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o] sloll 5% wjukEy] wiol2RE FHFHACH. 29-413] A EAo] # s E <z ESC A|EF (Adewumi,
et al. 2007, Nat Biotechnol 25, 803-816) CCTL14 (Centre of Cell Therapy Line)& AF&3}3itl. 17 f=d
THsA E7] AIE (iPSC)olA e} o], ofntugle] Zhe]Y (Yamanaka's cocktail) 2 Alt}o] njojg| 2 A7
(Sendai virus transfection)ol &3+ ¥|¥ HAFRAEY g Z2aiwS o]g3te] Fald AN A|EFE 34-41
3 A S AFEEA T (Kruta et al. 2014, Stem Cells and Development 23, 2443-2454).

og, & wHel oslE F] SAste] mEAR ARelEe AN, a) APAEL B wHe oAeh A
B wgel Welsk 8] Aol @4EE AL oht,
Agel 1: pold | WS ol &8 EevolAEe] T5, AA % A4 obgA v

FGF79] 17] $91x9] EAWol(A1200), 271 Y9l ZwWe](A120C, KI126E), 271 91X E<Iwo](A120C,
K178E), 371 $1x1¢] &AW o] (A120C, K126E, K178E)E 3HAdskal, His-TagE 71Z pCold 1 #WE ] ABHEF2J3}
A, FGF77F Adel Axs ME| S BL21(DE3) Ao F A A3k M 5ol

10ml LB media(Ambrothia) (0.25g Al-&)el HEstar 4y (Ampicillin, 50mg/ml)E 10ulS A7} 3 37Tl
iR =

AvfFd 10ml3} <) A (Ampicillin, 50mg/ml) 1mlS 1L LB media(ambrothia)(25g /\}ﬁ)oﬂ HE3he] 37T

A S ATE. 0Dsoe] A17F 0.69 o) 4TCTHFaA A vjgFd S 1037 YAA AT & WE-t-1-g ez
EyglwAte]= (B-D-1—thiogalactopyranoside; IPTG) 5mME H7Fste] 17CoA 244 7F W& S F23 diF
o+ AEES A},

AR F, HHoR glE ATA2 Ni-NTA H=7F e Ayl Fdsglvh. Ay F9% pCold I_FGF7
il Buo] 38 HE A HA A F (wash) =8N (20mM Tris pH 8.0, 200mM NaCl)¥} 5 w4 A3 (wash)
=8N (20mM Tris pH 8.0, 200mM NaCl, 30mM o]mt}=)E A a1, 100ml 82 4E=8 N (elution buffer, 20mM
Tris pH 8.0, 200mM NaCl, IM o]u|t}E)S Alg3lo] =x8 o2 olntgE: 5 =Z +o|v FGF7 4 &S &3}

o 12} AAstsltt.

12 Mg AZefEads (Ni-NTA) AES 58 AAd 452 222 &5 (heparin) B]Z7F A= Ao
Fdsder. A-d 599 pCold I_hFGF7 &d Fxeo] 39 &= 3 WAl Ax 4F80(20mM Tris 8.0,
200mM NaCl) 2. & A a1, 60ml &2 %82 (20mM Tris pH 8.0, 1500mM NaCl) 2.2 &2|3sle] 23F=2 A A8k,

ulA 9o 2 pCold I_hFGF7 @2 2F S Hiload 16/60 Superdex 75(Amersham Biosciences) A @3} 1X PBS
W3 (137mM NaCl, 2.7mM KC1, 10mM Na;HPO,, 2mM KH.PO,, pH 7.4), (WELGENE)S o] &8+ 2 ol3} whilo] o]
A= ATk

37 CorAA] A3

AAE FGF7 w2 58 1X PBS ®HE 7]E AF&3le] 0.5mg/ml =2 37ColA 0, 4, 8, 12, 15Y FoF ut
ssten snkg] BF gdAAckor @Akl 15% SDS-PAGE 719 5& @Alé}cﬁt‘r SDS-PAGE GELell ‘Holgl+e=
izl =52 [mage] E 2713 (Wayne Rasband, NIH)S AF&3te] A o7 WUk (density) S SA3AT.

T 39 o AlEo] = kel o], 15% SDS-PAGEES E3 Feld FGF7 Z g felo]= Wi ERRE WolgEe

2 ot Ao] FFHEA LSS & 5 Ut

WU 5HL image] T 213 (Wanyne Rasband)S AR5}l SDS-PAGE GELE] ®MEE ZAsIvr. 1 A¥r} o
E 29 Z|AEo] Qo E 4o ZFZE ZAE 9l

#£ 2
0 day 4 day 8 day 12 day 15 day

A30_hFGF7(°FA &) 100 40 14 4 4
A53_hFGEF7(palifermin) 100 60 46 23 18
A53_hFGF7(A1200) 100 87 77 73 66

A 53 _hFGF7(A120C, K126E) 100 97 89 103 96
A53_hFGF7(A120C, K178E) 100 107 94 107 100
A53_hFGF7(A120C, K126E, K178E) 100 116 120 112 118
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)

ng/ml) 2 40A17F A28, Al

[0110]

[0096] 9l %
[0097] % 29 % 49 AFy=RE ASIN_WFGF7(palifermin) 1544 o] uld wi=7} 18%% 7FA3F wbd o] 313} A3
S FE3% ABN_WFGF7(A1200) = 15694 ol 66%7F Fol JS & 5 ). o|3s} A3y} o] 243s gt
AB53N_hFGF7(A120C, K126E), AB3N_hFGF7(A120C, K178E)& Zz+zt 15UAjol Z+z 96% 2 100% wr=do] o} gl
S5 o = k. U XY EAWolE EYF =3 AS3IN_hFGF7(A120C, K126E, K178E)S 15¥#d 118%= 0
12} B} Eojibe QA2 Holu 100% A wESo] 15d47ke ek dor FX3tn IJ2S & F Utt.
[0098] N-2rch(N-terminal)2] Aojol| w2 <GS A3ty $18 A0ON_hFGF7(wild) e} ABN_hFGF7(palifermin) <k
A Bl Ay Alad HElo]=(signal peptide)E A AT A3ON_hFGF7(oFA&E )9t N-"to] ¢ #E A
53N_hFGF7(palifermin)®l 1594 =+ & W=7 Zh7 499 1862 N-gwhe] Zol7b ¢ #HLS A
53N_hFGF7(palifermin)”} 37C =04 o <tAH3 AL & 4 At
[0099] 45C orgAl A9
[0100] AAE FGF7 a5 1X PBS M E 7]¥ AFE3le] 0.5mg/ml =2 45TeoA 0, 1, 2, 3, 4, 5, 6, 74
Zol kel om Fnpy BF AaAckow dAlsle] 15% SDS-PAGE A7 %S AA AT, ® 50| o1 AT}
oAl = o] ST},
[0101] 5= 5ol eAjE]o] Sl mieh o], 15% SDS-PAGES Fall &l¥l FGF7 Ze|fietol= M=S2iE wolAEe] o
A Aol FHEUSS & 5 Ut
[0102] U 542 image] X213 (Wanyne Rasband)< AR&3le] SDS-PAGE Ao WLE ZHAstgitt. 2 Axrt o
% 3% % 69 7= A},
# 3
[0103] 0 day 1 day 2 day 3 day 4 day 5 day 6 day 7 day
A 30_hFGF7(°FA13) 100 0 0 0 0 0 0 0
A 53 _hFGF7(palifermin) 100 0 0 0 0 0 0 0
A 53_hFGF7(A120C) 100 16 6 0 0 0 0 0
A53_hFGF7(A120C, K126E) 100 57 51 42 30 29 19 22
A53_hFGF7(A120C, K178E) 100 66 51 43 22 21 10 9
A53_hFGF7(A120C, K126E, 100 84 86 81 74 80 76 79
K178E)
[0104] 9 %
[0105] X 39 =69 ARENE BE WolAEo] ofAE hFGR7 Bt A Aol FEARS & F 3
[0106] ABSIN_WFGF7- a5 whell ©haid wi=r) 0%7F ¥ 9kd o] 33} A3 28k ASN_hFGF7(A1200) & 394 0%7}F
HISS & & duk. ol Ay o]2ATS FE=3 ABN_WFGF7(A120C, K126E), A53N_hFGF7(A120C,
K178E)+= ztzh 74 & 22%, 9% o] Fol &S st 4= ). ¢A olE EAWE BF =3
AB3N_hFGF7(A120C, K126E, K178E) 7dAd 79%2] ©id W= 3218 4= 919,
[0107] w3, 45C 2=oA A30_hFGF7(ok8 & )3 A53_hFGF7(palifermin)®t #o] N-terminal®] Zolo] w& =}ol7}
A EAEA oS AT 5 A
[0108] AEd 3: EAHNAES MEZAT 39
[0109] Agd 13} 3 Yoz AFI SdAdo|A B tHalA HaCaT AIES AFE3ISaL, 10% & Hlo} dH (fetal
bovine serumg EF$H DMEM HiX|ol A vk B KA TE. FGF7ell 23t AxFTAEAHS gl S8 A2
= 0.03% BSAS ¥ 3ot YA (serum-free) DMEM A2 A}g-3}Qith.
96 4 ZgolEo] MES 0.6x 100 Jwell = BjF3IL, &3 (heparin) (10 ug/ml) 3 A FGF7 (300
X4 Z7F= WST-8 [2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-
disulfophenyl)-2H-tetrazolium, monosodium salt]& A}&3&}o], ZA} wi7fA) (electron mediator)$} AlZW &
— 12 —

|
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[0112]

[0113]

[0114]

[0115]
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428 A (dehydrogenases)ol 2ls] A ¥ WST-8 EEZntd(formazan) A4
WST-8 22wzt A AL+ FFE (450 nm)S F3fo] gelg 4= Qvh. AL 4 wHEegly, 'Hd £ 3+
Az} WAoo 2 Z YT

FGF7 W52 45ColA 0, 0.5, 1, 2, 4, 6, 8% ¥ 27 Ro@ ¥, AEFARA Asts Tl

I AR B 4 D & 70 A FHo] ot}

F 4
e 50% 27d (ED50)
A 30_hFGF7(¢kA8) 0.8
A53_hFGF7(palifermin) 1.7
A53_hFGF7(A120C) 8.0
A53_hFGF7(A120C, K126E) 1107¢
A53_hFGF7(A120C, K178E) 33.99
A53_hFGF7(A120C, K126E, K178E)

4 2 % 75 FxEW, A30N_WFGF7 (oFAE)Y 49 4550 whlA S Bysels Al7ko] dojHo] uka} A
=2 gA4o] a3 Ho] 50% B4 (ED50)S 7FAE= Alde] 0.89¢ v, AS53N_hFGF7 (palifermin) @
= ED507F 1.797kA] S7he e ddS Elskgivt. ¥HH, AB3N_hFGF7 (A120C)+& ED507F 8714 zﬂﬂ
, AB3N_hFGF7 (A120C, K178E)¢] ED50: 33.99, ABG3N_hFGF7(A120C, K126E)% 11079 714 Z719< hels)
. B3 AS3N_WFGF7 (A120C, K126E, K178E)E 45%0lA 8UZr BHAsIG S e NEFASA 247 #Fy
S E3A, ALG3SN_hFGF7(A120C, K126E, K178E)7F ol thdt kAol 71 Z71H otz o

gﬂ
(o

X Rood Mo
5
d
|

ol
o
38
g 2 B

]

o >
do o5 I
vl
o2
ot
>
>
2
o
2
4« 2
ol
2
X
oL
of
ol
38
N
=]
:r‘
e
i)
a3
o
rlr
o
2
lo
:01:1'
ok
ol
i
s
pou)
o

o,

= B3 ]
3k mriel W] Qkell A o] AR WPt AAsks Aol 7Pfo}ﬂ o] PB‘L

S oox
oorr X
lo,
oy
B
e
e
oL

2
Ip
of
ol
rlr
>\I
rlo
oft
2
of
ol
O

1
g

k1
N
~

10 20 30 40 50 60
MHWILTWIL PTLLYRSCFH | ICLVGTISL ACNDMTPEGM ATNVNGSSPE RHTRSYDYME

70 80 90 100 110 120
GGDIRVRALF CRTQAWYLRID KRGIKVKGTQE MKNNYNIMEI RTVAVGIVAI KGVESEFYLA

130 140 150 160 170 180
MHIKEGKLYAIX KECHEDCNFK ELILENHYNT YASAKWTHNG GEMFVALNGIK GIPVRGHKKTE
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<170> KoPatentIn 3.0

<210> 1
<211> 194
<212> PRT

<213> Artificial Sequence

<220><223> FGF7 of Homo Sapiens

<400> 1

Met His Lys Trp Ile Leu Thr Trp Ile Leu Pro Thr Leu Leu Tyr Arg
1 5 10 15

Ser Cys Phe His Ile Ile Cys Leu Val Gly Thr Ile Ser Leu Ala Cys

20 25 30

Asn Asp Met Thr Pro Glu Gln Met Ala Thr Asn Val Asn Cys Ser Ser
35 40 45
Pro Glu Arg His Thr Arg Ser Tyr Asp Tyr Met Glu Gly Gly Asp Ile
50 95 60
Arg Val Arg Arg Leu Phe Cys Arg Thr Gln Trp Tyr Leu Arg Ile Asp
65 70 75 80
Lys Arg Gly Lys Val Lys Gly Thr Gln Glu Met Lys Asn Asn Tyr Asn
85 90 95

Ile Met Glu Ile Arg Thr Val Ala Val Gly Ile Val Ala Ile Lys Gly

100 105 110
Val Glu Ser Glu Phe Tyr Leu Ala Met Asn Lys Glu Gly Lys Leu Tyr
115 120 125
Ala Lys Lys Glu Cys Asn Glu Asp Cys Asn Phe Lys Glu Leu Ile Leu
130 135 140
Glu Asn His Tyr Asn Thr Tyr Ala Ser Ala Lys Trp Thr His Asn Gly
145 150 155 160
Gly Glu Met Phe Val Ala Leu Asn Gln Lys Gly Ile Pro Val Arg Gly

165 170 175

Lys Lys Thr Lys Lys Glu GIn Lys Thr Ala His Phe Leu Pro Met Ala
180 185 190

Ile Thr
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<210> 2
<211> 157
<212>  PRT

<213> Artificial Sequence
<220><223> FGF7 variant of Homo Sapiens

<400> 2

Met Asn His Lys Val His His His His His His Ile Glu Gly Arg His

1 5 10

15

Met Ser Tyr Asp Tyr Met Glu Gly Gly Asp Ile Arg Val Arg Arg Leu

20 25 30

Phe Cys Arg Thr Gln Trp Tyr Leu Arg Ile Asp Lys Arg Gly
35 40 45
Lys Gly Thr Gln Glu Met Lys Asn Asn Tyr Asn Ile Met Glu
50 95 60
Thr Val Ala Val Gly Ile Val Ala Ile Lys Gly Val Glu Ser
65 70 75
Tyr Leu Ala Met Asn Lys Glu Gly Lys Leu Tyr Ala Lys Lys
85 90

Asn Glu Asp Cys Asn Phe Lys Glu Leu Ile Leu Glu Asn His

100 105 110
Thr Tyr Ala Ser Ala Lys Trp Thr His Asn Gly Gly Glu Met
115 120 125
Ala Leu Asn Gln Lys Gly Ile Pro Val Arg Gly Lys Lys Thr
130 135 140
Glu Gln Lys Thr Ala His Phe Leu Pro Met Ala Ile Thr

145 150 155
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