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A7 1
A AFobAMlE AAAA-9 WolA (high stable Fibroblast Growth Factor -9, FGF-9)& fFaAdFo=
Xgsls HEE s A4S

A 1 &gl oA, 7] 2AES dFsE A7 AfelAE AdAA WolA(stable basic Fibroblast
Growth Factor, bFGF), 91&®# #AF A4 x-1(Insulin-like Growth Factor, IGF-1), H¥hIJAE A<=}t
(Vascular Endothelial Growth Factor, VEGF), AZ}®AME A74<AA-2(Keratinocyte Growth Factor, KGF-2),
Z7]AE 447¢AA(Stem Cell Factor, SCF), ¥ %Zl(noggin) FEP|=2 TAE AR FZAx F 3l o]

=
He Fhe EPSE Bug ddn 24,

ol oA, A7 2AEL FHIZAE Y aFElolA] (Superoxide Dismutase, SOD)E F712 E&s= A
= Z

JolA, 7l A= FAAx I9H 70 Tl st A

ZZd A~ (0.010 ~ 5.114 FFH, FH2A = t] A~FElolA (Superoxide Dismutase, SOD) 0.004 ~ 0.949 Zekx
& ¥3sle e EYPo= ot YRS s 24E

A3 5

A1 T A2 gl oA, A7) A FEAxeE AEH FAF QA1 100 FHFe tshe], uot
A4 AfrolAE AAAA-9 WolAl 100 ~ 625 TF5-, HAstE 714 AfolME Ad7dAAt wolAl 100 ~ 625
FHE, dHUIAMEL AR 100 ~ 625 FFE, AGEAME FGAX-2 100 ~ 625 FZFH, S71HE FF
Zb 100 ~ 625 TN, =31 fECI= 100 ~ 3,200 FHFE TFetE S 5AHoE s TEE R
2E

A7 6

AL gl QlolH, 7] mbgA AROAE AAAA-9 Wol At AAME 19 ohuledt A v 1) o4
= AgE WolAS EFen, 1N olge] opuwite] Blolzaoz Asy Mol 5

AL

A7 8

Al 2 ol gloiM, A7) rAEtE A7 ARotAE AEA HolAle HEHE 29 69 WA = 87 HA Al
Helo] Aor XstEa, 754 deldo] AlxHelog XskEa, 5004 s 2E|do] Eo]EAlow X3hE
AL 5EAOR e IR 2HE
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o] HuFEa glon AAIAE o]&3 ©@rIe|YE AFEo]  AAS FASL At
A TA Ay ska]o A F=agh Al wpEW muk AFoAEe 52 ¢7f dom @R X Fof 9lojA
cloning, stem cell, growth factor, tissue engineering therapy7} BEX| 80| FZ o] Zolgtx w3t

(International Society of Hair Restoration Surgery).

v 2 gn w9z g3 grln g3 EFESo] Huma el FEZE Alo]FE AT A (Cyclosporin)
SA [T S2ESF 10-043947, U S2E3 10-0695611], N-s|eH2A}o]E8 71222 2 yl2uk
AR [Hietwls FHESE 10-2001-0052502], AYUEE = A [WEaHl=s FAES] 10-1999-0023754]1%59]
=

olg st Y 7w, Aol FolelAl XA F2ES Aoy A FANA JoIME IFEFF o3 &
T 7 5o BAES Fukste] o "gR wbx] 2 ko] gaks x|&e £ ogle EAES Aya Y

B2 E e

A9 B S gAsly] Ysle] B e uetAA AfolAE AEelx-9 WHo A (stable Fibroblast Growth
Factor, FGF-9) [thadlx E3&UWE 10-2016-0022666]1 2 FaEAE O R = 4r g 3148 2AHAES A3

.

2 ool o Fddol oA, v kAstE AV AFolMlE A WolA(stable basic Fibroblast
Growth Factor, stable bFGF)[H3tHl= E3|&EUHE 10-2015-0078930, PCT patent appl. KR2015/07734], &
g FAF AAQIA-1(Insulin-like Growth Factor, IGF-1), "¥WylAE A7 x}(Vascular Endothelial
Growth Factor, VEGF), At AXE A& 2-2(Keratinocyte Growth Factor, KGF-2), Z=7]AXE A 74<12}H(Stem
Cell Factor, SCF), % x=%l(noggin) Hetol=[thanl=s 53 HLWS 10-2013-0114644]1 = +3€ &A=t
TEY2E U X3ete slo] nigA skt ofel A of gt

B e A SRl slolA, udAAR AfetAE AFERIA-9 RojAls uidRly SsEdWs 10-2016-

4

1353 s 19 1849 #HAd L)

2 o] upgkA e AAjdel oA, A7) bgstE G714 AfolHdE AAEAA HelAlE AEHE 29] 69 ©
A = 87 AR AlxHQlo]l MEeR X3EI, 75WA LEfdo] AlxHQIeRE XFE I, 50MA |AE|do] E}
olzAlo® X3y A[Y3Wlx EFHZFYHIT 10-2015-0078930, PCT patent appl. KR2015/OO7734]°] vkl 51

rlo

g ool #4HA ohg,
»

W o] uphA gk Ao ojA, 7] w7 FEle]=o] AMEe tidvla 55 YW T 10-2013-01146440]
A el

71418 Aol npgA s old g =] oy gkt

B oabgol 1y do gloja, A7) FAELS FAAZX 990 70 T tste] Al Z} ZZeEx 0.010 ~
5.114 S5, FH2AE v A~FEFo}A| (Superoxide Dismutase, SOD) 0.004 ~ 0.949 =FHZE ETHslE= Ao
nleh2 shal

A7) AR FEH A AdEH FAF QA1 100 FEF-o tiste], 1mebAA AfolME A9 ol
A 100 ~ 625 Z%E%ﬂ— sk A7 AfrobAE A welAl 100 ~ 625 TR, DdRIAE AR
100 ~ 625 =R, AGEAE AANA-2 100 ~ 625 FHFF, =7|AE AR 100 ~ 625 FHFE, =7 HNEk
o= 100 ~ 3,200 % F& ¥x3bshE Blo| v shy o]o R ol i},

B oahge] o2 Fddo] oA, A7) ZAEE A(Oryza Sativa), xH(Camellia sinensis leaf), ALF
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A6l 10 w71 slefolo] BUP As] 4 el

®oAee ¢s WA DMEM/High Glucose(Thermo ScientificAl, Cat No. SH30243.01) 445 mLel 50 mL
FBS(Thermo ScientificAl, Cat No. 21600-010)¢} 5 mL HYAd@-~EZErlo]il B E(Thermo ScientificAl,
Cat No. SV30010)& F7tete] AMEZuFuAE Azt EHA-EDTA €F&92 10X EHAl BEH (Thermo
ScientificAl, Cat No. SV30037.01) 5 mLE PBS(GibcoA}, Cat No. 21600-010) 45 mLoll #7}sle] A|x=3skc). <&
2l Qib7b e aavhE SFgoel A4S pH 8.89 100 mM =EHe] Xl (E=Al¢], Cat No. 27185-0350), 1
mM MgCl.(Kanto, Cat No. 25009-01), 0.5% Ez}o]& X-100 (A 3}=, Cat No.8566-4400) &= o] Fofzlc},

B A9S Qe C2C12(ATCC no. CRLI772)A|XE9] AR ZERS A Eudad 10 mloll F7F & =83 4=k, 800
rpmell A 1027 AR E 3 F FSAE As] AAsta Az 10 ma v Hrbeke] FiEe] At

OJAL T175 Eeh~=d Y MEuG 20 ml & HI7MeH $ 37 T o]ibsbgba Aol (ASTECAF, Cat

No. SCI-165D)ellA] 48A17F wjekate}l. T175 Zepx~=9] oS A A3 & 10 mL PRBSZ 3l A H3slal, EHL-
EDTAE 5 mL F7bskvh. 37 T olAbstera AuolElo A 5&7F whgA|7l & Fatel NxE wjojdr}. T175 &
gtxFol 10 nl PBSE M7} & FHY st AEE £, M2 156 nl FEo| A @&t 800 rpm oA 10+
7+ 94 Balsle] A= 9w AA m AENEN 10 LS F7FEE & 2EF Ay, 971 AR 20 ul
=S FH3 & 4 A7) (hemocytometer) S AFE-8F] Mol & 1), ElE AMEO FE EURZ ARE

Aokl s ALg3te] 1 x 10 /mLE 32549k, 24-well plateZ

= Zulsle] 24 £ 9 Lol A BFE F ¥
Frk. ARz ol

Q= AEel BMP2 oF =71 aEla w71 #
2 wi=v) ;@ 29} 7+o] DMEM ®lA] 4 mLol
ol ng] WS A A Fo}b. 24-well

3
o
24
Lo
A
[
r o
U
)
o
iy
2
>
—
N}
>,
)
=
o
o
of

5t
A, GLEA MWk EREas jhg 58S 7 F 9 300 ul A H7FsEAL Aol A 307 WHEAIR]
t}. 13,000 rpmollA 1083F €4l #21E 3 &, A5 100 ul & pNPP N4} 7] A (Sigmarl, Cat No. P7998-
100ML) 100 uL ¢} 41o] 96-well plated] %71tk. 37 C o|irsteba <lFH|olE oA 247k FoF kA7) &
multireader (PerkinElmerA}, 1420 Multilable counter VICTOR3)ol] ¥ L 405 mmollA] S3 =S SAITH(E 1).

=z 2
E¥il BMP2 =7 =7 feol=

1 0.01 mg/ml 0 0

2 0.01 mg/ml 0.01 mg/ml 0.01 mg/ml
3 0.01 mg/ml 0.03 mg/ml 0.03 mg/ml
4 0.01 mg/ml 0.09 mg/ml 0.09 mg/ml
5 0.01 mg/ml 0.27 mg/ml 0.27 mg/ml
6 0.01 mg/ml 0.81 mg/ml 0.81 mg/ml
7 0.01 mg/ml 2.54 mg/ml 2.54 mg/ml

3 2% DMEM mi=]oll A&t BMP2, =31 2 =31 HFEol=9] &

el lEpol=o] v R ENRE HAE

>,
1>,
2,
o
-
[

el ¥ Neoderm E(H]aLA}o]d ~) 9} PBS(Sigmail. Cat No. P-5368)S H]|3lt}. Franz cell
S Y 5 ml PBSE Yolst). Franz cell$lol Neoderm E9] ZF&ZE(stratum corneum)o] 9%5
Fol=s SUTE. Neoderm E9] $ell Franz cell 748 8|3 IAHHZE HH3] IAHAZ $, Franz cell
service systemo] Franz cellS $IXAZ1th. Neoderm E9lel =31 3} x=71 Helol= Z+z} 0.1 mg/ml e A& F
o 500 ul ¥& ¥ velEgor Blsla 600 rpmol A wutrE FHgdich. AP A G wel FA)E o] &3}
ZF AlzF HE2 BAE A 82 150 ul® # 38t HPLC(High Performance liquid Chromatography)® #A413ich(=
2).

Aol 3: 37 Colld Algtel] whE A b o] S7bE 9714 Aot A QA g n]a 4

e

Y @714 ARoE AgeAst X wwel grg ol
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10 % heat-inactivation ¥ fetal bovine serum, 100 units/ml¢] A&, 100 mg/mle] A~EZ Eunlo]Aalo]

o

H DMEM &HAujA| S o]&3sle] FXkth. 96 well culture plateel 2x10" cells/well®] NIH-3T3 cell<
SFATE. 24A1%F A YFE NIH-3T3 celle serum-free DMEM W|X]Z 7]o}(starvation) Fo| 0.5 % FBS7} &
DMEM #1=]el]l sample solutionS Z+zre] x W= X glsla, 12A17F wiekalglcl. wlek & 10 ule] MIT [
,5-dimethylthiazol-2-y1)-2,5-diphenyl-2H-tetrazolium bromide] solutions #H7}sti 2A]17F €FEA71
4-3}4] 100 ul®) DMSOZ formazan crystalS £3A1H Y. SHEE B3 FEAE o]&3 540 nm I}l A
Pk, kAol e AL FAE AsHA &2 wel ((UFRH) Q] 3% g A2 welloll A<
= Hlas vk (e 3).

o

= oAr R
N o

[e}

- ST

s

oL
(<0

Mo
o

>
>

o 4: 37 Colld Algbe] w&

A ok AfrobAlE AAAA-99] SAdnu 4

2

=

AAY AfolAE 44049 Els AR Aol A9 37 TellA Algtel] wha &4 W
38 1Y) 9Ete AxE T4 TEE o A9 sk, A6l ARE-E BALB-3T3 cellS 10 % dx ¢
=3 fetal bovine serum, 100 units/mle] F)UAH, 100 mg/mle] ~EZEmwnto]alo] E3+E DMEM £+4
W42 o]gake] FAIATE. 96 well culture plates] 2x10° cells/well9] BALB-3T3 cell e %-F&1qr}. 244]
7+ v k® BALB-3T3 cell serum-free DMEM BiA]Z 7]o} Fof 0.5 % FBS7} ¥3t%l DMEM ®ix|of] A& oS Z+z}+
o] T W2 HEsta, 12417 aigsiy. w10 ule] MIT [3-(4,5-dimethylthiazol-2-yl1)-2,5-
diphenyl-2H-tetrazolium bromide] solutiong 7}t 2A17F ¥HgA]Zl & o]&3le] 100 ulel DMSOZ
formazan crystals &3AFHTH. FHEE 23 FEAE ol &3 540 nm Tl SASITE. kAol g 3
F3L FAE ATEA B2 well(HE2T) ] 3= tigh FAIA T welloll Ao WFE&= HUSITHE 4).

o
Lo

[0
o i

Al

ofp
rob

il

o,
)
e

AArd 5: MISE o] &3t oA A= g3 A9

1. A3

=

A - 187 A7

A T A 99, oA 9woldal Bk AEe WAF 41.1 £ 8.034 oA 37.3 + 824130
H(male pattern hair loss, MPHL)E 9ol o™, Norwood-Hamilton scaledl w&} type II& 19,

I11E 39, type IVE 19, type Vi 2%, 283 type VIE 29 ©|%lth. Norwood-Hamilton scale type
of gt = Type 1 @ BRI} gl A, Type 11 @ AFH9 F& W99 @R, type 111 @ ZAFH A
SRy AR gret Ay gy BHoR A8ske AH, type IV-V 0 AZEE AFE gRef Hee &
2= 7Fd Aeoltt. oAlE 2R (female pattern hair loss, FPHL)S 982 Ludwig scaledl wa} type 11
£ 9% olqth. Ludwig scale® &7E Type I @ A5 FiE9 g2 &R AE], Type I @ F37t FoAH
B Hol= Aeolt).

H
o
oL

. {o

i ot

ML A5E JAP, AR5 Al 5 ml GAF ® 1o 7148 2% 3995 =9 g5 2AH4ES 2.5 ml
A 2570 shH ek 0.5 mm MTS(Microneedle Therapy System)& AF£3}o] X &S, MISE vlolazE Y
E5 535 vged I8 AR JAAFS AAHE e T AAZA IE A XF2ES oA f=
st Alolth, dwrA oz ko] digh IRt AFES Fole AUt Atk FI 9 dFo = Fof
Aol ZAHEES LEFEHL AYHASE o8 HAEE o= Uyo JIdHgew, 4FH BT NSE
&3ttt

3. a¥ 94

Ag Az Az v A& 37fE Foll AR B RS YES Bl st R W=
H

=
paired t-testol dIsh=

Y
ol
3%
k1
B
Al
ot
o
of\
N
=
o
o
offt
L
Me
i
ol
3%
v
offt
L
™
i
o

Sign test& AF&3}SiH.

71 A A= shrlek 2
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MY AR F spFEHer vzt 94 8 HYIE SASeH, Hevte des d 17.3 % (2 2
o dlojAl A= 21.4 %, AR 4.1 %), WETE H7I= W 6 % (F EH] FoAo g E: 5.3 %,

ZEAE: 0.7 %) FUIEIsien, SARAY °46¥ Z7HE BITHA 3, = 6).

Al 6: oA s Al 2Adwe] BX A8 9 o 53 AlFel Wigk AlF e

A - 208 AA

.

2099 # F @A 119, ojxks 9ol Wik Aee FAvl 42.9 £ 5.044 A= 40.1 + 6.34% T
PA4d © X (male pattern hair loss, MPHL)E 117 o] 2™, Norwood-Hamilton scaleol W&} type 11 19,
type IIIE 4%, type IV 39, type V& 29, type VIE= 1% ©]1t}. Norwood-Hamilton scale type © th3h
w7 Type 10 BE7F Q= A, Type 11 0 A54e] 58 Wele] 95, type [T @ AFHol A3 9uv
A

grol Aoy gyt B3l or z8sl= AE], type V-V ¢ Nz]—s]- HAFE grel A4y gdvs v}
A AFejoltt. oA ¥ e X (female pattern hair loss, FPHL)& 9o E, Ludwig scalecl] we} type & 749,
type 11 29%o]Sith. Ludwig scaled #F= Type I @ AgE ¥ ke g ol A, Type II @ F47} 9

]°1Hﬂ o]z FHA

z = Kl
oA sPFE Al ZAEAES LEFRS AYAATE o8& AEF To= o] Y.
3. 53 #A4

Agol Soi7br] Aol HAEAT AR 34 B ede] MEoz AT FHRAL wast], Bwsl 7]
7} 77t F7h meE BT

4. BA 4

A AR A v ek X5 3E ol AR 9 BasdiRA S BEgE ste R dHnE 9 HU1E S
AR, A5 A Fo F7F vES A AT, TAEAS paired t-testo] d|FIE HIEFHAH
Sign testE AR&3}Sith
A7) Ade] A= shr)e A

1) AA g}

MY AR & PR E wEgtge de 9 FU1E SAHsNeH, wEgte dEE Hd 4.7 % (8 Y
o] FojAlo] sgE AA 2AEE: 19.1 %, AEE: 4.4 %), WA #71E HT 5 @ (E dHo oAl 3

2 45% AEZ: -0.5%) Zr/letgon, EARAN S5 =712 HATHE 4, ® 8).

XO]—-;E"— _/J‘\_zH Z/K‘]E

4
A 7: M3 g oA o [hetul E3 QW3 10-2015-009976413 1A AfolAlE A A121-9
o] H7tE slojAlY] ZAES B2 X7 2 oA §3 Bl AlY 4

FN
o,
il

L A - 159 A4

R

1579 22 T @A 8%, oAAeE 7Hol Al it A" EAF 39.3 £ 6.024] oAb 38.8 £ 574190
PAd =X (male pattern hair loss, MPHL)E 8%ol1e™, Norwood-Hamilton scaleol] Wz} type II+ 19,
type 111+ 49, type IVE 29, type V& 19 o]lt}. Norwood-Hamilton scale type ©] th3al EF+ Type I :
gurt gl G, Type 11 @ AFH-9 F2 WHele] 9R, type IIT @ 5ol Ag g d553 drel
T grvt Bdxoz 2g3t= A, type IV-V NZ}SL AFR grol Fea g 7k Abgolth, o
Ad @ (female pattern hair loss, FPHL)& 7Ijﬂ ?L, Ludwig scaleo] W} type & 49, type [1& 3% 0]

AT}, Ludwig scale® ¥7F+: Type I @ A58 ¥ Sk gl A, Type II @ 737} QF A Hol
= /ddlolt}.

AT ARE WY, A AAAZAE[RIN= E5] FUHT 10-2015-0099764]1S vid 13] A Apg-&}
oh. A Al 15 ml Fojulel el FAAZ H9rE = SgnE WY A wel 0.5-1 nl N AHES

[e2]
2
[e2]
%
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. Fale] e Aa ol 2B e LBEL AYAPSE o] 8% AT wom o] 1A,
R

g A7 A vpx]E X5 71E Foll AR E REs YRS BEYR sl B A 9 F#U)E S
Askla, A= A Fo T vES TA AT, SAEAlS paired t-testol DI HIEFHAEL
Sign test& AF&3}SiH.

G Ao Ay 719 Er.
1) AA =

309 A8 F BgEden st UE ¥ #78 S4sglon, Hevted wEs BF 1 % (AefAc)x
WE: 1425, AEE: 3.2 %), WA B AF 455 (AOANRE: 4.2 5 BES 0.3 %) F
gom, EALAY fold $7HE WATHE 5, & 10).

A7) ANGE Fotel A doizlel 2R [HlaHE S8 ZA¥E 10-2015-009976415 1A A frol A

AT 49 Aol 248 4P 71

ﬁs@ﬂaﬁouﬂ ARz 244 89l % AR
o
g

41790 E3He doiFlol 2Tl ENE
e wow A3

ZUWH3I 10-2015-0099764] <}
o wa} zpol7l UPA R AHEA S

dAAA-90] EFHE oA 2 EAA 7 3. 2
Eote] B AAde FojAlo] dae] 49 grel oW 9 X Ho] Hojd a3E HAFoH(E 11).

o 2w oi
o Hd 2L 9 o

¥ 3
Mean Increase Rate
Density p-value Thickness p—value
Total (n=18) 17.3 % <0.0004 6 % <0.0010
I 4
Mean Increase Rate
Density p-value Thickness p—value
Total (n=20) 14.7 % <0.0007 5 % 0.0008
F5
Mean Increase Rate
Density p-value Thickness p—value
Total (n=15) 11 % <0.0010 4.5 % 0.0015

<l
w
rlo

NTSE o] &3 sloj7lo]l A E2] AGASHAL] tigh a3E Jehd &
glojAle] =& e] AGASHAel digk a35 vEhd &

AYPEF [T 2 53] 2LHT 10-2015-00997641] AGA FAto] et &3 bl

21
S
Ir

=
o
rW
2]
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k1
N2

K
(%
~

@BMP2
EBMP2
BMP2

peptide

only
+ noggin
+ noggin

027 081

254  mg/ml

—
EH2
—o—noggin
—o-noggin peptide
70
€60
¥
€50
5
g0
530
3
820
210
0
0 5 10 15
Time(Hr)
—
ZEH3
—o— Wid type
Posc Problast
growth factor
stable
basic Fibroblast

=
z
bt

oENEBsgaARSE

growth factor

Time(Hr)

- —Wid ypo
H
£ 8- Stable £GP
®
s \
s0
. .
oHr wHr a0 He s0He
Time (H)
—_
EHS
Total Male Female
Total 18 9 9
Mean Age 41.1 +£ 803 | 373 £ 82
Pattern Hair Loss
MPHL IT T
MPHL I 3
MPHL IV 1
MPHL V 2
MPHL VI 2
FPHL T 9
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k1
N2
(@)Y

25.00% 1
fol
E 2000%
Yo |
H
3 5o ‘ 173%
Lo
N
5 soom
H 60%
§ ooox
2 Treated Placebo Treated Placebo
‘ Hair density Hair diameter
Rl (number/cm?) m)
EH7
Total Male Female
Total 20 1 9
Mean Age 429 £ 504 | 401 £ 63
Pattern Hair Loss
MPHL I 1
MPHL I 4
MPHL IV 3
MPHL V 2
MPHL VI 1
FPHL I 7
FPHL I 2
=98
20.00%
§ 1000% |
H
& 1000%
i U7%
2 1200%
£
§ oox
i 200%
£ soo%
2 a00%
£ | sox
& o -
| meateg Placebo Treated Placebo
-200% Hair density Hair diameter
(umber/cm?) m)
EH9
Total Male Female
Total 15 8 7
Mean Age 399 £ 6.02 | 388 £ 5.7
Pattern Hair Loss
MPHL I 1
MPHL m 4
MPHL IV 2
MPHL V 1
FPHL I 4
FPHL I 3
EHI10
16.00%
5
2 1400%
H
S 1200%
3
5
H 1000% 1%
§ s00%
<
F soox
g
5 2om
] ||
& ooo%
2O g placsbo Trestod acbo
200% - Hair density Hair diameter

(number/cm?)

16.00%

wwion I"”"
§ ro0m
Lo
5 oo
§ oo%
§ oo
200%
000% .
FGF-9 (4] FGF9 ()
Hair density
(umber/cmd

m)

GO (+)

Hair diar

)

I l h .

£GP ()
meter

=)
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P

<110> PnP Biopharm Co., Ltd.

<120> A cosmetic composition for hair care comprising high stable
Fibroblast Growth Factor-9 mutant

<130>  P16-0003

<160> 3

<170> KopatentIn 2.0

<210> 1
<211> 208
<212> PRT

<213> Homo sapiens

<400> 1

Met Ala Pro Leu Gly Glu Val Gly Asn Tyr Phe Gly Val Gln Asp Ala
1 5 10 15

Val Pro Phe Gly Asn Val Pro Val Leu Pro Val Asp Ser Pro Val Leu

20 25 30

Leu Ser Asp His Leu Gly Gln Ser Glu Ala Gly Gly Leu Pro Arg Gly
35 40 45
Pro Ala Val Thr Asp Leu Asp His Leu Lys Gly Ile Leu Arg Arg Arg
50 55 60
Gln Leu Tyr Cys Arg Thr Gly Phe His Leu Glu Ile Phe Pro Asn Gly
65 70 75 80
Thr Ile Gln Gly Thr Arg Lys Asp His Ser Arg Phe Gly Ile Leu Glu
85 90 95

Phe Ile Ser Ile Ala Val Gly Leu Val Ser Ile Arg Gly Val Asp Ser

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

Arg Tyr Tyr Val Ala Leu Asn Lys Asp Gly Thr Pro Arg Glu Gly Thr

_17_
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165 170 175

Arg Thr Lys Arg His Gln Lys Phe Thr His Phe Leu Pro Arg Pro Val
180 185 190

Asp Pro Asp Lys Val Pro Glu Leu Tyr Lys Asp Ile Leu Ser Gln Ser

195 200 205
<210> 2
<211> 146
<212> PRT

<213> Homo sapiens

<400> 2

Pro Ala Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro Gly His
1 5 10 15

Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly Phe Phe Leu

20 25 30
Arg Ile His Pro Asp Gly Arg Val Asp Gly Val Arg Glu Lys Ser Asp
35 40 45
Pro His Ile Lys Leu Gln Leu Gln Ala Glu Glu Arg Gly Val Val Ser
50 95 60
Ile Lys Gly Val Cys Ala Asn Arg Tyr Leu Ala Met Lys Glu Asp Gly
65 70 75 80
Arg Leu Leu Ala Ser Lys Cys Val Thr Asp Glu Cys Phe Phe Phe Glu

85 90 95

Arg Leu Glu Ser Asn Asn Tyr Asn Thr Tyr Arg Ser Arg Lys Tyr Thr
100 105 110
Ser Trp Tyr Val Ala Leu Lys Arg Thr Gly Gln Tyr Lys Leu Gly Ser
115 120 125
Lys Thr Gly Pro Gly Gln Lys Ala Ile Leu Phe Leu Pro Met Ser Ala
130 135 140
Lys Ser
145
<210> 3

<211> 11

_18_
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<212> PRT

<213> Artificial Sequence
<220><223> Mutant

<400> 3

His Tyr Leu His Ile Arg Pro Ala Pro Ser Asp

_19_
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