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g Al A
o] BAR: QA% & W7 A X Fo|FHA LS EFA
N16-F2
7l & &ok
g 2 Q1 & W5 & 7] Al E(naive pluripotent stem cells)ol] 5-0] 2 0.5
Agteh S S22 A NI6-F2 B o] & Aikshz stol Bg] kvfel] w3k Zlolt},
w73 7=

Ths<& 7] Al X (pluripotent stem cell)+= 3+ T 5h B M X E L3S
N+ THE 7H M EEA v, fAgol, ALY 7] vljolo] iRk
(blastocyst)oll A =] & 2] 3} T} (Evans et al., 1981, Nature, 292: 151; Thomson et
al., 1995, PNAS 92:7844; Thomson et al., 1998, Science, 282: 1145). 31 HA] 213t
THsE 7| M EQD Q1L wjo}& 7] M 3 (human embryonic stem cell, hESC)+ 19981
1] James Thomson®HAFE ol 2] &l <17k W& wjololl A &+ % ) 31 (Thomson et
al, 1998, Science, 282:1145), 200719 = ¥ £ Shinya Yamanaka B} A}E o] 2] 3] 4]
FrAA =lel o3l 1k wjolE | Al o} FALSE QI v s 7] Al 2
(human Induced Pluripotent Stem Cell, iPSC)7} € ] %1 © ™ (Takahashi et al.,
2007, Cell 131:861), 2013\d ol = "] = 2 &% o & Shoukhrat Mitalipov BFA}E o]
o & HAFe] & x| 8-S B3 <1 HA v ol& 7] Al £ 7F THE o] A A (Tachibana et
al., 2013, Cell 153:1228) & A 35| ARt Rb5E 7| A E7F E A g
b7 A E= A Edo el Al A g A2 E F3He] ALk 7 =
A A s B (self-renewal) T} T} 3F 3173 3} 53] 2} =Fof] o] & AlA|Q] &
M3 H-315E 4 9= A WE-$l5 (pluripotency) 2] & B
Abarel] o] gt 54 A7 A3 A4 Al 5 M 2R F-3HE f st

NS Ao 7 E) el BE QA ER B3 e 4= 9l
ThsE 7| M= v Al e ste] A4 SV A EE FA4dSEal Lt (Hackett and
Surani 2014, Cell Stem Cell 15:416). 2 A 2 = University College
London¥} Moorfields 9+ & =91 A A 1991 =914 SHul H A Z
A5 QI Mol 7T Al Z o A e §F W A AT A E ARG Sh] Al &
S| EA o2 H oln] 1 7EA S AT o R T8 (Cruz et al., 2018
Nature Biotechnology 36:328).

2007 MotV M2 H vt SV A Zele tE 59 stV A7t
Q=3 v AgtE ol o] &l F Aol vk A1) 91 (Epiblast)oll A -] F o
il §1 = 7] M| 3E (epiblast-derived stem cell, EpiSC)2}al 88 =] ] o1, n}-9-2
HjolZ 7| Al Z o} nhzk7HA &2 9hsAd & 7R A Ahil] & AT o AR,
npg-22 ol 7| M Eof Al v R A2 S A 2pol 7t WAL, 23] 2 Q1%L

Mol | MES BEjet A o 190 PR SAORE FAR 5AL

o]
A

-
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B9t} (Tesar et al., 2007 Nature 448:196; Brons, et al 2007 Nature, 448:191). wh2}A]
Cambridge W & 9] Austin Smith BfAE /-7 9 ThsE7| A2 F 7HA o &
A R EA s A ol Abgoll 2l r] A T2 b o A 2t A
(pre-implantation epiblast) 5= 2% 3?— 1§ (post-implantation epiblast)°l] A
22y s A EE 9 7 e, 2 d b7 A EE F (naive
1= ground) A H] THEAL, ZLF/]J— ZWT A T E = (primed) A E] RHeAd o] g AL
5} 9 t} (Nichols & Smith, 2009. Cell Stem Cell 4:487). <= el &} == 2 E]
WHsE 7| M E= A ER ek /K-]Xl-}\E, 39, weEst A A2A
7 % (germline transmission) s ¥ G ol 4] Zbol 7} W&, & el = A HHSE
e R Ak S ST ey, &5 ARl 2HE 35 (dome) B o 2 Alel
EGilos AN FRE wol e 2 xpefar, S ot = A7 o] A
ol HAFE A > AR o] B2 AlZ= ks gol 7ty o, v e s Gt
U Ha, A Agseol v s i 27 vhe= 7]/‘1]4?-_ Aot
(Hackett and Surani 2014, Cell Stem Cell 15:416). "}-5-2= <= Wl o} & 7| A 24 &
Az vjolZ 7| M= B F 2 o] wjuk o A Fef Yo npg-20 2 &
Bl el A el gl 9 & 71 A E(EpiSC) 9k oFF FrAFete] &
V| MEE EFE 7 dom mgagel A & ol | M g &
2 838} o g M nfg A EplsCﬂ o = A EE BolrA B = A AElE
Wl FE) A TFAL & = AT} (Tesar et al., 2007 Nature 448:196; Davidson et al., 2015,
Development 142:3090).
A ThE QIZ Whs E VM 2] etV X, BA ol YA 5%
A F S S Bol= & AEE YR AL Qo A, Q1 m) kAl
A Zd A RSV M EY & R eEVIMAEE FYetE = A e
2 T5E& Bojglit) vt ol VA EE MG o E3 A8 E oA &
NEF 27FA] &8hA A s A<l v EZ 24 5} A F]v}olA] (Mitogen
activated protein kinase; MEK) #] 8[| 4| ¢} = 2] 271 &4 7110} A 3 (Glycogen
synthase kinase 3; GSK3) A sl #] 2D)& #lj A o] H7}stH =& = A HE
FrA ko] ¥ha] 2 W A (Ying et al., 2008, Nature 453:519), ¢13F <=4= 7H5 4
Hlol= 7| Al =& 98 2010 MIT9] Rudolf Jaenisch "35> KIf4, KIf2,
Octd-AAS =9 93 3 a1 LIFS) 2i vl Aol A &= A e} SV N E2EEH 5=
A RFsEV|MEE FEe o, ek & v kol A 11F A A 9
A= T (reprogramming)S S 3l & A E) QIZEIPSCE 2 83T (Hanna
et al., 2010, PNAS 107:9222). Cambrldge t 8} Austin Smith ¥ -2 Nanog, KIf2
F A A =91 F LIF, 2i, PKC # 84|, & o} 25 = H 2} (ascorbic acid) S ¥ §}8}=
W QF WHH 0 2 Q17 o The SV M X2 758t (Takashima et al., 2014,
Cell 158:1254). 71 & ﬂx} o flol = E Ak O}Eﬂ A oM TRt
sheh A A A TS o] &3 = A E) I TS EVIMAE FE vty o] B
o+ 1350l o] &l H.31¥ ) 014 (Chan, et al., 2013, Cell stem cell 13:663; Gafni et
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al., 2013, Nature 504:282; Ware, et al., 2014, PNAS, 111:4484; Wang et al., 2014,
Nature 516:405; Theunissen et al., 2014, Cell Stem Cell 15:471; Duggal et al., 2015,
Stem Cells 33:2686; Guo et al., 2016, Stem Cell Reports 6: 437; Qin et al., 2016, Cell
Reports 14:2301; Zimmerlin et al., 2016, Development 143:4368; Guo et al., 2017,
Development 144:2748; Yang et al., 2017, Cell 169:243), F- 5% 217+ &4

e BV A E 5ol Zhzhe] Whiiol uhet M w A= det A2 e A o)
S0l A<= o H3] =4 Folt

A2 )T, T, o et A bR, AR, B 5 Y WY Z FHow
R840 Q) s AL PP A eteliz Aol XA 1
ol iz A1k 25 W ETIA T A= B FHE W oIk At 5

F B AL v oFatr] At 3
H #(gene edition)©] F-& &4 o] 7

=78 5= gl A e whsEV A ER 7]t ®U} (Collier, et al., 2018,
Bioassays 40:1700239). 3t A| 7k o} 2] A 271 A & QIF Sits = 7] Al 3
SA4do] Zhzte] o) wpef A& A2 del AEe F dE e 54 o
T3 7F A8 Hold A eErt. wheka] Zbzko] mj ol A = A H, & A E,
% ZF (intermediate) B 5 o] -Z A ¥ o = A E)
b7 M EE EstA Eeleke] o] &3 7 v 1 vHA (marken ™ ¢E A
U A 2T (Collier, et al., 2018, Bioassays 40:1700239). & A <=4 el 2} &= A El
AL NSV MESE T3S 5 = Al 7HA W ol el A le=dl &
AHolAN = AEH a5 A= A5 A & 31 v AE o] &ok=
WHHO R A HA = CD24 vHA R & A Efell A & WA i sta &

AEfoll A= A A skE A& o] &8k A o]t} (Shakiba et al., 2015, Nature
Commun. 6: 7329). 7 HA] HHH-2 ) T4 A 2= A H| A7 W7 A E vAd

off

4

SSEA-47} Q1% o= W= 7] Al ol M= 540 Q1 A& o] &3h= Wi ot}
(Pastor et al., 2016, Cell Stem Cell 18:323). Al H & HFH-& 4= 2} eff <17k

s &7 A Xl = AE3HA &= GPR64, CDH3, NLGN4X, PCDHI & 91413}
dl 7k A & o] &ste] & H ARF RhsE | MEE sk Wy ol
(O'Brien, et al., 2017, Stem Cells 35:626). -4 T Q1 7k 5247 Whs-& 7] Al o) o] &
el 7 4 el vpAA 7t gl el A A LR e SO o Aol
EAH o] QU= Eel A A3k 25 W E VA ES T 44 L) (Collier,
et al., 2018, Bioassays 40:1700239; Trusler et al., 2018, Stem Cell Research 26:36).
% < = Cambridge™ 2} 2] Peter Rugg-Gunn ¥ 2 4865 2] Al X3 H npAE
A3k FAES ALGSte] 25 S F Y QI MBI A EE
Tt A1 e sV A AR A <1 CD7, CD75, CD77, 2 CD130
A & Zrol vt ol w3 3131 ) (Collier et al., 2017 Cell Stem Cell 20:784). &} A W+



(o= ]
H

PCT/KR2018/013634

Wl ool ] A

]_
(extraembryonic cell)oll &= A 33 R T} whebA] & A ARg5] a1

Ay
s ol

(epiblast) ¥} 1]] 2] A]

WO 2020/085563

B . o
< - < Sl
~ Wz g
—_ e w0
o o - R A EHTXITE
1o o Ca I NI T T S X o W
B g Wyl T R R ST QF T %
GAEE WL ® Y oge o .mm_xLagﬂs
~) <5 o o o i | ) o 3w T m o % B %_
W o R LT W W) d W g o SR =i
5 of = mN o W MR RS EE M AT )
ol B o M UL R 'R - OO R T =gy ogn
L@]viﬁo Jlo = = =T T Mo ™ - T o— @ullA. L=
o7 0 — oo I o N N "R R PR gy K mo ol 2
< X =2 R R TR e B o g o
= NS oo W o g oo o= RO BB
o™ B = T B o Boop 63 A W B R 9
o P E T P W W W oo Mo W, MY T £
w5 X S e T PRI D P wat S
-t A < ~ ~ e T T ST <0 =l >
W 63 o O o oo o B oo N B <0 BT el F o
o o e — — — — — — o = BN & &
© o T N AR ARARLE LT T B
T ey 0 O RO g RO X0 KO o X LB g
o= Mo M WOXZ Aoy o gy o my ol g o o WEn T =
< ol o 5 - - - - ~ N = Lf _— Yy e — @E
- SO Rt = e O~ N el SIS~ NI gy o w O g ST
= — T WX . K R R R T R O A~ A M X
0 oy A K . K g g < 63 Hem By
=our T T = 2B BT BT WY B oy B gy B ™o Z @ O R %y
oo P e A o e o s o B o B s - o B O i 70
TRy g SR g Rgragrararax We LTy lTw
BB L PNIRPLRPRRNPRPRERY ww ey
o Np o N O N~ oo w N o a m o m  E T o o e WP
7o o ﬂm A oy o Ko py Ho my o gy o gy Jo my Jo o o X8R s Tor o
rezzEzd? RN Fdz %" OF PR R OF R OB T 8SHAeH T
© E x®» a2 zZz zZ =z =Z = =

(primed pluripotent stem

Ay
s ol

s 7] Al



WO 2020/085563

o)1=

5o,
o el

Eoldox Agshs, 3

cell) o) = A% 0}7(]

[18] 5.8 1%EE=2

[19] 6. 41 £
[20]

A ALdH T 10

MEAHT 25 3
AT 138 3
MAHT 145 3
kY2 ﬂg}: =

[21] 8. %

umyu

O %

E oz

= Ua-

[22]
[23]
[24] 11.
[25]

[26]

[27] 14.

[28]

oL
o o
o
9,

a2

fe

[29]

r
=
{o iy

o,
Ir

Wi
EAD

i X oo O
ot
ol
fo ™

ol
£

X

b T

o
u
e e

2
o =

o o

=
2
o I
%
mlm

[30]

A,

pLai g

T1e

HN

[31]

9] A s
7. @5 600 oA, MAUZ 95 2 3Hsh=
complementary determine region 1; HCDRI)

[e)
Ei@_

AN FT 118 ¥33F= HCDR3 S ¢l
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FEALEHE.
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[32]

[33]

[34]

[35]

[36]

[37]

Wl F3E 212 i5(dome) -2 <-4~ HO Al 3 (H9-2i/L/X/F/P) 2] F.&Folt},
5223 FACS ¥4 & B8t & 13 vb5& 7] Al X nbA <1 SSEA-3, SSEA-4,
TRA-1-60, TRA-1-81, CD24, ¥ CD90%} ¢13F == THsE 7] A 3% v} 91 CD7,
CD75,CD77, 2 CD130 &S HolF I o2 Ay &5 vsE7| A E
(H9-2i/L/X/F/P) ol = CD90-E A| 9] &+ X & & k52| Al 3 np7] 18 o]
astal o b E VA X H}ﬂi A2 CD7H CD77& w3l o] F713He

O

T=/AIE 5ol A el 22}
71 A3 -7 A} (naive gene)$!
Stella,E rrb, Prdm14, Rex1, KIf2, K1f4, KIf5 & o] = H9 A 3£ o A H.o} & #] 3]
F7bslal & W=7 Al /- A A} (primed gene)?! Otx2, Sox17, Dnmt3B & -2
S H Al Eoll A AT Holi= 1 o))

% 4= FACS 3415 Sl A g ol gl &8
CHA-hES4, = iPS-NT4-S1 A 3ol = A7FstA| e oL, B & np-9-2= wljo}& 7] A 3
(R1), "}§-2= 0| o} f-ob M X (MEF)©ll = 2334 &2 HolFu), et
kgt A H-A ol A N16-F2+= Q1ZF vl o} <& 4| 3221 NT-2, 2102Ep,
NCCIT®l = AgHapA 2k 72 2] Al oA £ 5 (Huh7, A375, A549, HepG2,

3} N16-F27} & H9, &

NCI-H146, SNU387, SH-SY5Y) 3} €17k W& ol b3l - A 3 (PBMC) ol 3= A5
AslalA] RS HolEr) oju), AMe del 28 A o] a1 3] upEe 23}
A T E8kek A o 2T AR ot

% 5% FACS #4418 FallA] ¥ 0y o] G d & E3A N16-F27F &= HY, &
CHA-hES4, = iPS-NT4-S1A| 3ol = A jFeh=] & a1, 2i/L/X/F/IPE i@o}~ Al
7HAl T2 W H 0 2 f- 528k o9 HOA 3 & (H9-2i/L/X/F/P, HO-2i/L/F/A,
H9-LCDM)3} <=4 CHA-hES4 (CHA-hES4-2i/L/X/F/P, CHA-hES4-2i/L/F/A,
CHA-hES4-LCDM)°l| i= A3 st 4l & Hol= 13 ol &3k N16-F2+= &=
o2 JH eV | EE F 5 TreE 7| M 2F2 iPS-NT4-S19| M &+
iPS-NT4-S1ol| = AgetA] gL Al 7FA] & W 0 = /58 57 iPS-NT4-S1

A EE (iPS-NT4-S1-2i/L/X/F/P, iPS-NT4-S1-2i/L/F/A, iPS-NT4-S 1-LCDM)°ll =
AEst= A& Holr) ol A& G =23 A o] a1 3] upE-& 24
Ak 28k '& 2 &= AR o]t}

2 A N16-F22] EE1 (c)I} EE2(c2)9] dlo] B g] Snf njj ol o] A
.G A Lﬂrfﬁﬁli A A2 v E 18I (protein-G sepharose column
chromatograpy)f#_ A A8kl 10% SDS-PAGER 41 8F 19 & &2 HC= T30l a1

Ce A& vttt

5 72 17k vjo} &AM 32 NT-2 A 32 3 -& Hl-o] Q ¥l 3} (biotinylation) $F -]
N16-F2 A S EA) F& c13} 28 AHgsto] U
-5 10% SDS-PAGEC A 2431l (145 A), THA] Al 26 EefR o=

_>?1_‘4

l-ﬂ

A7\, 24
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[38]

[39]

[40]

[41]

[42]

[43]

PVDF "} 0.2 %7] 31 2~ E 2 e8] Y-HRP (SA-HRP)Z ¥4 & 13 o| U} (L 22
B). 34| 2 w1 ke 23 A& 54 Ul (No AbS 2 slGlth e =

83l o, oF 45 kDa 1ol 34+ @ H o] Bl
% 82 N16-F29] ¢l EE &4
SDS-PAGEC A 8] 35to] EH
LC-MS/MSEA] & S8 ¥ g o] vl 234 N16-F27} 912 f+= &gl
CA14 (Carbonic anhydrase 14) ¢-& Ho]F= A2 B A5 77H9] flglol=
(BN 7ECALA A A ofu| At A F Foll A DA BE= =
Aol
= 9& NI16-F2 &4 2] c2 23 Xx H o
SDS-PAGE° A #-2]ste] EfA o R Avtsh & A2 Jeol=s
LC-MS/MSE4 & &8l ¥ o Gd FE A
CAL14 (Carbonic anhydrase 14) = HF5-3] A qu —Zr% 7é3ﬂr?-_ l"?*’“-ﬂ EAEa)
Aetol = (WA 7F CAL4 A A o n] Ak X
HolF= Adfolth #A41 5 A fAeto]l =
CA149) & Hol 1
%10 Iy o] dAdEF 234 N16-F29] F £ 8 cl13 c27F CA14 @il 2l &
o1 213te] WMo 2 7] 7] =% A &ol3t7] o3 CA14-§ 12 k= E7)
% 2] Z 2 Y (rabbit polyclonal) &-CA14 (GTX81537, Gene Tex) FA o hA NT-2
M EZ A CA14E HF 7 (immunoprecipitation, IP) A 71 ¥ 7] 3-CA14
A=z 2w E3tete] gl Aot} oluf) IPE &4 S HOAEFEES
P 2T o F FA O A3 2 N16-F29] 184 AHA &= 54
Zro &2 sl A8t E7] §-CA14 &A= CA14 ©] 23 (isoform)
(ZelZAstghel 7 Al N16-F2 @A 1= o] A3 Br] 12 el 45kDa]
Fefol] Tl 2 A% st gl o] 28 1} 45kDad & = oF A §ehiE AL Bl
% 112 myc Bl Z(tag)E 717 CA14 T2 S 203FTA| Lo A Wl 3=

= Tl

?i%hﬁ}ﬂ ﬁoﬂ*ﬂ Myc©] Jﬂ% 4%
13k 2 CAl4-myco] 2 H& =4 13
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M et Al Zol M A EdE = gkl (52 3). ol 27
Aol Sol2 o r Ageh=s A E2 A ol Azl

olo] A, A7] vl & HY A 2} HO-2i/L/X/F/P A £& Fa}AlvolA] 1V
(Collagenase IV) & W o]l 3 o] & wl-g-2 9] Ho)g] whnleh-g 53
o FAbskaL, o] Y&l o F HEAS Fasle] Hubtg Ao FO nholdl &n}
Al 32 of g et Az E
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=
35}
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+
S
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<
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Y
ke
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el
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Aol 71 Al 2R 1), A F ¥l o} F-©} Al 3 (mouse embryonic fibroblast; MEF)
ol AFetA Fi=vhiE A RISt ol & @A Foll A N16-F2 &4 3=
IgGl1T} 7FAE S 7 dd &8
Hj o} &5 Al 3L ol = A 75} 4,
Hfj o} A o} A 32, 78 9]
o = AgstA grheE

o
ud

3

N
©

-

Ot

o
T W=7 AM 3, AF djolE 7| M 3, A

ZF g Z g (PBMO)
(54, 5). T-A) 2 S 2 34 N16-F2°]
21 Hol&=4] F7F A F3st7] < s
THsZ 7| M E H9 M2l A & RHEs SV A 2R A gkeh= Wl & FH 2
v 91 2i/L/F/A Wl X (MEK/GSK inhibitor, LIF, Forskolin, Ascorbic acid, KOSR,
KO-DMEM)(Duggal et al., 2015, Stem Cells 33:2686) 1}, 5=i= LCDM 1l 4] (LIF,
GSK inhibitor, Dimethundene maleate, Minocycline hydrochloride, IWR-1-endo,
N2/B27, KOSR, DMEM/F12)(Yang et al., 2017, Cell 169:243)0| A §-%-%F &= U} &
AL w7 s 7| A2 gk A} o] & FA ste] AdtshE A& A
SHRISHA AL (525), T3 I TF & QI & RhHs& 7| M £ CHA-hES4 Al 325 Al 714
U2 Wi o 2 $a wheE 7] Al A3Ee N X E (CHA-hES4-2i/L/X/F/P,
CHA-hES4-2i/L/F/A, CHA-hES4-LCDM)ol| &= Z g3l = A2 el &t} (25).
T ohE Y A eS| A X f 5 W5 E 7| A 3 iPS-NT4-S10 A &=
T eV M 3 Ao = AdtetAl il v o wheE VA 3 A

o T
(iPS-NT4-S1-2i/L/X/F/P, iPS-NT4-S1-2i/L/F/A, iPS-NT4-S1-LCDM) °l| A =
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[60]

[61]

[62]

[63]

Aot AL Aol NI6-F27} A3k 25 W5 2714 2 o] 8 42l v 2
4 ahi= Aol e Galehs 4L BT (55)

ek A A S AZE7] Y8l N16-F2 stol Helwnl 5 F 22 c1¥ 25

cl3 28 A7 AAlstaL (16), ©o] F FA & FAl ?é—e‘ﬁd ol }ﬂo}oﬂﬂ} o]
A 52 AFE5] N16-F2 ¢l ¢2 S 284 = F 45kDa A ¥ ¢hl 2 &
de A7 e R -f%?lé}am (527). 2o @A F 2 g A7k 912 st
17k &5 vk E T A E o] vl A B2k e 10% SDS-PAGEE o] &35o] =4 3t
Ao mA, A 578 2310 w}a‘r %‘7“ H ol A 2Fte] @ A7 QLS
ATt upehA, whul A o] FApEES A A e §lof Bof “ofro] AMR-& U T
glom, dubzr) o 2 42 kDa, I 2 81 = £1 kDa2] W& 7HE 4= 2t}
GAZ 23 N16-F29] c13 27} ¢l A 8= bl d o A2 7k &5

SDS-PAGEC A #-e] &k & Efil o= Husto] LC-MS/MS ¥4 02 1

chul o] CAl4et= ﬁ% g1kl (8, 59). N16-F29] c17 2 34| 7
212 ek 32l o] CAl S 4371 A EA N16-F2 c13 2 EE 1} Al Z9]
FolE s B2 ZYFR2Y CA4 FAE o] &3] WY T E7
EYERY CAI4 FA R 26 B & Fall tHA] N16-F291 2 ah= 39l o]
CAl48}= 21& gletgl on (510), Myc Bl 15 2 ¢ CAl4 732 E

W 3= W E (Z11)E 293FT Al ol ¥4 74 $F 3 myc Bl 1% CA147}

o ¥ = YA e A HEA st 21S Fletal (= 124), £7] Mye, N16-F2-cl,
N16-F2-c2, 7] CA14 FA & o] §3to] HAXN L Z g 28 EojE & =35
AT} (5128 Wb o] NIGF2 28 o152 2] 42
ZzsLB_/\quﬂa]-O b o g Z2y 9o (%213) Zr7rol =4 2 AA

Q71 W obu et AL Belao] T S0l FAT FH 42 ob] el
HAE 717 CAL4E A4 a1 A2 A7 dAEE R A sl
514,15).

g of GA S E AR NI6-F27} Q14 8F= CAl4+= o134 o 74 A<l
73} (Reversible hydration) & <1 8= o} 548 E 35 .4 (zine
metalloenzyme)= 2] 4 o™, M EZ T H dof] EA k= 1 bl A o] T} (Mboge
et al., 2018 Metabolites 8:19; Singh, S et al., 2018 Molecules 23:1045). BHAF gF5=
84T o] 2% (ion transport), 2F-$3 7| 73] (acid-base balance), 7}~ 1L 2} (gas
exchange), *3 314 (photosynthesis), ©] 28} EHA~ 314 (CO, fixation) ol A & 2 &t
A3 st Aol AlA 1570 9] isoformo] ¢# 4 AT} (Supuran C.T. 2016,
Biochem. J. 473:2023; Mboge et al., 2018 Metabolites 8:19).

o] 87H(CA 1,2,3,4,8, 10, 11, 13)3= A Aol &4 3H1L 271 (CA 5A, SB)=

ez glo} 17l (CA 6)F= A3 Jro 2 FH| ¥ a1, 47)] (CA 4 (GPIA3’h, 9, 12,
14)&: nloﬂ ﬁﬁLgo.] Ohj- o) 7361— CA‘Soﬂ}\i CA9, CAl12= ?:11- E/\g ol-/q]

Az A, oF J 83} Aol A3} (acidification) o) A & & ¢F A 3H-S 48 5lo|

o

-

o
~
re
D
i

HU
do
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[64]

[65]

[66]

[67]

[68]

[69]

WEl A HAM & F5 ek o] 5ol ek 8- 35H4 A s Al v A 7t
7% 91T} (Supuran C.T. 2017, Metabolites 7:48; Singh, S et al., 2018 Molecules
23:1045). "t A% CA = CAl4+= sho] 2 B3 & 7Hd A 2 = 1999
A F ol A ¥ra] 7] o] & (Mori, Ogawa et al. 1999, JBC 274: 15701), <= A 3F CA145%
uk5] A A 7k (Fujikawa- Adachi, Nishimori et al. 1999, Genomics 61: 74), T2 2}
A3t CAEN Bl 3l Wol &al A A &4t

CAl14% Q132 whg-229] o] EA) 3= 474 Al 3 (neuron) o] =i} 24 & 7]
(axon)°ll A ¥F& %] 31 (Seppo et al., 2001, PNAS 98: 1918), 217}
THsE 7| Az dhd o] Bary o] JX|RE 71 7] 5ol a4 = A
e 7 Aol gt} (Sperger, et al., 2003 PNAS 100:13350). & ol H.ar¥ 1o
o] 3Hd, 217 CAl4 F- A Ao L2 R E ol Ajtet= 4 HAARIAE EGRI,
EOMES, EWS-ERG, FOXA2, GATA1/2, MITF, NANOG, SOX2, TRIM28% %
H. 313} Y} (Rouillard AD et al., Database (oxford), 2016, 2016:baw100). NANOG,
SOX2, TRIM28-2 QIZF = 2 &= W& 7| A X o] Ai-3l5 3 27 A
(self-renew) ‘& &2 Z243d= Y F 4 ol AALSI#Fo] a1, Y 2] A AL A E-&
Ay A o A NANOG, SOX2, OCT4¢} & A ¥-3}1'5 274 91 #}of] 2] &
AA o Z 24 W= HepdatZ & A At kA, Q17F &40

w57 A E o A CAL4 3 S NANOG, SOX2, TRIM28# &8 A X315

2314 N16-F2
ALg0 2 g U3l o g A3t ¢4 bV M EE Hs] = 5% A%
FH AR 2T 4= 9l o el o] & o] 83510 QI F oo WsE V| A EE
Fa A= AFEE 4= o) gk Bowkbg o] i H 2814 N16-F22] 84
AAEAS Fa Boukby ol Hof 7)ekH CAl40l gt aHA| o= Aol g

S ubE H-2i/L/X/F/P A <} &= H9

Lok, H el A 2
g1z ol whek 1145 (o) 20 TH, 95% ol A= HAlske] ALgakiz Aol
ul st} ol el @ AAl Ve Rz, o & Bol A AY]9%, B4, 9 A4,
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[83] G- A SA AL 2 A, WA A H(RIA)
A H(ELISA), 9l 2~¥ 588 (Western Blotting), & %1 A
H (Immunoprecipitation Assay), 1 H o Bhat BAH (Immunodiffusion assay),
I I (Complement Fixation Assay), FACS, whan izl & (protein chip)
AL Oli A e A e =t
Aol e A = AHA o R 5478 oh=
%E 7=, W E v) A 9 A (mi cropartlcle) o= B2
ol o, RreA] o] & A gy = A& ofHth A= il =
= REFFEYCAL = FZAI A, BA T EA THA],
,%}%‘E‘r"] S 2stetob A, ob Al e F = o 2 H ek A,
271 YA € GDPase, RNase, = F 2% 2 A thA) ¢
1A, 322 F ol 35 9] ] o] E T A
mE 2 ehA)], 2959 Tl o] E Hl 7T 2k A,
W, o] Z AgHH A eF=th F =l EF A,
200 g o g™, 3 mAa]old, a2 3 m Aol
o-Z et =, %‘%’—Ei’l 7Hel 5ol lew o] & A& E A| =tk g Eoli=
vhol @ ¥l -5 4] 5ol 1o o] 2 A|ghy] A Sk=v} g el = oA Y F
o ¥ =, FAI A E’“Hﬂ‘ro};ﬂ 5ol Ao o] & A&y X =t}
A atel = Frole 7, A E gk Fo] glom o 2 A g A =T
o352 Akl = 2 A, FEHE Aske =, vkl 24, F+=, Ti o] 2, Cs ©] <,
Holm =, 14- M7 5=, sho]l =24 3=, Ky W(CN)s, [Os(bpy)s]**, [RU(bpy)s]>,
[MO(CN)g]+ 5-°] $1om o] & A ghH A| ehi=th. WA &9 ¢4l = °H, “C, »
P, 338, 3¢Cl, 5'Cr, 57Co, 3*Co, *°Fe, Y, 125], 131] 186Re _O_o] 9\}1\9_11] ]E ;q] @Q ;q
i
[85] B ol A gof e Hag A Y
A A H(in vivo) M| EZ )3} 7] § gk vfo

al
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AR
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[86]

[87]

[88]

[89]

Hlulol e 24 WA W55 79
S15fo] T2 DNA A o] -

"Y &2 2" A A W(in vivo) DNA %X%H A& &9 3y
A5 o] FA| Btoll HAE o g e, Ao fd L4z, &
sholA), s 2am] =, 1A, vhol 2] 2% A| A3k 3 7] 4 Fofol
Ada=o] W Eo] dAkS 22ebar, HHS Q 4 (response element) 2 E
oAb B sk o) AL 4 Aok v el i, o) 2 o,
EUAE Bz, o & 5o oftlmutol e 2, P ERULo] Y 2 ofd -7
viol el 2=, & 23| &~ nlo] 2 2 i pBR322 L= pUC AT E 54 i
2204 E(Bluescrlpt) i) 1:/194_ AN g]_/\u] =5 XeEe HE H
Hpol g 28 ettt o & 501, Whg 84 R 22 P 8 F3i= DNA
i o] A4 gk WE 2o 4] 8,%}7] A JDNA WA g AR A QL
7] Z- ek (cohesive termini) S 2= A
AT 1R A S5 oW, DNA A8 o]l gaX o= Wgd 4 9}74 u, i

TEUALHE A (‘3]74)_ DNA %
G 9leh. 12l B I E S AE A 2
] S5 S E A8  1 1el e el Ao o1
Yoty A S 2dste] st S MEE S /s A3 5 A
Elg=

DE = B 20 AR Bol, WAL B o] 88 AFael A8 5T

A E el A o] g3t whlA o] bl 2 A gl 2| B 99
Qe ol AAF FA 29, el w b AT R, AN 2, Aol N
ANEZ, Zotuld g A E, AR/ 7 (Shine/Dalgarno) M A 2 12t ¥
1 4 (Kozak consensus sequence) 5 oF o] /d-& &3 4= I}, 24 &
S5 el A E S5 AEE nelsto] MeElHe A8 e veelo
ZZ P H & HhE 8] @3] ApL B3 pR, T6, T7, T7/1acO, lac, recA, gal, trp, ara, hut
2 trp-lacs E33FLE o] o] §HA ¥ X k=) A A g X8 2 B E = PRBI,
GAPDH, H|& 2] 2 1| ¢l, Blu| &l 7| u}A], vfo] & LTR, Alo] Bz 2 1ol 2] 2~
SV40, iz 27 o 4 i £k 5ol 4 22wl |7 o plobuhua,
ol glA|, 7Ll Al E, M1 F 2271 $-8-2) iz vy FER Ed AT A&
st ol @9 A i

27bA Q] WE = ) % e Aipoplex; ol &4 ¥ ¥ 4-DNA 23HA)),
=

J#
rtd
=
I
.
o
=
(¢}
i<}
o
o
o B
HU AR

-

-

%2358 2 (polyplex; Fol £/ FHA-DNA 534 2 @ A-DNA %A &
F3a}alt}, slalol] tlEo] WE = 3l 7}x| o|Aabe] 24 ool d/ri= dlAF Ak
Avpol Ao g o] Ad, W A&7 5HE AE, A F gAIskHE b
B P PR L ey

< Er ol A gof Al A A A X“H a3, = A AGA, A xA
2814, 8] S colorimetric) WH71, £, B vkl ol 7] Z5he] AE 4 Q=
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[90]

[91]

SHQl A, AubH o =2 YA B BhohA AP Fd keI, o 7] A A7
A= Ak ke FAE FA /EE dekE itk AT AE EE
A ES Folsli=t Al-E Fu} B 7] 4 Bofol & A AFEE = AW n)

F 2] dlo = 4P A, ~EF Ento] i, AlEnfo] 4], Fhiintol Al

8] 1=wlo] A, B] &k e} 3 2 (bialaphos) Al 22 A, %%O}H}O]E T R B v,
=, ot Aol 24 FAA) ol AdEd AL FAA 5& 83,

< el A A ool gl M, HZ R EO‘ElL e 52 A= o 4
MEZE S5 A W R EREAES el vk f A g FobR

A

ail
E'é‘]—%l—lq-' o] HLN oﬂ

e , 7] A8 f5- 7 Z(selector gene)7F W B o] E A E ¢ gt
ok A ml# Ql 2= it} E_HE]-UOJO Wl o)) == Q@ & kX gk A nbA] G2 2}

Wz =9 Aobgliz AE Hue AEe

, 4 A ez 7] et g HoR
CFH A EZE A= AL Eakele) B ngxq]}\ﬂoﬂ /\}gg u}g} o
AR ELE o] o] WAL, AEe} @ AL E v, 54 FH /Aol
2= AEE AEehs & gex BE PR guldtia o hd
HHH ol = G418, F 2 wlo] Al (puromycin) E o3 2 A 1} 2 gAY A 9]
EA stoll AEE W Fsh= Aa £, ol ol Al A =t A vhA
F 2 #2}2] T & o o) = W E E 9 A o] E (methotrexate), 3] v}

oo
2

IR Al

&£ 1= wlo] &3 &= AHmycophenolic acid)ol] o g+ #] &4 & Fo o= FrAAES
Fgtett, o] ol Al ghE A =tk A A A FAA EE AR EE
2esteE WE T 2AE et Al ZE MG Al 7] FAAE A
A= slolvh M7 A &2, A AJA A2 E= A X}g% 3 9bsh= WE
TEAE A G AEES MG A AV A E AV 5 glE
oty

h=]

kg o] A = ol A WA (imaging marker) 2} 2 $HA[ A

TSV |IMEE AET 5 Aot g4 -oln A nA 2 FA (antibody-imaging
marker conjugated)®] o1 ¢} 21 H A & o] u| ] npA o] AAA T = WS
(Goldenberg et al., 1978, New England J. Med. 298:1384; Goldenberg et al., 1983.J.
Amer. Med. Assoc. 280:630; Goldengerg et al., 1983, Gastroenterol. 84:524; Siccardi
et al., 1986, Cancer Res. 46:4817; Epenetos et al., 1985, Cancer 55:984; Philben et al.,
1986, Cancer 57:571; Chiou et al., 1986, Cancer Inst. 76:849; Colcher et al., 1983,
Cancer Res., 43:736; Colcher, E. et al., Laboratory Research Methods in Biology and
Medicine Immunodiagnostics. New York, Alan R. Liss. pp. 215-258(1983); Keenan,
A.M. etal., 1984, J. Nucl. Med. 25:1197; Colcher D. et al., 1987, Cancer Res.
47:1185; Estaban, J.M. et al., 1987, Intl. J. Cancer 39:50; Martin, D.T., et al., 1984,
Curr. Surg. 41:193; Martin, E.-W. Jr. et al., 1986, Hybridoma 5:597; Martin, D.T. et al.,
1985, Am. J. Surg. 150:672; Meares et al., Anal. Biochem. 1984, 142:68; 2 Krejcarck
etal., 1977, Biochem. and Biophys. Res. Comm. 77:581) 52| i3l ol 7] =% of
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[92]

[93]

[94]

7] )
SEVAZERE 5 N2V AEE 7HA A 7] 7Y
_]

FA o AdE 5 A= oA mhA Y ool = G Foke VmAkEel A E e
2~ 7] 4 (gamma scanner) S== % 747} 3 2 H (hand held

gamma probe) == FAd A} W& @F 2 7] (positron Emission Tomograpy) s &
AR8-sho] Xk A (diagnostic imaging)oll & sho] EQ13 4= Q1= Z 4 7} =
& 2}17] 378 w33 7] (nuclear magnetic resonance spectrometer)s-= ©]-8¢F 3 2} 7]
ol oale] elet 4 g AL wHa 7u) 25 Sl o sl
golE = 3li= =29 A AT of 2 A= 125 131 123] 1], 105Rh, 153Sm, 7Cu, Ga,
166Ho, 177y, 1%Re, 88Re, 2 9nTcd} -2 HIALA F U A E ¥ s}, 125] 23] 153
Sm B mTelz 4-& o U #] 2} B9l et Shelo] A Aaks] ul ol vl st
917] 3 $97] B ol g3te] e Qi Bae o
7} ¢ Y -2 (Gadolinium: Gd)©]

Hodbg o A gof nElAk nEAE FAb, el AL
"y EUHE = AT a0 g AR AL, vl 3
WA (helix) & & 9] 2] ByE# QAo = (oFH =4l ol ], S8l =
ALEIE; "RNA -2 5= S A 2 &2
H] S Ao e Al Bl S ATE R = Bl S A ATE H; "DNA WAk <] 14k
o ~H| 2] F3A o H L XA 2 E] Q of o] E(phosphorothioate) 2
E] Qo ~E| 29} -2 o] 9] Qloj o] QIAl e A H 2 FAA & XA $He}, o] F LA
DNA-DNA, DNA-RNA % RNA-RNA WAl o] 7hgattt, g0 Ak 4}, R 53]
DNA 3= RNA 24}5= 7] Ao Ak R ool af Faamh& A A 5t
AEAb Aol Al ghsh Al = Gt ek, o] ol I Foll M= A =
DNA #-A} (el A, Al gtas &), Sk 2v) =, 44 8 (supercoiled) DNA 2
AMA Z LA E = ol F 7tH DNAE 238t} 54 o] % 715 DNA ¥-4}9]
T2E =, LS AALE A & DNA 7h (55, mRNAY| A A 8h= A d &
Zk= 7he) & whe) 5ol A 3 ik sR o B ak A Al SHE U HEA Q1 g ofe] e} B
A o] Aol 7]E 4 Ah " Z T DNA A= A =9k 223
7171 DNA ¥##}o]th. DNASE cDNA, 713 DNA, 24221 = DNA, /d DNA %
W3] DNAE E3ati, ool Al A &=t

2 ol A Gol “HA M= - XA (el B B, QAR AR A 2L
At A} s kel 24 0 B E o] ST AA) BY/E B 9 B
o)) A )2 (3, B, i AR A (o] B 59, oA, FolA) E e
A A7tz 5o A A (& &9, AR, A 2 = dv)
LA O BB AU AA( 5 W, 1R HA), FEE B UHE A = AE)),

T wj 4] (& 59, B Y, A2 vl £ o2 A5 3 v = U
ANE 23T F Ut AHAE & 5o, Fol, AFH, N AR G

2

i
A%
2
s
o F
h:S I
N
o

o

pui
i

o
ot it

o

A

o,

oL

p)
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[99]
[100]
[101]

(PDA: personal digital assistant), A 3} (5ol A3} L 0} & FA A4=] L) =
=4 B HAES SAISH| A8l AFSE & o & AL JIEY &8 8%

chepet Fef 2 AT E E Ay 2ekE /8 A A E a8 g e S
ol

2

<AAl 1> A HEE7AZ] EF L AT &F TFE7|AXY F

<1-1> A7+ & &7 AT AH ol 7| A £ vl

17k &= W= 7] Al 3£ H9-2 Wicell Research Instituteol] 4] #| &3l 3 & & o]
whet vl FSF Al AL, CHA-hES49} Q13F - 5= Rhe& 7| Al 551 iPS-NT4-S1+=
A ol A H-4F ol v kst Sl ). 1A S CF1L A F ol A wljof A -f-of Al 32
(mouse embryonic fibroblasts, MEFs)E % & 2 ]| ¢Fslo] y2= Ak (yirradiation) -0l
A A M| 3 (feeder cell) 2 AF-8-3FA T} 20%(v/v) KOSR (knockout serum
replacement), 1%(v/v) NEAA, 0.1mM - Z} & ol ¥F-£-(B-mercaptoethanol), 100U/m
A YA A-G, 100pg/ml 2~ E 7 Enfo] 2, 8ng/ml bFGFE % 713t DMEM/F12
(Invitrogen) ¥} A ol A ¥ F&FRA 3L, 5-6 L mhr} Al Th vl kAl ol 3= Zeh Al vol Al TV
(Img/ml) = 533+ A &) $-ofl 24 H(yellow tip) 2.2 443 7|2 A& F
A 2 E feeder A £ ol A vl FakSlet. AF vjol= 7] Al 3£ RIS AV A] A3
Aol A 15% (viv) EBS, 0.1mM p-H FHE o) ¥HL2- ImM & FEF, 0.1mM NEAA,
100U/m¢ 3| WA €-G, 100ug/mé 2~ E 31 Enlo] Al 500units/m¢ LIF (leukemia
inhibitory factor, PeproTech)Z -4 ¥ DMEM H|| A| (Invitrogen) & ©| -85} ¢]
Al I Tl 13 =& ol W&l - A| 3 (human peripheral blood mononuclear cell,
PBMC)+= Ficoll-Paque Plus method (GE Healthcare, Seoul, Korea)l] 4] A| A] &
W& o] -&5to] Hel skl

<1-2> 07 & NFE7| X &Y

<= H9, &= CHA-hES4, == iPS-NT4-S1 Al £ & Z&} A olA] IV (Img/ml) & 53¢
Aglstar, g4 ¥ S o] gate] HAe 7|2 A2 Fof vu]g] ZoliE MEFs 9 ol
A b 20/L/X/F/P W 4] (1uM PD0325901, 3uM CHIR99021,
hLIF(20ng/ml), 4uM XAV939, 10uM Forskolin, 2uM Purmorphamine, 20% (v/v)
KOSR, DMEM/F12, 1% (v/v) L-=FEFR, 1% (v/v) NEAA, 0.1mM
B-HZEo ¥rE 1X ¥ YA /A~ E ] Enlo] Ay (Zimmerlin et al., 2016,
Development 143:4368), 2i/L/F/A W] #] (1uM PD0325901, 3uM CHIR99021,
hLIF(1000U/ml), 10uM Forskolin, ©} 2= 5 & ¥ Ak(50ng/ml), bFGF(16ng/ml), 20%
(v/v) KOSR, KO-DMEM, 1% (v/v) L-=5E}4, 1% (v/v) NEAA, 0.1mM
B-MZE N EhE, 1X A 9/~ E gl Enbo] A1) (Duggal et al., 2015, Stem Cells
33:2686), == LCDM Wl #] (10ng/ml hLIF, 1uM CHIR99021, 2uM
(S)-(+)-T] v & ¢l &) o] E(Dimethundene Maleate), 2uM V| :=A}o] 71
4F%3 (Minocycline hydrochloride), 0.5~1uM IWR-1-endo, 2uM Y-27632, N2/B27, 1%
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[102]
[103]
[104]

[105]
[106]
[107]

(v/v) GlutaMAX, 1% (v/v) NEAA, 0.1mM B-™ ZFE o €2, 5% (v/v) KOSR,
DMEM/F12) (Yang et al., 2017, Cell 169:243) 0] &kl © 2 31 7] o}oﬂu} 2i/L/X/F/P
WA el A 5% (viv) Ak v eF 7] el 4w kgt QIZE == Whe =7 1 M E=359 F
Dome B.%Fe| M2 WHela, S ¢4 & 7| A3 HO 4

HA 0 =2 0.05% (viv) ERBAR-EDTAE o] &3] Alt) &35 o) (521).

FH r

<1-3> A EEHE FAG A

A= R o e AEE v aet] o8l WA QI & vheE
npA 2 28] 71 SSEA3, SSEA4, TRA-1-60, TRA-1-81, CD24, CD902] 1t
FACSE W7 A5t} FACS #4128 &l A A vholAl IVE &
A3 E TrypLE (Invitrogen)g ©]-§-3lo] T Al E =2 woyl F 40um
o 7| (strainer) & E A 71 F & A= G oF 2-3 X 105A4] £ & AFE5HS T
SSEA3, SSEA4, TRA-1-60, TRA-1-81, CD24-PE, CD90-PE &} 4| & 4°Col| A 303+
HE-S-A] 71 3 PBA (1%(w/v) bovine serum albumin, 0.02% (w/v) NaN; in PBS)& 2
A e T 12k A 9 A2 3HE &-t E IgM-FITC, &-1F-$-2 [gM-FITC %=
8k-1}-$- 2 [gG-FITC (BD Biosciences) S 4°Cell A4 304-3F o] ¥+-3-A] 7 vl PBAR
2 A& gk 2 FACSCalibur2} Cell Quest software(BD sciences)& ©]-8&35}¢] PI
(propidium iodide)-&4 A Xl thafA] aHa A3 o -5 B350} 3 F-&
HFH O B 2z whsZ 7| A 32 H}ﬂi <4# X CD7, CD75, CD77, CD130% & &=
BT 2 A3} Q17 = s E VA ¥ A E S CD90S A £] 8 SSEA3,
SSEA4, TRA-1-60, TRA-1-81, & CD24 &l o] Q17 == Thg 27| Al Fof| A =
AA e gt AEe A T sV AE H}ﬂi e W CcD73
CD77%8 o] H9-2i/L/X/F/Pol| Al Z7}&Le] Q17 o s 7| A 3271 2
FEE A& Gl (5224, 2B).

LN

i

d s
2] &t

A Az EE &<l
A+ H FF sV EE FeAlvolAl v A glate] woj L, 0.1%
03t REGAIA A A AL E A 718
RNAiso Plus (TaKaRa)& ©]-83}¢] & RNAE F%35F3 U} PrimeScript RT Master
Mix (TaKaRa)& ©]-83}o] cDNAE 314 ¢+ 2 Power SYBR Green PCR Master Mix
(Applied Biosystem)Z ©] &3t qRT-PCRS 53] <=5~ 2 & So] <l -1 A2
S gl ). ol u) AFES FHAE FEHEY] Y8 2o MAS &
1o 7] A8} e

F

2
2

2
k)
U
R
off,
it
=}
=
©

m
-
>
[F%)
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[108]

[109]

[110]
[111]
[112]

[113]

[3E1]
Gene Sequence (5'—=3')
STELLA (DppA3)(F) GTTACTCGGCGGAGTTCGTA
STELLA (DppA3)R) TGAAGTGGCTTGGTGTCTTG
REX1 (Ztp42) (F) GGAATGTGGGAAAGCGTTCGT
REX1 (Zfp42) (R) CCGTGTGGATGCGCACGT
E SRRB(F) GCCATGATGGAAAATGCCCC
ESRRB(R) CCAGAGATGCTTTCCCTGGC
. PRDM14(F) TGAGCCTTCAGGTCACAGAG
Naive genes PRDM14(R) ATTTCCTATCGCCCTTGTCC
KLF2(F) CACACAGGTGAGAAGCCCTA
KLF2(R) GCACAGATGGCACTGGAATG
KLF4(F) TACCAAGAGCTCATGCCACC
KLF4(R) CGCGTAATCACAAGTGTGGG
KLF5(F) CCTGGTCCAGACAAGATGTGA
KLF5(R) GAACTGGTCTACGACTGAGGC
OTX2(F) CAAAGTGAGACCTGCCAAAAAGA
OTX2(R) TGGACAAGGGATCTGACAGTG
. DNMT3B(F) AGGGAAGACTCGATCCTCGTC
Primed genes DNMT3B(R) GTGTGTAGCTTAGCAGACTGG
SOX17(F) GGCGCAGCAGAATCCAGA
SOX17(R) CCACGACTTGCCCAGCAT

1 AT 2i/L/X/F/PH) A o) A X8 5 H9 M| Eol|l A & RS 7] A
- % 2} (naive gene)$! Stella, Esrrb, Prdm14, Rex1, K1f2, Kif4, K1f5 & o] 5= H9
Aol M Bk AR 5] F7shal & eV Al E 7 A A (2 gene)?! Ox2, Sox17,
Dnmt3B & F57 HY Al E ol A ]3] 7HA4-F 23}l 2i/L/X/F/P
H] 2| o] A Q17 25 s E V| A E7F & S EH 9S8-S Bl t) (K 3).

<A Al ¢ 2> ol B Ew) A=

L2 1> AT &F DFE7|AX 5olF A AXE 43 v 7] HYFA (decoy
immunization)
T H9 Al 39 Aﬂ}: T R U A gk o)A o7 AjEE

F24A S HE7] AaA, 6579 11 vhe] o] 97 Balb/e A F 2%
thol) 2X106 71H FHI NI EE -3,0,3,6,13,17,20,214 0] A8 a1, &
ﬂ 295 H9-2i/L/X/F/P M EE0, 3, 6, 13, 17, 20, 214 o] 92 whuleto) 742}
a1 229 ¥ = AW S ANimmunization) ® PR-AE S € T A
E‘H A 25228 A A S Q53 © 32 A (popliteal lymph node)&

H| 3

zA|
o] o] &% &GS H|FE Hefo]= = ef X (frosted slide glass) &

r
m&r

jus)
—_

Dy AN ) pz

e g
&"HU+
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[114]
[115]
[116]

[117]
[118]
[119]

[120]

o] &3te] & WA S Zholx] T A3} A T‘ﬂg}o v AE
Al FE 2L FO mhol A 2t A 25 1:59] Bl &2 412 5, 93 3l= v #1?] DMEM
(Invitrogen)= 2 A& 3§+ 3 1ml 50% (w/v) PEG1500 (polyethylene glycol, BMS,
seoul, Korea)& 153 25%-80] 4 o] =& Yol ). 18 & DMEM A &
137k 3me, 133 17me, 193 20m0-S &4 0 &2 Wa1 5§k g x| g &
A E st A EE Z kvt 969 Z# o] Eol 2X105 Al /L E 20% (v/v)
FBS, HAT, HCF (hybridoma cloning factor)7} 3 &l DMEM ¥l 2] o] 4] oF 25=3}
a3, A 910 ELISA W2 o] S5fo] 2718 AAl ek
afol el mrbuke 459

<2-2>lol R =vle] 21

A7 B = 22 AEsty] 9 kel M9 %] ELISA(Sandwich Enzyme
Linked Immunosorbent Assay) % S A-8-3} T}, 32 Q 30 A (Capture antlbody)o]
S92 [pG = IgM A & 2 pg/ml 2 I H
Hl kol 100402 718l 37°Col Al 1 Al ZF HE-S-A] 7] AL, EV\] - ‘j}‘or/\ IgG HRP
= -19-2 IgM-HRP (horseradish peroxidase, SigmaA})2] 1/5,000 8] 4] o x}
1A 7 ¢ BF2-A1 7 T} PBST (0.05% (v/v) Tween-20 in PBS)E 33] A 2 &} a1
OPD(o-phenylenediamine, Sigma’A}) <} H,0,7} &4 7 ] 2 golg AH7tst &

492mol A EF LB =Aslo] A B AAEE FE2S A Akl el
o= 7} 2 v Agv] AA o <1-3>9] 7] 5 FACS 5412 23

-

H9-2i/L/X/F/P A X0l A3jtali= slolH gl mnlE A ukstar

2] B2 2 (subcloning) 31, HO-2i/L/X/F/P A ol th 3t Ag& & §-# 3
GASEA T E FH 8= 33F 9] shol Byl wnpat s A ek glt) o) 5 1270 9]
8} &= CHA-hES4-2i/L/X/F/P A 3ol &= Agtslo] Fra Aukal Sl a1 o] 5 814
N16-F2-& 1gG1 3 kAEE& 7 A &2 o] 58]0 A <12 el 5A4&
WA T

<HA o 3> DL EEFZA N16-F22] 23 So|A 14

B 1> Q00 F F 7 HEVIAE, BF WotE7AlXE, dF GAE F
3E g A E o dg Ad SolAd 4
WA F 25 N16-F22] 725 A o) tlat A3t A =& #2617] Y&l FACS
AR A AH 02, 5= HY, &= CHA-hES4, <= iPS-NT4-S1, A #
A (R1), A5 v o}Al R-o} Al E(MEF), th &k ohAll 3257, Q1%E
A3 (PBMC) 2 Al 7FA] W o & §- 531 Q17 =5
AZES ot RtV EE WA Za Aol Al IVee/ml)E
o] 5% &t Al A A2 E W]l aL, PBS (pH 7.4)2 211 A g 5,
TrypLE 89 (Invtrogen)S {3l 220 A 333+ vE-G- A 7 a1, A 5 vl O}%ﬂ A 3
R17} o] 2] 7FA] &FA E3= 0.05% (wiv) E H2-EDTAS A 2] 8] wo] )l

¢
il

it

SO
= %

N

FH

o
=

d

!

O 5 oE B oAz
N

o off B
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[121]

[122]
[123]
[124]

ol BE MEE dLA R Fa8H7] &l 40um o] 2] (strainer) (BD
Biosciences, Seoul, Korea)& ©|-83Fo] o A 7|31 ZF A ML E mﬂﬂr oF 2X105
cell'2 PBAC] 418 5 A Ao <1353} TUe o 2 g & 3}
4oCol| A 307 Wh- A A TH PBAE 21 Al & 3 & 12} A o 4-8-5h=
gF-w}-9-2 1gG-FITC (BD Biosciences)E 4°Coll 4] 30

2 A& 8k 2 FACSCalibur®} Cell Quest software(BD sciences) & ©]-2 3}
propidium iodide(PI)- &7 Al X0l thalj A &) 2328 A3t} &= 4 ol A
21L& N16-F2 ﬁ%LE_ﬂ] Ne /] ]3}—7 ﬂ AN H}E‘rg 2;<]. B} % ]U]— 46‘]-61— Al o]ﬂ-‘
N16-F22 5= H9, = CHA-hES4, 5= 5 7Hs = 7] Al 21 iPS-NT4-S1 A ¥ ol =
AgsEA] ekokar, AF wol& 7| Al 3 (mESC R1), A F vl o} d o} Al £(MEF) 2
7E ] theFek A ol M5 ATSEA] kAR, 1) A ol A S Q1%E

Hj o} k<& Al 3£ 91 NT-2, 2102EP, NCCIT ol = A 3slaz, ¥-3h5 A3+ A A Q1
A7 ol k3G A 3 (PBMO)O) &= A8 A] Lk} (24).

' N16-F2-2 Al 714 & Bl H9 25 9H5 27| Al X (H9-2i/L/X/F/P,
H9-2i/L/F/A, H9-LCDM)°ll &) 4 o 2 A3}slal, CHA-hES4 &5 THe& 7| Al 2
(CHA-hESC4-2i/L/X/F/P, CHA-hESC4-2i/L/F/A, CHA-hES4-LCDM) ¢l £-0] % <]
AgHE S By o ¢ F eS| A EE 538 iPS-NT4-S1
(iPS-NT4-S1-2i/L/X/F/P, iPS-NT4-S1-2i/L/F/A, iPS-NT4-S1-LCDM)°l| &= A §}&]
Ho]F=Ath e A N16-F2-2 thofsh & g o] QIZF & Ths& 7] Al 329
HEAow Hdshs RHY S A et A8 o] =2 A e A s
glstlet (55).

mlo

A
P
[\®]
\Y)
1

(L

q e

pill
i F

ol

ol

o2

A ZE8A N16-F22] A A

2 N16-F22] &8 #4131 7] 98l N16-F2 o] H 2] S=njof A
At} EA B9 QA AL 984 N16-F2

g Ertoll A §-2 3 F 7l o] A HEE(subclone)$! EE ¢l FE 2
Hlj ol & %a‘x—*lfli Rol 5d3 5 /4o A=

 qli=A 2 Fegich WA

> ol (
= —|L OSL
o

N
-~

|
B N E
o Ao (oo
ot
o
©
o
)
kr
o
=
>

=,
jus)
=
(o4
O
O
1=
O

= 3|3t 3,000rpmell A 5
A}%é}oﬂﬂr. GiA G AR REAE R E 1YY Ay
H 32 (peristatic pump)®ll 1°23}31, PBS(pHS) = 5 - 3] A A
A3 FHAIA el 2 A S dWA-G A IR 2 Aol AvtAl 7
PBS(pH8) & F¥1-3] Al 2 & & 02M Ze] A (pH 2. 7). & A& 561931, IM
Tris-HCI(pH 9. 0)-% A7Vete] g5 A8 34| A T) o] &A= PBSO

52 (dialysis) g+ & AF-8-3} 51 tF BCA w2 l"i* A 7] E(BCATM Protein Assay
Kit, Pierse) & ©| &30 A A ¥ &4 &S =431, SDS-PAGEE ©] £3}o] A |
Fe Felste] c13t 2 £l A N16-F2 ] 7v 242t et Al AAE A S
AR (56).

l

00{'
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[125]
[126]
[127]
[128]

[129]

[130]

[131]

<A A9 4> L FEFA N16-F27) 2 3}
<4-1> L EE A N16-F29] 13 27} 14
gl
N16-F2 @A 7F 2 gtsh= -3 109 dtol B el nt S wj dste] &=
TS| A o) ol 0w AgetE A E ALkekE W,
AN 32 3 o] nlo] @ El ¢ o] & (biotinylation)+> EZ-Link Sulfo-NHS- LC-Biotin
(Pierce)ol| 4] A|AI St 22 & & % ozt A st skt 100 v H
A En] ok Z e o] Eol uj et NT-2 Al £ 5 37°Coll A 1| 2] d] 9+ PBS(pH 7.4) %
23] M| A $+ 2 Biotin (0.5mg/ml)°] o} %) 271 PBS(pH 8.0)& 11, 4°Cell A
30 HE-S- Al 7 T}, 21718 PBS(pH 8.0)% 33| A% ¢ 3 Biotin #lo] &4 ¥
M E= g8 59 (25mM Tris-HCI, pH 7.5, 250mM NaCl, 5mM EDTA, 1% (v/v)
Nonidet P—40, 2ug/ml aprotinin, 1001g/ml PMSF, and 5xg/ml leupeptin, ImM NaF,
ImM Na;VO,)E o] &3] 4°Coll A 30%-3F vE--A1 71 3, 12,000rpm £: 5= 2
403 A Tl A B A A g F ARE 7] A 7EA] S70°Coll A Hoksk AT
WA G o} 7} 2 2 2 (Santa Cruz Biotechnology, Santa Cruz, CA)©l|
H| 5ol 2 o2 Aget= dlE 3 A 7etr] felA, of 1X1074 £ 2] A%
=0l 200 N A-G o} 7R Q25 J AL 4Co) A 24 ZHE S BES AT &
AL E Bl 7L Gl A-G o7t R A8 3 greto] g8 E S o] &3
23 MES &4 T o2 ARSI Tk N16-F29] c13 c29f] 2 3]
AR 7et7] flaiA @ilA G oprfR @ 2o B]So] Ao 7
S AAT A E Gl Eoll 7 A 2ugS gl 4°Col A 124 F
F 20 BWA-G ol 7R QA E WAL 4°Col| A 24 X FF T
= o EFAZ Go) $F L o] §3 4~53)

A= %%(elutlon) 7] Y8l sXAE k==
WL, 100°Cell A 547 7 sl 8% H Wil E 10% SDS-PAGE (sodium
dodecyl sulfate polyacrylamide gel electrophoresis)& ©|-8-3} <] 2] ¢+ 2 Instant
Blue (Expedeon)@ 3 A 3to] c13} c2 o] A Q1 Wbl (N16-F2 antigen)©] 9 45
kDaol A A= 2 FAAT (57A).

A et g g9 W‘i“g] < 10% SDS-PAGEE ©] &3lo] ] g &

_4

b A
r rﬁ

olt

UolERZ AEZ QAo = YA by & sttt o] WS 5% (w/v)
A5 o] &5t Aol A 17\] E B2 S ST 0.1% (v/iv) PBSTE
3 M A gk 2, 2~ E 81 EH| H (streptavidin)-HRP(1:7,000; GE healthcare) &

Aol A 1417 B HE-2A] #H T} 0. 1%(v/v) PBSTE 3W A& 3} a1, vlo] Q ¥l o]
3 H vkl 2 -S- ECL 7% 7] E(GE healthcare) 2 13151t} 1
A N16-F22] cl13} c2+= 742} oF 45 kDa Al 3 a2l 8 o
& Zelstglth (X7B).
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[133]
[134]

[135
[136
[137
[138

—t e e

<4-2> FLZEFA N16-F29] 17} 29 3 B I E Lo 54
GA S EA N16-F29] c13} 29l ol &l He 2708 @il d g ¥ 3+51= SDS
-G Instant Blue §3 4 &9 (Expedeon) 8.2 3 AF2] 2 & Fof uje}
AASEA T (B27A). @A S Shevchenko(Shevchenko, et al., Anal. Chem.
68:850-858, 1996)5-2] W H ol upe} 7]-A ¥ = *] E 7 Al (modified porcine
trypsiny & o B5F0] & AR LA 0w WAL A 270 2 RE
SDS. 71801, 91 A A ¢F Sol B48-& A1 9Aske] 50% (v
ol EVEHR Al HstIth 71 vk, EHA1(8-10ng/1l) 2 E 8-10 A ZF &<t
ATCON A WS AT B RS 50 0.5% E 2] 0 ZLobH E 4L
Qb o5 £ ATAG A ola) el BmE QA S e a4
3] 4~ ¥ % 31, C18ZipTips(Millipore)2 ©]-&3Fo] 1-5u0 F-3] 2 &9 4 -5 =35}%]
o] %o £ 2 9| 50% 4 ob AU 2ol %54l
0 Alob s 4-Bho] SR AR AL £ E AT, AW & 9l5to] e Eelol =
ol Aslslsd ). A7 HE-24 7] = Ettan MALDI-TOF(Amersham Biosciences)S
A&l T EFA E 8 o] E Aol A slE o] 9l vl d WH &2 3370m 9] N2
gl o] A AL o8l 7138 Th, 20Kv 9 E Z(injection pulse)l] 2] 5
Ph4z8h91 ek 300 2ol 4] k] o 9 z10) o3 Zhote] Wl 2ol oh @ A%
A~ EY S awqwaﬁﬂEEAHMQ%ﬂHEﬂNQﬂﬂEﬂﬂ
o] &l 441 H MEFo] o] o] & ] 2 m/2(842.510, 2211.1046) 5 F 3 ¥ A2
RPN S
Rockefeller o 8ol A4 7} 23} ProFound
A2l X (http://129.85.19.192/profound_bin/ WebProFound.exe)S- ©]-8-3} 31t} 71
A3} cl13 c27F 5 Y g CAl4 (Carbonic Anhydrase 14)& 128t A Y&
AR (528, 529).

<AANd 5> FLEFEFZANI6CF2 FY AF

<5-1> DL S E YA N16-F2ol o3l HI A2 CA14 84 A

WA S 234 N16-F2oll of 3l e J A7 CA14 e & 4 o=
T ¥ = CA14 A ol 93l A2 H=A1E FRlstr] YA, Az ol Al 3
(embryonal carcinoma) NT-2 Al 3 & N5 5 N16-F2 22 4| c17} c2, rabbit
polyclonal CA14 (GTX81537, Gene Tex) &4 & Z+z Ao 3746t & &4 oz
G2 gl 22w vl A S 109% SDS-PAGEES o] §3lo] H2]3 & o] Eg
AR Q2 wo g AT} o] B 5% (wiv) BA EF5 o] £310] 2 -0 A
MR Eot 5278 390 0.1% (viv) PBSTE 3 Al H 3 & E7] 2yl E&2yY
CA14 (N-term) & A & 4°Col| A 12A] 7F HE-S- AT ZATE 0.1% (v/v) PBSTE 31H Al H
3 & 8% 7] 1gG-HRP(1:10,000)Z 2 oA 1A]7F F-oF ¢ vE-SA] AT 0.1%
(v/v) PBST= 3 M| %t 3 ECL 7% 7] E(GE healthcare) 2 1353t} 1
Ay}, Bk o] G A SF 28 N16-F22] F 28 c13 c27F CA14E Q14 381=

F-‘\i UE ol\

(o]
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[139]
[140]
[141]

[142
[143
[144
[145

—t e e e

7] £ 22 (rabbit polyclonal) &-CA14 &3 4 & CAl4 Tl A S 91251

4 = ale B g A (5 10). oW B7] F-CAl4 A=
CA14 o] &= (isoform) (& ¢] A 3pg)el| vE A geh= A& e aL,
N16-F28 A1 c13 2 &= 28] T 315 o] A3 B} 45 kDao| A& 3 e
CAl40l t 2 Ast AR CA149] 5 71A] o] Aol B5F o} AFS = Jrh+=
e B FAH (510).

<5-2> myc-tag® CA14 A A 2d o 95 N16-F2 U] A5

WA 23 N16-F22] g9l o] CAl4 A A= A FF2l3l7] $138A], pCMV-CAL14
(hMUO004339, KHGB) ¥ E] & -1 3} EcoRI(F);
5-CCGAATTCATGTTGTTCTCCGCCCTCCT-3'$}
CA14-Xbal5-GGTCTAGATGCCTCAGTCGTGGCTT-3' 3£ &}o] ¥ & o] &3}
PCRE 3%t 2, PCR 4H& #} pcDNA3.1(+)-Myc/His ¥ E| (Invitrogen)E EcoRIZ}
Xbalg A2 A ) 3FaL 2ol Al o] A (Ligation) ¥+ ¥ pcDNA3.1(+)-CA14-Myc/His
HE S A 28T (% 11). CA14E 23 )= o] W E & 293FT A || PEI
S NE o] &3llA FATYH AZ F 3-Myc Bl “L(Abcam) A 2 Myc-Ef 1¥
CA149] A4A Q1 A & ghlskglth (12A). TFHA] &
pcDNA3.1(+)-CA14-Myc/His ¥ E] S 293FT Al ol A7 A1 71 3 2 A] o
<4-1>0] WA &3l 5N E o] 8-3Fo] 4°Coll A 3047 §ES- A1 Z1 F, 12,000rpm
SR 409 A4 el A e A S S (1 mg)s AHESHe] 3-Myc tag,

N16-F2 c13} 2 FE23H4), £7] &-CAl14 8A & Myc-Bl 18 CA14E A2 7
(IP)et T A 7w o] g-Myc Aol o AEH=AE F e A

-Myc, N16-F2-c1, N16-F2-c2, &-CA14 Aol 2] & W 275 k¢l o] §-Myc
FA ol AEH = As FAAsAn (5212B). ©] 2§ A A= N16-F2 &4 7F

Myc- Bl 18 CAL4E 1241 3H3 H ol 5o A A 2 N16-F2 &4 7F Q12 8= & ¢l o]
CAl4 2h= A& vbE e A S sh= Aot

<A 6> FLFEZA N16-F2 FA FAA L o}r] Ak B4

<6-1>N16-F2 c17 2 EEFA EY AR 2

FA A A= Sl B g Er) N16-F2 A ¥ c13 2F 28 242 5 X 106 7| &
A E2lshe] 288 ¥ RNA iso plus reagent (TaKaRa, Otsu, Japan) 2. =
A ZR2EZ uphe}l A A RNAS FE3F5 T 2ozl A A RNAT A260S
A8k RNA & A=3F3I T A A RNAE Prime Script RT Master Mix
(TaKaRa)S @o] A AAZ T B AL AfutS &39S 50| cDNAS
AdstiTh A FAAE SR Ys] feliA e el FEaEAA NS
Zglol & Wy et T AL-E35FS o} (Wang, et al 2000, J. Immunol. Methods
233:167). St H cDNAR 4 F24YS Jal- = 1pGl B o) s Fal=
RIS Zelol A A7 A 5-GGA GTC GAC ATA GAC AGA TGG
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[146]
[147]
[148]

[149]

GGG TGT CGT TTT GGC-3'1 2 ¢] 2147 F 9] L Elo] = 25 pmole ™} 5 2 &4
7h g o Nd ol g k= Zefolwd 1714 E 5 MHI1 5'-ctt ccg gaa tic SAR
GTN MAG CTG SAG SAG TC-3'#} 5'MH2- 5'ctt ccg gaa ttc SAR GTN MAG CTG
SAG SAG TCW GG-3' ¢l 8|17 Ed QeI EES Y1 A4
TURSEZAS MEAT A F2Y S AdlA = 7}»}4—5 EH QG

| dal= ol A 5 ggt gtc gac GGA TAC AGT TGG TGC AGC ATC-3'
Sy Ed LEFol = o FhupALE 7 o N 2o s sk s efo]l gl
5'MK 5'-cgg aag ctt GAY ATT GTG MTS ACM CAR WCT MCA-3'3} X glo] 16 5-
GAC ATT GTG CTG ACC CAA TCT CCA GCT TCT-3'# X g}o] 7 5-GAC ATT
CAG CTG ACC CAG TCT CCA-3' 21718 Algat it S8 a A A rkg
ALEo] a8 491 %i”g At A Ao A= 3-2 o] deko] Sall
Agta i A E FoeR a, 52 o]l 49 Hindlll A & A4 &
Folstit). T4 A5 ] 5'-3Z g} o] of] i= EcoRlI, 3'- 3 &} o] 1 of| = Sall
Agta s 2] & ol ettt S 2 A3 As 72 412 3 W A] 95°Col A
13-, 58°Coll A 453, 72°Cel A 180 = 303] g2 A] 7t 1 Aat F 3

B g ol s dsh= DNAZH o 2 A = Z o]l oF 400bp, 78+ £ J <
e = DNAE A S & 3 ¥ = Aol ¢l oF 390bpell 3l &= ¢ X | M Z-%4
DNAE && F AATH (X 13).

<6-2>N16-F2 c17 2 SEZAEQ 1] 229 2 @7 IAE &4

A7 AN ol A F=Z & N16-F29] c13 2 314 FAAE S 2 s7] Yst
WA 3 g AA kS AHE S 3= EcoRIFH Salle & A & star 2 i +=
HindIII®} Sall &2 A 2] gk 3 1.0 % (w/v) o}7F2 2= Aol A 7| Al A A] FavorPrep
GELTMPCR Purification Kit(FavorgenA}, th¥H 2 <F 400bp <} 390bpel] 8l &&=
DNAE sHlTh Tl 7 1A E 2T WH 2 AFE- T pBluescript KS+&
EcoRIJJr Sall. 0.2 A g]stal 7 /- A A F2d W E 2= pBluescript KS+&
HindIII®} Sall. 2.2 #] €] ¢} t}5- FavorPrep GEL™PCR Purification Kit (FavorgenA},
tehE #3131t o] 5 DNAZE T4 DNA 912 & 4 (New England BiolabA},
v 2 91 A 3ar thg o DH5aoll CaCl W o2 &4 ﬂiﬁ& U, 8ol 45
°F 400bp 17| 9] DNAM A &5 712l 28, 4 o] 79 °F 390bp =71 & 741
g 252 st

YA FAAE2] DNA 71 D84S fsto] 719 o8] 22585
100¢g/m12] k3] & o] $+f-H 3mle| LB wll #] ol A A ] & 5~ DNA

1Y Z g 7] E(IntronA} )5 AR Sl HekH| = DNAE W] 6har 22}
DNA =9 VI & AAs vt 54 3 34 cDNA9| §171A 4
ol =4k 0 7 upt & Zf ofn| 14k 1l A5 Kabat H o] B H o] 2 & o] &5}
213} T} (Johnson G. and Wu, T.T. 2001, Nucleic Acids Res. 29: 205). c1 3}
Q2FEANAM A7 Q& FAA ML 3] dAeto] U A= A&
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[150]

[151]

[152]

[153
[154
[155
[156
[15
[158
[159
[160
[161
[162

e e e d e e bd e e

gelst o T4 AL (R1hH A HL(=159 971 AL A9 A=
Kabat ‘AW & ol upe} Agatglet zhzte] opn Ak & 4 g4 1} o]
HAFAAEL A T2 5 A 279 mld-& k51 9l o (5214, 15),
TAACRE BH HAFEEY o] 1F 7R UM SHE A B 1F 1A 9
&obar, A= A ETF 10 £8tglt) &S A48k CDR 7] 2= F3 ¢
749, CDR1-& 23-35, CDR23= 50-66, CDR33= 99-104°] 1, 74 4 9] 7 9- CDR1-&
24~39, CDR2:= 55~62, CDR3+= 94~10201 a3t A1}, 24 H4=4 <l
A= A2 S o A9 2203 96 Al 2~E| 1ol A o] 49237} 93
A 2=Eolo] T3ttt o] f-aAte] ¥ A2 Ry T4 2 A4 f-AR=

NS Eol, BTG TH BHL A, 0|5 /1AM FTF oW JorE

o] b Tt 9] Qo] Mt F A A H o] oF B a1, upehA] WA e o
AN A @ e 7h YT 95 M= oF Fek upebAl, By & o A2

Z1 A A 3L, BTG 2] W Slol) ThF Al gl ol o] o] s u]of of G, upeha], B

W & 517 F el oA A FhE e B H o) Qg Y BE YR,
WYY 55, 53] HU, ME LAY =R o] 5o AAgo] FrrA
Bolo) 747 £ 3k

X EEZ Free Text

<110> Sejong University Industry-Academy Cooperation Group

<120> Monoclonal antibody N16-F2 specific to human naive pluripotent

stem cells
<130> 180OP10022PCT
<160> 16

<170> KoPatentln 3.0
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[163]
[164] <210>1
[165] <211>13
[166] <212> PRT
[167] <213> Artificial Sequence
[168]
[169] <220>
[170] <223> HCDR1
[171]
[172]
[173] <400> 1
[174] Lys Ala Ser Gly Tyr Thr Leu Thr Asp Tyr Ser Met His
[175] 1510
[176]
[177]
[178] <210>2
[179] <211>17
[180] <212> PRT
[181] <213> Artificial Sequence
[182]
[183] <220>
[184] <223> HCDR2
[185]
[186]
[187] <400> 2
[188] Trp Ile Asn Thr Glu Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys
[189] 151015
[190]
[191] Gly
[192]
[193]
[194]
[195] <210> 3
[196] <211>6
[197] <212> PRT
[198] <213> Artificial Sequence
[199]

|

[200

<220>
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[201
[202
[203
[204
[205
[206
[207
[208
[209
[210
[211
[212
[213
[214
[215
[216
[217
[218
[219
[220
[221
[222
[223
[224
[225
[226
[227
[228
[229
[230
[231
[232
[233
[234
[235
[236
[237

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[238]

<223> HCDR3

<400> 3
Gly Arg Glu Arg Gly Phe
15

<210> 4

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> LCDR1

<400> 4

PCT/KR2018/013634

Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly Ile Thr Tyr Leu Tyr

151015

<210>5

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> LCDR2

<400> 5
GIn Met Ser Asn Leu Ala Ser
15

<210>6
<211>9
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[239] <212> PRT

[240] <213> Artificial Sequence

[241]

[242] <220>

[243] <223> LCDR3

[244]

[245]

[246] <400> 6

[247] Ala GIn Asn Leu Glu Leu Pro Tyr Thr

[248] 15

[249]

[250]

[251] <210>7

[252] <211> 124

[253] <212> PRT

[254] <213> Artificial Sequence

[255]

[256] <220>

[257] <223> HC full sequence

[258]

[259]

[260] <400> 7

[261] Gln Val Lys Leu Glu GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
[262] 151015

[263]

[264] Thr Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Leu Thr Asp Tyr
[265] 2025 30

[266]

[267] Ser Met His Trp Val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met
[268] 354045

[269]

[270] Gly Trp Ile Asn Thr Glu Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe
[271] 5055 60

[272]

[273] Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Ile Ala Tyr
[274] 657075 80

[275]

[276] Leu Gln Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys
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[277
[278
[279
[280
[281
[282
[283
[284
[285
[286
[287
[288
[289
[290
[291
[292
[293
[294
[295
[296
[297
[298
[299
[300
[301
(302
(303
[304
(305
[306
(307
(308
[309
[310
[311
[312
(313

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[314]

859095

Thr Arg Gly Arg Glu Arg Gly Phe Trp Gly Gln Gly Thr Thr Leu Thr
100 105 110

Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr
115120

<210> 8

<211> 121

<212> PRT

<213> Artificial Sequence

<220>
<223> LC full sequence

<400> 8
Asp Ile Val Met Thr Gln Ser Thr Phe Ser Asn Pro Val Thr Leu Gly
151015

Thr Ser Ala Ser Ile Ser Cys Arg Ser Ser Lys Ser Leu Leu His Ser
2025 30

Asn Gly Ile Thr Tyr Leu Tyr Trp Tyr Leu Gln Lys Pro Gly GIn Ser
354045

Pro GIn Leu Leu Ile Tyr Gln Met Ser Asn Leu Ala Ser Gly Val Pro
5055 60

Asp Arg Phe Ser Ser Ser Gly Ser Gly Thr Asp Phe Thr Leu Arg Ile
657075 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ala Gln Asn
859095

Leu Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
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[315] 100 105 110
[316]
[317] Arg Ala Asp Ala Ala Pro Thr Val Ser
[318] 115120
[319]
[320]
[321] <210>9
[322] <211>39
[323] <212> DNA
[324] <213> Artificial Sequence
[325]
[326] <220>
[327] <223> HCDRI1
[328]
[329]
[330] <400>9
[331] aaggctictg gttataccct cacagactat tcaatgcac 39
[332]
[333]
[334] <210> 10
[335] <L211>51
[336] <212> DNA
[337] <213> Artificial Sequence
[338]
[339] <220>
[340] <223> HCDR2
[341]
[342]
[343] <400> 10
[344] tggataaaca ctgagactgg tgagccaaca tatgcagatg acttcaaggg a 51
[345]
[346]
[347] <210> 11
[348] <211> 18
[349] <212> DNA
[350] <213> Artificial Sequence
[351]

|

[352

<220>

PCT/KR2018/013634
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(353
[354
(355
[356
(357
[358
[359
[360
[361
(362
(363
[364
(365
[366
(367
(368
[369
[370
[371
[372
(373
[374
(375
[376
[377
(378
[379
[380
[381
[382
(383
[384
(385
[386
(387
(388
[389

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[390]

<223> HCDR3

<400> 11
ggacgcgaaa ggggattc 18

<210> 12

<211>48

<212> DNA

<213> Artificial Sequence

<220>
<223> LCDR1

<400> 12

aggtctagta agagtctect acatagtaat ggcatcactt atttgtat 48

<210>13

<211>21

<212> DNA

<213> Artificial Sequence

<220>
<223> LCDR2

<400> 13

cagatgtcca accttgectc a 21

<210> 14

<211>27

<212> DNA

<213> Artificial Sequence

33
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[391
[392
[393
[394
[395
[396
[397
[398
[399
[400
[401
[402
[403
[404
[405
[406
[407
[408
[409
[410
[411
[412
[413
[414
[415
[416
[417
[418
[419
[420
[421
[422
[423
[424
[425
[426
[427

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[428]

<220>
<223> LCDR3

<400> 14

gctcaaaatc tagaacttcc gtacacg 27

<210> 15

<211>372

<212> DNA

<213> Artificial Sequence

<220>
<223> HC full sequence

<400> 15

PCT/KR2018/013634

caagttaagc tggagcagtc tggacctgag ctgaagaage ctggagagac agtcaagatc 60

tcctgecaagg ctictggtta taccctcaca gactattcaa tgeactgggt gaagecagget 120

ccaggaaagg gtttaaagtg gatgggctgg ataaacactg agactggtga gecaacatat 180

gcagatgact tcaagggacg gtttgecttt tetttggaaa cetetgecag cattgectat 240

ttgcagatca acaacctcaa aaatgaggac acggctacat atttctgtac tagaggacge 300

gaaaggggat tctggggceca aggeaccact ctcacggtet cctcagecaa aacgacacce 360

ccatctgtct at 372

<210> 16

<211> 363

<212> DNA

<213> Artificial Sequence
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[429] <220>
[430] <223> LC full sequence
[431]
[432]
[433] <400> 16
[434] gatattgtga tgacacaatc tacattctcc aatccagtca ctcttggaac atcagettce 60
[435]
[436] atctcctgea ggtctagtaa gagtctecta catagtaatg geatcactta tttgtattgg 120
[437]
[438] tatctgcaga agccaggceca gtetectcag ctectgattt atcagatgte caaccttgee 180
[439]
[440] tcaggagicc cagacagglt cagtagcagt gggtcaggaa ctgatttcac actgagaatc 240
[441]
[442] agcagagtgg aggctgagga tgtgggtgtt tattactgtg ctcaaaatct agaacttccg 300
[443]
[444] tacacgttcg gaggggggac caagetggaa ataaaacggg ctgatgetge accaactgta 360
[445]
[446] tcc 363

|

[447
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A9

713 1] ANEHE 12 E3ate T4 FHA 27499 I(heavy chain
complementary determine region 1; HCDR1), A € & 2*‘2‘ R e B
HCDR2, ¥ A9 5 3§ ¥338= HCDR3E X 338= T4, R A4S
45 E3st A AREA 2799 1 (light chain complementary determine
region 1; LCDR1), M @W % 55 £33+ LCDR2, 2 A EHE 65
3233H= LCDR3S X5tat= A5 3k, 54 THeE 71 M X (naive
pluripotent stem cell)ol] 5-0] 2] <1 &4,

%1% 2] 10l oM, AEHE 78 518t T R AEHE 8E
AN S JH*E‘ F9bshi=, AHA.

Pdrd 3] TR L EE 20 oA, Y] A= ddFEZARL, A

%473 4] AT 1 HEa= 200 lof A, V] A= T RS E 7] Al 3 (primed
pluripotent stem cell)oﬂ = AgstA| =, A

(713 5] AT 1 E= 20 oA, A7 A= & eV HAEY e g
akt 14(Carbomc Anhydrase 14; CAl14)el] Eo| & o 7 Agsl=, gA.

g6l AT 1EE20 FAE A= v EULEHE

(787 AT 6o YoM, AAME 05 Zatebi= 24 AHA 299 I(heavy

chain complementary determine region 1; HCDR1)-& {13 8}+=

FH7 2 LEE D IS 108 E38hs HCDR2E 129 8h=

iﬂ% A=A AU T 118 F 88k HCDR3S Q19 8k

ZHwEALE = A AW S 125 X §5H= LCDRIS 1Y 81
FUQLEE M DM S 138 ¥ 38H= LCDRSE QA H 8k
] =

TEUQLHE AL 2 MIAHT 145 ¥3}50= LCDR6S

ﬂ&béﬂ% B = AdE ¥3she, HewEd Qe =,

F o= 70 M, THE A F = Az 159

”ﬁﬂoﬂﬁﬁd‘ﬂﬁﬁgo Gtz Adi= 169
HULHE LS 2ok, el d L EHE

(A7do] AT 6EE 79 TR U LE =S £33, A,

P73 101 A3 1 =29 A& AAbsh= stol B 2] &= vk(hybridoma).

g7 111 AT 1 E= 20 GAE T8, eV IAEE AEe] A

&2

=+

ol 5

(Aas) AT
£

o)

2.

eT& 121 AT 1 E= 20 GAE T8, e e EVIAEE AEE] A
71 E.

3@ 13]  Ard 1 E= 29 FAe SVIAEE Zste, 7] AT AT 47
E7HAZE oo eI AZR A sle 28k, o
b7 AZE AEshs W,

(72 14] A7 109 shelB e L& wjekste] £ e SV A R Sl o s
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