+ free Hank’s balanced salt solution (HBSS) ©. = A & & (Al 3£5* 100,000
N 1008 F) S -, 1.5ml FH 2 H AT} 120g, 551t 4°C 2 swing-out
rotorol| A 4 g slo] A& A3 AEE thA] 2712 HBSS 97.7 40 % A & &
A1 F- 37°C 4=Z(water bath)ol| A 237} -3 A] T}, Streptolysin O(SLO) &
2}71-¢ HBSS &= 3] 4] (1:10) A1 A 100 g/ml ¢ 552 whEa1, A7) dkg-olo]] SLO
s A M 230 & FH7Fske] #F SLO & X7} 230 ng/ml 71 W Al 3} 3T} 11 $-
10350l & A olal & Ao W A, 37°C =0l A 504-7F w2 A 7] vh&-
A S-9l ol A Z}7F HBSS 20040 & 3 718} al 120g, 4°Coll A swing-out rotor=
AF&-3o] 5E-1F A4 B E A A BT

(3)iPS FE = A A M T8 w

7] M EFT BAGE AR A AL Aol gkl 7] iPS &= 20040 2
A skl 103 10004 27} ¥ =5 3kl vk, 12 31, ATP-A A Al 2=E (10 mM
Aoty Eawo]E W 25g/ml A o}¥l F oA, 22 ImM 9] 7 E Y QE| =
E ¢ X AH 0] EWNTP) & #718)aL, 1030 A ol &= 4] o] FH A 37°C
FONA AL St A AT WEgo] B 5, A A S A 538t
#13}o] 2 mM CaCl, 7} - wlol= 7] M 32w A] 1m¢ & 3 7}sko] 37°C
vl F 7)ol A 2A] 7F B0 kS A T}, A7) Wl o} 7] A 3E Wl X| 2+ DMEM | 10%
FBS, 0.1mM MEM H] & <= o}v] 1-2F(Gibco BRL #| %), 0.1mM
-] 7} E o] BF-2-(Sigma A 2), 100U/ml # 1] 2 @ (Sigma A %), 1004g/ml
2~ E I Enlo] 2(Sigma A ), 20 ng/ml ¥ AW ] A JAANLIF) 7| 71 v X &
AFE-3F TR PBS Al 5, A2 B ElS A7) wj A 2 A A EAI 7 $-0.1%
Ae}e o] 589 dish o] 100,0007H 2] 4| 32 seeding 3} T}

4 iPS 5ol Y AAA XS v oFslo] whEd vV ME S
T sk vl

7] dish & 5% CO,7} &3 ¥ = Wl 7oA 37°CE 2] 8h e i s}l o,

(1

O

==

N
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371 (3) ol A ok s A g v ok 7] Ml 3 WA F ARE-SF T al g A 2 §- v A =
ke Flom 1 F= wjd m A& gk 5= AT v 79 A mitomycin
CMMOC) 7} % 2] A& A 32 ol v kst at, &F 7] 9] dishE 5 7| & o] =,
129] W& S A4 )3T, W) F 1490 AD L) AN 2 212 A Fol A
SAA BT, 44 A E 2 STO A E5 AE 39T,
[34] o] 5~ A vj A& aulghel] 5 sAol] T T A R A A A H =
=4 =

Eas A i i KR 14°‘ﬂH(D14 5] o gtEd WeErAEE e
AR W F Aol A F 2 o] =5 ST Ao, XA A Q] STO Al 3ol #3]

5,44 A(D11) A2 F 247} ﬂ%é’k@gi 4-57) AW a1, 79 A(D14) = U
Aeegar G717 v A 2 22171 20-307] #2E 1, 109 #(D17)3= 2007

ool HRYE Oé S AR o weF 18°WH(D25>_ 1 E o™ o)
S Aro o Aedl Fruts 7| AES A 4= Q)
[35] 712 v o 4 3fo] w3 %‘5%71*12 F s = A A0 gS

HoAF = MEEE = layol EUAT 7] Rl o e e e A2

I(FVBSFB iPSel) 2 2(C57sFB- iPSe Y= X 1b) 2 1c) o] HER S o1, A7)
w7 T Bl 2lofA] wljobE VI M AR R g ol A e

—Zrﬁ% A zzel] AHE-H iPS oF A 2 FHiko] E7eE o] A&

RO AT 1d F2). B3k, 7] el e frE e EsI AT e

Hj ol 7] Al EL2] &7 91 Alkaline phosphatase $4 4] 973 A7 (W22 <

LERH QIR 1e 32). A4 2748 Fad (3] A) & A A A S o]

[36] A 2. RFY ST A XY FAA R gz B4 4

[37] (1) fr =} drel f-A

[38] &7 Ao 104 AlzH vhsET| A EE Eaﬂ "EDTAE A 2] 3}o] wo]
F- AAAME AAE H 8l vl dish ol Fo] v F7]el A 3053 FATE B4 2
v 53} nhe = 7] M & 3] 923F v}, TRIzol A QF (Invitrogen A} #l| &)<

Ab&3ko] A A RNAE 98l vt o AA-S a4 1 3 W3- (RT-PCR) &

o]-&3}o] cDNAE 3+ ¢k 3 Nanog, Oct4, Sox-2, E-Ras, Kif-4, c-Myc, %

) Z 7 291 GAPDH(glyceraldehyde 3-phosphate dehydrogenase) - %1 A} ¢]]

5ol A ]l szefo]H & o]&-3}o] PCR & %383} ¢lT}. Nanog, Oct4, Sox-2 2! ERas

= HjolZ 7] M| SRl A Hol= S A 7l o], KIf-4, c-Mye A Ak =

HjobZ 7 A 32 Bl A A A SE ROl A g 5 W = QlE v o] A<l

frd Aot} PCR AHE & o} 72 2~ A A7) 5 o2 #-A3lo], o] & Fd A9

e S 9ISk A3 & 29 a) o YERYAT
[39] 229 ayoll W, A XA ESTO) 2 Frg S

A A 4| 3E(C57sFB X FVBSFB) ol 4 = vl o}= 7] xﬂ# —E— 2]

Nanog, Oct4, Sox-2, E-Ras 7} W& & %] @52 Wb | 12 kg o] 1}

W5 7] A 3£ (FVBsFB-iPSel ! C57sFB-iPSe2)ol A = o] & &

FA A=) W H vt ¥ 2 a)2] C57 mES += C57 WF$-2~1fo}57)
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[40]
[41]

[42]
[43]

[44]
[45]

[46]

2|1 3}, FVBsFB-iPS +=
w P 0150l 18

< ‘ﬂ“ﬂéﬂ el o] 8 5 WHs % 7] A 3 C57sFB-iPSe2 ol tf 3}
vl o} 7] M| 32 9] E-o] T2 Q1 SSEA1(stage-specific embryonic antigen-1) ¥}
Oct4 2] Htel o] -5 2213}-¢l ), Alkaline phosphatase 3 22> 5742 &34 71 E
(DakoAF Al ) E AFESESL o, wljobz 7] A 3L 8] Kol 29l vl 2l SSEAL ¥}
Octae] WS o]0l b2k A2 o]4-3o] whuld uhelol s A a3t 914

AL 4 100% W E-2-S o] &3to] AELE 114 g 9 PBSE A4S 3l 1%
BSA &9 0 2 B = 7] (blocking)= 3} T} SSEAL I} Octdoll Ul gk 12+ sHA] (ZF2F
Santa Cruz BiotechnologyA} Al &) & #] 2] 3} 4°Cel| A 18A] 1t &t vH-g-A1 71 3,
PBS= M A& )31, 12} &4 of] )l & 3o &2 232 &4 (Santa Cruz
BiotechnologyA} Al &) & ] &) 8o A 0| A 1A] 7+ 5 QF vH-&-A| Z U}, PBS=
A AL 3FaL, v2-E (mounting) &9 0. 2 v}2-E S ¢+ 3 & %5 & V] 7 (confocal
microscopy)s AF-&3Fo] Wl o F-& A ko] T A 9E 29 b) o
L} e 1T}, BF 3= bright fieldZ ¢ 7] 3w DAPI += 4',6—diamidino—Z—phenylindole
E ougiv}, E2o pyoll whE, E o o R R Whe s A E =
Hjo}&Z 7| M| 32 2] Eo] Wiz 9l SSEA1Y} Octd7 S < 9]‘:}.

A 3 REY ST A EY 35 4

Ao N O B e WhsE Y| A T L sls ol o] wiolsE 7] Al A9
& A g 75 A (pluripotency) = 7FA = %] 71 o] & A1 3 3} T

() AA Y] sk

wolbgol b o 2 fiE Y s AR AA Y E8eS A8 96
A A A 32 ol A A ok gk w3 vhsE 7 Al R ﬁiq B A A A E Y ol A o vl
18 7 (D25) E H4I-EDTAE A ¢ alo] ulof Wl 5= XX A| 32 A A E 93l v %
dish ol g o] W k7)ol A] 303t AT 4] &2 V&8 theET A LS
gl 1x107 M| 2 S T35 353 9 A 3 5 (severe combined immune deficiency,
SCID) v}-9-2=9]] 5] 8}-5=A}(subcutaneous injection) 3} . 47 - F A H 7| F&
T30 4% 3} F Y 8] 3] = (paraformaldehyde, PFA) 2 G A 71 3 5734 21
dl2}3 X o (embedding)E 2! A & . 10um T 2 Z A4S 2}
& n}=-2! & (Hematoxylin) 2 of] £ 2l (Eosin) & -2 3} 31t}
L 3o mEwy, B ol i O 2 A2 fFEvteE 7| A EE 118 3k A

S =

ozi

i
r

g ©
ol
—|—40r

2

F o4 © & 7] F(teratoma)©] FAEH S & A0 (a), F A 31 A
A 0 ouje] Fale) A %AW AT, A 2ok B, 1 3
Fx), Sls) el E2A L IHEA (MG, AE, SF S, B3 FD),
T ] il Fg A (], Hn A A, HE ] F, E3d
Fx) T o8 5 e 7 = Vg Fol YA E S nAFAY
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[47]

[48]
[49]

[50]
[51]

[52]

[53]

A7) AdE Bl g e R i AT A A 2 A el A
ol 7| Al L9t S A gk Lk, 5 el ], Sl sl R il e g hsket o
(@] o

= T A (pluripotency) < 7H &

gl 4= AU
() ALl A AW 7)< o] &gk AN whe ] A
Lo o R g Whe A 2] AW whe S A58 98k
40 A 2} (tetraploid complementation) 7] %= AF-8-3} 1t} 527 H vl 9]
2A| 7] 2 e 2 wjotoll A7) A 22He 7hake] Al ZE SR §ieke] A A9
FE2 oA 4n O 2 WHEO] Bt B 22 o 2k A A 5= 9l A F)a, o]
E) ] okl iPS & 7FRAAIRE Q9 o] Apgol] A AT A A A 2 Hjjofrt

WA S5 g v, A7) 7 A o] WS f Al W I Sl TE I 4= 4H1 A
FH 748 o] &3ko] ol A A1 F- 12,5 Hlj 9] wljolS H o], whekA
Hoabgol b o 2 fid WHeE 7| M2V 248 A AE e S e ol
A 3

AN 4 FA8 AL B LEY UsEIAE S
HEobgol| A - w7 A E 7 GaA o] A ¢l ipS 7| oy &
ST o

A) A A 320 7\1 7] %'5‘}%\75‘% ] 538}7] $138}e] 54 MIT (microsatellite) "} A =
= E & 500 e IT A A o=
A A A 3 ﬂ oﬂ A v eFek v 8t TheE 7 M A HF 2 Y E XA A Y ol A 2 Hlj ek
18 7 (D25) E §21-EDTAE A ] 3} W 5 2}71-¢ PBSE A4 819l ok
Al E AL PBS 20010 & A B E-38Lar 1.5ml 52 2 %20 E42] DNeasy
Blood & Tissue Kit £} DNeasy " 14 2 Z (m
Al DNAE &30tk Ak 4 A&
nlA 21 DEMIt102 2} D2Mit285 o] t] ¢k gl o] & o]-8-3}o] 7|+ DNAe| ) gk
PCRE 233}t PCR AHES 2% o} 7} 22 Al A7) 53} a1, EtBr= & M 3)o]
EME= kA
L 50 mpE W, C57 nhp-2=oll A el &k A 2 A 3E(C57 ¢FB; C57 BL6 mouse -
cardiac fibroblast) ¢} FVB v}-9-2=0| A 53§+ Al &)| 4| 3£ (FVB sFB; FVB mouse
-2 skin fibroblast) 7Foll = 1 &l o] A X|3}A] gk o™, C57 v}-9-2 -3
Hlj o} = 7] A 3(C57 mES) ¥= C57 vF9-2= -8 AR A E 9 Ak G H8S
HolFErt, B8k C57 nh-9-2= o= 7] Al 3 (C57 mESH FZ&5% S FVB v$-
2 A A A 3E (FVBsSFB) o] 591 3Fo] =4 9h5% 7] A 3 (FVBsFB-iPS)+= FVB
nhg-22 f ) A A A (FVBsFB)Sl} SR8 o] ol }tq, =229 3T
Hj o} 7] 4| 3E(C57 mES) FrA ol A A Bas HAFIH. o=
FEd WsE7] /H]E(FVBSFB iPS)7} S5 &-0] ﬂz‘%’& ¥ A3 A Al 3E(FVBsFB) ol A
e vy s s A Ed S S 8k Aol
olel| t]&}o] FVB vh-¢-2= a9 iPS &l 2258 C5
A Frob Al el F]isto] Az g o
Wb s 7] A E(C57sFB-iPSe2) 2] 74 %, 552 A 33 FVB vh-$-2 -1

mini spin column) = A}-&-3}-¢],
L 7—1;6]-_/[1 Q) = Exq MIT

=
o
P>
o
=
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[Fig. 1]
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[Fig. 2]
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[Fig. 5]
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