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g Al A
H705)
A7 1
ol A4 A5 AHlE(haemogenic progenitor cell)©] F(population)S 3= WP O RA,

(i) = 75 Z7]AZE(iPSC; induced pluripotent stem cell)e] He+S Fuld A= (mesoderm cells)® E3}
l
=

(ii) T AEE E3AA, Do B A7 Az Jds Bdshs dAE

A (1) B (D Aol Alxe] AA == de glo] s3¥=, .

bl
i
ol
ol
R

AT 2

A1l QoA @A (1) 2 (ii)+= 7Hd A E(stromal cell) &

rr
sk
o

o) wa) sol] FAEE,

0%
L

7% 3

A1gol] qojA, dd A AT AEE dol A Uy AE(HEC; haemogenic endothelial cell) Ex %8
AT~ AE(HPC; haematopoietic progenitor cell)<l, W,

AT 4

A1 WA A3 F o= 3k o oA, iPSCE, T B35 87 o Ags =7 sh iPSCY ek
wjeksto 2 Tl Alxz E3EE, 9y

A% 5

A1 WA A4 F o= g Fo QlojA], iPSCe AL, A2 2 A3 FHE FXE XA FAHoR
HjgEo}, Sl MERe F3E FEshe, WY

AT 6

A58l oA, A1 FulF X HiX = SMAD2 E SMAD3 w7l AlZ A ARE A=, 4E.

AT 7

A6aol JAA, A1 FulF FE wA= AEH (activin) & XEshe, U4,

AT% 8

A6 = A7 A, Al Y FE wXE sy o] F3) QxR HFH sEHow Hoju AF
E HiA] (¢ hem1cally defined nutrient medium)® TFAE I, 714 s} o]te] B3} Qxt= dAgnioz A4
=, 4y

A3 9

A4g A A7 F oj= g ol ojA, A2 Zul é F% A= (i) SMADL, SMAD2, SMAD3, SMAD5 % SMAD9
w7} AZAG ARE AFA) 7|2, (i) AFobAE X ©12H(FGF; fibroblast growth factor) & z+:=,
I

AT% 10

Aot AAA, A2 FulF Fx= WX HER, BWP, ¥ FGFE ¥8sle=, W,

A7 11

A9 = A 10 JoiAl, A2 TG Fx wAE s o]/t 3t QAR HIFH sletHor Aoy AF

T WMAZR FAAHa, s o)de 3 A= AW, BWP, ¥ FGFE A%, W

_3_
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AT 12

A58 WA A11E F ol 3 o] o], A3 FulP H% HlA= (i) SMAD1, SMAD2, SMAD3, SMAD5 %
SMAD9 i) AlEAD FARE A=FAZ|H, (ii) AfotHE A QRHFGR) A4S zta, (iii) S22 YR
2 (synthase) 7IUA| 3B & Adlsl=, WH.

AT 13
A128e] Aol A3 FHlY F= HlX = HEIW, BMP, FGF, @ GSK3 AsAlS E3sl=, Wi,
AT 14

A3l holA, A3 TP = wiA= sk ol el 3F AR nFE s o
T AL, skt o] w3k QIAk= ENI, BMP, FGF, 3 GSK3 AsjAl= FA4% =, W

AT 15

A58 WA A148 F o] 3 Fo] AojA, FH AEE BEb|o)g] (Brachyury) TAlZo]=(Goosecoid),
Mix11, KDR, FoxA2, GATA6 % PDGF aRZHF-E] AEE = 3li} oo Fuld vpAES wdsts, Wy,

A3 16

A5& WA AN16F T o= & ol oA, A el TG Alx= AL, A2 R A3 TG F= w4

3717

Agsts A1 F o 3 o oA, Fulg AEE, PN WA UF(HE; haemogenic endothelial) 23}
38710 Age 24 sl Tl AEe] [AaS Wit e s HICE &3k =, WY,

37 18

Adsk= Z7& T o= @& Fol doM, TG AE= HE = wiAClA wjkEo], HECES 3=
sk, WY,

373 19

A183 9l 2ol HE & #lXE (i) cKIT 484 (CD117; KIT €A €24 71uA) w7 AEdd A2E 2
FAZIA/AY (ii) VEGFR il AZAG A2E A7), 9

A3 20

A19%] gloiA, HE §= whA SCF /i VEGRE Eehis, Wby

A0l heAA, HE F5 wlX= sk olde] 23 QAR BEE st or Aoy g wiAR AL,
st} olde] 3b Q1A SCF 9 VEGRZ T4EE, W

188 WA #1218 T o= 3 o glojA, HECE (D34+ A (phenotype)S FAeH=, Wi,

A7 23

183 WA #2237 F o= g ol oA, Hk W] HEC= HE = wiAlel A s & AAEA &=, 4.
AT 24

Asle AT 5 o= 3 o dojM | HECE, 28 EIE 13170 A3 24 slol HECY H-S wjek
sto 24 HPCE 23y, 9.
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At 7 T o= 3 el oA, HEC= =8 = wixolA wiksle], HPCRe] &£3+5 f=she,

AT 26

A258ke] QJolA, =¥ F% wiXE (i) cKIT F£A(CD117) w7 Az AG A2E 2FA719, (ii) VEGFR wj
N AZAYE A2, (iii) MPL(CD110) wi7R AZdg A=, (iv) FLT3 wi7f Asdd A=, (v) IGFIR =7 4
AT AR (vi) SMADL, 5 2 9 w7} AEZHD A= (vii) AAZT(Hedgehog) ANz A=, (viii) EpoR
ulsl AEAY AR D (ix) AGIRZ v/ Az AT ARE ZA7|H; AGIRL AsAG AZE A3stn, L 2

7
FGF A5 FA8k=, W,

A 263} oA, =8 &% wjA= VEGF, SCF, EERXo|dEl(TPO; Thrombopoietin), Fl1t3 #7r=(F1t3L),
IL-3, IL-6, IL-7, IL-11, IGF-1, BMP, FGF, 2Y & %3 -1(SHH; Sonic hedgehog), ol EZ X o] e (EPO;
1

erythropoietin), SFX|Q &l II, % QXA 11 #38 1 =84 (AT,; angiotensin II type 1 receptor) &

FAE Fshs, WY,
A% 28

A 278 doAA, 28 FE HAE sty o] 3} JAR BHIEHE sty on Aoju AGE wRE T4
¥, &} olke] #3)} A= VEGE, SCF, E2 R X o|d8l(TP0), FIt3 7= (FI1t3L), IL-3, IL-6, IL-7, IL-
11, IGF-1, BMP, FGF, &Y 31X & 1(SHH), olg EZ¥o|dEl(EPO), AR elAl 11, & kX Qeldl I &3 1
FEA(AT) AIAZ FAAEE, U4,

A3 29

A243 WA A28 = o= 3+ ol QlojA, HPCE (D34+ CD45+ A HS FAE, Wy,

AT 30

A248 WA A298F F o= 3 o] glojA, HPCY FAeS AASE dAZS £, W,

A3 31

Agstes AT T o= 3 Foll oA, A A AF MEE HPColar, WH-2 HPCY s HF T Al
(progenitor T cell)& F3A]7|= WA

5

Gl
o
N
fr
o=}
%t
p‘g
rir
ok
it

AT 32

A313kel 9lolA, HPCE HPCOl FAwrs 3 34 v X (lymphoid expansion medium)o|A] wj¥sle], AT T AE

£ A4et: WS e Bl ola Rane, W

ot

7% 33

A3 WA A3 F ol @ ol ol AT T ATE AEAA, T AX Yee Adets wAS 37}

2 Egshe, B,

A3 35

av

A3agpel Qeld, AT T AEE, AT T AL B T AL 4% el gstel, T AELE sk
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AT 36
A348 = A35F ] oA, T AlE= D8+ (D4+ FHF S Zh=, HH.
A7 37
A34g WA A6 T o= g el oA, T AEE ST FFAA, D8+ @Y F BdY Ee
D4+ @ A HFFS 2= T Axe JAds AAste dAE sk, Uy
AT 38
1343 WA A378 F o= 3 &l glojA, T Al¥EE T3 FYS ddste Axd SolHoew Agtels, W
H
3.
37T 39
APl glolA, x4 2 TF FUA, .
A7 40
A39%el QoiM, T AMEE FF F9g Bdste HHxed Sojdoz Agsts, WH.
373 4
Agets 78 F o= g Foll lojA, iPSC= T MAZFE 58 T AXEREH fFasEs, U9
BA7E 42
A41del QoA , sl MAZRE FEEE T A¥EE £4 3 o4l A, Wi,
AT 43
A418 e A2 oA, FAR AAZEEH F5EE T HMEeE TE-HE&EY HEZ(TIL;  tumour-

infiltrating lymphocyte)$l, HH .
A3 44

A1 WA A40% T o= 7F el SlolA, W2 Y FE&AS st ofFA ARS iPSC, HPC =
=

AT AE W= =9)8ks dAE F71
7% 45

A447kel Sl , e FEAE dadsts olFAd LS I dE o 23 =, WH.
AT 46

A453koll glojA, wd WE = dAlEntol#] A WME (lentiviral vector) HE old|x=-=& ulo]] A (AAV; adeno-

associated viral) #WEjel, =Y
AT 47

A48 = A458ko] QQojal, o]FA #MAk(heterologous nucleic acid)e FAA HAR A 2ES ALR-5}d
iPSC, HEC, € AA AT AE, == AT T AEY Awn W2 =Y =(incorporated), 4.

AT 48

A473e] ol A, AR HAF A AES (RISPR/Cas9 Fr AAVSD, Wb,

r’l

A7 49

447 WA A48F T o= 7 Fell gl e 8= TRA, WL
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A3 50
A498kol] oA, TR X3t= F74d TCR, .
AT 51

A498koll Ao A, TCRS H]-MHC #|3H(restricted) TCRSI, =¥,

373 52

498 WA A51E F o= @ Fo 9lojA, TR, AlEe] o3 Hd=E x4 o] Helol= dHE EA
Sk MHCO SHeldo=z ZAgtsbAv, MIC zﬂ/xl(presentatmn)@r =edon Az o wasE= g4 39 E
= ole] FEtol=o] SojHor A=, WY

7% 53

A528kol gloIA, TCRE, A Eo o3 W= Fo o] Helo|= WAS FAsHE MHCo| EolF o=z 24
FaAAY, MHC AN SRAoR Azl ola] wATE FY FY i ole) Yeol= we] SojHew 2

Feh,

A3 54

A448 WA A48 F o= I T oM, dY FE&A= 7Id I FEA(CAR; chimeric antigen
receptor) B NKCRY, 9.

AT 55

A543k Aol CAR T NKCRS Aol o3 Haue 54 o Eojxoz Agst=, vy,

A, CAR EE NKCRS FA ¥ o8 LdsE T U9 FHEelo]= dHS EASHE MHC] 5ol
=, .

dE 5o AYAEHE A% T AxE Aidste o AFSsr] 98k, g A4 A5 A2 (haemogenic
progenitor cell), oA N WA N3 AE(HEC; haemogenic endothelial cell) ¥ =& AT A 3E(HPC;
haematopoietic progenitor cell)e] AAJo] &3k Folt},

I
HWAXEAE & A5 ALS Z7 BEE] FUPLo=2 WAV g aME 2E5: AvhEH [McDermot t
Cancer Treat Rev. 2014 Oct; 40(9): 1056-64]1). ¥} et 2 F& F3 HAAE A 717] Y8 A=
WA FEd dig st FXHA Ke gH "dado] EAgtt. old gite], NEE A= TF
Hhg-o] R 9 A&7 HE Q &tk O]Eﬁi} AA L] AL 11‘4 20”101] AA T-AE "W
Alojsh= 71220 Ao HAE 2 ol L.

161(2): 205-14]). ol AFH oz MHC Aol 4611 1 1Elt TE-o Fetol= ﬂﬂ" A= TF
°]4 (D4t H (D8+ T-H2E H8 = grh. AN s % F&H Hxzgo] Aolg wilsl Hg ¢
o A (adoptive transfer)> AF A5, @7] & X7ees FU% 5013 T-Ax 58S ASsAH(EH

[Rosenberg %, Nat Med. 2004 Sep; 10(9): 909-151).
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o AEe oA EeAR, T AER 233 & e g Y AT AE, odd "o 44 iy A=
(HEQ) ®v =8 A4 AXMPO7E T3 AA e gy 9 glo] dd wg &7]dA4 F= e S7AE
(iPSC; induced pluripotent stem cel DEHE A4dE + A& o dale], N AN HAF A
¥e 83 = Hd(stromal) FEHldES] AR Qlo]l AAEE = Atk ole WA ERl AHEEH] A%,

7w
Sof Q4 Sl @ol ME, aAn) T AL Aol F8E 5 9

3

%

o] Al e N WA AT M E(haemogenic progenitor cell)e] Fth(population)S AAstE W

(i) ¥ s S7IAZGPSC) 2 S THld M EZ(mesoderm cells)Z w3}A] 7] ©HA];,

(iD) FWg AEE 23AA, Fo) A4 AT Az J9e PP 9

2 X35

B (1) @ (i) AuelA AEe) AAl Ex vl glo] Faw.

o) A4 AT AEE Go) 44 s AZIEOE T 5 AT Al Feje e

(i) F& wbe E7IAEGPSO) 9] Aehs T Alxz F3r7]ls @A R
(ii) 2 AEE E3AA, HECY AES Adsts dAS 23 o 9lon,
A () 2 (D) JdelA Alxe] FA e e glo] F3€rt.

ol A AF HEE 2 AT A EHPC)

it
Hel
oot
sk
4
b
o
2
=
o2
=
o
ok
i
rlo

(i) % W5 F7IMEGPSO) S Ads Tl AxE=Z 371 oA
(ii) = AEES HECZ E3A7]= oA, 2

(iii) HECE %8 A7 AZHPC)2 Hto s B3lA7]E i

g Xg  glon,

A (1), (1) 2 (GiD)e JdoA Axe] FA E== T flo] 3 drt.

vt Al A=, iPSCE A7 &A (1), (i) B (iiDolA I ME(feeder cell), 7+ A ZE(stromal cells),
g3 = v 234 ux BZA (undefined media supplement)] A stell A ¥ (defined) =l wx]
oA dol A AT AE, oY HEC &= HPCE #3fe ),

o

1% e pAdolA, Bd] 7R vheh 2o WpCE T AES] 4G AR S ek, Al ele)

2
°
(iv) HPCO] H+S T AME AT ME(T cell progenitor cell)E E3A7|&= thA; 2
(v) A+ T AIEES A5A17A, DP (D4+CD8+ T AlE2] S AAsHE A

& F7te 23 5 Qv

AL FeEfe] WHS

(vi) DP CD4+CD8+ T A5 BA3HA7]aL 2 (expand) A A, SP D8+ T AlES] ek L= SP CD4+ T A|3Ee]
s Ak @

it

ZF7te 23 = Qo

s}

e T, IPCe gl 71eso] sdar, NK AlxEe] Aol A2 5 vk, All FElel e

(iv) HPC2 AT NK AZL2 F3A 7= o

X

e w3 5 et

it
e

o2 FEeollA, HPCE 49

o
N
e
I
2
0,
k1
o]
)

(]
fo
o
oX,
o
>
oo
i}
&
0,
ul
2
=
o2
=
lo
ok
i
rlo

(iv) HPCS] FJer& B AIXRE #3417 &
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w TR oled FEieh v FEf R 7= ot o dAls] vlsE

AEES A7) 9% 6-dA (stage) W] Lo =S =AIFT

wge Y57 e FAF U

2 2, A A AT AE, A7 A A /Hl;(HEC) 2 2 AT MEMHPC)7E BA ©A, 47
 AE EF £ Alol® (gating) o] ARE gle] fri= whe E7IAIE(IPSORFE AdE 5 Jvke 23l u3d
A ol & Mk &7IAM o A A AE *éi*é% 7vsstAl gt

e, ipscE S ME, 74 A, G0 0P9-DI4 1HE AX, 8% wi e B3 wx nEAe
R spol AelE Wk WA ulelA Bl A8 AT AX, oA HEC EE HPCE ERE. ot 94 S
AZ AREe AAE 7Feshl a3, Belo] 71%E e o] AME HEC D HPCE o F Sol, Welx el

AHEE7] 1% T AlES A 82 F A

= W Z7]AIE(PSC)E= H]-7H5Al (non-pluripotent), 93] #3318 ¥z = A Z(antecedent) AlXE
ZHE fFHEs WA AxEeltt. iPSCE AWM (in vitro) A7F-AAskaL nR3te EdFS Yeld
o e

ow Aoz oo e wiAF(WuA, Tl Z ouid) e A9 EHof I Al AE f¥o=
wslel 4= 9lth. iPSCe Hud FEZHoIH, &, dde] F% ZA(ancestor) AIEZFE &2 (descended)
FAMoR BUT AL+ A

iPSC= 3h7] ®bsA - u}ﬂ % 3 o) S e = 9ltk: POUSF1(0ct4), Sox2, &7+el E3lEbA], SSEA-
3, Nanog, SSEA-4, Tra-1-60, KLF4 2 c-myc, HF&a}AIE POUSEL, NANOG 2 SOX2 % 3}t o]4F. iPSCE Eo)
A s ey ﬁ%_ u}ﬂ AW Be}z|olg] (Brachyury), Sox17, FoxA2, aFP, Soxl, NCAM, GATA6,
GATA4, Handl 2 CDX27} Aol= 4= Qltk. 53], iPSCE Ul £ 3 ddd vA7 Ao 5= 9l

vl ek A=, iPSCE ¢17F IPSC(hiPSC)o|th.

AR FE oA, {PSCE S B0, HLA F-4A T "I dA T GVHDY #8EE g F4xE2 v|ZA 3
FIAY AAA7]7] el FAA ALD S AU, A F) F8A), dF 5o TR, CAR & NKRES 9=

Jate Aiks 23s7] 98 fAA4 #H3E 5 3

IPSC= FoAx MEZREYH FHlHAY Az2awd ¢ 3lom, oyd Foadx Axe Fa¢d, dAd F4xt
MAZFRE F5FHe AAE B U2 A2 A § Jdu. Tz Axe TH5F, argdsiAe Az Axd
A, HEE TR AEZE AU AFolE L A AE, oF Bo Ux N HAx, A HpC, @3
M, D34+ ANE A¥E T T-AXEE EF3).

2o 71w wpe} o] iPSCR zﬂzizﬂﬂoé}ﬂﬂl Agel Fodzr NEE FAR MAZREH 549 5 Urt.
A5 FEANA, FARF A=, T A2 Zdd 7]sH vhep 2ol *M T Foqd SR At T AL
g 4= gl (1}7}%aﬂ(autologous) Ag5)., 2 FdAdA, FAR} AAE, T AMEZ} 2o 7|&d vkt &
o] AA F Fod SR A Aol AlRY = Ju(EFolAl(allogeneic) A F). dE Eo], TR A

(e}

=
togke 93 gk FalA A A7 MAT FAGA) WAHEGCIF Aol B Fol) A%E AL & 2

. 14, Fol AAE el Adsk HA WARNA e 5 ook weEeAE, TR A
AAoH ol & glor], dF Hol Fold ATt AYBe ARERH 558 F Atk

Agtgl FoAzr AT vrEAsHAlE AEA wheld=(dE o] HIV, HPV, CMV) % 9#Ed 2d9dA
(adventitious agent)(¢lE& Eo] dtg|glo}, mlmEZab=nh)7t lar, 7129 4% o]AH(genetic abnormality)

o] glrt.

g5 FadolA, AMZ2agYstr] g Tx A AE, o7 HPCo] Fee T} ANAZHEH 5 H
Az, v AE 9E ASERE dEdE § ok HPC 9 o 92 3 Az oo He e 9
A 2 deA Ada, oE Eo Y] EgstE AxE ER(AE £, T d[Gaudernack T 1986 J Immunol
Methods 90 179] %), &% &A3d AFE EF(FACS: o= Eo], %3 [Rheinherz % (1979) PNAS 76 4061]
Fz), 2 AE Hd(cell pamning) (]S Eo], F& [Lum 5 (1982) Cell Immunol 72 122] Fx)S ¥33h}.

_9_
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HPCE 9 A2l AlmolA (D342 do] o 2H=E 4= o). th

= =

= pu

FeplA EE ERAS AW BY T 9y Yo
[e]

TAdelA, Azzaeystr] f1g A
ZHY delsa 4 AE wg =

fropalEe] ek

Aol #3ged = Aot

A T>ANA, T -5l d T AZREE fAd 5 gloh dE S0l T A, B 1 MceHe] &

G FEAE = f?}—?ﬂ, Az % Il dsh= o B MRS ARFshe kS 23 5 9lrh. iPSCe
] E T

A2kl ALE-3E7] $1 3t = [ &= 11
MHC &} AollAl FTAHE B4 FPdo=zy

Jatogm w= o dx2REe E A

T MEE AFAHoR, Ax 2o A=y AxF, oo Oct4, Sox2 B K1f49] =] o3 iPSCE
Azzagdct. AZ2apy QAxeE gWd e A3 Iddd F 9da, EgavE, EWdANE
(transposon) Xt U vl &A= wlolels FAFEQ] e 24 dizd Ad-g Eesk gojo] A3l 7o
o £3td AE Wz =g 5 dn. gE Azza Ak, A KIf-1, K1f-2,
Kl1f-4 2 KI1f-5; Myc 3%, o7 C-myc, L-myc ¥ N-myc; Nanog; SV4O Z(Large) T &4, Lin28; 2 #2
soJ 3 (shRNA) A8t F-3AF, o7Ad] pb3e] T3 ME U2 =¢UH, &% a&& 72 ATH. AZZ
g A =Y &, TR MEe adE F . w4 mAE t‘“‘ﬂo}}— AEE e = a/Av ZAE
o] iPSCY oS AT + vk, iPSCY AAPES A 7IHS DA & d#A Avh(Ed[Yamanaka &
Nature 2007; 448:313-7]; =@ [Yamanaka 6 2007 Jun 7; 1(1):39-49]; ¥l [Kim & Nature. 2008 Jul 31;
454(7204):646-50]; =& [Takahashi Cell. 2007 Nov 30; 131(5):861-72]; & [Park & Nature. 2008 Jan 10;
451(7175):141-6]; %1 [Kimet % Cell Stem Cell. 2009 Jun 5; 4(6):472-6]; & [Vallier, L., & Stem
Cells, 2009. 9999(999A): p. N/A]; #& [Baghbaderani & 2016; Stem Cell Rev. 2016 Aug; 12(4):394-420];
¢ [Baghbaderani & (2015) Stem Cell Reports, 5(4), 647-659]).
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Z2 9 7|HE iPSCo v W F-A o o]&E 4 Aup(ES[Vallier, L. 5 Dev. Biol. 275, 403-421 (2004)],
=& [Cowan, C.A. 5 N. Engl. J. Med. 350, 1353-1356 (2004)], ¥ [Joannides, A. 5 Stem Cells 24, 230-
235 (2006)], 3 [Klimanskaya, I. 5 Lancet 365, 1636-1641 (2005)], 3 [Ludwig, T.E. 5 Nat.
Biotechnol. 24, 185-187 (2006)1). ¥ ‘il Abg-317] 913 IPSCE Aol® ZaolA sy AL oA 4%
4 5 Ao oF Bof, iPSCE B4 Mg HANA WY AT, A BAARAE vh2 wloh ARl E
(MEF) 9] 2 dollA AAg Br(o2 So] 100 WA 1070 AE/60 mn &)l A, wm= HA3 7)A (substrate)
Ao A ¥E F=A3tE = AYE (PSC A iAol A wjekE 4 k. B oEbHo *}%0}71 3t iPSCE 24
A wE A kel s AtujekE 4 k. A% FAO|A, iPSCE Matrigel B ECOM walA | oA
HlB 2l oA iPSC 74 WA, o7t nTeSR 1 EE= TeSR 2(StemCell Technologies) = E8 flex(Life
Thermo) ®RSE wiA|oll A Ahefkd = Urt.

iPSCE FulY WAE TG 2-0) B AHEstel HECE RakE 5 Aok, o o), wie

(i) iPSCe S Sulg AxER B3lA7]&= A, 2

(i1) Y NEZE HECE E3MA]7]= dA

A S A=, HECE HPCE 712 B33t oF Sof, e
(iii) HECZ HPCY Hdo g E3A7]= @A

g #7lz 3% 5 Ak

A (1), (i) 2 (i) 25 Axe fAaezyiy doo Ax L= s dS AAsH fowx =35
o, T A% AAHS zk= HPCE AT, @A (1), (i) 2 (111)% g3 2 k8 AXE, o AY 0P9-DI4 7F
A Axze AR glo] FaE = k. dE B, Axe Hue FUS vl 710 FolA ©x wjd wjx| <]
WS ol EYo yjgd wpe} o] £33 @A (i), (ii) 2 (iiD)S 73T 5

o
j5s

vl ZlsE e dAA AE o] w5t 3 s F3 AR AER BEE wg wiHdA AEE
gFeto e gk, zhzhe] ujek ujx|ol

4 & e dH 123 <A AEE ulEA s A= 24 (exhaust ive) 3}
3, wixE g2 73 AV 91 5 Uk v FddolA, vl miXE e om AHogH HiX
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(chemically defined medium)o|t}. dZ= Sof, wjd wjx|+= 1

IxtE WEH sty oz Aojd JYE mixz LAE F vt FEgHom AHogH JUE uwix|= s} oAt

o] BF¥H a uix] HEAZ BHFH 7|E e E £ 4 Qi)
7

B3k A=, EfF AXelA IE wilcte Aade AR2E 2dse, dF 59 FASFAY Adsie <
Zloltk. B3} AxtE= AEIRI/Nodal, FGF, Wnt M BWP Hx AIZHYE AR F 3 oAs xdsis 4%
A7}, AbolEFRRI 9 ARAE 23T ¢ Ak, 3 AR o= HEW/Nodal, FGF, BWP, #E|x=4l, 3 1
3 A7 ARHVEGF), Z7IAE QIAH(SCF), TGFB #1%k=, GDF, LIF, AEFZ, GSK-3 As|Al 2 LAvlE]do]
A& 3-7|UA (PI3K) As)AlS £33},

o

2ol 71=d wiA] F Skt ool AMREHE 23 QA TGFR =, ddd] AERL, AfolAdxE 4 <l
ZH(FGF; fibroblast growth factor), = |4 T4 (BMP; bone morphogenetic protein), Z7|AE <
(SCF; stem cell factor), @3 W3] A4 AAH(VEGF; vascular endothelial growth factor), GSK-3 #]af A (<]
29 CHIR-99021), 1E1#X1, ¥ s2&, od] IGF-1 2 P el 115 ettt 23 Qxbs, wix A
e = AEoA AsdY ARE 2dalr]o a342] Fog 2dd 7" Aol EAE & .
=

-

QR FRAONA, 37 Ei= ofele] UAH Fah AR FAF ATAY A2 HolA FAR EH(F, AT ®
= AME 2 QA s F AN AD S Ao AFE Qe FAAe) LelA Ya, wnd, o
A, A R AR T

Zzte) @A Bk AE Wekel Bael AR (extent)® BEEQ A Hueld st olge] AL wel wd
& wuEYsta/ A dEgoRn 449 & Aot A8 Bol, o BaE A% §39 5459 riAg 2d
b mE W RabE A §39 5999 A 9d A5l 248 5 vk AL vAY Bde weldx
a5, WgY, RI-PR, WAEEY, ¥ B A BREACS), D BAH TN TP Ao 47
el ola A4E & Ao g FAAN, AZE, A} AL ED A 4E Ao oA
AR BAY 5 Aok AF Bol, RYA uAE BHASH 2E A0R AFE AZE oA F14)
T A W AT BAS BAT 5 doh, BAY AF b5 2 Ax EW Yol EANA @
2k,

PRAOR RE AL, oF Fol /15A T AL o)sle] AE, dF Fol TG AE, HCS, HE AX),
HEPC, T A ATA w2 DP T AES] Aee vhe 23 v Ao gAY, 494G 338 5 ok,
REHos BaE AXE o Aeld el o8 Hga - ook

AEE A8 AE] BA sel, AES] 714 @A, gAY FuEde, gy Ex 2elos a9d W
T % o % FelA ATkl Fol,

1A doll A dEom widkd 4 vk, Al wigel] AH3gter 7Y dgA
& [Basic Cell Culture Protocols, C. Helgason, Humana Press Inc. U.S. (15 Oct 2004) ISBN:
1588295451]; & [Human Cell Culture Protocols (Methods in Molecular Medicine S.) Humana Press Inc.
U.S. (9 Dec 2004) ISBN: 1588292223]; % [Culture of Animal Cells: A Manual of Basic Technique, R.
Freshney, John Wiley & Sons Inc (2 Aug 2005) ISBN: 0471453293], +=&[Ho WY %5 J Immunol Methods.
(2006) 310:40-52], <% [Handbook of Stem Cells (ed. R. Lanza) ISBN: 0124366430) Basic Cell Culture
Protocols' by J. Pollard 2 J. M. Walker (1997), 'Mammalian Cell Culture: Essential Techniques' by A.
Doyle % J. B. Griffiths (1997), 'Human Embryonic Stem Cells' by A. Chiu % M. Rao (2003), Stem Cells:
From Bench to Bedside' by A. Bongso (2005), Peterson & Loring (2012) Human Stem Cell Manual: A
Laboratory Guide Academic Press and 'Human Embryonic Stem Cell Protocols' by K. Turksen (2006)]). Hll
A Hoolo] AEL FAHel FFHU(dE 59 Gibco, Roche, Sigma, Europa bioproducts, R&D Systems) o 25
H d5d & Jduh. FF EHF AE g 271, dF B9 37C, 5% EBE 21% A&, 5% o33t e ATt A Hy
F Aol dief o] g 4 Uk, wiXE ulEASAE 290t wgHT, AxE FH| g8 AFHEE HF

AEE W 714 MR S otk AR AL F S0 FAA F deld Qda, WF Eeol=, A
A, Fehaa, AR, R BF-d FAelE, A5 Bl 69, 12-9 wi 969 Felo=E et

WM §71E RS AE 2 WFS A AF ol 8719 sht olge] Eug ALe W WA, o7y
Muzdd, ey Ex gelos aggosd Adud. WY /1 BE WS AEE], dF o ¥
Ao 71%H sk gol =Y A% A Aol AFoA 24 MFFow AP + AL, FAA 7
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A1 GA A, iPSCE Tl ke FX skl AR 23 skl iPSCe Hes MY @2 Aoy A=
w3k = A dE 5of, iPSC AlE= AL, A2 2 A3 TG = wiAelA A os wigEo], T

Age Al Sl F%= A= SMAD2 ! SMAD3 W/HEE SMAD2 ' SMAD3 wiAl AlsHd ARE AFAA F 9l
todE =], Al SEle frE wix e AENE 2E3E ¢ 3l

Agker A2 T fFE wiAeE G
SMAD5 2 SMAD9 wi7j A Z A
Eo], A2 T = A=
bFGFE X3He o Qltt.

) SMAD1, SMAD2, SMAD3, SMAD5 2 SMAD9 % /%= SMAD1, SMAD2, SMADS3,
28 AFA7 L, (i) ARAE 4 AAEE) B4 Pg F . o2
B, eI e A, BIP, WAl BIPA S FGE, vheashle

Agsk A3 FulYd % WA= (i) SMADL, SMAD2, SMAD3, SMAD5 2 SMAD9 E/IEi: SMADI, SMAD2, SMAD3,
SMADS 9! SMAD9 ®i/ AsHE ARE AFA71H, (ii) Aol E A QAAHFGF) A4S zta, (iii) S8+
A AFasr 7IVA 388 AT 4 Atk «odE , A3 T = wiAE QER, ap s Al AERI
A, BWP, ®}&# &A= BMP4, FGF, ®l&3 &A= bFGF, 2 GSK3 AsiAl, ulE2sAl= CHIR99021S Eghe 4=
P

AL, A2 2 A3 FHE F% viX= A7) AAlE 23 A2 o9 3 1At §l& 4 ).

SMAD2 2 SMAD3 %/ SMADZ % SMAD3 ®iZl AEU AEdd A=2Ze Al TGFR #RE=9] wjA|e Ao &A1&
el AL, A2 2 A3 T = wiA el os] A== ATk, A1 IEFR Y= AENA F Qdvk. HEN]
(NEWL A: NCBI 731 A+ ID: 3624 &4tk 7]1 A9 NM_002192.2 GI: 62953137, ofmx=Ak 715 Ad NP_002183.1
GI: 4504699)2 NEIRI/Nodal ZAE9] A= Tl FHAS ALY a7E HIste tolmyd Efetel =)t}
(3 [Vallier %, Cell Science 118:4495-4509 (2005)]). NEIRWIE A A<l FFA(d S E°] Stemgent Inc.
MA USA; Miltenyi Biotec Gmbh, DE) ©.ZHFEl HA d 7}‘80}EP A A=, 2o 7lsd vix U AERL
FEE 1 WA 100 ng/ml, BFHASHAE= 2k 5 WA 50 ng/mlY < Ut}

=)

A2 D A3 TG F= A AfrobAE A7 JARHECF) &4 Al 1 ol Aot 437 QJUAH(FGF) o] EA)
of o&] AlTE & Uk, AFoMAE A AXHECF) & AfoldxE A Qx 84 (FGFR) o Aoz A Al
2 A%, 4 2 AR #3E ASA7s dilE QIRjoltt, Zﬂ.iﬁﬂ Aol A% QA FGF Alde] o
oo 444, 1% Eo] FGF1 WA FGF14 2 FGF15 WA FGF23 % ¢2lo] a2 E3ksit}. nldhalsl A=, FGF
= FGF2(bFGFR% a4 9le, NCBI -4} ID: 2247, A A NM_002006.3 GI: 41352694, ofu]w=Al A<
NP_001997.4 GI: 41352695); FGF7(Z+A & A A (keratinocyte) A AAH(EE KF)2ZE 4deA 3, NCBI
A} ID: 2247, |MAF AE NM_002006.3 GI: 41352694, olmlx=2F A& NP_001997.4 GI: 41352695); &=
FGF10(NCBI &=} ID: 2247, &AL A< NM_002006.3 GI: 41352694, obw]=AF < NP_001997.4 GI: 4135269
5)olty. 714 vt s A=, Aol A7 QA= FGR2olt).

rl

AgsAE, Edd 7)< WX W FGF, oA FGF29 %+ 0.5 WA 50 ng/ml, ¥FEFASAE= 2k 5 ng/ml Y
. AfoldE A 9z, AW FGF2, FGF7 2 FGF10& U4F2¢l Axd 71HS Abgsto] AAEAY
ol FFAA (= Eo] R&D Systems, Minneapolis, MN; Stemgent Inc, USA; Miltenyi Biotec Gmbh, DE)

SMAD1, SMAD5 ¥ SMAD9 2 /H+= SMAD1, SMAD5 2 SMAD9 w7l AW 4

15AY ZA2E A2 I6FE #zk=9 wjx
N ZAE T3l A2 2 A3 T = vl o) A== 5 ATk
=

A

A

2 TGFB =t & Fagd dadBP)Y 5 itk & Fug4d dad P = a3y 9l 5§
(BMPR)o A%atar, SMADl SMADS 2 SMAD9Cl ]l wirfHE ARE B AT AEAES A=A, 4
s = FEiPA IES BIP AEY oo 74349, «E& Eo| BWP2, BMP3, BMP4, BMP5, BMP6 4=+ BMP7=
Faho) u}%as}ﬂlt A2 TGFB #)7F=% BMP2(NCBI %=} ID: 650, 34k A< NM_001200.2 GI: 80861484;
olml Al A NP_001191.1 GI: 4557369) I BMPA(NCBI A=} ID: 652, Ak A NM_001202.3 GI:
157276592; obv]=Ak A NP_001193.2 GI: 157276593)°]t}. A §Hek BUP:= BWPAS E¢3ditl, #AlsiAe, 2
of 714" WA W F FEFPA dwd ) o719 BMP2 = BWP4Y EEE 1 WX 500 ng/ml, vFRREAIE <F
10 ng/ml¥ < Ak, BIPE= GAHA L XHZEL 71HE ARESte] AAEHAY AR FEAA(E Eo RD,

N

1_,

e o
ol
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Minneapolis, USA, Stemgent Inc, USA; Miltenyi Biotec Gmbh, DE)ZX-E 442 4 U},

A3 FMG = X9 GSK3B A FALS Al GSK3B AsNAL] Aol o)) AFE & Uk, GSK3B A
A= FYIA ANES 1A 38 (FAA 1D 29320 EC2.7.11.26)¢) &84S Aafgict. ndA s AsAs =
27 AFEE JIUA 39 EAES SolFoR Asfgtt. Ajte A= CHIR99021(6-((2-((4-(2,4-HF =
2AY)-5-(4-HE-1H-o] n]r}EF-2-¢] )Tl 2| n] F-2-Q] Jo}r] iz ) o & )o}r] w= )] FE] -] E . #&[Ring D. B. &,
Diabetes, 52:588-595 (2003)]) &~H|Z3-&2(alsterpaullone), #N3-&% (kenpaullone), BIO(6-H = EIt]F
HI-3'-24 (E& [Sato 5 Nat Med. 2004 Jan;10(1):55-631), SB216763(3-(2,4-t] & Z 2 Y )-4-(1-m E-1H-2]
E-3-Y)-11-9F-2,5-1]2), @& L SB415286(3-[(3-FZZ~4-3fo]EFA]wY )oln] |-4-(2-L] EZ 3 Y )-11-
¥ Z-2,5-0]2; & [Coghlan % Chem Biol. 2000 Oct;7(10):793-8031)% 23dsic}, AR ug-=3d
T oA, GSK3B A A= CHIR990210Ith. Aga Fejzl AAFEA 71UA 38 AsfAE Agz T334
A (= E0] Stemgent Inc. MA USA; Cayman Chemical Co. MI USA; Selleckchem, MA USA)ZH-E 4= 4 9l
t. dF 5o, A3 =Y %= WA= 0.1 WA 100 pM, 98 =0 2k 0.1, 0.25, 0.5, 1, 2, 3, 4, 5, 6,
7,8, 9, 10, 11, 12, 13, 14, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90 ¥+ 95 pM F 9ol A,
A s A= oF 10 uMe] GSK3B AsAl, olAh CHIR99021& i3k <= Qlt}.

vt ek el M, A1, A2 2OAZ FEl F= wix= gstHor Agod wiAloltt. oE So], Al Ful
A FE MAE FEFe AER, v sHAE AERL A, & 5°] 50 ng/ml NEN AR BHFE IEHowR
ol FEE AR AR oo A2 Tl fris v fFaFe] NENL, v s A= SERL A, o

2 o] 5 ng/ml NERI A, BMP, ®}ZAEAE BWP4, <& S| 10 ng/ml BMP4; E FGF, nlgA &A=
bFGF(FGF2), o1& E°] 5 ng/ml bFGFE H3¥ sletd oz Aojw g wjAZ 748 + Ai; A3 Tl
= xE FEFE AW, vl AE A A, A= 59 5 ng/ml AEH A, BP, ulE32sHAI= BUP4,
o= Eo] 10 ng/ml BMP4; FGF, ¥l&z &A1= bFGF(FGF2), &2 E°] 5 ng/ml bFGF; 2 GSK3 A&, ul&-as}
A= CHIR-99021, olE £9°] 10 uM CHIR-99021% HEwH 3lstz o=z AHojw Ut wix =z F+AHE 4= .

-~

it o ® Agojd wiA (D + ©A HA" FA484, vigdsiAE 71A9 g8t4 Fx25 zte 74848 §

AE S A% GF &dolrh. M2 ESAR 484, odddg 99 A=, 1+d Ax, 84, 4 &

&g AES) 714, A matrigel & TP BIY PARL = AR gk, olE o], (IS Notch
B DLLAE Wdshs A AE, oA P9 AEE ek gt

(DM = shetAox Aojy U wiAE st or AFogd 7| & mMAE X3 5 k. AP gehao=

ol 7]& #lR & Iscove's Modified Dulbecco's ®IA](IMDM), Ham's F12, Advanced Dulbecco's WE¥E o]=

w) %] (DMEM) (=& [Price 5 Focus (2003), 25 3-6]), Williams E(E&I[Williams, G.M. 5  Exp. Cell
Research, 89, 139-142 (1974)]1), RPMI-1640(%&[Moore, G.E. ¥ Woods L.K., (1976) Tissue Culture

Association Manual. 3, 503-508]) % StemProTM—34(ThermoFisher Scientific)E ¥&3t}.
71 v v A elA] F8H g A BEA 9Q/EE 7 ek o3 REeE vk, A BEA
9 F7b FARAE Y] JEEe] Qa, L-2Reh = ARE, oA Glutalix-1, ofAzENl, B

= AEW6), A, 9dd dydd 9 AEfEro]Al, QI3 I 4R, dE Eo A= A EF

ol oA CellastimTM(Merck/Sigma) 2 Recombuminm(albumedix.com), olEd, EdATd 9 2-HIE
g2 ¥33t 4 gtk VE A= 8 XFE, oAAY Yol A thAE(KOSR; Invitrogen)®E HFE 4
ATt

iPSCE Al Y F% vixaA 1 A 12413, A& €91 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 =& 123
T 499 A7k, uigAsHAE oF 4AIF Sk WiE T A2 Sl = diAel A 30 WA 54ATE, dE B
o] 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49 T 50X 7F F U A7t HEA A=
OF 44X 7F For wiE ok A3 Fuig f= iAol 36 WA 6047, G So] 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48, 49, 50, 51, 52 E& 53AZF T Ao Az, wiEEsHAl= oF 48417 Bob

s o], T ALe] Heks S = A

o

Tl Axs, Fuld Aoz of&Ea Hdst 271 stoll F3H (mesenchyme) (A FrobAl ), <5, &, AW
z2, 43 94 28719 RE AX fFEor B3 S e FEHor B3lE AF AXolt. Tuld AXE
=

o], =Hlgd Alxe= BElg]o 8 (Brachyury), T-AMF0]
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(Goosecoid), Mixl1, KDR, FoxA2, GATA6 ¥ PDGFaR = 9]¢ 1, 2, 3, 4, 5, 6 &=
ATt

2 gANA, Fuld Axs g9 A HIUE) B35 X571 A3st 24 st Sl Alxe Ads
9 22X HE AER 238 4 gl oF o], g AEZEREH Fd9 iPSCE HE F= x|l A ok

rir

Hdd

rn

NE

il

A=

(CD117; KIT &

HE % wjA]= (i) cKIT 8A(CD117; KIT +&4] E 22 7|UA)E /&= KIT 84
ANz ARE 2=

i3
E|2 A 71U wjA A;:zxqrél ARE AFA7)3, (ii) VEGFR 2 /%= VEGFR wiz) 21
2 9th. o= So], HE S | SCF @/ms VEGF§ xe = v

&2
el

gk Um A QAH(VEGH):, VEGRR E]24 7|uA] =eae] Adtsln du34 (vasculogenesis) 2 dxal
(angiogenesis)& AF=rA17]= PDGF A<D (family) o] @ 1zfolt}. 2 §H3h VEGF= VEGF AlDe] dole] +
9, <& Sof VEGF-A ulx VEGF-D % PIGF & 99 shhs ottt wgalshzle, VEGF: VEGF-A(VEGE,
NCBI -3t ID: 7422, &4k A NM_001025366.2, obvli=ib A< NP_001020537.2%% <hefA ols)olvh. whet
b, VEGRR vi/l &A% A2 VEGFR2(KDR/Flk-1) wl7) A5 Ae Z=olrh. VEGFE 449l 239 (4
£ Sol RED Systems, USHORYE] 47 4% sbssith, BelshAs, 2ol 7% I #= w5 ) VEGFS]
FEE 1 WA 100 ng/ml, <& S ¢k 5, 7, 10, 12, 15, 17, 20, 25, 30, 35, 40, 45 T 50 ng/ml 5 <
o)l A, wAAE A= oF 15 ng/mlY 5 AT,

HE F% #A9 95 dolA, VEGF:=, VEGF w7l Aadd A2E 2=FA7]= VEGF A 3A] == Z-gAol 9
d diAE & Ak, Aset VEGF A4siAl= FdAlel d8A da, W ofHAd 2 (gremlin) GEE
J

u& SE,
o, o

[Mitola %5 (2010) Blood 116(18) 3677-36801) oA shRNA(AE 59 & [Turunen 5 Circ Res. 2009
Sep 11; 105(6):604-9]1), CRISPR-71% Z&~ (& E9] VEGF CRISPR A3t Z8}~w|=; Santa Cruz
Biotech, USA), & 9 AExE E g3},

3
al

E QAAH(SCF)+= KIT &A1 (KIT 95 +Ax}(proto-oncogene), F&A E]241 7]1ubA])(CD117; SCFR)ell
= AlolEFIQlolar, ZdE A8 (haematopoiesi)ol oldhe}l. SCF(KITLGEFLE 3, NCBI XA} ID: 4254)
71% WAk g NM_000899.5 = NM_03994.5 2 7]F obn|x=AF A& NP_000890.1 = NP_003985.55 7}11
ltl. SCFE A zel FFU(dS Eo] R&D Systems, USA)CZRE A4 44 7Fssict. dAgsiAs, &

of 7149 HE F% wiA] W SCFel %+ 1 WA 1000 ng/ml, <& E°] ¢F 10, 20, 30, 40, 50, 60, 70, 80,
90, 100, 110, 120, 130, 140, 150, 200, 250, 300, 350, 400, 450, 500, 600, 700, 800, 900 ng/ml = ¢
o A, wtgAsHAl= °F 100 ng/mlY + Urt.

—1> ol AT
L
O

vtk FEdoA, HE f% wiX = 3etd oz Hojg wiXoltt. dF E°f, HE % wiAE Fa%e VEGF,
o2 Eo] 15 ng/ml VEGF; % SCF, o] E9°] 100 ng/ml SCFE ®Z4 Eﬂr Hog AHold JUE wjA = %“*9
T k. ArEAE A=, T H]E% et o g gojyl g A E 279 #3 AR Y HE
HHX]OM v, of71A, 27019 23 AxHE SCF 2 VEGFo]tf.

st slety o g AHold HAE uAE V] 71EFHo o, StemPro -34 PLUS(ThermoFisher Scientific)
T oty 7ledE niel o] Z1E miX], oA IR, cdEd, Ayy EdadY, 2 @2 2EE DS
g

Zud MEEHE §%5 w4 2 WX 6Y, o So] 2, 3, 4, 5, = 69 & 499 d4(day), vFE4 s}
A ok 49 FoF vjgEo], HECY oS AAHE 5+ ot

gl A ¥ AU =, 28 FAHE Zha A 24 shd 29 AgeR 23 5 fle FeHeR
23tE Wy A MEoltt. HECE (D345 el 4= ar, dF FddoA (D73 & CXCR4(CD184) S & &}

I EHE

%S F . dE o], i FEAoA, HECE XdF D34+ (D73-, T (D34+ CD73- CXCR4-= 712
[e]

A3 GANA, A A Uy MEMEO) = 28 235 sl Agsh =7 sho| HECY JES widgde=z
#ozxd AT AMEZMPOZ E3E 4 U, d8 = =
medium) oAl wiokd 4= ittt

v %] (haematopoietic induction

cKIT 48] (CD117;

T WjX = sH7] (i) cKIT 8A(CD117; KIT &4 |24 7|UA) B/r=
g4 A= AY A= vgAs A=

3 r
KIT =84 B2 71uAl) vzl A3 , (ii) VEGFR /%= VEGFR wj7f 4 z‘z
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VEGFR2 % /%+= VEGFRZ w7l Alsdd Z=, (iii) MPL(CD110) /X% MPL(CD110) w7/ Alsdd A=, (iv)
FLT3 W/XE& FLT3 w7 Aade A=, (v) IGFIR ¥/%E+E IGFIR Wizl A&de 2= (vi) SMADL, 5 ¥ 9 ¥/

T SMADL, 5 2 9 il /\i‘j i, (vii) A Z1(Hedgehog) L/XE+ AAE AaADT A2, (viii)
EpoR /%= EpoR "7 Alsdd 7 2 (ix) AGTR2 % /X AGTRZ2 wiZl] AaAdY AZE AFA1Z 4 ).
A 28 = wiAl= E£3, GTRI(OPZ]E_E*JJ IT #% 1 F&A(AT)) Z/EE AGTRI(QHAI €A 1T #4 1
FEAGL) A AEAY F2E ARG + Avh. ATE 2W FE AT EF AUFAAL) BY B FCF
24 A 5 oo

d& &9, ¥ % WA= &8 QA VEGF, SCF, EFRNJH®(TPO), FIt3 2]ZF=(F1t3L), IL-3, IL-6,
IL-7, IL-11, IGF-1, BMP, FGF, 44 (Sonic) A& 1(SHH), °lgEZFEo]o= (EPO), 0}7\]9_‘%1]1_] 1, ¥ 27
WA I FE 1 SEAND) ARAE TFT F Q. A3 2§ A9 A okl E 10] AAY

EZFRIOE(TP0)S F4¥ AAPE xdste duild s=2Fo|ty. TPO(THPORFL:E 3}, NCBI #-%%} ID:
7066)= 71& AL AJE NM_000460.4 2 715 olu|:=Al Y NP_000451.1& 7} = vk, TPOE= AgA ¥
FU (A= Eo] R& Systems, USA; Miltenyi Biotec Gmbh, DE)C.ZX-E A U+ 7Fs3ict. Ji?/]O}?ﬂ_, 2o
of 714" =8 #% A W TP0Y %+ 3 A 300 ng/ml, 4= & ¢ 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 20, 25, 27, 30, 32, 35, 40, 45, 50, 60, 70, 80, 90 T 100, 110, 120, 130, 140, 150,
160, 170, 180, 190, 200, 225, 250, 275 H=+& 300 ng/ml 92l A, vwlEAsAE <F 30 ng/mld & YT},

F1t3 217t = (Fns-#3 E]£4 7]UA] 3 g7t= W= FLT3L)= FLI3 &Ad Agsta A7 Axe F4 2 2
st& A=A 28 ﬂé% Zb= AlolEFbloltl, Flt3 #ZF=(FLT3LGE L= 3+, NCBI F# = ID: 2323)& 7|
= A A4 NM_001204502.2 2 7]5 obn| =4t A9 NP_001191431.18 7F2 4= Ao}, Flt32 A4 33
(dE Eo] R&D Systems, USA; Miltenyi Biotec Gmbh, DE)CZXHE A U4 7Fssitt. AsAE, E2
7129 29 &% 94 U Flt3 g7t=9 F%E 0.25 WA 250 ng/ml, & So] °F 0.1, 0.25, 0.5, 1
3, 4,5, 6,7,8,9, 10, 11, 12, 13, 14, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90 ¥ 100, 110,
120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230 W+ 240 ng/ml & ¢ A, ulAsHA = oF
25 ng/mlY < U},

CIEFZI(IL)S W wd L V5o F8 9sks 3= Alo]EFFloltt, 28 F% ujx]oA ILS IL-3, IL-
6, 1L-7, R IL-11& 2 & ot

IL-3(IL3 T+x MCGFEFar&= g, NCBI #dAF ID: 3562)2 7|+ A A NM_000588.4 2 7] ofw| w4t A4
NP_000579.25 7Fd < S}, IL-32 AgAS & OJ(@ﬂ% So] R&D Systems, USA; Miltenyi Biotec Gmbh,
DE)e.2 58 H7 d= 7bssitt. HAesA=, 290l 7Ied =29 = A Wl 1L-39] s== 0.25 WA 250
ng/ml, & &9 ¢ 0.1, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 20, 25, 30, 35,
40, 45, 50, 60, 70, 80, 90 ¥+ 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230
T 240 ng/ml 5 999 A, AR A oF 25 ng/mlY Ut

IL-6(IL6 @+ HGFetai% 3k, NCBI &%= ID: 3569)L 717 A A9 NM_000600.5 L 7]F& ofuwAF Y
NP_000591.55 7}d 4 Au. IL-62 AAZ< F5U(dE 59 R&D Systems, USA; Miltenyi Biotec Gmbh,
DE)o=RE A 45 7Fssitt. HEsAe, 2499 71" 28 4% v U [L-69 v%% 0.1 41A 100
ng/ml, €& Eo] ¢F 0.1, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 20, 25, 30, 35,
40, 45, 50, 60, 70, 80, 90 T+ 95 ng/ml = 999 A, ulFASAE ¢k 10 ng/ml ¥ F ATt

IL-7(IL7elgtarx= g, NCBI %14 ID: 3574)2 7] &4 Ad NML000880.4 2 7]& ofwliat Nd
NP_000871.1% 7F& = glvh. IL-7& AAAd e5(dE 59 R&D Systems, USA: Miltenyi Biotec Gmbh,
¥ 28 = A Wl IL-79] F%E 0.1 WA 100
5

DE)e2H5H HA d4 7Hssith. dAgsiAe, 24 7s
ng/ml, 98 Eo] ¢ 0.1, 0.25, 0.5, 0.75, 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 20, 25,
30, 35, 40, 45, 50, 60, 70, 80, 90 T 95 ng/ml & Y9 A, vpEFASAE 9F 10 ng/mlY 5 v},

IL-11(AGIF=t2%  3F, NCBI %%} 1ID: 3589)< 7| A A9 NL000641.4 ¥ 7] ofrxdt A€
NP_000632.1& 7Fd 4 k. IL-112 A 33U (S 5] R&D Systems, USA; Miltenyi Biotec Gmbh,
DE)e=RE HA 4+ 7testith. AgsiAles, 2ol 7Ied =8 % A o IL-11 g7=¢ 5%+ 0.5 W
] 100 ng/ml, 4 Eo] ¢ 0.1, 0.25, 0.5, 0.75, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
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20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90 H& 95 ng/ml F L] A, vtEAS A= ¢ 5 ng/mlY 5

o}
N&A-FAF A A LIG-DE 24 714l 16F-1 484 (IGFIR) 2 14 840 Agsta thae] 4
A HAR2E A= s2Eo|t}, IGF-1(IGF X+ MGFEar: 8k, NCBI &4} ID: 3479)2 7] AF A

I
9 NM_000618.5 ® 715 ofm:=Al A€ NP_000609.1S 72 = v}, IGF-18 A4 FFA (S E°] R&D
Systems, USA)C.ZHE A A< 7Fssitt. #AYsAeE, Edd 718 28 4% vix U IGF-19 5=+
0.25 WA 250 ng/ml, ¢l& o] ¢ 0.1, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90 T 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200,
210, 220, 230 H=& 240 ng/ml & 4] A, ulFAsAE F 25 ng/mlY F AT,

24 AAEI(SH) = HF5E 71334 (organogenesis) S FEste AT oA"Y AR ZFt=o|t),
SHH(TPT #:3= HHGlel2Fari: 3F, NCBI #7AF ID: 6469)% 715 34k A< NM_000193.4 2 7] olmnit A<
NP_000184.1& 7Fd 4 Qlt}. SHH:= A9A% F39 (A8 5] R&D Systems, USA; Miltenyi Biotec Gmbh, D
B)e25 Y A Sl 7resith. AgsiAls, 2 7led 28 = wiA |l SHHO| s%=+ 0.25 WA 250
ng/ml, €& o] ¢F 0.1, 0.25, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 20, 25, 30, 35,
40, 45, 50, 60, 70, 80, 90 W+ 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230
T 240 ng/ml 5 999 A, AEASAE oF 25 ng/mlY Ut

o 2| ER Z o] Bl (EP0)S o g|EREold8l =8| (EpoR)ol| Agsli 2 &8 A (erythropoiesis)S A=A 7=
Fekwd Alo]EFbelo|tl, EPO(DBALO)2tr= 3k, NCBI F#xF ID: 2056)2 7]& 4k 4 NM_000799.4 Z 7]
* oAk AME NP_000790.25 7FA 4 2t} EPOE AAA FFU(dE B9 R&D Systems, USA;
PreproTech, USA)SZRH A 4+ 7Fssitt. HEstAle, 24 7led =23 % A ul EP0Y &=+
0.02 WA 20 U/ml, o= o] 2 0.01, 0.025, 0.05, 0.075, 0.1, 0.5, 0.75, 1.0, 1.5, 2.0, 2.5, 3, 4, 5,
6, 7,8, 9, 10 13, 15, 17, & 19 U/ml & 4 A, vpF A= < 2 U/nld 5 .

A EAl [T5, SHA Al Tof ek X eldl Mg GA(ACE)Q] ZHgol os FAE= Hetgegols 32
Zojrh. kx| e ElAl 11 S AFAE. X QEA T R 11 ek e elA =zl (AGTeFar%: &+, NCBI
A ID: 183)9] Adhel] o3 FAFEW, o= 7 4k AA NM_000029.4 R 75 obn| A A G NP_000020. 1
7H 4 9l eER "l 11+ 2P Ed F3d(dE 59 R&D Systems, USA; Tocris, USA)SZH-E A
4 7tEsteh. AGsiAlE, Edo 7 v A W ke ElAl 119] %= 0.05 WA 50 ng/ml, o
2 So] ¢ 0.01, 0.025, 0.05, 0.075, 0.1, 0.5, 0.75, 1.0, 1.5, 2.0, 2.5, 3, 4, 5, 6, 7, 8, 9, 10, 15,
20, 30, 40 ¥+= 50 ng/ml F 1o A, v SHAl= oF 5 ng/mlY = Sk,

i

ek

i
o

M =
N

o

@ e -
i,
"
gk

o

K

kA QElA 11 #38 1 =84 (AT) Z3A(ARB)+= AT, &A1 (AGTR1; F4=F 1D 185)2] &Al3lE Aelxog
et 3}gtEo|t}, = &kt ATy AFA = AL
(2-FE-4-Z22-1-{[2'-(IH-H E&E-5-¢)~4-v] g d & | & }-1H-o] v} Z-5-L ) W §F& ), 3}
(Valsartan)((ZS) e -2-(Hef =g {[2' -(IH-H Eg}E-5-D)H]| s d-4-L [ olm| ) Febil), 2 gmxlgt
(telmisartan)(4'[(1,4'-tiHe-2'-22[2,6'-H]-1I-Wl=on|t}E]-1'-¢)WE ][1,1'-H] s d ] -2-7} 2 524}

@k 9% wEA e FAGeA, AT, AT 2Abgot. A3e AT, AFAE AGAA TFAA (A
2 E9o] Tocris, USA; Cayman Chemical Co. MI USA)ZRE] d4d 4+ 9o}, HAgsAe, Edd 7|9 =38
= A W X EAl I 3 1 FRAAY) 2349 FEE 1 WA 1000 pM, S o] °F 10, 20, 30,

110('

o

40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 250, 300, 350, 400,
450, 500, 600, 700, 800, 900 uM & d9e A, wrFAs A= < 100 pME 5 U},

A gk e, 28 fx wixe sEgHor AHojd wixoltk. odF 5o, ¥ Fk wiAE FaFY
VEGF, ]2 E°] 15 ng/ml; SCF, &l& E9°] 100 ng/ml; EEZERE|ME(TPO), <& E°] 30 ng/ml; FIt3 HIt
Z(FIT3L), «& &9 25 ng/ml; IL-3, o|& E9 25 ng/ml; IL-6, o|& E9°] 10 ng/ml; IL-7, & £ 10
ng/ml; IL-11, <& £9°] 5 ng/ml; IGF-1, 4= E9°] 25 ng/ml; BMP, o|= E9] 10 ng/mlolA BMP4; FGF, 4=
Eo] 5 ng/mlollA] bFGF; &Y A ZL(SHA), <& E9°] 25 ng/ml; ANHEZFC|E(EPO), oZ E°] 2 u/ml;
QA QB II, olE& €9 10 pg/ml, 2 XAl [T §3 1 $&A(AT) A, & 5o 100 pMaA 2

Ao s BEE sfshHor Aojd U AR 7AAE & Ao,
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
[0116]
[0117]

[0118]

[0119]

[0120]

[0121]

[0122]
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] 71%%e] 9lom . StemPro -34 PLUS(ThermoFisher Scientific)
iAo A dRw ) s Ay Edadd, 2 xEdE 23" DDNE

HECE %3 &% wixlolA 8 WA 21, ol& Eof °F 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 E=& 204
T el A, vl oF 169 w9t widks o], HPCe] Hds AT = i

A AIE ®= HSPCH® )=, 28 Ao F&EHA(comitted) 31, B AIE, NK
AE, NKT A, TIL 2 T AZE £3ste] F5(myeloid) 2 ?ﬂ# Ass T BE A Ax FPo]
27} %3 —“vj:ﬁ}% e e tHEsks (multipotent) E7]A|Eolth. HPCE (D345 dd & ik, HPCE (D45
= Feddd 4 o). HPC= ®E3F (D117, (D133, (D45 % FLK1(KDR T+ VEGFR2Z = 484 AdS5)S a5
A 4 9ot HPCE (D38 B T AlE9 5olA mire] W] SA4Y & v, d& £9°], HPCe vt o
o], nlghz s AE BE (D34+ D133+ (D45+ FLKI+ (D38-5 #EAIE = Qlrt.
HEC ¥ HPCE ¥ %?l AEe] FoowRE NE AE e AES e doje F3F AA e e ¢l
o] iPSCEF-E Askd + It 01]% 5o, 54 &/, 739, AF £ 29I Axe B35 Alxe Ho
o T /‘ﬂ*i—rﬂ wHd ¢ Q. dxder, B4 RR, £8, A% e 3dF A d= Esd
Aol Jat o] Axes 54 §7/, §3, A% £ 13839 A9 U9 Ax=Hy EE 5 v, A =
= e gAE 54 R, 78, A% v 3988 mAske Ad U9 AXY u&s S7ZL = A o
ot dAE Y A AT AEE A H8l 2ol ried WHd EZ Qs AE A e v 7]
2 ME BF e Aoy 7R, oA 2] @At ME EF(MACS; magnetic activated cell sorting),

-

H

g3 A3l AE EF(FACS; fluorescence activated cell sorting) % WAlFA AE EF(microfluidic
cell sorting)E& X&3stal, Gz & =] S},

iPSCel Feke ®3ts FEstr] 8] 2ol 7led Adolg wjYg wiAE AMgSte] T wg E7]dA
7]« el e HEC 2 HPCE #3tE 4 gJul. HEC T+ HPCE #3138 4 s T4 ATs 23 5ok b
A vl-xd AEXZEE B9 Qo 98 B9, 14 AX T v-34 AXE 14 XYY sk e od
& S7A717] F8 AE FuezRy deld 5 gl

HECZ -5 HPCe A4F 5, 3hu} o)de] Al ®¥ mlA, oz (D34E &3 = HPCY Ja2 dE& &9 AV
FAstd AE EFOMACS) Ex v AX AHA EE gy 7iHd s e Ul g AXERE A B
g8 oS, F7F B3l S S ul. g8 So], (D34+ HPCol Fwbo] AA" 4 v}, D34+ HPCE= HE F%
izl A wjk Al 8Y, dE E°] 8-10¥ % Xéxﬂ% T Aot D34+ HPC= &3k 16 F, dE E°f &3} W%

Mol A16Y WA A18Y, ZF, A16Y, A17d E& A18do] HAAE 4 AT},

s, Bqol 71&® uheh gol AA® HPCE T AXS A¥e AMsHs ® AgEd. T AL
que,
iPSCe] kg A7) 7% vhek Pol IPCR wakAE @Al 2

= 9 735 3] H3et 24 sl HpCe] s ajdg oz A4 T AX=E &
T U}, dE 5o, 28 AF MEE € 3 8fX] (lymphoid expansion medium)o] A wj¥E 4= i},
zd AT AEZMPO)= HE AE, oA 0P9-DI4 7+E AE, vy A Ex g FA o A+ T AE
DP(olE 4A) T AE= 32 5 9.

H

HE 3 wix=, AT T AlZ2e] HPCO HE #3k5 FXsk= Al uief mjxott.

Aeter U= g2 wjx = (i) cKIT =&A(CD117; KIT 484 El24 71yA]) 2/E KIT 484 (CD117; KIT
FEA HZA 71UAD) widl Asde FA2E ASA1719, (11) MPL(CD110) /%= MPL(CD110) vwizll Alsd&
ARE A=FAIZ7]aL, (iii) FLT3 %/XEE FLTIS w7 AMeded AZ2E A=A171, (iv) JAHFZ(IL) &4 7
A 4 k. dE 5o, ¥X A vix= B3 21} SCF, FLTSL, TPO ¥ IL7S ¥§E 4= U},

a2 oA, IxX g aiX = FgEHoz goF HiX ot odE B9, HX A WA= fFade
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

271 sk AR HEE et o A

Az

e AR A ¢ dn. 499 12 2 wjx= g Al

2 dEA dar, StemspanTM Y32 2 BZEA(Cat # 9915; Stemcell Technologies Inc, CA)e} $HA StemspanTM

SFEM 11(Cat # 9605; Stemcell Technologies Inc, CA)Z 3¥3}3lc},

HPCE A T AERe] B8l Heh mW geld wled 5 Ak, dF Sol, HCE MG §7], W= EE ge
AEEA B FEA0 w9 A4 MR 4 ol

vl Alet A=, BHE Notch AZAGS AN 7] A, oS So] Notch #7+=, oAt @e-fAF 1(DLL1)
E= dE-8AF 4DLLY)E ZEE 4 ). A3 Notch Es gl & d8x Ja, AdHe 59

WH 95 bsa,

2
FHe T3, Axe] 7]d dud, o vE
X A

2Yg, HEZVY ) fujd x5 Fep 9/EE s o]t
A A HE a7 VCANLE 3"E 5 9l
A5 G, HPC MlFS H8 A2, Notch AEZHALES A=FA7]= UAAF, oE 59 Notch 3=, o7
o DLL4, Al22e] 71 deild | oA vsEZdY, 9 Alx 3H g2 oA o8 VeANLS 23eE Z9S
7 5 oold. 9% TN, HC MFS AT WS, Aze] 7] vl =t A¥ 59 4% 9ag gl
o] Notch AT HdEE AFA]7]= AR}, o & 5] Notch @t=, AW DLLAE ¥t FHS 71E & Q.
EAS, WS 39 S99 HEAHoEA Axe] 7E @A Notch ASHEE AFA71E AAF, B/HE=
AE ZTH G zl . = o g ¥HS Ity At of ¥H
ol A Qo] dE 4 Atk AL dE 5o, Ao oF 2A47S XS ¢ k. AEe E wad
2 Notch AZAGE A=FA7]= AAE X¥ste ZH S92 FHd4d F59A (StemSpan™ H>2Z 73} T
E32; Cat # 9925; Stem Cell Technologies Inc, CA)ZHEH U4 7Fsct

HPCi= HPCE A T AlX & Z3pA7]7]0l S22 AE &2t 714 o dZabd wixlolA wjgd 5= Slvk. dE
{,: [e]

o], HPCE 2-65, i 2-45, 2-5%, whgdeblls 35 ok W = .

AT TAEE aB TAHE, v6 TAHXE, ZA AF TAE L NKT AEE AL & Y= tEIs x4

&4 (lymphopoietic) A *ﬂEO]EP. AT T MEE F4AA pre-TCR A8 & o B T ME AFoz &dE &

gk, AT T AEE AU 4 F22YIE & 4 Ja, FHoA pre-TCR A® & aB T AXE ATz o
+

&2 F Qv AT T AlZEE B3 A EII-8A (D3 T-AlXz A= 5 3.

AT T AEE (D5 2 D78 Hdd = 9lon, &, AT T AEE D57+ FAF S 7H F Aok, A+ T A
EE T (D44, CD25 2 D2E £ sLAL 5 Ak dE 5o, A+ T Aﬂi% CD5+, CD7+ CD44+, CD25+
D2+ xdygS 714 Ak, AT T AZ= (D465 £ F52HT 5 3ok, A5 T Al2+= (D3, 4 2 (D8
o B, oS 5o AE ®d Hdo] AojE S ),

As GAA, AT T AEE, T AE As5S FH7]0] Afer 24 stel A7 T AlXe Jas o =zs
TAERE A%5E 5 At o So], AT T AXEE T AE A% oA e 5 9.

T AXZ s uixe s T AZR] AT T AX 4&5S FX8e= AX ulg wixeltt. Aes T Ax A=
A= (1) cKIT 4~&A1(CD117; KIT &4 B2 7IUA)E ASA7]3L/7v KIT &A1 (CD117; KIT &4
B2 71uAl) vz Azdd ARE A=FA719, (1) FLT3 9/%+ FLT3 wiZl AEdY A2E 2AFA7]aL,
(ii1) QAEFZ(IL) E4& 7HE & Ao, «o& 59, T AE 45 wixe &3 A=k SCF, FLT3L, ¥ IL7S &

@—t‘ﬂ— I hq.

A FRANA, T AL Y% wAE StHoR Fw uelth, dF Fol, T AE 4% WAL fi
47 Roh QAR REFD HHHOR HoE JYR MAZ THE & Aok AGH T A

AA =z LdeEA 9lar, StemspanTM T A¥E A% BEA(Cat # 9930; Stemcell Technologies Inc, CA)9} SHA

b
o,
A
z £
)
o

Stemspan SFEM II(Cat # 9605; Stemcell Technologies Inc, CA) % PBMC % CD3+ Alx¢] 3%
x| o AW Excellerate S1%F T A% 2% wix](R& D Systems, USA)E *3g3tt}. th& 341;}:} T A A&
WA= 29 oo Ay 7]sd vpel o] ITS, ¢F¥l 9 Xdo] RFyi Fage 7] &3 QA= F71=2
HZE 712 uiA] ) o ZAd IMDMES 23E S .

_/I:
AT Al EH Aol A wiekd Aok, s 5o, AT T AE=

s
=]
o
N

B
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[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
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ahgbA A=, FUE Notch AedEe A5A71% A4k, oE 5o Notch 2it=, o] 2ep-fAF 1(DLLD)
EE DE-FAF 4O E ='D S odth. A Notch #RI=E iAol 2 dwA i, A T
A=Y 45 7hestth. £UE BF Axe] 71 wid, ddn) saedd, vERYY, sd Be Fe
AR EE s oldel AE wu HE A, o veans mgE S glvh. A9E 3" gl 2

AT T AEE, AT T AT AZZ %ol TR A7 B A4 A T AZ A% wAeA w%g
9 4 Q. A o, AT T ARE 14F, AL 2 £ 37 59 WE F ook,

TAET YEPGAE P AT wgel FAMe S s WA Azt T AE: AE E
WO T AE FEAME E4ol o) e BErevy PuE + A,
27te] §do] WAle) )5S 2t B fA) T AES} EAST

T A9 ME(Ty AE)E o]Ao] (D4 ¥ DehidL wdsly] wFoe] (D4 T AE2ZA 24 Ik, D4 T Al
AAA NN F23 ATS sla, T AL AP|EILS WEA 71 A wkS S AT ALY 243}
= = T Az 43 2 Aol A5H ol

MNESG T AE(T M2, CIL, A8 T M2, MEESd T AE)E olzle] (D8 xH T dS sty Wi

pro) (b8 T AEE, ZAFAY EAR AT TW Aol BF I MIC B oj& EAE Sold UL 9l
2% 5 QA MHCoﬂ ofgt A9} HyAHoR Ko LSS = %
st oled T Alxe & e W uet AA4"E

_/,:
Qo] 71 vpel o] AE T HEE y6 TAHE, aB T AX EE KT Axd 5 gt
AR whgr g e, Edo] ZsE upel o] AAHE T AIEE af T Aotk AT T AE9 A& (D
A 5) F, T AlES] HE2 F2 olF FA(P) DA+ T AZXL 5 3l
A6 AN, T AEZe] Hebe & FA D4+ T AE, T o ugddaiAs gd S s+ T AZ2E A3t
A ole] HlES S7MA7I7] fa EAstE /A E 5 vk T AXE 2AskA7]a A7) 7o A
o e ggdlel & deA k. oE 5o, T AlxE A v =7 gl T AlE FEA(TCR) 2H-E-Al<

wEE S ootk AR TR AEAL VS e G AN AX, dAn #A4 AZe E9 39 @z, o
Al PR 1 EE 11 BA AelA AR et SOHC-HElel= BaA), 2 784 14, oA F-ICR
A, d= Bl g xﬂ CD28 A, R AEIY MHC-Wekol = BEHA, |7th MHC-eel= H =gk, ek

243e, A= 7Hse Axd TS FE3] A8 S8 AFHAYE T A2 JHE XA, &dste
Tk, FE3 AlolEFR G B A= Jhed olfE v|sH Bl & 4 k. &of "g@A48H T AE"E
g2 A5 SANE, AL £ES 3t e T AXEE A A3,

-TCR &A= TCRY FAL A, AW (D3, alCD3 T=E a(D28e) EojHo =z Agst 4= 9t} TCR x}=ol Z
et F-TCR A (& £ OKT3)&= T A ”‘”ﬁﬁ 9lar, Az el %%@ﬂ(]% E9o] eBioscience €0
USAHERE 4 7Fssitr. 9% FdaolA, T AEE 3-aCD3 &4 2 L2, IL-7 E£E IL159 =P =M

QY 5 Ak O AL, T AZE a0 BA D o008 A wEoRA 45,

%
Sk (D14 weTe] Ea) T A Sel AT = ivk. T AEE 03 ¥ F-D28 FA =P

= 2
[

2 @48 5 Qul. o2 So], PRMC Ei: (D4 Z/EE (D8 MEES EFE T AE FYAEE Iy AE(F
A AN AE) e Y fle], A YW n=, oE 5o (D3 A 2 IF-(D28 fz, Az YD A7)
B = oA Dynabeads® A7 T-84d3FA CD3/CD28(ThermoFisher Scientific)g AMg3ste] &A= <
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g2 FEdolA, (D3, (D28 2L (D2 AE %W fgtzo] ZAgsls= 7144 "HEHHA A B, oA
ImmunoCult™ <17+ CD3/CD28/CD2 T ME A 3}A] = 017k (D3/CD28 T AlE A3 A= T AIEE &4314 7]
71 A3 AREE & ATk tE TR, T AlEE Ao F-(D28 Aot 3E MHC-FEFol= H3HA,
kA s A= HEHA MHC-HEfol = B84 2 dd3td 5 3

7Ive & FEAE TRsk= T Alxs 8 e 7184 Fde ARgstel @4std 5 glv. e o
Bl FElE Ee vEe] 39 el EAE 4 la, AdeHom F-TCR A, oz &-CD28 @Alsh g7

AgE & v,

2
ool A, o]F %A (D4+CD8+ T Al
N
T

IR ¥ IL-152 B5HE 2o 7&d vle} 22 T AlX A x4

v ke Ak, WA= FR, 7] 71 vkel 2ol T Al FEA(TCR) 284, A& £ 3k o] g

-TCR &A|, o7 &-aCD3 A, @ &-alD28 FAZ BFTE 5 U},

olF & (DA+CD8+ T AMEE o9 Heg 7[HE AFEsl aldso], S35 AdS AT 5 Aok, 1 st

Wik Al~Ele wnkE B3 wrgv], dojE|ZE #wgr], 8 9, WY 9 e HA, 2 g2 AENST], 5
= A

g A= T AXE FEAMRIY & At TR, W (invariant) (D3 A& Ak} A &3 2,
He 1x2 7PEAS g9 (a) AFE H OWEHR) AMES d¥H o= Ef‘c}éi o] gsl-A4 ’1} 14
(anchored) 3dE]lZt}o] ™A (heterodimeric) T &o|t}, o]# 3k F& 2] TCRS & mB(wEa
B) T AlZEE AAAT, 249 T AZ= 7bH Zop(y) D AE(§) AES Egé% ot

= Wstan, y§ T AER AAH

¢

1-4
Olt
o
rir
H
ﬁa,
~ H
2o

A MRS, FF FA9 Aetol= GRS BAKE AT BA F9 F 24T BFAGHOA Fol 4
o2 AFT 5 Yrk. MICE, FAA WAL} G RAE A4 AL s s AT-EW @A
AEeleh, Gulae Amfl A wahE M) o3 AES] EW o) AAET. Sle) fetol=, oy v
ol B o el WE|mE EAISHE MCE AA TRE 25 T Aol oa A4sel, A 53] JuE
=290, AEe] EW ) MHCE FF 39, F, PAE Aol BASAR F3E M- AX ol
A gt 399 Aeel= B A + Ak od@ Wrlel= BAS ANshe T A%E dAE
AF

= IRE AdA ez e 4 o (F, Wi TR). A5 591, T A

J°ﬂ 1*54 HPQ} ol 50& A8 HZF(TIL) Z45-F Trﬂﬂ%_ iPSCE4-El A" 4 Adu. TIL, S
= v MARRE B2F TS A}%é}oq Nk R e R M

¥+ 24 1 71%9 H}Q} gol &l AA A, AR TXV Aol w2y el i 1 Ea 11 MIC
Aol Agahs T AXZRE fee 1PSC§H B A4 5 s
Feb & 1 *Mlﬂ T Aﬂzﬂ ek B57 1 Es 11 MIC 24 ZellM A8 24 % F et
&, % AEse A el s el Adtehe T Aol s ~aedd 5 gl

2 4

o

by
ox
2
>
e
>
i 2
3
2
oot
o
o,
fo
e
o
o
In
v
)

jur]
o~
S
o,

LA
;_]

(o3
rﬂ%

TN A, TR Ao o] HAH o , TCR 919174 =
TR 374 P fAete|= TAS FAS) I MHC w Al 5ol o
T AEE, & BN hAEd o8 BEEE FTY FU] fEol= dHs HAEE
Aol HolH oz Atz o]FAd aB TR == Hgd o 3. oF SApol A Ao o3
= BT 7IWE ARgEel AEE ¢ Qv ke S8 2 NY-ESO1, PRAME, <ui-wjo}
(AFP), MAGE A4, MAGE Al, MAGE A10 @ NAGE B2, 7M& wulk&shAlE= NY-ESO-1, MAGE-A4 2 MAGE-A10S
ATt
Ager TR Aol &2 TR, & £ GLdF e (monomorphic) FA-AA] &2k, ozd] (D1 2 MR1l
oal AlE H-fEol= FAS QI HISMHC o] TCR; NKT Al TCR % Wl |3 (IEL;
intraepithelial lymphocyte) TCRE ¥&3 4 Adtl. dF FHd oA, TC(RS MIC AA e SHHozE GAFE
ge] 34 Y Ee 34 g9 el o g

fr
1)
o
o
By
°
rir
E

S
i oXx, M
o 9

e

H

o
ol

Moron o o L
2 o =
TS T )
rr
N
2,
o
o,

e

o]Fd TR A Ex= Ad TR, F, AQA EAeA] F= TRY 5 vk, dE 59, olF4 TR T
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el gk o9 g% e AP (avidity) S S7HVIES 244 5 (S, 8= 4 TICR). s}

T 37E TR A A TCRol Hl&) st o] de]l EdMe], & £, TR « ¥ B AF&9] 7MW 999 %

7b8 AwAl AA 94 (CDR; complementarity determining region)oll A &} o]t EdWolE ¥3He 4= gl

o}, olelgt EdAdolE, SAEd o HHEE TY FU JEols ©HS EAISHE MHCO] gk TCRE sk

L5 7RG, Fst=: SAE TRE AsH7lol At e fA e R taEHolE AREske] TR

EddolA e ~a7d golBYulE xgela, A 2 A Adu(dE £ L3 [Robbins & J Immunol
=

il [e}

(2008) 180(9):6116]; #&[San Miguel 5 (2015) Cancer Cell 28 (3) 281-283]; 3 [Schmitt

Blood 122 348-256]; %3l [Jiang % (2015) Cancer Discovery 5 901] #=%). ul&z3 3= =749 TR
Z9F 319 NY-ESO1, PRAME, <ub-ejobuhul= (AFP), MAGE A4, MAGE Al, MAGE A10 2 MAGE B2 &= 3&}i} o]A4& &
Aol GAEd A%E 4 .

ATE. CARS, WY=2EH Y 43 =, oA
il F&A)o)th, CARS <& E9, TCR (D3 H&TF 9
ool §3E scFvE 23St schvie, dig 10 WX 2570 ofm=ite] 2 A FElo]=g o] &
= =

=
o
oo
o,
w

1 ci USA 1988; 85(16):5879-5883]). ®W7= 7taAdS Sla SElal-FFol 7H8A4ES A8l Al
A e BEYed 5 5 da, e NS Vo C-Edel] dASAY I kY 4 Atk scFvie 1 el
Az el =7t EAst] diEe 2¥AR, TJa FEHOR T AE gHeR hlE = 9lth. CARIIA,
scFv TCR #HaHg H d=edvlel g2 < k. 7taAd ZdolA = scFvel TR wHbE =mQl Apolo] 23t
o, 7k wigk 9 ] AFE ThsetA F k. AdREUIS F&AY TFH As-dY =wdloltt.
CARS] dIZ=mZwele A& 59, (D3 (-AMEEYH T 484, o7 (D28, 41BB, H+ ICOSEY-E AEXU
ANz T=vels e = v}, CARS (D3z-CD28-41BB & (D3z-CD28-0X40%} 78 12y} o2 A3HE %

-
e teel AEAY Ers TR & Aot

CARS GHAZC] o) WAL FY-Sold Foo| HelHow AT = Utk ¥ Hol, T AzZ:, 54 @
FAol A SHAEol oja] wARE FU% Fol Soldow Agel RS LAANEE wa" & vk o A
ol AE ole) FARNE FF FAe B /WS A8l AEa & qnh,

gebdon @4l SEAE N AT FEA0KRY 5 Ak

0|54 @9 584, AAT) o] FA4 TR, NKCR Ex CARS] WAL Belo] 7)&H whe} o] AR T AE @
G4 Holde WANY & orl, mebd ol sht oo BX U, dF Fol 4e 2t AN FAE
o £ el EASE FF Fol dal PR A4 ANSAY EADT. A% TR, Zelo] 7)%H
vpsh ol AYE T AZE olFA FA £8A FA sl ATl el ghd ATE EARAL 2GS
EASA 2% 4 Atk o Eol, olF4 39 F8A9 BHL, P9 FEAT WA e T AX M

AL HAZ Adtel Asw W/EE Sol4e F7AD & At

: & e

] k| s dadshs o]FA 9
A AR 2d AAE Wz AelE 5 oder, o AAlee Aw a5 AXE WA b AR
ZE el nE AT, o)A FEflEeln mu A4k 3 mu led g AW, el e A
25, oA dold F(species) E= AE FFoR EAT F Avk. WA ZHRFEo|= T A2 5
B A28 i) &5 Azel tis] dlolE]H(native)olil, 3| AlxFlelA A om EAGT. Ax
& ERElEE /I el o), dE 5o AXH IS AFEste]l A R =PEdE oleA ke
25 dddn. Axd Eefeelse, Axd AdHow EAshs il A £ Y, 9
Aol A os EAshs Eefetolnet Fold 4= gl

oA o]FA aY S AE Uz =QtoewH oFA IFd
= & iPSC, HPC, i
HE 3 wjA],

Aoz FAEE 4 . I FEAE J=ds) T ik
dtl. o] E Eo], TCRE ¢1FY3E AAS TR a AMES SlEHEE g oElo]l= Hd 2 TCR A&
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AmYat FIALElE MY, EE UR § AES APSHE FEALECS A R IR ¥ &S =
gt FRdorels A4S £33 F Ak

Sare ool el sl olal AE U £9E 5 ATk oF4 AW iPSC, HC EE AT T AE 2
stAY AT W, FAAPl Al F delxl £ arefabdte] argEojop gtk AbelE AR, T AIECA
5% A9 24 22% Fhet AT EE WE oA zgsoler a4 Sol, A 4

ARel Az, AL 2ol DA EQ R FA4 BFAA ALY 2 % FAARS AT we /149 A

=2 w3 [Protocols in Molecular Biology, Second Edition, Ausubel & eds. John Wiley & Sons,

=50 Adrk. GF FEANA, Ak F12 APl o3 AE U2 =9dE F . 95

2] DNA ©]% 7}= A5 (DSB; double strand break) CRISPR/Cas9 Al®lell o3 Hi=

, < F4 FolA o]FA M AE AE WE =9 S A7, S rAAV BHE AL

sto] =d=d 4 ATHAAV vzl fFdxF B EA[Hirsch 5 2014 Methods Mol Biol 1114 291-3071).

2w MBS iPSC, HPC == A7 T AIE =2 =strlel] As 7Ime @Al 2 ddA da, 24

dAelE gAY, DRAE-HAER, AVHe, d2s-ml gAY, A A9 2 AERdfele s Ee

vpolg) 2 o & Fo] wWAYo}k(vaccinia) = dERle|g|AE ARGSE ALY S T, vtEA A=,

F4 B9 FEAE Amgshs g vlelelz ME, Y AL v dERvele s e EE

U

oL &
2 o @ O >

Ve

o
o,
ox

i
ol
30 [~
O
2
il

[

9,

i
o
o
=

gL ik oolyel Y dAS X
Eulolej~ WH = FAFdd ¢ k. VSVg-HFstd violes WHeE x4 Ul vhel A (Vesicular
stomatitis virus)e] wlolz{ 9]y "ukmlA G(VSVe) 9} 2wl Ao, J33td nlolga YAE YA
= dut. dE E9], uAA(solid-phase) FAEYL HERZYH-zEHF

(preloaded) x=2] wWi%F Zdlo]E Aol 4] njcgol] o He g

=

=

A T AlE, oE £°] DP (D4+CD8+ A|E, SP CD4+ AJE T+ SP D8+ Al X Fuks =1/ A gA
9 5 oQrh. FY-BHSE AZ FREAS) = A 298 A7 HOUS)E S A-BYER AE
2HE 2ol Qo Aeld Jgol AgE & qdnh

T A2, oE E°] DP (D4+(D8+ A3, SP (D4+ AX = SP D8+ Axe e EAHu/ AY 552 &
ATk, AEdom Beld J1&H v ol AAHE T AES e Ag Aol A Ho) SAuze o8 A
g 4 At

T A H

FoJ (&5 E°] FYd &4 , <t

(bacteriostat), %@ AFS ord Faxte] N FHZAFo=2 HA 3 848 I7T 5 A= 4 2L H-
T4 A, TAE-F3h, 27 FAF 89 2 dEA 2 SHAE 23S S e A 2 -4 4 ¥
gols xsirt. olgfgk Ao AFEsHrlol AFE T4 HIS|EY o iw SRS FAMY, HAY =
= FHHolESE BA FAAS £ AE vsF B5 oty uA, ¢dE =°], ¥ [Remington's

Pharmaceutical Sciences, 18th edition, Mack Publishing Company, Easton, Pa., 1990]o|A %<& 4= glt}.

gy wEAs A, DP CD4+CD8+ T AXE, SP CD4+ T AIE = HA3 A= SP D8+ T Alxd 4 d&=
T AME= JNAAA Ao FHst7]ed A oFehd 245 =2 AFsd & ).

wglo] AHgE vhel ol §of "eRbhow sg A e, FeH ooy wekel Wl oA FelH o
/9% Wl(benefit/risk ratio)& FF3te], HEd %4, AT, Fd=] Wy, B e PAY 2= G
Z glol WAl Bol, Azl 243} Yxso] Aol AFW sFE, B, 24, L/Ee R
Felol Be Aol Zzte] v, Rl 5 E@, AP vhE ARN FYAolg FHolA s Tbs
shok gk,

B oage) e 7] 1w el oa) AgHE dE So) DP (DAHDSH T AE, SP (D4t T AE Ei SP
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il

2] st
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Aol BRIl W& SE(CRS), Fol AR, Fol Az, AlXe 24 == H@Ase] £, AR AHV, =
gol AHEs= ve e, e, W/EE =4, 2 @49 A8, 49, A, =4, 9w A4, 2 A3
ost#] o]H& ESARE o]R AFEA = o] A QlAel] F=@ Aoln. Az &7F 5l Fo] FRE
THALRE oAt Al e AolAN, dwkHom FopRke Al SR i FaF FAES o]
A gowlA aWE= ads Gk 28 F9dAM F&(local) TS ST Aont
T AEe 9508 Fojd 5 gt @9, 9% 49, T AZE AWM Un vivo) T AES] Fae 885 &
a7 s 24 g, 24 FPE FAISE APC, (D3/CD28 W=, IL-2, IL-7 H/®E IL159F X2gE o] Fof
2 5ol 2FdA Y] Fole 23 FAeAe MR, TAY EE AR Fodl o Y 5 vt
the ARR, A8 AlEARL, dE B0l IL-2, AESA s ay, WA

2 ded lm, A"y , Agd 54 A
Aok, @ i Th4e] Foli Am il o8] MEHE £ fE 2
A=, T AEE 999 500 x 1008, 1 x 109, 2, 3, 4, 5, 6,

T AE, o2 So] dojm 1 x 10709 T AxEe] ©el 8z Zolg}
®oue) T2 gEE 7] 71EE BES ARgste] o A4 AT AE, o

o AFgsl7] 918 71E 2 A RS A FE),
g A AT Axe A4S S 7 EE
HEIRIS EFet= Al T = wiA,

SHEIRL, BWP 2 FGFE ¥Fsh= A2 T #+5= A,

(

NEJR], BMP, FGF, % GSK3 AaAE st #13 Tuld Frx o=, 2
VEGF % SCFE x3ste HE f =

o1 o) 2=
¥ % doh.

_

A

it
ke

So] HEC ¥ HPCe] FES A)

7)EE VEGF, SCF, E2H o9 ®(TP0), FIt3 @ ZF=(FI1t3L), IL-3, IL-6, IL-7, IL-11, IGF-1, BMP, FGF, %
Y A Z2(SHH), olFEZFo|E(EPO), SHAQ Al 11, % ¢kx el 11 38 1 F&A(AT) ZIqAS %
el HPC = WA S F71=2 238 5 ).

Boagol ot JHE g9 A AT Axe A4S A wY wiA AEE AT, 714, 8A AE
JENS E3ets Al FHlY F5 HjA|

HEIN, BWP 2 FGFE Ed38ls A2 Tuld % wiA,

oMElW | BMP, FGF, 9 GSK3 AajAE 23l 213 $uQG = Wi, 2

VEGF 2 SCFZ2 X33le HE % #jx], 2 Mezoz

VEGF, SCF, EERXo]o|E(TP0), FIt3 B ZF=(FIt3L), IL-3, IL-6, IL-7, IL-11, IGF-1, BMP, FGF, %Y 31|

SI1(SHH), o ER3old®(EPO), AL B I, R A Al

HPC #% H]%)

S}3]

S

=
=

[xs
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hiPSC HJ9F
iPSCE 37TColA 5% €0y, 5% 0014 =2 wleF S8 dol(plasticware) S AF&3lo] vfEEZ(BD Corning)

o] ] mTeSRI(SCT)oll A LA& o7 wjokalith. hiPSCE EasyPassage = (Invitrogen)S AMg3&le] 5oz 4
e3tar, AlEES 10 uMol A Y27632(R&D Systems) 2} Al Ao A 1:6 & 1:12 B2 XS 48117+ v Hot

g Abgstel Atpgsigint. A9 WEE AY F uAlA @rld gl xt e sl B 9 Aok of
N F2Ytk. hiPSCE AHEE A wijF viEZ 2o] whe} mTeSR1, TeSR2, = E8 flex(SCT)ollA ZF=U7}
SHps 3 0l AET} ) ol Wold] ghg wWrbA vhef 4-59 Bk wekskalth,

vt EIAERREO] T A ¥ H3]

HiPSC -+~ ¥iA] (nTeSR1 H+= E8 flex)E AAStaL, AEE DMEM/F12& 23] A% 383itt.

2 mLe StemPro34 PLUS(Invitrogen® ZHF-E]9] StemPro34; StemPro34 7]¥ ¥ix], BEA7} HA7lExa dydad
AE#AEDLo| A (1% v/v: Invitrogen) 2 ZFFEFI(2 mM: Invitrogen), ©FAFEHANS50 pg/ml: Sigma
Aldrich) 2 E%E|QZgAZ(100 pM: Sigma Aldrich), F7F2 50 ng/mle dEWIor wEFEE Hrbsla,
ANZF B ATl sk, Hult Mg Zeham Avle] oEsa, AFAeE HolE 2 nl/9 e, % 20
ml/150 cmzo]ﬁ}.

ANZY F, WAE AASI, AES DMEM/FI2Z 23] AlHste], o] 1L NEN AZ AAST. MAZ, 5
ng/ml2] NEIM A, 10 ng/ml2] BUP4 = 5 ng/mle] bFGFE R ZF% 2 mLe StemPro34 PLUSZE WAt 4447+
T Aulo] At (A 1 M) . 2 Fo, wiAE Alde @A 1 AR diAskaL, 10 uM CHIR-99021%
wEeh, 4847 Fob F7h2 e,

ALl , WA S A AEI, AEES DMEM/F122 23] A|AH3Ete], 7ol ©A 1 Alo|EFSIS A
WA E, 100 ng/mle] SCF ¥ 15 ng/mle] VEGFE E.&% StemPro34 PLUSE tA|3}aL, 48A17F E<t
SoH(EA 2 wix). 2 Fol, mXE A @A 2 WX 2 BE5sta, MEE F7) 4847 F

Al
ol
-

=, ¥ 19 AAE @A 3 wiHel o) hAEtz, AEE 16-18Y Bt 48A17tuiet 1:1 (v/v) ¥
Foz wigelltt. WPAHoR olx wixe 3 9 AR (300 golA, 10&)el ofst HEN F AE9
F, 2 d"gd AxE AT siA(S, T150 Fh=Fel dis] 20 ml)eke] ®jgeR HEHE S
Lls

L

AHE-E]= hiPSC Foll whel digf d16-184lA], (7Y Mol FAEZEA ] 93] H= o
D34+ AFEE AW w%s g8 BAHY wozRE dgsigitt. o7 B dwyxEe ChiPSC312 %719
hiPSC (Takara), NIH2(WI: Lonza=%El] MR1.19] a912&) % NIH29] &}91EE: c3F3 B clAl2E ddH o
2 X33l (D34+ AES oFFERAI(SCT: 37TolA 308 b)), 2 Fo] 37TolA 308 B¢+ ZAUYA
[I(Invitrogen: 2 mg/ml)eF 7 &2 Aol 93] +@3silct. &7l &Adste vl=(MACS) w2
(Miltenyi: A=A Aol wWE)E 53 D34+ AE g Ao, A dgde F=Hsta AHs8T
(DMEM/F12914 300 goll A 128 5<F x2 AAIEe]).

T Fol, D34+ AIES] MACS wE] ¥, o2 94 -80°ColA A% WECA CSI0(SCT)NA 2x10°7) AE/ vpo]el
2=, 3 Fol G AS Sl Al AiedA SAEES.

ALd 92 4 2 B3 Y8, S7AE 71E A 2 GAEE 24 /T AZ A%) WAE o] &3 h(Al
A Al whE). €2 & wfjx] BT AXE A wjAE T A 3 e or AFHen, o
=, AlE AbEsE @] Zad W kg B Alo| TRl AAS AAATIAY 2-E= AE 7] A% AR
71} 22 Abe]EFRQl A o] A% T Al 84S HAS5T 7[5HJA T AE 2 NK AEE A 918
71ed vpeh o] Frte SAdstEa gddE ¢ 9l ol Y8 2 vl FE T AXE BN AXE Y
AgAow, Vlad W ¥ Ev HE FEuildEe ARE flol, 3 AA e T Gl de gle] A
AEE " A A AEe] AES A, webA & mjg &7 AREE 5 Qdvk. o A AT Al
EE B4 T AXE BN AIXE AsA717] 98 A3 Bahe e o Yewtt
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[0240] X1
ki 55 58
StemPro34 A
1L (2742] o] 2adh
PLUS
VEGF 15 ng/mL
SCF 100 ng/mL
TPO 30 ng/mL
FIt3L 25 ng/mL
IL-3 25 ng/mL
IL-6 10 ng/mL
IL-7 10 ng/mL
IL-11 5 ng/mL
IGF-1 25 ng/mL
BMP-4 10 ng/mL
bFGF 5 ng/mL
SHH 25 ng/mL
EPO 2 U/mL
SERI2E 10 pg/mL
2 AE 100 pM
[0241]
[0242] ¥ 2
ez ST/AE ()
TCRap (IP26) PE (BioLegend: 306708) 25l
TCRyd (B1) APC (BiolLegend: 331212) 5ul
CD5 (UCHT2) BV421 (BD: 562646) 5ul
CD7 (CD7-6B7) PerCP Cy5.5 (BioLegend: 343116) 5ul
CD45 (HI30) BUV395 (BD: 563792) 5l
CD4 (OKT4) BV786 (BioLegend: 317442) Sl
CD3 (SK7) AF488 (BiolLegend: 344810) 5ul
CD8a (RPA-T8) PE-Cy7 (BD: 557746) 5ul
CD56 (NCAM16.2) BV605 (BD: 562780) 5ul
Ef506 BV510 (Invitrogen: 65-0866-14) 1/100 3|~
H 2 TMHZo BEEE) MELE EF
043 2. T =0 EEE 0 485l 2H
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