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AR 105-112% dele] shufel QolA, of7lellA V] A = ole F9-AT @2 o|FA HolojEE
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oAl Sl glelA, 7] @Al Azt A

A FAA S oM, A7) dAE dd-4 FAT. AR FAldE] dojM, A] A= F(ab'), ©EHo]
o A FAAE dojA], A7) FAE @G- tolult](diabody), ®IW®(tandem) ©Y-2) Fv ©@H, ®HIE
dd-4 topuit], T dd-2 tolnitel WAZSEZEY T4 B JHo HAa dFRES ¥dsies g @
ul g o)t

AR FAEA oM, 47 AL olF sha-Erel AgFE LAl

A Al E SlelA, A7) A= olFd (heterologous) EoJoJ¥](moiety)E FEITE.  AF A&
oA, &71 o]FA EololEl= 7t BAVFeR 2, Ee HAEt EololEt,
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2be S et AR FAAE oA, AV EELS AE W5:129-1099] tiste] HAS 80% (FF
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Holm, o7]ellA 7] GDF11/HE|¥] B EI2 100 pM =¥k, 10pM =¥k, = IpM ®]REe] Kp= <HE|W] Bell ZAjt

shoh, AR A EC doiA, A7) GDF11/ElW] B ES 1 nM-750 pM, 750 pM-500 pM, 500 pM-250 pM,
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519 opm|=2t 29-1099] tishe] #HAE 80% (7} A% 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, 100%)
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g WME: 3 EE 49 olmal Hdo ekl HAF 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, X 100% &
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20 B 2 o)A A digsts 2/ e I o) A e IdY-Ad dAEe xFs ¥
(7lg, gl A, gl B, AgWl ¢, AWl E, GDF1l, GDF8, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B,
BMP9, & BMP10).

QR FANEA QoM 37 FA EE ole] FU-AY WRE svet FA| = ol B, AR T
A5l foid, 47 FA| Ex ol YA-AF WAL AE FA| Ex olo] Btk AR PAdEe|
14, 7] 0 S ole] GG QAL A P EL ole] ol By PARE] ol ]
@A we ol YA-AF TR BA-4 FA. AR FAGE JoA, 3] F9-4F wAE vgom
Sy geold A9 Fab, Fab', Fab'), Fab')y, Fd, Fv, ol G4, 2% FAE] stold], 4
7] A R ole] FP-AH WHE ol HelolHF EgATh. A TANEA Yold, 7] B4 mo]
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Ee M9 HE:19 oluwmab 29-1099] tiste] 43 80% (7} HAF 80%, 85%, 90%, 95%, 96%, 97%,
98%, 99%, T 100%) A3 ofuxAt IS XFstE ZEHEHEE XS, dF FAGE oA, B
AEo] 2 JdEW B ERM A3 st BAS TEslar, o7l Av] e B EFL HE HI 19
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obu| :=AF 30-110¢ thele] HA3 80% (718 H A3 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, I 100%) =
A3t olu|al MES FT3etE ZERNE =S F3Y. AR FAAE] ol AV B Y HE:99
obn] :=AF 30-1100 diake] HA 80% U obv At AEE E3FstE GDF11L Esjolw, o7]dA 7] GDF11
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2, -8 9 =2, 6-v o &, 78 9 w2, 8-d) ¢ =, 9-uf ¥ &2, 10-) o %2, 15-8] o
EF2, EE 2009 O 2 2 WIEES Y. dF FAldE oA, Y] ERL AE HE:99 ofn|
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AAel ZelwEd e s d3dA, Ev ZYwEdEs ddAl 232 dE AE
E]Rl Al oy Bl/mE A4S A, dojduyom B wAAe] ZwEd

FHULEE dagAe 23 (DF8S H Asdt (7% DR8] #d 9/me= IS Asdith). g
Eo] 9olA, GDF11 ¥/%EE= HE|W B (744 GDF11 2/ AEW Bo] wha W/ 34)
Ao EYwIFUoEE ddAl, Ev ZYwIdEs A3 =32 AEN E, 9F , A
BMP6, GDF15, Nodal, GDF3, BMP3, @ BMP3BZ &til Fi= =1 oS © Asigh( 1%, @d 9/m= 45 A
sjstc}) .

A5 FAAE A, 7] EEwEULEE A dEHE B, AEH ¢, HER E, GDF11, ¥ GDF8, AE
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A, S 2He GRS Al ERSES] GRLL WAL Adehs G g e sg
T, QR FAdEA Yold, BAE 2He B @AM 2] Bt 1 olge] £5 (7, AP A,
AE)F B, HER C, HEIR] E, GDF11, GDF8, BMP6, GDF15, Nodal, GDF3, BMPS, 9 BMP3B) @S A st 270
HE 7ol el Selnidderse 29 T

Qi FANE QoM. 47 BelnIdes Bt e A, e B, e C, SEN E, BIPS,
GDF11, GDF8, GDF15, Nodal, GDF3, BMP3, %! BMP3BE-E] MEl®l fFHzte] HAMAE FA O R dk= RNAL 4

2 33, AR FAGE oA, A7) ZEYRFULES EAE GDF11Y AAAES TH o2 & RNAI
A2 330, A8 FAd S QoM Y] ZEwEUoEE B AEN B AAAE FHow e

Eet, AR FAdEC JdolA, BAE 2T B WA 27 T 1 ol R (1Y,
NEIRL B, AEIRI C, EIR] E, GDF11, GDF8, BMP6, GDF15, Nodal, GDF3, BMP3, % BMP3B)<] &
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Assre 2] EE T olgel RV B4 23E LU

Ax FA Sl oA, A7) RNAI BAE siRNAS Egeth, AR A B glold, A7 siRNAS] dol=
oF 19 WA ¢F 4571 wEElolH =T, AR FAdE Ao, 7] siRNAS] Hol= oF 25 WA ¢F 3071 FE
gole =t dF FAA S oA, 7] siRNASl Hol= oF 10 WA oF 207 wEdelE=r. AP A4
Eoll AoJA, 7] RNAD #Ab= shRNAS Eghstth, A Ao S glolA, A7) shRNA #4b= 19-2970 w3
dolEl=e] Z7]|(stem) Aol zreth,  AF FAldEdd doiA, 7] shRNA b= 19-237] FE e olE =]
7] deolg zteth, AR FAld B oA, A7) shRNA9] FEZ J9LE 5-979] wEHClEE Hols
zt

B ogaAel A FlE dele GDF11 A3Al (719, GDF11 EF] ZeHE|=, &-GDF11
, ZYNEE e ZRE 1°E1C A= & WA AERl B gAY, o
gl & B < , ZYFEHE Be ZYnIdeds Ad3dA) et
F=o] GDF11 2 NEN B o S AE EAE} (7} , ActRITA 2/ ActRIIB =&A|o Agslar
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59 = 29 2R ddE Ha @ P mUg xPT. 53 £ 99 29 =dEY £ 249 3
AFES 27dd o3 Ha Ao} F B A AlTd Holtt.

T 18 AR gAY AR dE2 fue (Fs A% Fouy)o] tid ActRIIB 2 ActRIIAS o& 24 +x
o] B3 BAo) 7]Zzsle] B WAMA FFE W75 2=, 27 ActRIIA (MY WS 36) 2 217k ActRIIB
(M9 H35: 46)9] AES =mels wids AS ekt

T 2% e HFEE ActRIIB w98 2 Q1ZF ActRIIA (A W3 37-44)9) thg A vldS Yepd.

L= 3a % 3bx <7k GDF11 cDNA A1 (NCBI Reference Sequence No. NM_005811.3) (A€ WZ: 24)S

T 4% A7F GDF11 A +-(precursor) w92 A (NCBI Reference Sequence No. NP_005802.1)9] o}u|x=AF A<
(M9 M35 25) YeRdT.

% 532 @ 5p= 217k HEIR] B cDNA A€ (NCBI Reference Sequence No. NM_002193.2) (<Y W3: 26)& e}
wich,

= 62 o7t HEIW B AT oA (NCBI Reference Sequence No. NP_002184.2)9] ofm|:=Al M (AY H3E:

Wl E cDNA A9 (GenBank Accession No. NM_031479.3) (Mg ®H3: 28)& ittt

N E]H1
¢l7F MEIR E AT A= (GenBank Accession No. NP_113667.1)¢}n|x=A 9 (HE HE: 2905

%= 9a ¥ 9b+= A7+ HEIW C cDNA A (NCBI Reference Sequence No. NM_005538.3) (H¥E WHz: 30)2 e}
o,

T 102 A7 AEW ¢ A wA (NCBI Reference Sequence No. NP_005529.1)¢] olmw=Al g (Mg WHE:
3)S e

% 118 <I7F GDF8 cDNA A1 (NCBI Reference Sequence No. NM_005259.2) (A€ W3: 32)S vepdt).

= 12%& °21%F GDF8 A+ wala (NCBI Reference Sequence No. NP_005250.1)¢] o}wjx=At Mg (M H3E: 3
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3)= uEhi

T 138 B ZgaE Fid od EAHE u, uekd ActRII 2]zF= (GDF11, GDFS, HEIRI A, JHEH B,
BMP10, BMP6, 2 BMP9)dl uldle] EA3t®l ActRIIB(L79D 25-131)-Fce] 7t= A3 Zastd( 7%, U.S. &3],
8,058,229 #i1)& eERTE

= 14% <17F BMP6 cDNA A1 (NCBI Reference Sequence No. NM_001718.4) (H<¥ WH3: 34)S epic).

T 15%= <217k BMP6 A7+ @A (NCBI Reference Sequence No. NP_001709.1)¢] o}w]:=Ak Mg (M9 HIE: 3
5)& YERT.

= 162 217k GDF15 A+ wa (NCBI Reference Sequence No. NP_004855.2)¢] ofun|w=Al MY (ME HIE:
50)S YERAT

T 178 <17k GDF15 cDNA A1 (NCBI Reference Sequence No. NM_004864.2) (A€ W3: 51)<& vtehditt,

= 18& <217k Nodal A @& (NCBI Reference Sequence No. NP_060525.3)¢] oln|w=Al AHY (ME HIE:
52)S YERIT

% 19% <17k Nodal cDNA A& (NCBI Reference Sequence No. NM_018055.4) (A€ W3: 53)& vhehditt,

= 202 217F GDF3 A~ @A (NCBI Reference Sequence No. NP_065685.1)¢] ojw]x=Al Mg (MY HIE: 5
4)& YERT

T 218 <17k GDF3 cDNA A< (NCBI Reference Sequence No. NM_020634.1) (A¥d W3.: 55)& ttebdct,

= 22% 917F BMP3 A7~ @A (NCBI Reference Sequence No. NP_001192.2)¢] ojw]:=Ak Mg (MY HIE: 5
6)& YERTE.

= 23a % 23bx 217F BMP3 cDNA A< (NCBI Reference Sequence No. NM_001201.2) (M<¥ W3: 57)& el
=

= 24% 217k BMP3B A7~ w@wA (NCBI Reference Sequence No. NP_004953.1)¢] ofmn|w=Al MY (ME H3E:
58)S YERT

% 255 <17} BMP3B cDNA A& (NCBI Reference Sequence No. NM_004962.3) (A€ W3: 59)<& vhehdith,

= 26 217F BMP9 A~ w@#aA (NCBI Reference Sequence No. NP_057288.1)¢] olw]:=Al M (MY HIE: 6
0)& YERT.

5 278 <17F BMP9 cDNA A< (NCBI Reference Sequence No. NM_016204.2) (A€ W3: 61)& ttebdc,

T 282 <IZF BWP10 A @™ (NCBI Reference Sequence No. NP_055297.1)¢] ofww2b A d (ME W3
62)& YERHT.

29+ ¢17F BMP10 cDNA A9 (NCBI Reference Sequence No. NM_014482.1) (A< W3 63)S veRAT.

k

302 F-HEHl B A (Ab), F-GDF8 Ab, olF5o]4 3-GDF8/GDF11 Ab, W& -HEW B Abe} o]F50]
3-GDF8/GDF11 Abe] Zge] 7o 28] C57BL6 w92 (3 HdolA n = 5ule] wpg-2)9] Ad A X 559
oA A= &g yERAT. Ho]E (PBS) Az didolA #EE AR vustey 4d Mx 3o S 9
E2 doJElE YERT,

Mroxo X Hi

L

iy
of,
ﬂllo

A7) e FAF U
g o] A A

1. 7h&

FAWE 4G AA-HE (I6F-B) o 2= 35 AE 84257 7324 REHZES T/ s 4%
AAES gttt olE WA HFFEEY FHFTESNA AT AE 3 BELH afE L3
3 Ao d#A k. AU FAYES Y A F Z2F Abel glolA H EA Tt S8 V]
S Adgsiy, ANEAd, =84, =34, AR, a8, AR B AT Ax 23E 2Fse v
Fe 23k A dFE = 7 A TGF-B sde]e] 499 4S5 ddoam, f{rlAelA dde A
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#eA W3E ofr|e ¢ = JlsAe] Uk, d= 5, Piedmontese @ Belgian Blue & %2 GDFS (&

2 F7He oINTIE VIS EdWelE Fdista Ut
[ 7}%, Grobet et al. (1997) Nat &#A=t. 17(1):71-4 3], T©=o], 27kl A GDF3e] HI&A thHFAx}t=
7Y 8% 2 Hao wEd o9z el #EEn [ 74, Schuelke er al. (2004) N Engl J Med,
350:2682-8 #al.

TF-B A& @ks A4 35 Smad SAE (%, Smad 99d 1, 2, 3, 5, 2 8) QAAEAT] L, 24

A7 78 T 2 73 11 AR-/Ed o 7IuA] 8419 oA H3Al
%

(2000) Nat. Rev. Mol. A3 Biol. 1:169-178]. ©°|& 3 1 ¥ /3 II 2 89= A
© Pe-Ad Az =]l BER =, aea didd Ad/Eded Selde T Alxd mrddes
T A eMEEed. 3 1 F&As AT E flstel Aoy, /& 11 84 2% 2=
of Agtel a7¥w, §& I &A1 2ol aq€d. #§9 1 3 11 AR F8AE2 = Ag Fof <t
AR HAE dgst, #3811 F&A o3 §3 1 7849 stE g0

MNEIRIS TGF-B FrHAE ol &3l oA ZEHE = AF S|t DA A #AHH 209 B =
$1 371A T2 AEH FE(A, B, E AB)9] TF/o)F oA ATt (AR Baga, Beps, 2 Bage). AIF Al
FE A F2 HEEE JEN ¢ F AN EE 3 JAFEd, B BE BpE s olFolF A

12 ol
o X
o 1}
L 2
oo
Er—.

d 270 79 1T 84, ActRIIA (ACVRZA f--A=bel osf lsi=3) 3 ActRIIB (ACVRZB # =}

o o Azm==)7t FEAT [7}%, Mathews and Vale (1991) Cell 65:973-982; 2 Attisano et al.
(1992) Cell 68: 97-108]1. <HE]Wo]Q]oll, ActRIIA 2 ActRIIBE 2 7}A 7|€} TGF-B e duid, o5 &
W BMP7, Nodal, GDF8, @ GDF11Z X3tsl= dmld ey Astetdgon Aszgs 4= vt [7}%, Yamashita
et al. (1995) J. A3 Biol. 130:217-226; Lee and McPherron (2001) Proc. Natl. Acad. Sci. 98:9306-9311;
Yeo and Whitman (2001) Mol. Cell 7: 949-957; % Oh et al. (2002) Genes Dev. 16:2749-54 Za1]. <NEJHI-
FAF 71UA-4 (ALK4)+= HEIR], 53] dEH A9 F2 §3 1 &A1, ALK7TS thE JdERIE digt +&
AzR, B3] el Bol| tlak FEA=A L3 5 k. EA A S oA, B WAAE GDF11 2/E
= JdEW BE Astsk = ZZZ ActRIIA E+ ActRIIB 849 #7=(E3 ActRIIA = E+=
ActRIIB =2 % A A A3dst= Ao #A .

2 @A e ule} o], " dERI B" o] A3jlsl=
A (1, Bpes TEOlFA LT By olFolZFA) ol ghol|l By sF TSl So)H o
olFolHA EIFA (F1F, Bups olTolFA)Y A9, "AER B

Stoll EAjsl= oM EXo Bo|HolxXnt Iy Ar] HEAQ H]-B, skt &
71 E3HA By sklwkh el AjtsbAl ek, fFARHAL, " AEIRI BE A3(A ) B WA A F

L=<}
24" & TEE By ST EE oA EIA (F1F, By 5EOIFA E= Bags olFolFAD S Al

OFOJ
R

rr
i
i)
rlo
av)
o
[,
>
ol
do
av)
Ho
o
g
=)
[t
e
o
ol
B
J

=)

o] By ST 9dl FAEE s E= I o) A4S AASHE FHolth. B olFolEAS] A5
Ao, "HEIH B"E AT B Y] HEFAY By sk Y st e 1 o]de S48 FolHo
2 ASSHIRE, A7) E3AIY -8, SHHSH(E, 7] EAIY B, sHIEHE JAAIIA &=
Edolty, o] = "JdERI AT, "dERI ¢, & "dERI E"oll A H/EE JAStE o 3 4
|H

TGF-B A deel] oA, e i E eyt A¥oA 28 AAS A= F dx, 7 AxX A=
S AYsta, AlxE 8 AAHeE e YR ESIE AX-F7] HAo I&FS T3, a3 GAF
ol Al A T F3lE fF=T F e 55312 97l AAE|Y [DePaolo et al. (1991) Proc Soc Ep

Biol Med. 198:500-512; Dyson et al. (1997) Curr Biol. 7:81-84; ™ Woodruff (1998) Biochem Pharmacol.
55:953-963]. ©i%o], A=H ez Gl widy ARy ded Fde 23} <z} (EDF)E HEE A9

=d3l Aow drE AT [Murata et al. (1988) PNAS, 85:2434]. AHEIW] Ax FFo|A HAITYAAS A7)
= Ae®E AHAY, E 7R 2FdA, AER A5 o] BHE o]FolHA], <U3|WI(inhibin)ell <]
 Azdct. o2 59, HaFARRE d¥-2F S28 (FSH)o] wEdE %k, dEwe FSH wijE 2 &
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e FXIA7IAL, i QER2 FSH s 9 S Hevh. AEN g 2dEs Y B/Es AER
29 5 e ve @EdEe Zdadgd (FS), Zeadd-add @id (FRP), 3 ey 232 E8ds

o= 2d#A vk, GDFSe ZAZLHe &4 %A

A ZATAA s LdEHET. wheolA GDFS A AL AL FEYA b
o 2 A s EA3}E} [McPherron et al., Nature (1997) 387:83-90]1. =A%
2ol A GDF8Y] Akl wAA] EdwololA sty [ /1%, Ashmore et al. (1974) A7, 38:501-507; Swatland
and Kieffer (1994) J. Anim. Sci. 38:752-757; McPherron and Lee (1997) Proc. Natl. Acad. Sci. USA
94:12457-12461; Z12]3L Kambadur et al. (1997) Genome Res. 7:910-915] & <QIztollA E3] wwsic} [ 7}
Schuelke et al. (2004) N Engl J Med 350:2682-8]. <Q17tollA HIV-7Z933 8 Z84-42FE GDFS vwuld
ol A F7)ol itdtE AgEo] 3 U /1%, Gonzalez—Cadavid et al. (1998) PNAS 95:14938-43].
gk, GDF82 T&-5old dAh (1%, Zdotd 7IUA) e AMS 2dsta, 18y SSEAL AX $4E
Ag 4 vk [ A 53 &9 T/ WS, W0 00/43781]. GDF8 T RJE|== A< GDF8 w=mQl o]k
HF-FHoz Agste], o9 AT &d& ndAdsAd = Atk [71F, Miyazono et al. (1988) J. Biol.
Chem., 263: 6407-6415; Wakefield et al. (1988) J. Biol. Chem., 263: 7646-7654; 2 Brown et al. (1990)
3% Factors, 3: 35-43]. GDF8 & T2 o= FHE wdd Agsta, o5 AETH A4S Adste
thE gulge ZEaue, aga GAFoR, ZsuE-ddd dwdES x3ett (74, Gamer er al.
(1999) Dev. Biol., 208: 222-232 #i1].

N

= FeAd T AE-11 BIPIDE B3 A A 2 #3) Ix-11 (GDF11) 2 HFs8E dde] 2ds54d=
AAR e Buld gwdolt) [McPherron et al. (1999) Nat. Genet. 22: 260-264]. GDF11-2 w92 uf
gk ot mjol(Arg] bud), A oF(limb bud), 3Fetar, Z wiZAZ Ao W HT} [ 7}%, Nakashima et al.
(1999) Mech. Dev. 80: 185-189 Zi1]. GDF11 iy 2 4174 =4 HFo] sjgdste] 55¢ A3& o)
[ 7}%, Gamer et al. (1999) Dev Biol., 208:222-32 Zrar], g Woly] difolA AZAAH 9

ZAEAZ YebtH 719, Gamer et al. (2001) Dev Biol. 229:407-20 %3l]. GDF11e &A%

)

ZABEAZN AFHATY. o= 591, 254 GDF119] & 3§ GDF8el A fAls walowr 24 A %
oAlAl o] k=9l I3k Wk AQbsk)y. S, oA GDF119] ¥dL GDFlle] AAA 7158 E3 24T

23, F GF11S TZF Auoi AAFAPE Adsts Aoz waHu [ 744, Wu er al. (2003) Neuron.
37:197-207 #a1].

FY4 G-l (-DE EF Rt 234 GMAGPDE 9 2 F 94 fEsE Ao 2 el
ek, EE, BUPTS MEishd shgel PuAR oldlold 2AUTH. AT BW, BPTS 43 2PN ANL
e FREY A49 4 Atk BIPTS 24 23 2 ¥ 3P4 =9 98¢ dv. deus

FAVEHAl, BMP7S ActRIIA 2 ActRIIBol| ZAdshch. —rejv}, BUP7 2©
o= Wud §3 1 FEAE BEYTT. BWPTS ALK2E 53l AEA %]
ALK4E B3l Aes e, o] xo]Z <late] BUP7 B AENIE Ao|gh Smad 7
3 A&t wks-o] SAstE 5 )3t} [ 7}F, Macias-Silva et al. (1998) J Biol Chem. 273:25628-36 3aL].

A AESA JHe WolA| ActRIIB-Fc €3 @™o s Az 2 AAWAA Yepte=d, shvhe] ¥
=AY A3 el QoM 1A 799 AR ofnwmatS zhe, 4l WHE 19 oluiAt 20-1345 E§star [o]
3 "ACtRIIB(L79D 20-134)-Fc" &3 vid=z odAFd], ¥ AFE WolAls B AMd W 19 ofuxit
25-1315 Egslar, YA 79004 Ak olwwabS ®E HAYIE [o]F " ActRIIB(L79D 25-131)-Fc " &2 A7
#1. 713, U.S. 53], 8,058,229 Fx. W<ty F3 @uld ActRIIB(20-134)-Fc 2 ActRIIB(25-131)-Fce}
H)ale] | oj-&3ak= L79D WolAl [AF#El & ActRIIB(L79D 20-134)-Fc 2 ActRIIB(L79D 25-131)-FcliE HE]WI Ao
st A3 Hslge] AdA e o8] FEgoz EAsiEa, weEkbx dER A F4S Agsh T AT
3l gaEy, GDF119] AF 2 Asis okdd 3o S FAET. ActRIIB(L79D 20-134)-Fc H
ActRIIB(L79D 25-131)-Fc¢ #HolA|= Waetdl xFa]l2 ActRIIB(20-134)-Fc 2 ActRIIB(25-131)-Fc &3 vz}
Huste] AAY HE8 NE #2255 =

Hi wad 4By 248 AEm A Aald oEselx ke 2 b,

2 E9E BEAHOR U.S. 53], 8,058,229914 F70E ActRIIB(L79D 20-134)-Fc %! ActRIIB(LID 25-131)-Fc
= A skl AgE gasAAN, . NEN B WRE ofyEt (DF1LE A
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A& ﬂ%ﬂﬂr HNEINL A A= X*% Hli P&
= A = ActRH Fc &3 @de L3 Ay AE S =
A Aok, wEkA, dEN AS XHHAV]% EAe 2 gAle] He gholl xFE T,

o], ths ActRIT Et= (7FF, EIN B, GDF11, % GDFR)E ©lE it=E9 ¥
, Oeket do) miziis (71, slRAE, RIER, 2 AY Ax £ ol T
woll, Ad7 A 24 E42 Helth. oE 59, £ WA A A== dlo]E el A
4 GDF11 &84S Adlsle 49 Foli RS sl B8 vuwsglS u, A 48 Ax
T 7l 8% AHEAH] 595 /v Ae] AgEd. E=3, JdEW B, GDF8, ¥ GDF11E A s} =
st 292 GDF8/GDF11 A&AE o]&3 X7} vlwst =3
2 yeiwth, wEkd, B gAAeA AAlE dolE e sk &
2 OF (UFE, 27] EE 1 o)) ActRIT H=EES &

W, HE AE F7] 9% o
WA AATFAR S E2A7)7
Mo s AL vehid.

weld, B mAME GDF11S 238 (AH))sts 24 £ 240
Smad2/3 Az GFll-TAE A3 Z/Ee ANl
Smad2/3 AF A NEM B-Z=Ad AR A AE
= Hagsd A8d3a4Le g == JErs 39 3= e 2 =3
ojdeldg o GDF11 Z/HE NEN BE A= B gaAe B4 wi 249 %
2 4%slA FErh (7}%, ActRIIA 2/HEE ActRIIBE 53 Smad2/3 AZgA e A
opdel s o GDF11 B/®= NEN BE Adshs ¥ WA 54 ke 249 £¥

T . 54 pAdEe] 2lolA, GDF11 2/%E AER BE s B A
GDF8, BMP6, 9EW C, E|W E, E|W A, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, 2 BMP10%F 3}
ool e o AsAZ S dnt

gt (7}%, ActRITIA @ /% ActRIIBES
(714, ActRIIA ‘;‘/‘Et ActRIIBw

H of om
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e
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FAAE] dolA, GDF11 Z/E=E JER B FA4HE Adste B4, =t B4 232 9

b=, GDF11 9/%= HEY Bol]l Ax o g Afst= Sdo|th: H G R

FA (FHg, olFEolH FA) (MY HoR % o

-GDF11 Wﬂsﬂr F-NEN B FAE EFet= FA e =3} GDFI11

Aol A3eH @S F A WelAl ActRII EEHE = &l

Z); GDF11el ZAgsls (Zey ddx o=z dEW Boll AsA] &) AT 3 71X WolAl ActRII
(Lejv A=A o= GDF11e] AjfebA] &) HaAg g 7k 7484,
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ElWl A, HEW C, HEW E, HEW A, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, ¥ BMP10Z 3&}i} &=
I ool MelH oz AFsta W/ EE ole A4S Aoz A g},

FrAHom, B owAAe B
744 g) 2 AFE JAE A

]

Bgste], B GAMNA A
WE st i 7 olge] ek $A(7HY, GIFLL % EN BE Aslsi B mi B4 239 g
wARY, 2L NPEZZANY, G-CF L I PPl EFE IR Aol o8] 2AHE B T4
0@ FAsolor Wk, §ol "AA AL £ FAG" % " AE AL IS FA5R £ 9PHo
2 pAbsE 24, o HW R, Y AT P HRIEN ZHS wav], o WskE WA
= 7146l Hste] FYolg A2 gEd,
BP0 HgTe] Mz AEs 48T Re] 47 % A%l pan guud s=golth. BPOE b 7|3k ot
ol olal, gla gele] Aol os gaEr.  ARA Az Askel JAA £ wAEE EP0s] Pt
s WA olofAth. EPOE EPO 314l o8] FAudE 4% AZvE @nde] 2@ % wEe] oA
& RATI Jleol os] ANsIAY.  oleld AxF DO Fol: wd Amel EFHelth oF

EPO2] &I APolEZ 483 o] &3, PO F8A2 AAF"  HE Ed S840 23 2 o9
g24stE F3te FAET. A% 9 F™ EPO FE&AE SEHAL, SAHJY [7FF, D'Andrea et al.
(1989) Cell 57:277; Jones et al. (1990) & 76:31; Winkelman et al. (1990) Blood 76:24; % U.S. E73]
5,278,065]. QIZF EPO =8 f7dAb= thef 224709] ofv|wibe] Alxe) LmvlS Eehshs 483709 ofvimat
DA dildS 38k, 18a g BP0 FE&A9 diE 826 obv| At AE FUAAE uJEhdT [7HF,
U.S. 53] 6,319,499 Fa. XfF AxoA ZdH S84, I EP0 84 (66-72 kDa)&= AT Az A
vae] o] FgAe FARRE X8 (K = 100-300 nM) o2 EPOe] AgHetth.  uwEhA, o] FElE F8 EPO

A AAjAE 2ddshs Aor b EM, BP0 8AR AFEY. vE dAs ddE AelE7] gAlet
of &4l osl, BP0 &A= XA ZeA olFAstets Aor tFdn. add=E Esta, te 534
& 9l BP0 F8Ale] AAIRE 2, 5 2Ad5ke] 5ol Ve s olslH A &y [719, U.S. 53
6,319,499 #a1]

EPO &A1 &dste 9 7HA A=A ag ofrlgitt. olEde vAs AR Frtd T4, vAAHF
AR F7hel &3, a2l A8 dx AlEeA FHAE ATRAbde] xdbety [74F, Liboi et al.
(1993) Proc Natl Acad Sci USA 90:11351-11355; Koury et al. (1990) Science 248:378-381 *tar]. =24 «
H3E TAek= BP0 84 e A Ames 553 Jow Bv [74, Noguchi et al. (1988) Mol Cell
Biol 8:2604; Patel et al. (1992) J Biol Chem, 267:21300; —1#]al Liboi et al. (1993) Proc Natl Acad Sci
USA 90:11351-11355)1. &4 AzfellA F& e s Ase] Fajel a8 4 dFol dAldnt [7F,
Chiba et al. (1993) Nature 362:646; % Chiba et al. (1993) Proc Natl Acad Sci USA 90:11593]. z&]4},
FE&A FAHoR EA45E FHE T4 € 235 EF AFE = 7] " 23felA F& dude] o

slo] o3t =eo] Ut} [ 7}, Pharr et al. (1993) Proc Natl Acad Sci USA 90:938 L],

EPO =8A &A= 2

e-BA HETAY-AT B4 (BShs) R ohieh 07l SRS Zawh A
Al ez Felgd Feel TRHOR @AW oA Wel=-slwe] A (FEFF Hematide)ol™, ol
AR AR 2w A% A% L WA G-Ep0 FAE A Bl AETA-AT AAL welFe

S 7}, Stead et al. (2006) Blood 108:1830-1834; % Macdougall et al. (2009) N Engl J Med 361:1848-
1855 #a1]. Y& dEd = HFE|=-7|6ke] ESAsE ESHe} [ 719, Qureshi et al. (1999) Proc Natl Acad
Sci USA 96:12156-12161 33}].

EPO =84 &A1= EPO &4 ZHAlel A Fglel, WA EP0S Arks Asirlzl o, Hidow Ad4)
e SN SES 2 2§t dE 59, AMET-FEAA AAF 1A HIFs) e Al 24 714

= ( ) EPO Azt e g A5Edeltt. weks, HIF
Z2g FAstE el oAAlE AAY EPO-frEshs &Adel tiste] A=A gtk EPO &A1 vhe 1Hy &
AAE GATA-2 AAL zke] AAAE E88lH [ 713, Nakano et al. (2004) Blood 104:4300-4307 L], o]
EPO frdzt &, B EPO =84 Als Wgke] &4 HEHARA 7es st =8 Al T2aekA] (HP &
SHP-1) 2] AAAE AN} [ 7%, Klingmuller et al. (1995) Cell 80:729-738 ar].
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B gAAelA ol 88 golt 7 golvt olg¥ B PAAY g 2 9

A uAel Solg Abeh 54 ol & owAAe) £4E % dye ddsh, o

A AgE Solq ARSI A Sk AYE AT Aol 3

qol A = = ouE gAA fgoRrE 43E aom.
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RE F2 ey @ opFsk Aol " AEA (Homologous) " & U3 29 fr|A¢ke] gy g
9Bk oy}, Jgolgt {U|Fe e o] x3H, "FEHQ 3} VA"S Hiske 2/l w1t
o] FBBAE A ol st whlA (L o5 JdxmY i TUA WES T 5oy ] e B
B 9 mEy 9o EAl oAz ol AE Al o) wdEE, Ad dsAdS 7Y

2E THA A §o "AHE A "2 FEAR] 3 79S FREIAY By T e I Ee
ol 2k M 7ol YA AR Ee UeS AAHSH
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to ML

g3t7] Qe HHo R wjde BAe] Ve wofdl e vhde W

Foid 4 g=d, d W, T/ o]8rtse FAFE AZE9e], o] EW BLAST, BLAST-2, ALIGN E&
Megalign (DNASTAR) & ESJo]E o] &3fe] o]Fo]d 4= Q. TPAAE HluE= Ao Agol Z2A o =)
a5 53] f% doe duEEs =, AE WEs A - wiwsE A48 5 . 1y
w2 wAA e BAS ffate], opnmAb(ELh) ME TUA % w2 M vlnl HIFE T2 ALIGN-22 o
43to] A ET. ALIGN-2 M E val AFE ZZI3WE Genentech, Inc. 9 Holw, o]e] ¥ ==+ U.S.
Copyright Office, Washington D.C., 205590 A}&2} FAjo] AHyE o] gJom, olAL U.S. AZd 52 A5

mlm

TXU510087% T=%o] 3 ALIGN-2 Z 27132 Genentech, Inc., South San Francisco, CalifellA &70% <
2 o] gr)lEslhy, ke Jﬁﬂ FERRE WS S 9 ALIGN-2 Z 27138 tjx]g UNIX V4.0D°o] ¥E3FEl UNIX

e olg AlATeN AREH LS whEolAol drh. e A Ml wfHES ALIGN-2 ZEIgd] o)
s, WesA] ehet

B AN A o] g® ksl golo], "y AAHom Adtatx] k=" olgk "X'e] kel ¢k 10, 10, 10,

107 o) EE 1 oA, KB SAsEE f-81 B o8 gAsEd Aol 9o KE sk AL

2. 4%A £32
A A A

E4 S qojA, B Ao AdA Bd, £ BFo x23¢L H4F AEW B /L= GDF11] Zgst
Ay @/m= oo A (714, ActRITA- B ActRIIB-719+¢] Smad 2/3 23449 @431 Aslets A=
ojth. QejMeHom I WAL A, EE A9 32 AEH A a\}é}ﬂb} 9/ oo &4 (I}
%, ActRITA- B ActRIIB- wu Smad 2/3 MMMA HER A-FAE B S AdEA Zev. doA

- =

gzog B owaxe &H, £ Aol 23S DR8] AFstAU W/mE ole] B (7FF, ActRIIA EE
ActRIIB Smad 2/3 AMZ A2 GDFS-FTAE A3 & o Assttt. ¥ FA Sl oA, 223 AE
B 9/E= GDF11e] AfstAY H/Ew oo A& Adets & WA A, v Ao =32 GDFE, 9
E]Rl C, NEIY E, BUP6, NE]W A, GDF15, Nodal, GDf3, BMP3, BMP3B, BMP9, XEi= BUP10% 3t} Hi:= 1 o4
o o] AFSAY P/ o) @A (7FF, ActRIIA- B ActRIIB-719Fe] Smad 2/3 2/ Smad 1/5/8 A&
Aol FA8)e o As|AIZIT

wrhE Sue lold, B waAel A, mE A z2@e ActRII 4% Joll Agrsta, 12
W B /X GDFLIC] 98 ActRII Sgle] 2 3 P @-ActRIT 5284 a4
= ActRIIB 84 FA)th. doielgom F-ActRIl F&A 2 FAN FA, Ee 3}

A7} ActRIT F&Aol AdstAY B/ &4 = o AsjstA gev. dodEHow,
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-ActRIT F&A 2 WA aA, e dA o 23S DRSO o8] ActRII F&A2 A Z/w= 43}
o e g, QB A d S0l glolA, ActRII &Aoo ZAgsla, zgla AEw B L/ GDF11e] <

AtRIT 5841e] A% 0/EE BAHE Walohs F-ActRII 841 2 WAAel &4, Ex Ao zge o
ElRl A, ¥R C, HEIR] E, GDF8, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9 % BMP10% 3}i} & 1
olgel ol3) ActRII &A1) AF B/EE B3RS o Wehao),

BOgAAOA gol " RA T BARE A, BE2EA A, tdESeld FA (A=A, olFHeld B,
SEa A S G9-2F BAS vehils @A gasel g, ol IaHA gt U FA PaE
zHse Ao 9slel on® olguTh. @A WA e R GAv Afets Fedol AR 47 T
g gAY el wHE T FA ol Q. @A QRS dZ& By, Fab, Fab', Fab'-

SH, F(ab'),; tvloputt](diabodies); A&

FAE teEeld A7 £FHL, o]o] =39tE A gt} [7}¥, Hudson et al. (2003) Nat. Med. 9:129-
134; Pluckthun, in The Pharmacology of WE&& Antibodies, Vol. 113, Rosenburg and Moore eds.,
(Springer-Verlag, New York), pp. 269-315 (1994); WO 93/16185; % U.S. 53| 5,571,894; 5,587,458; 1&g
5,869,046 Far]l. & "HAAelA FUNE A= ER A e GEFE FAY F dv. 5F FAAE
of SlolA, & A FA= ol FEa, "AE F = bl (1Y, A7) hEE WAk A,
e, 84, B 534 BRE-00A(Y & %EH. k2 gk FA Sl JolA, & HAAY A= dEd I

Ak,

tolult]= o]7F e olFEolAd F v 29 FA-4F FHE 7k A I Eolvt [7FF, EP 404,097;
WO 1993/01161; Hudson et al. (2003) Nat. Med. 9:129-134 (2003); % Hollinger et al. (1993) Proc. Natl.
Acad. Sci. USA 90: 6444-6448]. E]olult](Triabodies) 2 ElE&}u}t](tetrabodies) 3+ Hudson et al.
(2003) Nat. Med. 9:129-134¢l|4 A gt}

Pl we-2) @A BAE (A2A scv); e §A BRERTE

HU-wrel FAE o] FAY F-2) spAH mrjele] Ay EE ARE mE g EE wojele] Ay mi
Qrpol EgE A wHEelt. 54 FAAE QolA, wA-wu) FAE At wA-wul AT (o

24, U.S. 53¥3%. 6,248,516 Bl 3a1).

= 999 2= & drk. gAY "SFEUR(EFR)"F o]l FHIF Histe EW =l
29 999 S AT, A= VA T8 T ATk IgA, 1D, IgE, IgG, 2 Igh, 281
2 st E et~ (ol2EY)), dE B9, 186, IgG, IgGs, IgG, Igh, B Ighz H AEE & 3
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Hl C, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, HE+= BMP10)ol| ZA3tgict.

4 FAEC] QolA, theel BAe ols) Myu= uhsh gol, wAl FAe] Fab Fel % ol
= 499 R o8] Kb S8 @] U@ Fabse] § A% AsEe gk gelel

EAFAA Pabsebad (47, Cl-ebad) F9e) Ak wE2 FabE PASAvm, a0g A Fge
3-Fab &A-3EH ZolEd IR 2N SHHET [}, Chen et al. (1999) J. Mol. Biol. 293:865-
881 #a]. EANES 93 AL FHalr] sk, vF-9 ZdolE(/HE, MICROTITER®, Thermo Scientifi
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c)E 50 mM EXMFEE (pH 9.6) <ol 5 pg/mle £33 3-Fab 34| (Cappel Labs)E (718, 3ty Hob) 3
gy, aga FE5H08 & P GFY/PBSE uEAsHAlE A2 (dEgFoR 23T)olA AdEtk. H-F
24 ZYolEdA, A sERAE QS BA ALY Fabe] d#Heo FAER ZdHc}t [7}8, Presta et al.,
(1997) Cancer Res. 57:4593-4599¢] 3}-VEGF 34|, Fab-12¢] H71s} d#A=A]. #AHAe Fabe 2 tg uf
A AT sk weF FAYEHL, HPo FAFA olF F A=F Y 2wl 7|ZHA2H, oF 65 A7) &
S FAY7 AEHHE vk, 2 01% A7) EFELS wFAsAE AL oF 1 AZF Fok L8 9
sto] X8 ZeolER ojdEnt. 1 vt Y] & 1t AAEW, V] FHOEE 0.1% EE A2
E 203 PBS EFER oAeixtdl AAHEJT. A7) FEolEE (xF w, ANddE(scintillant) (7}
1=

MICROSCINT® Packard)7} F7tsw, Z#Ho|Ex vt 78 (7}, TOPCOUNT®, Packard)oll HAl€tt.

ErE FA o wE), TS w9 (RDANA 4 E ) M5 H3 g4 oS 5 BIACORE® 2000 Hi=

l

BIACORE® 3000 (BIAcore, Inc., Piscataway, N.J.)Z o]&sle] T Zgxi T3 EXo o Kot

AEch. e Adeiabd, JtEEAvdstE gaES vlo] @ Al FH(CM5, BIACORE, Inc.) &HIAH
Ao wg} N-old-N'-(3-drjmolu]=Z 2 3)-FtE R rjoju|= J=gF2dlo|= (EDC) %L N-3|=FHA 1—? JUw]
(NHS) = #FAstET. o E EW, FY92 10 M YEF olMHlE, pH 4.88 ©]83}o] 5 pg/ml (¢F 0.2
pho® sMAZ $ 5 p /IA fFéom FAbsle] AgE gl digk 10 g @9 RDE dev. &
Aol FARE, 1M ool e FAFsY, whgetd He ATA Y. EEA A4S fste], 2-n) A% 3
A% Fab (0.78 nM WA 500 nM)+= thEFAo=Z 25 pl/i9 f500A 0.05% E222Wo]E 20 (TWEEN-20®)
AWMGAA (PBST)9F &7 PBSolA FALdATLE, o E9, t?}(assomatlon)ﬂr afl2] (dissociation) AlA]L

S FA)d Hgsozn v A Langmuir A% 24 (BIACORE Evaluation Software WA 3.2)% o]&
tol A% 5 (k)9 8 FX (k) 7t AAEEY. HY FlE 35 K UE ke / k= AEETE,
Chen et al., (1999) J. Mol. Biol. 293:865-881 #F]. A7) BW Zgtxk g B0 3 A £

T
rate)7} o2 S, 10M-s- 2 23w, 7 ke B34, o2 HW AA-§5(stop-Tlow) FEE EFPE

Ay
®

[ 24 v

r-{u:ru

o

A (Aviv Instruments) 5= wHF F8l(stirred cuvette)o] 2= 8000-L#H o] SLM-AMINCO %%%Eﬁ]
(ThermoSpectronic)ol A FAHFRS ul, &Y s=E T7HAZ FElstel A, PBSetel 20 nM &-3+¢ &4 (Fa
e el FF W& A% (71, o7)(excitation)= 295 nm; W3E = 340 nm, 16 nm WME-thA)oA =7} 5‘5%

Has SAsE I A 7S ol8sto] Aol 242 & o

ofx, 7] @A7F GDF119] 2 3}ol A
8 2 o SlojA, Fagh, H]-GDF11 T o
g A3 Ar oI 59, PAeHIEA RIA & SAEALS v, GDF11el W3k 7] A
o Agel o 10%, %, 8%, %, 6%, 5%, 4%, 3%, 2% "%, i 1% mgrelth. 54 pAldEC oA, -
GDF11 &A= 7ol FE5° L2E= 32 (orthologous) GDF11 T E3tell BEH GDF119] o 9 E3of] A7t
3 A B oA, B wAMqe B-GDF11 AlE AAF o GDF11 B34S AL = = 4
o, B gAY &-GDF11 A= GDF117F 55 84 (7}4, ActRIIA EE= ActRIIB <
Ao A + Ja R/Ee FF FEAY GDFll—TXH% A5 e (43,
ActRITA B/H= ActRIIB F&Ae 9|3 Smad2/3 A5G4S AFHoz Ag = vy, 45 A
ofA, & ”MV o] g-GDF11 &A= HEH Ao ! Ao A etA
Ab el A GDF8SE e MY T DF11el Agsh=
-

H
T KeN
a =2 R
Jiﬂ% GDF8°ﬂ 75??}3}?— R/EE ol EF AT & vk AS dofok d.

o?.: iih)
o M

E
=
=5
—
—
rlo
O
—|—‘

gukx oz &-odER B A= FEI 2o AER Bl AFE 4 9lo], A7) A= NEW B EAH F
UM ek Bl/mEE A8 2d4o] ¥ FAE @t 5A FAAE oA, gk, v-dEN B gl
of g F-NERl B Ao A3 Are dE BW, WAsWAEA RIAC 98 SAHAS #, HERI Bol
ek A7) &Ae] Adtel oF 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% "%, T 1% wHkeltt.  EA FAdE
o 9lojA, 3-ogw B A= Aol FE9 9 =EZuX(orthologous) HER B @l AE7le] HEH NE
Wl BO] o Exe] ZAgtett. wigA g FAGE dolA, B WA F-dENl B A= AHAH R dY
1 B @48 AfAZ & e d3dA FAT. o5 54, B gaMe &-dEnNl B A= AEN BUF 55
FE&A (7}F, ActRIIA = ActRIIB 8o 2st= A& AdHoz A& 4 a1 F/EE 55 784
o] dgwl B-FAE AE WHE (2431, o2 W ActRITA H/EE ActRIIB &Ao] 93 Smad2/3 A Z A
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oF 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% "Wk, T 1% wvtolt}. EA FAdE glojA, F-BIP6 A=
Arolgt F59] 9 2E R~ (orthologous) BMP6 %ﬂé—‘é—?&oﬂ HEE GDFRe o9 Exo]| ZAdtsitt. wrEA st
TA A E AolA, & HAA S 3-BUP6 FA = HAAS=E BIP6 S AMAIZ F e AdIA FA. 4
£ 59, & HAA 9 F-BWP6 A= BUP6o] = FEA (7}, ActRITA E& ActRIIB F&-A))el 7—3& 3l A
S AAAHoR A F Jda D/EE 55 589 BPe-sAE A5 Wk (245, 1E BW ActRIIA 2
T ActRIIB F&A] 98 Smad2/3 2S4S AAHoz Ao 4 gt dF FAdEA o 1, R
AlA el F-BIP6 &A= AEIN Ao Afpelar H/Ee oo S HAA R AFshA Kt

gukzl o2 F-GDF15 A= =8I P o' GDF15Y] A 4 olA, A7l FA7F GDF159] F 4 3lol A
= | #8 ANE A3 Ao Sl glojA], Fgh, B]-GDF15 Tz

Ao A% AnE 2 59, WIS HIREA (RIA o8 SAHHYS wf, GDF15e] thgk A7) &)
o] ZAZe] ok 10%, %, 8%, 7%, 6%, 5%, 4%, 3%, 2% "%, EiE 1% mwtoltt. EA FA S| olA, -
GDF15 &A= Aol £E59 22K &1~ (orthologous) GDF15 @l A E7ke] BEH GDF159] o EZo| A3
. wpEE e A B oA, B wAqe &-GDF15 s AAF o R GDF15 BAHS AAL ¢ Jde 4
=9, B wAMY F-GDF15 A= GDF157F 55 484 (7}%, ActRIIA w3 ActRIIB &

|Ao| AFsts e AAHoR A ¢ Jda P/EE TF FEAY GDF15—T7‘HQ 25 W3 (A3,

o]Z HW ActRIIA /™= ActRIIB F&Ao 93 Smad2/3 Az WAL AdAo=z Aadt ¢ Qrf. A7 74
AEo] oA, & YA F-GDF15 Al AE Aol ZAFsta Z/EE ole] A4S HAAXoZ A A
3o},

gutr oz E-Nodal A= 283 13HO R Nodalol]l A = 9oja, A7] 3A7F Nodal e 32 3ol A
A 2/Es Am 2224 8%, FAE A Ad gl dolA, T3, Hl-Nodal w2

e}
AR
4RI o8 SA45AE wl, Nodalell Wzt 7] A
v

o] Agre] < 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% W|¥F, EE 1% wvlolt}, EXA ?zﬂ] of oA, &=
Nodal A= A+ | odale] o9 E>xo] A3t

olgl FE59 2 2ER~(orthologous) Nodal5s ¥Hi& &7k

stk upgbA S FAGEd oA, B HAA S F-Nodal A= AZH = Nodal %}’\é% AL = e

2384 A, dE B9, 2 HAA9 &-Nodal &A= Nodal?lt 5F 84 (7}4, ActRIIA X ActRIIB
°] N

E pE—
FEA)el Adeshs Ae ddHer AT o B/Ee FF 789 Nodal-sAE Az W (243},
I EE=

= [T
iy
FXL‘

I o

o]Z ©l|™ ActRIIA %/ ActRIIB F&-Ao] 938 Smad2/3 AT WAL AAA o= A&dt = Qrt. A7 £A)
of| 5ol JojA, 2 WAL F-Nodal A= HEIW Aol ZAFslar F/E= o] 48 HFHo= At
Ela=s

gukz o7 F-GDF3 FAlE =83 P oz GDF3o] 2 5 oA, A7 A7) GDF3Y] FA 3l gk
9/EE AR BEFEAN F83%, dAE A H. 5 FAdE 9101*1, S8 H|-GDF3 v Aol 3-GDF3
Ao A% Axs o 5W, AbeEdgEA (RIA 28] SHEJS w, GDF3ol e 7] Aol Ao

10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% W|¥F, EE 1% "gro|t}, EA FA| S0 9olA, 3I-GDF3 A=
18 259 ¢ =ZE& 72~ (orthologous) GDF3 Tr A =7l B %— GDF39] o9 E=o] ZAZtstr}. uiekAs
Z o

FAE] QolAl, ¥ HAAe] G- AL AAAOR P BHE AN F A AA FAG.
S 59, & BAA9 F-GDF3 &A= GDF37F 5% F&A (713, ActRHA B ActRIIB F&A) el Ajtste A
& AAAoR ANT & An W/EE 5% F8AS MF-FAR AE ¥R (B4, oF B ActRIA 2
JEE ACtRIIB 8416 oI Snad2/3 1544 AAHoz AT 4 wr. QR FAAE YolAl, B 3
AMe] G-GOF3 FAE e Aol AT W/EE oo TS AdHo AsetA Rat.

st x1ztE o= BUP3ol| ZAE 5 gloiAl, 7] FA7F BUP3S] mAslel A
st g A% Soll glojA, F3t, H]-BMP3 whl o] 3-BMP3
W, WA HGEA (RIADC 98] SAEAS o, BMP3ol dighk 7] Ao ZAdte]
10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% 7%k, HE= 19 wRkoltt. EX FA S| 2o, &F-BUP3 A=

] | BEY BUP3Y] oldExo] A3},  npEF

TAE AoIAM, & Al F-BUP3 &Al Z BWP3 24 A = 3= A3 FAg. d
=) (

= A2A3
S 59, 2 @AM S-BUP3 &A= BUP3o| & 84 (7}F, ActRIIA & ActRIIB F~&A))o Addst= A
S AdHoR AT & 3 W/ EE 5F A BP3-FAE 2% WE (2843, olE =HW ActRIIA 2/
= ActRIIB F8A0] 93+ Smad2/3 AZPAAS AAHoz A& = Art. i FA|GE dojA, E 3

1 = =
Al el F-BUP3 @Al AEL Aol Agtstar B/E= ol &S AR Asfehx] K3t
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dukx o2 F-BWP3B A= FEI
A /s X7 B2 {583

F-BUP3B Ao A% Axe dE =

slg oz BWP3Bel A 4 9 7} BP3BS] 37 &}l A
= J TAdEA A T3k, v]-BMP3B wHal Ao
WAFsH A (RIVO] o8 SAEAS o, BUP3Bol thdk 7] A
o] Aste] oF 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% Wk, TE 1% w]gko A FAGEA oA, d-

59 2=2E&Z1~(orthologous) BMP3B ©+ A S5 7to] BZF% BMP3BY o|uExo] ZAgsh
. utgA e FAdE dolA, B waA e -BUP3B dAlE AAzAow BIPB A4S AAZ F U= 4
A Atk oS B, B gaAMe &-BUP3B A= BMP3Bo] £ &4 (7}F, ActRIIA & ActRIIB
|ADe A¥eteE AS é:lél%ioi A 4 A W/EE FF FEA9 BP3B-FAE s WE (43},
o]Z Bl ActRITA /W ActRIIB F&Ao 2|3 Smad2/3 ANZAYEES HAAF oz Aafd = Jrp. ¥ +A

rﬂ oot

= .E
Jlm

o] QlojA, E Ao 3-BIP3B &A= MEIW Ao Adslal W/mi= olo] FAS HAAFHOZ A E}A

53}

gukA o 7 F-BMP9 A= 83 23 o7 BWP9 AT F olA, A7) A7) BP9 T Aol A Hwh
= [e)]

EL Soll QlojA], FaEt, H]-BMP9 vl Aol E-BMP9
gAe A Fre dE 59, WleHgEA RIAC s SAHEALS o, BP9l tidt A7) Ao Ao
ok 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% v|T, L 1% vwtoltt. EA FAA Sl doJA, IF-BUPY A=
13 £59 =% &3 ~(orthologous) BMP9 i@ E7te] HFE=H BWP9S| oI EXo| Agtsict. wlghz g
TFA S doiA], & WA F-BIPY A= AAAH R BIPY FHS A F Ade AFA A 4
& 59, 2 WA &-BIP9 A= BUP9C] = F&A (FFF, ActRIIA B ActRIIB F&A)dl Ajtste A
S Ao AT £ Ju W/EE 55 5849 BIPI-FAE AF W3k (43}, o]2 ©HW ActRITA 2/
= ActRIIB =840l o3t Smad2/3 AZAE AdHoz A 5 sk, A% FA S oA, & W
M el 3-BMP9 A= HEIN Ao Adsla W/ o] AL HAAAoZ AslA EItl.  EA A4
A

S dojA, -BMP9 &A= BMPISF TGFB el dele] 3 11 84 (7}%, ActRIIA %/XEE ActRIIB) A}
ole] FeAgS At wiEHEAE, F-BUPY FA= BUPISH ALKL Ato]e] Fux8S Ak A,
TE Adxoz At e

14
r‘E‘ oot
2

dwrzow FF-BWP10 A= T

1

=2
Ae W/EE AR 2ARN 49

stg o BWPL0el A 5 oA, 7] FA7F BIP10S] E A Sl A
&, FAE A, 54 FAAE 010%*1 T8, H-BIP10 © Ao
F-BIP10 Aol A3t AEE oE W, AW (RIA)O o3 SAHEJS o, BUPL0e] digh 7] A
ol Agtel <k 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% VW, EE 1% nwtoltt. EA FA|d Lo oA, I
BMP10 &A= Aolat 259 @ E2E 21~ (orthologous) BMP10 T A E3te] ®Z% BUP102] o v Exd] A sk
o ubEEE A dolM, B A BP0 A= AEH oz BP0 BS AA 5 A A
g4 A, G2 59, B gAde &-BUP10 &A= BUP10°] B £8A (7}, ActRIIA %3 ActRIIB &
Aol Agsls S AAHor AT F A L/EE TF FEA BIPI-FAE 5w (243,
£ HW ActRITA 2/ ActRIIB S=&Alol] 23 Smad2/3 A1EPAS AAHo=Z AT 5= 2l Q1L 1A
soll QlolAl, 2 WA &-BUP10 Al MERD Ao AFsial H/EE ole FA4E e‘@@ii A 3l 3k
= Ex FA S0 9lolA, F-BWP10 A= BIP10Z TGFE FHIANLHY 3 11 F8A (717,
ActRITA /53 ActRIIB) Atele] dozhgS Asjact. vz siAlE, I-BMP10 &3+ BMP10¥} ALKL Apo]<]
A [e]

4
HERES ANSA @AY, B AdHow AsetA

[e5

-
i

a2,
ro

F-ActRIIA FA= S22 28k o2 ActRIIAY] AFe 5 o1M, 7] FA7F ActRITAS] F 43}l A Uk 2
[EE AR BE2A %%8&, FAE AT 54 FAdE doiA, Fad, H-ActRITA ©) oﬂ -
ActRITA FA9] A% Ame o& 54, WA HSREA RIDA o8] SHANS W, ActRITAC gk 7] &

Aol Age] oF 10%, 9%, &%, 7%, 6%, 5%, 4%, 3%, 2% "|¥F, EE 1% mEkolti. EA TR S glo] 1 -
ActRIIA A= Aolst 259 2 2E2 T ~(orthologous) ActRITA A E7ro] BEE ActRITAS] o3 E L
Agget. v FAd S dolA, E HAIA S F-ActRITA A= ActRITA A4S Asird = s 4
A A, odE BW, 2 WA &-ActRITA &A= HE B, HE ¢, HEW E, GDF11, GDF8, HEM
A, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, =& BMP10o]A] A &% &} = 1 o]4ke] ActRIIA 3¢
E7F ActRITA F&Ad Aete S AsstAY 9/EE ol t=F 7t ActRIIA 2SAE S 43504
e AL AT 5 Advt (1Y, Smad2/3 Z/EE Smad 1/5/8 B2E Eo}o%) A e A Sl dolA,
B oA E-ActRITA &A= GDF11 2/ NEIH] B7} ActRIIA SEAo] 23S Assiy 2/E= GDF11 2
/v HE B7F ActRIIA A3 A4S A7l 1S Adlsi. ?M*d%“zizi, 2 galA el F-ActRITA
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&= GDF87F ActRITA F=&Alo]l Adshs A& v Aslsta @/EE GDF8o] ActRITA AT LS A 3A 7=
A& o Asgtt. deojsdaqomn B wAr e F-ActRITIA &A= NEN A7} ActRITA =& A= A
S AAAoRE AFstal B/EE ActRIIA A3 e A-FAE &43tE A o2 AsstA] K},
- Al golA, GDF11 B/EE AEN B7F ActRITA F&Ao Agsta g/ ol &4shi7]= A
< AslskeE & HAAY F-ActRITIA A= HER ¢, HEH E, NEIR A, GDF8, BMP6, GDF15, Nodal, GDF3,

H
A,
BMP3, BMP3B, BMP9, % BMP10% 3lb H& 71 o]/o] ActRIIA F&Ae AFsta, 9/EE olE E4siA7&

As B At

&-ActRIIB &A= FE3 Wl o= ActRIIBell A3 5= oA, A7) A7} ActRIIB] 4 gloll A Wet 4
/EE AR BEAEA §8%, dAE AHIY.  5FH FAAEC] oA, F#E, H-ActRIIB @
oIA | 3 H]-ActRIIB @] 3-ActRIIB A9 23 AEE o 5d, dASAGEA (RIA) &)
A5 W, ActRIIBol thg A7) Ao ZAge] ok 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% vk, E= 1
th. EA FAGEC YdolA, F-ActRIIB A= Aold 5 ¢ =2E=Z 12 (orthologous) ActRIIB
zZ

i)
=

o] o
St BEF ActRIIBY] og|Exd AFsitt. upgdgk FajdEe] oja], = FAAe -ActRIIB &
ActRIIB 45 AAZ 4 e 43dA At oE 59, & FAA9 F-ActRIIB A= HER B,
1l C , BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, = BMP10olA X4

, 9EIY] E, GDF11, GDF8, NE|W A
6}4 B T1 o]%ke] ActRIIB #]XF=7}F ActRIIB F&AC Afsle 2S AsfstAY Z/Ee olF =
Shb7E ActRIIB Ao 8-S EAsIAI7I= A AdlE 4+ Aok (74, Smad2/3 2/H= Smad 1/5/8 BEE
oo}@) vl A G E] oA, B PAM F-ActRIIB A= GDF11 9/ AER B7}F ActRIIB 4
LA AgS Asfstz 2/ GDF11 Z/EE JEIN B7F ActRIIB AlZA S EA3A 7] AL Asd.
doxMedor B wmaxe 3-ActRIIB &A= GDFS7F ActRIIB S&Alol Adst= AL o Asstn H/Ex=

AL o At 014*115“%40& WA o] F-ActRIIB &A=
MEIH A7} ActRIIB &40 Addste AS AdHoz Afstar Z/%E+= ActRIIB AlaAAd o] A A=
A3 s AAHoz AdsiA Farh.  dF FAGE dofA, GDF11 R/E= HE B7F ActRIIB ¢ A o]
Agslal H/Ee olE I IIE RS Adste B WAIA 3-ActRIIB &A= HEN C, HEH E, AE
Yl A, GDF8, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, % BMP10% 3s}u} =i 1 o]ito] ActRIIB F+-&4A)

Agtatar, 9/EE= ol B3NTIE e o Adlg.

A=

ofN Jg 12 24 = H o
R E R oS A L= Aot

2
il
I
O
‘_,

17k GDF11, <fEj¥l A, ¥Rl B, <ME]Wl C, <jEIW] E, GDF8, BMP6, ActRIIB, ActRIIA, GDF15, Nodal, GDF3,
BUP3, BMP3B, BMP9, 2 BMP9S] dlat 2 olw]icit NHL FhAel & FA o] vk, &E, FAES V=
S FEokel A 3, oleT AR A Audn. meEbd 2 Al e S &
A AdAE F_AA R 2L AMAA AsE Tzl SAsk] FhAtel] o] TR waold 4 gt

E4 FAAEA dojA], & BAXANA AFE FA(7FFE, F-GDF11 A, I-AE|R B A, IF-ActRIIA
A, EE -ActRIIB &)= 71ve dAh. 71de s =4 2/xs Ao H

2o oo

2REH FEHAT, A o] 4 L/EE Ao v A B2 Aol 4 e ¥ 3
st EA v A= o= 59, U.S. E3 4,816,567; % Morrison et al., (1984) Proc. Natl.

Acad. Sci. USA, 81:6851-6855914] AwHAc), AdF FA|dEe] Ao, 7lvzt A= v]-2AzF 7pHE Fo
(A ZH, w}9-2, 2l(rat), §=H, E7], e 1017 937, o& HA o245 H Frd 71¥4d 99)
I At BN g9S xFsit. AR FAld S oA, 7iHEr Al " S ASE(E S switched) "

FANZH, F5 Ao e e FUs T sRFUaz wsld Aojuh. dwtdgoz  sver A o
o] F9-2% dHES gHIY

54 FAdE oA, B gGAAMeA AFHE Zve FA(FE, F-6DF11 A, F-dEW B FA|, -
ActRITA A, H& F-ActRIIb &A= Azbstd ATk, A" A7bstd " A& H]-2A7F 271 49 (HVRs) 9
oln] =2t 27| E3 97t B2 JH(FRs) Q| olv|xit 2V ES sk ZlveE IAE T, EA A4
ol dolA, <Qztsld AL HAaT s, Tz dubd o= 2719 haA Edl BFE dddor ¥ete
Aol , olu]l HVRs (AZH, (DRs)Q] FE T HAHoz BE AL 9]-Azt A9 Ad W3y, 8x
FRse] BRE T AAHo=z BE AL A7 A9 Ao giggtrt. ztsle Al dogdgdoz A3tk 3
AZFYH F=2% 34 EW J99 Ha dFEES X8 = Ao, @A, d24, 8-zt A " liztslE
ge "= A E A2 FAE T

Iztzly A H o]F Wwt=i= WHE o2 5w, Almagro and Fransson (2008) Front. Biosci. 13:1619-
dE EW, Riechmann et al., (1988) Nature 332:323-329; Queen et al. (1989)
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Proc. Nat'l Acad. Sci. USA 86:10029-10033; U.S. Pat. Nos. 5,821,337; 7,527,791, 6,982,321; and
7,087,409; Kashmiri et al., (2005) Methods 36:25-34 [describing SDR (a-CDR) @} ®]; Padlan, Mol.
Immunol. (1991) 28:489-498 (describing "resurfacing"); Dall'Acqua et a/. (2005) Methods 36:43-60
(describing "FR shuffling"); Osbourn et al. (2005) Methods 36:61-68; X Klimka et al/. Br. J. Cancer
(2000) 83:252-260 (describing the " guided selection" approach to FR shuffling)olA o v},

Qztslol] o] 8" 4 & QX EFX 99 ts xS, oo FIekEA] vk "W AE-T E(best-
fit)" WHES o]&3ste] AHHEA EFF A9 (=M, Sims et al. J. Immunol. 151:2296 (1993) Fral); 73
T 2 7Pad 999 A Sk JAdY QtgAle] FAFA MEZREEH fREE ETERYY (dEAH,

Carter et al. Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Z12]il Presta et al. J. Immunol., 151:2623
(1993)); CIZF A< (AAEZHoR EdWold) E4% 99 T A7 AAAE E4F 99 (=M, Almagro
and Fransson, Front. Biosci. 13:1619-1633 (2008) #ti1); @il FR gto]lH ] 2T do 28 =8 &
Tz FA( =M, Baca et al., J. Biol. Chem. 272:10678-10684 (1997) ¥ Rosok et al., J. Biol. Chen.
271:22611-22618 (1996) #+i1).

E4 A E dojA, B wWAMNA AlFTd FA(FF, E-GDF11 A, Id-NEN B A, F-ActRIIA
A, T F-ActRIIB A)E 2z ATt AzF A= FdAel TAD gt 714 o] &3te] A=
gtk. A7 A= AWbA o2 van Dijk and van de Winkel(2008), Curr. Opin. Pharmacol. 5: 368-74 (2001)
9 Lonberg, Curr. Opin. Immunol. 20:450-4590]| 4 v t},

&9 AW (challenge)ol WHgahel, Pk QI G4 EE A7 AANA AL AN T FAE wE]
skl MAE KA TR AAQ(Y, ORI Ee)AE =, BN B ELAEE, ActRIA Eel e,
Ei ACRIB FUHEE)S FAGORA, A2 AT BHE Atk odd 5B A¥Hon 37 A W
GFERY Aloc)o] AF EE PES FHAM, o] Ht WY WIFZRU 4B dARAY, = G4
Ao EANAL B o] BB GAA ool FAAZ FFEG. ol FAMLY FEAA 371 )
WA AGIERY HE dNHoE MBHSEL. A4 A9 FRRVE A GAE ASdE PP 4=

7] 93te], oS 5, Lonberg (2005) Nat. Biotech. 23:1117-1125; U.S. Pat. Nos. 6,075,181 and
6,150,584 (describing XENOMOUSE™  technology); U.S. Pat. No. 5,770,429 (describing HuMab®
technology); U.S. Pat. No. 7,041,870 (describing K-M MOUSE® technology); 2 U.S. Patent Application

Publication No. 2007/0061900 (describing VelociMouse® technology)S Fadte). o]#]dk & osf A
H af FAZEH QA /M J9E dE SW, Aol A3 B 93 Eidgowy, 7l WIydd F

o)
AN

2 GAA A AFE QZE A ek sto|HEul-v|ute] B o3 vhEoA 4 vk, <1t

dAE eV St A EFF R eIt o|FEFE AEAVE AWEJAC.[7FE, Kozbor J.
Immunol., (1984) 133: 3001; Brodeur et al. (1987) Monoclonal Antibody Production Techniques and
Applications, pp. 51-63, Marcel Dekker, Inc., New York; ¥ Boerner et al/. (1991) J. Immunol., 147: 86
], A3F B-AXE stelBE|Enl V&S Soke AAFE Q1 FAUE Li et al., (2006) Proc. Natl. Acad.
Sci. USA, 103:3557-356201A4 AW¥ct. F7F HHES oF 59, U.S. 53¥E. 7,189,826 (3lo]He]&w}
AEFZHE GdZFE Az Igh Ao B4ke %) 9 Ni, Xiandai Mianyixue, (2006) 26(4):265-268 (<l
=17t stelBEEntE AW)dlA AWE AES xFerh. Iz SfolHElkrl 7]& (Trioma technology)-<
3k Vollmers % Brandlein (2005) Histol. Histopathol., 20(3):927-937 (2005) and Vollmers % Brandlein
(2005) Methods Find Exp. Clin. Pharmacol., 27(3):185-91¢|4] AW =},

i
e
il
ri

N

2 @A AFE AZF A (7}FF, F-GDF11 A, F-AEH B g SF-ActRITIA &), T+ 3-ActRIIB
FADE A-FEE dolx taZelo] golnel e MuE v FE /PW-muel A4S gy
w3 A4E 5 Atk odF - Ade 1 og uEAe o Wl wgtd 4o @
A eoluziy A7t FAE Adelr] A e B @AMl dEE

ol

1_,
&
0~

% SW, B gAde FASS vk E B EE BAES 7R A0 OE BE eelnes saeyd
gom wed & dvh. stopd HxEelo] doludds A4Sy, AT A SAEL BAHE DA
of thetel oleld elolneleE sAdsks T WEel Yokl ANl Ak oY@ WHEL oAF
=%, Hoogenboom et al/. (2001) in Methods in Molecular Biology 178:1-37, O'Brien et al., ed., Human

Press, Totowa, N.J.olA HEIFW, 6 oE 5 McCafferty et al. (1991) Nature 348:552-554; Clackson et
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al., (1991) Nature 352: 624-628; Marks et al. (1992) J. Mol. Biol. 222:581-597; Marks 2 Bradbury
(2003) in Methods in Molecular Biology 248:161-175, Lo, ed., Human Press, Totowa, N.J.; Sidhu et al.
(2004) J. Mol. Biol. 338(2):299-310; Lee et al. (2004) J. Mol. Biol. 340(5):1073-1093; Fellouse (2004)
Proc. Natl. Acad. Sci. USA 101(34):12467-12472; % Lee et al. (2004) J. Immunol. Methods 284(1-2):
119-132¢] 41 o g ¥},

54 gtepA] tzZee] WHENA VH 2 VL FH2e] dFEs SHELS A4 g (PR o3 HEw Z
25, glopx] glolvegoA FALYE HE&FHM, o]= I S Winter et al., (1994) Ann. Rev. Immunol.,
127 433-455 Al A Argd wpeh o], F-A3 ol &) 238dE 5 913} o= dPgHoz o

-3 Fv (scFv) ©@¥E Ei= Fab dHEZA tx=Zdo] A %ﬁj—‘é—% Ueksith, wejstd o 2gY gl
By stolngEnte] 5% a7gle]l WA (A}, GDF11, HEM B, ActRIIA, EE ActRIIB)ol oieh 31-7

ke A5 AFgt. oire®, Griffiths et al., (1993) EMBO J, 12: 725-734 o)A A nie} 3o <
ofe] WHsQlol, Fel HWl-Art B Ar-ddE 1 g dd A FAE AFsy] flste] AR
(naive) #FEZ7} Z2E & AtH(d24, Ao =2¥E). HFAH 2=, Hoogenboom and Winter(1992), J.
Mol. Biol., 227: 381-388 oA Aw® we} o], Adtize] ol £7] AXESZHE At
V-F14 Ao ES F29star, 28al 2 7PaE (DR3 9o Jzm=sar, ela Algahy Aujdoe] o] Fo
AEE PR ZolmE o] &sto] gAHez vbs o vk, A3 A JJrOW gfojpejgls dWsts 53
ANe 45 E4W: U.S. 538 WHz 5,750,373, 2 U.S. 53] &7 W& 2005/0079574, 2005/0119455,
2005/0266000, 2007/0117126, 2007/0160598, 2007/0237764, 2007/0292936, 2 2009/0002360.

|

ol

54 FANE Qo1A, B BANNA AZH AL BEElH FA, oAF BW, oFHH AL, oF
Bolx A (AYHor WFE FA)E sht mE 1 olge] (¥, 2, 3, 4, 5, 6 EE 1 o) FUg
Je gt

g Adoljt 2709 AMEZ(A1Y, 2, 3, 4, 5, 6 E= 11 o)l thd A9 SolAd
a

574 Al AlA, 2 A Hda5elH
3 7hA A 5ol GDF11 o W= tidk Zlojn], Mgy or s Fi=
olg ActRII #3k= (7}%, GDF8, NEIW B, HEW H
BUP9, BMP10, W/ BWP6) H/HE= ActRII

J[m
N
ot
2
~ rlr
)
=
t
rir

ActRIIB ? xﬂ)oﬂ*ﬁ OMEJOH

3 Aoltk, EA FAAEd UM, gFEolH A= GDF119 27 & I o]ie] Aold oy e A
sk 4 Qlth.  wl A A=, GDF1 AdFEXY disie] FEFoz A3t Eolds 71 2 "WAHA e bgFEol
A 3A= GDF11 €4 (7}%, ActRIIA 2/¥E+= ActRIIB % e olF &A= s8H)S

A Al7|a, g Agdor sy T 1 o] Aboldk ActRII E|t= (7}%, GDFS, %*FAHJ , HEH C,
MEIR E, AEIW A, GDF15, Nodal, GDF3, GDF3B, BMP9, BMP10, = /X BMP6) Z/FE:= ActRII 48 (7},
ActRITA T& ActRIIB 849 A4S AdA7I= o]&2 4 vk, #FgEe FAd S 2lojA, GDF11e]
Agtslal 9/ Adsle 2 WA gF5od Al Hag HEN Bl of A¥sta Z/EE As s,

geldemon, B @AMl (LS Agstn B/EE ARs dFHeld FAE Aenl Ao Agern B/
F Ak Rach. 2% pAdsel oA, GFLel Agekn W/EE Asss & BANe tEEeld

s z v 27 e L ool AR Bo)dE
gk 7HA Ad 5ol ANl B oFExo] tfg Folw, MEHoR s} e 1 oo Ut Aj Fold
Folgh ActRIT E]x+= (713, GDF8, GDF11, HEJ¥l C, HEIRI E, HEJRI A, GDF15, Nodal, GDF3, GDF3B, BMP9,
BMP10, /X BMP6) H/EE ActRII 84 (7}%, ActRIIA 9/FEE ActRIIB F8A])olA ol Exo]| ot
Roltk, B FAdEC oA, tFEeld A= HEN BY 27 FE 11 o)t Aoldt o EX Ad

& vk mrAsHAlE, AENRL B oy E Lo EHOM Frder 49 Sode 7R 2 wWAAMG v
A A= AER B €4 (7FE, ActRIIA 9/%E+ ActRIIB F&Ao ZA3tst
)& AsiA7la, aea AEAoR sh Hi= T o] Aol ActRIT 2jRh=

N R
%,
—~
b
Ir
%)
Ll
i)
ox
o
>
N
rlr
s

C, MEIYl E, HE]Y A, GDF15, Nodal, GDF3, GDF3B, BMP9, BMP10, /i BMP6) Z/w+ ActRII ? A (7F
 ActRITA T ActRIIB =849 A4S AaiAl7lcd o] &2 4= St ulgdAdt FA e gloja, ¥
Wl Bell Agtstal Bl/we Asfshe & WAAY tE5eld A= HAg GDF11d o Adfeta Bl/Ee A e
o doMeror HEW Bol| Adstal B/HEE Adfshe E WA tE5old A= AEN A Aj
il H/HE= AgshA ek, AF FAAE oA, HER Be| AFslal 9/HE Adlehs 2 A9
UFEold A= DRl t] Agsta L/EE A
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o

4 pAeEd gold, B WA GEEeld FAE 2/ E 1 ol A% SolHe Axed, Hxw
744 A% Solde GDFS ol WExe] g Aolw, MElAown s} mE 1 olake F7b AF Sol4e 4
olgk ActRIT E*= (7}%, GDF1l, NE|® B, dER C, AEIR E, HER A, GDF15, Nodal, GDF3, GDF3B,
BMP9, BMP10, /X% BMP6) %/HE= ActRIT 783 (7}%, ActRIIA H/HEE ActRIIB F§A)|)ollA] ol o] E Lo

o

9 Aotk 54 FANE Yold, tHESCld FAE GIFsS 2} T T o] Fold o=z AF
& 4 ook, AL, GRS olvExe] diste] Aoz AY Solge sk B BAMe] tEEel

FA= GDF8 B4 (714, ActRIIA B/EE ActRIIB F8A] Asta W/EE ol A7 )2 A
Al71aL, aga deH o st B I o] o] Aol ActRIT 2|t= (719, GDF11, <fE|Rl B, el C, °f
EjRl E, oMEIN] A, GDF15, Nodal, GDF3, GDF3B, BMP9, BWP10, %/@i= BWP6) %/ ActRII 84 (7}%,
ActRITA = ActRIIB 849 &Ad& Asfr7led ol8d 5 Ant. vk FAl S glolA, GDFsel
Agsha B/ms Adshs & BAMe sl s HAaE GDF1L R/Es HEN Bl ¥ Agksta B/
e Adgn. deldeom, ¥ WA GDF8el Afsta B/EE AdEtE thESeld A= AEM A

Slojd, & @AMl tEEeln Al 2 EE 1 ol A Sol4g tH, Haw
A% Solde AE C ol Ee] W glojn, Mo sh} i 1 olge F7b AF Selde
Aboldk ActRIT #|Z+= (7}%, GDFS, GDF11, <4ElWl B, EIWl E, 4E]W A, GDF15, Nodal, GDF3, GDF3B, BMP9,

BMP10, H/XE+ BMP6) H/HEE ActRII F8A (7}%, ActRIIA 9/XEE ActRIIB F§A])ollA olFExo st
Aelk. 54 FAlGEe glold, BEEeld FAL AEN o 27 EE 1 olge] gold ovEie] A
@ %tk wEASAE, AU C NELe] Yatel RRHoR A Holde skl B 9AAe) tE5ol

A A= dER C 4 (U, ActRIIA 2/XEE ActRIIB F8Alo] A¥sta H/EE ol& 7= =+
2)S A7, o AgHor s i 1 o)) Aoldt ActRIT 2= (719, GDFS, GDF11, HER]

B, SJEIW E, JE]l A, GDF15, Nodal, GDF3, GDF3B, BMP9, BMP10, /M= BWP6) B/FE:= ActRIT =& (7}
%, ActRIIA B ActRIIB 84D &4& AsiA7l=dl 82 & Atk whAZ FAdE lojA, oE
7L Coll Aspshal Bl/Ewe Adehs & BAA Y teSeld FAle A GDF1L B/Es GER] Bl ¥ As)
IR/EE AsEt qlejdEA R, Nl Co Adeta R/Ee Asjsts & BAMe] veSeld A
= NERL Aol Ageda sl/Es AsishA RET. clejdEHom, ofEwl Col Agsha B/Es Aslshe
w AN Y] g Seld @A GDFsel o Adsta B/EE Asdt

£ FAdEd gold, B AN tFEeld A= 27 L 2 oo Ad SoldS X Ed, HAd
7HA AZ SolAdL dERI E oI EX gk Fo|w, MEAOR s} i 11 o]t FUb AF SolAde
13+ ActRII #7H= 7}%‘7 GDF8, GDF11, <JE]Wl C, <HE]W] B, ME]W A, GDF15, Nodal, GDF3, GDF3B, BMP9,
BMP10, % /X BMP6) L/XE ActRITI 84 (71, ActRIIA /= ActRIIB F&A) oA ouEXd o3l
Aoltk. 54 FAlAE 2 01*1 UF5o14 A= HER B2 27) i 1 o]l Aoldl oyExe] AF
g 4 oAtk utgAE AT, HER E I EX gty FEHoR A3 Eojds 7t 2 WAAY oE5
A A= AEH E A (7}, ActRIIA 2/E+E= ActRIIB &40 ZFgstn ZL/EE olF A= &
S AejA 7)o, aEla deldog shut wE 1 o)Ak Atoldt ActRII #xk= (7}=, GDF8, GDF11, 9NE]®
C, 9EIFl A, GDF15, Nodal, GDF3, GDF3B, BMP9, BMP10, /%= BUP6) Z/HE+= ActRIT 84 (7}, ActRIIA
Y= ActRIIB F&AD 9 S Asirl7I=d ol&2 & vk, vz g FA S SlolA, HEN] Eoll A3 st
3 F/EE AdEle E gAA e gsE5eld A= HAaT DR E/EE HEN B © Adsta 9/5EE A
gttt dogdedom MW Eol Ajtelal W/HEE ABEhe E WAA Y tEEold A= HEW A
Agedal /= A Bk, deojdaiydoz, Mg Rol AFslal H/EE AFEtE 2 WAAe o
Eol4 &A= GDF8el v] Ajtslar 9/HEE A3l gt

ox
(o}

T

H
[e]

EH FAdE oM, B WHAMe tgFEold A= 2/ e I ol A Eo|¥E X =, HAT
g 7}x A EolAL BWP6 oW Exe] tjat Zlojn, MEM oz s} i 1 oAt 2yt AF So|ye A
ol3 ActRII #Zt= (7}%, GDF1l, <AE]wl B, AE]wl ¢, AE|¥l E, GDFS, NE|¥l A, GDF15, Nodal, GDF3,
GDF3B, BMP9, BMP10, ™ BMP6) /M= ActRII & (7}%, ActRIIA L/EE ActRIIB F&3)olA omEx
of gt Holtk, EA FAdEo] AA, thEEold Al BIP6S] 27 e I o]/ Aol o B
shet 4= itk kRS A=, BUP6 dlFEx] digte] FEH o AL HolAdS 7Rl B HAA Y tE5ol
# A= BUP6 4 (7}%, ActRIIA /I ActRIIB F&Ao] Agsia L/wE o2 37 53)S
AaN 7)o, aela AeFow s} w7 o]l Aold ActRII 2= (7}%, GDFLL, NE|dl B, <NEWl C,

o~

nﬁ

o
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ANEIRl E, GDF8, <HEJHl A, GDF15, Nodal, GDF3, GDF3B, BMP9, % BMP10) %/HE+= ActRIT 8&A (1%
ActRIIA S ActRIIB 84D #42 AsA71=d ol g8 & Arh. wad FaldSel 9oiA, Bipee
Agsa W/EE Asehs ¥ AN dE5d AT A2 FIL R/EE GEp Bol o ATsu ‘;1/
e Asdc. dodggon, B gAY Bl A¥sn B/me At dEseld FAE o
Agteray D/xr= At Bkt deojMEiz o2 BMP6e ﬁaﬁl-o].:ﬂ_ /L= Zsstes B a9 D}?
o4 FA: GDFsel o Agstm W/m As)at,

54 FAE oM, B AN dF5e] s 2 ,
& 74 4G Sol4e BIPY of 3] Exe tHf‘& Aolm, Audow sh} wi 1 ool F7b A% Selge 3

%

o
o
2

o]g ActRII #3t= (7F%, GDF11, e MEIR C, NEIW E, GDFS, NEJW A, GDF15, Nodal, GDF3,
GDF3B, % BMP10) /X ActRIT F8 (7} ActRITA %/XE= ActRIIB FEA)lA oFEZo gt 3]
o 54 FAdEd oA, tEEolA ﬂxﬂﬂ BMP9S] 27 W= 1 o]/ke] Aold o Eze] Afe 3l
ok ulRAE A=, BP9 oI EXo| diste] FEHoz A Bolgds izl B gAAe fgFEold A=
BUP9 &8 (7}%, ActRIIA H/H+= ActRIIB & Adsta H/®e o5 B 58)& A oH/\]?]
123 **E“X*Oi St HE= T o)l Aol ActRIT 2= (749, GDFLL, EWl B, <HEJ¥] C, <]

GDF8, E]Wl A, GDF15, Nodal, GDF3, GDF3B, % BMP10) %/X+%& ActRII 4=8-A] (7}%, ActRIIA & ActRHB
289 BAE ANANE o188 5 Ak BEAd FAAE] Qo4 BPo] Ashn R/ A9
S gAY BEEed Al Haw FI W/EE e bl o ARl U/EE AR o4
A

g og, B A BIPYY Ajtelar B/EE Adjste theEold FA= NERD Ad AjpeFa 9/EE
aishA] Zegtrh.  qlejdeld o=, BUP9el Agjtelal B/HE= Aslske i WA thE5oelA A= GDF8e] Y
Agtelar 9/%e= 21 onfHﬂr 54 FAE oA, BIP9el Aitel= the5ol4 A= BIPISE TGFB 773
gdele]l &3 11 484 (7}, ActRIIA Z/EE ActRIIB) Atolo] A5z Asgcl. ulzzxsiA=, BIPY
of Agst= Tﬂr%‘iﬂ A &A= BP9 ALK1S] A5 A-8-& AsfetA] AU, e AdAA o A g=
574 FAl« s 9101*1 B gAlde tEseld dAe 2/ e I ol Ag HolHS X, HAaE
S 71A] A7 5o]42 BWP10 oI Exo] tidt Aolm, Hdeldoz s w11 oo F7b A 5ol A
o]k ActRII #7t= (7} , GDF11, <JEl¥l B, <ElWl C, <NEWl E, GDFS, <NEJWl A, GDF15, Nodal, GDF3,
. )

GDF3B, % BMP9) H/HEFE ActRII & (7}%, ActRIIA B/EE ActRIIB &
Aotk F4 FAdEA AdoA, thE5old A= BIP109] 27 yES
s 9tl. vFEAEHAE, BIP10o| T EX tisle] RREHo g A3 E—o]*é" 7Hz & A9 tESe
= BUP10 &4 (719, ActRIIA R/EE ActRIIB =&Ald Agsta s

7|3, agla AeFo R s} w1 ol Aroldk ActRII 2%t (7} , GDF11, <4EJ®l B, ©
Wl E, GDF8, <4E]¥l A, GDF15, Nodal, GDF3, GDF3B, & BMP9) Z/XE:= ActRH FE&A (FH, ActRIIA T
ActRIIB &A1) e] &4& AAI7]=d o2 4 st vf&E2 st FA|oEol glojA], BUP10d] Z¥sta ¢
T Afets 2 HAANY vs5eld IdAE HAE (DF11 H/EE HEND Bol © AFsta
Asgict, e or B waAe] BIP10d] Adelal Z/EE A et UEEo|F A= o
Fekal gl/me AdetA] xerh. QlejdgH o g, BUP10o] Ajfeta H/EE Adfehe
FA= GDFgl o Adsla R/EE Assttt. A FAdE] delA, BUP10el A3t
BMP102} TGFB ¥ =i ale] #3 11 &4 (7}, ActRITA /HE= ActRIIB) Ateld] A+ =
vtz ek A=, BUP10o] A3tste ths5old A= BMPlOJqL ALK1®] e A& AsistA gAY, T
o= A A =
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54 FAdEe doA, B HAA Y tBF5elE FAls 2/ B 1 o]

ge] Hag ¢ 7HA= GDF11 ol EZol| gk Zlojw, 18]l shvte] thE
gk Aot mEAE A=, GDF11 o 9 Ex et HEW B oI Exo| s
HAA e gE5Eold FAE GDF119F AElW B &4 (714, ActRIIA 2/EE
TE dASAIIE TE)S BT Adsied ol8E 4 gtk AR FAdEC] 214, GDF11 2 HER B
AFsta Z/EE ol LS Adste teEeld dAls GDF8, HEINL A, HENL C, HEN E, GDF15,
Nodal, GDF3, GDF3B, BMP9, BMP10, L/ BWP69] sli} i 1 olike] o] Adtslir 2/mE Aasit. ¢le]
AeHoz GDF11 2 HEW Bl AFslar, L/ olE Adlshs ths5old A= AE Ao AFsIAY

/A= kA e

=
R
o

W

ESeld FAE WEE AEE Fold Holdg RAT 2l WAIREY FH-44 4 AxF TE-U
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S F3el}, o]o dAEA k=t [ 74, Milstein and Cuello (1983) Nature 305: 537; International

patent publication no. WO 93/08829; X Traunecker et al. (1991) EMBO J. 10: 3655, =z&]i U.S. E3]
5,731,168 (" 7 &%o](knob-in-hole) " ZZ7|%& ) Fa]. TYFEo|d A= A Fc—01%01%‘:iﬂ AL
2 W3 (7FF, WO 2009/089004A1 #ar); 27 i 1 o]t x| i wHS JlwAY| L [71F, . EF
4,676,980; % Bremnan et al. (1985) Science, 229: 81 #il]; o]|=Eo]d IAZ w57 9] FAl xm]:;:
ol ®3lal [7}%, Kostelny et al. (1992) J. Immunol., 148(5):1547-1553 #11]; o]FEo|d A vAS W

7] 9l8ke] "yopuly" 7]&S o|83tar [7}F, Hollinger et al. (1993) Proc. Natl. Acad. Sci. USA,
90:6444-6448 Fa1]; @Ld-a] Fv (sFv) o|=FAZE o) &3tar [7}%, Gruber et al. (1994) J. Immunol.,
152:5368 #a1]; 183l AFEO|AH IAE wEoaM T 5oz £ gt (A1, Tutt et al. (1991) J.
Immunol. 147: 60 &3, TFEEol3 A= A4 A E 3 dAEZ w3 8" = Q).
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W, GDF11 H= HEN BERE Frd Uq‘?%'gl% O]%@Ei’ﬁ, - /gd-FE = Iy = G
T e ZREZ 93] HEoxid |
Cold Spring Harbor Press: 1988 Ztar]. X

QW B ZYHE =S Wad e, A w3
g % otk wld mi gl welgde v

€
& 9. GDF11 ®i= oﬂﬂﬂl B EeRE =

GDF11 T+ AW Bo q9dA XAEE TES AYFAE 5, ddHo] 54 & 3, d3t= , °HE

A= @Ho=RYH dglE & dvh.  GEE FAE AN sk, A Ax (HEH)E "HYFAL
& 22 sERYE Ieeta, stolrgknt NEE eV flste], EARSE A, ol HW 5% AXE
&3t xF AAE AE FFel o3 §FE F Adrk. o 7S FEAANA & FAHA Y3, dE =
W, o7t GFE FA S A ¢5te] stelBelx=wl 7|& [ 7FF, Kohler and Milstein (1975) Nature, 256:

, QIZF B AlE slolBgl=vwt 71& [7}F, Kozbar et al. (1983) Immunology Today, 4:72 Zrar], 2
EBV-3to|B gl =n} 7|%([Cole et al. (1985) Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc.
pp. 77-961& EF3TH  stolBRYEwt MEE GDF11 EE °“E]‘ﬂ B ZEJE| =} FolA &g A, 1gln

NEE tole w25 dad 958 A9 NS fste dggstder ~gydd

m
nOV

54 FAdE oA, st = 1 o]de] ofw|wAt BiFo] B WAAA AlEH A (7}F, F-GDF11 I
* "l B 34, 3-ActRITA A, EE 3-ActRIIB A2 Fe 99 ¢toz Z=xx, o]& 23k Fe

17F A= = k. 7] Fe 99 WolAl= sy e 11 o9 o}ﬂli& Aol A ofm] =ik W
(A=ZH, A&, 2, 2/EE F/HE X388 Q17 Fo 99 AE (=24, F IgGl, IgG2, IgG3 HEE IgG4
Fc 9 x3dad 5= Q.

A% BW, B PANE BE GBI J5S BasE A8 AW QY JI5e BAsH: F-003 FA we]

_39_
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AE agsi, o= AW FA 7 $a% SEwokl ntEAd FEE wEa, 54 aadA Ve
[7}g, BA-oEd AxEA (D0 R FA-oE4 AEA Alx=4d (ADCC) |2 EHastr

CDC H/XEE= ADCC A9 #a/a4ds gRls]

ATk, oS 59, Fc 84 (FR) A3 B4 Adste] Av] IA7}

ADCC &Aool Hold 4 9 T 5) =
Fc FS B A 7]= vhA @l t= FeyRI, FeyRII 2 FeyRITIS %sﬂf&rﬂr zy
o

2 AE, NK AlEE yRITIWE
ME Aol FeR @a2 ofE £, Ravetch and Kinet (1991) Annu. Rev. Immunol. 9:457-49204 Q<oFFt}.
4] BAe] ADCC A4S H7EsH7] 98 Ag P 249 v-A184 AAld= U.S. 53] 5,500,362; Hellstrom,

I. et al. (1986) Proc. Natl. Acad. Sci. USA 83:7059-7063]; Hellstrom, I et al. (1985) Proc. Natl.
Acad. Sci. USA 82:1499-1502; U.S. Pat. No. 5,821,337, Bruggemann, M. et al. (1987) J. Exp. Med.

166:1351-13610 4] A Ec}t, dite=z | vl-WAlsdA 4 WHE] o882 & Y (dE €9, §&5 AX
=4S 93 ACTI™ wv|-HAle38A] A¥x=EA4 45 CellTechnology, Inc. Mountain View, Calif; z8]al
CytoTox 96® H]—HP/\}b@”ﬂ ME=EA 2 Promega, Madison, Wis). ©o]&|g Ao F83 25 AEXELS

FH g dd AFE (PBMC) 2 HaA ZAy (NK) AXES £33, goter, e Frxoez, #A4 Bx
o] ADCC A& of/ﬁw Clynes et al. (1998) Proc. Natl Acad. Sci. USA 95:652-656 oA F7/|E ule} 2

' EdolA AAAA Frkd & Advk. A7l AT Clgol 23 %‘h o] 2 ¢l&te] (DC /o] Ao
%E}—t— AL #Rls7] fste Clg 2 B4le] =gk A" 4 vk, [7}F, WO 2006/029879 2 WO
2005/100402°1 41 Clg % C3c A% ELISA #Fi1]. ®BA 435 Hrishr] fshe], DC 4o A" 4 o
[ ZA, Gazzano-Santoro et al. (1996) J. Immunol. Methods 202:163; Cragg, M. S. et al. (2003) Blood
101:1045-1052; 2 Cragg, M. S, and M. J. Glennie (2004) Blood 103:2738-2743 #i1]. Fckn Z2%3 AW
ANA/ 7] AAL FGHobo] FAH HHES o] &3dte] w3 A" 4= v} [ EH, Petkova, S.B. et al.
(2006) Intl. Immunol. 18(12):1759-1769 =a1].

¢

l

Tard AEA 71e s 7H 2 WAL A1, $-GDF11 A, F-HEN B A, FF-ActRIIA A,
-ActRIIB )= s} = 1 oo Fe 99 7] 238, 265, 269, 270, 297, 327 2 329 (U.S.
737,056)2] X8-S 77 AES E§IT. o]#d Fe EAWoAEL 7] 265 & 2979 @77} LdElde

o Jm }-R
HU o

6,

XgE A9 "DANA"' Fc E9WOlAIE X3k, obulwmal 91X 265, 269, 270, 297 & 327% 27) i L 9]
Ao XgE 717 Fe EGHAE 283t} (US E3)HE. 7,332,581 FaL).

54 FAd B oA, Alz=EHIQl 2 A, dZ4, " thioMAbs"E REE o] upEFE 4 9l=u], ol
Al s EE= ool = AlzEIQl R XEEY. BEA FAldEA, 7] AEE 2= ]
Aol AL7bss FEdA dojdt). olE FVE Al&HRICRE XA ZN, HgA EE V|EL o=
Aste] 7] dAS] F2rbsd ool fAEA HH, thE RoloH, olF HW %= Ro|oH He ¥r-oF
& RolojHd A7) dAE AFAA, & HAAAAN Frt AHEE HgFIAE e F dvk. 5A A4
ol oA, B 7T 999 skt EE 2 ool AzHoR ﬂ?} 2 g vk A V205 (Kabat WM&
] 71); Fafel A118 (EU W&wifl); Z8la T3 Fc 999 8400 (EU Hzvfzl). Alz=H 22" FAH = G5
=9, U.S. 58¥=. 7,521,541 Arde 2 o] 444 5 vt

E%, A GAE A gstel FAG 2AYsted olgH A&
Q. dE 59, FA} 89 Aol F9Ao) AP ol$HE AP, o AFL €~
AU £ AT 5 NS AT AP Aol B ellel Sadee

gk 7]&o] o]&7bssly.  o]#d 7]&-2 ELISAs, W EH4E ¥4 4% ¥4 (7}F, Biacore ZAF¥ 4,
Biacore AB, Uppsala, Sweden), MZ=$Ix Z, IGEN Internatlonal, Inc., Gaithersburg, Maryland®]
)ol A Al Hl= Al A’ B8, WU 24, 2 iz sehs Zekg.

_4

M
g
ﬁ\i

54 FANE Qo1A, B BAMNA ATE 7] PA B/mE AF FelRe s okt A Wl
nelH, oF BW, $A REE AT FARE= ) 4F A8y /EE e 4uHY 4AES )
HAZE Aol S & Ak, @A R/EE A TR s opvlwil A9 WolAES Y] I W/E
A% FYNYCE Amcat FRAQHE A9 oR A4 WIS EYANYORA, mE AHS 3y
of ol WEeld & k. olWd WMPL AT FW, 47 PA Y/EE AF ZePE s ofvjeit Hdz
BE A, WEE oF okt A9 ez 5] WEE Wlel AR ¥FAT. WA AT F2A v
wAR 54, o 59, Y, EH-2 g BHE oW, AF FRA0 AE,
9
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M (24, XFE) d2H, A 58S A 7]7] fete] HVRsolA THEold 4= itk o] 3 ®io]
= HVR " g&=F(hotspots)", 718, AANE HE 24 s L HIER EdWHo] e A= o3 cla=s

= ZF
715 [d 2%, Chowdhury, (2008) Methods Mol. Biol. 207:179-196 3ta1], @ /@ SDRs (a-CDRs)ollA] wHEo]
A 5 oo, ARHoz AAE Wolx VH =i VLE AF A8 o] uiste] HlAERAT. A 2 golnda]E
FESaL, AAEstomR 3 AL [o 24, Hoogenboom et al. in Methods in Molecular Biology
178:1-37, 0'Brien et al., ed., Human Press, Totowa, N.J., (2001)A A=At 3e o] dF
Ao o] dolAd, v WHEF oo A(EM, L F-F2(error-prone) PCR, # M=% (chain
shuffling), =& SYAFEULH=-AFE SddolfFi)ol o 5ol tate] Mded 7piA F42 ko
2 oA (diversity)o] =U® Al 2 golHHErt 11t REEoIXIY. 47| geluEElE 1 th kg
g AeEE 74 o] A WolAES AU flete] ~adHEn. S EUAE EmUE
He HVR-A el alo=zxn, ojuf @ 7kX] HWR z7] (24, e 4-671 27])7F F-29ishe). 3
of W& HR 7] 24, dehd 2~ad Ed¥o i 5 EE¥ (nodeling) S o] 83t 342
2 4 9t}k. 53], CDR-H3¥ CDR-L3¢] &3] &

2
ot
)
i)

o, AL, A, T AELS o]F3 Wolz sty A7) dA7F el Adees T
L = L oolde] HVRs qtelld 2d = gtk dE 59, 442H
& | (A2, B gAadada ATd nke 3o BEA

& HVR " &A3(hotspots) " HEE SDRsO] ¢Fo & 4 ot
L Aol 54 FAdSel oleiA, 2 HRS WA A &7, B

SAWMol ko]l ¥Ho] & 4 9= A 2/ A "o 7] B 9SS AEs] 98 {83 e
Cunningham and Wells (1989) Science, 244:1081-108504 Aw ¥ wle} o "dabd 2703 ESQHo|HE"
olgfa EHh, o] WHolA EA A7) EE TF4 A5 Hu (dEH, sEE A7), o=

I

his, lys, % gloel S1sl3, Ton 54 EE S0 e oprwal (=M, oehd i E9

2 dAEo), FU-gAe) AEA4go] AR WREAS BRB. Hz ABE] W A4 WRAS A

g olulicgt 95N F7h AREol BdW F A otem, ®E FARom, 4] AT 29 Aol

of B% AR B A% FU-FA BFA) 24 Pt AgE. o GF ANEW o W5

of A ¢ FrEA TAGEAY BE AAD 5 Atk olF WelAZ MAAT HASS wAhEAR
]

opu| At M A o Al Y] UK Wl e 1 o) iVE A ZEHEE M9 opnw- 9/
= tesa-gw §88 ¥3sta, Bk olyel v i tF opnnal o] Ay A4S E3s
@ Al o2& N | =S
(ol 24 ADEPTS] 7-9-)

[e]
o 3o N- wE C-gure] g3-s xEsir).

”
il
AC)
e ol

54 TAdE oA, & 1 =
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FAMAA s E ool A (1, F-GDF11 FA, F-REml A A, F-AEN B A, F-REM C
FA, F-NE E A, F-GDF8 A, F-BMP6 A, F-ActRIIA @A, F-GDF15 FA, F-Nodal FA, -
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GDF3 &4, &-BMP3 &, 3-BMP3B a4, &-BMP9 34, &-BMP10 A, E&

e g5317] fste] B BwAAY sy e I o) FUF AdgA 47 5I3E 4 %Tﬂr. B UM Ao

TR FA(7FE, F-GDF11 A, d-HERl A A, F-AER B A, I-q¥E
DF8

gl
&-GDF11 34|, &-GDF8 &A|, -BUP6 ], F-ActRIIA A, F-GDF15 A, F-Nodal A, F-GDF3 A,
3-BMP3 A, F-BUP3B A, F-BUP9 A, F-BUP10 A, EE F-ActRIIB A= & AN €
FOE @A, B 2 wAACNAM solE SRts ER ERREHE (14, GF11 B Z2|EHE, dER B E
H FUREE, B GDF11/°“E]H‘ B EH EFJJ“EIC) E 2 AN ]dele] A A Ae-wA
HGA (FFg, N A A2 AF @A, AEW B A A 7,4_% Al, GDF1L 2p2=2k A&, el C 2
S AFA, oﬂaﬂ oAt AFA|, GDF8 2he-#2k AFA|, BUP6 2&-2Ak APA], GDF15 2H-&-EA
A, Nodal z}e—fx} A, GDF3 2h2-%At A, BUP3B 2&-wk A@Al, BUP3B 2H&-EAk A,

BWP9 2h2-E2F A3Al, e BIP10 2-2-w4 A&A]), & "WAAe ZEwEdeEs d3dA (7FF, AR
A, HEN B, HEW C, HEW E, GDF11, GDF8, GDF15, Nodal, GDF3, BMP3, BMP3B, X+ BWP69] Z#wEd L
= dgA), v 2 HAA A I/E v-3A 4% ZFE =7, F11 43 e =, HER A 4
3 ZYgE=, JdEW B A ZHE=, dEH E A ZPE=, dEH ¢ 2 EYPE =, GDF8 A
ZYPE =, GDF15 2% ZIHAE =, Nodal 2% ZHFE=, GDF3Z2E ZPE=, BIP3 2% ZNg=,
BNP3B ZZ|FEl=, BP9 A ZZEl=, BWP10 43 ZYHE=, =& BP6 4% e =)o 534 + 3l
th. o= EW, GDF11 @ NEW B B4 (7}%, ActRIIA H/LEE ActRIIB &Ad Agtsln L/xE &4 314
71 58)9 EFE Assty] fste]. F-GDF11 &A= ¥ HAAM e dEw B A (7E, AEW B EFY F
e =, F-HER B A, a HER B -2 A, HEH B v Mmz A3gA, e A
%_ = = =)
ol

(<3

o
N
HlBe] wl-gA EYFEl= Aot H9E = vk, gk Aol A, GDF11 R ER B &4 RFE
st7] fjste], F-<NEN B FA= & WA GF1L AZA(7FY, GDF EF EE|=, F-GDF11 FA|, GDF11
of AL2-2A d#Al, GDF11e] ZelywEd eE= AdAl, L= GDF119] H-3A Zefie= A3 53k
T AU

B. GDF11, <¥E]¥l B, ¥ GDF11/EJWl B E¥ ZFPE=

B,
& Sl oA, & gAML Al (FAY) =Ee ActRII ZYFE =

2 o]o] WHolAEolrtt, E A
o A o]g&w me} o], o] "ActRII"E FF II JEIW L&A YL S A3, o] FHe= dEH
€4 3 IIA (ActRITIA) 2 AE =84 FF 1IB (ActRIIB) R5E ¥, AR FA B glojA,

£ gAY e Tl sh Ham T1oo) el Adetal B/ AZ(A s st B 1 o]dke] wio)a
ActRIT ZHE = (7}%, WMol ActRIIA and ActRIIB ZHE|=)e] ko] #A%T:  GDF11, GDF8, IR
B, HEIW C, HE[W E, <4ENL A, BWP6, GDF15, Nodal, GDF3, BWP3, 3 BMP3B (7}, &/d35} of ActRIIA 3/
W= ACtRITB Smad2/3 H/HE= Smad 1/5/8 AZAA). 4 FAlEd glojA, #olAl ActRIT EE ==
g7t "EN Y ZEHAE= (b, GF11 EY ZEHE=, AW B EY ZFE=, GDF1/AEN B EN
ZE =)otk AR FA B oA, WHolAl ActRIT Z|HE=, 2 o9 &3 FxAES BP9 L/E+=
BUP10o] thate] #® A xstee zhe

A A A o] &
25 fFrd 99
ActRIIBE X 3sh= ghele
dosre dubHor AIZHRI-FN-3 ¢
JEH T 7vAl &4 3

AEe] =9l and A7) BEE ActRIIA 7FH&A AE9] Z=w|ele] o}l

ola] o]# 3k ActRIIB T
S W3, B A Aol A
ETt.  ActRIIB =129 +
Af Z=ud, 2 odad A
= 2l7b ActRIIB 7}&4

o] £ "ActRIIB Z2|HMEI= " &= ActRII
(e}
&

(o]
B
=}
-4
oX,
fo
[
1o
jale
1o
1o
_>,i
r&
HU
ox
oX,
r
it
Ak
re
ful
[
M
i)
9

Ik ol
g f83k o] FXxd ol WolA (EdWelA, &, g3, # J“E]EEHM] e xshHr7E x3gE =23
El=2 x3etl [}y, =A] EF &9 s/ WHE. WO 2006/012627 Farl. B A AdA AHE e
ActRIIB-#HE ZHHE = K5 uigh ez Soldoz & AAHo| gle 3, Ad ¥HE:19 Hzvil
off 7]x3gth
U2 Hilden et al. [EY (1994) 83(8): 2163-2170]¢] &M AMEE zta, Y HZ:19 ofn=Al 649
ASEhE YoM dEbd (A65)S ZEE Fe §3 dde JdElwl 2 GDF11e] tigk Ao g e H3HS
Zr=teE AS 8y, gz2Foz, YA ol27dS e (RE5) U Fo 3 dyde e yxk
U= =2 m3ZE HAdA] AR D GDF1ld gk xsE s zherk. wEbA], R64E 2 AES 2 HAA
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o4 Q1% ActRIIBO tfa "opdd" 7|& Adw o] gt}
17F ActRIIB M7 bl NI oh33 dr}:

MTAPWVALALLWGSLWPGSGRGEAETRECTYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGT IELVKKGCWLDDFNCYDRQECVATEENPQVYFC
CCEGNFCNERFTHLPEAGGPEVTYEPPPTAPTLLTVLAYSLLPIGGLSL IVLLAFWMYRHRKPPYGHVD THEDPGPPPPSPLVGLKPLQLLETKARGRFGCV
WKAQLMNDFVAVK TFPLQDKQSWQSERE I FSTPGMKHENLLQF T AAEKRGSN<=<=WL I TAFHDKGSLTDYLKGNT I TWNELCHVAETMSRGLSYLHEDVPW
CRGEGHKPSTAHRDFKSKNVLLKSDLTAVLADFGLAVRFEPGKPPGDTHGQVGTRRYMAPEVLEGA INFQRDAFLRIDMYAMGLVLWELVSRCKAADGPVDE
YMLPFEEEIGQHPSLEELQEVVVHKKMRPTIKDHWLKHPGLAQLCVT IEECWDHDAEARLSAGCVEERVSL IRRSVNGTTSDCLVSLVTSVINVDLPPKESS
I (N8 ®s:D)

Hy AES] =rdle FA FAEM 2o FAH, Rl N-AAE

A 640 debdS 7 FEls vheat 2ol £l Radn

MTAPWVALALLWGSLWPGSGRGEAETRECTYYNANWELERTNQSGLERCEGEQDKRLHCYASWANSSGT 1ELVKKGCWLDDFNCYDRQECVATEENPQVYFC
CCEGNFCNERFTHLPEAGGPEVTYEPPPTAPTLLTVLAYSLLPIGGLSL IVLLAFWMYRHRKPPYGHVD THEDPGPPPPSPLVGLKPLQLLETKARGRFGCV
WKAQLMNDFVAVK TFPLQDKQSWQSERE I FSTPGMKHENLLQF T AAEKRGSN<=<=WL I TAFHDKGSLTDYLKGNT I TWNELCHVAETMSRGLSYLHEDVPW
CRGEGHKPSTAHRDFKSKNVLLKSDLTAVLADFGLAVRFEPGKPPGDTHGQVGTRRYMAPEVLEGA INFQRDAFLRIDMYAMGLVLWELVSRCKAADGPVDE
YMLPFEEEIGQHPSLEELQEVVVHKKMRPTIKDHWLKHPGLAQLCVT IEECWDHDAEARLSAGCVEERVSL IRRSVNGTTSDCLVSLVTSVINVDLPPKESS
I (N8 W%:2).

AZE ActRIIB 7H&A (A29]), 7hed ZEfEHE A9 53 2

GRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGT IELVKKGCWLDDENCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGG
PEVIYEPPPTAPT (A€ W3.:3).

A64e] EoE FH= v gk

GRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWANSSGT IELVKKGCWLDDENCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGG
PEVIYEPPPTAPT (AH<¥ W3:4).

AR FAE] dojA, A7) dmAe N-weko A "SGR " AES A EF wEolE £ ).
welel -t " wE(tail) " & FE WEER FAEL. A" "mE] " (A1 D) E R Ad
t}:
GRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGTIELVKKGCWLDDENCYDRQECVATEENPQVYFCCCEGNFCNERF THLPEA
(Hd Hz:5).

A64e] EoE FH= vS gk
GRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWANSSGTIELVKKGCWLDDENCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEA
(ME H3Z:6).

KX
<
]

QIZF ActRIIB A7+ @A S Qasshe A AEL &2 2t (Genbank entry NM_0011069] &9

5-1543; YER A ES 91X 640 LEbdE AT, gz diAl ol2Y|dE ATEr] $ste] WE= #
Ath)
GGCTGTTCGATTTGAGCCAGGGAAACCTCCAGGGGACACCCACGGACAGGTAGGCACGAGACGGTACATGGCTCCTGAGGTGCTCGAGGGAGCCATCAACTT
CCAGAGAGATGCCTTCCTGCGCATTGACATGTATGCCATGGGGTTGGTGCTGTGGGAGCTTGTGTCTCGCTGCAAGGCTGCAGACGGACCCGTGGATGAGTA
CATGCTGCCCTTTGAGGAAGAGATTGGCCAGCACCCTTCGTTGGAGGAGCTGCAGGAGGTGGTGGTGCACAAGAAGATGAGGCCCACCATTAAAGATCACTG
GTTGAAACACCCGGGCCTGGCCCAGCTTTGTGTGACCATCGAGGAGTGCTGGGACCATGATGCAGAGGCTCGCTTGTCCGCGGGCTGTGTGGAGGAGCGGGT
GTCCCTGATTCGGAGGTCGGTCAACGGCACTACCTCGGACTGTCTCGTTTCCCTGGTGACCTCTGTCACCAATGTGGACCTGCCCCCTAAAGAGTCAAGCAT
CTAA (A48 "z 7).

i

O

QIZF ACtRIIB 7HEA4 (AE9]) EeJWE =S QmeEshs 38 thgal 2o vehil Ade 917 6do] Sehde
Agaie], celn Al ok2slde Agey] skl wah 4 Adrh:
GGGCGTGGGGAGGCTGAGACACGGGAGTGCATCTACTACAACGCCAACTGGGAGCTGGAGCGCACCAACCAGAGCGGCCTGGAGCGCTGCGAAGGCGAGCAG
GACAAGCGGCTGCACTGCTACGCCTCCTGGGCCAACAGCTCTGGCACCATCGAGCTCGTGAAGAAGGGCTGCTGGCTAGATGACTTCAACTGCTACGATAGG

o
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CAGGAGTGTGTGGCCACTGAGGAGAACCCCCAGGTGTACTTCTGCTGCTGTGAAGGCAACTTCTGCAACGAGCGCTTCACTCATTTGCCAGAGGCTGGGGGC
CCGGAAGTCACGTACGAGCCACCCCCGACAGCCCCCACC (AE WM 3.:8).

54 FANE] Qo1H, ¥ HAAE AcRIA SeHE|ce] padth, B gANNA o5 st o], §of
ACRIIA" = Feliiol S e WAl olal ool ActRIL S ARRE 8 lels) % olAs) o
0 84 £9 1A (cRITA) S9Ae gt 2 gARdA AcRIAE AFes A& @4 g8 24
F gole) e AFSe Aom oA, AcRIA AR FHast dvHon AsH-FHE 4
& /1A AGE-dg ALS] SH9, A w9, 9 AR A/EA A B8 b AL
O

= T4 S g,

o] o] "ActRIIA ZIHPE =" = ActRIIA i 7849 o] AAX oz YA ZPEHE= Bk oy
g F83 FAo] Fxg olo WolA (EdWelA, &, F3, 2 FE=rgA] e E3hHrp 2dd ZEH

e xEet (1%, =A %ﬂ =9 T/ WE. WO 2006/012627 Far). B WHAAA AdE mE
ActRITA-ZEH EFFE= BT digh vloule Sojdoz & AAo| e 3, Ad W399 wsvz

MGAAAKLAFAVFL [ SCSSGAILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKN I SGSIE IVKQGCWLDD INCYDRTDCVEKKDSPEVYF
CCCEGNMCNEKF SYFPEMEVTQPTSNPVTPKPPYYNILLYSLVPLML IAGIVICAFWVYRHHKMAYPPVLVPTQDPGPPPPSPLLGLKPLQLLEVKARGRFG
CVWKAQLLNEYVAVKIFPIQDKQSWQNEYEVY SLPGMKHENTLQF IGAEKRGTSVDVDLWL I TAFHEKGSLSDFLKANVVSWNELCHIAETMARGLAYLHED
IPGLKDGHKPATSHRDIKSKNVLLKNNLTACTADFGLALKFEAGKSAGDTHGQVGTRRYMAPEVLEGA INFQRDAFLR I DMYAMGLVLWELASRCTAADGPV
DEYMLPFEEEIGQHPSLEDMQEVVVHKKKRPVLRDYWQKHAGMAMLCET IEECWDHDAEARLSAGCVGER I TQMQRLTNI ITTEDIVIVVIMVINVDFPPKE
SSL (M Wz:9)

7] NE PEsE BE WER EANW; ALY mde F BASE; agu FA4H, wfe) N-aAd
FeaAe BE FE W2 BA 9

AZF ActRITA 74874 (Al2e]), 7hed ZYPE = D2 v gk

ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNT SGSTE IVKQGCWLDD INCYDRTDCVEKKDSPEVYFCCCEGNMCNEKF SYFPEMEV
TQPTSNPVTPKPP (A€ W 3.:10)

AEe] =ele] - " (tail) "= = WE2 gAPErh. As® "wE " (A5 AY)E R Ade
o2 2o
ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWENISGSIE I VKQGCWLDD INCYDRTDCVEKKDSPEVYFCCCEGNMCNEKF SYFPEM
(Mg W31

IZE ActRITA A A S Qlmrshs ik ML vaat 2o (Genbank entry NM_0016169] 732 o]E] =)

gttggccttaaaatttgaggetggeaagtctgcaggegatacccatggacaggttggtacccggaggtacatgget ccagaggtatagagggtgctataaac
ttccaaagggatgcatttttgaggatagatatgtatgccatgggattagtcectatgggaactggettetegetgtactgetgecagatggacctgtagatgaa
tacatgttgccatttgaggaggaaattggccagecatccatctcttgaagacatgcaggaagttgttgtgcataaaaaaaagaggectgttttaagagattat
tggcagaaacatgctggaatggcaatgctctgtgaaaccattgaagaatgttgggatcacgacgcagaagecaggttatcagetggatgtgtaggtgaaaga
attacccagatgcagagactaacaaatattattaccacagaggacattgtaacagtggtcacaatggtgacaaatgttgactttcctcccaaagaatctagt
ctatga (AE H3:12)

QIZE ActRITA 7H87d (A29)) EeREEZPE| =8 Jasshs St gt gk

atacttggtagatcagaaactcaggagtgtcttttctttaatgctaattgggaaaaagacagaaccaatcaaactggtgttgaaccgtgttatggtgacaaa
gataaacggcggcattgttttgctacctggaagaatatttctggttccattgaaatagtgaaacaaggttgttggetggatgatatcaactgctatgacagg
actgattgtgtagaaaaaaaagacagccctgaagtatatttttgttgctgtgagggcaatatgtgtaatgaaaagttttcttattttccagagatggaagte
acacagcccact tcaaatccagttacacctaagecacce (A€ M5 :13).

EA FAlQEe oA, B HAME 784 ActRIT ZZHE =2 ActRIT E2]FEI= (ActRITA 2d ActRIIB &
e =)ol TAGT. 2 WA dAE wkek o], &o] " 7HEA ActRII ZEHWEHE " & ActRIT @A
ol A9 =WS ¥3dte ZYPEH=E dutz o xA3tE, go] "IFEA ActRII ZERH="E B 7
Aol A o] &% mpel o], ActRII whilz o] <lojo] Al Alxe] =wWl 9k ofyet #8% &4
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(7}, 2 AAlA A viel o] (DF11 EH, AER B Ef, 9 GDF11/HEH B EFY o] fAl" A<

o] WolAl (EdWolAl, v, 9 HFE=myA g ¥shE s, 7F8A ActRII %—Mau o o

25 ActRIT @de] Mol Zwle] F7lste] 2E MEE& XS, oE W, 37 AT AEL2 ActRIIA

= ActRIIB @A) mfo As A, e ErE dud o2 5W 23 Zgane 71 A A (TPA) Al
Jd w29 dge (HBM) A& Ago] ¥3tE wrE vwlzge] As Add 4 Yk

HBM 2l& Mo od&= v 2ot

MKFLVNVALVEMVVYISYIYA (Mg ®3:14)

TPA A& ML o+ ta3 Zo}:

MDAMKRGLCCVLLLCGAVEVSP (A8 W 3:15).

EA FAGEN oA, B HAAE ActRIT ZLHE = AEY =dl (ES U=-A4F Zrdozr A

Ao EddolE e, wEA ActRII ZERE = W4 =48 &4 (719, 23 Sol4) s Ze=

o= AL mEsit. 54 SHE oA, oy "= ER " ZYFE== S e 1 ool 5o

Z ActRIT ZZt=o] tiste] MR (Asd e 7249 23 2138S zheg. g2 SHd gojA, =

E ZE S s T 1 o)A ActRII Zt=o] tie WA"E A3 Eo|ye zti=t}

g2 W, B "WAME FA3 GDF11 ¥/EE AW Bl A5z or Adsts gt ER ZEAEEE o] &

sl WY, FAKCR olF "a® sy UlddAN A8 AX S IVMIE BY 2/EE HES X853}

 UHE AFe. Jejxgrgoz ) B gAre E %EHL‘FAE—E HNEIRL Ao AFsAY /T A S

A Heit), Qdoydeygown H o wHxe EN ZIFE|=+= (DR8] | Agstct. AR fLAd B oA,

0

GDF11 S/ NEW Bl Agtshe R/Ew AAshs 2 dAMe] Ef] e =s AW C, AEW E,
ElNl A, BWP6, GDF15, Nodal, GDF3, BMP3, BMP3B, % GDF8% 3l Hi= 1 o]del ©] AZsAY 2
Asigtt.  dedEHom, & WA ER ERE S BP9 R/E= BUPL0o] ek A skl gl
a2t

B Aol FlE vkel Ze], GDF11/AEW B EFLS GDF11 B NEW B BFol| Agstal 9/Ee oo &
73 (719, ActRITA 3= ActRIIB Smad2/3 ASAAd =29 GDF11- % NEW B-FA® dshH & Adeh=(d
AgteE) WolAl ActRIT FEHE= (7} WolA] ActRITA H+= ActRIIB ZEjfE|=)elvh.  wheba], & gAx =
ActRIT F&A1¢] WA H 2=-AF wrdE E3shs GDFLL/ BN B EH[ 7}, sk e 21 o]de] ofn

w2 Eeliel (7, oblwdt A}, F}, mE AE)E ]S ATsHeH, o EAMel: ARl 78
Aol WPrE (FYF) A=-AF welelst wlwste] GFIL L E Bl U@ AMy FrhE A% 54

Ho,  JeojMelg oz GDF11/E]W B ENE dE Ao Agstu Z/E= ole] A4 (1F, ActRIIA Ei=
ActRIIB Smad2/3 Az ARl dgwl A-ZA4d FA43H)S HAH o7 A& sx &

A FA S oA, B WAL GDF11/NER B ES ActRII F&Ae Wty (okyd) t=-23%
ZHle} wlaste] GDF11 E/X= AERL Bl oigk diFe Tk A2 1sE (U1F, 2-, 3-, 10-, 100-,
1000-9] =7t Ag WEH)S Zer.  doMEizozm ) A7) GDFIY/NERW B Efe wygctd (k)
ActRII 7t=-A% =d9le] vl &3} vlaste] HAe 2-, 5-, 10-, 100-, =& A1xo] 1000-#) ¥ & GDF11
Agto] tgk Kol tigk el A Aol Ky Bl &S zhe MW ActRIT 2=-Z23 =m9S £33, oA

Aoz, 7] GDF11/HERl B EL Mdekel (oFAE) ActRIT 2R=-Z% =vle] njg3} nlarste] 2
g 2-, 5-, 10-, 100-, HE= Ao 1000-#f B & GERl B Ajtel] ok Kol oigh HEjdl A A3ke] K w&S
Zhs WAE ActRIT =IRb=-d5h =vRls Egeeh.  Qlejdesom, A7) GDF1L/HEN B =52 wgts

. =
FEE) ActRIT 2Rt=-2Agh Zvflat nlaste] 223 , 10-, 100-, == A#e] 1000-Hf T
GDF11& Alek= ICxol ik HERL AS A8k 1059 &S Zhe W3 E ActRID 2=-A% =vdlS

ok, deldgd o=, 4] GDFLL/NEN B Ee Wte (oR8F) ActRIT r=-23 m=v]ls} vl
o] H43k 2-, 5-, 10-, 100-, TE Ao 1000-vf ¥ 2, HEWBE A= 1G] et HE AZ A3}

E 1059 HES zhe WAE ActRID H7=-4F =vdS £33t dodaiygor A7 GDF1/HEN B E
AL ME AL JAFHE [CR T 10 A& 2-, 5-, 10-, E= AA0) 100-9) 4L 02 GF11E A8k

Ye-A3 Eels XSt dodEigor | 47| GDF1L/AER B Efle dEN AL AAske
[CsoHTh IG5 HA3 2-, 5, 10-, = AAo] 100-v] AL (=2 AEH BE A tE wA" Fe-43 &

—~
o4

by M
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welS 33},
QB LA Sl oA, B HAAY GDF11/HER] B ES Melzlo= BYP6, NEIW] C, MER B, HAER] A,
GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, % BMP10, ¥ GDF8= s} T 1 olAto] o Agtela P/mEE o] 9

e Y A

AR FAGE dolA, B WA GDF11/HER B EFS A WE:1
80%, 85%, 90%, 95%, 96%, 97%, 98%, 9%, W 100% FL3F ol Ak A
AAA, B WAL GDF11/HEH] B EFS AE W51 EE 29 ofn =4t = XA EE o2 T
AEA et oE urgAE FACE] doiA], B WAA Y GDF11/AER] B EFS AE HE: 1 Ee 29
ate] 1R 79014 A olm| kA FE, ol AT EEAL (D) e SFERIMHE) ]S X2EEA] &

e 29] opuiAl 29-1099) FH A
2 TFO. vk R FA S
2
ol

o2 FAE dolA, 7] GDF11/EN B ES Ad WS 3, 4, 5, 6, 21, 23, 48, % 49F 999 3}
ol 23k 80%, 85%, 90%, 95%, 96%, 97%, 98%, 9%, W 100% FL3 ofv]iAt MAE Eeth,  upEg
& Al Sl delA, & WA GDF1/AERI B Efje A<D W& 3, 4, 5, 6, 21, 23, 48, R 49T 4
o] afute] opmiat S EIEAY B oj® FAHA dE

IR FA A EA dolA, 2 WAAS] GDF11/AER] B EHS AE wM5:99 ol 30-1109] HAg 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, L& 100% LS ofv|x=at MEE xS, vl A S 9l
o] A, E WA GDF11/NEN B ENS AP M5 :99 oluAt 30-110S EFHeAY e o2 FAEA &
=t gE A G EC oA, A7) GDF11/EN Ee 9 HE: 10, 11, 18, Z 20%F <199 &}
23 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, TEX 100% FUT ofm At NPE TIeTh, npEA G A
o Eell AofA, 2 WAA ] GDF11/HEN B EffS A4 ®s: 10, 11, 18, B 20%F 4] shute] ofmfib
LS ¥ e o2 FAEHA FEert.

B

2 wA Aol FE urel o], GDF11 E#WS GDF1le] Agsln L/ olo] @A (1%, ActRIIA Ex=
ActRIIB Smad2/3 2154 A=< GDF11-FA9 43S Aa (At QHFAHJ *—yﬂ*og Aes)
AW D/ ole 4 (7}4, ActRITA B ActRIIB Smad2/3 A3 A Zze] HE

AR v WOl ActRIT ZESEI= (713 ®BlolAl ActRITA B+ ActRIIB &3] )
CtRIT s=&-A9] WAd -2 mvls Edeh= F1L ER[74E, sht =

_YE
Iy

II]rxj/‘r/‘i , = ”é *ﬂ

A=A = 1 o]Ate] olm| Ak
Aol (714, ofnAt X%, F7F, Eve AE)E Edele]g AlFsted, o] EdWelE ActRIT #8419
Hajoty (okAE) t=-ZA3 =3 vlaste] GDF11e] gk Mely Z712 AR EAsidct. dojdead
o=, GDF11 EHS AYR Ao Ajstar, B/m= o]e] &4 (748, ActRIIA E= ActRIIB Smad2/3 4154873
ARl NE A-FAE EAdsh) S A et

AE Al Bl oM, AF EA S oA, B HPAqe] GDF1l EL ActRH & MPgdHE (oFA
) zte-AF =dglel u O3 g5 v A3d 2% @ﬁ} (7}%, 2-, 3-, 10-, 100-,

(e}
zr=t)h, JojdelHor  Av| GDF11 ENS wWerd (oFA3d) ActRII =
., 5=, 10—, 100-, = A1Xo] 1000~ HH 2 GDF11 Ao 3t K,
3 Holg ¥t} dojdeiygown Ay
GDF11 EY-> ¥t (ofAdd) ActRII #t=-A3t | o HAi% 2-, 5-, 10-, 100-, =
2 GDF11 ZAgholl tidt Kpoll wigh HEN B
2 S ¥ dgdEHoR, 447 GDF11 ER2 HPtd (oFA3
wale] HAS 2-, 5-, 10-, 100-, EE= A=o] 1000-8) ¢ &
AsheE 1052 Hl&S zhe= WAE ActRID H0=-2% =4
HEAdE (oFAE) ActRIT FFH=-AF Z=vely vwsle] e 2-, 5-, 10-, 100-, & AX]o] 1000-4] ¢
%, GDFll’% ﬂxﬂé}’ IC50°ﬂ EHK]' O—HE]EH BE Q—l_lzﬂ—sl'{:: IC50° H]%’% 7%-"5_‘ t&%‘% ActRII E]

)
s
ki
©

filo
B
i
%
O

deldegor, 7] GOFIL EFL N AL JAEE (Gt 16 A2d 2-, 5-, 10-, E
o= AlAe] 100-81 A& IC= F1LE oAt wAde =-A3 mrdds 3y, dodeudqe=, 47
2

Il BE GAISkE 1CR T 1C HAT 2-, 5-, 10-, e AA o] 100-8] A& ICxp= GDF11S
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A FANE oA, = gAAS] GFLL ER2 A
Nodal, GDF3, BMP3, BMP3B, BMP9, BMP10, 3 GDF8% 3}
oA g

A FAEe] oA, =AMl GDFIL EH2 MG WE:l B 29 ofvngl 29-1090 A3 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99%, = 100% FLF ofvlwmit MAS EFHETH wpgrAG FA|dEell loiA,
2 WA GF1L Efe A WE:l EE 29 ofuleil 29-1 THIAY E= olR FAHA et
2 vghz s A oA, B WA GDF1l EFE M HE: 1 Ei= 20 thste] 99X 79904 AHA
ofu| =AM 7, olA~mEEAL (D) Ei= FFENILHE) ]S E3EHA] gkt

(=]
Nej
o

o2 Ao S oA, A7) GDF11 EFS A WE: 3, 4, 5, 6, 21, 23, 48, L 40% A9 shito] HA
sk 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, EE 100% FUTH ojulxAt IS E@%E}. vpehA gk A o
S 9JojA, & wWAHAe GDF11 EYL AE WE: 3, 4, 5, 6, 21, 23, 48, ¥ 49 shube] oju| Ak

192 TP B o2 PFHHA Rtk

AR A Sl oA, E HAHA Y GDF1l ERLE AE WHE:99 ofw|=it 30-1100 A3 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99%, T 100% B L3 olm|iAl MAS etttk g Al Sl oA, 2 A
A€ GDF11 EfIS A9 W99 ofr|ieik 30-1105 XA e ol FAHA et oE FAldEd
ol A7) GDF11 Ee Ad wa: 10, 11, 18, 2 205 U] shtol 43 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99%, E+= 100% sAg ofu| At MAS xFettt. wpEA g FA| B oA, & WAIA S GDF11
Efe A9 W 10, 11, 18, B 205 Jo9 dhel opmwial AEE EFEAY EE ol FAHXA

o)1
s 1o .

ol
EO
Lo
Lo

>

A Ao A] TR wkel o], AE|N B EfE AEN Bell Aftstal 9/EE= o] &4 (7}, ActRIIA E
= ActRIIB Smad2/3 AZAA H=2e AEN B-FAE &4sh)S AF(dA) AR, GDF11 (7}%, ActRIIA =
+ ActRIIB Smad2/3 Al3A4 AR GF1l-FA¥E ZAshole AdAHo=z ZAsfsAd 2/xE o]
(71, GDF11-TAE 243} of A7) ActRITA HE ActRIIB Smad2/3 AZAYA AZ)S dASH ZE Wo]
Al ActRIT Z2]HE|= (7}% WolA| ActRIIA & ActRIIB ZE]lE|=)oltt. uwlehr, ¥ HAME= ActRII &
Aol MAE 2ne-A3 =udE Ee= AEW B [71E, Sy T 1 o] ofual Bl (718,
oAt X8k, F7b, EE AE)S ¥FsE]S AFstsd, o] E9Woli: ActRIT FgAlel wdetw
(R F) ZRr=-ZA3 =dQly nlarste] HEIR] Boll digh Aelg FrtR AR 5AsHET. ojduHow,
MEIR B AEIN A AFStar, H/m ole] B4 (714, ActRITA HEi= ActRIIB Smad2/3 A& YA Hze] o
Rl A-SAE E4sh s AdAoz JAlsHA @t
S ActRIT F=&A19] Wty (oY) =-A% =
a4 sk ( fﬂf, 2-, 3-, 10-, 100-, 1000-¥} Z7}¥ 23 3}
.9 , Ee Waetyl (oFA3d) ActRIT 7t=-2A3% w=woo] n &3}
Hlwdke] 43 2-, 5-, 10-, 100-, =& Ax]o] 1000-8) o 2 NE]W B Azl th3+ Kyoll th3+ JE A 2

ol K &S Zte WAE ActRIT BRM=-23 mvide Xgdn. Jdojdeidor, A7) HEN B ERL W

ot (obA¥) ActRII Fr=-A% w=dele) v|&3 vluste] HA3F 2-, 5-, 10-, 100-, = AAo] 1000-
vl o & AEIRL B Aol dk Kol tidk GDF11 Ao Ky vl&S zHe WA E ActRIT 3t=-4% =vde &
gttt JoMeiror Ay dEN B EFS Wt (oF8E) ActRIT te-2A% T} vluste]
&% 2-, 5, 10-, 100-, E= Ao 1000-8] o Z, HEWIBES Ak 10l W ARl AE ofAIshH=

IC50 W& Zh= WA" ActRID RP=-Z2d =uQlS 23gtr. dojdgzos, A7) dERl B Ef2

Foly (oFAlE) ActRII =E-A3 wudy vlwdle] HA3 2-, 5-, 10-, 100-, EE= Alxo] 1000-H] ©]
2, AENIBE JAsk= 100l Wt GDF118 9AISHE 1052 HIE&S 2zt W% ActRIT =-2 =vQls

wgac. QeumHon, 4y el B AEu AT oAss 10ont 16, HAT 2, 5 10-, i A

e

g oAste WA He-AF B mFw,

GE A S0l QojA, B WA HEW B EHLS BMPG, HEW C, HAEW E, HEW A, GDF15, Nodal,
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BMP3, GDF3, BMP3B, BMP9, BMP10, % GDF8%F 3lit} T 1 ojAto] o] ZA¥sla L/ ole AL ey o
2 o dgAg.

Ax FA A Sl oA, B Ao MEM B EFS I HE:1 i 29 opuiAt 29-10990 FH 43 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, ¥ 100% YU ofviAil NES Egheitt. wbEAg FAAE 2o
A, 2 HAAe dER B EFE AE HE:1 e 29 ofv| At 29-109S EFSHAY e o2 FAHA &
=t g2 ugAE pAldEdd oM, E PAAMY GDF11 EFS HE WME: 1 T 20 thate] 91X 799
A A olm| =AM 1E, ok AMEEA (D) e FFELHE)]S £EHA] et

& FAAE oA, 7] dEH B ES AE W& 3, 4, 5, 6, 21, 23, 48, ¥ 49% A9 st
238k 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, HEE 100% FLT ojm Ak IS E?&f‘&ﬁ}. uphA gk -3

]-F

Ao o], E el HEM B EWNS HE HE: 3, 4, 5, 6, 21, 23, 48, 2 49%F 9] 31| o}
AP AES EEe ALY B o2 FAEA &

AN FAAE oA, B A HER B E%—S— A WHE:99 obm=At 0-11001 H A3 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99%, H+ 100% LT ofviAt AEE EFerh.  upgAg FA G E] JolA,
B AA el AE B EFLS AE HE:99] O}Hh& 30-110% E%éVM EE o2 FAHA gerh. e
FA S oA, A7) AEW B ERNS Ad HE: 10, 11, 18, 2 20F oo ashrtel HAE 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99%, W 100% FLF olmwAl HIL im FD} 2 s A Bl loj A,
BomaAAe] dEN B Efe Ad wE: 10, 11, 18, 2 205 ¥ole sl olnnit DS w8 Ei=
o2 FAHA =1t

—

BAEol AF S Qi ek o, AWE Bddol, Wold EE WRF UREL AW 5 TE AR 7
Jol ola wEeld & Ak eleld slee FRokl % FAHM,

[e]
$ol glold %S WY wE oty el
A4 e,

ActRIT ¥ de x4 9 7|54 54, 53] gt=-Agd dste & 5Ast=o] vt [7}4, Attisano et
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o] AFgE (AEA) s EAste iy Al W

o]t}
4 EQdvle] 8 Aol oa) wEeld By dolnele) fAx HBL 2T etel, Telw 1 A,
=4 4AL 712 §84 8o DN Polnelals xadday] AF BUAD NE5e] Fiop ﬂﬂw
Q. ol e ® WAAS GE E9e g EAWolguel o8 AHE FAA Folnelasl A%
@ szegel QuAeE AW Aelh. 2 AR deluess Aaeda) Adel g BAsial o
8o Ve A9HoR Al UH ME how HUA dolude 2xd, A4E Wy soluyy
2 A% AZE FANSA/D, 20 Asks BH BAE FAR ARl BAHE of FAAE A=
G vEe] gridon god B AW b zddd 2% A4 BANAE AL rAd. A
B AL GFLL, EN B, W/EE NENl A% B4 W GFIL-, SEN-B-, D/EE AEN-FAE A
NEAH B TR
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o uM AEA AP, d=m-F AEAAHS Gl g 9 4/
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QD). "ebgEl e gram v, Agel o@ AA @k, EE e e i AF el o, @
MR A Qo) AL ouldt.  welZmBde] Fe R §3E BUNT DA vy
@ ofaty AL Folstt Ao® AN Ark. RARP, A B3 2w U T v A
4e BT & Av. 498 £ dE 0E 499 $F =UAL dF (14, olFA, AFAs) =9l
9 sH mel (7 AR A%, 0% HY 24 AR F7 AFS Roa)e T

}_
¢ L=rlQlel &3 ActRIT d¥de] wWolAl Alxe] Lw|
;é] .

S FAldEel oA, E BAME wse] F 2 il
(7Hg, 2Rt=-Ae =vo)S ek gits Ef 3 @iE S Al

THTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVD(A) VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
K(A)VSNKALPVPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGPFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHN(A)HYTQKSLSLSPGK (A8 ®3:16).

e FAdEe elA, & HAIME w5l Fe Z=w)lel S8 ActRIIB @ajde] ol Alxe] =wl (7}
g, 2te-Ad =ed) S 2itete gits EY 5 duES Aeedd

SGRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGTIELVKKGCWLDDFNCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAG
GPEVTYEPPPTAPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPVPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (A E ®5.:47)

A64 A S 71 EvE FEe o 2

SGRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWANSSGTIELVKKGCWLDDFNCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAG
GPEVTYEPPPTAPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPVPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVF SCSVMHEALHNHYTQKSLSLSPGK (A€ ®H%.:17).

depdeson, Fo =rljle 7]elA shut B 1 o] =qide], o5 HW Asp-265, @41 322, Bl Asn-
4345 zheth. 54 B9elA, ols SdNels shy Ew 1 o] (FFE, Asp-265 =AW S He

Al Fe =wlle o9 Fo =wjla} wlarstel, Fey &A1 tigh 2% s3] ey, vE 4550

A, s B L o)) ols &AWl (71F, Asn-434 ENe])E

Er Qe Hlalste] MHC S#h2s [-#d® Fe-8A4 (FeRN) |l sk 2% s3] S7hdd

5 dude] Aol 84EL A3t 7T dTIFIES Ao WA wjdHE F e o= osH
dE 59, = EFY (7% GDF11 EFY, JdEH B E], & GFLL/QEH B Ef) 2 oA w19 C-
gkl AT 4= AU, "igte®, oA mudde = EF Zdle] tiste] -2l fX€ 4 gl
e EF oy A7) oA Zulele F3 dulde A AN eyl glew, F7F =yl T o}
U2 HEAEL ol & Trle] (- T N-do] T ALY i =l Atold x3E 4= gl

54 FAdEd oA, & FAAY = ER (J1F GDF11 EFY, AERI B EFY, T GDF11/YEIRI B E
AL Y= EY ZYFPE=E AL F e s B 1 o] MY¥S xdst. A5 E¥, ol
3 wge gzts B ZREl=o] Al skl E A3kAr|a, Bts ER ZYPE =] 8 W=
FEA 7o, 2/Ee gie EY] ZgE s guldied BEE ZAaARI. olyd okgs wWyge §F
gl (o2 59, Y= E 2 oA} wuels I3etE ¢ wldo] X)), FEzAs Lo A
Y (dE 59, Y= EFY ZYYPE = S aAds 749 FUME X3, 183 B@53tE Ro|oEe Wy
(d& &9, g ERY ZYURPEI=ZRE 85318 Ro|dE9 AAE LS XT3, oo HgEA] &+
ok 2 gGAAA o] gH uie} Fo], &of "ot mHQl"E §F =Rl (U1F, WYIEEH Fc &4
DS XHE ¥k ofyel, §F dHe] Ae, v-diiEyg Wy o) HW gpstE Ro|oE, Ex H-uW
A4 BolojE], ol& HW ZHdEd SIS E3 s

TPA ®AZF 23 ActRITA-Fec &3 @il d o] o= sl7]o A #lFHr):

MDAMKRGLCCVLLLCGAVEVSPGAATLGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNT SGSIETVKQGCWLDD INCYDRTDCVEKKDS
PEVYFCCCEGNMCNEKF SYFPEMEVTQPTSNPVTPKPPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPVPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (A W 5.:18).
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TPA Y MEe &=
Fc =vele #2 A}
o] ZYHE=E tha9 ik Mg o dz=Hr):
ACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGAGAATTC (M4 Eil
3:19)
CHO AlE AFoz2ZXE AAE AL ActRIIA-Fc 8 @Al o= sl7]d AFd}:

ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKN I SGSIEIVKQGCWLDD INCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFPEMEV
TQPTSNPVTPKPPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPVPIEKT 1 SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (A€ ®1%.:20)

ilA

AR EAET

rlo
rlo

T6GC BH Twlele %5 WEa FAEW; 1281 A7) d9Z2289 Fe THde #

TPA 77} £ ActRIIB-Fe &9 @jde] o= sprjelA Algdrt:

MDAMKRGLCCVLLLCGAVEVSPGASGRGEAETRECTYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGT IELVKKGCWLDDFNCYDRQECVATEEN
PQVYFCCCEGNFCNERFTHLPEAGGPEVTYEPPPTAPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPVP I EKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (A& H & 21)

TPA &8 AMEL 3= W2 FIAHY; TG H# =Wl ¥ U= IAHY; 28 A7) ddZF2E8d
Fc TH|¢le #& FxE FA T}

of FeWEISE thgol i Mol e dlmss

ATGGATGCAAT GAAGAGAGGG  CTCTGCTGTG TGCTGCTGCT GTGTGGAGCA GTCTTCGTTT CGCCCGGCGC CTCTGGGCGT GGGGAGGCTG
AGACACGGGA  GTGCATCTAC TACAACGCCA  ACTGGGAGCT GGAGCGCACC AACCAGAGCG  GCCTGGAGCG  CTGCGAAGGC  GAGCAGGACA
AGCGGCTGCA  CTGCTACGCC TCCTGGCGCA  ACAGCTCTGG CACCATCGAG CTCGTGAAGA AGGGCTGCTG  GCTCGATGAC TTCAACTGCT
ACGATAGGCA  GGAGTGTGTG GCCACTGAGG AGAACCCCCA GGTGTACTTC TGCTGCTGTG AAGGCAACTT CTGCAACGAG CGCTTCACTC
ATTTGCCAGA  GGCTGGGGGC CCGGAAGTCA  CGTACGAGCC ACCCCCGACA  GCCCCCACCG  GTGGTGGAAC TCACACATGC CCACCGTGCC
CAGCACCTGA  ACTCCTGGGG GGACCGTCAG TCTTCCTCTT CCCCCCAAAA  CCCAAGGACA CCCTCATGAT CTCCCGGACC CCTGAGGTCA
CATGCGTGGT GGTGGACGTG AGCCACGAAG ACCCTGAGGT CAAGTTCAAC TGGTACGTGG ACGGCGTGGA GGTGCATAAT GCCAAGACAA
AGCCGCGGGA  GGAGCAGTAC AACAGCACGT ACCGTGTGGT CAGCGTCCTC ACCGTCCTGC ACCAGGACTG GCTGAATGGC AAGGAGTACA
AGTGCAAGGT CTCCAACAAA GCCCTCCCAG TCCCCATCGA GAAAACCATC TCCAAAGCCA AAGGGCAGCC CCGAGAACCA CAGGTGTACA
CCCTGCCCCC  ATCCCGGGAG  GAGATGACCA  AGAACCAGGT CAGCCTGACC TGCCTGGTCA AAGGCTTCTA TCCCAGCGAC ATCGCCGTGG
AGTGGGAGAG  CAATGGGCAG CCGGAGAACA  ACTACAAGAC CACGCCTCCC GTGCTGGACT CCGACGGCTC CTTCTTCCTC TATAGCAAGC
TCACCGTGGA CAAGAGCAGG TGGCAGCAGG  GGAACGTCTT CTCATGCTCC GTGATGCATG AGGCTCTGCA CAACCACTAC ACGCAGAAGA
GCCTCTCCCT GTCTCCGGGT AAATGA (Mg H3:22).

CHO M AGo2ZHE AAE A5 ActRIIB-Fe &3 @¥A [E HAA A ActRIIB(20-134)-Fc= A H]<]
o= ]l Al et

GRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGT IELVKKGCWLDDENCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGG
PEVTYEPPPTAPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPVPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD I AVEWESNGQPENNYKTTPPVLDSDGSFFLY SKL
TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (A€ H 5 :48)

HAF2EY Fe =ML 3= W& A 9.

L79D X3k [ActRIIB(L79D 20-134)-FcZ AHE]1S 7 =0 Fe&= oS3 gk
GRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGT IELVKKGCWDDDENCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGG
PEVITYEPPPTAPTGGGTHTCPPCPAPELLGGPSVFLEPPKPKDTLMI SRTPEVICYVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVSVLTV

LHQDWLNGKEYKCKVSNKALPVPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD I AVEWESNGQPENNYKTTPPVLDSDGSFFLY SKL
TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (A€ H 5:23)
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HAF2EY Fe =ML 3= UE2 FA 9.

o]F-dF % ActRIIB =vd 2 L79D X3S x5t oo e [ActRIIB(L79D 25-131)-Fc2 A A& o
I} A}

ETRECTYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGT IELVKKGCWDDDENCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGGPEVTY
EPPPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVSVL TVLHQDWLNG
KEYKCKVSNKALPAPTEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSL TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRIWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK (A€ ®¥13.:49)

HolF2EY Fe EWee 3= P=2 FA|HT.

54 FAAE dojA, B HAAY t= EFY §F oA (71F, GDF11 EH, dERI
GDF11/E]¥l B ExHS g W35 18, 20, 21, 23, 48, ® 49%F 199 &1} olu]it Ao
3 80%, 90%, 95%, 96%, 97%, 98%, 99%, W 100% L3 ofmn-al A E33r).  mFEAZ Ao Eol
oA, B gaAe gt=e B g3 vilde g WE: 18, 20, 21, 23, 48 2 49%F 99 slite] oju]n
2b qEE s AY T o]2 FAEA gtk v ulgA S Al Edd oM, A9 WE: 21 EE 23
o] olm At ol thate] H AT 80%, 90%, 95%, 96%, 97%, 98%, 99%, TEX= 100% F U3 ofm =

$hel ActRIIB- 71*ﬂbl Ate EY §F dAdE A9 WE: 1 T 29 A 7990 ASshe Y14 A o)
v 2ks 2SR et

AlA= ActRIT %ﬂ%ﬂﬂE-‘ﬂ ]%ﬂ%f& dele g/EE AAE dHE
wl =)

54 FAd Sl doA, E HAA e te EF] ZEPEH s v Gitokel] TAE 7o o8 wEold
T AT, oE B2v, gzt= EY ZElss 25 owd 318F 7]4 o]= "W Bodansky, M. Principles
of Peptide Synthesis, Springer Verlag, Berlin (1993) and Grant G. A. (ed.), Synthetic Peptides: A
User's Guide, W. H. Freeman and Company, New York (1992)ol|A A3 AES o]&slo] e 4= 9. T
g, AwstE FgE=E FAAVIE APHeRE o]&Ubssitt (71,  Advanced  ChemTech  Model 396
Milligen/Biosearch 9600 Fa1). ti¢tew gzl= E= ZyHPE|= o]o WHE E o] HolAlx wilo}
of FAE upel o] tpeFe A (71, A, T @2EH WA (CHO) AlE, C0S A, HlFZutole )
& ol&ste] AxFHom whsold & vk, F7F FA A, WRE Wt gite EY S EE o
& B9, Z=2HoA, 1%, EYA, HEHA, 7IRERA, FAl, B AS ol VA olv =4t HE a4
(PACE)E o] &3lo] AzFel 2d mtsofxl 4 = EfY ZPE=E dosty whsojd = k. AF
B 24 (FYPAeR o)&rtsd AZEC], 71E, Mac¥E, Omega, PCGene, Molecular Simulation, Inc.)&
=5 ATH. oijte =z, ol Hit= Ef] ZEHEE=E oE HW

g A
okl FAE T V%, olF HW st dAd (17, Mo}izﬂ BEsHE, sl=FgAdoinhd ofs), Al=3H
oz e A% fte EfY ZYPE =Y Aakd 5 gl

v g pAld B dojA, E WAl AuE W wel o] ¥ E H WA RE wud 9 Za
E|=(7}%, GDF11/EIHl B E3Y, GDF11 E3, 9 JdENl B Eq]) &= chajd aid 9 ZEge =, 2 g4
Mol o]l g® wiel o], deE @A T ZYFE = ol A 34 AR oRRE I S
TAGEN dojA, @A wm= ZYHPE = 5 5W, A7|9%59 (2, SDS-PAGE, SHZxHZH (IEF),
2ABA7| 0 E) T ARnfEIHE (2K, o] wE T 94 HPLO)Cl &) SAEALS W 95% EE= 99%
TEolgoR AT, A T b WHE Gk & FAHo] v} [/}, Flatman et al., (2007)

J. Chromatogr. B 848:79-87 %+a1].

A A TRE dele] Eite Ef EEE = (7, GDF1L B, AEN B =Y, Hi= GDF11/4ERL B
Ed)E deks ads 53] flete] & BAMe] s B T ooldel b A3dAl wda 53E 5 O‘B}
]

[}
B gadol F/E gzte EN ZAE=( 7Y, GDF11 ER ZFE=, JdEw B ER ZHE=, T
GDF11/4E|Hl B Ef EZPE| )& 2 FAlA oA 378 T s EF s, = 2 HAAY
dele] w4e AFshs A, F-GDFLL FA, F-AE A FA, F-RENL B A, F-ojER € A,
g-oNElWl E 34, 3-GDFS A, 3-BUP6 A, 3-ActRIIA 34, 3-ActRIIB &4, 3-GDF15 34, &-Nodal

A, SH-GDF33HA)|, E-BWP3 &=, 3-BMP3B &Al, -BMP9 x|, H& -BMP10 HA), Hv 2 HAA 9 o
o] WAL AGgahs Ae-wA AGA (7, NEN B AL-EA QA Nl B L2 QA GDF1L

oE
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Zro-fz} AdA], AEHl ¢ 2A2-82 A&A], AW B Fe-82 A3A]|, GDF8 Z-&-#z} A3HA, BUP6 A
A d&A, GDF15 #-2-2F A3A], Nodal 2F2-&2F A& A, GDF3 2-2-wA A3A|, BUP3 #h-&-&2F 43
A, BUP3B #o-22t ZA3A|, BP9 ZHe-8x} AdkA], Wi BP0 ZHe-8x} AdkA]), EE B g Zgw
SZYQEI= AdA (77, JEH A, JEN B, AEIR €, NE|W E, GDF11, GDFS, = BUP6S] Z&]iwZ ] LE
= dgA), e 2 UMWOM /i H-gA 43 EEE (7FE, GDF11 43 e s, JdEw B 4
g ZEgE=, e B A% ZEHE =, JEN E A% ZHE s, JEN ¢ 25 ZFE =, GDF8 AT
——g—aigaz, BWP6 A3 EZFEI=, GDF15 23 ZFE=, Nodal 2% ZFE =, BWP3 A3 ZZHAEHE,
—g]_zﬂ]:/]v«, BMP3B 75-%1— E{J/]_zﬂ]:/]l:7 BMP9 @u Eg]_zﬂ]:/]c = BMP10 75-%1— Eg]_zﬂ]:/]c)g]_ lﬁ_zﬂ—El
2 59, GDF11 2 gw B &4 (7}, ActRITA /%= ActRIIB S=&Ao) Agsta @/wx &
A7l TE)e BFEE Assy] 95k, IF1l EF ZFE=E B WAlAe dER B AI3AHE, o
gyl B Ef Y=, F-AENl B A, HEW Bo] A2-Fa AEA, HEN Bo| ZlwIFHov=E AT
@A Y E Ad3dADe 5FE 4 dvk. dijk FAlAel A, st Tl el A,
GDF11 ¢ HE]W B &4 BFE As|st7] fste], AEH B EF] ZENEI = 2 FAX ] GDF11 A (7},
GDF E® ZYHE =, 3-GDF11 34, GDF119 -8z 434, GDF11Y ZFEdeys= A3A, =x=
GDF11e] wv|-gA] ZEPEl= AdadA) et E8ddE 5 o).

N

ri‘

o

4
X0,
o
é m}L

4

o2

C A ZIHE=E JdI=sE AN 2 AXF HHE

E4 FAdE] oA, B WAAME ActRII ZHFE=E JR=ss ddd 2/ Az 2 (1, 71

24 ActRIIA :‘—FAJ“E] 2 7}8-4 ActRIIB :‘—FAJ“E]C)" AFstar, g7ldE 2 FAAAA FE dH, 7]
1 5 Q1ZF ActRITA AT-&4 :‘—wﬂ

=
QS QlaEst. odF ¥, Ad Ws7

z 7]
E olFbher @ AY £ TR AME DN RA BAY AT, olF BLE AF HR,
B A ARIT-ZINE @hs =8 FeRE =g wet PEel ogd 4 Atk

*%‘Zﬂﬂ Ei= ole] A S A AA

54 FAdE oA, 2 HAAY ActRIIA-7]4ke] 7t EF FYYPE=E dmsshe Ak Ad Hs
12 E= 139] ®olAQl gatks EddshE AoR osdrt. 5F FHEC oA, & WA ActRIIB-7]4Hke]
gzte EF ZYFE S dmsshe IS Hd HE: 7 i 89 wWolAel ks sl Zow oldd
th BolA FEHLHE AIES s e 1 o] wEHLEHE A3, FUF e Asdd o Adolgh A
d, o5 HW WYHFHA WolAE EFdtt. B wAAY ke HAI GFIL Z/EE AERD A
Agtsle], o]o] AL A8l ActRIIA- 2 ActRIIB-7]¥re] Ejt= E= ZEPEl=g dzm=sir. doue
Aoz H wAHAe i dE Ao HAAHoz AFSHA Fu H/Ex olF AIEHA % ActRIIA- ¥
ActRIIB-7]¥re] It= Ef] ZEHE=E 1=t A5 FA G5 SlojA, GDF11 /%= HEW Bl 4
gelar P/EE o]F Adl|E= ActRIIA- 2 ActRIIB-7]dke] 22t= Ef) ZFPE|=E dmsshe & Uy 3

Bl NEY E, GDF8, GDF15, Nodal, GDF3, BMP3, BMP3B, @ BMP6F &}u} =i 1 o]k

54 FAldEel dolrl, B WAA ] ActRIIA- 2 ActRIIB-7]%ke] 2j7t= Efe A d W3 8, 13, 19, % 22
ate] 3 80%, 85%, 90%, 95%, 97%, 98%, 99%, L= 100% FUI wrElE Ei= A2 ik g
ol Qlm=h. wherA ek Al el 9loiAl, & WAIAS] ActRITA- B ActRIIB-7IRke] )%
=008, 13, 19, H 227 499 e opunt MES ESAY = o2 PAEA det. FiAe
d Wz 8, 13, 19, B 220 FRAQ MAol thepe] 223 80%, 85%, 90%, 95%, 97%, 98%, 99%, Hi= 100%
AR I M, B oofe] WolA 3 o] MdEo] ME WME 8, 13, 19, R 220 thate] BAQ] HEE 29
AL ol2 A G 7, 2 BAAY el gkl Sles AAE Aol F7b A=l }MH Lol
AAel it Ads2 delSAY, AxdEAY, B/Es o)ed wEHLHE Ade S3HAY, B DNA
grojBeje] kel ATt

e FAdE doiA, B Ao A2 Ad W 8, 13, 19, # 229 wEULEES XY B

2
)
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e
[=)

227 AAE wEU LY
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8, 13, 19,
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Mo Ba o™ L wxwuﬁunﬂ v%zjtpu%ﬂ@ﬂg PEm gBRHR LT -
_@%lwﬂzoﬁ.z LERPET O ﬁ%@%ﬁﬂ%ﬂ%% HM@.WH%EMV&%%%JW Tz
Hot 2T e T Ragg Sod Eme T e T SEETCRR AT P oH
= o T o X W T S S wo— B Bl 2B D mn E
oﬂa#hﬂmwpﬁ%w@ Moﬂ%ur«i%%mu M%@H%MMM%# Awﬁm%b;ﬂm T lFl M4
mm%yz.%_ﬂdrﬂa BTN o o mﬂmﬂ%mxzﬂﬂu.sz,ww @ﬂiﬁwlﬂwjx,ﬁlegﬂuﬂmmﬂko, TR
T B e - ﬂ_%.s@ﬁﬂ#pu ﬂiﬂl%_téam Sl méuﬂalﬂéﬁoﬁ R
R N e ol X W B . @Ao%maiﬂgiwlaﬂoﬁ% oo
my T g Ep ..nmﬁEﬂUr&w‘_Tﬂu,mO Ltwmﬁﬂ%zo I Sy M de.wA _iiﬁ_wb (e %drm.‘_
of WM T g T B g EER-E " B ewnm _gad® wihg igd Wl TXD G T H sy
SR Png X BhypleurT HTeE o loB wnp  sEpELs mTau3E <«
R - GG BNl 0 T . OO O I s B pregt® o Mw X z
RN i g B AEELUPRA T, RN e B gL 4T
—_ — —_— T — T oo -~ !
LEZENTEEs TR wlErT xieg 22N RRTETTELTIML2EY by
e ol & X S B~ = o o RO R0 o I ok B A
a«&%%ﬁ PN %MJ%ATQLW7&ﬂ@emﬂVO%WruiT%&ﬂ R EQS,H%_;OMWJ A=
T 2 o 8 - BN T g M O R W y T SR EWT R oo - - E
R ol A mmzol?xowjn_x x X 2 mmerMWmDﬂ]maonm;%oﬁaﬂ By
MR T ufﬂﬁﬁ I e | T B EEE TR SN N R " of
a T o) — =2 S 3 N , I = T - o = o XU~ ~ oKk ~
V%@_HfE & a2 Egiowo M%HWWE_A%EEﬂ_zm ziﬂo Guuﬁ%]HazM79% ,%@%
TELIAR T TGN TR PATE el HRT N BITeE NG Ra e 4xE
FxplanpX FRhac "D o BT acus T xqpwmont FREVTRY BN
NENEgdE g &mﬁ_jgﬁgﬁmﬂrx Rl S T ST ﬂ%@ﬁmgéiﬂﬂpﬁwﬁwo iéw
=i I ) LA TR - (O - T D = % = I B N G S R Mo
TR B W T T T — R WX AT e B, T e 2B T g B
. o) B R g T gy < B X ORT o T W s
Mmaﬂouwuawn_mobtx mx_c#aquﬂ,_qo#oi‘muM_AIZ,MEI_HL&HﬂWOLCaZT aLﬂ%WZ+%%%hmzwﬂp|nmﬁ7%ﬁ Wﬂ ..nmﬁuTE
7o T © N — = T ol — TS R 5 = . e < Y
sHomT @y ZwTc D3 mowrmTiéoag@%%e M%%m@@a}aw‘%wquﬂﬁ =R
R— _— - e —_— - —
T2 ST T ooy T TR ew 5 %%o_%urﬂi?o_a% ,agﬂﬂm,%w%ﬂﬂﬁmhwrm MO A
ﬂmﬁ.ﬂ%w% g EO,WAL#LMLH%?L@iﬂ@nzﬁmeﬂ THET Zhg s JqHEYT T W
Sarpr i ELHCEZATPR sV oeaywn’ Tol JpwcEialfan gHy
DGR = NI ¥ g opu O MBPET M T ygn T8y g T By ERE O FEM
ﬂ%wﬂ%?mc#H VaemamhZy ©F g T AR a® s Be gRoY g WEL Ty g T
) o T mT B - Y Bl T T . w oy B D (R ) ra o P E
g Egar . E¥Pragro mw%wr.m_z%moﬂurmfw%W%Ewwhwr.hiﬂﬂﬂ%rmmowwﬁ%%
o 2w e oy BT o= g W B It T M (= - =i~ U Sl B S ° J 7
R Ti% LR i e = P Er R I R L ey au%eu
- - Mo Vo B X 0 = ™~ w0 ™ S - g A )
&‘_‘m.ﬂgaoﬂaz.otEH% Vdﬂo#awm_lwwu B qL#o7,9th,.ﬂoLtAATQ‘_L Eﬁaaamﬂ#wgaATBmEPq HﬁPO,E!MM .
2 ‘WIEE = o e = < > 2 3% ~X I o I~ M~ = ,WE‘EI;&H i X = ﬂHQL << QE&LC K o WDM&Q U = M o
- o = T A T RETRT T W@ " Hirwmazw o Ny WM@E%ML urﬂio%iﬂ ﬂw_%
W o mEZa HEFT AT ®EA " _ S mToe Tl ¥ g0 NE e B T O
hagpas o T W e m R = W oy 0 ,AI%OI S 0 2% < MW X <7
Y gE g e @%owwm_c@ﬂ?ﬂiﬂ,EEEE%%%HEH&oM]WM%iiE%?Eﬂﬂmo
e BxPh o0 2¥e T kg vodpuizedre” FrEp e vl vewrs T %
HRNYT «T XM T FPITIETH NMTTREPBEHARTY I L2PFISNTHFAFT T TN W @
= & =) =
o~ ~ 0 %
3 3 g g

Fof pBR322-FEE Zehean]

o

2 9

\:ﬂ—:j_

_58_

=

=

LAY AE, o



[0282]

[0283]

[0284]

[0285]

[0286]

ZIHSd 10-2016-0127148

, DEMBL-fr=® E#tav=, pEX-f=d  Egav=, pBlac—frEd  E4v=E a83 plt-FEd

IR XHF = e gbgglol <ol wWlE o] FAS FHXAZ|Z] A% dE MIE, gl A AEA
W L= ) s o)Ak A HAL O E BF E3FeU}. peDNAI/amp, pcDNAI/neo, pRe/CMV, pSVogpt,

pSV2neo, pSV2-dhfr, pTk2, pRSVneo, pMSG, pSVI7, pko-neo @ pHyg &%% @HE = & Az FA7FAo| 2

At XFF HE WE o Eoltt.  olf dWHFT 47 Y ¢ A3 AE EFoA HA 2 oE AFgAH M
85 31117171 flste] wrelelopd Zekav|= ) olF W pBR3229| Md® WIFHT.  di¢to®, njolgxe]
FEAE, o5 "W 29 wZh=Zn} vlo]z{2 (BPV-1), ®+= Epstein-Barr H}o]2]2 (pHEBo, pREP-F-%=%¥ 1
3L p205)= X3 AFE QoA wijEe] Al Wl o]gH 4 vk, v ulelglx (HERutelg s F
) A2"9 de fAA W dY A2y AidA sl & ¢ Ut Ean =] 2AE Y
ST FAAS] FAWS ] o] &= v WHES Gkl # TA|Ho k. A 2 Y AExE 9
7Ieb HAs wd Alx®E Bob opyEl AdwbHQl Az 34 [ 718, Molecular Cloning A Laboratory

Manual, 3rd Ed., ed. by Sambrook, Fritsch and Maniatis (Cold Spring Harbor Laboratory Press, 2001) %t
Al dF sl dolA, wiFEFEutoly s W AJAEo o] & o] AT HFE=E WA= Ao
b et = qdvk. ol @ g mutelel s BE A AEE pVL-fri=d WY (o]& HW pVL1392, pVL1393 H
pVL941), pAcUW-F=¥ =E (o]Z ©lW pAclW1l), il pBlueBac-f =¥ #WE (o]Z HWH B-gal s
pBlueBac I11)E X 3se),

Q% FAlGE] QoA CHO AEelA Ul ActRIT FelHE=E A4S fate] 7198 & did, ol w

ro

H Pemv-Script #E] (Stratagene, La Jolla, Calif.), pcDNA4 ¥1¥ (Invitrogen, Carlsbad, Calif.) ¥ pCI-
neo WME (Promega, Madison, Wisc.)olthk. wWulgh R A7) i Fdx F2AE sdEAA 29 A=
Qholl 7] i ActRIT ZEFE| =9 ddS of7|A717] 913k, 718, AAE fste] §3 9ld Ee= wolA

wudo] £E BAS Pist] Aol 088 + 9

A7 ) = AED = Aok, A& £, ActRII
ZyRE == wgeol AE ol HW AA(E coli), &F AX (F}E, wFEnlolgls ] A2ES
°]8), A, T X AXdA #HdE 4 vk, & JHIT 53 AXES I SAAENA FAH
o] gtk

wrEba], 2 WAANE 7] g% ActRIT ZFEI=E Asts Wiel o @A, & EW, ActRIIA Ee
ActRIIB Z2|HE| =5 Qlitsts 2dl WEE JHAAAE S5 AES ActRID ZFE =9 23S &=
AR 28l wigE 5 vk 7] ActRIT Z|E| = 20530, 83 ActRIT E =7} 294
Azt wix EE2RE deld 5 k. digte g, A7) ActRII ZEFE == AXde] FAHAY e 9
3ot A2 4= ar, ol AEE FAS L, fdiste], d¥de] dEldd A wSES S5 A,
i 8o kRS ekt AlE oSS 9 AES wjAE okl # FAHol Ak Y] o
ActRIT ZHEI=E o] @MAS AHAsy] flste], o]-wd A=ZvtEey, A oz a2vlzEaey, ke
Ar, A7|9%, ActRIl ZEHE|=9] A ogExd Eo]XQl AL o] &3 WY stz G| 2 ActRII &

A
ot DS ol&e WsE AA (UFF, dulE A AYS ActRIIA-Fe &
tho] Eghe, FEokl FAH 7|ES o]gste], M wid

YR 2 oA, 7] ActRII ZHPE ==
ole] AAE &oldtA 3} g do|tt, AR FAAE oA, A5 W, USF 3
N e oo)e] o] AR ¥ghd A A7} o] Folzlth: g A AR
ntEaHY, Q AlgtRE= FEetEaHT, ddAgE= gReEaHY, 37 4F ARvEIHY, 3 ol
nE FRetEIHRT. A7) AAE vlelys o BogkEo) wtke] & ¢hd=E 4 9lth.  ActRIIB-hFe ¥+
ActRITA-hFe w2 77| St& A=mtEIg o] o3 8= A5 >90%, >95%, >96%, >98%, &= >99%°]

H
WA, SF AE

H

<52 1830 SDS PAGEO] 3] =AH=E A9 >90%, >95%, >96%, >98%, T >99% +LEE AAL F Art. &
Lo B3R 72 IfF A2y, 58] H-Q13F AR/, AXF (vh92), 2 7bA v A s A3E A
&3k Flojojof g},

o2 FAdAA, A By AES ZEE §F A%, ol& HW AXF ActRII ZZFHE=S] dste &+

of N-Zudell A F2-(His)/AHZ7IvA]l ek 39 M2 NI 55 FAS o]&3ste] 33y azrEagy

A
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|8 4 du. I Y 7] AA 2y AL HZ7IuAe] 93
AgFozN THEHo7 AAHO, AHAlE ActRII ZHHEH=7F AsE 4 Atk 7FF, Hochuli et al.

(1987) J. Chromatography 411:177; 2 Janknecht et al. PNAS USA 88:8972 331).
T FHAAES HEE Ve Z TAH k. V|EAoR, Aol ZPHE NEES IZYste v
DNA @59 dAZLe 225 9% EHE(Dlunt)-2d E= ~HI(stagger)-2d, AAs 2ok AF3sH7] 9
g A 54 dd, FFAE GFE A, v sk XE AL V=S AEg de] LAaEA A
g, 283 54 2SS o83t BAAA 71%°ﬂ Iﬂr?/‘r @53%5} wuE FAdelA, A7 7 A
A 72 ol gl EAAC ] 2= % A4 oA
N

H R
Alololl dele] AR Al QWIS
dyo}, 712} §dx AqLgo] wrEojRt} [ 7}%, Current Protocols in Molecular Biology, eds. Ausubel et
/., John Wiley & Sons: 1992 Ztai].

D. 71& 23 EYAH=

1
ful
=
(oo]
=2

Y
1"]1‘_:

£ o
she w-gA 2

I

!

(714, ActRIIA r= ActRIIB Smad2/3 Mz*@ 394 %“oé} )=
o, B A v-ggA4 A% ZFPEH=, = Hl—f?}iﬂ HE] = 9]
1/ olo] A (7}, ActRITA HE ActRIIB Smad2/3 NE Aol AEN A-F
dojdaidgoz W gaAe v-gA A ZYPE =, & 8-FH 2F
—8— GDF8el © ZAjtsla Z/Ee oo &4 (714, GDF8-TA" 243} of ActRIIA
SmadZ/ Az E o Asfget. AR FACE AoIA, G(DF11 B/%E HE Bol] A% P
e Adlshs E PAAY v-3A A EYEE, e 0= A PP =
E]wl C, NEIW A, GDFS, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, @ BMP10ZF &} & =]
Aggsta D/ ool &4 (7%, ActRITA = ActRIIB Smad2/3 2/%E Smad 1/5/8 2135 @A &
o Asgtt. 54 FAAEC Q 01*1 BMP9 9/HE+= BNP10e] Adste H-&FA-43 e =+ BMPIS}H TGF
B #HLdY #8 11 484 (7}%, ActRITA Z/%E ActRIIB) 7+e] A5 a8 9/ BWP109 TGFB <9
sdde Fd 11 =84 (7}F ActRIIA 9U/EE ActRIIB) 7he] H&zH8-S Asste. vz stAE, BP9 2
/B BUP10o A%t 1—75114]—74ﬁL Zy e == BP9} ALKl 2/ BMP10Z}F ALKL Alelo] A3 z-g8 A8

A @AY, e ddHor AdfstA W=

HE == TA9 S = &4 S ol&ste] sty ow dAHAAY e AxT
7)s& ol&ste] FH 2 4 vk, 2% ZYPE=9 Aol BE HAg oF 57 ofu|iiteln,
eto g HA3Z °F 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,
78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, EE& 1007 =
T 1 o]de] opmigteln | ol 7oA o]2fgt At ZEFE == utg A A= 2 Aol AE upep 22
¥4 (74, GDF11, <EW B, AEMI E, ¥ C, GDF8, NE|W A, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B,
BP9, B! BMP10)ol SolAox Afe 4 vk . A3 ZEREHEE TAE 7laEs ol&ste] #ed gl
gl g vk, o Hell QoA EHE= g4d Soldow AT = e A FeHEH= ug =
e = golregE 2audsy] AT Vs dF 59, U.S. 538 5,556,762; 5,750,373; 4,708,871;
4,833,092; 5,223,409; 5,403,484; 5,571,689; % 5,663,143; PCT &7 WO 84/03506 2 W084/03564; Geysen
et al. (1984) Proc. Natl. Acad. Sci. U.S.A., 81:3998-4002; Geysen et al. (1985) Proc. Natl. Acad. Sci.
U.S.A., 82:178-182; Geysen et al. (1986) in Synthetic Peptides as Antigens, 130-149; Geysen et al.
(1987) J. Immunol. Meth, 102:259-274; Schoofs et al. (1988) J. Immunol., 140:611-616, Cwirla, S. E. et
al. (1990) Proc. Natl. Acad. Sci. USA, 87:6378; Lowman, H. B. et al. (1991) Biochemistry, 30:10832;
Clackson, T. et al. (1991) Nature, 352: 624; Marks, J. D. et al. (1991), J. Mol. Biol., 222:581; Kang,
A. S. et al. (1991) Proc. Natl. Acad. Sci. USA, 88:8363, and Smith, G. P. (1991) Current Opin.
Biotechnol., 2:668% o] watofd] & FA|Ho] ),

of Aell loiA, ¥iEe]2atolA] (dtobA]) HAFeol= w4 EREE (17, GDF1L, HER B, NEW E,
SlE]W C, GDF8, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, ! BUP10)o]l Seolxo= ARE 4 gl
grolBefle] A8 A(S)E SARls] Aste]l & EEREHE SlejHeE 2a24dE 5 9l E

o
\H}(‘ﬂm
A o
lr%m}ﬂéw
ﬁéﬁ,rﬂm&i’
o 5 & e rlo m ol

olt
R

r‘EO('
rlr o
Li 1% g
o o
o
>, oﬁ = ¢
1

w gAde A% B
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[0293]

[0294]

[0295]

[0296]

ZlEolth,  FolA] taZels wrEE e Ttolr] dxte] ®W Jdell IE wulde] §3 od= gt
[7}4, Scott, J. K. and Smith, G. P. (1990) Science, 249: 386 #i1]. o}x] t]AZ ol F8A44S HH
How FA9ste v wolA] (L& TR FEE DNAs)E B = olE

Aol diste] A&sta gRAo R FRd O UArheE AR k. FhelA] A E = [74E, Cwirla, S. E.
et al. (1990) Proc. Natl. Acad. Sci. USA, 87:6378] Hi& w9& [Lowman, H. B. et al. (1991)
Biochemistry, 30:10832; Clackson, T. et al. (1991) Nature, 352: 624; Marks, J. D. et al. (1991), J
Mol. Biol., 222:581; Kang, A. S. et al. (1991) Proc. Natl. Acad. Sci. USA, 88:8363] z}e]lBH &|g]2] tjx
ZdolE 5olA A% 4AE 71zl Aol diste] #Rble] ZEAHE e SYAPHEE 2T P50 &
o] kAt [7}%, Smith, G. P. (1991) Current Opin. Biotechnol., 2:668 Zat]. F29] EwolAe] v}
ol#] ol EEe EFE T WHoAES THIL FIFAYIE AY, BF FEAE o83 Hsty AHA
H4, aga A w5 AdE #Hrlele sus et (UFF, US. 53] 5,223,409;  5,403,484;
5,571,689; H 5,663,143).

O3 gtolA] taEdo] MY AepE dolAE o] &AW, fro]=(lambdoid) ItolA] TixFEd o] Al
Bl (7}FF, WO 95/34683; % U.S. 53] 5,627,024 Za1), T4 ylopA 2~Z o] A~El [7}F, Ren et al.
(1998) A=A}, 215: 439; Zhu et al. (1998) Cancer Research, 58(15): 3209-3214; Jiang et al. (1997) %+
4 & Immunity, 65(11): 4770-4777; Ren et al. (1997) Gene, 195(2):303-311; Ren (1996) Protein Sci., 5:
1833; Efimov et al. (1995) H}o]#|2 Genes, 10: 173 Far] zzg]al T7 vpopx] t]aZgo] A|x=®l [ 747,
Smith and Scott (1993) Methods in Enzymology, 217: 228-257; % U.S. 53] 5,766,905 Zri1] w3 3-A] 5 o]
ATt

Aeg A BAS O ATl B P dolnelels AU, Ashs o) 9F o5 wuAl
uwau FEE AAAE 27 ARE Fioko

2 7 /)SH wEe ekl s
=

A

%ZlEM glo] RS A% 3 g J17F NEE AL, WO 98/14277 Far) 1]
3 spolx] tjAaEe] goluyE e AR deAgs A 9 2Esa( sk, W0 98/20169; 2 WO 98/20159
#a) 83 FAE A e AAS B4 9 xdsted ol &Ho] (AT, WO 98/20036 ). =
A 53 Y W0 97/351962 sty =g deAYE WS AWy, ol dolx] tyaEde] ghelH ey
v BRETE 24 Bxel| Adshe ¢k &9, aEal Aj s duAoR gEAl7]7] flske, stk g1t
=7t A7) 24 BAe] AdelH] @v Al 2 93 HFEAY. A4 53 F9 W0 97/462512 3 AHAH
AR F29] Folx] gxZdo] golBHEE who]l L3l (biopanning)dt, I v AF oA E dastar,
ojojA] 2 HstE A} dolxE dElety] ¢flete] wio|ARZEHOE dAS o] &% mlolARdY g W]
AdEc, AElER3aAA of§-dl$-2(Staphlylococcus aureus) T A AS X3} B IR o] &3FE= A KIS
BuEAH 7FE, Li et al. (1998) Mol. Biotech., 9:187 i,

WO 97/47314v= 5§ golBEg g o]&3le &4 Bo)AS FHHsy] fste 71d A golryg s

Aol AHE=d, o] gtojHejgl dtolA] vaEH o] gholHEEd F Utk Topx] faEdolE o
AAe] o] &8 gt aAE duste WhHol Al 53 /) WO 97/09446¢ AR Ett. Fo|x A3 @A
AEshs F7F RS o2 59, U.S. 3] 5,498,538; 5,432,018; % =A] 53] ¥/l WO 98/15833014 A=

FE = FgolByyES AAsIL, o]E FlolBEgE 2Ty dstE HHES o= 59, U.S. 53 5,723,286;
5,432,018; 5,580,717; 5,427,908; 5,498,530; 5,770,434; 5,734,018; 5,698,426; 5,763,192; 2 5,723,3239]
A EE e

2 gaAelA FUlE dojel w-gA AY ZWHE (74, GDF11 2% EPE =, dHw B 23 =3
El=, JdER B A% ZREI=, JEH E A EYPE=, dER ¢ A2F ZYUWEIS, GDF8 A
ZYHE=, BUP6 23 Z¥PH =, GF15 A7 EZPEE, Nodal 23 ZHWHE, GDF3 23 ZZRHE,
BUP3ZA S Z2FEI=, BWP3B A% Z2IHE|=, BP9 A% ZHE =, T BIP6 23 ZRAHE)E Wshe &
FE @7] st 2 #Hol sk e 2 oo U A¥A EA 53E ¢ vk, 2 HAACdA TR
H-3 A 23 Y= (7F, GF11 4% e =, dEn A 4% S =, AN B 2% R E,
ou]:/]u] E % :.L_E]Jﬂ]:/]c oﬂ]:/]ﬂ C ﬁﬁl— :.L_E]Jﬂ]:/]c FS 75;1— :L.g}_ﬂ]]:/]r:, BMP6 ﬁaﬂ' :_é.g]ﬁﬂ]:/]c GDF15 7ﬂ
¥ EYPY =, Nodal 23 ZRH =, GDF3 2% ZEPU =, BIP3AR EHE =, BUWP3B 23 ZRHE,
BP9 A3t Z#FE =, e BWP6 A% ZREE)E 2 HWAA 9 e v-gA] 43 ZEfEHE, B 2
Hax el ool FAHS AaFetE A7), F-GDF11 A, F-HElW B &), d-NEWl B A, F-HEw
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C A, F-NElWl E A, 3-GDF11 3, 3-GDF8 A, -BWP6 A, FF-ActRIIA A,
@-GDF15 FA|, F-Nodal F|, F-GDF3 A, F-BUP3 FAl, F-BMP3B &Al, I-BMP9 A,

A Em 2 BAAMCA A s B “—EHIE]C (7F8, GDF11 =% ZE =, g B 27 Z3]
El=, L= GDF1L/MEIR] B E5f ZE =), B 2 BAA9 oo w40 AFdH = 2 4 Ee &
AXe dele] A AFE = A AIACHY, NEN B A2-wA A, NER B A2

Al, GDF11 #h2—Ak AgA, HE C 2222k AgAl, Aepl E 22-24 A, DF8 224 A3,
BWP6 2t&-2k Al GDF15 2H&-#2} A, Nodal 2H&-&2F Z3Al, GDF3 #H&-w2b 2 &Al, BUP3 22—
A d3Al, BUP3B A&-&AF A3Al, BP9 2he-22k AEAl, E= BP0 A4} A3A]), e 2 A

T [e}
o ZElwEdEE AIACUIE, AR Be ZwIEHLEE AEA, HEW B, HEH €, HAEW E,
GDF11, GDF8, X BWP6e] Z@wEdlEH= AdA)et E3hd 4 k. oE &9, FL-2F ZPeE =+
oA dEl B A (7E, AEW B EF ZHE =, %—@%Eltﬂ B A, NEIR B Fr2-wA AT

A, HEIR B Y WEUSEE A, e HEW B w-FA ZE= AA]) e H3Eo] GDF11 2
NEIH B T B4 (7}F, ActRITA L/%EE ActRIIB S840 aé /e olF A= <A
g g k. ik A A, AERI-B-AS TEREI== 2 WA GDF11 AA (71F, OF-EF Z2H
El=, &-GDF11 &A|, GDF119] Z&-#z A3 A, GDF11¢] ZYFFeeu= 434, EE= GDFHJ H)-8H4] =
eI = AdagA) et B, DF11 2 QEN] Be] BE Ao odAE 4 QUr.

E. Z2-EA 4FA

i

EUE Suel glold, B wadel 2aA BA mt 2del [ AL GF1L B/EE: el B W
(Fg, A, A%, R/EE AT MBS AdAIE Fe-Ba AT, dedgson, ¥ A &
e-BA AN, wE Ae-wA A e Al Ad WAL AsetA) gtk dougsow, ¥ 1
ANe LR QA i Ae-¥a AP 2TE DR BAL o oAdTh Q¥ TAdE]
ANl Ae-wA AGA, B ge-Ba AgAle] 23

3

4
A, GFLL B/ olElw Be]
& S} mE 7 oo aEwl E

A gt

o % H
E®l C, 9NE]®l A, GDFS, GDF15, Nodal, GDF3, BMP3, % BMP3Be] &S

gk GDF11 9/%=+= HEH Bol

b
ok
ol
-

ErE o oA, B wWAAe A4 EF e o %Ie HA 3}
, °ole] A (7%, ActRIIA /XL ActRIIB Smad2/3 A&AA 9] &A3)S Adfsts 2He-Ex 2o
°‘4* gigog, B gAre zte-Ex ddA, T Z2-Ex ddAe] 23 NEIN Ao Agsta H/EE
olo] Al (7}%, HEIN A-F AP A3} of ActRIIA E/EE ActRIIB Smad2/3 AZAA)S AastA] &t
dojdgdor = Wﬂ*H 22— A AEA|, e 22— A AEAe] 23 (DR Adstal o]o] &4
(7}, ActRIIA /¥ ActRIIB Smad 2/3 AZAA L GIFS-ZA49E BA3HS o Azt LdF FA o S0
01*1 GDF11 “‘/EE—E Qe Bl Ajsta, ole &dE At E WAHAAY He-Ear ddA, e A2

B2 A8Ae] 238 &y T 2 olAe] GDFS, AEWl E, AEIW ¢, AE|W A, BMP6, GDF15, Nodal, GDF3,
BMP3, BMP3B, BMP9, @ BMP10ol ZA&slar, o]l A (744, ActRIIA R/%+ ActRIIB Smad2/3 Z/%+ Smad
1/5/8 2lsA4e &4d3h) e o Asfgtt. 54 FAldEo] doiA, BP9 E/E BUP10e] AF sl 2 4}
= BMP9S} TGFB ALY & 11 484 (7}%, ActRIIA @/%+ ActRIIB) Z/X: BMP10%} TGFB 73
el o] & 11 £84 (7F%, ActRIIA Z/WEE ActRIIB)7Me] A5 288 Aafgct. wax s, BP9 2/
= BMP109] ZA¥etE ZHe x}—t— BMP99} ALK1 H/%:+ BMP10Z ALK1 Atele] Fs#-8& AdstA @AY, &

T AdAoR AdfetA] @

SolA, B A AgdA B4 T B4 23S HA4T GF11 2/EE dEW B A4S b
3 -k BHot. AR FAld B oA, B WA b ZFe-iA AFgA, = b A
2-8A dEgAe] 25 ActRIT 483 (7}F, ActRITA Z/EE ActRIIB 483l Agtslar, a}ﬂ #H 3k
GDF11 %/m=& HEM B7F ActRII &40 AstAY R/Ee ol A3} (7}F, ActRIIA Z/E
Smad2/3 Ao &3 E Adlshs 2 EAT. g oR, E A ] Ze-Ex ZJ_SML
T 1 Fe-EA dgAe] 29 °“E1HJ A7} ActRIT F&Aol A3 Z/EE= &A% (1%, JEH A-FA)
# ActRITA 2/ ActRIIB Smad 2/3 o2 A stA Ferh. ?M*j‘%‘%@gi R
YAaAe 7HH Ze-BxF AEA, A P2 ActRIT =&A o A3tslal, GDF8ell <
3l 7] ActRIT =&A ] 7—2%6}1 P/E= oo EAsE o Asstth. AR FAdECD oA, ActRIT ¢
LA Agtela, aElar HAS DF11 2/EE NEN B7F ActRID 84 28 ZL/EE o5 A A&
B gae] 4 zhe-Ea A, e b 22k deAle] 23 s mE I oAk JdEW ¢, o

=

==
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ElWl E, GDF8, BMP6, HE]®Wl A, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, 2 BMP107} A7) ActRII <& 2
shabal, W/wE olE A3 (744, ActRIIA /XX ActRIIB Smad 2/3 2/¥= Smad 1/5/8 A3 AA ] &A
shHE 9 Az,

2 gAY {7 ZA2-EA AdYgAe] A FA ] Wy A
PCT &7 WO 00/00823 2 WO 00/39585 i), Jigi 2 gAA e Ze-Ex AEA
9= wuloln | tieto & oF 1500, 750, 500, 250 Hi 200 @& wwlolw | o 7]o) A o]zd Ze £7) v‘i—x}%
vt s Al 2 WAlAelA e bkl o] EZFPHE (AER B, HEW C, AER E, GDF11, GDF8, %
BUP6) el SolH oz Age 4= vk, o]#d #e-EA 4 %xﬂ% FA L 7]ES ol&ste] xS AFgle]l &
A" F Ak, o] Hell oA, FYFEE mH AFET & A BAY L §7] A gelryEs 23
233t 7ol Fiokel TAE Avk (P, =A 53 F70 W000/00823 2 W000/39585) .

o)

UL

Bogyae] A3 7] Fe B
12} ofRl, 23} ofwl, 3xF ofwl, N-X%k

Ll

W, sls, AR, $4, stolsehE, AviEnkE, steuAs
bolebal, stol=ei =, gag, ge, godue, v

o e =,
glof, ZtEutrolE, FtERYo|E, AE, El&

i Nlﬂ

i)
of

9=, 2R, ozHE, opuE, § Ag, obde, EoolA
9, ot BRAFE, ofd £xdoE, 97 FEAE, B XVCE, WS AT, oand e,
ohdR, W, 2, T, ofe g, SAEEE, SA4E, HolEed, HopEd, dop, fEos,

NFAE, ofHeldl, olaohlelE, £XY Fueel=, Tlolx HEE, ¥ A Fmeeld 4 gt

2 HAAA FAE Ao Ze-ExF AIgA| (}F, a HEW Be] 22-Ex} AaA|, AER C, HEH E,
GDF11, GDFS, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, W+ BMP10):= Hsls axE 8537 916td]
2 gaAe] st e 2 o] FUF AdAl BN 53E ¢ Avk. E HAANCdA IAE Fe-wx A
A (7Fg, e A, NEN B, NE C, NEW E, GDF11, GDF8, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B,
BMP9, It BMP109] 22-8x2 A& 2 galxe £uE Fe-8x Ada), £ B gy 9o 13
Agsh= (71, F-GDF11 A, F-AE| B A, F-AEP B A, F-AEN C FA, F-AE E
A, &-GDFS 34, &-BMP6 @A, 3-ActRITA 34, F-ActRIIB 34, &-ActRIIB &4, -GDF15 &A|, 3-
Nodal &, &-GDF3 A, -BMP3 &}A|, 3-BMP3B &Al, -BMP9 -], £ &-BMP10 &A)), &= A
Aol FAE v-3A A3 ZEHE= (7FE, GF11-Z23F ZEFE =, AEN-B-ZAF ZFE =, HEN-
B-ZA3 ZYPEl=, AENI-E-ZY FEFPE=, AEH-C-ZAY ZNEIS, DF-Z3 ZEPE=, BP6-AF
%g]_\ﬂ]]:/p:, GDF15- z{jl— ;&.{J/]_zﬂ]:/]t:7 Nodal- z{jl— ;&.{J/]_zﬂ]:/]t:7 GDF3- z{jl— ;&.1:!/]_1111511:7 BMP3- %L ;.L_g]_ﬂ]]:/]c
BUP3B-Z3% Ze|ME =, BIPI-A3 ZYFE =, L& BIP10-23 ZPES), T B Al T gzt

E ZEYEE (7HE, GFII-E9 ZEE=, dERI-B EF ZYPE S, E= GDF/HEN-B EFY EFJJ“
), EE B gAAe iwﬂ ZYeEE A4 (FFE, AEW A, ZEwEEHE AEgA, HEN

oWE]Wl E, GDF11, GDFS, BMP6, GDF15, Nodal, GDF3, BMP3, fEi= BMP3BS] Z]itZd L El= Zd_fﬂxﬂ)g}
T AT dE 59, F119] #2-72F daAls 2 HAAMY HAEN-B A3A (7}F, HENI-B EFY
F-NEN-B A, HER B 22-FA AFA, NEN B ZEwEUlQE = A3dA, e dE
H-gA] ZHEl= ATdA of HEH B)o} H3h=o] GDF11 © e B BF9 24 (713, ActRIIA ¥

vl

oo o

e

£ o

L m

o

w
lo %
uf
1r1

Lot g @ @
]
mﬂn

/R ActRIIB F& A A3 H/EE ol& IS ) AT & Ak, ik FAldel A, HENI-B
A o] Ze-BA AaAE B gAxe GDF11 AaA (7}, GDF-E Z¥E =, I-GDF11 A, GDF11¢] =
S-wA A3A|, GDF119] EEwEdeBE daAl, = GDF119] H]-3A) %—FA AEl= AEgA) ek J3s o],
GDF11 2 HEIH] Be] =& FAo] ojAd & g},

ETE SHd QlojA, B HAANY AEgA 24, e 229 23S HAT DF11 2/EE AER BE A}
© ZHTEULEE Aot AR FAldEel oM, & WAA e A3 EewEulEEs HAaT
GDF11 Bl/HE= BRI Bl & (71, HAM, 85, 9/Es AXd wiE)S oAgr. dojdedoer, & 1
AMel EelrEdl = A3, T Ee Eﬂoﬂc AL =23 e AS AsfstA] =t (71E 9
EjRl A0l B /Es GAS Adldd). dejdEidoer, & WA ZEwEUEE A3, B &1
FEHLHE AEgAe] 232 GDF8S © Asfsttt (7% GDF8e wd H/He A4S Asist)). dF A4
Soll 2elA, GDF11 B/%E+= SfER B (7F% GDF11 Bl/% ofEW] BO] el gl/m= &4)& Adfists 2 A
Aol BerEdoEs AFA, EE FelrIUoEs A £ e B, S ¢, e A, GDFS,
BMP6, Nodal, GDF3, BMP3, % GDF3B% 3sht Ex 1 o|4g o Atk 1d, 28 /== 242 A8
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.

2 gAMY EYFIUoEs AAs kel Sk, RNAD BAF [, 22 7] RNA (siRNA), Fe-soj¥
RNA (ShRNA), microRNA (miRNA)], <Stelw] =/mE= awmoa] = 9ltd. <1k GDF11, <MEWl B, MElWl C, oA
ElW E, GDFS, NE|Hl A, BMP6, Nodal, GDF3, BMP3, & GDF3BS] 4t 2 ojw]i-il M GE ioke] FX]¥ o]
ALk, EmI, ZEwFE eﬂOFAE AFAE W=s B doldh W Ee] ditokd & FAHo] k. uhehA
2 A e §xo ZYFIYULEE AIdAE A 2 B BAAMA AFE Vsl A TRt

o o) Mo wEold # 2iet,

Ol_F/]éﬂi 7]%% ?‘E]/Eﬂi\_ DNA = RNA% %—5]_04’ r= Eg]_ﬁ__sﬂa/\ ax—]g E—g]_oq %xq;q. \:ﬂ—&]g ZZ‘]—S}.}:_
o o] &= <= td. <HEAlA 7]EE o2 59, Okano (1991) J. Neurochem. 56:560; Oligodeoxynucleotides
as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, Fla. (1988)ellA i=<ldt}. EZE-
g FJAL oS EW, Cooney et al. (1988) Science 241:456; = Dervan et al., (1991) Science
251:130091 4 =ol®th. A7) W AR DNA = RNASl A3t 7|dhE Tk, dF FACE dofA,
HAlz A2 2 Aol A SR kel RNAKARA (ZF%, GDF11, 4RI B, HERI C, HERI E, GDFS,
NEJH] A, BMP6, Nodal, GDF3, BMP3, 2 GDF3B)<] A3 °‘Toﬂ FEAR Gd-7hg o= ¥ RNA Ei= DNA A
g5 xeett. ey, Aol drAdo] v E A EiA R, @ H A= e

1‘2 _l%

B A A E= "RNAS] HA ANl FRAQL" AL 7] RNAYH EASE § e SRS RS
Zb3, PAA el FZAAEs FAae IS oulstd; B g TAE AR, GDF11, HEW A,
HEIN B, HEN C, NEIW E, GDFS, HEIW A, BMP6, Nodal, GDF3, BWP3, % GDF3B)9| o|F-7tee= #H <
Al #ake] 49, FEE2 DNAY & Thdo] HlaE" S gl EfEds o] BodE & v &4
st T2 EAlA dte] AR A gl do] mFe] wet debd Zlojrh. dnbHow, EAS Fike]
F4E, RNASH 947] BEA7E O ga, A wEYaE EsY, 4T 5 AT Be EgEY st
FAE F Ah). FEA= E4sE H5FA ] &84S AAs] Sste] £ A 8 &Avbed T
FES AAY F A

WA =] 5 wio] Jr Al ZewIFHLE =, oF EW, AUG /A FEEe] EdhE 5'-H|s S A do] & A

ofF gtrh.  1Eu, mRNAs9] 3'-sllEctE A EEe ulste] AJRAQ Ade] nt
ZA7HA 2 mRNAs9] &= ﬁ#& olgte AL HFAY [ 744, Wagner, R., (1994) Nature 372:333-
335 Fa]. uwEhA, l‘&: YAA e FAR(7FE, GDF11, HER A, AEIR B, HAEH C, HEN E, GDFS, BMP6,
Nodal, GDF3, BMP3, % GDF3B)¢] 5'- H& 3'-H|-3&55, Hl-m2Y Jo] Frze SHuFrIFd = A
2] mRNA (7}, GDF11, HEIRL A, HEN B, AER C, HEIN E, GDF8, HEIR A, BUP6, Nodal, GDFS, BMP3,
9 GDF3B) 9] al5s Aalsty] 91gh Qtejdlz Wl o] &=" 4 it mRNAA 5'-3f =52t el FRAA E
Y FEE =T AUG A% ZES BAE Xdstelol gty mRNA 3W Gel FrAQ Qe A~ EEwEY
LHEE g3 29 s oAA 1 Ak, 2 dge] whHe whE) 135‘ 4= k. B WA mRNA(FE
GDF11, <HEIRL A, <HE]Wl B, eIl C, HEIW E, GDFS, <4E]¥l A, BMP6, Nodal, GDF3, BMP3, % GDF3B)<] 5'-
, 3= e 1Y Y EASEEE V)85 e glolA, QtE Al AR oyt HAg 67 wEHolH =00

_:(0

o sk, SEASAR Aok 6 U o 507l gelwirEelolEls WAt Arh  Hold Suold, gela
FALHEE Had 100 it e, HaR 1) pElEE, AA® 25 wAdHE EL a0
SO el e .

g Aol A, B HAAY el &t (777, GDF11, HEWL B, NEW €, AER E, GDFS, HE]W A,
BWP6, Nodal, GDF3, BMP3, %! GDF3B “‘/EE—E QHElAl2: A& oA AR RE HAbell <& Al ZujelA a—‘;—oi
Ao, dE =W, WE Ee ol o] dAabEoe], WAl el fdxte] Al St (RNA)7} 473

ez

olglgl WE = Y3t UEAA oS QIEFE AES xS Folt. o3 ¥WHE dste O}E]*ﬂl
RNAE 957 fgte] AAbE 4 e g, olaFol wold Ay e XA 32 & vk, ol ¥y =
okl A AxF DNA 7] fokel & 4dE & Adrk.  WEHE HFEE AlEoA HA 9 U o] &y
=, FEok 1€l Zetav =, dlolg 2~ e b IR " el d ¢ vk, B wWAAY dte FHA
T oo s AT E AES HFEE, ugAsHAlE QIF AR Qb A&al7] ke FgAlel A
Ao ZarE o3 ZddE 4 Jdut. o]y TR REHE FEA e LYY 4 Ak, ol#I X2
A=l 2RE 99 [7}4, Benoist and Chambon (1981) Nature 290:304-310 %3], Rous &

-t wER) 28ty TR WY [ 744, Yamamoto et al. (1980) A|E 22:787-797 Farl,
% Wagner et al. (1981) Proc. Natl. Acad. Sci. U.S.A. 78:1441-1445 #a1], =1
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3 HEzged FAxe 24 NEE[7}F, Brinster, et al. (1982) Nature 296:39-42 Fi1]S ¥E3ah},
of =3k=]A] ¢k

5 gAlEd Ao, A7 EYFEUSEE
41 RNA (RNAi) #=}th: GDF11, NE|R B, oE|RI
GDF3B. RNAiiz H48hel mRNAS) W&l 7HAish RNAS) el AA@nh FAHCR, RVAIE siRNA (22
A RNADE B3sto] 5old mRNASH 5 zge o mAsE fHAE IEAIY. Lt ds RNA 5@A=
Zoll 93t FalE FHORZ 3l siRNA Exb= Folzt 10 W] 50709 wEElolEl =] o]F-rtHo R
RNA ZE o), o= T3] FRAR (7F, o] FHA el diete] HAg 80% HU4)Q %A FdAte]
A4S g, AR FA g B s Bale 24§44 wEdEs Ao H43 85,

90, 95, 96, 97, 98, 99, H+= 100%

el

i,
o2t
2

g% st e ool wEe ¥How she
E]Wl E, GDF8, °NEJ¥l A, BMP6, Nodal, GDF3, BMP3,

o
1%
s

=Y OQJZ Aoy A e
2
=

ot X2
x

>

2,

N

A

Z7F RNAI Ex= Z-slo]® RNA (shRNA); w3 Ze-714 &lo]® 2 microRNA (miRNA)E X Tdt}. A7)

shRNA 2} S 93] A4dd 34 FxAe Al 9 AdEA: AEES 239, 7] shRNAE oz i
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o3t A)dAW AAF (Donzeet et al., Nucleic Acids Res 30:e46, 2002; Yu et al., Proc Natl Acad Sci USA
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w WA A T delel Y] EewSd s AI3A (ZFF, AERL A, NER B, AER C, NER E,
GDF11, GDFS, BMWP6, Nodal, GDF3, BWP3, HEi= GDF3BS] Zel®¥Z@lSEl= A&A): ke ans 85a7] 9
sfol B @AMel sht w1 ol Fv AFA B4 BEE 5 vk, B WANNA FAY FelirEe
QEE AFA (747, NEW A, e B, JE]Wl C, E]W E, GDF11, GDFS, BMP6, Nodal, GDF3, BWP3,

= GDF3BY] FErFUSE s A B WAAe] mrhE ZYRFUoEs A, mi B Al 9o
of A& Agst= FA (Y, F-GDF11 A, F-HEF B A, F-NE[N B FA|, F-GDF8 A, F-HEg
C A, F-dERl E A, ??}—BMP6 A, F-BMP6 A, F-GDF15 A, F-Nodal A, F-GDF3 A, -
BMP3 34|, 3-BMP3B &-A, 3-BMP9 &A, Wi 3-BMP10 3HA]), i 2 wWAAN Y v-3A AT ZeRE=()

. GDFIL A% FUNE=, el B 2% FeRes, Auu B AF SUNes, Ge B A% S9es,
SN ¢ A% FHMES, GOFs A% ZeMES, BWP6 A% TAES, GFI5 AT TWEE, Nodal 2
Felqel=, GF3 A% FelAE=, B3 A% FelAES, BPHB AF FANES, B AF FeAEs,

= BWPI0 A% FEREHE), Eu 2 BAXCA ld eRte-ER EeRE= (R, F-ER
U=, NER-B EFY FYEE, Ee GFL/NEW-B B FeREE), T & A el 14
& Agshe A&-wa AFA (748, AER-A AE-wAt AFA, NER-B A2-wA AFA, DF1L AE-w
A AZA, NEN-C Ae-wA AFA|, NEN-E - DA, GDFS A2-wAk AFA|, BIP6 2H2-7A
AFA, BIP6 #E&-A AFA|, GDF15 #&-EA AFA|, Nodal #2-27F A&A, GDF3 #2-27F AgA,

BMP3 #F2—&-A} A& A, BUP3B 224 A&Al, BP9 -2k A, E= BP0 2222 AFgA) <t 5
g2 g Adn. dE =9, GDF11e] HEjAl: Ad3Al= 2 gAA e AERI-B A (74, JERI-B EF
e =, F-AEN-B FA, NEW] BO #2-&a AFA|, HEW Bo| FelwEdl Q= APA, Ee AH
Bel wl-gA EFE = A of HEN B)oF HE ] F1L B AER B 250 &4 (719, ActRIIA ‘;/
i ActRIIB F&Ao 29 g/E= o8 A= 3)S Al 5 Aok, dict FAldedlA, AE-B
Al e AA AAE= B WA GDF11 Z23A| (7}, GF-E¥ ZE|=, 3-GDF11 &4, GDF11¢] #-o-
2k AEAl, GDF119] FElwEdEl= AdAl, T GDF119] H-3A4 ZEPEl= dFgA) et 53= o], GDF11
2 AER Bo] ®E dAdo] oAE &

3. 238gd B (&33d Assays)

oot }"r( = ﬂlHil J

B SAHE oA, & HMAE F/NE ActRIT ZZRE = (7}1F, 7H84 ActRITA 2 ActRIIB ZE|HEHE=
agla o] WolA)E s i 1 o]/de] GDF11, HENI A,

NENI B, ﬂElH °“E1Hl E, GDF8, E]® A,
BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, 2 BMP10°] A&, 53

o]49] o]% B ZF=T) ActRIT 4584 (7}, ActRITA 2/XEE ActRIIB ?%iﬂ o 7—2;&6@ t”/m“ OH f‘“*é}
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GDF8, °1E]®l A , BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, 2 BMP10)ol 23S Eojzo=r Ag H:=
AaAE SHES 2aEdsta E1s] flete] Al wAle] AdlEnt. gijte®, 7] 412 ActRII &
PE =7t o]o] AF &, olF EIW ActRII Rt= (74, AERN Aol Aol ddH o= JFS 54 &+
stg=ES st o) &E & k. F7F FAlAel oA, A7) SEES ActRII P =} s AEa)
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TAdE AN, FAME ActRIT ZEE| =9k olo] Ad I 3he] Feags A7l sete(F
7, 2 B e JEE=)S @8] 913k o oF dfolHel= AlAFle] ARES @t [71F, Vidal and
Legrain, (1999) Nucleic Acids Res 27:919-29; Vidal and Legrain (1999) Trends Biotechnol 17:374-81; %
U.S. 53] 5,525,490, 5,955,280; % 5,965,368].

E4 fAd el doA, 7] A 8EES ActRIT ZE|FE =9l 432838k o9 s os) 2EAr},
31523 A7) ActRIT ZE|HME = Atolo] A3 242 Ff Tt H-Ff4U 4= b, oE 59, o33 43
g2 F-vhal, WAbsebdE te A, 2 s aEetEadart 239 AgEdd At s ol g
slo] el oA Feld 4= vy [7}F, Jakoby WB et al. (1974) Methods in Enzymology 46: 1 Zat]
54 ASolA, A7) e 71 7k 24, o5 HW ActRII ZFE =] AFss gES BAGE
AeA ~a8dE 7 Ak oy ¥ A e % A A% AHS 2T 5 vk, ko= ActRIT
A =S dasste FHaAE gEy A28 (U1, B-AHEATA, FAFEA, B 54 Fd o)
I A AE Qte R FARAE L, grolrgy v AlE A-HE®H 238 e EE geolrelge] s
T8t T greluy e o3 ~aEdE F AW TE 1A 7N A EA4S A Yy Aol 4] Wt
& X35 dF EYW, 2% 248 39 ol€" 4 vk, A B4 I, H=, Ee FHd n4gd" 154
T Y A0 o8 ¥I¥ wE AW Ar gl o) slad A o8 Ay F Jdrk. AgH 3
FES WA E= PP = 32U P2 396 o8 B gHE 4 Ao

4. AAHYA X534 &=

TS 4 Aok, dejdedesw, $ol w2l o] 8= AFA
4, Be 249 =92 JdEN AS AdckA Bt deldgAow, X WA WRlel el o] &y =
A 3A d A, 2 Al e] WRel mhe) GDFLL

NEIN BS A3t : =

31 C, NEW B, oNE]W A, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, % BMP10S © A &3t}

gol ", "IHAY HEe @A = WAAE Feke] dsadrbestal, dvtdow XfHE A
IfFE e 8 (de 89, 2, &, udel, A 2 D), IFF (e 59, A 2L v-Az
G, olF HH %o, E7, 18a AAF (dE 9, w92 2 (rats))S X3, olol] H3E A
Reth. 5F FASd oA, 2 WA ddA BEALE HY ME ¥, 53] v 7199 wge 53}
7] 95kl o] & olEdA AP AME FES TV BAAA AR WG BiiEo] o8- & k. A
g AX 58 S/P7IE B4AA AE HE dE 9, 48 MAX Y, s e 1 o]4e] EP0 484
g4, =28 £7] AxE o2, WA AEA(biologics) 2 oFE (719, IEEIAAHBo|E)] Folg X
ettt 5A FAdE doA, 2 PAAY AgA EALE ol HQR = diddAA WES AE Ex
otz o] &= F Art. FA FAdE Ao, & HAANY AFA AL ol B8R st el
A HEARA AEFALES AR e G /s vadd 48749 d3E FelE As B skt
ol 8" F vk, 5A SHE dofA, & HWAXNY ddA LS REE A5 EE o or HlEHRAY HE
TR Fellg AR Ee sty 9%, 53] te 719 WES 28] fske] ol &8 olEs g T4
d As HHY 53E 5 dr

BE O} EE OE A% we AFA o8 ATY vl aela A5 B
gatad Aot

AdurHoz, ¥ wAAdA AWE el go] A% wi AHe AR EE PAE B A9 st EE 1 of
Apo) GDFIL /m olE|ul B AgAl B (H840= sh} mi 7 ool GIFS, el A, SElul C, el
E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, % BMP10<¢] 7} AdA]) el " @3} (effective amount) "
o Folol ojal olFolrt. el ERFL MAAT AW E AU AuE A7) 9dske] Waw F
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A9 G2 Aggch, W PAAe] Bde] AmewnH EnF
% Al AZl whel, e AN AT

g 2

4
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E4 A S doAAM, B WA s T 1 o] GDF11 2/EE JEN B A B (d¥yow

Bhub EEE 1 o] 4ke] GDFS, MEIWI A, HEJWI C, HNE|W E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, &

BMP10¢] 7} ZA3A)-S EPO +8&A &AdA e Eiw o],
pe=

LAY AE E£E FJrIFEY , A Wd8o] v #FAE, a2l v e Al
S AY AE e FEIER o]l HAE A A AEE, ol HW HAAAoR N FAS 2HT
F e 2 g = g8 3AHE AAE IS T, I FA oA, HEI HY AE 58S 7}
A FdxE A AE FFE Z7HA717] Y8k sy = 1 o)Abe] GDF11 H/mE AEM B ZAgkA] EE (A
gy og sl i 2 o)Ak GDFS, NE]W A, e ¢, NEIR E, BUP6, GDF15, Nodal, GDF3, BMP3, BMP3B,
BMP9, % BMP109] F7} A&ANE AgH i, 1 os g wii, Fo| vzl AH83t7] st it

, oEdl ¢, Wl E, BMP6, GDF15, Nodal, GDFS3,
BMP3, BMP3B, BMP9, % BMP10e] Meld F7} AgA)S WS 713 dxA AP ME 3, dEIEH
P, W/EE JRAZ =S 7TV Yt ol&E 4 duk. el FEZEY Z/EE FRAR

EPO =84 @At o dejom 53d & WA s B 1 oo GDF1L B/HE= e B A3A
= A
o

T

=5 #F o, JQE ®ol: mydorstA vy, e vpo] W AgH Wl oA A FF otele] FEol
s el # ook, dE 59, HE A5y doA, 9 9 BEX FES AT AEd B8-S of
718 4 QA 10-12.5 g/dl9] FESEN FF, 28 AFHOE oF 11.0 g/dle] FF2 A74e o] EdA
A W oroll Atk [7}F, Jacobs et al. (2000) Nephrol Dial Transplant 15, 15-19 #a]. tijeto &,
o] HEaa dwasl FF (B7] Axd oz AASHA HE g &3] MiEg)o] o]&d 4 k. A
ek AelY Fmas ¢ Aol Ao Ag- oF 41-51% WY Fw, A9 o8 A$- 35-45% W7F "k
£ FAGE dolA, AxE At 4 AE, dEIFEH, L/EE HEAZY] FFH FFOE FHAY
7] 93l gnd BAEH AR A8dE 4 k. dAEIFEN 2 EAZ 5 Agvuig @skEy] g
o, HHo=m, %A ARIFIEY F/E= FRAY FES 24 BAE 95t EsE 5 v

2 &4, A9, 2/EsE Y AR, 535 of FAeA wde] RideA dEET. AR oA, FFedlA

Y ERXE 7 B/EE oPEZXEd dig E5E

Adamson (2008) Harrison's Principles of Internal Medicine, 17th ed.; McGraw Hill, New York, pp 628-634
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A AT A+ [7}%, Adamson (2008) Harrison's
Principles of Internal Medicine, 17th ed.; McGraw Hill, New York, pp 628-634 Z1]5 ¥ 33}+= vpdslk 2
3 A AdEer #EEe] Adrk. IR A S dolA, E FHAA e sk e 2 o] o] GDF11 H/HEE o
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olZ "W AEFEZ-1, AdeHE-vl, F FF AL Azt WA BHEFY [Bron et al. (2001) Semin
Oncol 28(Suppl 8):1-6]. ©o]o FIFo|A, d=L& =5
Aste] IAMEERE H FEFS AdstaL, o= st AL dolx H o]&AE dvH o

t} [7}%, Ganz (2007) J Am Soc Nephrol 18:394-400]. U} ARE F3+ ol &4 w3l o-wdd Wl
71948 4= Q. o Moz Q% vy FHEL 4o F¥d ug, WaEE=d, d€d 4o F9 5

B o Z5F] A9 Ho 90% Bl olErk. - E WL FxEoA AR, o F fa, A
Ta, a3 AARE S Ade A94E JRY. dE FAA S o)A, EAAY s

o] GDF11 ¥/%= HEW B AdgA] EF (d98o=2 sy w1 o] GDF8, IHE] Y

E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9,  BMP109] 37} ZA&A])S EPO =8A SAAS} HAeiz o
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¥t} [ 714, Levin et al. (1999) Am J Kidney Dis 27:347-354; Nissenson (1992) Am J Kidney Dis
20(Suppl 1):21-24; Revicki et al. (1995) Am J Kidney Dis 25:548-554; Gafter et al., (1994) Kidney Int
45:224-231 Far]. AN FAE] 3lolA, BP0 &A &dAet dedewn Hghd B wAlA e s E=
2 o]%e] GDF11 9/%= HENl B A3A| =4 (AEFog sl s 1 oo GDFE, HEW A, HEW C,

ANEJR E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, % BMP10<¢] 57} A&dA)2 g4 & v 4148 4
#owE Pds A9 NES Ansed olgd + Atk

oF HY ¥ EE RUF FUR AW R Fo) F4 B9} £AR AF AL FY FAT WHR 2
A ek, 4 B 2SS4 d glol BF Askel A, v de) TR} 3 RBCsS] v A
4 WEelth, ey, @RAsE A% fAE duvomyE Wy AU oBAYE A /4
2 A& FUAE, o WHA R WAL ZAFT. WA A%, P9 AL PAoE A4 B
# AL nAT, AF A APOE oot AR FAES] oM, BP0 F8A BYAH HEHow
B3 B WA s mE T ol4be] GFIL B/EE e B A B4 (dudow sh} m 1 o4
°] GDF8, HEH A, HEIR] C, HEH E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, & BMP10<] 7} 4
FA)e 74 B9 EUE QY WAL AR olgE & Ak,

449 NEe FF ARA &4 3 w9 3 A-4We TP A AW IM7E QA AF WA
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. H A292 H a9 S E A #Aa, Be d &Y SR A Ad  dded, ols "Hd A,
T A A FEA, B Be v 99, a9 34 B v 29 E43 22 e Askd

. = s o , 12
a2y, ok WIES ¥ AHET RBCsE xdfslar, Azer A-AY WEES] Holw IF9 #5442 FUt
= wdsk A2AddT RBCsb HFEICH 7F%, Adamson (2008) Harrison's Principles of Internal Medicine,
17th ed.; McGraw Hill, New York, pp 628-634 i]. H-Z3 WlgdS 93 F4e a5t o9 Ul # Az
Aol wheh gE A, Fo FAH dgown, AT A AA, F3e] H AY, D RBC Fol Ak EF
A Eoll oA, & ”MVH St = 11 ool GDF11 B/%wE HEN B AgA B (AgHez s ®
= 1 ol GDRS, HEIWI A, HE]W C, NEIN E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, & BMP10

o] F7} A¥A)2 EPO ﬁzﬂ A9 deH o K3, v A-APS ARshed o]8d 7 i

EFPAANETITT (D) =43 N Az mans A 9 JA4 =254 WEHoR ¥t s 5EHo
2 3k vhFek Ao AdEfe] HFoltk. MDS BAlelA Ho F7] MEE AT AP Ax, g Mx, EE
Hayow HEHA X3, MDS Feolle dE 29, ¥igAd 98, 3 ¥ E G (ringed sideroblasts)& %+
v FHed WE, AEg ByE ke FureAd wd, Wy Hxd BRyE ZE FukgA wE, A%
Fggelet s Rk dgta, ey dE® 5q @A v AtE EFPAolTITS
EgHeth. o) AFolle 2F AXS] S A RFOA v7b A Ao m vERy] wiite], iR MDS b=
A HES e uehA, S BAES A HE AX 58 SV ek g9 Y /me 4%
AAF (71, ClBEREAE T G-CSF)e A=7F S7-drh. 2y, B2 MDS APl A ol s A8 RE o
ol Fzhgo] HAEY. oAE E¥, ¥Rl 48 AX YL Ue FREL BEg d HFeE x4 2@ &
7] 45 vEkd vk mepA], B gAA Y] sy e 1 o]4ke] GDF11 B/%E EWN B AFA =4
(Shh Bz o1 olde] GDFS, <MEIR] A, HE[R] C, HEWL E, % BWP6S] A=A F7F DA MDSE 2 % A}
£ As3ted ol&d & Uk, 5A FAAEC dolA, MDSE v A= MEAH o R EPO 78 A<
E3hEo], E A 194 Shup E= 1L o] GDF11 H/EE= AERI B A¥gA EF (Bl e 1 ovu GDFS,
MEJRI A, NEIW C, MEJW] E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, ¥ BMP10¢] A&7 ZF7} A3

A& olgdte] And = Ak, ©E pAEel oI, WSE 4 fl= A 2 AN o}Ur LS
ol’de] GDF11 2/ AENl B AFA B4 (51} ®i= 1 o9 of GDFS, <JElWl A, E]W ¢, AEnl

BIP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9,  BMP109] M=% =7} A&} A5 =W, S=r|=, ﬂ
R, opAPMER, MBI, dZ|ERFOE, BASAN, QHFEEEALIE SR2ed, T2|a BagiEY

(G-CSP)o] EFHE, WDS A 9% b E 7 ool Fo AR BAW HyHe] Amd 4 Ak
A oeh(ferrokinetic) ATl =Astel AMBIH W, FY, wE Bz S8 Qe TEEAAY,

Ricketts et al. (1978) Clin Nucl Med 3:159-164 Zar], Wl &3} A A&
=, old = <toll thre] HE e ATEA (HEET)ol EAFTAE, 445 RBCsS AR <
[Tanno et al. (2010) Adv Hematol 2010:358283]. ol#|&t RIFe|A, “d< RBCsO] H]&H}A A4t
P ERXAY FFo Aol Eisti 24 AiAhFo] A&HET. FTAAR] F7)7F 4% dAEE, ol
FoE dPEEREAY FEE AR Bdgt BFE FEA7, EFY HAYFAH LR IFte] FAAH S
2 R g 2 [ 74, Aizawa et al. (2003) Am J Hematol 74:68-72 Zal], Holt-Hid & =
[ 7}%, Di Matteo et al. (2008) J Biol Regul Homeost Agents 22:211-216 Zal], :LF/]L! 2|5 RBC 8] &l

3

Z

ol %2 A I3[ 74, Pippard et al. (1979) Lancet 2:819-821 FaL]Z olojxt}. ulelr, HE A

2E FSgozy, B gaAe GDF11 Z/E= QER B AFA L A7) 718 FAAL = o, mEpA

ol WidS A3 7|a, By olyst Asd dPyERIAYE F£F vARY, F HF, 9 23 H 333

AFE WS SAE = drk. dFE FAdE oA, B HAAY st e 1 o)t A =4
[e)

(7F%, GDF11, <Eldl A, E]dl B, e ¢, HE]W E, GDFS, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B,
o

BP9, H/HEE BUP10 AFADS WIE 9 5w BP0 7% % ofyet S o5 HW v, Holt-f =

H = geEe, d A5s, 2 oo b eyl x¥¢", vadd AdT A4S AR EE UAEed o] 8d

F oAk HEEde A, o e HEle 5 Ee 55 FF 2 AU #EE 2@t =59 =

A =59 23 95 FE=E v B9 ojyg AAH R thE ZAqAME TAE ¢ It [1F,

Musallam et al. (2012) Cold Spring Harb Perspect Med 2:a013482 #a1]. ZHol-Hx® = Westz} g,

S HEg s W o vdg dHE, Ives 2 F 5SS Eai‘_q [ 1% Haidar et al. (2011) Bone
2 o]

48:425-432 1], A HRepe} A, FRF ¥ 2 2 Zéiﬂ Hohg [ 7}%, Musallam et
al. (2012) Blood Rev 26(Suppl 1):S16-S19 #Z11], t}E UEu| = “;—l 7F A Tor%/ﬁﬂz [7}%, Galanello et
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al. (2010) Orphanet J Rare Dis 5:11 &ta1], 8]z H-3opR3st AH [Lekawanvijit et al., 2009, Can J
Cardiol 25:213-218]% X & 3it}.

e

Hla 4 A8g3449 7Hg S8k 492 AFand 357, F14 AEI2HgSoe] lon, ofuf
- g e RIEY o] AN EdES Aokt A
Schrier (2002) Curr Opin Hematol 9:123-126 Za]. XA Fsnd-
AR Felgol shtolw, F3 sjEe] wstE U.S. 9 dAAH=R
| AET) [Vichinsky (2005) Ann NY Acad Sci 1054:18-24]. o]9] AZbA] ulg} x| Faiwld =3
o kA, a-AFANEL a-AFIRE vloly (a-AF 2
220 FAA), dEFER H 23 (3709 ®#ell A9 a-F2R FH1A), 28 a-AFHRE Ho]
d B
o %
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Mo
R A = A
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ofy 2

dolrgons wa kel 47)e] Wol Ad a-2ul
mlolu (3 B-AFAND HFomE ded; shtel
l

B!
el b

~
\}

Aol ol 27 poZEu ), ARIEN £ AZAND NS Bl BY B-BEM A, 2ela b-
AZIANY WolA (Cooley WP E Fel7l; 270e] Wol A p-22ul FAx: B-2= G ¢
@ PAE 2SS TFAY. p-AFANEL 0F ol 99 i 9 AAE

[e]
i, dA B #els 8%t B-ATaNE &xke] vt S A

= 1w
FU2 Qstel AT FhEVIE AAW, £AS} o) AEF 4F FLL A% D AV A4 FIF o)
a4 A8, 4%, AA5ARE, PIASARE, Sy, 2UEE, 2 2983S oplE & o
J T o dolA, & Al st

[7}%, Rund et al. (2005) N Engl J Med 353:1135-1146 #i]. =4 FA|d=
EE 7 oo]4e] GDFI1 %/ NEN B A BF (A9
C, SEW E, BUP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, @ BMP10] 37} ZAaha)& EPO =& 2449}

Aoz BiHo], AFadld SIS AE5sh=d ol&E 4 o).

A FA A E QojA], E o VH sty e o olAbe] GDF11 Z/EE e B AekA] E7 (AegzHog
S s 1 o)Ako] GDFS, AEIW A, dEIW C, AEIW E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, %
BMP109] 7} ZA3&A])S EPO & iﬂ A ey or H3Ho, AFfRd T o9 vady HgT
A Felg A=msked olgE F vk olglst Aol HAARTFAY WE (Fd B $HA); HEFPA
A RE (F8 1 2 1D; A48ET i, §18 AR ETS IAFHE J)uvAl A9 dE olE HH,
A AR (AR AR, Fad AFE EBEe ST 892 18ke]), Idolwl Ay (AdF AR, 94 Wd, &
A B4 A 7)EEA, B i AFHZ Qo)) EA R, = Auolyi= 99 (HAHF Ay
o Hd, FiteAd AdAERTFAY WE, = FANdy)o] 93 %Mxﬂ,ii dRlo]l H&= AgAIERFAI Wl
g, dF B4, IFEAFT (EFFs) adan EeEEE Xdgske R g ARF
AYF2EX 29T, I8a Ho5e s

EA FA o5 olA, MDSS O}% A= i o R EPO 84 A9 e, &
o) GDF11 /X HEW B AaAl B2 (Sh E= 1 o] GDFS, HEM A,
BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, ¥ BMP109] M®% Z7} AdA)S ngur
g Bz ﬁﬂ*ﬂr Eteo] ol&d & k. olyd ey RAS ARV Astd AP AE e d_fédu =
FAA A, d PAAES S A 71He ks S8 93] o], A

_IN EO&

J_c( t H

-7—3- 51—], SlR= Eﬂ‘ﬂ A, Zh, 2 EuAeA 54 2 AR R XAl H FH o8 o]ofxit).
webs, Hlgdd AETAEE wFor ok gle FAE A BHx el iL /= oA d s
£ FXA7)aL, o]l& Qlste] 22 F #AHEE WA e JHAATIV] Ak, sy e 1 o) H-ZAEold

A2 Agste AS E3 x¢3t) [ 774, Hershko (2006) Haematologica 91:1307-1312; Cao et al. (2011),
Pediatr Rep 3(2):el7 1], a&HAQ H-ZAeoly &4 s|=54 gz 9 4t s Fo BikE &3
o giiE d 545 AT ¢ e v-Edsd Zdd Ho Abstd FEil A2H o] dEAor A%
stal, oEla FIAIZL 4 lojoF o[ 7}F, Esposito et al. (2003) Blood 102:2670-2677 i), ol &4
< FERAOE ggFsiAR, v BF 11 (IAHEHOIE £4), 2:1 (EFWHCIE), EE 3:1 (H]dlHo]
E)9] sleEEolA AE A dxe 34 SEEE" W AREFAE SEHAA 7 s AL B E AL AT
A= P_Torf?l—ﬁ} [Kalinowski et al. (2005) Pharmacol Rev 57: 547—583] ddtd oz gyAel H-ZAyolE
EAL e o] A A HEE £ AT B A BTN SEE U, diAHor we @A
(74, 700 @& wghe|ty.  H-AYo|E A} Fold o= HEAT, mid FHe FoE f3te A
7199l dAtdigolE &2, A5 @4 F4 52 dulgzZ2(0dEHelE) H fH g S A(EHE)E X
ek, 2719 H-AolE A vY FoE 74 5 a9 ZAdolE ddare] wEE A ¥

_72_
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Aol Aol glar, deASA BEo] dote A BAE EF FRshze Aol 9ee melEd [Cao

pul

et al. (2011) Pediatr Rep 3(2):el7; Galanello et al. (2010) Ann NY Acad Sci 1202:79-86].

B oA A o8 wlel o], "~sl HMitEo] " Ei "wg Fol'i Al 2 ao] A A
(1, 270e] sgtze] BRelA FAll maAolm, ojrlet ¥ iRl Fx wNE LT
o Wrje) FodE AW, EdE g, WA, wi dgelA A
A% SRR $UF A9
I ootk mebd, ole@ AmE we e
A S S 1 O GIFLL R/ AR B A B (@f, o
Wl A, HEIH C, NEIMNI E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, % BMP109] &y} H+=
= o

’e

of Fol=l 4= giu}. %‘%Xﬂ.g
Aoty AAd o]l g¥+=
HalloF & Zlojt}.

EX FA g5 gojA, DS ¢k SkatE HElH o2 FP0 84 SAAY BEo], B wHAAY s} =
I o)e] GDF11 /%= AEN B AdA] &4 (St T 1 o]de] GDFS, AEM A, HEW €, NEM E,
BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, 2 BMP109] A ®lAd Z7} Z3A)L H

sk AT e A XA} H3Eo] o]f§d 4 k. troA FE AAEE

A AAE, AE 2 dAA Rz SA4AstE d-vlE: duEel dWzxade] BHE fE5te ol9 T
3 A WH Fo FHEAEAR Y. W2 oz, AU AEe] F ogA4s AaAA, FAY g
1A= BERE Ad3Ad ZZ2d ol 4 vt [ 7%, Nemeth (2010) Adv Hematol 2010:750643 Zbir]
olgist HEE B-AFdwIEe viex RN FUME FAY @3] {3k gy <o AnkdHr:
[Gardenghi et al. (2010) J Clin Invest 120:4466-4477].

1o o

N

¢

Aelxo=w EPO 8 A H3E, & WA st e 1 o4t GDF11 Z/Es dERI B A3A &

(3l T 1 o)k GDFE, 4EIRl A, HEIRI C, HEHl E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B,
BMP9, = BMP109] A&lA F7} Qi"ﬂxﬂ)—o— 43 for treating H18s of Wo|E RBC A% WdS X m5d=d =
g 88 Zlojn, ogd ¥ REHY (A7), RERT F(UTA), 7P e Hg8E A
(M27F24) RBCsell &) E4 3t Tﬂr

54 dAldEel oM, AN E A58 vl sh H= 1 o] GDFLL B/ NEN B A

A B (B WA s T 2 o]k GDFS, NEIW A, HEINI C, HEN E, BMP6, GDF15, Nodal, GDF3,
BMP3, BMP3B, BMP9, 2 BMP10¢] A ez =7} AdA])et BP0 &4 ZAAES /MAolA Fogtoan, 8E &
st JNAlY] NdES A= EE oﬂ‘ﬂ 6}—t— WS ATt 5A FAdEd oA, B HAAY s e
o]Fe] GDF11 H/%+= AEW B AaAl 4 (vt = 2 o]k GDF8, AERI A, AERI C, AERI E, BMPG,
GDF15, Nodal, GDF3, BMP3, BMPSB, BMP9, = BMP109] MEZ 27} A3dA)S FPO 4834 BAA S Eatale],
EPO2] fz}%a AA B A 22 FAEAAA olF A 8FHE FARES A= ol&E F o
o olE WY dA A8 e o XRo] F&3 = Q.

2 EAA Y Sl EE L ool GDF11 H/E= AEIR B AFA EF By e 1 o]de] GDFS, AEIWI A,
NEIY C, NEW E, BMP6, GDF15, Nodal, GDF3, BMP3, BMP3B, BMP9, @ BMP10] ez 37} Z3kA])e EPO
TE&A &gAet 5], 53] EP0 FE&A A ¥ W Fo] EFdA AP Az FUHE 5T 2
. o H& F —Erau EPO &4 &A1 AFd A FAst a3 2 S AaA7|ed f9F
S 9th. EPOS F9 HALL JdF B, RIl EE EIEN £ JEI 7 2 HEdrEES
EgHett. dE —aﬂlzﬂa T2 1¥H(E FAFeR nFEYge ofsh) 2 ¥ HFoRE oofd & AUtk
HigE EPO9] thE H2E, olE5F dFE ndty AR, T, AEFAA-HAF ¥, dE 4
(obstruction of shunts), A< A 2 FHZzo= 9lst W= Y, )z A AE o A¥ T

gAdolty, 7%, Singibarti (1994) J. Clin Investig 72(suppl 6), S36-S43; Horl et al. (2000) Nephrol
Dial Transplant 15(suppl 4), 51-56; Delanty et al. (1997) Neurology 49, 686-689; 2 Bunn (2002) N Engl
J Med 346(7), 522-523 Za1).

© WAA Sl A@A7E BPOSk= v 7ol ofel Zgdud, ols Ad A= EPOCl # wbSehA] ¢ dhabsel
A AHd Ax R HraEn FEs SRS 782 Aov. dE W, & WAXY A= A UiA
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Y
=

7}g Fo] Eeke] EPO (3300 IU/kg/week) T2 SR IFER FFo ZIM= B3 FFog FIMAIIA
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(1988) Biotechniques, 6:682, 1988].

= 4 %
= o7t °J°]%91 Al whel @i, dE &Y, ¥23E
, E2ELEY, A9 E LAY, EAd e gEold, A ae
, HEnEdyagEdad, 8 tarold EAgE|d IR0l 23

2 =

Aol T olgd 4 9l EEFo xAHIE dF W, HAVI-5olA, AX-5ol4, a Avw
(organelle)-5o]Ao] 7|9ks F= A T3 71y, A s = ot

A

2 oatg e g dibgoz AWERvl | tgo] AAGE Faushd o Z oolsE Fojn, E o] AAld=
E4 FAld e AHE 93 Ao, B wdo] 37 HE JrE gt

AAd 1t ActRIIB(L79D 20-134)-Fc & ActRIIB(L79D 25-131)-Fcol tid 2|7t= A EolAlo EXA

Aqd Mzl diste] A 790l AR opmAbs ZHe B oI 19 opm At 20-1347)F ESHE Wo
ActRITB-Fc &3 wrald[& wAXol A "ActRIIB(L79D 20-134)-Fc " &3 @mA, Fx4, Wold|, So=
A= B owage A9 WME:23]e AFT 2 AR BE3F A8tz AAd o EAsECtn oju] B
vh otk (713, U.S. 53], 8,058,229 #Fa1). wWEd §3 & (ActRIIB(20-134)-Fc &3 wajd)e
Sate= Al éb vlalste], A7) ActRIIB(L79D 20-134)-Fc Wolxl= NEIWl Aol thidk A% 3slee] Adze

aEla wEb dE A S48 AYgstE Tl gAaEY, GF119 A% 3 AsE A9 oY e
AskE RS 5oz vk, AWM, 47l ActRIIB(L79D 20-134)-Fc R olA|= tﬂﬁé?}% ActRITB(20-134)-
Fe &3 ©ulds nluste], A48 AX $£ES IV s8] 4938 ° agde zlo] weAvt. wet
g dlolHe #EE BEIA 42 e A A EHelA] Frhe A L}E}LE}.

olF-AF4d %0124] ActRIIB(L79D 25—131)—Fc (ﬁﬂf = UWWQ] Al WEi49 B oyl U.S. 53

=

o r

do oox &£ o XN 2

@ﬂ JEJ}O % ¥ ZgaE zugoﬂ o] cheket ActRII WJE (7}%1, GDF11, GDF8, <E]¥l A, <E]W] B,
BMP10, BMP6, = BUP9)ell oJs tf 54 3= ATt 7] A¥E E 130 YERdT.

of delelst the dolEE meld W, | &

+ ActRIT FZF=+= GDF11 ¥ HEIN Bolgte=

A7) wpEe] gl A el A, e C,
AL ANE.

Aol 2: GDF-11, GDF-8, ¥Rl B, HE]W C, Y HE]Wl E-FAE Ao Qe gt =53 £4

ol =7ty AY AL FES 24717 18k A ojor 5
AL waatdrt. o Holg: tarld AE AT £FS Z7)

HEIRL E, BUP6, B GDF8S A (A3)sts 2lo] &3t 5]87Fs3at

=

A-204 S XE] FH2F £AE o]&3ste] GDF11, NE|Wl B, NEJR] A Bl/HEE GDF8el o3 Al Al F-GDF11/
NER] B o]F 5ol FAe giE HFRATh. o] A2 Fiofel o] AWHAT (1, U.S. 53 &9 ¥
T 2013/0243743). bS] AwEiabH, A7) A-204 ElEH A #A4E SFoRFE fE A7 FEES

= A|3E A% Dennler et al. (1998) EMBO 17: 3091-3100014 M=% @€ =¥ pGL3(CAGA)12E ©
CAGA12 RE]Z = TGF-B WA S48 (7FF, PAI-1 4] A8, wala o] WEE Spad2 2 3L %6}
o AzAASHE AAE (7FF, GDF1L, e B, HEIN] A, 2 GDF8)S 95l dwntz o=z o] &F},

b oo
_?{_',
)
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AL, A-204 AEE s} EE L o]Ate] 48-9 ZHlo]ER Hugth. 29z, 4] A-204 AEE 10 pg
pGL3(CAGA)12 E=3 pGL3(CAGA)12(10 pg) + pRLCMV (1 pg) 2 Fugeneo & FAZGAH T, 392, wi#] + 0.1%
BSAol &4 2|t= QAAE (7}, GDF11, HEW B, HER A)S F-GDF11/AEI B 01%—‘—%01@ @A sk A
Al Frbent. APHom, F-GDF1L/HEN B o]F5o|H A= Ao F7157] A 1A E2 AAER
ApdgeAed dert vk o= 641 F, Y] AlEs PBSE AlHEW, Selwn

ol
=4
il

M
oo
o
N
-
b
o
olA

52 ZAHTA BAS A P51, Smad2/3 43t B A9t 3-GDF11/NE R
B o]F 5017 aA9 Ad] A FA3 oz} vluste] A4dr).

Ao 3: 3-GDF11/3-<ME[HI B o] FEo|H A= g

19589 70 C57BL/6NTac wh§-2252 F29= 27 s shfoll et whg-2ofA] 35 &<t 793 23]
Jlak FAbl o3 mlelF (10 mM Tris-¢kEe ¢, TBS) Ei= F-GDF1L/F-ElRl B o]F5ol% A9
Foldnh,  ZlEAddA dde] s, T 35 Fol o] FyHE. e Anse AT 247
(71, M2, Abaxis, Inc.)E ol&sfe] A o] diste] wAd Zolvt. 53], A5 54, A9 Ax 7h&
E (RBO), sIZIF=W (HGB), 3 sl=asl (HCT)ol 3he Ad A vzl glojr] wigke] tfsto] whe-=
Eo] BUHd Aol

Aol 4: 3-GDF11 34 2 3-[Nl B A o] A3t Fo

1958 ¢ 47 (57BL/6NTac vl-~% 47] AdE shvo] FA92 Sdgyrt: o252 H]o]E (10 mM TBS),
-GDF11 &A|, s-HEIR B &, E+= F-GDF11 & -JdER] B FAE FARETE, 7|EdddA] ddo] 54

Hal, Fo] 35 Fo ddo] F=xHET. A ARELS FAst 7] (74, HM2, Abaxis, Inc.)E o]&3d}o]
ME FX st #4E Aoty 53], o W, 48 Ax J2E (RBC), dRZEZR (HIGB), ¥ ==
3 O(HCT)ol 23 AE Ax w7l dojA Wl gt npg-2~Eo] HUYEE Fo|t}.

AN 5 HEEAA QoA 3-HEW B, 3}-GDF8, ¥ F-GDF8/GDF11 A S Fat

374A @A, a-9ENl B, I-GDF8 A, H o]FEo]F &F-GDFS/GDF11 FAEL npf-2o ALY S A=
e ol59] Y (19, A48 Ax, dREE8, 9 538 5o S7hl diste] Hrbech. C57BL6 WS-
2 (8-10 F8)E v 5/ AE Aoz UF o i) wlelF (TBS, 9 23]; HshHE A&, ii) &-dgNl
B A (10 mg/kg; 59 23); ASHE A=, iii) F-GDF8 A (10 mg/kg, 2 23); HAHZE A&7, iv) ol
Eo]# 3-GDF8/GDF11 &A (10 mg/kg, F% 23]; Heh= X5, 28]l v) -AEWl B 34 (10 mg/kg, 5%

23]; I8t A7) o]FEo|2A F-GDF8/GDF11 3] (10 mg/kg, % 23]; ¥she 2Fo=z A&, A8 2
S ok oAy, A "N JLeE ufyfSr S E A

N

Mol AeE thR(hE)} Hlastel, F-olell B FA BHom AW vk Y-GS FA @EHoE
AR s A AZFE oRtel F7 ANTh. 16 FR A7) ol F5old D-GDFS/GDF1L FAE

Aglg wpg-2olA 48 AE ol A AAdA] Zrt #EEAY. = 16 Fa 2y, AP A
o &3t= F-oEdl B A9 7] o]FEo]F F-GDFS/GDF11 &A¢] 3oz Ay whgzoa BHEQ,
7Hg, A7) 2% 89 dix A9 Blusls W S AE X FFEe] 49 T/FEAT (8.8%). =
16 a5, F-dER B A9} 4] olFEold F-GDF8/GDF11 Aol 23 A RE& diZE A vk
S o 7t Y AEFEW (9.6%) 2 FARAR (9.1%)E or1FTE Aol BEE A

oA AAbE 2R EE FolA F7F ActRID 2= AdA (JAA)7F &0 T2 u, g9 A, dnz
g, 2 FRIFaEy FEo] SUHEE Ao FElEith. SuEARE, @Y ActRID =] AdlE Y AxE &
ol oA FoHA mRE XA FAdth. gy, HAS 2709 ActRIT FREe] AsE Wg%ugﬂo Z
ANA = ez woln, 37] ActRIl Blg=so] Asd ) A8 Mx 53, ¥y ojyg draay 4
ARAZ Fol old 9 & adrh #EET. ook $, olF dlo|E&= thF ActRII #IH=TH @fé?*ﬁ
el 71odgith= g AWstal, olE RIEF wEs| shuE AdAl7IE AL dRAE, dERIFER, 9/EE
A AE oA A3 T/ G55y A &S 5 IS Uehdth. mElA, ol Aoz
el A AETAES FA717] % G Ak s (7, #Ha 27)) ActRID =E5s 14o=
&= AS YeRdL
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7hel

[ ([]

CIE

ActRTIa
ActRTITb
Ratllb
Piglib
lousellb
Human lIb
Bovinellb
Henopus lIb
Human 1A
Consensus
Ratllb
Piglib
Mouselib
Human llb
Bovinellb
Aenopus I
Human [IA
Consensus
Ratllb
Piglib
Mouselif
Human llb
Bovine b
Kenopus Il
Human [IA
Consensus



181

241

301

361

421

481

541

601

661

721

781

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121

=H3a

tcececcgecece
gctgggcecttc
cgcggcggcyg
cagccggcca
gcagcacagc
gctcaaggag
gccgectgcag
cttcctggag
gacggaccca
caaggtgatg
ccgcccagcece
cgcaggggga
gcactcacgc
ccgccagceca
cctggctgtce
agtcctagag
aagcgagtcc
ctggatcatc
gttcatgcaa
tgggccctgt
gcagcagatt
aggtggggga
ccatcccecee
accaagccgt
gggaaagggyg
ggtttgacaa
cagcagtgag
agaaagagac
tggcaaggtyg
aaatcaaaaa
gtgagggcag
tttttttggt
cccttattece
ctccagggtt
acccatcatc
tcatggaaat
ccctcaacat
gatgctgagt
agagagacca
gagagagtat
aggagcagta
agggaataga
ctaaccccaa
tttcctttta
gaaaagcatc
tggaaggcta
cattcctccce
ctcaatggaa
ccacgggcac
gagtagtggt
cctctgcectce
accctatcct

ggagaggtgg

ccagtcctcc
ctgctcctcg
gcggceggegyg
gccecgteeg
cgcgagctge
gcgcccaaca
cagatcctgg
gaggacgagt
gcagtacaga
ttcacaaagg
acagtctacc
gg99gcggag
tcaggccatt
cagagcaact
acctccctgg
aacacaaaac
cgctgctgece
gcacctaagc
aaatatccgce
tgtaccccca
atctacggca
tagaggatgc
aagccctaga
gtgcaataca
aagcaggggc
aaagacagag
aaggcaaaga
tgaaatggag
aggggcttgg
tccattcttt
gggcaaaaag
atttggcttt
ccaaaccctg
gggaatggga
accctaactc
agtaagaggt
ccaggatcta
tatttagcca
aagagcctct
agagacccca
aggaggctga
gccagcagac
agctcagggt
tttttggaat
tgacaaggcc
ggaagcaggc
acaaccctga
tgagaaatga
tttatggaca
gaagagatgt
ccagctggac
tacttcacca
gggtaagaat

ctceccctecece
ccctggaget
cggcggcgge
tggcgcecga
gcctagagag
tcagccgcga
acctacacga
accacgccac
cagatggcag
tactgaaggc
tgcagatctt
gccggcgtcea
ggcagagcat
ggggcatcga
ggccgggagce
gttcccggeg
gatatcccct
gctacaaggc
atacccattt
ccaagatgtc
agatccctgg
ctcccccaca
gctccctceca
acagagggag
atagtcaggg
agatgtagag
gagaggcaga
taataaatga
tatagtttgg
tctecttcte
atttgggaat
actggaatag
ctctccccaa
gtaaagggca
aaccttttct
tagggtttaa
tataatgaga
gagggtgcag
ggaatggccc
gagtcccctg
aggttacagg
caaggtggga
ggaagagggg
ctaacagtac
agttagaaca
agagactggt
cccattctcc
cagcacccgce
taaaatacct
gaggcttaag
agtgcctaga
ccaggcctcet
cttcagcaaa

ctccagcatg
gcggececegg
ggcagcggcyg
gccggacgge
catcaagtcg
ggtggtgaag
cttccagggc
caccgagacc
ccctctcectge
ccagctgtgg
gcgactaaaa
catccgtatc
cgacttcaag
gatcaacgcc
cgaggggctg
gaacctgggt
cacagtggac
caactactgc
ggtgcagcag
cccaatcaac
catggtggtg
gaccctaccc
ctcttcecge
gcaggtggga
tggggagtgt
acagtgatag
agagacagac
aagccccaca
ggagatcccc
tccctceccaac
ttttatttat
gagggcccct
cacctactca
agagggcgga
gagccaaatg
gagctgggga
gctactttaa
cctgcttatg
tgctcccagce
ggtctggaaa
gcatttgaat
aggattctgg
agaacaagga
ctggcagcag
gaggatggga
tgccatttca
tctggactca
cacagccaag
ctcgctgtgg
aggagtcaca
agccaaggag
tggctccagg
actgtcactc

gtgctcgegg
gg99g9aggcgg
ggggtcgggg
tgcccegtgt
cagatcttga
cagctgctgce
gacgcgctgce
gtcattagca
tgccattttce
gtgtacctac
cccctaactg
cgctcactga
caagtgctac
tttgatccca
catccattca
ctggactgcg
tttgaggctt
tccggceccagt
gccaatccaa
atgctctact
gatcgctgtg
caagacccct
gaacatcaca
attgagggtg
ttgaagtttyg
agacagagga
gaggcagaga
ccaagcctcc
tgactattca
agtggccagg
ttatttattg
gcccactgtg
cttaagcact
cacatgaagt
gcttgaattg
tgcgggggtyg
accctcaggt
cccaaattcc
ctctatcttc
gcgttaggag
ccaaatcact
aagggggaca
agcagagtgt
ggaggggaaa
aggatggaga
agtcactagc
ctgtgcctca
agatgaattc
gacagataac
ggcttcagag
ttgagaatct
caagagctta
taagtagagc
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cccgcectgcet

ccgagggccc
gggagcgcte
gcgtttggeg
gcaaactgcg
ccaaggcgcc
agcccgagga
tggcccagga
acttcagccc
ggcctgtacc
gggaagggac
agattgagct
acagctggtt
gtggcacaga
tggagcttcg
acgagcactc
tcggctggga
gcgagtacat
gaggctctge
tcaatgacaa
gctgctctta
agccctgcecce
ccgtteccccg
aggggtttgg
cagatgagaa
acaaaaagag
caaaacactg
tttcttccac
gtaggagaag
ggaaggggaa
tgacttttca
cccegtttat
tgtataaagc
ttagtttcta
aagccagttg
ggagagagaa
ccaccctcat
ctcagccaag
aggtcaatta
aggtcaagaa
gctctgggct
ttttagtctc
ataattattt
gtacagtggg
ctcccgggcet
taggcccatt
gtttcttcce
tgagcactta
cagggcacca
tacaagttcc
cctgatccac
gaggatgtca
cagcagttac
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3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201

k1

61
121
181

301
361

#3b

gggtctgata
ggctcattct
tatgtgacca
tagtgagaaa
agcttgcctt
atccttectt
atttccttgg
aaatgcctcg
tacagattct
ataccaccaa
ctcttatgaa
agaggcacag
ccccteccac
agtgtaatta
gggtgtctga
actgagatca
ttatgtgaca
cacaatccag

rg,
N

mvlaaplllg
gcpvevwrgh
gdalgpedfl
wvylrpvprp
kgvlhswfrqg
gldcdehsse
ganprgsagp

aaaacagtac
tcccaagagc
cccttgagaa
gtgaaacaag
cacccatata
ctgccccaat
tggaaggaaa
tgatcttggc
agagagctgg
ataaagacct
cataaatctg
agtgaaggga
cttatgatgt
tcatttattt
ggagtatgga
aggcttcctg
gagggcaaag
cacttgaacc

flllalelrp
srelrlesik
eedeyhatte
atvylgilrl
pgsnwgiein
srccrypltv
cctptkmspi

tgaactaaag
atgactctcc
ggtgatgttg
atctttcagt
gcagctatgc
cctgaaggac
ggaacagaga
agagtaggga
ggcattaaat
ttgtgtgtgt
tgagctgaag
cttggggggce
gtgtggacct
tgtgtatttg
gctgacaggg
gagggaacca
acggccatag
tgaaaaaaaa

rgeaaegpaa
sgilsklrlk
tvismagetd
kpltgegtag
afdpsgtdla
dfeafgwdwi
nmlyfndkgg

taaagcccaa
cccttggcecca
gtgagcttta
agaggaatgg
taaccccaag
aagacacacc
agtgaagaac
ttgggcaata
atgggggaca
gtggtgggtg
tctcattcce
acagctcagc
ggccagtgcc
tcacattgtg
gcattggaat
ctgcaaaaag
ggtgctctga
aataaaagcg

aaaaaaaaaa
eapnisrevv
pavgtdgspl

gggggrrhir

vtslgpgaeg
iapkrykany
iiygkipgmv

gctggtgagc
gttggtggaa
acatcttatt
gcagggctgt
cctctctgge
cggccatcaa
agatacctcc
agcatcaggt
cttagaatac
ggg9g9g99gggc
ctgttcctcc
aacccagtgg
cctctgaaca
tgcatgacag
gccaggaaag
gccatcaggc
gttttgggat
gtcaaagagt

agvggerssr
kgllpkappl
cchfhfspkv
irslkielhs
lhpfmelrvl
csgqgceymfm
vdrcgcs
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aaactggat

ggggcaaagg
cctattctta
aggctcttc

cctgttcttce
accactcac

ctccaaggtc
atcttccctce
agctccttaa
aggggtcttt
ctacccccaa
gagttagcac
tatcattatt
cctttgttaa
aacttcttca
agttttcaag
ggtcacatga
ttagaattca

apsvapepd

ggildlhdfqg
mftkvlkaqgl
rsghwgsidf
entkrsrrnl
gkyphthlvqg
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821

2881
2941
3001
3061
3121
3181

55a

actcggctcg
cggtcgggcg
ggcctgggge
cggatccccg
ggagctcgge
cctgcagatg
ggccctgege
cctcgacggc
cttcgccgag
cgaaggcaac
gccctacgtce
gcagggccac
ctggcatacc
actcaaccta
ggacccaggc
caggcaccgce
gcaacagttc
cggctactac
ctctgcctce
cggcacggtg
cgatgatgag
ctgcgcctga
ggcttcttcc
tgggctgtgg
aaccagtcaa
tagccacgca
atggatgcgg
tgagcagcca
cataaaagca
atgcaggggt
cctgctctge
gcctggggag
cccgtcagag
gacatgactt
aaatttgatg
tgaaaaagga
ggaaagaaaa
ggggacgggt
aggaggcatt
ggagcagcct
cccatgtggg
ccgcctgcecce
cttgccgatce
ctagatgtcc
actggactcg
ttttaagcga
ctgccatttg
aaatgtatta

gacggtgagg
acgtttcagg
acacccagaa
tcatctttat
caaacaattt
aataaaagat

cctcgcggeg
ctgggggcecg
tcacccacgce
ggtggctcge
cgagtggacg
cggggccggce
aagctgcacg
cacgccagcc
acagatggcc
cagaacctgt
ctggagaagg
ggtgacaggt
ttcccactca
gacgtgcagt
gaagagtcgc
attcgcaagc
ttcattgact
gggaactact
tccttccaca
aactcctgct
tacaacatcg
cagtgcaagg
agcccccecgeg
agatagtgcc
aaccagagcg
cagccagacg
tgacaaatgg
ccattcccac
caaagacaga
ggggagcgcea
ctggctcgat
cctgtccttc
acctgggagc
atgtgtgtgt
ctttaactga
cttttctacc
aaagttgcaa
gggaatgacc
cttgaactgc
agttggtctt
ccccagccat
gceccgcccge
tgcgtgtgtc
aagtgccacg
tacgactctt
atgattgctt
aaaaaaagtt
tacataattt

ccatctgaga
gtatgaatgg
ggtagagtaa
gtttatttaa
tcccatagac
tgagtgccac

ggcgcecccteg
cctgccttct
ccccgcecgac
aggacacctg
gcgacttcct
ccaacatcac
cgggcaaggt
cgggcgecga
tcgcectectce
ttgtggtcca
gcagccggceyg
ggaacatggt
cggaggccat
gtgacagctg
accggccctt
gaggcctgga
tccgectcat
gtgagggcag
cggctgtggt
gcattcccac
tcaagcggga
caggggcacg
ggaacggggg
agggtgcggce
agaaccctca
catcctgcca
cagcttagct
cagctggccce
gacgcagaga
gctcggegga
gtctgcttct
catgcccttg
aggggcaatg
gtgtttttgg
tctccaacag
aggtatgacc
tctgtgcecct
cctaggcaag
tgaggatggg
ggagagatgg
cagggctgge
atagcacttg
cagaagtggc
tgaactatgc
tttatatttt
ttaatgtttg
atttttatag
tggaaccaaa

tgaggtggac
attttgttta
aaatgactat
taaagctccc
ttgctgttaa
gggaaaaaaa

tcgccagcgg

gctgctggceg
gcctgeccgeg
tacgtcgtge
ggaggcggtg
gcacgccgtg
gcgcgaggac
cggccaggag
ccgggtcecge
ggccagcectg
gaaggtgcgg
ggagaagagg
ccaggccttg
ccaggagctg
tgtggtggtg
gtgcgatggce
cggctggaac
ctgcccagcec
gaaccagtac
caagctgagc
cgtgcccaac
gtggtggggce
tacacggtgg
ctgagatatt
actgacatga
cccacacagc
acaaatgcct
ggccactctg
gagagagaga
ggctgcgtgt
tcceccagect
tcgagggaaa
accgtttgac
ggtggggagg
ttgacaggtc
ttttaagtga
tcattgggga
gggatgagac
gggtgtcccc
ggaaggcttt
cgtggacgtg
cagacctgcc
ccttggccga
aatttaaagg
ttatacttga
cactgattta
cagcaaaaaa
gaggccaaca

gttctgagca
ttcggtttga
gatagaatgc
cttagattct
agtattgtac
aaaaaaaa
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cgcaccatgg
gccggetgge
ccgccgecac
ggcggcttcc
aagcggcaca
cctaaggccg
ggccgcgtgg
cgcgtttccg
ctatacttct
tggctttacc
gtcaaagtgt
gtggacctca
tttgagcggg
gccgtggtgce
caggctcggce
cggaccaacc
gactggatca
tacctggcag
cgcatgcggg
accatgtcca
atgattgtgg
acggagggca
gctgagtaca
tttctacagce
aatactttaa
agcctccagg
gtcagtcgga
aattgcgect
gccacggaga
gcccegtgge
gggatccttce
gagacccaga
tgtttgtggc
gagggagaga
atccttgcca
aaatctgaat
cattcctcta
cgcaggagga
tcagcggagg
cagctgattt
gcccectgecce
tgaacgcaca
gcgccgaact
gttgacccac
aatgaaatcc
gttgcatgat
aaaaaaaaaa
gatcagtttt

gtcccttgag
tgtgtctttt
aggtgtgtat
gtttcataat
gtttgtgtac
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acgggctgcec
tggggcctga
cccecgcecacce
ggcggcecaga
tcttgagccg
ccatggtcac
agatcccgca
aaatcatcag
tcatctccaa
tgaaactcct
acttccagga
agcgcagcegg
gcgagcggcg
cggtgttcgt
tgggcgacag
tctgttgcag
tagcacccac
gggtcccegg
gtctgaaccc
tgctgtactt
aggagtgcgg
gtccegggtg
gtcattctgt
ttcatagagc
aatgcacacg
ataccagcaa
gagaatgggg
tccgagcaca
ggaaaagcag
ttttaccagg
gtgcttcaag
aaggacacaa
ttgggcctct
agagggggct
gttgtataac
tgttctaaat
ggactggttt
aatggcgggg
ccaagggagyg
gcagaagttg
actcacctgce
tgacatagca
cgctcgecect
actagacgaa
tttgcttctt
tagtcagaaa
gaatacagtt
aattttatta

ggcctgcca

ccatccttac
ccttaaatcc
aatttaaaac
agtttaagaa



EH6

[y

61

181
241
301

mdglpgralg
frrpeelgrv
veiphldgha
ylkllpyvle
rgerrlnldv
nlccrqgqffi
rglnpgtvns

cagacatgag
ctgagtccca
tggtgtctgce
aactgccatc
tccagctctg
gtccctectg
tagccaagca
ctccacccca
cagggaatgg
gctccctget
tgtggctgca
gaccaaggag
tgggctggcea
tgaaactgca
ggcggctcett
atgagcctgg
tatgttgcag
tgcagcccga
gcagcccagg
atccttggce
tctacctgga
cctgtggctg
ttcccaggceca
aacaaccacc
gtctgagact
ttctaaaggg
agggactagg
gaaagtcctc
gtaagcaggc
gatgggcaag
tgaggcacta
caagcattta
ccaggctgga
gtgattcttc
attcttagta
ttgatccacc
ggcttatact
ggttagggtg
tceccttttca
ttgccttttg
acatgtgatt

mrlpdvglwl
prithpppga
lyharlwlhv
eksgvlklqgl
epatplccrr
llkannpwpa

aacllllaag
dgdfleavkr
spgadggerv
kgsrrkvrvk
gcdscgelav
dfrligwndw
cciptklstm

ctgtgagggt

gacaatagaa
tgtcactgtg
cgaggctcct
gctggtgctg
tgggggctcee
gcaaatcctg
ggcagcgctg
ggaggaggtc
cacttttcac
cgtgctccce
gaggcgccaa
taccttaact
actagactgc
ggacacagca
agcaggccgg
gcgagaccat
ggggtaccag
cattgctgcc
tgccagtacc
tcataatggc
cagctagcaa
cagggcatct
tggcaatatg
ctggcttatt
gtctacccag
gagggaggga
aagtgagggg
tggcccaggg
gcgctgaggg
agcctaagaa
tactttcttt
gtgcagtgac
tgcctcagcece
gaaacgaggt
cgacttggcc
ttcttaataa
atggtccaga
ggggtgtcca
aattctcatt
acatcatctt

vllwalvraq
altralrrlqg
lptlpgtlcl
dcrplegnst
dhyvdfgelg
stsccvptar

wlgpeawgsp
hilsrlgmrg
seiisfaetd
vyfgeqgghgd
vpvivdpgee
iiaptgyygn
smlyfddeyn

caagcacagc
gacaggtggc
ccctcattgg
gaaccagggc
ctgtgggcac
aaactggcac
gatgggttgc
accagagccc
atcagctttg
ctgtccactc
acccttecctg
gggtcccgcea
ctgccctcta
agacccctag
ggacaccagc
gccaggagga
tacgtagact
ctgaattact
tctttccatt
tcctgttgtg
aatgtggtca
gaggacctgg
gtgactggag
actcacttga
ccaggttggce
aaagcatgat
gggaaggcag
aggaggaagc
taagggctgt
aggatgctta
gttccctggt
cttctttttt
acgatcttgg
tcccgagcecag
ttcaacatgt
tcccgaagtg
aaaggagaaa
gcaacagttc
caaagtcaaa
atcttaaaat
tctgacatca

gtgsvcpscg
pgsvapgnge
rifrwgprrr
vtggprrlld
wrdwilgpeg
rplsllyldh

tppptpaapp
rpnithavpk
glassrvrly
rwnmvekrvd
shrpfvvvga
ycegscpayl
ivkrdvpnmi

tatccatcag
tgtacccttg
cccceccagceaa
cattcaccag
tggtgcgagce
cccaagcaga
acctgaccag
tccggagact
ctactgtcac
ctcggtccca
gcactctttg
ctctcctgge
gtggcttgag
aaggcaacag
agcccttect
ggacccccac
tccaggaact
gcagtgggca
ctgccgtcett
tccctactge
agacggatgt
ggctttggag
gcatcagatt
cccctatggg
tgatgtgttg
ttcctgecect
agaaaaatta
agatagatgg
tgaggtacct
ggggaccccce
ttttcccagg
atttttttga
ctcactgcaa
ctgggattac
tggccaggat
atgagattat
gaaaatcaac
ttcaagtgta
gctattttca
tgtattgtgg
ttgttaaaaa

gsklapgaer
evisfatvtd
rggsrtllae
taghqggpfle
yalnycsgqgc
ngnvvktdvp
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PpPpPpPPgspgg
aamvtalrkl

ffisnegngn
lkrsgwhtfp
rlgdsrhrir
agvpgsassft
veecgca

atgatctact
gccaagggta
tcagactcaa
gagcatgcgg
acaggggaca
acgagctctg
tcgtcccaga
acagccaggg
agactccact
ccacctgtac
cttgaggatc
tgagcaccac
gggtgagaag
cacagttact
agagcttaag
ctgtgagcct
gggatggcgg
gtgccctcce
cagcctcecctce
ccgaaggccc
gccagatatg
tgaagagacc
cctgatccac
acccaaatgg
ggagatgggt
aagtcctgtg
cttagcctct
tccagcaggc
taagggaagg
agaaacagga
ggacaggacc
gatcgagtct
cctccgtcectce
aggcgcccac
ggtctcaatc
aggcgtgagc
aaatgtgagt
ctctgtaggce
taataatact
agttttccag
aaaaaaaaaa

alvlelakqq
stsayssllt
hhitnlgwht
lkiranepga
pphlagspgi
dmvveacgcs
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gdtctscgg

hagkvredgr
lfvvgaslwl
lteaigalfe
krglecdgrt
htavvngyrm

ttcageccttc
ggtgtggcag
cagacggagc
ctccctgatg
gggtctgtgt
gtgctggagce
ataactcatc
agtgtggctc
tcagcctaca
catgcccgcece
ttccgatggg
atcaccaacc
tctggtgtcc
ggacaaccga
atccgagcca
gcgaccccct
gactggatac
cacctggctg
aaagccaaca
ctctctctcc
gtggtggagg
aagatgaagt
accccaaccc
gcactttctt
aaagcgtttc
agaagatgtc
cccaagatga
ttgaagcagg
tcaagaggga
gtcaggaaaa
cactgggaga
cgctctgtca
ctgggttcaa
taatttttgt
tcttgacctc
caccgcgcect
cataaagaag
ttctgggagg
aacatgttat
aggccgtgtg
aaa

ildglhltsr
fhlstprshh
ltlpssglrg
grarrrtptc
aasfhsavfs
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1 agattctgcc aagttctacc tgtaactggc ttcattttca agtcagacgt ttggctgctg
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2341
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2461
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2941
3001
3061
3121
3181
3241
3301

121
181
241
301

ctctgtcccce
gcagccagga
tcaagaaggg
tccaaccaca
cttggaactg
caagctgcac
gactgcactg
acaggaatgt
tcttgatttt
tctcatgttc
tgtgctgggt
tgccagtggce
gcacctgacc
tggagctgcc
tcaccgacga
tgtggacttc
gaacttctgc
ctttcacact
gggctcatgce
cagcaacatt
gtctatgtgt
acttccttga
gagcatctta
actgtgccat
atcccgctag
gttcccaggce
cctgtccttt
atttttgtgg
cccaaaatag
ccaggtgaac
tttctctatg
ctggcttcct
tggttctgtg
gccccagctce
tctatcttge
acctctgtaa
agtcctctat
ttatgctgta
tgtatccatc
agaaccatct
atccctccaa
gcacgcaagt
cttcctttca
aagggctgct
tgctctgaga
ggctggacag
aaaacccatg
ctatgagggt

H9b

cctgggggac
cctttgactt
ccacacatcc
taggactggg
gtgaacaatt
atgcaaaaaa tccatgatga

tgcaacaagg
cagagttgag
ccttccccag
gtggccactc
gagagccagc
ctcacccagce
cagcacctcc
gaaatcatca
cacttctcct
tttgtgcagce
ccacataata
tggcatcaac
ctggagctgg
cataggcctt
ggcatcgact
cgtgagattg
atagggcagt
gcagtgctca
tgtgtaccca
gtcaagactg
ggtatgggca
gaggagggaa
tggaaattac
cttcctgacc
ccccactcca
aaagacaccc
ctactcaatg
atctccagag
aggcttacct
tactaaagct
cccttaaggg
gctgaggtca
taactgtggc
tgcctacatt
tagtccctgg
ataattcctt
ctcctacaag
gtctgcctac
tcacacttta
ttgaggtctc
aagatgagac
gtgggaggca
cccaccccca
ggagtgggac
ctgggtcctt
tcctgaacca
tgttctttgg
aagaggtccc

tgtaaatctg
gaggagacct
ccgaccccca
gtaaagcaaa
tattaatcaa

aaaaaaaaaa aaaaa

mtsslllafl
ptlnrpvsra
drtagdrevqg
plgpeagaac
gggsrmccrg
llkantaagt

llapttvatp
alrtalghlh
gaslmffvgl
sgghltlelv
effvdfreig
tgggsccvpt

agccatgcca
accacagctg
caatgacctc
ccagagctgg
gggagctgcet
gcccaacact
acggggtccc
gctttgctga
ctgatagaac
tceccttceccaa
ccaacctcac
tcccectagg
tacttgaagg
ttgtggcagce
gccaaggagyg
gctggcacga
gcccactaca
atcttctcaa
cggcecggceg
acatacctga
gcccaaggtt
tgacctcatt
cccacctttg
actaccctct
gggactcaga
ttagctcacc
gtccccactc
aggcccttct
acccccctcet
ctctttgcat
ctgacttgcc
gggcatttct
tattctgtgt
ctgatataac
ggcctcaaca
cactaagttc
ggccctaact
tctgctgtct
tgcctcttcet
atggctaata
agatctatgce
gaggcatgct
gtgctccacc
agggagaaga
tttagacctt
tgaggtcgat
taaacgtgat
tgaaatagga

agcttgaggg

tcatctaagg
gatctaacct
gtgagtcatt

gataggactt

acaaaatagc

ragggcpacg
gvpggalled
psnttwtlkv
leggvagssv
whdwiigpeg
arrplsllyy

gctggacaca
ttgagaccct
ctcattgctt
cggtcagtgt
tcttgatctg
gaaccgccct
acagggggca
gacaggcctc
tgctggtgac
taccacttgg
cttggctact
gcctgaagcet
ccaggtagcc
ccgggtgaga
gtccaggatg
ctggatcatc
catagcaggc
ggccaacaca
cccectgtet
catggtagta
gcatgggaaa
ctctgtccag
acttgaagaa
ttcctagggce
cccatctcca
tttaatagac
caagatgagt
ttggattcac
ttgttgtgag
accttcatcc
tgagctctat
tatccctgtt
ccctacacta
tgcttcaaca
tctcatactg
tcttgatgaa
ggcaccccag
cttcacatgg
ttcttaggca
aaaacctagg
ttggtcatcc
cagagctggc
caggagtcct
ggaaggcctg
tgccecgtect
aatgtctgca
gtctgtgttt
accctagagg

cttcctgage
agaatctaag
ccttcccaat
cacctggggg
taatgcaata
ctacttttaa

gptlelesqr
nregeceiis
rvlvlgphnt
ilggaahrpf
yamnfciggc
drdsnivktd

cacttcttcc
gagccctgag
ctggccttte
ccagcatgtg
gccaagagaa
gtgtccagag
cttctagagg
tccaccatca
agggaggtcc
accttgaaag
cagtacctgc
caagctgcct
cagagctcag
gttgggggca
tgctgtcgac
cagcctgagg
atgcctggta
gctgcaggca
ctgctctatt
gaggcctgtg
acacgcccct
aatgtggact
accttcatct
atagtccatc
accatgagca
cccataaccc
tgacacaacc
caaagtttag
cccctgtect
attttttgtc
cacctgagct
ccctctetgt
cctggctacc
ctagggggtc
gttcccttaa
gcaaaaacag
atgacacaga
tctcctcaga
cccecgtecect
ctttacctgt
agtaaactga
tgccaggacc
gcctggaagce
gatgaggaga
cccccacatce
gcccaaggcc
gctcagttta
agaaagtctg

aacccatgga
gaggccttct
tacagcttag
ggctaaattt
ttattttaaa
ataaaaacag

ellldlakrs
faetglstin
nltlatqgyll
vaarvrvggk
plhiagmpgi
ipdmvveacyg
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agggcctctg
tctgtattgce
tcctectgge
gggggcccac
gcatcttgga
ctgctttgag
acaacaggga
accagactcg
agcaggccag
tgagagtcct
tggaggtgga
gcagccagygyg
tcatcctggg
aacaccagat
aagagttttt
gctacgccat
ttgctgcctce
ccactggagg
atgacaggga
ggtgcagtta
acagaagtgc
ccctcttect
aaagcaagtc
ccgctagtcce
atgccatctg
actatgcctt
ccttccccceca
atcactgctg
tcttagttgt
cttctctgce
cccctgecect
ctaggtgtca
cccttccatg
ctaaaggctt
ctctgcctat
acagctgaaa
gcctgectge
actgaactat
ccatccttcce
tccctectgta
ccagctgtgg
tctgacttgc
tggaatgggc

gggtggcatt
tecteecttt

gagtttgcgc
tgaccccctce
aaaaggactg

agttatccca
ggtgtctccc
tctccagggce
taagggggtyg
tcaaaatta

gatcagcatt

ldklhltqgr
gtrldfhfss
evdasgwhgl
hgihrrgidc
aasfhtavln
cs
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421
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841
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1441
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1861
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2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821

w11

agattcactg
attactcaaa
tgattttaaa
tgttgctggt
ggggctgtgt
taagatacaa
tataagacaa
ccagagggat
aacaatcatt
atgttgcttce
atggatatat
catcaaacct
gaacccaggc
caaacaacct
tcttgctgta
ggtaacagac
aacagaatca
ttggattatc
atttttacaa
aggcccttge
agaacaaata
agatttatat
tgaagctgtg
cataagctac
ccaaacaaat
aaattacatt
tgagttctga
tatttacaga
tcgaatcatc
ttccacaaaa
gtacattaac
ggtttatcac
ttcctacacc
aggttggctt
aatggtgttt
tctttggaaa
aatgatcgac
atacaatatt
ctaaggacat
aactacttat
taatgattag
tatggattca
gtttaaatct
ataattgact
acttttattt
aattgggatt
ctaatttgta
aaa

EH]12

61
121
181
241
301
361

mgklglcvyi
lsklrletap
mptesdflmg
kdgtrytgir
fpgpgedgln
pkrykanycs
ygkipamvvd

gtgtggcaag
agcaaaagaa
atcatgcaaa
ccagtggatc
aatgcatgta
atcctcagta
cttttaccca
gacagcagcg
accatgccta
tttaaattta
ttgagacccg
atgaaagacg
actggtattt
gaatccaact
accttcccag
acaccaaaaa
cgatgctgtc
gctcctaaaa
aaatatcctc
tgtactccca
atatatggga
taagcgttca
aaattaagta
agtatgtaaa
catacaagaa
tatgttccta
tgaattaaag
aaaatccaca
cttaaacact
atagggatgg
aatccatgcec
ataaaaaaca
tccaaatgag
tcaattctgt
gtttttatca
attacaacac
tctatcaata
gttttgtaaa
ttcaaattaa
atttcagagc
atggttatat
tgatggctgt
caacgttcca
ctattatctg
tataatttga
ttgttaatca
gaaacagtat

ylfmlivagp
niskdvirqgl
vdgkpkccff
slkldmnpgt
pflevkvtdt
gecefvflqgk
rcgcs

ttgtctctca
aagtaaaagg
aactgcaact
taaatgagaa
cttggagaca
aacttcgtct
aagctcctcc
atggctcttt
cagagtctga
gctctaaaat
tcgagactcc
gtacaaggta
ggcagagcat
taggcattga
gaccaggaga
gatccagaag
gttaccctct
gatataaggc
atactcatct
caaagatgtc
aaattccagc
taacttccta
ccacaggcta
ctaaaagggg
agttttatga
tatattacaa
gagtatgctt
tacagtattg
tgaatttata
tgcagcatat
aacggtgcta
ttcagtaaaa
gaatggattt
agcatacttg
aaatgtcaaa
tgcctttgceca
ttgtataaaa
taagtgtctc
gtactaaggc
aaattagcag
tacaatcatt
ataaagtgaa
ttattttaat
aaatgaagaa
taatgaatat
aatttattgt
aagttatatt

vdlnenseqgk
lpkapplrel
kfsskigynk
giwgsidvkt
pkrsrrdfgl
yphthlvhga

gactgtacat
aagaaacaag
ctgtgtttat
cagtgagcaa
aaacactaaa
ggaaacagct
actccgggaa
ggaagatgac
ttttctaatg
acaatacaat
tacaacagtg
tactggaatc
tgatgtgaag
aataaaagct
agatgggctg
ggattttggt
aactgtggat
caattactgc
ggtacaccaa
tccaattaat
gatggtagta
aaacatggaa
taggcctaga
gaatatatgc
tttccagagt
catcggcgag
taaagtctat
gtaaaatgca
ttgtatggta
gcaatttcca
atacgatagg
tagtaagttt
tctttaatgt
gagaaactgc
ataacatact
acactgcagt
agactgaaac
cttttttatt
acaaagacat
attaaatagt
ttatattttt
tttgaaattt
acttgcaaaa
taaactgatg
atttctgcat
actatgacta
aaagtgtttt

envekeglcn
idgydvgrdd
vvkaglwiyl
vlgnwlkgpe
dcdehstesr
nprgsagpcc

_86_

gcattaaaat
aacaagaaaa
atttacctgt
aaagaaaatg
tcttcaagaa
cctaacatca
ctgattgatc
gattatcacg
caagtggatg
aaagtagtaa
tttgtgcaaa
cgatctctga
acagtgttgce
ttagatgaga
aatccgtttt
cttgactgtg
tttgaagctt
tctggagagt
gcaaacccca
atgctatatt
gaccgctgtg
ggttttcccc
gtatgctaca
aatggttggc
ttttgagcta
gaaatgaaag
ttctttaaag
ggattgttat
gtatacttgg
ttcctattat
ctgaatgtct
ctcttttett
aagaagaatc
attatcttaa
tggagaagta
ttttatggta
aatgcattta
tactttggta
gtcatgcatc
ggtcttaaaa
ttacatgatt
caatggttta
acattactaa
ctatctcaac
ttatttactt
aatgaaatta
cacatttttt

actwrgntks
ssdgsleddd
rpvetpttve
snlgieikal
ccrypltvdf
tptkmspinm
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tttgcttgge
aagattatat
ttatgctgat
tggaaaaaga
tagaagccat
gcaaagatgt
agtatgatgt
ctacaacgga
gaaaacccaa
aggcccaact
tcctgagact
aacttgacat
aaaattggct
atggtcatga
tagaggtcaa
atgagcactc
ttggatggga
gtgaatttgt
gaggttcagce
ttaatggcaa
ggtgctcatg
tcaacaattt
gtcacttaag
atttaaccat
gaaggagatc
cgattctcct
ttttgtttaa
ataccatcat
taagataaaa
aattgacaca
gaggctacca
caggtgcatt
atttttctag
aaggcagtca
tgtaattttg
aaataataga
tataatatgt
tatttttaca
acagaaaagc
ctccatatgt
aacattcact
ctgtcattgt
gtataccaaa
aataactgtt
ctgttttgta
tttcttacat
tgaaagacaa

srieaikiqi
vhattetiit
vgilrlikpm
denghdlavt
eafgwdwiia
lyfngkeqgii



EH13
Re E'{*—_um) ae) | oM
GDF11  3.46e6 | 2.56e-4 74
Smad2/3 | GDF8 1.18e6 @ 2.42e-4 200
HeE|HIB  3.52e6 | 2.19e-3 620
HE|HI A 5.35e6 1.23e-1 23000
BMP10 1.67e7 | 1.45e-3 87
Smad1/5/8) BMPG 6.05e6 | 5.46e-4 90
BMPS  5.04e6 | 1.37e-2 2700
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121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061

Ly
s =y

014

caactggggg
gagcccgecg
cctecgcetecg
gccggggcetg
ctgcgggccce
gcagctgctg
gtcctecteg
ggagatcttg
gccgcagccce
cggagagccce
cgcectgtece
gccccacgaa
gctcaaccgce
cagcgcgcag
ggtggagtac
cttatcccag
ctgtgttatg
ggagcatcag
agaagaaggc
acagcataac
ccgagccgcea
tttcttcaaa
acaacagagt
agattacaac
ccaagacctg
tgatggagaa
gcagaccttg
taagctaaat
atacaggaat
acacacattc
ttggaggtgg
gattttaaag
tctgtagcaa
ccgtgaagcet
atcaagctat
tattcttggce
aacagaaatc
gacgcacagc
ttgtatgttc
ccatttctac
attacactga
acctcttctt
agtacctttt
gttagaacca
gatgagcatg
ttaaatttta
catactaaac
tttgtaaata
ggaaagacca
caaattgtac
gtgtacaaga
ttatctgtga
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1 mpglgrragw

61
121
181
241
301
361
421
481

gsssgflyrr
rgepppgrlk
plnrksllap
nlsgipegev
seegwlefdi
affkvsevhv
fgqdlgwgdwi
tklnaisvly

cgcceccggac
agaggtggcg
ccgctccacg
gggcggaggyg
ccgecgcetge
ggggacggcyg
ggcttcctgt
tcggtgctgg
ccggcgcectcece
cctcececggge
gccgacaacg
gcagccagct
aagagccttc
gacagcgcct
gacaaggagt
attcctgagg
gggagtttta
cacagagact
tggctggaat
atggggcttc
ggcctggtgg
gtgagtgagg
cgtaatcgct
agcagtgaat
ggatggcagg
tgctccttcce
gttcacctta
gccatctcgg
atggttgtaa
tgccttggat
gacgatgaga
gacctcatta
gctgagtttg
cttcctaccc
ttggggtgtt
taaaggatca
ggggaagtgg
ccaggccaca
gtgctggagt
acctcaatcc
ggtgaggcta
taccagaacg
cagtaaagtg
acgaagaaaa
ctgtttatga
gaatattttc
tgattaaata
taaactataa
gacttttaaa
cactttgatt
ctcttgacag
accatacgtg

lcwwwgllcs

lktgekremg
saplfmldly
gsgsggaspl
vtaaefriyk
tatsnlwvvt
rttrsassrr
iapkgyaany
fddnsnvilk

gaccatgaga
gggactgctc
cctcgcggga
cgcagtggct
ggccgeectt
ggagcccecgg
accggcggcet
ggctcccgea
ggcagcagga
gactgaagtc
acgaggacgg
cgtcccagceg
tggccecececgg
tcctcaacga
tctcecectceg
gtgaggtggt
aaaaccaaac
ctgacctgtt
ttgacatcac
agctgagcgt
gcagagacgyg
tgcacgtgcg
ctacccagtc
tgaaaacagc
actggatcat
cactcaacgc
tgaaccccga
ttctttactt
gagcttgtgg
tcctagatta
ctttgaaact
ataatttgct
gatgtctgta
tcctececca
tgttagtaaa
gctggttcag
ggggaacgcce
gccagggctc
tttgttggtg
tccatttgcet
caaggggtgt
gttctttgac
gttctctgcece
taaaatgagg
acggaaatca
taaatgtctt
atacatttat
tttattgtct
aaaaaagagt
ttcttggaat
ttgtgcttct
attaataaag

ccgppplrpp
keilsvlglp
nalsadnded
tsagdsafln
dcvmgsfkng
pghnmglgls
rggsrnrstqg
cdgecsfpln
kyrnmvvrac

gataaggact
acgccaaggg
tccgeggggg
gtgctggtgg
gceccgetgece
ccgcacggag
caagacgcag
ccggcccegyg
ggagcagcag
cgcgccecte
ggcgtcggag
tcggcagecg
atctggcagce
cgcggacatg
tcagcgacac
gacggctgca
ttttcttatc
tttgttggac
ggccactagce
ggtgacaagg
cccttacgac
caccaccagg
ccaggacgtg
ctgcaggaag
tgcacccaag
acacatgaat
gtatgtcccc
tgatgacaac
atgccactaa
catctgcctt
atctcatgcc
cacttggtaa
gcataaggtc
aaaacccacc
tagggaaaat
tactgtctat
tctgttcagt
cacggggcgce
tgaaaataca
gtactctttg
gtaaccgtgt
cagcacatta
tttttactat
gtgcccagcet
tgatttcecct
tttcacaatc
aatctacaac
attttatatc
ttatttagaa
acaagactcg
ctaggaggtt
atttccttta

lpaaaaaaag
hrprplhglg
gasegerqgs
dadmvms fvn
tflisiygvl
vvtrdgvhvh
sgdvarvssa
ahmnatnhai

gch

gagggccagyg
ccacagcggc
cagcccggcec
tgggggctge
gcggecgecyg
cagccgccge
gagaagcggg
ccccectgecacg
cagcagcagc
ttcatgctgg
ggggagaggc
ccecececgggceyg
ggcggcgegt
gtcatgagct
cacaaagagt
gaattccgca
agcatttatc
acccgtgtag
aatctgtggg
gatggagtcc
aagcagccct
tcagcctcca
gcgcgggtcet
catgagctgt
ggctatgctg
gcaaccaacc
aaaccgtgcet
tccaatgtca
ctcgaaacca
aaaaaaacac
agtgccttat
atgacgtgag
tggtaactgc
aaaattagtt
aatctcaaag
caaaggtaga
tcattcccag
ccttgtctca
cttatttcag
ctagtaccaa
aacacgtgaa
acttctggac
acagcatacc
tataagaatg
tgtagaaagt
atgtactggg
tgtttgcact
tgttttgctg
agtatcatag
tgatgcaaag
gggttttttt
aggca

_88_

aaggggaagce
cgcgctcecgg
gggcggggat
tgtgcagctg
ccgcecggggyg
cgtcgccgcea
agatgcagaa
gcctceccaaca
agctgcctecg
atctgtacaa
agcagtcctg
ccgcgcaccce
ccccactgac
ttgtgaacct
tcaagttcaa
tctacaagga
aagtcttaca
tatgggcctce
ttgtgactcc
acgtccaccc
tcatggtgge
gccggcgecyg
ccagtgcttc
atgtgagttt
ccaattactg
acgcgattgt
gtgcgccaac
ttctgaaaaa
gatgctgggg
ggaagcacag
tacccaggaa
tagttgttgg
agaaacataa
ttagctgtag
gagttaaatg
ttttacagag
aagtccacag
gtcattgctg
ccaaaacata
aagtagactg
ggcaatgctc
tgccggcetcet
acgccacagg
gtgttagggg
gaggctcaga
aaggcaattt
tacagctttt
taacattgaa
tgtaaacaaa
ctgaagttgt
aaaaaaagaa
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gallgdggsp grtegpppsp
qpappalrqgq
wpheaasssq
lveydkefsp
gehghrdsdl
praaglvgrd
sdynsselkt
vgtlvhlmnp

eeqgqaqqlp
rrgpppgaah
rgrhhkefkf
flldtrvvwa
gpydkgpfmv
acrkhelyvs
eyvpkpccap



1
61
121
181
241
301

w16

mpggelrtvn
edlltrlran
hralfrlspt
elhlrpgaar
igacpsqgfra
lakdchci
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201

1 agtcccagct
atggctctca
tgtctctgge
actccagatt
accagagctg
cgccagaagt
ttceccgaggg
cggcgtcaag
cccaggcgcece
tggcagaatc
gggggcgceeg
gctgcecgtcet
tgtcgccacg
cggcaaacat
cagcgccctg
ccggggtgtce
cagtcctggt
gtggaatggg
aagtctgtta
tgatggaact
aaaaaaaaaa

18

lgaedvavdg
tegasdscle
wprpptppat
pdrsqglcrkv
krygphrvps

gsgmllvllv
gswedsntdl
asrswdvtrp
grrrararng
anmhagikts

cagagccgca
gatgctcctg
cgaggcgagc
ccgagagttg
ggaagattcg
gcggctggga
gctccccgag
gtcgtgggac
cgcgctgcac
ttcgtccgcea
cagagcgcgt
gcacacggtc
ggaggtgcaa
gcacgcgcag
ctgcgtgccecce
gctccagacc
ccttccactg
ctcaaggttc
tttattatta
gtgtatttat
aaaaaaaaaa

1 mhahclpfll hawwallqgag
61
121
181
241
301

gnwtfafdfs
rfgmdlftvt
nvllmlysnl
kfgvdfnlig
tccapvktkp

lswlphggal
vpapavrilt
lrrglslarp
dhcplgpgre
lhrlkpdtvp

acctgcacag
gtgttgctgg
cgcgcaagtt
cggaaacgct
aacaccgacc
tccggcggcece
gcctcccgee
gtgacacgac
ctgcgactgt
cggccccagce
gcgcgcaacg
cgcgecgtege
gtgaccatgt
atcaagacga
gccagctaca
tatgatgact
tgcacctgcg
ctgagacacc
atttattggg
ttaaaactct

aatvatallr

flsggedlaw
1sgvtfslgs
sgeqgrqglggs
wgswiiypkqg
lsmlyvdngr

slaeasrasf
pevrlgsggh
gapalhlrls
crlhtvrasl
apccvpasyn

ccatgcccgg
tgctctcgtg
tccecgggacce
acgaggacct
tcgtcccgge
acctgcacct
ttcaccgggce
cgctgcggcg
cgccgccgece
tggagttgca
gggaccactg
tggaagacct
gcatcggcgc
gcctgcaccg
atcccatggt
tgttagccaa
cggaggacgc
cgattcctgce
gtgaccttct
ggtgataaaa

trggpsspsp

aelrlglssp
mvlevtrpls
tllweaessw
ynayrcegec
v1ldhhkdmi
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pgpselhsed
lhlrisraal
pppsgsdqll
edlgwadwvl
pnvligktdt

gcaagaactc
gctgccgcat
ctcagagttg
gctaaccagg
ccctgcagtce
gcgtatctct
tctgttccgg
tcagctcagc
gtcgcagtcg
cttgcggecg
tccgcectcggg
gggctgggee
gtgcccgagce
cctgaagccc
gctcattcaa
agactgccac
gacctcagtt
ccaaacagct
tggggactcg
ataaagctgt

laymlslyrd
vdlptegsla
kwlkhpgale
ragegglswe
pnpvgeefhp
veecgcl
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srfrelrkry
peglpeasrl
aesssarpqgl
sprevgvtmc
gvslgtyddl

aggacggtga
gggggcgcecce
cactccgaag
ctgcgggcca
cggatactca
cgggccgccce
ctgtccccga
cttgcaagac
gaccaactgc
caagccgcca
cccgggegtt
gattgggtgc
cagttccggg
gacacggtgc
aagaccgaca
tgcatatgag
gtcctgecect
gtatttatat
ggggctggtce
ctgaactgtt

plpradiirs

ieifhgpkpd
kgmsrvagec
wgkrhrrhhl
tnhayigsll
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1561
1621
1681
1741
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1861
1921
1981
2041
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ataagggctg
cccttectte
gcgctcctge
ctctaccgcg
gcagtggatg
gatctggcat
ggctcacttg
agctgcttag
tccttgggca
ggggccctgg
ccgcctgceca
ctgggtgggt
ctgtcctggg
tgtcggaagg
taccccaagc
gagtttcatc
cgagtccctt
gataatggca
ctctgatgac
ctggaagaca
tgcccaccag
ctggccaagc
gctggatgtt
ttactggatt
tgtgcatgta
agtctgtgtg
agtccgtcaa
cagtggcaat
gtacaacaat
gcaggaactc
ctgcttcggce
aatgtgtgct
tgggtggcaa
ggtgagcaat
ttcatattaa
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1 mlrflpdlaf

61
121
181
241
301
361

aattgvsrdl
gltlaglgld
fnlldvakdw
dgchpsrkrr
ltislnssny
cgcg

gaggtgctgce
tgcacgcctyg
gtacgcgggg
acccgctgec
ggcagaactg
gggctgagcet
ccattgagat
agcggtttca
gcatggtttt
agaagcagat
ccaatgtgct
ccaccttgct
agtggggcaa
tcaagttcca
agtacaacgc
cgaccaacca
ccacttgttg
gagtgctcct
atcctggagg
tgataaccat
aactgaagag
acagaggctg
ctctttactg
ttttaaaaac
ttttggaggt
tgacctgtcc
tctcattgcecce
ctactggcct
aaagccattg
atccaagagg
agacacagcc
attaatgagg
gatacttgct
tcactgtcca
atgtctgttg

tttcaggcct
gtgggcccta
gcagccctcg
gagggcagac
gacgtttgct
ccggctgcag
tttccaccag
gatggaccta
ggaggtgacc
gtccagggta
ccttatgctc
gtgggaagcc
gaggcaccgt
ggtggacttc
ctatcgctgt
tgcatacatc
tgccccagtg
agatcaccat
gagactggat
ctaatccagt
gaggggctge
ctgtcaggaa
aaaagacagt
ctgtgaaccc
gggatgaagt
ccctccccaa
tcaggctggg
tgtccagagg
tctagttctce
accggccatg
tgagtttgtt
cctctgagcet
ctatggtcac
gtctccactt
tcaggctcag

ggccagccca ccatgcacgce
ctccaggcgg gtgctgcgac
tcgccatccc ctctggcegta
atcatccgca gcctacaggce
tttgacttct ccttcctgag
ctgtccagcc ctgtggacct
ccaaagcccg acacagagca
ttcactgtca ctttgtccca
aggcctctct ccaagtggct
gctggagagt gctggccgcg
tactccaacc tctcgcagga
gagagctcct ggcgggccca
cgacatcact tgccagacag
aacctgatcg gatggggctc
gagggcgagt gtcctaatcc
cagagtctgc tgaaacgtta
aagaccaagc cgctgagcat
aaagacatga tcgtggaaga
ttgcctgcac tctggaaggc
aaggagaaac agagaggggc
ccactctgta aatgaagggc
gagggaggaa gaagcctgtg
ggcaaggaaa agcacaagtg
cccgaaactg tatgtgaaag
cacctatagc tttcatgtat
agattaagga tcactgtata
ttgggggagc cccacagctt
ctcactggag tggttctctg
ctgggccagc tggtgcctgt
ttgggttaca gaagacatcc
aaagttggtg acaatccacc
tcctatccag cagtggtgaa
agctcagcca ctggaagctg
gtaaaaggaa cgctggtgaa
aagagccatg agcttt

sfllilalgqg avgfgeyvfl gflgldkaps pgkfgpvpyi

cyvkelgvrg nvlrflpdqgg
lgpnsyynlg pelelalflv
ndnprknfgl fleilvkedr
aaipvpklsc knlchrhglf
afmgalmhav dpeipgavci

fflypkkisg assclgklly
gephvwgqgtt pkpgkmfvlr
dsgvnfgped tcarlrcslh
infrdlgwhk wiiapkgfma
ptklspisml ygdnndnvil
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ccactgcctg
ggtggccact
catgctgagc
agaagatgtg
ccaacaagag
ccccactgag
ggcttcagac
ggtcaccttt
gaagcaccct
gccccccaca
gcagaggcag
ggagggacag
aagtcaactg
ctggatcatc
tgttggggag
ccagccccac
gctgtatgtg
atgtgggtgc
tgggaaactc
aaagttgctc
tcagtggagt
cagggggctg
catgagttct
ttgagacata
tctccaaagt
gattaaaaag
tctggectgge
ctaatgagct
gaaggcagag
ctgcgtcagt
tcagtctctce
ggccttgcecce
tgcgacctca
tcctaatgca

lkkifgdrea
fnlsaikere
svpwpggavh
asllvvtlnp
nychgecpfs
rhyedmvvde
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61
121
181
241
301
361
421
481
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781
841
901
961
1021
1081
1141
1201

w21

ggagctctcc
gctttcagcet
tttctccaat
tatatcttga
gacttatgct
caaggtttct
ctctacttta
ctggacttgg
ctggttcagg
ttgcggtcag
gattggaatg
gatagagact
cttcatgctt
aggagagcag
ctattcatta
atggcaaatt
aattatgctt
tgtatcccca
attctacgac
aatgggaata
atgaccactt

EH22

ccggtctgac
tcctgttaat
ttctgggctt
agaaaatttt
acgtaaagga
ttctttacce
acctgtctgce
ggcccaattc
agcctcatgt
tcccatggcece
acaacccccg
caggggtgaa
ccctgectggt
ccatccctgt
acttccggga
actgccatgg
tcatgcaagc
ccaagctgtc
attatgaaga
gaaggagtgt
agatcgaaat

1 magasrllfl wlgcfcvsla

61
121
181
241
301
361
421

lrlydrystv
ltksenilsa
ghlsvdmaks
lvyandaais
elpgaeyqyk
rkgwieprnc
sivravgvvp

qaartpgsle
tlyfcigelg
hrdimswlsk
epesvvsslg
kdevweerkp
arrylkvdfa
gipepccvpe

agccactcca
tctggctttyg
agataaggcg
ccaggatcgc
gctgggcgte
aaagaaaatt
catcaaagaa
ttactataac
gtggggccag
acaaggtgct
gaaaaatttc
ttttcagcct
ggtgactctc
ccccaagctt
cctgggttygg
agagtgtccc
cctgatgcat
tccecatttce
catggtagtc
tcttagggta
gtca

gaggccatgc
ggccaggceag
ccttcacccce
gaggcagceag
cgcgggaatg
tcccaagcett
agggaacagt
ctgggaccag
accaccccta
gttcacttca
gggttattcc
gaagacacct
aaccctgatc
tcttgtaaga
cacaagtgga
ttctcactga
gccgttgacc
atgctctacc
gatgaatgtg
aatcttttaa

qgerpkppfp elrkavpgdr

ggsgpwrprl
nislscpvsg
ditgllrkak
ghrnfptgtv
yvktlgagape
digwsewiis
kmsslsilff

lregntvrst
gcshhagrkh
eneefligfn
pkwdshiraa
ksknkkkqgrk
pksfdayycs
denknvvlkv
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ttcgtttctt gccagatttg

tccaatttca
agaagttcca
cgaccactgg
tacttcgett
cctcctgect
tgacattggce
agctggaact
agccaggtaa
acctgctgga
tggagatact
gtgccagact
agtgccaccc
acctctgcca
tcattgccce
ccatctctct
cagagatccc
aggacaataa
ggtgtgggta
taaaactacc

tagggpdsel

raaaaetler
igidlsawtl
itskgrqglpk
lsierrkkrs
gphrksagtlqg
gacqgfpmpks
ypnmtvesca
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agaatatgtc
acctgtgcct
ggtctcccga
tctceccagac
gcagaagctc
ccagctgggce
ggctctgttc
aatgtttgtg
tgtagctaag
ggtcaaagaa
aagatgctcc
ttctcggaaa
ccgtcaccag
caaggggttc
caacagctcc
ccaggctgtg
tgacaatgtc
ggatgtcaga
tatctggttt

gpgdkvsehm
kglyifnlts
kfsrngsqgll
rrlpfpepyi
tgvllplgnn
fdegtlkkar
lkpsnhatiqg
cr
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821

agatcttgaa
gtggagacgg
cccacctgtc
acccggcecgce
ggctccgcecg
cgcegegegyg
gcttctgcgt
aagctgtgcc
acaaggtctc
ggacaccggg
gcaacacggt
atatcttcaa
tctgtattgg
atcatgctca
gaaaccaaag
ttatgtcctg
agttcctcat
cttttccaga
gtgtggtatc
atagccacat
tgctgcctet
tgtgggagga
ataaaaagaa
agaccctgaa
acctcaaggt
ttgatgccta
caaatcatgc
agccttgctg
agaatgtagt
ctggcaaaga
cctgtttttt
tatagtcaga
ttgtttctga
ttgtaatcaa
ttatttttgt
tcatttaatg
ttagaatcct
tcttgtttat
ctgagcgtta
tggtttgctt
ttgtattttg
aagagcatat
tcatttcatt
attcctcttt
atccttccta
tattggtaga
atttaaccat
tcacatagat

aacacccggg
cgceccgcage
aggctgcgct
gtcccgggcet
ccggctectt
gtacctagcc
gagcctggeg
aggtgaccgce
tgaacacatg
ctcecctggag
tcgcagettt
tctgacatcg
agagctagga
gaggaaacac
tcaactcctt
gctgtctaaa
aggatttaac
gccttatate
aagcttacag
cagagctgcc
gcagaacaac
gagaaagcct
acagagaaag
aaaggcaagg
agactttgca
ttattgctct
taccatccag
tgtaccagaa
gcttaaagta
actcatttga
tttttttttt
ggggaatgag
atgtaactta
acacaacaac
aatgttcttt
actaatggga
gagaaagtgc
ccttgttttt
gtgtgtatgt
aatatggttt
gcaaacacca
acagagagtt
tcctaccaga
tgtacttctt
aagccattaa
tgttgaggce
aaccaaatat
cagggctttt

ccacacacgc
gccetgegeg
gggtcagcge
ccgtgcgecce
gcgccttecgg
atggctgggg
cagggagaga
acggcaggtg
ctgcggctcet
ggaggctcge
cgggcggcag
ctaaccaagt
aacatcagcc
attcagattg
ggccatctgt
gatatcactc
attacgtcca
ttggtatatg
ggacaccgga
ctttccattg
gagcttcctg
tacaagaccc
gggcctcatc
agaaagcagt
gatattggct
ggagcatgcc
agtatagtga
aagatgtcct
taccctaaca
atgcttaatt
ttttgcactg
caaatagact
aagcaagatt
ttatcaaact
gaaaacagaa
aatagagaac
taaataatca
cctccacaag
atgtgcgtac
tataattcag
ttcagttata
accacttgac
aaaaggaatc
tttcacaaat
ctctttaatt
caaaaactgg
tgaatatcat
ggctcagtca

cgcgacctac
ggtgaggtcc
agcaagtggg
tcgcceccage
agtgtcccgce
cgagcaggct
gaccgaagcc
gtggcccgga
atgacaggta
agccctggeg
cagcagaaac
ctgaaaacat
tgagttgtcc
atctttctge
cagtggatat
aactcttgag
agggacgcca
ccaatgatgc
attttcccac
agcggaggaa
gggcagaata
ttcaggctca
ggaagagcca
ggattgaacc
ggagtgaatg
agttccccat
gagctgtggg
cactcagtat
tgacagtaga
caatcattag
ccaatgcatt
gaagattgcc
tttagtaaat
gtttttagaa
tggagaagca
aatttcgegt
actctgatgt
tcattgtcta
atgcgccagg
tttacacagg
agaactttgc
ccagctattt
agaaacctag
gcttttattt
ctcctgatat
tagaatattg
tcttcagtca
cgaaatctac
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agctctttct
gcgcagctge
gctggccgcet
tggtttggag
agcgacgccg
gctctttctg
acctttcccg
ctccgagctg
cagcacggtc
ccctcggcetce
tcttgaaaga
tttgtctgce
agtgtctgga
atggaccctc
ggccaaatct
gaaggccaaa
gctgccaaag
cgccatttcet
tggaactgtt
gaagcgctct
ccagtataaa
ggcccctgaa
gacgctccaa
tcggaattgc
gattatctcc
gccaaagtct
ggtcgttcct
tttattcttt
gtcttgcgcet
tttattttta
ttgtttcaaa
accaaggaaa
atggacatct
ctgttagaga
gcaatagctt
tttgaattag
ttttcttaag
agtgtaatgg
tgcctgtgec
attctttatt
caaatatgat
aattgcaaat
tttttgaaaa
attctaaatt
gcctttactt
aagatcttct
catctaagtc
aagttagcaa

cagcgttgga
tggggaagag
atctcgectgce
ttcaaccctc
ggagccgacyg
tggctggget
gagctccgca
cagccgcaag
caggcggccc
ctgcgcgaag
aaaggactgt
acactgtatt
ggatgctccc
aaattcagca
catcgagata
gaaaatgaag
aggaggttac
gagccagaaa
cccaaatggg
actggggtct
aaggatgagg
aagagtaaga
tttgatgagce
gccaggagat
cccaagtcct
ttgaagccat
gggattcctg
gatgaaaata
tgcagataac
tggacttctt
agattatttc
agaactgtat
atttctcttt
acacactggt
gtcatttatc
gcttattgee
ttcttgagac
aaagtttatg
ctctgtagga
ttttttaatt
agaataattc
acagttgttt
cacaagtgta
gaatttaaaa
cctatgaagt
taaatgacca
aggcactttt
agcttacaaa
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EH23

2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701

Ly
s =y

w24

acattattcg
ctatgtgtca
atccttctte
ttggtgttaa
tctcagccat
tgtagctaat
aaggcactgt
atgagctgga
atgatagtga
catcctatac
tattgcaaac
acaaatgttg
atgagtgaag
aattaaagat
tttgaaaata
tgtttttcaa
tttttctaga
cttatatcca
gattgcaccc
ttaagattat
taatctctta
tcattttact
agaataaagc
ttaatacaga
taggtactag
tattaaattg
gcataatact
cacacacaca
tggagtttca
cctccacctce
aggtgtccge
ataactgttc
atactttgtt
taaactggaa
attccctttg
tttctgaata
tactgctaag
gtttagtctt
acttcttatt
aagaagagat
ctctgagttg
cagtccttcc
gcaattttaa
ttaatttatt
atacttttag
ttctttagtc
accaatgtat
ttatacagta

tcaggtatgg
catacatata
tcactatatt
tctgtggtta
tttggaggct
tatggtggtt
gttacctgtg
agggttaagt
tagatataaa
ttcgctgttt
ccattaaaag
gtgtgggtgt
ttctggtgce
tcaaagtgag
aaagtatatg
taaagaaaac
gctgtatcaa
aatgcctgtt
cacaatggcc
attttaagta
gcaatggaaa
aatgaattga
aagattatct
tttactaaga
tttctgtata
gcattcatga
ctctctctct
cacacagtca
ctcttgtcge
ccaggttcaa
caccatgcct
tcttgaattc
gtaacctgtg
gactggattc
ctgtatatta
aaactcttat
agtctgattt
tctgctttca
gaatcaaagt
taaataagaa
tattttaatg
cttcagecttt
atatatatat
taatgactat
caagaaaaat
aaatccactt
aagctttgtt
tggaaataaa
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mahvpartsp
gdaaatlgps
smgdsemilt
tatqggllrga
apyilvyand
nelpglderp
tmgkarrkqw
nhatigsivr

gpgpglllll
agdmvavhmh

atfhfysepp
malappprgl
laisepnsva
prahaghfhk
deprvcsrry

avgiipgipe

gaatcaaata
tgtgtcctcet
tatttgtgtg
atcctcattt
gtgcagtatc
cagtcattta
tgtctttagt
ttataattcc
aacactgtaa
gtaaattagt
aataactcat
gtgttaattc
tgagttacca
atggaggata
atagaagggg
tttttcattg
ccaaaacttc
tattaccttt
aaaaacccac
gcaattgata
taggttttaa
ggatgtatta
ttcagtagta
gtagttagaa
attcctacac
aaagagaagc
cttcccecccac
gttactgaaa
ccaggctgga
gcagttctcc
ggctaatttt
aaattaaggg
taaataatat
ctcagatctc
actgatgatc
tgcccattta
attaaaaata
cttttctctg
tgggttaggce
atcttgggta
tagtttataa
ccacagtttc
atatataata
tgccttccta
tcctttttac
agagggtata
gaatttgtat
aattgcttca

1plfllllrd
rlyekysrqg
rwpralevlc
wgakdispiv
vtlgrydpfp
hglwpspfra
lkvdfadigw
pccvpdkmns

tagacacttg
tataacttta
atggaaatgc
tagttccgtc
agaagacgtg
ataaatatgt
gtcctcactg
agctatttca
gtccctcettt
atggcattcg
gaaaagaagc
tgtgagtgag
tgctttcttce
aaattacttt
gccagagtgt
gtagatttgg
tggcaattcc
cttaatttga
tacataataa
taaaattaca
ccagcagttt
tggtttaaat
gagattgaag
aatttagtaa
agaagcttta
tacaattata
aagtaatctc
aaaataattc
gtgcagtggc
tgcctcagcece
tttatttgat
actgccaaag
acaatttaca
aggactataa
atttatatgt
atattttcat
tttgtataat
tgctaacaag
atagctatgc
agttggactt
gtgataaaat
tgtaaatgtt
tatgtatatg
taataataat
tacagttttt
ttgcagtgaa
cattttcttt
ttga

vagshrapaw
arpgggntvr
kpraknasgr
kaarrdgell
agdpepraap
lkprpgrkdr
newiispksf
lgvlfldenr

tttgtctttg
gtcttcaaaa
tttcaggccg
ttatctgata
gagtttgttc
tttgagcatc
gtaaaatgaa
cacccgtcectt
taataaacta
ctttggttta
tctttgacac
acacaccagt
tagttcttac
ttaatacatg
ggccaccatc
tgaaattcta
cagtatcact
atcaatgcct
aatttacagg
acacaatgaa
ttctgggtge
tggaagagtt
taaatgtatt
gtgcctgttt
gaaatctcct
aactccattt
tctaccccat
tttttetttt
gtgatctcgg
tcctgagtag
aaaaagaatt
tcaattagaa
ggatttggga
cattccagat
taagattttt
aggcaatcaa
tcattcagtt
taactaatgt
acacctgatg
ttctgtatag
gatccttgtt
taatacttgt
gaaaaggttc
tttcatcctt
agatgcaaaa
actgtgaagg
cagtaatgaa

salpaaadgl
sfrarlevvd
plplgpptrq
lsagldseer
nnsadprvrr
rkkggevima
dayycagace
nvvlkvypnm
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tttccattt

ttatttcaat
tagatcattg
cttagaaata
tgtctctgcece
tattttgtga
gaggctggcc
ccttgaagga
aatgaaagaa
agtggtattt
cttggggtac
tctaaaaaaa
agtagcataa
ttctcaaaca
ctgatcgtac
aatttaggtt
tcttagectt
agttattaca
tactaactag
agaacttggg
tttgtaacta
ttattcccaa
aatattttaa
tacaaattgt
gatattaaat
gctaaatcat
gcagtgtgca
tttttttaaa
cccactgcaa
ctgggattac
ctttttctca
tattttaaaa
ttgtagaact
aaatttttac
taccttaata
atgtgagtaa
tagtttttca
ctgggcattg
tgtaagatta
ctcttttttc
ttctaaaagc
acagtcaatg
aaagatgctt
aattatgata
tgcagtttgg
atacttcact
aagctattca

ggdrdlgrhp
gkavyffnlt
hllfrslsgn
dpgvprpspy
aagatgplgd
asgvldfdek
fpmpkivrps
svdtcacr
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241
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421
481
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661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
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s

61
121
181
241
301
361
421

%25

gggccaggga
ctcgagggceg
tgggctacaa
cggctctgceg
cacggaccgc
atccagcgcc
agcctccggt
accacgccat
tgctgctgcet
ccgcctggte
ggcaccctgg
acatgcacag
cggtccgcag
acctgacttc
agccgcectceg
caggccgccc
cgcagaacac
gcggcectgtg
agctgctcct
gcccctatge
gcgtggcagt
cagcccccaa
tccaggacaa
tccacaagca
aagaccgcag
acgagaagac
ggaggtacct
aatcttttga
gtccatccaa
tcccagagcece
agaatcggaa
ggtgagacca
tctgcaacca
ctggggccca
ctagcccecctt
aagtggccca
attggcttga
gctcgctcce
cacatagtga
ccactgcaga
taatatatat
gagatagtca
acgtgggaat
tgtagattgt
tcttgaaaaa

26

mcpgalwval
nvkvdflrsl
tatedfpfgk
awdsatetkt
disvppgsrn
eedtdghvaa
ffpladdvtp
msvaecgcr

cgaccctgtc agctgcagcce
ccccgececg
cgcgagteccg
cggctgtgac
gcctgctceceg
ggctctccce
tcgccttect
cccgctcgga
ctgctgttgc
gcggeegecyg
gccacgttgg
aagtacagcc
aggctggaag
tcggaaatga
gcgctcgagg
ggcccgcecca
gggctactcc
gacatctccc
ctggattctg
ctagtctatg
agatacgacc
gaccceccgeg
gggctggatg
cccagcccct
caggaggtgt
gcccggagga
ttcgcagaca
tgcgcgggag
atccagagca
cccgataaga
aaggtgtacc
gaaagaagcc
tgcagctgca
tccgeccagtg
ctgagtacct
ccactgttct
atctcataac
aagaactctg
caggataatc
atatggtatg
aaaacaacaa
gggttgttta
aaccaagatt
tgtttttatg

cagccggccg
actttcgcgg
ctgctccgga
gcgceegggt
ctgctgcccg
gcgccagcgce
ggctcatgtc
gccgttgttt
cgcactgccc
ggacgcggcec
gctctatgag
cttcagggcc
catgcaagac
gtggcctcga
gctgcccectg
ggccacacag
gcaggccaag
ctccgeccag
gccctacatc
gacgctgcag
caactcagcg
cgagctgccg
ccagctgtgg
gaagaagggc
gatgcagaaa
gaaggtggac
tgcctactac
ccatgccacc
ctgctgtgtt
tgtggttctg
ctccagggtg
ggacttgtgg
gagagagctg
aaatgccagc
tcattcatac
tgtgatcatc
tgcacacgga
ttttggaaaa
gcttttatcc
attttatttt
tgctgagtgt
actaaaaaat
gtatgttatg
aaaaaaaa

pllsllagsl
nlsgvpsqgdk
hillfnisip
flvsgdiqgde
lpffvvisnd
gstlarrkrs
tkhaivqtlv

qgkplgswgr
trveppgymi
rhegitrael
gwetlevssa
hssgtketrl
agagshcagkt
hlkfptkvgk

ccagaggtcc
cccctcgaag
ccaaggcagc
cgctggccegyg
ctaagcccct
gcgcgeccta
cctcctggac
ccagcccggg
tccgggatgt
acggcctgca
gccccagcege
ggcagggcge
tggtcgacca
tccttacgge
tgctatgcaa
cacgccagca
gcggggccat
ccatcgtcaa
aggagaggga
ccaacgatct
ccttcectge
tgcgccgage
agaggccgcc
tccgggeget
tcatggeccge
agcagtggga
tcggctggaa
catgtgagtt
ttgtcagggc
tgaactccct
ccaacatgtc
acgcccagca
gacacagagc
catcattagg
gaaggaatct
gaaggcttga
tgagcaagaa
tttaaatgct
gtggtgtaaa
cacatgtagc
aaagggaggg
aacatgcata
ttatattttt
gaaagctaat

gsaggnahsp
dlynrytsdk
rlyvscgnhv
vkrwvrsdst
elremisheq
slrvnfedig
accvptklsp
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ggggcgcgea
cagccgggcce
gcgccgactce
gggctcgggce
cgccececgcege
ctgccgcgag
ttcggccctt
acccgggccc
ggccggecage
gggggacagg
ccaggacatg
gcggccggga
gaaggccgtg
cactttccac
gcecgegggece
cctgctcttce
ggccctggeg
ggcggcececge
ccegggggtyg
ggccatctcg
cggagacccc
cgcgcaggcc
gcgcgeccac
gaaaccccgg
ctcgcaggtg
tgagccgagg
tgaatggata
ccccatgect
tgtgggcatc
tggggtcctc
cgtggacacc
gagctgcecctt
acagctcatg
gggtctttca
gggaattagc
aaacaaaaca
gactatgcaa
cagttcagaa
tgagtgtttc
caatattggt
cgttgacacc
ttgaaataac
gtaaattata
aaattaaagg

lgvpggglpe
sttpasnivr
dpshdlkgsv
ksknklevtv
esvlkklskd
wdswiiapke
isvlykddmg
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gccgggtccece
gggcgcgeag
gggctcggcet
cgccggtacce
ggacctcggt
gtcagtccgce
tgccgecectce
cagctgctgce
cacagggccc
gatctccagc
gtcgctgtce
gggggcaaca
tatttcttca
ttctactcag
aagaacgctt
cgcagcctct
cccccaccge
cgggatggcg
cccecggcecca
gagcccaaca
gagccccgcg
actgggcccc
gcacagcact
ccagggcgca
ctggactttg
gtgtgctccc
atctcaccga
aagatcgttc
atccctggca
ttcctggatg
tgtgcctgece
ctcggagcct
ggcaacatca
ttgctagtga
cctggcctga
tatccacaac
atcttagggc
cactttgggc
ctttcaaagt
ttctttttet
attccccaca
acatatagta
ctttctatac
tacagtggta

htfnlkmfle
sfsmedaisi
viydvldgtd
eshrkgcdtl
gsteagessh
yeayeckggc
vptlkyhyeg
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1081
1141
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1621
1681
1741
1801
1861
1921
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aagcacaagt
gttccttcag
cccgctaaca
tgtgtcctgg
aggggaagcc
tgggggtgce
acgtgaaggt
ccagggtgga
cgactacgcc
ctgccacaga
ggcatgagca
acccctctca
cctgggatag
gctgggagac
agagcaaaaa
acatcagtgt
acagcagtgg
agagcgtgct
aggaggacac
ccggggctgg

gggacagctg
tcttccecett

atctcaagtt
tctccgtect
tgagcgtggce
aaggggctcc
gcatgccagce
atacaccgct
gaaagcctgg
taatccatag
ctgcagagac
ggagtagagg
cccagttgga

H28

ggaggacaat
agcaaacagc
cagcacggcc
ggcactgtgg
actgcagagc
tggaggtggg
ggatttcctg
gccgceccgcag
agcgtccaac
ggacttcccce
gatcaccaga
tgacctgaaa
tgctacagag
cttggaagtg
taagctggaa
ccccccaggt
gaccaaggag
caagaagctg
ggatggccac
cagccactgt
gatcattgca
ggctgacgat
ccccacaaag
ctacaaggat
agagtgtggg
acatgagagg
ctggaggagg
gagctcaact
gagggttgtt
tcagcagaaa
tgatggaagt
gaaggagcag
ggggcatgge

ccagcccggce
agggagatgc
gcctgcagte
gtggccctge
tggggacgag
ctgcctgage
cgcagcctta
tacatgattg
attgtgcgga
ttccagaagce
gctgagctcc
ggaagcgtgg
accaagacct
tccagcgcecg
gtgactgtgg
tccagaaacc
accaggctgg
tccaaggacg
gtggctgcgg
caaaagacct
cccaaggagt
gtgacgccga
gtgggcaagg
gacatggggg
tgcaggtagt
tcctgcatgce
aaagggagcc
gccagggaag
gggatgcaag
acaacagcag
tagagaggtg
gccgcgtgtce
ttccaattta

agcgggtgag
cggcccgcete
tcctetetgg
ccctgcetgte
ggtctgctgg
acaccttcaa
acctgagtgg
acctgtacaa
gcttcagcat
acatcttgcet
gactctatgt
tcatttatga
tcctggtgtce
tgaagcgctg
agagccacag
tgcccttett
agctgaggga
gctccacaga
ggtcgacttt
ccctgcgggt
atgaagccta
cgaaacacgc
cctgctgtgt
tgcccaccct
atctgcctge
ccctgggcecac
tgctctcceccet
gctaaggaaa
gaggtgatga
tgagccagag
gaggaggcca
acacccatca
gagac

1 mgslvltlca lfclaaylvs gspimnlegs pleedmslfg
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eflktlnlsd
nglrkypllf
rnmlvlvsge
idtsagnkhn
gmrsniiyds
aehltptkha
cgcr

iptgdsakvd
nvsiphheev
iygtnsewet
pllivfsddg
tarirrnakg
iigalvhlkn

ppeymlelyn
imaelrlytl
fdvtdairrw
ssdkerkeel
nyckrtplyi
sqgkaskaccv

kfatdrtsmp
vgrdrmiydg
gksgssthqgl
nemisheqlp
dfkeigwdsw
ptklepisil
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agtgggtgct
cttcccagcet
gtgattgcge
cctgctggcet
gggaaacgcc
cctgaagatg
ggtcccttcg
caggtacacg
ggaagatgcc
cttcaacatc
ctcctgtcaa
tgttctggat
ccaggacatt
ggtccggtce
gaagggctgc
tgttgtcttc
gatgatcagc
ggcaggtgag
agccaggcgyg
aaacttcgag
cgagtgtaag
tatcgtgcag
gcccaccaaa
caagtaccat
ggggctgggyg
aacaaggact
ccccacaccce
tggggatttg
aaaggagaca
gagcacaggc
gctcgctcca
ttgtatgtta

dvfseqgdgvd

saniirsfkn
vdrkitifev
evhieskhde
eldnlgldsf
iiappgyeay
yldkgvvtyk
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ggccaggacg
cctccecegtg
gggcctaaga
ggctccctac
cacagcccac
tttctggaga
caggacaaaa
tccgataagt
atctccataa
tccattccta
aatcacgtgg
ggaacagatg
caggatgagg
gactccacca
gacacgctgg
tccaatgacc
catgaacaag
agcagtcacg
aaaaggagcg
gacatcggct
ggcggctget
accctggtgce
ctgagcccca
tacgagggca
aggcaggcca
gattcaatct
cacccaaagc
agcacaacag
gggggaaaaa
gggcaggtca
aaacccttgg
tttcccacaa

fntllgsmkd
edlfsgpvsf
leskgdnege
aedassgrle
ssgpgeeall
ecrgvcnypl
fkyegmavse
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561

29

ggggagagga

cagtgacagg
taaaccttcc
ctgtgcgcectc
gagcagtctc
ggtgtcgact
ctctctgaca
ctctacaaca
ttcaagaatg
ctcctcttca
tacacactgg
tttgaagtgc
tctggggaga
agacgttggc
cacgatgaag
aagcataacc
gaggaactga
gatagctttt
tatgactcca
ctctacatcg
gaagcctatg
aagcatgcaa
tgctgtgtgce
acctacaagt
agtcctatgg
ttatttaata
tttgttgtag

30

agagtggtag
agacatttac
tggcttggcee
ttttctgect
ctctggaaga
ttaacacact
tccccacgcea
aatttgcaac
aagatctgtt
atgtgtccat
tgcaaaggga
tggagagcaa
tatatggaac
aaaagtcagg
ctgaggatgc
ctttgctcat
atgaaatgat
ccagtggacc
ctgcccgaat
acttcaagga
aatgccgtgg
ttatccaggc
ccacaaagct
ttaaatacga
cttatttaat
agggtgtaca
gaaatgcata

ggggagggag
gttccacaag
taggagctcg
ggcagcttac
agatatgtcc
gctccagagc
ggattcagcc
agatcggacc
ttcccagecg
tcctcaccat
tcgtatgata
aggggataat
caacagtgag
ctcatccacc
cagcagtgga
cgtgttttct
ttcccatgag
tggggaagag
cagaaggaac
gattgggtgg
tgtttgtaac
cttggtccac
agagcccatc
aggcatggcc
aactgtaaat
gtaatagagg
tttt

agagagagga
ataaaactgc
agcggagtca
ttggtttctg
ctctttggtg
atgaaggatg
aaggtggacc
tccatgcect
gtcagtttta
gaagaggtca
tacgatggag
gagggagaaa
tgggagactt
caccagctgg
cggctagaaa
gatgaccaaa
caacttccag
gctttgttge
gccaaaggaa
gactcctgga
taccccctgg
ctcaagaatt
tccatcctct
gtctccgaat
gtgtatattt
cttgctgcect

agagtttcca
cacttagagc
tgggctctct
gcagccccat
atgttttctc
agtttcttaa
caccagagta
ctgccaacat
atgggctccg
tcatggctga
tagaccggaa
gaaacatgct
ttgatgtcac
aggtccacat
tagataccag
gcagtgacaa
agctggacaa
agatgagatc
actactgtaa
tcatcgctcc
cagagcatct
cccagaaagc
atttagacaa
gtggctgtag
ggtgttccta
tcaggaaatg
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aacttgtctc
ccagggaagc
ggtcctgaca
catgaaccta
agagcaagac
gacactaaac
catgttggaa
cattaggagt
aaaatacccc
acttaggcta
aattaccatt
ggtcttggtg
agatgccatc
tgagagcaaa
tgcccagaat
ggagaggaag
cttgggcctg
aaacatcatc
gaggaccccg
gcctggatac
cacacccaca
ttccaaagcc
aggcgtcgtc
atagaagaag
tttaatgaga
gacaggtcag

HE b=
HIO|S2 0| M Hat Hig

12 4

10

&[4 B ab

T-GDFE Ab

S}-GDF8/GOF11 Ab

3-4EldiBab 2
=-GDFE/GDFL1 Ab

EEE
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SEQUENCE LISTING

<110> ACCELERON PHARMA, INC.

<120> METHODS FOR INCREASING RED BLOOD CELL LEVELS AND TREATING
INEFFECTIVE ERYTHROPOIESIS

<130> PHPH-076-WO01

<140> PCT/US2015/021880

<141> 2015-03-20

<150> 62/021,923

<151> 2014-07-08

<150> 61/969,073

<151> 2014-03-21

<160> 64

<170> PatentIn version 3.5

<210> 1

<211> 512

<212> PRT

<213> Homo sapiens

<400> 1

Met Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu Trp

1 5 10 15

Pro Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
20 25 30
Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg
35 40 45
Cys Glu Gly Glu GIn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
50 55 60
Asn Ser Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp

65 70 75 80

Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn
85 90 95
Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg

100 105 110
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Phe

Pro

Pro
145

Arg

Leu

Leu

225

His

Leu

Leu

His

Val

305

Asp

Leu

Thr

Pro

130

His

Pro

Met
210

Ser

Thr

Val

290

Pro

Phe

Ala

His Leu Pro Glu Ala Gly Gly Pro Glu Val

115

Thr Ala

Gly Gly

Arg Lys

Pro Pro

180

Ile Lys

195

Asn Asp

Trp Gln

Asn Leu

Val Glu

260

Asp Tyr

275

Ala Glu

Trp Cys

Lys Ser

Asp Phe

340

Gly Asp Thr His

Pro Thr Leu

135

Leu Ser Leu
150

Pro Pro Tyr

165

Pro Ser Pro

Phe Val Ala
215

Ser Glu Arg

Leu Gln Phe
245

Leu Trp Leu

Leu Lys Gly

Thr Met Ser

295

Arg Gly Glu
310

Lys Asn Val

325

Gly Leu Ala

Gly Gln Val

120
Leu Thr Val Leu Ala

140

Ile Val Leu Leu Ala
155
Gly His Val Asp Ile
170
Leu Val Gly Leu Lys
185
Arg Phe Gly Cys Val

200

Val Lys Ile Phe Pro

220

Glu Ile Phe Ser Thr
235

[le Ala Ala Glu Lys

Ile Thr Ala Phe His

265

Asn Ile Ile Thr Trp
280
Arg Gly Leu Ser Tyr
300
Gly His Lys Pro Ser
315
Leu Leu Lys Ser Asp

330

Val Arg Phe Glu Pro
345

Gly Thr Arg Arg Tyr

Thr Tyr
125

Tyr Ser

Phe Trp

His Glu

Pro Leu

190

Trp Lys

205

Leu Gln

Pro Gly

Arg Gly

Asp Lys

270

Asn Glu
285

Leu His

Leu Thr

Gly Lys
350

Met Ala

_98_

Glu Pro

Leu Leu

Met Tyr

160
Asp Pro
175

Gln Leu

Asp Lys

Met Lys

240
Ser Asn
255

Gly Ser

Leu Cys

Glu Asp

His Arg

320

Ala Val

335

Pro Pro

Pro Glu
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355 360 365
Val Leu Glu Gly Ala Ile Asn Phe Gln Arg Asp Ala Phe Leu Arg Ile
370 375 380
Asp Met Tyr Ala Met Gly Leu Val Leu Trp Glu Leu Val Ser Arg Cys

385 390 395 400

Lys Ala Ala Asp Gly Pro Val Asp Glu Tyr Met Leu Pro Phe Glu Glu
405 410 415
Glu Ile Gly Gln His Pro Ser Leu Glu Glu Leu Gln Glu Val Val Val
420 425 430
His Lys Lys Met Arg Pro Thr Ile Lys Asp His Trp Leu Lys His Pro
435 440 445
Gly Leu Ala Gln Leu Cys Val Thr Ile Glu Glu Cys Trp Asp His Asp

450 455 460

Ala Glu Ala Arg Leu Ser Ala Gly Cys Val Glu Glu Arg Val Ser Leu

465 470 475 480

Ile Arg Arg Ser Val Asn Gly Thr Thr Ser Asp Cys Leu Val Ser Leu

485 490 495

Val Thr Ser Val Thr Asn Val Asp Leu Pro Pro Lys Glu Ser Ser Ile
500 505 510

<210> 2

<211> 512

<212> PRT

<213> Homo sapiens

<400> 2

Met Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu Trp

1 5 10 15
Pro Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
20 25 30
Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg
35 40 45
Cys Glu Gly Glu GIn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Ala

50 55 60
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Asn Ser Ser

65
Asp Phe Asn

Pro Gln Val

Phe Thr His
115

Pro Pro Thr

130
Pro Ile
145
Arg His Arg

Gly Pro Pro

Leu Glu

195

Leu Met Asn

210

Gln Ser Trp
225

His Glu Asn

Leu Glu Val

Leu Thr Asp
275
His Val Ala
290

Val Pro Trp

Gly

Cys

Tyr

100

Leu

Lys

Pro

180

Lys

Asp

Leu

260

Tyr

Glu

Cys

Thr

Tyr

85

Phe

Pro

Pro

Leu

Pro

165

Pro

Phe

Ser

Leu

245

Leu

Leu

Thr

Ile Glu

70

Asp Arg

Cys Cys

Glu Ala

Thr Leu

135
Ser Leu
150
Pro Tyr

Ser Pro

Arg Gly

Val

215

Glu Arg

230

Gln Phe

Trp Leu

Lys

Met Ser

295

Leu Val

Gln Glu

Cys Glu

105
Gly Gly
120

Leu Thr

Ile Val

Gly His

Leu Val

185

Arg Phe

200

Val Lys

Glu Ile

[le Thr

265
Asn Ile
280

Arg Gly

Arg Gly Glu Gly His

Lys

Cys

90

Pro

Val

Leu

Val

170

Phe

Leu

Lys

Lys

75

Val

Asn

Leu

Leu

155

Asp

Leu

Cys

Phe

Ser

235

Phe

Thr

Ser

Pro

Gly

Phe

Val

Lys

Val

Pro

220

Thr

Lys

His

Trp

Tyr
300

Ser

Cys

Thr

Cys

Thr

125

Tyr

Phe

His

Pro

Trp

205

Leu

Pro

Arg

Asp

Asn
285

Leu

Ile

Trp Leu Asp

80
Glu Glu Asn
95
Asn Glu Arg
110

Tyr Glu Pro

Ser Leu Leu

Trp Met Tyr
160
Glu Asp Pro
175
Leu Gln Leu
190

Lys Ala Gln

Gln Asp Lys

Gly Met Lys

240

Gly Ser Asn
255

Lys Gly Ser

270

Glu Leu Cys

His Glu Asp

Ala His Arg

- 100 -
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305

Asp Phe Lys

Leu Ala Asp

Gly Asp Thr

355

Val Leu Glu
370

Asp Met Tyr

385

Lys Ala Ala

Glu Ile Gly

His Lys Lys
435

Gly Leu Ala

450
Ala Glu Ala
465

Ile Arg Arg

Val Thr Ser

<210> 3

<211> 115

<212> PRT

Ser

Phe
340

His

Asp

Gln

420

Met

Gln

Arg

Ser

Val

500

310

Lys Asn Val

325

Gly Leu Ala

Gly Gln Val

Ala Ile Asn
375

Met Gly Leu

390
Gly Pro Val
405

His Pro Ser

Arg Pro Thr

Leu Cys Val

455
Leu Ser Ala
470
Val Asn Gly
485

Thr Asn Val

<213> Homo sapiens

<400> 3

Leu

Val

Gly

360

Phe

Val

Asp

Leu

Ile

440

Thr

Gly

Thr

Asp

Leu Lys

330
Arg Phe
345

Thr Arg

Gln Arg

Leu Trp

Glu Tyr

410
Glu Glu
425

Lys Asp

Ile Glu

Cys Val

Thr Ser
490
Leu Pro

505

320

Ser Asp Leu Thr Ala Val

335

Glu Pro Gly Lys Pro Pro

350

Arg Tyr Met Ala Pro Glu

Asp Ala Phe Leu Arg Ile

Glu Leu Val Ser Arg Cys

400

Met Leu Pro Phe Glu Glu

415

Leu Gln Glu Val Val Val

430

His Trp Leu Lys His Pro

Glu Cys Trp Asp His Asp

Glu Glu Arg Val Ser Leu

480

Asp Cys Leu Val Ser Leu

495

Pro Lys Glu Ser Ser Ile

510

Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn

- 101 -
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1 5 10
Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly
20 25
Glu Gln Asp Lys Arg Leu His Cys Tyr Ala
35 40
Gly Thr Ile Glu Leu Val Lys Lys Gly Cys

50 55

Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr
65 70
Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys
85 90
Leu Pro Glu Ala Gly Gly Pro Glu Val Thr
100 105
Ala Pro Thr
115
<210> 4
<211> 115
<212> PRT
<213> Homo sapiens
<400> 4

Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys

1 5 10
Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly
20 25
Glu Gln Asp Lys Arg Leu His Cys Tyr Ala
35 40
Gly Thr Ile Glu Leu Val Lys Lys Gly Cys
50 55

Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr

65 70
Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys

85 90

15
Leu Glu Arg Cys Glu Gly
30
Ser Trp Arg Asn Ser Ser
45
Trp Leu Asp Asp Phe Asn

60

Glu Glu Asn Pro GIn Val

75 80

Asn Glu Arg Phe Thr His
95

Tyr Glu Pro Pro Pro Thr

110

Ile Tyr Tyr Asn Ala Asn

15
Leu Glu Arg Cys Glu Gly
30
Ser Trp Ala Asn Ser Ser
45
Trp Leu Asp Asp Phe Asn
60

Glu Glu Asn Pro Gln Val

75 80
Asn Glu Arg Phe Thr His

95

- 102 -
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=T

Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr
100 105 110
Ala Pro Thr
115
<210> 5
<211> 100
<212> PRT
<213> Homo sapiens
<400> 5
Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn

1 5 10 15

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

65 70 75 80

Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His
85 90 95
Leu Pro Glu Ala
100
<210> 6
<211> 100
<212> PRT
<213> Homo sapiens
<400> 6
Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn
1 5 10 15
Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly

20 25 30
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Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Ala Asn Ser Ser

35

40

45

Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp Asp Phe Asn

50

55

60

Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val

65

70

75

80

Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His

85

Leu Pro Glu Ala

<210> 7

<

211> 1539
<212> DNA
<213> Homo
<400> 7
atgacggcgc
cgtggggagy
accaaccaga
gcetectggg
gacttcaact

ttctgectgct

ggcccggaag
tactcactgc
cggcatcgca
ccatccccte
tttggctgtg
ctccaggaca

cacgagaacc

ctgtggctca

atcatcacat

ctgcatgagg

100

sapiens

cctgggtgge
ctgagacacg
gcggeetgga
ccaacagctc
gctacgatag

gtgaaggcaa

tcacgtacga
tgcccatcgg
agccccccta
tggtgggecet
tctggaaggce
agcagtcgtg

tgctacagtt

tcacggcectt
ggaacgaact

atgtgccctg

cctegecectce
ggagtgcatc
gcgctgegaa
tggcaccatc
gcaggagtgt

cttctgcaac

gccacceccg
gggcctttee
cggtcatgtg
gaagccactg
ccagctcatg
gcagagtgaa

cattgctgcc

ccatgacaag
gtgtcatgta

gtgcegtgge

90

ctctggggat
tactacaacg
ggcgageagg
gagctcgtga
gtggccactg

gagcgcttca

acagccccca
ctcatcgtcc
gacatccatg
cagctgctgg
aatgactttg
cgggagatct

gagaagcgag

ggctccectca

gcagagacga

gagggecaca

cgctgtggec
ccaactggga
acaagcggct
agaagggctg
aggagaaccc

ctcatttgcc

ccetgetcac
tgctggectt
aggaccctgg
agatcaaggc
tagctgtcaa
tcagcacacc

gctccaacct

cggattacct

tgtcacgagg

agccgtctat

95

cggetetggg
gctggagege
gcactgctac
ctggctagat
ccaggtgtac

agaggctggg

ggtgctggcee
ttggatgtac
gcctcecacca
tcgggggegce
gatcttccca
tggcatgaag

cgaagtagag

caaggggaac

cctctcatac

tgcccacagg
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60
120
180
240
300

360

420
480
540
600
660
720

780

840
900

960
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gactttaaaa
ggcttggetg
acgagacggt

ttcctgegea

aaggctgcag
cacccttegt
aaagatcact
tgggaccatg
attcggaggt
accaatgtgg
<210> 8
<211> 345
<212> DNA

<213> Homo

<400> 8
gggegtggeg
cgcaccaacc
tacgcctcect
gatgacttca
tacttctgct
g8gggcccgg
<210> 9
<211> 513
<212> PRT

<213> Homo

<400> 9

gtaagaatgt
ttcgatttga
acatggctcc

ttgacatgta

acggacccgt
tggaggagct
ggttgaaaca
atgcagaggc
cggtcaacgg

acctgccccc

sapiens

aggctgagac
agagcggcct
gggccaacag
actgctacga
gctgtgaagg

aagtcacgta

sapiens

attgctgaag
gccagggaaa
tgaggtgctc

tgccatgggg

ggatgagtac
gcaggaggtg
ccecgggectg
tcgettgtec
cactacctcg

taaagagtca

acgggagtgc
ggagcgetge
ctctggcacc
taggcaggag
caacttctgc

cgagccacce

agcgacctca
cctccagggg
gagggagccea

ttggtgctgt

atgctgccct
gtggtgcaca
gcccagettt
gegggetgtg
gactgtctcg

agcatctaa

atctactaca
gaaggcgage
atcgagctcg
tgtgtggcca
aacgagcgct

ccgacagecce

cagccgtgct
acacccacgg
tcaacttcca

gggagettgt

ttgaggaaga
agaagatgag
gtgtgaccat
tggaggageg

tttcectggt

acgccaactg
aggacaagcg
tgaagaaggg
ctgaggagaa
tcactcattt

ccacc

ggctgacttt
acaggtaggc
gagagatgcc

gtctegetge

gattggccag
gcccaccatt
cgaggagtgc
ggtgtcectg

gacctctgtce

ggagctggag
gctgcactge
ctgctggcta
cccccaggtg

gccagaggcet

Met Gly Ala Ala Ala Lys Leu Ala Phe Ala Val Phe Leu Ile Ser Cys

1

5

10

15

Ser Ser Gly Ala Ile Leu Gly Arg Ser Glu Thr Gln Glu Cys Leu Phe

20

25

30

Phe Asn Ala Asn Trp Glu Lys Asp Arg Thr Asn Gln Thr Gly Val Glu

35

40

45

- 105 -

1020
1080
1140

1200

1260
1320
1380
1440
1500

1539

60
120
180
240
300

345
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Pro Cys Tyr

50

Lys Asn Ile
65

Asp Asp Ile

Ser Pro Glu

Lys Phe Ser

115

Pro Val Thr
130

Val Pro Leu

145

Tyr Arg His

Asp Pro Gly

GIn Leu Leu
195
Ala Gln Leu
210
Asp Lys Gln
225

Met Lys His

Thr Ser Val

Gly Ser Leu
275

Leu Cys His

Gly Asp Lys Asp Lys

Ser

Asn

Val

100

Tyr

Pro

Met

His

Pro

180

Leu

Ser

Asp
260

Ser

Ile

Gly

Cys

85

Tyr

Phe

Lys

Leu

Lys

165

Pro

Val

Asn

Trp

Asn

245

Val

Asp

Ala

55

Ser Ile Glu
70

Tyr Asp Arg

Phe Cys Cys

Pro Glu Met

120

Pro Pro Tyr
135

Ile Ala Gly

150

Met Ala Tyr

Pro Pro Ser

Lys Ala Arg
200
Glu Tyr Val
215
Gln Asn Glu
230

Ile Leu Gln

Asp Leu Trp

Phe Leu Lys
280

Glu Thr Met

Arg Arg His

Ile Val Lys
75
Thr Asp Cys
90
Cys Glu Gly
105

Glu Val Thr

Tyr Asn Ile

[le Val Ile

155

Pro Pro Val
170

Pro Leu Leu

185

Gly Arg Phe

Ala Val Lys

Tyr Glu Val

235

Phe Ile Gly

Leu Ile Thr
265

Ala Asn Val

Ala Arg Gly

Cys Phe Ala

60

Gln Gly Cys

Val Glu Lys

Asn Met Cys
110
Gln Pro Thr

125

Leu Leu Tyr
140

Cys Ala Phe

Leu Val Pro

Gly Leu Lys

190

Gly Cys Val
205

Ile Phe Pro

220

Tyr Ser Leu

Ala Glu Lys

Ala Phe His

270

Val Ser Trp
285

Leu Ala Tyr

- 106 -

Thr Trp

Trp Leu

80
Lys Asp
95

Asn Glu

Ser Asn

Ser Leu

Trp Val

160
Thr Gln
175

Pro Leu

Trp Lys

Pro Gly
240
Arg Gly

255

Glu Lys

Asn Glu

Leu His
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290
Glu Asp

305

Arg Asp

Cys Ile

370

Ile Asp
385

Cys Thr

Val His

Asp Ala
465

Gln Met

Val Val

Leu

<210> 10

<211> 11

295

Ile Pro Gly Leu Lys Asp Gly His

310

Ile Lys Ser Lys Asn Val
325
Ala Asp Phe Gly Leu Ala
340
Asp Thr His Gly GIn Val
355 360
Leu Glu Gly Ala Ile Asn

375

Met Tyr Ala Met Gly Leu
390
Ala Ala Asp Gly Pro Val
405
Ile Gly GIn His Pro Ser
420
Lys Lys Lys Arg Pro Val

435 440

Met Ala Met Leu Cys Glu
455
Glu Ala Arg Leu Ser Ala
470
Gln Arg Leu Thr Asn Ile
485
Thr Met Val Thr Asn Val

500

5

Leu

Leu

345

Gly

Phe

Val

Asp

Leu

425

Leu

Thr

Gly

Asp

505

Leu
330

Lys

Thr

Leu

Arg

Cys

Thr
490

Phe

Lys

315

Lys

Phe

Arg

300

Pro Ala

Asn Asn

Glu Ala

Arg Tyr

365

Ile Ser

Leu Thr

335
Gly Lys
350

Met Ala

Arg Asp Ala Phe Leu

Trp

395

Tyr

Asp

Asp

Glu

Val

475

Thr

Pro

380

Glu Leu

Met Leu

Met Gln

Tyr Trp

445

Glu Cys

460

Gly Glu

Glu Asp

Pro Lys

Ala Ser

Pro Phe

415
Glu Val
430

Gln Lys

Trp Asp

Arg Ile

Ile Val
495
Glu Ser

510

- 107 -

His

320

Ser

Pro

Arg

Arg

400

Val

His

His

Thr

480

Thr

Ser
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<212> PRT
<213> Homo sapiens

<400> 10

Ile Leu Gly Arg Ser Glu Thr Gln Glu Cys Leu Phe Phe Asn Ala Asn

1 5
Trp Glu Lys Asp Arg Thr Asn Gln Thr
20 25
Asp Lys Asp Lys Arg Arg His Cys Phe
35 40

Gly Ser Ile Glu Ile Val Lys Gln Gly

50 55
Cys Tyr Asp Arg Thr Asp Cys Val Glu
65 70
Tyr Phe Cys Cys Cys Glu Gly Asn Met
85
Phe Pro Glu Met Glu Val Thr Gln Pro
100 105
Lys Pro Pro
115
<210> 11

<211> 100

<212> PRT

<213> Homo sapiens

<400> 11

Ile Leu Gly Arg Ser Glu Thr Gln Glu

1 5

Trp Glu Lys Asp Arg Thr Asn Gln Thr

20 25

Asp Lys Asp Lys Arg Arg His Cys Phe
35 40

Gly Ser Ile Glu Ile Val Lys Gln Gly

50 55

10

Gly Val

Ala Thr

Cys Trp

Lys Lys

75
Cys Asn
90

Thr Ser

Cys Leu

10

Gly Val

Ala Thr

Cys Trp

Glu Pro Cys

30

Trp Lys Asn
45

Leu Asp Asp

60

Asp Ser Pro

Glu Lys Phe

Asn Pro Val

110

Phe Phe Asn

Glu Pro Cys
30
Trp Lys Asn
45
Leu Asp Asp

60

- 108 -

15

Tyr Gly

Ile Ser

Ile Asn

Glu Val

80
Ser Tyr
95

Thr Pro

Ala Asn

15

Tyr Gly

Ile Ser

Ile Asn
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Cys Tyr Asp Arg Thr Asp Cys Val Glu Lys Lys Asp Ser Pro Glu Val
65 70 75 80
Tyr Phe Cys Cys Cys Glu Gly Asn Met Cys Asn Glu Lys Phe Ser Tyr
85 90 95
Phe Pro Glu Met
100
<210> 12
<211> 1542
<212> DNA

<213> Homo sapiens

<400> 12

atgggagctg ctgcaaagtt ggcegtttgece gtetttcetta tcectectgtte ttcaggtget 60
atacttggta gatcagaaac tcaggagtgt cttttcttta atgctaattg ggaaaaagac 120
agaaccaatc aaactggtgt tgaaccgtgt tatggtgaca aagataaacg gcggcattgt 180
tttgctacct ggaagaatat ttctggttcc attgaaatag tgaaacaagg ttgttggetg 240
gatgatatca actgctatga caggactgat tgtgtagaaa aaaaagacag ccctgaagta 300
tatttttgtt gctgtgaggg caatatgtgt aatgaaaagt tttcttattt tccagagatg 360
gaagtcacac agcccacttc aaatccagtt acacctaagc caccctatta caacatcctg 420
ctctattcct tggtgecact tatgttaatt geggggattg tcatttgtge attttgggtg 480
tacaggcatc acaagatggc ctaccctcct gtacttgttc caactcaaga cccaggacca 540
cccccacctt ctccattact agggttgaaa ccactgcagt tattagaagt gaaagcaagg 600
ggaagatttg gttgtgtctg gaaagcccag ttgcttaacg aatatgtggce tgtcaaaata 660
tttccaatac aggacaaaca gtcatggcaa aatgaatacg aagtctacag tttgcctgga 720
atgaagcatg agaacatatt acagttcatt ggtgcagaaa aacgaggcac cagtgttgat 780
gtggatcttt ggctgatcac agcatttcat gaaaagggtt cactatcaga ctttcttaag 840
gctaatgtgg tctcttggaa tgaactgtgt catattgcag aaaccatggc tagaggattg 900
gcatatttac atgaggatat acctggccta aaagatggcc acaaacctgc catatctcac 960
agggacatca aaagtaaaaa tgtgctgttg aaaaacaacc tgacagcttg cattgctgac 1020
tttgggttgg ccttaaaatt tgaggctgge aagtctgcag gegataccca tggacaggtt 1080
ggtacccgga ggtacatgge tccagaggta ttagagggtg ctataaactt ccaaagggat 1140
gcatttttga ggatagatat gtatgccatg ggattagtcc tatgggaact ggcttctcge 1200
tgtactgctg cagatggacc tgtagatgaa tacatgttgc catttgagga ggaaattgge 1260
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cagcatccat ctcttgaaga catgcaggaa

ttaagagatt attggcagaa acatgctgga

tgttgggatc acgacgcaga agccaggtta
cagatgcaga gactaacaaa tattattacc
gtgacaaatg ttgactttcc tcccaaagaa
<210> 13

<211> 345

<212> DNA

<213> Homo sapiens

<400> 13

atacttggta gatcagaaac tcaggagtgt
agaaccaatc aaactggtgt tgaaccgtgt

tttgctacct ggaagaatat ttctggttcc

gatgatatca actgctatga caggactgat
tatttttgtt gctgtgaggg caatatgtgt
gaagtcacac agcccacttc aaatccagtt
<210> 14

<211> 21

<212> PRT

<213> Apis sp.

<400> 14

gttgttgtge

atggcaatgc

tcagctggat
acagaggaca

tctagtctat

cttttcttta
tatggtgaca

attgaaatag

tgtgtagaaa
aatgaaaagt

acacctaagc

ataaaaaaaa

tctgtgaaac

gtgtaggtga
ttgtaacagt

ga

atgctaattg
aagataaacg

tgaaacaagg

aaaaagacag
tttcttattt

caccce

gaggcectgtt

cattgaagaa

aagaattacc

ggtcacaatg

ggaaaaagac

gecggceattgt

ttgttggctg

ccctgaagta

tccagagatg

Met Lys Phe Leu Val Asn Val Ala Leu Val Phe Met Val Val Tyr Ile

1 5

Ser Tyr Ile Tyr Ala
20

<210> 15

<211> 22

<212> PRT

<213> Unknown

<220><223> Description of Unknown
TPA signal sequence peptide

<400> 15

10

15
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1320

1380

1440
1500

1542

60
120

180

240
300

345
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Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly

1 5

Ala Val Phe Val Ser
20

<210> 16

<211> 225

<212> PRT

10

Pro

<213> Artificial Sequence

15

<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<220><221> MOD_RES
<222> (43)..(43)
<223> Asp or Ala
<220><221> MOD_RES

<222> (100)..(100)

<223> Lys or Ala

<220><221> MOD_RES

<222> (212)..(212)

<223> Asn or Ala

<400> 16

Thr His Thr Cys Pro

1 5

Ser Val Phe Leu Phe

20

Arg Thr Pro Glu Val

35

Pro Glu Val Lys Phe

50
Ala Lys Thr Lys Pro
65
Val Ser Val Leu Thr
85

Tyr Lys Cys Xaa Val

Pro Cys Pro Ala Pro
10
Pro Pro Lys Pro Lys
25
Thr Cys Val Val Val
40

Asn Trp Tyr Val Asp

95
Arg Glu Glu GIn Tyr
70
Val Leu His GIn Asp
90

Ser Asn Lys Ala Leu

Glu Leu Leu Gly Gly Pro
15
Asp Thr Leu Met Ile Ser
30
Xaa Val Ser His Glu Asp
45

Gly Val Glu Val His Asn

60
Asn Ser Thr Tyr Arg Val
75 80
Trp Leu Asn Gly Lys Glu
95

Pro Val Pro Ile Glu Lys

-111 -
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100 105 110

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro GIn Val Tyr Thr

115 120 125
Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
130 135 140
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
145 150 155 160
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
165 170 175

Asp Ser Asp Gly Pro Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys

180 185 190
Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
195 200 205
Ala Leu His Xaa His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
210 215 220
Lys
225
<210> 17
<211> 344
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 17

Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala

1 5 10 15
Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu
20 25 30
Gly Glu GIn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Ala Asn Ser
35 40 45
Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp Asp Phe

50 55 60

- 112 -
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Asn

65

Val

His

Thr

Pro

Lys

145

Val

Asp

Tyr

Asp

Leu

225

Arg

Lys

Asp

Lys

Ser

Cys Tyr

Tyr Phe

Leu Pro

Ala Pro

115

Glu Leu

130

Asp Thr

Asp Val

Gly Val

Asn Ser

195
Trp Leu
210

Pro Val

Glu Pro

Asn Gln

Thr Thr
290

Lys Leu

Asp Arg Gln Glu Cys Val

Cys

100

Thr

Leu

Leu

Ser

180

Thr

Asn

Pro

Val

260

Val

Pro

Thr

Cys

85

Met

His

165

Val

Tyr

Val
245

Ser

Pro

Val

70

Cys Glu Gly

Gly Gly Pro

Gly Gly Thr
120

Gly Pro Ser

135
Ile Ser Arg
150

Glu Asp Pro

His Asn Ala

Arg Val Val

200

Lys Glu Tyr

215

Glu Lys Thr
230

Leu

Tyr Thr

Leu Thr Cys

Trp Glu Ser

280

Val Leu Asp
295

Asp Lys Ser

Asn

Glu

105

His

Val

Thr

Lys
185

Ser

Lys

Pro

Leu

265

Asn

Ser

Phe

90

Val

Thr

Phe

Pro

Val

170

Thr

Val

Cys

Ser

Pro

250

Val

Gly

Asp

Thr

75

Cys

Thr

Cys

Leu

155

Lys

Lys

Leu

Lys

Lys

235

Ser

Lys

Gln

Gly

Glu Glu Asn Pro Gln

Asn Glu Arg

Tyr Glu Pro

110

Pro Pro Cys
125

Phe Pro Pro

140
Val Thr Cys

Phe Asn Trp
Pro Arg Glu
190

Thr Val Leu

205
Val Ser Asn
220

Ala Lys

Arg Glu Glu

Gly Phe Tyr

270

Pro Glu Asn
285

Ser Phe Phe

300

Arg Trp Gln GIn Gly Asn

- 113 -

Phe

95

Pro

Pro

Lys

Val

Tyr

175

His

Lys

Met
255

Pro

Asn

Leu

Val

80

Thr

Pro

Pro

Val
160

Val

Pro
240

Thr

Ser

Tyr

Tyr

Phe
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305 310 315 320

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys

325 330 335

Ser Leu Ser Leu Ser Pro Gly Lys
340
<210> 18
<211> 369
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 18
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15
Ala Val Phe Val Ser Pro Gly Ala Ala Ile Leu Gly Arg Ser Glu Thr

20 25 30

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

85 90 95

Val Glu Lys Lys Asp Ser Pro Glu Val Tyr Phe Cys Cys Cys Glu Gly
100 105 110
Asn Met Cys Asn Glu Lys Phe Ser Tyr Phe Pro Glu Met Glu Val Thr
115 120 125
Gln Pro Thr Ser Asn Pro Val Thr Pro Lys Pro Pro Thr Gly Gly Gly
130 135 140

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro

- 114 -
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145

Ser

Arg

Pro

Ala

Val

225

Tyr

Thr

Leu

Cys

Ser

305

Asp

Ser

Lys

Val Phe

Thr Pro

Glu Val

195

Lys Thr

210

Ser Val

Lys Cys

Ile Ser

Pro Pro

275

Leu Val

290

Asn Gly

Ser Asp

Arg Trp

Leu His

355

<210> 19

<211> 1114

Leu

Glu

180

Lys

Lys

Leu

Lys

Lys
260

Ser

Lys

340

Asn

Phe

165

Val

Phe

Pro

Thr

Val

245

Arg

Gly

Pro

Ser

325

Gln

His

150

Pro Pro Lys

Thr Cys Val

Asn Trp Tyr
200
Arg Glu Glu

215

Val Leu His
230

Ser Asn Lys

Lys Gly Gln

Glu Glu Met

280

Phe Tyr Pro
295

Glu Asn Asn

310

Phe Phe Leu

Gly Asn Val

Tyr Thr Gln
360

155

Pro Lys Asp

Val
185

Val

Pro
265

Thr

Ser

Tyr

Tyr

Phe

345

Lys

170

Val

Asp

Tyr

Asp

Leu

250

Arg

Lys

Asp

Lys

Ser

330

Ser

Ser

Asp

Gly

Asn

Trp

235

Pro

Glu

Asn

Thr
315

Lys

Cys

Leu

Thr Leu Met

Val Ser His

190

Val Glu Val
205

Ser Thr Tyr

220

Leu Asn Gly

Val Pro Ile

Pro Gln Val

270

Gln Val Ser

285

300

Thr Pro Pro

Leu Thr Val

Ser Val Met

350

Ser Leu Ser

365

- 115 -

160

Ile Ser

Glu Asp

His Asn

Arg Val

Lys Glu

240
Glu Lys
255

Tyr Thr

Leu Thr

Trp Glu

Val Leu

320
Asp Lys
335

His Glu

Pro Gly
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<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 19

atggatgcaa tgaagagagg gctctgetgt gtgctgetge tgtgtggage agtcttcegtt 60
tcgeeecggeg ccgetatact tggtagatca gaaactcagg agtgtctttt tttaatgcta 120
attgggaaaa agacagaacc aatcaaactg gtgttgaacc gtgttatggt gacaaagata 180
aacggcggea ttgttttget acctggaaga atatttctgg ttccattgaa tagtgaaaca 240
aggttgttgg ctggatgata tcaactgcta tgacaggact gattgtgtag aaaaaaaaga 300
cagccctgaa gtatatttct gttgetgtga gggcaatatg tgtaatgaaa agttttctta 360
ttttccggag atggaagtca cacagcccac ttcaaatcca gttacaccta agccacccac 420
cggtggtgga actcacacat gcccaccgtg cccagcacct gaactcctgg ggggaccgtce 480
agtcttcctce ttccceccaa aacccaagga caccctcatg atctcecccgga ccectgaggt 540
cacatgcgtg gtggtggacg tgagccacga agaccctgag gtcaagttca actggtacgt 600
ggacggcegtg gaggtgcata atgccaagac aaagcecgcegg gaggagcagt acaacagcac 660
gtaccgtgtg gtcagegtcece tcaccgtcect gcaccaggac tggctgaatg gcaaggagta 720
caagtgcaag gtctccaaca aagccctcecc agtccccatc gagaaaacca tctccaaagce 780
caaagggcag ccccgagaac cacaggtgta caccctgecc ccatcccggg aggagatgac 840
caagaaccag gtcagcctga cctgectggt caaaggcttc tatcccageg acatcgecgt 900
ggagtgggag agcaatgggce agccggagaa caactacaag accacgectc ccgtgetgga 960
ctcecgacgge tecttettec tctatagcaa getcaccgtg gacaagagca ggtggeagea 1020
ggggaacgtc ttctcatget ccgtgatgea tgaggcetctg cacaaccact acacgcagaa 1080
gagcctcetce ctgtcteecgg gtaaatgaga attc 1114
<210> 20

<211> 344

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 20

Ile Leu Gly Arg Ser Glu Thr Gln Glu Cys Leu Phe Phe Asn Ala Asn

- 116 -



1
Trp Glu Lys Asp

20

Asp Lys Asp Lys
35
Gly Ser Ile Glu
50
Cys Tyr Asp Arg
65

Tyr Phe Cys Cys

Phe Pro Glu Met
100
Lys Pro Pro Thr
115
Pro Glu Leu Leu
130
Lys Asp Thr Leu

145

Val Asp Val Ser

Asp Gly Val Glu

180

Tyr Asn Ser Thr
195

Asp Trp Leu Asn

210

Leu Pro Val Pro
225

Arg Glu Pro Gln

5

Arg Thr Asn Gln Thr

Arg

Ile

Thr

Cys

85

Gly

Met

His

165

Val

Tyr

Gly

Val

245

Arg His

Val Lys

55
Asp Cys
70

Glu Gly

Val Thr

Gly Pro
135
Ile Ser

150

Glu Asp

His Asn

Arg Val

Lys Glu

215

Glu Lys
230

Tyr Thr

25

Cys Phe

40

Val Glu

Asn Met

GIn Pro

105
Thr His
120

Ser Val

Arg Thr

Pro Glu

Ala Lys

185
Val Ser
200

Tyr Lys

Thr Ile

Leu Pro

10

Gly

Ala

Cys

Lys

Cys

90

Thr

Thr

Phe

Pro

Val

170

Thr

Val

Cys

Ser

Pro

250

Val

Thr

Trp

Lys

75

Asn

Ser

Cys

Leu

155

Lys

Lys

Leu

Lys

Lys
235

Ser

15
Glu Pro Cys Tyr Gly

30

Trp Lys Asn Ile Ser
45
Leu Asp Asp Ile Asn
60
Asp Ser Pro Glu Val
80
Glu Lys Phe Ser Tyr

95

Asn Pro Val Thr Pro
110
Pro Pro Cys Pro Ala
125

Phe Pro Pro Lys Pro

140

Val Thr Cys Val Val
160

Phe Asn Trp Tyr Val
175

Pro Arg Glu Glu Gln

Thr Val Leu His Gln
205
Val Ser Asn Lys Ala

220

Ala Lys Gly Gln Pro
240
Arg Glu Glu Met Thr

255

- 117 -

ZIHSd 10-2016-0127148



Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
260 265 270
Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr

275 280 285

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
290 295 300
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
305 310 315 320
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
325 330 335
Ser Leu Ser Leu Ser Pro Gly Lys
340
<210> 21
<211> 368
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 21
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15
Ala Val Phe Val Ser Pro Gly Ala Ser Gly Arg Gly Glu Ala Glu Thr
20 25 30
Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn
35 40 45

Gln Ser Gly Leu Glu Arg Cys Glu Gly Glu Gln Asp Lys Arg Leu His

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

Val Ala Thr Glu Glu Asn Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly

- 118 -
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Asn

Glu

His

145

Val

Thr

Lys

Ser

225

Lys

Pro

Leu

Asn

305

Ser

Arg

Phe Cys

115
Val Thr
130

Thr Cys

Phe Leu

Pro Glu

Val Lys

195
Thr Lys
210

Val Leu

Cys Lys

Ser Lys

Pro Ser

275
Val Lys
290

Gly Gln

Asp Gly

Trp Gln

100

Asn Glu Arg Phe

Tyr Glu Pro Pro
135
Pro Pro Cys Pro
150
Phe Pro Pro Lys
165

Val Thr Cys Val

180

Phe Asn Trp Tyr

Pro Arg Glu Glu

215

Thr Val Leu His
230

Val Ser Asn Lys

245
Ala Lys Gly Gln
260

Arg Glu Glu Met

Gly Phe Tyr Pro
295

Pro Glu Asn Asn

310
Ser Phe Phe Leu
325
GIn Gly Asn Val

340

Thr

120

Pro

Pro

Val

Val

200

Pro

Thr

280

Ser

Tyr

Tyr

Phe

105

His

Thr

Pro

Lys

Val

185

Asp

Tyr

Asp

Leu

Arg

265

Lys

Asp

Lys

Ser

Ser

345

Leu Pro Glu Ala

Ala Pro

Glu Leu

155
Asp Thr
170

Asp Val

Gly Val

Asn Ser

Trp Leu

235

Pro Val

250

Glu Pro

Asn Gln

Thr Thr

315
Lys Leu
330

Cys Ser

Thr

140

Leu

Leu

Ser

Thr
220

Asn

Pro

Val

Val

300

Pro

Thr

Val

125

Met

His

Val
205

Tyr

Val

Ser

285

Pro

Val

Met

110

Gly

Gly

Gly

190

His

Arg

Lys

Tyr

270

Leu

Trp

Val

Asp

His

350

- 119 -

Gly Pro

Gly Thr

Pro Ser

160
Ser Arg
175

Asp Pro

Asn Ala

Val Val

Glu Tyr

240

Lys Thr

255

Thr Leu

Thr Cys

Glu Ser

Leu Asp

320
Lys Ser
335

Glu Ala
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Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

355
<210> 22
<211> 1107

<212> DNA

360

<213> Artificial Sequence

365

<220><223> Description of Artificial Sequence: Synthetic

polyn
<400> 22
atggatgcaa
tcgeeeggeg
aactgggagce
aagcggctge
aagggctgct

gagaacccee

catttgccag
ggtggtggaa
gtcttectcet
acatgcgtgg
gacggegtgg
taccgtgtgg

aagtgcaagg

aaagggcage
aagaaccagg
gagtgggaga
tccgacggcet
gggaacgtct
agcctctcecc
<210> 23

<211> 343

<212> PRT

ucleotide

tgaagagagg
cctetgggeg
tggagcgcac
actgctacgc
ggctcgatga

aggtgtactt

aggctggggg
ctcacacatg
tcceeccaaa
tggtggacgt
aggtgcataa
tcagcgtcect

tctccaacaa

cccgagaacc
tcagcctgac
gcaatgggca
ccttettect
tctcatgctce

tgtctceggg

gctetgetgt
tggggaggct
caaccagagc
ctcetggege
cttcaactgc

ctgctgcetgt

cccggaagtce
cccaccgtge
acccaaggac
gagccacgaa
tgccaagaca
caccgtcctg

agccctcecca

acaggtgtac
ctgcectggtce
gcceggagaac
ctatagcaag
cgtgatgcat

taaatga

gtgctgetge
gagacacggg
ggectggage
aacagctctg
tacgataggc

gaaggcaact

acgtacgagc
ccagcacctg
accctcatga
gaccctgagg
aagccgegeg
caccaggact

gtccccatceg

accctgeccc
aaaggcttct
aactacaaga
ctcaccgtgg

gaggctctge

tgtgtggage
agtgcatcta
gctgegaagg
gcaccatcga
aggagtgtgt

tctgcaacga

cacccccgac
aactcctggg
tctceeggac
tcaagttcaa
aggagcagta
ggctgaatgg

agaaaaccat

catcccggga
atcccagcga
ccacgcctcc
acaagagcag

acaaccacta

agtcttcgtt
ctacaacgcc
cgagcaggac
gctcgtgaag
ggccactgag

gcgcttcact

agcccccacce
gggaccgtca
ccctgaggte
ctggtacgtg
caacagcacg
caaggagtac

ctccaaagcc

ggagatgacc
catcgcegtg
cgtgctggac
gtggcagceag

cacgcagaag

-120 -

60
120
180
240
300

360

420
480
540
600
660
720

780

840
900
960
1020
1080

1107
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 23
Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn
1 5 10 15
Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly
20 25 30
Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser
35 40 45

Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Asp Asp Asp Phe Asn

50 55 60
Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val
65 70 75 80
Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His
85 90 95
Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr
100 105 110

Ala Pro Thr Gly Gly Gly Thr His Thr Cys Pro Pro Cys Pro Ala Pro

115 120 125
Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
130 135 140
Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
145 150 155 160
Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
165 170 175

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr

180 185 190
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
195 200 205

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
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210 215
Pro Val Pro Ile Glu Lys Thr Ile Ser Lys Ala
225 230 235

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg

245 250
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly
260 265
Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
275 280
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
290 295

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln

305 310 315
Cys Ser Val Met His Glu Ala Leu His Asn His
325 330
Leu Ser Leu Ser Pro Gly Lys
340
<210> 24
<211> 4256
<212> DNA
<213> Homo sapiens
<400> 24
tcceegeecece ccagtectece cteecctecee ctccageatg
ctgggcttcece tgctectecge cctggagetg cggecceggg

gCELCLBCEE CLBCLLCLEC 8CCLLCLBCE 8Ca8CLLCLE

agccggcecag ccccgtecgt ggegeccgag ccggacggcet
cagcacagcc gcgagetgeg cctagagagce atcaagtcge
ctcaaggagg cgcccaacat cagccgegag gtggtgaage
ccgetgcage agatcctgga cctacacgac ttccagggeg
ttcctggagg aggacgagta ccacgccacc accgagaccg

acggacccag cagtacagac agatggcagc cctctcectget

220
Lys Gly Gln Pro Arg
240

Glu Glu Met Thr Lys

255
Phe Tyr Pro Ser Asp
270
Glu Asn Asn Tyr Lys
285
Phe Phe Leu Tyr Ser
300

Gly Asn Val Phe Ser

320
Tyr Thr Gln Lys Ser

335

gtgctcgegg ceegetgetg
gggaggcggce cgagggceccce

gggtcggggg ggagegcetee

gceeegtgtg cgtttggegg
agatcttgag caaactgcgg
agctgcectgec caaggegecg
acgcgctgea gccegaggac
tcattagcat ggcccaggag

gccattttca cttcagecce
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60

120

180

240

300

360

420

480

540
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aaggtgatgt

cgcccageca
gcagggggag
cactcacgct
cgccagcecac
ctggctgtca
gtcctagaga

agcgagtccc

tggatcatcg
ttcatgcaaa
gggcectgtt
cagcagatta
ggtgggggat
catcccccca

ccaagccgtg

ggaaagggga
gtttgacaaa
agcagtgaga
gaaagagact
ggcaaggtga
aatcaaaaat

tgagggcagg

ttttttggta
ccttattcce
tccagggttg
cccatcatca
catggaaata
cctcaacatc

atgctgagtt

tcacaaaggt

cagtctacct
g888Cggagg
caggccattg
agagcaactg
ccteectggg
acacaaaacg

gectgetgeceg

cacctaagcg
aatatccgca
gtacccccac
tctacggcaa
agaggatgcc
agccctagag

tgcaatacaa

agcaggggea
aagacagaga
aggcaaagag
gaaatggagt
ggggettggt
ccattctttt

ggcaaaaaga

tttggcttta
caaaccctgc
ggaatgggag
ccctaactca
gtaagaggtt
caggatctat

atttagccag

actgaaggcc

gcagatcttg
ccggegtcac
gcagagcatc
gggcatcgag
gcegggagec
ttceceggegg

atatcccctce

ctacaaggcc
tacccatttg
caagatgtcc
gatccctgge
tcceecacag
ctcectecac

cagagggags

tagtcagggt
gatgtagaga
agaggcagaa
aataaatgaa
atagtttggg
ctecttetet

tttgggaatt

ctggaatagg
tctecccaac
taaagggcaa
accttttctg
agggtttaag
ataatgagag

agggtgcage

cagctgtggg

cgactaaaac
atccgtatcc
gacttcaagc
atcaacgcct
gaggggctgce
aacctgggtce

acagtggact

aactactgct
gtgcagcagg
ccaatcaaca
atggtggtgg
accctacccc
tctteeegeg

caggtgggaa

ggggagtgtt
cagtgataga
gagacagacg
agccccacac
gagatcccct
ccctecaaca

tttatttatt

agggcccctg
acctactcac
gagggcggac
agccaaatgg
agctggggat
ctactttaaa

ctgcttatgc

tgtacctacg

ccctaactgg
gctcactgaa
aagtgctaca
ttgatcccag
atccattcat
tggactgcga

ttgaggcttt

ccggecagtg
ccaatccaag
tgctctactt
atcgectgtgg
aagaccccta

aacatcacac

ttgagggtga

tgaagtttgc
gacagaggaa
aggcagagac
caagcctcct
gactattcag
gtggccaggg

tatttattgt

cccactgtgce
ttaagcactt
acatgaagtt
cttgaattga
gcgggggtag
ccctecaggte

ccaaattccc

gecetgtacce

ggaagggacc
gattgagctg
cagctggttc
tggcacagac
ggagcttcga
cgagcactca

cggctgggac

cgagtacatg
aggctctgcet
caatgacaag
ctgctcttaa
gcectgececce
cgttccecga

ggggtttggg

agatgagaag
caaaaagagc
aaaacactga
ttcttecact
taggagaaga
gaaggggaag

gacttttcat

ccegtttatce
gtataaagcc
tagtttctaa
agccagttgt
gagagagaac
caccctcatg

tcagccaaga
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600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160
2220

2280
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gagagaccaa
agagagtata
ggagcagtaa
gggaatagag
taaccccaaa
ttecttttat

aaaagcatct

ggaaggctag
attcctccca
tcaatggaat
cacgggcact
agtagtggtg
ctctgectcec

ccctatcectt

gagaggtggg
ggtctgataa
ctcattctte
tgtgaccacc
gtgagaaagt
ttgccttcac

cttcecttcectg

ccttggtgga
gccetegtgat
gattctagag
caccaaataa
tatgaacata
gcacagagtg

tcccacctta

taattatcat

gtctgaggag

agatcaaggc

agagcctctg
gagaccccag
ggaggctgaa
ccagcagacc
gctcagggtg
ttttggaatc

gacaaggcca

gaagcaggcea
caaccctgac
gagaaatgac
ttatggacat
aagagatgtg
cagctggaca

acttcaccac

ggtaagaatc
aaacagtact
ccaagagcat
cttgagaagg
gaaacaagat
ccatatagca

ccccaatcect

aggaaaggaa
cttggcagag
agctggggcea
agacctttgt
aatctgtgag
aagggacttg

tgatgtgtgt

ttattttgtg

tatggagctg

ttcctggagg

gaatggccct
agtcccctgg
ggttacaggg
aaggtgggaa
gaagagggga
taacagtacc

gttagaacag

gagactggtt
ccattctcect
agcacccgece
aaaatacctc
aggcttaaga
gtgcctagaa

caggcctctt

ttcagcaaaa
gaactaaagt
gactctcccce
tgatgttggt
ctttcagtag
gctatgctaa

gaaggacaag

cagagaagtg
tagggattgg
ttaaatatgg
gtgtgtgtgg
ctgaagtctc
gggggcacag

ggacctggcec

tatttgtcac

acaggggcat

gaaccactgc

gctcccagee
gtctggaaag
catttgaatc
ggattctgga
gaacaaggaa
tggcagcagg

aggatgggaa

gccatttcaa
ctggactcac
acagccaaga
tcgetgtggg
ggagtcacag
gccaaggagt

ggctccaggce

ctgtcactct
aaagcccaag
cttggccagt
gagctttaac
aggaatgggc
ccccaagcect

acacacccgg

aagaacagat
gcaataagca
gggacactta
tgggtgggeg
attcccctgt
ctcagcaacc

agtgcccctce

attgtgtgca
tggaatgcca

aaaaaggcca

tctatcttca
cgttaggaga
caaatcactg
agggggacat
gcagagtgta
gaggggaaag

ggatggagac

gtcactagct
tgtgcctcag
gatgaattct
acagataacc
gcttcagagt
tgagaatctc

aagagcttag

aagtagagcc
ctggtgagca
tggtggaagg
atcttattcc
agggctgtag
ctctggecct

ccatcaaacc

acctccectcee
tcaggtatct
gaatacagct
g88ggcageg
tcetecectac
cagtgggagt

tgaacatatc

tgacagcctt
ggaaagaact

tcaggcagtt

ggtcaattag
ggtcaagaaa
ctctgggcta
tttagtctcc
taattatttt
tacagtgggg

tcecegggett

aggcccattc
tttcttcece
gagcacttac
agggcaccag
acaagttccc
ctgatccaca

aggatgtcag

agcagttacg
aactggatgg

ggcaaaggta

tattcttata
gctcttcage
gttcttcatce

actcacattt

aaggtcaaat
tceectcetaca
ccttaaatac
gtctttetcet
ccccaaagag
tagcaccccce

attattagtg

tgttaagggt
tcttcaactg

ttcaagttat
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2340
2400
2460
2520
2580
2640

2700

2760
2820
2880
2940
3000
3060

3120

3180
3240
3300
3360
3420
3480

3540

3600
3660
3720
3780
3840
3900

3960

4020
4080

4140
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ZIHSd 10-2016-0127148

gtgacagagg gcaaagacgg ccatagggtg ctctgagttt tgggatggtc acatgacaca 4200
atccagcact tgaacctgaa aaaaaaaata aaagcggtca aagagtttag aattca 4256
<210> 25

<211> 406

<212> PRT

<213> Homo sapiens
<400> 25

Met Val Leu Ala Ala Pro Leu Leu Leu Gly Phe Leu Leu Leu Ala Leu

1 5 10 15
Glu Leu Arg Pro Arg Gly Glu Ala Ala Glu Gly Pro Ala Ala Ala Ala
20 25 30
Ala Ala Ala Ala Ala Ala Ala Ala Ala Gly Val Gly Gly Glu Arg Ser
35 40 45
Ser Arg Ala Pro Ser Val Ala Pro Glu Pro Asp Gly Cys Pro Val Cys
50 95 60

Val Trp Arg Gln His Ser Arg Glu Leu Arg Leu Glu Ser Ile Lys Ser

65 70 75 80
Gln Ile Leu Ser Lys Leu Arg Leu Lys Glu Ala Pro Asn Ile Ser Arg
85 90 95
Glu Val Val Lys Gln Leu Leu Pro Lys Ala Pro Pro Leu GIn Gln Ile
100 105 110
Leu Asp Leu His Asp Phe Gln Gly Asp Ala Leu Gln Pro Glu Asp Phe
115 120 125

Leu Glu Glu Asp Glu Tyr His Ala Thr Thr Glu Thr Val Ile Ser Met

130 135 140
Ala Gln Glu Thr Asp Pro Ala Val Gln Thr Asp Gly Ser Pro Leu Cys
145 150 155 160
Cys His Phe His Phe Ser Pro Lys Val Met Phe Thr Lys Val Leu Lys
165 170 175
Ala Gln Leu Trp Val Tyr Leu Arg Pro Val Pro Arg Pro Ala Thr Val

180 185 190
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Tyr Leu Gln Ile Leu Arg Leu Lys Pro Leu

195

200

Gly Gly Gly Gly Gly Gly Arg Arg His Ile

210

Ile Glu Leu His

Gln Val Leu His

Glu Ile Asn Ala

260
Leu Gly Pro Gly
275
Leu Glu Asn Thr
290
Glu His Ser Ser
305

Phe Glu Ala Phe

Ala Asn Tyr Cys
340
Pro His Thr His
355
Pro Cys Cys Thr
370

Asn Asp Lys Gln

385

Asp Arg Cys Gly

<210> 26
<211> 3217

<212> DNA

Ser

Ser

245

Phe

Lys

325

Ser

Leu

Pro

Cys

405

Arg
230

Trp

Asp

Arg

Ser

310

Trp

Gly

Val

Thr

390

Ser

215

Ser Gly His Trp

Phe Arg Gln Pro
250

Pro Ser Gly Thr

265
Gly Leu His Pro
280
Ser Arg Arg Asn
295

Arg Cys Cys Arg

Asp Trp Ile Ile

330
Gln Cys Glu Tyr
345
GIn Gln Ala Asn
360
Lys Met Ser Pro
375

Ile Tyr Gly Lys

Thr

Arg

Asp

Phe

Leu

Tyr

315

Met

Pro

395

Gly Glu Gly Thr

205
Ile Arg Ser Leu
220

Ser Ile Asp Phe

Ser Asn Trp Gly
255

Leu Ala Val Thr

270
Met Glu Leu Arg
285
Gly Leu Asp Cys
300

Pro Leu Thr Val

Pro Lys Arg Tyr

335
Phe Met Gln Lys
350
Arg Gly Ser Ala
365
Asn Met Leu Tyr
380

Pro Gly Met Val
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Lys

Lys

240

Ser

Val

Asp

Asp

320

Lys

Tyr

Phe

Val

400
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<213> Homo
<400> 26

actcggctcg
cggtcgggceg
ggeetgggge
cggatccceceg

ggagctcgge

cctgcagatg
ggccectgege
cctcgacggce
cttcgecgag
cgaaggcaac
gcectacgtce

gcagggccac

ctggcatacc
actcaaccta
ggacccaggce
caggcaccgce
gcaacagttc
cggctactac

ctctgectcec

cggcacggtg
cgatgatgag
ctgcgectga
ggcttcttee
tgggctgtag
aaccagtcaa

tagccacgca

atggatgcgg
tgagcagcca

cataaaagca

sapiens

cctecgeggeg
ctgggggeceg
tcacccacgc
ggtggctege

cgagtggacg

cggggeegec
aagctgcacg
cacgccagcec
acagatggcc
cagaacctgt
ctggagaagg

ggtgacaggt

ttcccactca
gacgtgcagt
gaagagtcgc
attcgcaagc
ttcattgact
gggaactact

tcecttecaca

aactcctgct
tacaacatcg
cagtgcaagg
agcccecgeg
agatagtgcc
aaccagagcg

cagccagacg

tgacaaatgg
ccattcccac

caaagacaga

ggcgececteg
cctgecttcet
cccecgecgac
aggacacctg

gcgacttcect

ccaacatcac
cgggcaaggt
cgggegeega
tcgectcectce
ttgtggtcca
gcagceeggceg

ggaacatggt

cggaggccat
gtgacagctg
accggcecctt
gaggcctgga
tccgectcat
gtgagggcag

cggetgtggt

gcattcccac
tcaagcggga
caggggcacg
ggaacgggeg
agggtgeggc
agaaccctca

catcctgcca

cagcttagct
cagctggcecc

gacgcagaga

tcgccagegg
gctgetggeg
geetgeegeg
tacgtcgtgc

ggaggeggtg

gcacgcecegtg
gcgegaggac
cggccaggag
ccgggtecge
ggccagectg
gaaggtgcegg

ggagaagagg

ccaggcecttg
ccaggagctg
tgtggtagtg
gtgcgatgge
cggctggaac
ctgcccagcec

gaaccagtac

caagctgagce
cgtgcccaac
gtggtggggc
tacacggtgg
ctgagatatt
actgacatga

CCcacacagc

acaaatgcct
ggccactctg

gagagagaga

cgcaccatgg
gceggetgge
ccgeegecac
ggcggcettee

aagcggcaca

cctaaggccg
ggeegegtgg
cgegttteeg
ctatacttct
tggctttacc
gtcaaagtgt

gtggacctca

tttgageggg
gcegtggtge
caggctcgge
cggaccaacc
gactggatca
tacctggcag

cgcatgeggg

accatgtcca
atgattgtgg
acggagggca
gctgagtaca
tttctacagc
aatactttaa

agcctccagg

gtcagtcgga
aattgcgcct

gccacggaga

acgggctgcec
tggggectga
cccegecacce
ggcggecaga

tcttgagccg

ccatggtcac
agatcccgca
aaatcatcag
tcatctccaa
tgaaactcct
acttccagga

agcgcagegg

gCgageggcg
cggtgttcgt
tgggcgacag
tctgttgcag
tagcacccac
gggteceecegg

gtctgaaccce

tgctgtactt
aggagtgcegg
gtceegggtg
gtcattctgt
ttcatagagc
aatgcacacg

ataccagcaa

gagaatgggg

tccgagcaca

ggaaaagcag
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60
120
180
240

300

360
420
480
540
600
660

720

780
840
900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1620
1680

1740
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atgcaggggt
cctgetetge
gcetggggag

cccgtcagag

gacatgactt
aaatttgatg
tgaaaaagga
ggaaagaaaa
ggggacgggt
aggaggcatt

ggagcagcct

cccatgtggg
ccgectgecc
cttgccgatc
ctagatgtcc
actggactcg
ttttaagcga

ctgccatttg

aaatgtatta
gacggtgagg
cgtttcaggg
cacccagaag
catctttatg
aaacaatttt

ataaaagatt

<210> 27

<211> 406
<212> PRT
<213> Homo

<400> 27

ggggagcegcea
ctggctcgat

cctgtecttce

acctgggagce

atgtgtgtgt
ctttaactga
cttttctacc
aaagttgcaa
gggaatgacc
cttgaactgc

agttggtctt

ccccagcecat
gceegeecege
tgegtgtgte
aagtgccacg
tacgactctt
atgattgctt

aaaaaaagtt

tacataattt
ccatctgaga
tatgaatgga
gtagagtaaa
tttatttaat
cccatagact

gagtgccacg

sapiens

gcteggegga
gtctgcettcet

catgcccttg

aggggcaatg

gtgtttttgg
tctccaacag
aggtatgacc
tctgtgecect
cctaggcaag
tgaggatggg

ggagagatgg

cagggcetgge
atagcacttg
cagaagtggc
tgaactatgc
tttatatttt
ttaatgtttg

atttttatag

tggaaccaaa
tgaggtggac
ttttgtttat
aatgactatg
aaagctcccc
tgctgttaaa

ggaaaaaaaa

ggctgegtgt
tcceccagect
tcgagggaaa

accgtttgac

ggtggggagg
ttgacaggtc
ttttaagtga
tcattgggga
gggatgagac
gggtgtccecce

ggaaggcettt

cgtggacgtg
cagacctgcc
ccttggcecga
aatttaaagg
ttatacttga
cactgattta

cagcCaaaaaa

gaggccaaca
gttctgagca
tcggtttgat
atagaatgca
ttagattctg
gtattgtacg

daaaaaaa

geceecegtgge
gggatccttce
gagacccaga

tgtttgtggce

gagggagaga
atccttgcca
aaatctgaat
cattcctcta
cgcaggagga
tcagcggagg

cagctgattt

gcecectgecece
tgaacgcaca
gcgecgaact
gttgacccac
aatgaaatcc
gttgcatgat

daaaaaaaaa

gatcagtttt
gtcecttgag
gtgtctttte
ggtgtgtatc
tttcataata

tttgtgtaca

ttttaccagg
gtgcttcaag
aaggacacaa

ttgggcctct

agagggggct
gttgtataac
tgttctaaat
ggactggttt
aatggegggg
CCaagggagg

gcagaagttg

actcacctgc
tgacatagca
cgctegecect
actagacgaa
tttgettcett
tagtcagaaa

gaatacagtt

aattttatta
ggcctgcecaa
catccttaca
cttaaatcct
atttaaaacc

gtttaagaaa

Met Asp Gly Leu Pro Gly Arg Ala Leu Gly Ala Ala Cys Leu Leu Leu
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1800
1860
1920

1980

2040
2100
2160
2220
2280
2340

2400

2460
2520
2580
2640
2700
2760

2820

2880
2940
3000
3060
3120
3180

3217
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1 5

10

Leu Ala Ala Gly Trp Leu Gly Pro Glu Ala Trp Gly Ser Pro

20 25
Pro Pro Thr Pro Ala Ala Pro Pro Pro
35 40

Gly Gly Gln Asp Thr Cys Thr Ser Cys

50 55
Glu Leu Gly Arg Val Asp Gly Asp Phe

65 70

30

Pro Pro Pro Pro Gly

45

Gly Gly Phe Arg Arg

60

Leu Glu Ala Val Lys

75

Ile Leu Ser Arg Leu Gln Met Arg Gly Arg Pro Asn Ile Thr

85

Val Pro Lys Ala Ala Met Val Thr Ala

o

Lys Val Arg Glu Asp Gly Arg Val Glu

115 120
Ala Ser Pro Gly Ala Asp Gly Gln Glu
130 135
Phe Ala Glu Thr Asp Gly Leu Ala Ser
145 150
Phe Ile Ser Asn Glu Gly Asn Gln Asn
165

Leu Trp Leu Tyr Leu Lys Leu Leu Pro

180 185
Arg Arg Lys Val Arg Val Lys Val Tyr

195 200

90

Leu

Arg

Pro

Lys

His

Arg Val Ser

Ser

Arg

155

140

Val

Leu Phe Val

170

Tyr

Phe

Asp Arg Trp Asn Met Val Glu Lys Arg Val

210 215
Trp His Thr Phe Pro Leu Thr Glu Ala
225 230

Gly Glu Arg Arg Leu Asn Leu Asp Val

245

Leu His
110

Leu Asp

125

Glu Ile

Arg Leu

Val Gln

Val Leu Glu Lys

190

Gln Glu Gln Gly

205

Asp Leu Lys Arg

220

GIn Ala Leu Phe

235

GIn Cys Asp Ser Cys

250

-129 -

15

Thr Pro

Ser Pro

Pro Glu

Arg His
80
His Ala

95

Gly His

Ile Ser

Tyr Phe

160

Ala Ser

Gly Ser

His Gly

Ser Gly

Glu Arg

240

Gln Glu

255
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Leu Ala Val Val Pro Val Phe Val Asp Pro Gly
260 265
Pro Phe Val Val Val Gln Ala Arg Leu Gly Asp
275 280
Arg Lys Arg Gly Leu Glu Cys Asp Gly Arg Thr
290 295

GIn Gln Phe Phe Ile Asp Phe Arg Leu Ile Gly

305 310 315
Ile Ala Pro Thr Gly Tyr Tyr Gly Asn Tyr Cys
325 330
Ala Tyr Leu Ala Gly Val Pro Gly Ser Ala Ser
340 345
Val Val Asn Gln Tyr Arg Met Arg Gly Leu Asn
355 360

Ser Cys Cys Ile Pro Thr Lys Leu Ser Thr Met

370 375
Asp Asp Glu Tyr Asn Ile Val Lys Arg Asp Val
385 390 395
Glu Glu Cys Gly Cys Ala

405

<210> 28
<211> 2453
<212> DNA
<213> Homo sapiens
<400> 28
cagacatgag ctgtgagggt caagcacagc tatccatcag
ctgagtccca gacaatagaa gacaggtggce tgtacccttg

tggtgtctge tgtcactgtg ccctcattgg cccccagcaa

aactgccatc cgaggctcct gaaccagggce cattcaccag
tccagctctg getggtgetg ctgtgggcac tggtgcegage
gtcectectg tgggggetcec aaactggcac cccaagcaga

tagccaagca gcaaatcctg gatgggttge acctgaccag

Glu Glu Ser
270
Ser Arg His
285
Asn Leu Cys
300

Trp Asn Asp

Glu Gly Ser

Ser Phe His

350

Pro Gly Thr
365

Ser Met Leu

380

Pro Asn Met

atgatctact

gccaagggta

tcagactcaa

gagcatgcgg
acaggggaca
acgagctctg

tcgtcccaga

- 130 -

His Arg

Arg Ile

Cys Arg

Trp Ile

320
Cys Pro
335

Thr Ala

Val Asn

Tyr Phe

Ile Val
400

ttcagccttce
ggtgtggcag

cagacggage

ctcecctgatg
gggtctgtgt
gtgctggage

ataactcatc

60

120

180

240

300

360

420
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ctccacccca

cagggaatgg

gcteectget

tgtggctgca
gaccaaggag
tgggctggea
tgaaactgca
ggcggcetcett
atgagcctgg

tatgttgcag

tgcagcccga
gcagcccagg
atccttggcec
tctacctgga
cctgtggetg
ttcccaggcea

aacaaccacc

gtctgagact
ttctaaaggg
agggactagg
gaaagtcctc
gtaagcaggc
gatgggcaag

tgaggcacta

caagcattta
ccaggctgga
gtgattcttc
attcttagta
ttgatccacc

ggcttatact

ggcagegcetg
ggaggaggtc

cacttttcac

cgtgctcccc
gaggcgcecaa
taccttaact
actagactgc
ggacacagca
agcaggcegg

gcgagaccat

ggggtaccag
cattgctgcc
tgccagtacc
tcataatggc
cagctagcaa
cagggcatct

tggcaatatg

ctggcttatt
gtctacccag
gagggaggga
aagtgagggg
tggcccaggg
gcgetgaggg

agcctaagaa

tactttcttt
gtgcagtgac
tgcctcagec
gaaacgaggt
cgacttggcec

ttcttaataa

accagagccc
atcagctttg

ctgtccactc

acccttectg
gggtccegea
ctgcectcta
agacccctag
ggacaccagc
gccaggagga

tacgtagact

ctgaattact
tctttcecatt
tcetgttgtg
aatgtggtca
gaggacctgg
gtgactggag

actcacttga

ccaggttgge
aaagcatgat
gggaaggcag
aggaggaage
taagggctgt
aggatgctta

gttcectggt

cttetttttt
acgatcttgg
tccegageag
ttcaacatgt
tcccgaagtg

aaaggagaaa

tccggagact
ctactgtcac

ctcggtccca

gcactctttg
ctcteetgge
gtggettgag
aaggcaacag
agcccttect
ggacccccac

tccaggaact

gcagtgggcea
ctgcegtcett
tcectactge
agacggatgt
ggctttggag
gcatcagatt

ccectatggg

tgatgtgttg
ttcetgecect
agaaaaatta
agatagatgg
tgaggtacct
ggggaccccce

ttttcccagg

atttttttga
ctcactgcaa
ctgggattac
tggccaggat
atgagattat

gaaaatcaac

acagccaggg
agactccact

ccacctgtac

cttgaggatc
tgagcaccac
gggtgagaag
cacagttact
agagcttaag
ctgtgagcct

gggatggegg

gtgccectcece
cagcctcectce
ccgaaggecce
gccagatatg
tgaagagacc
cctgatccac

acccaaatgg

ggagatgggt
aagtcctgtg
cttagcctct
tccagcagge
taagggaagg
agaaacagga

ggacaggacc

gatcgagtct
ccteegtcetce
aggcgcccac
ggtctcaatc
aggcgtgage

aaatgtgagt

agtgtggctc
tcagcctaca

catgcccgcec

ttccgatggg
atcaccaacc
tctggtgtcee
ggacaaccga
atccgagcca
gcgacccecect

gactggatac

cacctggctg
aaagccaaca
ctctetctee
gtggtggagg
aagatgaagt
accccaaccce

gcactttctt

aaagcgtttc
agaagatgtc
cccaagatga
ttgaagcagg
tcaagaggga
gtcaggaaaa

cactgggaga

cgctetgtca
ctgggttcaa
taatttttgt
tcttgacctce
caccgcgcct

cataaagaag
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480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160

2220
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ggttagggtg atggtccaga gcaacagttc ttcaagtgta

tcecttttca ggggtgtcca caaagtcaaa getattttca
ttgecttttg aattctcatt atcttaaaat tgtattgtgg
acatgtgatt acatcatctt tctgacatca ttgttaaaaa
<210> 29

<211> 350

<212> PRT

<213> Homo sapiens

<400> 29

Met Arg Leu Pro Asp Val Gln Leu Trp Leu Val
1 5 10

Val Arg Ala Gln Gly Thr Gly Ser Val Cys Pro

20 25

Lys Leu Ala Pro Gln Ala Glu Arg Ala Leu Val
35 40
Gln Gln Ile Leu Asp Gly Leu His Leu Thr Ser
50 95
His Pro Pro Pro Gln Ala Ala Leu Thr Arg Ala
65 70 75
Pro Gly Ser Val Ala Pro Gly Asn Gly Glu Glu

85 90

Thr Val Thr Asp Ser Thr Ser Ala Tyr Ser Ser
100 105
Leu Ser Thr Pro Arg Ser His His Leu Tyr His
115 120
His Val Leu Pro Thr Leu Pro Gly Thr Leu Cys
130 135
Trp Gly Pro Arg Arg Arg Arg Gln Gly Ser Arg

145 150 155

ctctgtagge ttctgggagg

taataatact aacatgttat

agttttccag aggccgtgtg

ddaaaaaaaa aaa

Leu

Ser

Leu

Arg

60

Leu

Val

Leu

Leu
140

Thr

Leu Trp Ala Leu
15
Cys Gly Gly Ser

30

Glu Leu Ala Lys
45

Pro Arg Ile Thr

Arg Arg Leu Gln

Ile Ser Phe Ala

95

Leu Thr Phe His
110

Arg Leu Trp Leu

125

Arg Ile Phe Arg

Leu Leu Ala Glu

160

His His Ile Thr Asn Leu Gly Trp His Thr Leu Thr Leu Pro Ser Ser

165 170

175
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2280

2340
2400

2453
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Gly Leu Arg
Arg Pro Leu
195
Leu Asp Thr

210

Ala Asn

225

Glu Pro

Gln Glu Leu

Leu Asn Tyr

275

Asn Asn Pro
305
Arg Pro Leu

Thr Asp Val

<210> 30

<211> 3314
<212> DNA
<213> Homo
<400> 30

agattctgcc
ctctgtcccc
gcagccagga
tcaagaaggg

tccaaccaca

Gly Glu Lys

180

Pro
Thr Pro
245
Gly Trp
260

Cys Ser

Ser

Trp Pro

310

Ser
325
Pro Asp

340

sapiens

aagttctacc
tgcaacaagg
cagagttgag
cctteeccag

gtggccactce

Gly Asn

Gly His

Arg Asp Trp

Gly Gln Cys

Phe

Leu Leu Tyr

Met Val

Ser Gly Val Leu Lys
185
Thr

Ser Val Thr

Pro Phe Leu

Gly Arg Ala Arg Arg
235
Cys Cys Arg Arg Asp
250
Ile Leu
265
Pro Pro His
280
His Ser Ala Val Phe
295
Ser Thr Ser Cys Cys
315
Leu Asp His Asn
330
Val Glu Ala Cys

345

tgtaactggc ttcattttca
agccatgcca gctggacaca
accacagctg ttgagaccct
caatgacctc ctcattgett

ccagagctgg cggtcagtgt

Leu Gln Leu Asp Cys
190
Gln Pro Arg Arg Leu
205
Glu Leu Lys Ile Arg

220

Arg Thr Pro Thr Cys
240
His Tyr Val Asp Phe
255
Pro Glu Gly Tyr Gln
270
Leu Ala Gly Ser Pro

285

Ser Leu Leu Lys Ala

300

Val Pro Thr Ala Arg
320

Gly Asn Val Val Lys

335

Gly Cys Ser

350

agtcagacgt ttggctgctg
cacttcttcc agggcectctg
gagccctgag tctgtattge
ctggecttte tectectgge

ccagcatgtg gggggcccac

- 133 -

60

120

180

240

300
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cttggaactg

caagctgcac
gactgcactg
acaggaatgt
tcttgatttt
tctcatgttc
tgtgctgggt

tgccagtggce

gcacctgacc
tggagctgcee
tcaccgacga
tgtggacttc
gaacttctgc
ctttcacact

gggctcatge

cagcaacatt
gtctatgtgt
acttccttga
gagcatctta
actgtgccat
atcccgctag

gttcccagge

cctgtecttt
atttttgtgg
cccaaaatag
ccaggtgaac
tttctctatg
ctggcttcect

tggttctgtg

gagagccagc

ctcacccagc
cagcacctcc
gaaatcatca
cacttctcect
tttgtgcagce
ccacataata

tggcatcaac

ctggagetgg
cataggcctt
ggcatcgact
cgtgagattg
atagggcagt
gcagtgctca

tgtgtaccca

gtcaagactg
ggtatgggea
gaggagggaa
tggaaattac
cttcctgacc
ccccactceca

aaagacaccc

ctactcaatg
atctccagag
aggcttacct
tactaaagct
cccttaaggg
gctgaggtca

taactgtggc

gggagetgcet

gcccaacact
acggggtccce
getttgetga
ctgatagaac
tcecttecaa
ccaacctcac

tcceectagg

tacttgaagg
ttgtggcagce
gCcaaggagg
gctggcacga
gcccactaca
atcttctcaa

cggceegseg

acatacctga
gcccaaggtt
tgacctcatt
cccacctttg
actaccctct
gggactcaga

ttagctcacc

gtcccecactce
aggcccttct
acccccctcet
ctctttgcat
ctgacttgcc
gggcatttct

tattctgtgt

tcttgatctg

gaaccgccct
acagggggca
gacaggcctc
tgectggtgac
taccacttgg
cttggctact

gcctgaagcet

ccaggtagcc
ccgggtgaga
gtccaggatg
ctggatcatc
catagcaggc
ggccaacaca

cceectgtcet

catggtagta
gcatgggaaa
ctctgtccag
acttgaagaa
ttcctagggce
cccatctcca

tttaatagac

caagatgagt
ttggattcac
ttgttgtgag
accttcatcc
tgagctctat
tatccctgtt

ccctacacta

gCcaagagaa

gtgtccagag
cttctagagg
tccaccatca
agggaggtcc
accttgaaag
cagtacctgc

caagctgcct

cagagctcag
gttgggggcea
tgctgtcgac
cagcctgagg
atgcctggta
gctgcaggcea

ctgctctatt

gaggcctgtg
acacgcccct
aatgtggact
accttcatct
atagtccatc
accatgagca

cccataaccce

tgacacaacc
caaagtttag
ccectgtect
attttttgtc
cacctgagct
ccctetetgt

cctggctacc
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gcatcttgga

ctgctttgag
acaacaggga
accagactcg
agcaggccag
tgagagtcct
tggaggtgga

gcagceaggg

tcatcctggg
aacaccagat
aagagttttt
gctacgcecat
ttgctgectce
ccactggagg

atgacaggga

ggtgcagtta
acagaagtgc
cectettect
aaagcaagtc
ccgctagtcec
atgccatctg

actatgcctt

ccttecccca
atcactgctg
tcttagttgt
cttctectgec
ccectgecect
ctaggtgtca

cccttecatg

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740
1800
1860
1920
1980

2040
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gcceccagetce
tctatcttgce
acctctgtaa
agtcctctat
ttatgctgta
tgtatccatc

agaaccatct

atccctccaa
gcacgcaagt
cttcctttca
aagggctgct
tgctctgaga
ggctggacag

aaaacccatg

ctatgagggt
cctgggggac
cctttgactt
ccacacatcc
taggactggg
gtgaacaatt

tgcaaaaaat

aaaaaaaaaa
<210> 31

<211> 351
<212> PRT
<213> Homo

<400> 31

tgcctacatt
tagtccctgg
ataattcctt
ctcctacaag
gtctgectac
tcacacttta

ttgaggtctc

aagatgagac
gtgggaggea
cccaccccca
ggagtgggac
ctgggtcctt
tcctgaacca

tgttetttgg

aagaggtccc
tgtaaatctg
gaggagacct
ccgaccccca
gtaaagcaaa
tattaatcaa

ccatgatgaa

aaaa

sapiens

ctgatataac
ggcctcaaca
cactaagttc
ggccctaact
tctgetgtct
tgectettet

atggctaata

agatctatgc
gaggcatgct
gtgctccacc
agggagaaga
tttagacctt
tgaggtcgat

taaacgtgat

tgaaatagga
agcttgaggg
tcatctaagg
gatctaacct
gtgagtcatt
gataggactt

caaaatagcc

tgcttcaaca
tctcatactg
tcttgatgaa
ggcaccccag
cttcacatgg
ttcttaggca

aaaacctagg

ttggtcatcc
cagagctggc
caggagtcct
ggaaggcctg
tgceegtcect
aatgtctgca

gtetgtgttt

accctagagg
cttcctgagce
agaatctaag
cctteccaat
cacctggggg
taatgcaata

tacttttaaa

ctagggggtc
gttcecttaa
gcaaaaacag
atgacacaga
tctcctcaga
cceegtecct

ctttacctgt

agtaaactga
tgccaggacc
gcctggaage
gatgaggaga
cccccacatce
gcccaaggcec

gctcagttta

agaaagtctg
aacccatgga
gaggccttct
tacagcttag
ggctaaattt
ttattttaaa

taaaaacagg

ctaaaggctt
ctctgectat
acagctgaaa
geetgecetge
actgaactat
ccatccttcee

tcectetgta

ccagctgtgg
tctgacttgc
tggaatgggc
gggtggcatt
tecteecttt
gagtttgcge

tgaccccctce

aaaaggactg
agttatccca
ggtgtctcecce
tctccagggce
taagggggtg
tcaaaattaa

atcagcatta

Met Thr Ser Ser Leu Leu Leu Ala Phe Leu Leu Leu Ala Pro Thr Thr

1

5

10

15

Val Ala Thr Pro Arg Ala Gly Gly Gln Cys Pro Ala Cys Gly Gly Pro

20

25

30

Thr Leu Glu Leu Glu Ser GIn Arg Glu Leu Leu Leu Asp Leu Ala Lys
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2100
2160
2220
2280
2340
2400

2460

2520
2580
2640
2700
2760
2820

2880

2940
3000
3060
3120
3180
3240

3300

3314
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Arg

Pro

65

Val

Leu

Trp
145

Leu

His

His

Val

Arg

225

Gly

Glu

Asn

35

Ser Leu
50

Val Ser

Pro Gln

Ile Ser

Asp Phe

115
GIn Ala
130

Thr Leu

Thr Leu

Gln Leu

Leu Thr

195
Ile Leu
210

Val Gly

Gly Ser

Ile Gly

Phe Cys

275

Asp Lys Leu His
55
Arg Ala Ala Leu
70
Gly Ala Leu Leu
85
Phe Ala Glu Thr

100

His Phe Ser Ser

Ser Leu Met Phe

135

Lys Val Arg Val
150

Ala Thr Gln Tyr

165

Pro Leu Gly Pro
180

Leu Glu Leu Val

Gly Gly Ala Ala

215

Gly Lys His Gln
230

Arg Met Cys Cys
245

Trp His Asp Trp

260

Ile Gly GIn Cys

40 45

Leu Thr Gln Arg Pro Thr Leu
60
Arg Thr Ala Leu GIn His Leu
75
Glu Asp Asn Arg Glu Gln Glu
90
Gly Leu Ser Thr Ile Asn Gln

105 110

Asp Arg Thr Ala Gly Asp Arg
120 125
Phe Val Gln Leu Pro Ser Asn
140
Leu Val Leu Gly Pro His Asn
155
Leu Leu Glu Val Asp Ala Ser

170

Glu Ala Gln Ala Ala Cys Ser
185 190
Leu Glu Gly Gln Val Ala Gln
200 205
His Arg Pro Phe Val Ala Ala
220
Ile His Arg Arg Gly Ile Asp

235

Arg Gln Glu Phe Phe Val Asp
250

Ile Ile Gln Pro Glu Gly Tyr

265 270

Pro Leu His Ile Ala Gly Met

280 285

- 136 -

Asn Arg

His Gly

Cys Glu

95

Thr Arg

Thr Thr

Thr Asn

160

Gly Trp

Ser Ser

Arg Val

Cys Gln
240

Phe Arg
255

Ala Met

Pro Gly
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Ile Ala Ala Ser Phe

290

Thr Ala Ala Gly Thr

305

Arg Arg Pro Leu Ser

Lys Thr Asp Ile Pro

<210> 32
<211> 2823
<212> DNA
<213> Homo
<400> 32

agattcactg

attactcaaa
tgattttaaa
tgttgctggt
ggggetgtgt
taagatacaa
tataagacaa

ccagagggat

aacaatcatt
atgttgcttc
atggatatat
catcaaacct
gaacccaggce
caaacaacct

tcttgctgta

ggtaacagac
aacagaatca

ttggattatc

295

310

325

340

sapiens

gtgtggcaag

agcaaaagaa
atcatgcaaa
ccagtggatc
aatgcatgta
atcctcagta
cttttaccca

gacagcageg

accatgccta
tttaaattta
ttgagacccg
atgaaagacg
actggtattt
gaatccaact

accttcccag

acaccaaaaa
cgatgctgtc

gctcctaaaa

ttgtctctca

aagtaaaagg
aactgcaact
taaatgagaa
cttggagaca
aacttcgtct
aagctcctcec

atggctcttt

cagagtctga
gctctaaaat
tcgagactcc
gtacaaggta
ggcagagcat
taggcattga

gaccaggaga

gatccagaag
gttaccctct

gatataaggc

His Thr Ala Val Leu Asn

Thr Gly Gly Gly Ser Cys

315

Leu Leu Tyr Tyr Asp Arg

330

Asp Met Val Val Glu Ala

345

gactgtacat

aagaaacaag
ctgtgtttat
cagtgagcaa
aaacactaaa
ggaaacagct
actccgggaa

ggaagatgac

ttttctaatg
acaatacaat
tacaacagtg
tactggaatc
tgatgtgaag
aataaaagct

agatgggctg

ggattttggt
aactgtggat

caattactgc

Leu Leu Lys

300

Cys Val Pro

Asp Ser Asn

Cys Gly Cys

350

gcattaaaat

aacaagaaaa
atttacctgt
aaagaaaatg
tcttcaagaa
cctaacatca
ctgattgatc

gattatcacg

caagtggatg
aaagtagtaa
tttgtgcaaa
cgatctctga
acagtgttgc
ttagatgaga

aatccgtttt

cttgactgtg
tttgaagctt

tctggagagt

Ala Asn

Thr Ala

320
[le Val
335

Ser

tttgettggce

aagattatat
ttatgctgat
tggaaaaaga
tagaagccat
gcaaagatgt
agtatgatgt

ctacaacgga

gaaaacccaa
aggcccaact
tcctgagact
aacttgacat
aaaattggct
atggtcatga

tagaggtcaa

atgagcactc

ttggatggga

gtgaatttgt
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60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020

1080
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atttttacaa
aggccecttge
agaacaaata

agatttatat

tgaagctgtg
cataagctac
ccaaacaaat
aaattacatt
tgagttctga
tatttacaga

tcgaatcatc

ttccacaaaa
gtacattaac
ggtttatcac
ttcctacacce
aggttggctt
aatggtgttt

tctttggaaa

aatgatcgac
atacaatatt
ctaaggacat
aactacttat
taatgattag
tatggattca

gtttaaatct

ataattgact
acttttattt
aattgggatt
ctaatttgta
aaa

<210> 33

aaatatcctc
tgtactccca
atatatggga

taagcgttca

aaattaagta
agtatgtaaa
catacaagaa
tatgttccta
tgaattaaag
aaaatccaca

cttaaacact

atagggatgg
aatccatgcc
ataaaaaaca
tccaaatgag
tcaattctgt
gtttttatca

attacaacac

tctatcaata
gttttgtaaa
ttcaaattaa
atttcagagc
atggttatat
tgatggctgt

caacgttcca

ctattatctg
tataatttga
ttgttaatca

gaaacagtat

atactcatct
caaagatgtc
aaattccagc

taacttccta

ccacaggcta
ctaaaagggg
agttttatga
tatattacaa
gagtatgctt
tacagtattg

tgaatttata

tgcagcatat
aacggtgcta
ttcagtaaaa
gaatggattt
agcatacttg
aaatgtcaaa

tgectttgcea

ttgtataaaa
taagtgtctc
gtactaaggc
aaattagcag
tacaatcatt
ataaagtgaa

ttattttaat

aaatgaagaa
taatgaatat
aatttattgt

aagttatatt

ggtacaccaa
tccaattaat
gatggtagta

aaacatggaa

taggcctaga
gaatatatgc
tttccagagt
catcggcgag
taaagtctat
gtaaaatgca

ttgtatggta

gcaatttcca
atacgatagg
tagtaagttt
tctttaatgt
gagaaactgc
ataacatact

acactgcagt

agactgaaac
cttttttatt
acaaagacat
attaaatagt
ttatattttt
tttgaaattt

acttgcaaaa

taaactgatg
atttctgcat
actatgacta

aaagtgtttt

gcaaacccca
atgctatatt
gaccgctgtg

ggttttcece

gtatgctaca
aatggttggce
ttttgagcta
gaaatgaaag
ttctttaaag
ggattgttat

gtatacttgg

ttcctattat
ctgaatgtct
ctettttett
aagaagaatc
attatcttaa
tggagaagta

ttttatggta

aatgcattta
tactttggta
gtcatgcatc
ggtcttaaaa
ttacatgatt
caatggttta

acattactaa

ctatctcaac
ttatttactt
aatgaaatta

cacatttttt

gaggttcagce
ttaatggcaa
ggtgctcatg

tcaacaattt

gtcacttaag
atttaaccat
gaaggagatc
cgattctcct
ttttgtttaa
ataccatcat

taagataaaa

aattgacaca
gaggctacca
caggtgcatt
atttttctag
aaggcagtca
tgtaattttg

aaataataga

tataatatgt
tatttttaca
acagaaaagc
ctccatatgt
aacattcact
ctgtcattgt

gtataccaaa

aataactgtt
ctgttttgta
tttcttacat

tgaaagacaa
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1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100

2160

2220
2280
2340
2400
2460
2520

2580

2640
2700
2760
2820

2823
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<211> 375

<212> PRT

<213> Homo sapiens

<400> 33

Met Gln Lys Leu Gln Leu Cys Val

Val

Val

Lys

Arg

65

Leu

Met

Lys
145

Arg

Lys

Lys

Ala Gly Pro
20
Glu Lys Glu
35
Ser Ser Arg
50

Leu Glu Thr

Pro Lys Ala

Arg Asp Asp

100

Thr Thr Glu
115

GIn Val Asp

130

Ile Gln Tyr

Pro Val Glu

Lys Pro Met

180

Leu Asp Met

195

5

Val Asp Leu Asn

Gly Leu Cys Asn

40

[le Glu Ala Ile
55

Ala Pro Asn Ile

70
Pro Pro Leu Arg
85

Ser Ser Asp Gly

Thr Ile Ile Thr
120

Gly Lys Pro Lys

135
Asn Lys Val Val
150
Thr Pro Thr Thr
165

Lys Asp Gly Thr

Asn Pro Gly Thr

200

Tyr

Lys

Ser

Glu

Cys

Lys

Val

Arg

185

Gly

Thr Val Leu Gln Asn Trp Leu Lys

Ile Tyr Leu Phe

10

Asn Ser Glu Gln

Cys Thr Trp Arg
45
Ile GIn Ile Leu
60

Lys Asp Val Ile

75
Leu Ile Asp Gln
90

Leu Glu Asp Asp

Pro Thr Glu Ser
125

Cys Phe Phe Lys

140
Ala Gln Leu Trp
155
Phe Val Gln Ile
170

Tyr Thr Gly Ile

Ile Trp Gln Ser

205

GIn Pro Glu Ser

Met

Lys

30

Gln

Ser

Arg

Tyr

Asp

110

Asp

Phe

Leu

Arg

190

Ile

Asn

- 139 -

Leu Ile

15

Glu Asn

Asn Thr

Lys Leu

Gln Leu

80
Asp Val
95

Tyr His

Phe Leu

Ser Ser

Tyr Leu

160
Arg Leu
175

Ser Leu

Asp Val

Leu Gly
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210 215
Ile Glu Ile Lys Ala Leu Asp Glu Asn Gly His
225 230 235
Phe Pro Gly Pro Gly Glu Asp Gly Leu Asn Pro
245 250

Val Thr Asp Thr Pro Lys Arg Ser Arg Arg Asp

260 265
Asp Glu His Ser Thr Glu Ser Arg Cys Cys Arg
275 280
Asp Phe Glu Ala Phe Gly Trp Asp Trp Ile Ile
290 295
Lys Ala Asn Tyr Cys Ser Gly Glu Cys Glu Phe
305 310 315

Tyr Pro His Thr His Leu Val His GIn Ala Asn

325 330
Gly Pro Cys Cys Thr Pro Thr Lys Met Ser Pro
340 345
Phe Asn Gly Lys Glu Gln Ile Ile Tyr Gly Lys
355 360

Val Asp Arg Cys Gly Cys Ser

370 375
<210> 34
<211> 3105
<212> DNA
<213> Homo sapiens
<400> 34

caactggggg cgccccggac gaccatgaga gataaggact

gagcccgecg agaggtggeg gggactgetce acgccaaggg
cctegetecg ccgetecacg cctegeggga teegeggggg
geceggggetg gggeggaggg cgeagtgget gtgetggtgg
ctgcgggcecc ccgecgetge ggecgeectt geecgetgee

gcagctgetg ggggacggeg ggagecccgg ccgcacggag

220

Asp Leu Ala

Phe Leu Glu

Phe Gly Leu

270
Tyr Pro Leu
285
Ala Pro Lys
300

Val Phe Leu

Pro Arg Gly

Ile Asn Met
350
Ile Pro Ala

365

gagggcecagg

ccacagcggc
cagcccggec
tgggggctge
gcggeegeceg

cagccgeegce

Val Thr

240
Val Lys
255

Asp Cys

Thr Val

Arg Tyr

Gln Lys
320

Ser Ala

335

Leu Tyr

Met Val

aaggggaage

cgegeteegg
gggeggggat
tgtgcagctg
ccgeegegees

cgtcgecgcea
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60

120

180

240

300

360
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gtcctecteg

ggagatcttg

gccgceagecce
cggagagccce
cgeectgtcec
gccececacgaa
gctcaaccge
cagcgcgcag

ggtggagtac

cttatcccag
ctgtgttatg
ggagcatcag
agaagaaggc
acagcataac
ccgagecgea

tttcttcaaa

acaacagagt
agattacaac
ccaagacctg
tgatggagaa
gcagaccttg
taagctaaat

atacaggaat

acacacattc
ttggaggtgeg
gattttaaag
tctgtagcaa
ccgtgaagct

atcaagctat

ggctteetgt

tecggtgetgg

ccggegcetcee
ccteeegggce
gccgacaacg
gcagccagct
aagagccttc
gacagcgcct

gacaaggagt

attcctgagg
gggagtttta
cacagagact
tggctggaat
atggggcttce
ggeetggtgg

gtgagtgagg

cgtaatcgct
agcagtgaat
ggatggcagg
tgctecttec
gttcacctta
gccatctegg

atggttgtaa

tgccttggat
gacgatgaga
gacctcatta
gctgagtttg
cttcctacce

ttggggtgtt

accggceggct

ggctccegea

ggcagcagga
gactgaagtc
acgaggacgg
cgtcccageg
tggceeecgg
tcctcaacga

tctceecteg

gtgaggtggt
aaaaccaaac
ctgacctgtt
ttgacatcac
agctgagcegt
gcagagacgg

tgcacgtgceg

ctacccagtc
tgaaaacagc
actggatcat
cactcaacgc
tgaaccccga
ttctttactt

gagettgtgg

tcctagatta
ctttgaaact
ataatttgct
gatgtctgta
tcectececca

tgttagtaaa

caagacgcag

ccggeeecgg

ggagcagcag
cgcgececctce
ggegteggag
tcggcagcecg
atctggcagc
cgcggacatg

tcagcgacac

gacggctgca
ttttcttate
tttgttggac
ggccactagce
ggtgacaagg
cccttacgac

caccaccagg

ccaggacgtg
ctgcaggaag
tgcacccaag
acacatgaat
gtatgtcccce
tgatgacaac

atgccactaa

catctgcctt
atctcatgcc
cacttggtaa
gcataaggtc
aaaacccacc

tagggaaaat

gagaagegss

ccectgeacg

cagcagcagc
ttcatgctgg
g8ggagaggc
ccceegggeg
ggeggegegt
gtcatgagct

cacaaagagt

gaattccgca
agcatttatc
acccgtgtag
aatctgtggg
gatggagtcc
aagcagccct

tcagcctcca

gcgegggtcet
catgagctgt
ggctatgetg
gcaaccaacc
aaaccgtgct
tccaatgtca

ctcgaaacca

aaaaaaacac
agtgccttat
atgacgtgag
tggtaactgc
aaaattagtt

aatctcaaag

agatgcagaa

gcctccaaca

agctgectceg
atctgtacaa
agcagtcctg
ccgegeaccce
ccccactgac
ttgtgaacct

tcaagttcaa

tctacaagga
aagtcttaca
tatgggcctce
ttgtgactcc
acgtccaccc
tcatggtggce

geeggegeeg

ccagtgcttc
atgtgagttt
ccaattactg
acgcgattgt
gtgcgccaac
ttctgaaaaa

gatgectgggg

ggaagcacag
tacccaggaa
tagttgttgg
agaaacataa
ttagctgtag

gagttaaatg
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420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040

2100
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tattcttggce

aacagaaatc
gacgcacagc
ttgtatgttc
ccatttctac
attacactga
acctcttcett

agtacctttt

gttagaacca
gatgagcatg
ttaaatttta
catactaaac
tttgtaaata
ggaaagacca

caaattgtac

gtgtacaaga
ttatctgtga
<210> 35

<211> 513
<212> PRT
<213> Homo

<400> 35

taaaggatca

ggggaagtgg
ccaggccaca
gtgctggagt
acctcaatcc
ggtgaggcta
taccagaacg

cagtaaagtg

acgaagaaaa
ctgtttatga
gaatattttc
tgattaaata
taaactataa
gacttttaaa

cactttgatt

ctcttgacag

accatacgtg

sapiens

gctggttcag

ggggaacgcc
gccagggcetce
tttgttggtg
tccatttgcet
caaggggtgt
gttctttgac

gttctetgee

taaaatgagg
acggaaatca
taaatgtctt
atacatttat
tttattgtct
aaaaaagagt

ttcttggaat

ttgtgcttct

attaataaag

tactgtctat

tctgttcagt
cacgggegcegc
tgaaaataca
gtactctttg
gtaaccgtgt
cagcacatta

tttttactat

gtgcccagcet
tgatttccct
tttcacaatc
aatctacaac
attttatatc
ttatttagaa

acaagactcg

ctaggaggtt

atttccttta

caaaggtaga

tcattcccag
ccttgtctca
cttatttcag
ctagtaccaa
aacacgtgaa
acttctggac

acagcatacc

tataagaatg
tgtagaaagt
atgtactggg
tgtttgcact
tgttttgctg
agtatcatag

tgatgcaaag

gggttttttt

aggca

ttttacagag

aagtccacag
gtcattgctg
ccaaaacata
aagtagactg
ggcaatgctc
tgccggetct

acgccacagg

gtgttaggeg
gaggctcaga
aaggcaattt
tacagctttt
taacattgaa
tgtaaacaaa

ctgaagttgt

daaaaaaagaa

Met Pro Gly Leu Gly Arg Arg Ala Gln Trp Leu Cys Trp Trp Trp Gly

1 5 10 15

Leu Leu Cys Ser Cys Cys Gly Pro Pro Pro Leu Arg Pro Pro Leu Pro
20 25 30

Ala Ala Ala Ala Ala Ala Ala Gly Gly Gln Leu Leu Gly Asp Gly Gly

35 40 45
Ser Pro Gly Arg Thr Glu Gln Pro Pro Pro Ser Pro Gln Ser Ser Ser
50 55 60

Gly Phe Leu Tyr Arg Arg Leu Lys Thr GIn Glu Lys Arg Glu Met Gln
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2160

2220
2280
2340
2400
2460
2520

2580

2640
2700
2760
2820
2880
2940

3000

3060

3105
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65

Lys

His

Leu

145

Trp

Leu

Asp

225

Asn

Arg

Leu

Asp

Trp

305

Glu Ile

Gly Leu

115
Lys Ser
130

Asp Asn

Pro His

Ser Gly

Asn Asp

210

Lys Glu

Leu Ser

[le Tyr

Ile Ser

275

Leu Phe

290

Leu Glu

Leu Ser
85

Gln Gln

100

Gln Gln

Ala Pro

Asp Glu

165

His Pro

Ala Asp

Phe Ser

Lys Asp
260

Ile Tyr

Leu Leu

Phe Asp

70

Val Leu

Pro Gln

Gln Leu

Leu Phe

135

Asp Gly

150

Ala Ser

Leu Asn

Ser Pro

Met Val

215

Pro Arg

230

Pro Glu

Cys Val

GIn Val

Asp Thr

295
Ile Thr

310

Gly Leu

Pro Pro

105
Pro Arg
120

Met Leu

Ala Ser

Ser Ser

Arg Lys

185
Leu Thr
200

Met Ser

Gln Arg

Met Gly

265
Leu Gln
280

Arg Val

Ala Thr

75
Pro His Arg Pro Arg Pro
90 95

Ala Leu Arg Gln Gln Glu

110
Gly Glu Pro Pro Pro Gly
125
Asp Leu Tyr Asn Ala Leu
140
Glu Gly Glu Arg Gln Gln
155

Gln Arg Arg Gln Pro Pro

170 175
Ser Leu Leu Ala Pro Gly
190
Ser Ala Gln Asp Ser Ala
205
Phe Val Asn Leu Val Glu
220

His His Lys Glu Phe Lys

235
Val Val Thr Ala Ala Glu
250 255
Ser Phe Lys Asn Gln Thr
270
Glu His GIn His Arg Asp
285

Val Trp Ala Ser Glu Glu

300
Ser Asn Leu Trp Val Val

315
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80

Leu

Arg

Ser

Ser

160

Pro

Ser

Phe

Tyr

Phe

240

Phe

Phe

Ser

Thr
320
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Pro Gln

Val His

Tyr Asp

His Val

370
Arg Asn
385

Ser Asp

Leu Tyr

Pro Lys

Leu Asn

450
Val His
465

Thr Lys

Val Ile

His

<210> 36

His Asn Met Gly Leu Gln Leu Ser Val Val Thr Arg

Val His
340

Lys Gln

355

Arg Thr

Arg Ser

Tyr Asn

Val Ser

420
Gly Tyr
435

Ala His

Leu Met

Leu Asn

Leu Lys

500

<211> 116

<212> PRT

325

Pro Arg

Pro Phe

Thr Arg

Thr Gln

390
Ser Ser
405

Phe Gln

Met Asn

Asn Pro

470

485

Lys Tyr

<213> Homo sapiens

<400> 36

330

Asp Gly

335

Ala Ala Gly Leu Val Gly Arg Asp Gly Pro

345

Met Val Ala Phe Phe Lys

360
Ser Ala Ser Ser Arg Arg
375 380
Ser Gln Asp Val Ala Arg
395
Glu Leu Lys Thr Ala Cys
410

Asp Leu Gly Trp Gln Asp

425
Asn Tyr Cys Asp Gly Glu
440
Ala Thr Asn His Ala Ile
455 460
Glu Tyr Val Pro Lys Pro
475

Ser Val Leu Tyr Phe Asp

490
Arg Asn Met Val Val Arg

505

350

Val Ser

365

Arg Gln

Val Ser

Arg Lys

Trp Ile

430
Cys Ser
445

Val Gln

Cys Cys

Asp Asn

Ala Cys

510

Gln Ser

Ser Ala

His Glu

415

Phe Pro

Thr Leu

Ala Pro

480

Ser Asn

495

Gly Cys

Ile Leu Gly Arg Ser Glu Thr Gln Glu Cys Leu Phe Phe Asn Ala Asn

- 144 -
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1 5 10 15
Trp Glu Lys Asp Arg Thr Asn Gln Thr Gly Val Glu Pro Cys Tyr Gly

20 25 30

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

85 90 95

Phe Pro Glu Met Glu Val Thr Gln Pro Thr Ser Asn Pro Val Thr Pro
100 105 110
Lys Pro Pro Thr
115
<210> 37
<211> 150
<212> PRT
<213> Rattus sp.
<400> 37
Met Thr Ala Pro Trp Ala Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
1 5 10 15

Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys

—
@

Tyr Tyr
20 25 30

Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg

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

85 90 95
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Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys

100 105
Phe Thr His Leu Pro Glu Pro Gly Gly Pro Glu Val Thr
115 120 125
Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr
130 135 140
Pro Ile Gly Gly Leu Ser
145 150
<210> 38
<211> 150
<212> PRT

<213> Sus sp.
<400> 38

Met Thr Ala Pro Trp Ala Ala Leu Ala Leu Leu Trp Gly

1 5 10

Val Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys

20 25

Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly

35 40 45

Cys Glu Gly Glu GIn Asp Lys Arg Leu His Cys Tyr Ala

50 55 60

Asn Ser Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys

65 70 75

Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr

85 90

Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys

100 105

Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr

115 120 125

Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr

130 135 140

SIHS4 10-2016-0127148

Asn Glu Arg

110

Tyr Glu Pro

Ser Leu Leu

Ser Leu Cys

15
Ile Tyr Tyr
30

Leu Glu Arg

Ser Trp Arg

Trp Leu Asp

80
Glu Glu Asn
95
Asn Glu Arg
110

Tyr Glu Pro

Ser Leu Leu
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Pro Ile Gly
145

<210> 39
<211> 150

<212> PRT

Gly Leu Ser

150

<213> Mus sp.

<400> 39

Met Thr Ala Pro Trp Ala Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys

1

Ala Gly Ser

Asn Ala Asn

35
Cys Glu Gly
50
Asn Ser Ser
65

Asp Phe Asn

Pro Gln Val

Phe Thr His
115

Pro Pro Thr
130

Pro Ile Gly

145

<210> 40

<211> 150

<212> PRT

<213> Homo s

<400> 40

5

10

15

Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr

20

25

30

Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg

40

45

Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg

55

60

Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp

70

75

80

Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn

85

90

95

Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg

100

105

110

Leu Pro Glu Pro Gly Gly Pro Glu Val Thr Tyr Glu Pro

120

125

Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr Ser Leu Leu

135
Gly Leu Ser

150

apiens

140
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Met Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys

1 5 10 15
Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
20 25 30
Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg
35 40 45
Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
50 55 60

Asn Ser Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp

65 70 75 80
Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn
85 90 95
Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
100 105 110
Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro
115 120 125

Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr Ser Leu Leu

130 135 140
Pro Ile Gly Gly Leu Ser
145 150
<210> 41
<211> 150
<212> PRT
<213> Bos sp.
<400> 41
Met Thr Ala Pro Trp Ala Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
1 5 10 15
Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
20 25 30

Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg

35 40 45
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Cys Glu Gly Glu Arg
50
Asn Ser Ser Gly Thr
65
Asp Phe Asn Cys Tyr
85

Pro Gln Val Tyr Phe

100
Phe Thr His Leu Pro
115
Pro Pro Thr Ala Pro
130
Pro Val Gly Gly Leu
145
<210> 42
<211> 150
<212> PRT
<213> Xenopus Sp.

<400> 42

Met Gly Ala Ser Val Ala Leu Thr Phe Leu Leu Leu Leu

1 5

Arg Ala Gly Ser Gly His Asp Glu Val Glu Thr Arg Glu

20
Tyr Asn Ala Asn Trp

35

Arg Leu Val Glu Gly

50

Trp Arg Asn Asn Ser

65

Asp Lys Arg Leu His Cys Tyr Ala
55 60
Ile Glu Leu Val Lys Lys Gly Cys
70 75
Asp Arg Gln Glu Cys Val Ala Thr
90

Cys Cys Cys Glu Gly Asn Phe Cys

105
Glu Ala Gly Gly Pro Glu Val Thr
120 125
Thr Leu Leu Thr Val Leu Ala Tyr
135 140
Ser

150

10

25
Glu Leu Glu Lys Thr Asn Gln Ser
40 45
Lys Lys Asp Lys Arg Leu His Cys
55 60

Gly Phe Ile Glu Leu Val Lys Lys

70 75

Leu Asp Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Ile

85

90

Ser Trp Arg

Trp Leu Asp

80

Glu Glu Asn
95

Asn Glu Arg

110

Tyr Glu Pro

Ser Leu Leu

Ala Thr Phe

15
Cys Ile Tyr
30

Gly Val Glu

Tyr Ala Ser

Gly Cys Trp

30
Ala Lys Glu

95

Glu Asn Pro Gln Val Phe Phe Cys Cys Cys Glu Gly Asn Tyr Cys Asn
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100
Lys Lys Phe Thr His
115

Gln Pro Ser Ala Ser

130
Ile Val Gly Leu Ser
145
<210> 43
<211> 150
<212> PRT
<213> Homo sapiens
<400> 43
Met Gly Ala Ala Ala
1 5
Ser Ser Gly Ala Ile
20

Phe Asn Ala Asn Trp

35

Pro Cys Tyr Gly Asp

50

Lys Asn Ile Ser Gly

65

Asp Asp Ile Asn Cys

85

Ser Pro Glu Val Tyr

100

Lys Phe Ser Tyr Phe

115

Pro Val Thr Pro Lys

130
Val

Pro Leu Met Leu

145

105

110

Leu Pro Glu Val Glu Thr Phe Asp Pro Lys Pro

120

125

Val Leu Asn Ile Leu Ile Tyr Ser Leu Leu Pro

Met

150

Lys

Leu

Lys

Ser

70

Tyr

Phe

Pro

Pro

Ile

150

135

Leu Ala Phe Ala Val
10
Gly Arg Ser Glu Thr
25

Lys Asp Arg Thr Asn

40
Asp Lys Arg Arg His
95
[le Glu Ile Val Lys
75
Asp Arg Thr Asp Cys
90

Cys Cys Cys Glu Gly

105
Glu Met Glu Val Thr
120
Pro Tyr Tyr Asn Ile

135

140

Phe Leu Ile Ser Cys
15
GIn Glu Cys Leu Phe
30

Gln Thr Gly Val Glu

45
Cys Phe Ala Thr Trp
60
Gln Gly Cys Trp Leu
80
Val Glu Lys Lys Asp
95

Asn Met Cys Asn Glu

110
Gln Pro Thr Ser Asn
125
Leu Leu Tyr Ser Leu

140
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10-2016-0127148



SIHS31 10-2016-0127148

<210> 44

<211> 154

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

consensus polypeptide

<220><221> MOD_RES

<222> (8)..(8)

<223> Thr, Ala or not present

<220><221> MOD_RES

<222> (121)..(121)

<223> Pro, Ala, Val or Met

<400> 44

Met Thr Ala Pro Trp Ala Ala Xaa Leu Ala Leu Leu Trp Gly Ser Leu

1 5 10 15

Cys Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr
20 25 30

Tyr Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu

35 40 45

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

100 105 110

Glu Arg Phe Thr His Leu Pro Glu Xaa Gly Gly Pro Glu Val Thr Tyr
115 120 125
Glu Pro Lys Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr
130 135 140

Ser Leu Leu Pro Ile Gly Gly Leu Ser Met
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145 150

<210> 45

<211> 4

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 45

Thr Gly Gly Gly

1

<210> 46

<211> 115

<212> PRT

<213> Homo sapiens

<400> 46

Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn

1 5 10 15

Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly

20 25 30

Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser

35 40 45

Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp Asp Phe Asn

50 55 60
Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val
65 70 75 80
Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His
85 90 95
Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr
100 105 110
Ala Pro Thr
115

<210> 47
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<211> 344

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 47

Ser Gly Arg Gly

1

Asn Trp Glu Leu
20

Gly Glu Gln Asp

35

Ser Gly Thr

50

Asn Cys Tyr Asp

65

Val Tyr Phe Cys

His Leu Pro

100

Thr Pro Thr

115

Pro Leu Leu

130

Lys Asp Thr Leu

145

Val Asp Val Ser

Asp Gly Val Glu

180

Tyr Asn Ser Thr

Glu Ala Glu Thr
5

Glu Arg Thr Asn
Lys Arg Leu His

40

Glu Leu Val Lys
55
Arg Gln Glu Cys
70
Cys Cys Glu Gly
85

Ala Gly Gly Pro

Gly Gly Gly Thr
120

G

y Gly Pro Ser
135

Met Ile Ser Arg

150

His Glu Asp Pro

165

Val His Asn Ala

Tyr Arg Val Val

Arg Glu Cys

25

Cys

Lys

Val

Asn

105

His

Val

Thr

Lys
185

Ser

10

Ser

Tyr

Phe
90

Val

Thr

Phe

Pro

Val

170

Thr

Val

Cys

Thr

75

Cys

Thr

Cys

Leu

155

Lys

Lys

Leu

[le Tyr Tyr Asn

15

Leu Glu Arg Cys
30

Trp Arg Asn

Ser

45

Trp Leu Asp Asp
60

Glu Glu Asn Pro

Asn Glu Arg Phe
95
Tyr Glu Pro Pro

110

Pro Pro Cys Pro
125

Phe Pro Pro Lys

140

Val Thr Cys Val

Phe Asn Trp Tyr

175

Pro Arg Glu Glu
190

Thr Val Leu His

- 153 -

Ser

Phe

80

Thr

Pro

Pro

Val

160

Val

Gln

Gln

ZIHSd 10-2016-0127148



ZIHSdl 10-2016-0127148

195 200 205
Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
210 215 220
Leu Pro Val Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro

225 230 235 240

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
245 250 255
Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
260 265 270
Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
275 280 285
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr

290 295 300

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
305 310 315 320
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
325 330 335
Ser Leu Ser Leu Ser Pro Gly Lys
340
<210> 48
<211> 343
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 48

Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn

1 5 10 15

Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly
20 25 30

Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser

35 40 45
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Gly Thr Ile Glu Leu Val Lys
50 55

Cys Tyr Asp Arg Gln Glu Cys

65 70
Tyr Phe Cys Cys Cys Glu Gly
85
Leu Pro Glu Ala Gly Gly Pro
100
Ala Pro Thr Gly Gly Gly Thr
115

Glu Leu Leu Gly Gly Pro Ser

130 135
Asp Thr Leu Met Ile Ser Arg
145 150
Asp Val Ser His Glu Asp Pro
165
Gly Val Glu Val His Asn Ala
180

Asn Ser Thr Tyr Arg Val Val

195
Trp Leu Asn Gly Lys Glu Tyr
210 215
Pro Val Pro Ile Glu Lys Thr
225 230
Glu Pro GIn Val Tyr Thr Leu
245

Asn Gln Val Ser Leu Thr Cys

260
Ile Ala Val Glu Trp Glu Ser
275

Thr Thr Pro Pro Val Leu Asp

Lys

Val

Asn

His
120

Val

Thr

Lys

Ser

200

Lys

Pro

Leu

Gly

Phe

Val

105

Thr

Phe

Pro

Val

Thr

185

Val

Cys

Ser

Pro

Val

265

Cys

Thr

Cys

90

Thr

Cys

Leu

Lys
170

Lys

Leu

Lys

Lys

Ser

250

Trp

75

Asn

Tyr

Pro

Phe

Val

155

Phe

Pro

Thr

Val

235

Arg

Leu Asp Asp Phe Asn

60

Glu Asn Pro Gln Val

Glu Arg Phe

Glu Pro Pro

110

Pro Cys Pro
125

Pro Pro Lys

140

Thr Cys Val

Asn Trp Tyr

Arg Glu Glu
190

Val Leu His

205
Ser Asn Lys
220

Lys Gly Gln

Glu Glu Met

Lys Gly Phe Tyr Pro

270

Thr
95

Pro

Pro

Val

Val

175

Pro

Thr
255

Ser

Asn Gly Gln Pro Glu Asn Asn Tyr

280

285

Ser Asp Gly Ser Phe Phe Leu Tyr

- 155 -

80

His

Thr

Pro

Lys

Val

160

Asp

Tyr

Asp

Leu

Arg

240

Lys

Asp

Lys

Ser
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290

295

SIHEd

300

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser

305

310

315 320

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

325

Leu Ser Leu Ser Pro Gly Lys

<210> 49
<211> 335

<212> PRT

340

<213> Artificial Sequence

330 335

<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 49
Glu Thr Arg
1

Thr Asn Gln

Leu His Cys
35
Val Lys Lys
50
Glu Cys Val
65

Glu Gly Asn

Gly Pro Glu

Thr Cys Pro
115
Phe Leu Phe

130

Glu Cys
5
Ser Gly

20

Tyr Ala

Gly Cys

Ala Thr

Phe Cys

85

Val Thr
100

Pro Cys

Pro Pro

Ile Tyr Tyr Asn

Leu Glu Arg Cys

25

Ser Trp Arg Asn
40
Trp Asp Asp Asp
95
Glu Glu Asn Pro
70

Asn Glu Arg Phe

Tyr Glu Pro Pro

105

Pro Ala Pro Glu
120

Lys Pro Lys Asp

135

Ala Asn Trp Glu Leu Glu Arg
10 15
Glu Gly Glu Gln Asp Lys Arg

30

Ser Ser Gly Thr Ile Glu Leu
45
Phe Asn Cys Tyr Asp Arg Gln
60
Val Tyr Phe Cys Cys Cys
75 80
Thr His Leu Pro Glu Ala Gly

90 95

Pro Thr Gly Gly Gly Thr His
110
Leu Leu Gly Gly Pro Ser Val
125
Thr Leu Met Ile Ser Arg Thr

140

- 156 -
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Pro Glu Val Thr

145

Val Lys Phe Asn

Thr Lys Pro Arg

180

Val Leu Thr Val
195

Cys Lys Val Ser

210

Ser Lys Ala Lys
225

Pro Ser Arg Glu

Val Lys Gly Phe
260
Gly Gln Pro Glu

275

Asp Gly Ser Phe
290
Trp Gln Gln Gly

305

Cys Val

150

Trp Tyr
165

Glu Glu

Leu His

Asn Lys

Gly Gln

230
Glu Met
245

Tyr Pro

Asn Asn

Phe Leu

Asn Val
310

Val

Val

215

Pro

Thr

Ser

Tyr

Tyr
295

Phe

His Asn His Tyr Thr Gln Lys

<210> 50
<211> 308

<212> PRT

325

<213> Homo sapiens

<400> 50

Val

Asp

Tyr

Asp

200

Leu

Arg

Lys

Asp

Lys

280

Ser

Ser

Ser

Asp Val

Gly Val

170
Asn Ser
185

Trp Leu

Pro Ala

Glu Pro

Asn Gln

265

Thr Thr

Lys Leu

Cys Ser

Leu Ser

330

Ser His Glu Asp Pro Glu

155

Glu Val His Asn

Thr Tyr Arg Val

190

Asn Gly Lys Glu
205

Pro Ile Glu Lys

220

GIn Val Tyr Thr
235

Val Ser Leu Thr

Val Glu Trp Glu
270
Pro Pro Val Leu

285

Thr Val Asp Lys
300

Val Met His Glu

315

Leu Ser Pro Gly

Ala

175

Val

Tyr

Thr

Leu

Cys

255

Ser

Asp

Ser

Lys

335

160

Lys

Ser

Lys

Pro

240

Leu

Asn

Ser

Arg

Leu

320

Met Pro Gly Gln Glu Leu Arg Thr Val Asn Gly Ser Gln Met Leu Leu

10

- 157 -
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Val

Thr

65

Val

Ser

Pro

Leu

145

Pro

Arg

Arg

Arg

Trp

225

Ile

Ile

Leu Leu

Glu Ala

35

Asp Ser

50

Arg Leu

Pro Ala

Gly Gly

Leu Pro

115

Thr Ala

130

Ser Leu

Pro Pro

Pro Gln

Arg Ala

195
Cys Cys
210

Ala Asp

Gly Ala

Lys Thr

Val

20

Ser

Arg

Arg

Pro

His

100

Ser

Ser

Leu

180

Arg

Arg

Trp

Cys

Ser

Leu Ser

Arg Ala

Phe Arg

Ala Asn

70

Ala Val

Leu His

Ala Ser

Arg Ser

Arg Pro

150
Gln Ser
165

Glu Leu

Ala Arg

Leu His

Val Leu

230
Pro Ser
245

Leu His

Trp Leu Pro His Gly Gly Ala Leu

Ser

Arg

Leu

Arg

Trp

135

Asp

His

Asn

Thr

215

Ser

Gln

Arg

25
Phe Pro Gly
40

Leu Arg Lys

Ser Trp Glu

Ile Leu Thr
90
Arg Ile Ser
105
Leu His Arg
120

Asp Val Thr

Ala Pro Ala

Gln Leu Leu

170

Leu Arg Pro
185

Gly Asp His

200

Val Arg Ala

Pro Arg Glu

Phe Arg Ala

250

Leu Lys Pro

30
Pro Ser Glu Leu
45
Arg Tyr Glu Asp
60

Asp Ser Asn Thr

75

Pro Glu Val Arg

Arg Ala Ala Leu

110

Ala Leu Phe Arg
125

Arg Pro Leu Arg

140
Leu His Leu Arg
155

Ala Glu Ser Ser

Gln Ala Ala Arg
190

Cys Pro Leu Gly

205
Ser Leu Glu Asp
220
Val GIn Val Thr
235

Ala Asn Met His

Asp Thr Val Pro

- 158 -

Ser

His

Leu

Asp

Leu

95

Pro

Leu

Arg

Leu

Ser

175

Pro

Leu

Met

Ala

255

Ala

Leu

Ser

Leu

Leu

80

Ser

Ser

160

Arg

Cys
240

Gln

Pro
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260

265

270

Cys Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr

275

280

285

Asp Thr Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp

290

Cys His Cys Ile

305

<210> 51
<211> 1220
<212> DNA
<213> Homo
<400> 51

agtcccagct

atggctctca
tgtctectgge
actccagatt
accagagctg
cgccagaagt
ttcccgaggg

cggcgtcaag

cccaggegece
tggcagaatc
g8gggcgcceg
getgecegtcet
tgtcgccacg
cggcaaacat

cagcgccctg

ccggggtgtce
cagtcctggt
gtggaatggg
aagtctgtta

tgatggaact

sapiens

cagagccgea

gatgctcectg
cgaggcgage
ccgagagttg
ggaagattcg
gcggetggga
gctceccgag

gtcgtgggac

cgcgetgceac
ttcgtcegea
cagagcgcgt
gcacacggtc
ggaggtgcaa
gcacgcgcag

ctgcgtgccc

gctccagacce
ccttccactg
ctcaaggttc
tttattatta

gtgtatttat

295

acctgcacag

gtgttgctgg
cgcgcaagtt
cggaaacgct
aacaccgacc
tcecggeggec
gcceteeegee

gtgacacgac

ctgcgactgt
cggceccage
gcgegeaacg
cgecgegtcege
gtgaccatgt
atcaagacga

gccagctaca

tatgatgact
tgcacctgcg
ctgagacacc
atttattggg

ttaaaactct

ccatgcccgg

tgctetegtg
tccegggacce
acgaggacct
tcgtceeegge
acctgcacct
ttcaccgggc

cgetgeggeg

cgcecgeegee
tggagttgca
gggaccactg
tggaagacct
gcatcggege
gccetgcaccg

atcccatggt

tgttagccaa
Ccggaggacgc
cgattcctgce
gtgaccttct

ggtgataaaa

300

gcaagaactc

gctgcecgeat
ctcagagttg
gctaaccagg
ccctgeagtce
gegtatcetcet
tctgtteegg

tcagctcagce

gtcgcagtcg
cttgcggcecg
tccgeteggg
gggetgggece
gtgcccgage
cctgaagccc

gctcattcaa

agactgccac
gacctcagtt
ccaaacagct
tggggactcg

ataaagctgt

aggacggtga

ggggegcgcecec
cactccgaag
ctgcgggcca
cggatactca
cgggecegecece
ctgtcccecga

cttgcaagac

gaccaactgc
caagccgcca
ccegggegtt
gattgggtgc
cagttccggg
gacacggtgc

aagaccgaca

tgcatatgag
gtcctgecect
gtatttatat
ggggetggtce

ctgaactgtt
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120
180
240
300
360
420

480

540
600
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720
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1080
1140
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ZIHSdl 10-2016-0127148



dddadaaaada aaaaaaaaaa

<210> 52
<211> 347

<212> PRT

<213> Homo sapiens

<400> 52

Met His Ala His
1

Leu Gln Ala Gly

20
Gly Gln Pro Ser
35
Arg Asp Pro Leu

50

Asp Val Ala Val
65

Phe Leu Ser Gln

Leu Ser Ser Pro
100
Ile Phe His Gln

115

Leu Glu Arg Phe
130

Thr Phe Ser Leu

145

Lys Trp Leu Lys

Ala Gly Glu Cys

180

Leu Leu Met Leu

Cys

5

Ala

Ser

Pro

Asp

Gln

85

Val

Pro

G

n

Leu Pro Phe Leu

Ala Thr Val Ala

25

Pro Ser Pro Leu
40

Arg Ala Asp Ile

55

Gly Gln Asn Trp
70

Glu Asp Leu Ala

Asp Leu Pro Thr

105

Lys Pro Asp Thr
120

Met Asp Leu Phe

135

Leu His Ala Trp Trp
10
Thr Ala Leu Leu Arg
30
Ala Tyr Met Leu Ser
45
Ile Arg Ser Leu Gln

60

Thr Phe Ala Phe Asp
75
Trp Ala Glu Leu Arg
90
Glu Gly Ser Leu Ala
110
Glu Gln Ala Ser Asp

125

Thr Val Thr Leu Ser
140

Gly Ser Met Val Leu Glu Val Thr Arg Pro

His
165

Trp

Tyr

150

Pro Gly Ala Leu

Pro Arg Pro Pro

185

Ser Asn Leu Ser

155
Glu Lys Gln Met Ser
170
Thr Pro Pro Ala Thr

190

Gln Glu GIn Arg Gln

- 160 -

Ala Leu
15
Thr Arg

Leu Tyr

Phe Ser
80
Leu Gln

95

Ser Cys

Leu Ser

160
Arg Val
175

Asn Val

Leu Gly

1220
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195

Gly Ser Thr

210

Gly Gln Leu

225

Pro Asp Arg

Asn Leu Ile

Ala Tyr Arg
275

His Pro Thr

290

Pro His Arg

305

200
Leu Leu Trp Glu Ala Glu Ser Ser
215
Ser Trp Glu Trp Gly Lys Arg His
230 235
Ser Gln Leu Cys Arg Lys Val Lys

245 250

Gly Trp Gly Ser Trp Ile Ile Tyr
260 265
Cys Glu Gly Glu Cys Pro Asn Pro
280
Asn His Ala Tyr Ile Gln Ser Leu
295
Val Pro Ser Thr Cys Cys Ala Pro

310 315

Leu Ser Met Leu Tyr Val Asp Asn Gly Arg Val

325 330

Lys Asp Met Ile Val Glu Glu Cys Gly Cys Leu

<210> 53

<211> 2086
<212> DNA
<213> Homo
<400> 53

ataagggctg
ccettectte

gegctectge

ctctaccgceg
gcagtggatg
gatctggcat
ggctcacttg

agctgcttag

340 345

sapiens

gaggtgctge tttcaggect ggccagcecca
tgcacgectg gtgggcccta ctccaggegg

gtacgcgggg gcagceccteg tcgecatcecec

acccgetgec gagggcagac atcatccgcea
ggcagaactg gacgtttget tttgacttct
gggctgagcet ccggcetgcag ctgtccagec
ccattgagat tttccaccag ccaaagcccg

agcggtttca gatggaccta ttcactgtca

205

Trp Arg Ala Gln Glu

220

Arg Arg His His Leu

240

Phe Gln Val Asp Phe

255

Pro Lys Gln Tyr Asn

270

Val Gly Glu Glu Phe

285

Leu Lys Arg Tyr Gln

300

Val Lys Thr Lys Pro

320

Leu Leu Asp His His

ccatgcacgc

gtgctgegac

ctctggcegta

gcctacagge
ccttectgag
ctgtggacct
acacagagca

ctttgtccca

335

ccactgcctg

ggtggccact

catgctgagc

agaagatgtg
ccaacaagag
ccccactgag
ggcttcagac

ggtcaccttt

- 161 -

60

120

180

240

300

360

420

480

ZIHSdl 10-2016-0127148



tccttgggcea

ggggecectgg

ccgectgceca
ctgggtgggt
ctgtcctggg
tgtcggaagg
taccccaagc
gagtttcatc

cgagtccctt

gataatggca
ctctgatgac
ctggaagaca
tgcccaccag
ctggccaagc
gctggatgtt

ttactggatt

tgtgcatgta
agtctgtgtg
agtccgtcaa
cagtggcaat
gtacaacaat
gcaggaactc

ctgcttcggce

aatgtgtgct
tgggtggcaa
ggtgagcaat
ttcatattaa
<210> 54

<211> 364
<212> PRT

<213> Homo

gecatggtttt

agaagcagat

ccaatgtgct
ccaccttgct
agtggggcaa
tcaagttcca
agtacaacgc
cgaccaacca

ccacttgttg

gagtgctcct
atcctggagg
tgataaccat
aactgaagag
acagaggctg
ctctttactg

ttttaaaaac

ttttggaggt
tgacctgtcc
tctcattgcec
ctactggcct
aaagccattg
atccaagagg

agacacagcc

attaatgagg
gatacttgct
tcactgtcca

atgtctgttg

sapiens

ggaggtgacc

gtccagggta

ccttatgctc
gtgggaagcece
gaggcaccgt
ggtggacttc
ctatcgctgt
tgcatacatc

tgccccagtg

agatcaccat
gagactggat
ctaatccagt
gaggggctge
ctgtcaggaa
aaaagacagt

ctgtgaaccc

gggatgaagt
ccctecccaa
tcaggetggg
tgtccagagg
tctagttctc
accggccatg

tgagtttgtt

cctctgagcet
ctatggtcac
gtctccactt

tcaggctcag

aggcctctct

gctggagagt

tactccaacc
gagagctcct
cgacatcact
aacctgatcg
gagggcgagt
cagagtctgc

aagaccaagc

aaagacatga
ttgcctgcac
aaggagaaac
ccactctgta
gagggaggaa
ggcaaggaaa

cccgaaactg

cacctatagc
agattaagga
ttgggggage
ctcactggag
ctgggccagce
ttgggttaca

aaagttggtg

tcctatccag
agctcagcca
gtaaaaggaa

aagagccatg

ccaagtggct

gctggecegeg

tctcgcagga
ggcgggececa
tgccagacag
gatggggctce
gtcctaatcce
tgaaacgtta

cgctgagcat

tcgtggaaga
tctggaaggc
agagagegegec
aatgaagggc
gaagcctgtg
agcacaagtg

tatgtgaaag

tttcatgtat
tcactgtata
cccacagctt
tggttctctg
tggtgcctgt
gaagacatcc

acaatccacc

cagtggtgaa
ctggaagctg
cgctggtgaa

agcttt

gaagcaccct

gcccecececaca

gcagaggcag
ggagggacag
aagtcaactg
ctggatcatc
tgttggggag
ccagccccac

gctgtatgtg

atgtgggtge
tgggaaactc
aaagttgctc
tcagtggagt
cagggggctg
catgagttct

ttgagacata

tctccaaagt
gattaaaaag
tctggetggce
ctaatgagct
gaaggcagag
ctgcgtcagt

tcagtctctc

ggccttgece
tgcgacctca

tcctaatgca
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540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040

2086

ZIHSd 10-2016-0127148



<400> 54
Met Leu Arg
1

Ala Leu Gly

Leu Gly Leu
35
Tyr Ile Leu
50
Gly Val Ser
65

Asn Val Leu

Lys Ile Ser

Leu Ser Ala

115

Leu Asp Leu
130

Leu Ala Leu

145

Pro Lys Pro

Gly Ala Val

Asn Pro Arg
195

Asp Arg Asp

210
Leu Arg Cys

225

Phe Leu Pro Asp Leu Ala Phe Ser
5 10

Gln Ala Val Gln Phe Gln Glu Tyr

20 25
Asp Lys Ala Pro Ser Pro Gln Lys
40
Lys Lys Ile Phe Gln Asp Arg Glu
55
Arg Asp Leu Cys Tyr Val Lys Glu
70 75

Arg Phe Leu Pro Asp Gln Gly Phe

85 90
Gln Ala Ser Ser Cys Leu Gln Lys
100 105
Ile Lys Glu Arg Glu Gln Leu Thr
120
Gly Pro Asn Ser Tyr Tyr Asn Leu
135

Phe Leu Val GIn Glu Pro His Val

150 155
Gly Lys Met Phe Val Leu Arg Ser
165 170
His Phe Asn Leu Leu Asp Val Ala
180 185
Lys Asn Phe Gly Leu Phe Leu Glu
200

Ser Gly Val Asn Phe Gln Pro Glu

215
Ser Leu His Ala Ser Leu Leu Val

230 235

Phe Leu Leu

Val Phe Leu

30
Phe Gln Pro
45
Ala Ala Ala
60

Leu Gly Val

Phe Leu Tyr

Leu Leu Tyr
110
Leu Ala Gln
125
Gly Pro Glu
140

Trp Gly Gln

Val Pro Trp

Lys Asp Trp

190

Ile Leu Val
205

Asp Thr Cys

220

Val Thr Leu

- 163 -

Ile
15

Gln

Val

Thr

Arg

Pro

95

Phe

Leu

Leu

Thr

Pro
175

Asn

Lys

Asn

Leu

Phe

Pro

Thr

80

Lys

Asn

Thr

160

Asp

Arg

Pro

240
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Asp Gln Cys

Lys Leu Ser

Phe Arg Asp

275
Met Ala Asn
290
Leu Asn Ser
305

Asp Pro Glu

Ile Ser Met

Tyr Glu Asp
355
<210> 55
<211> 1224
<212> DNA
<213> Homo
<400> 55
ggagctctce
gctttcaget
tttctccaat

tatatcttga

gacttatgct
caaggtttct

ctctacttta

ctggacttgg ggcccaattce

ctggttcagg

ttgcggtcag

250

Lys Asn Leu Cys His Arg His

265

Gly Trp His Lys Trp Ile Ile

Cys His Gly Glu Cys Pro Phe

Asn Tyr Ala Phe Met Gln Ala

315

Pro Gln Ala Val Cys Ile Pro

330

Tyr Gln Asp Asn Asn Asp Asn

345

Met Val Val Asp Glu Cys Gly Cys

gaggccatge
ggccaggceag

ccttcaccce

gaggcageag

cgcgggaatg
tcccaagcett
agggaacagt
ctgggaccag

accaccccta

gttcacttca

Gln Leu Phe
270

Ala Pro Lys

285
Ser Leu Thr
300

Leu Met His

Thr Lys Leu

Val Ile Leu

350

ttcgtttett
tccaatttca
agaagttcca

cgaccactgg

tacttcgctt

cctceetgect gcagaagcetce

tgacattggc

agctggaact ggctctgttce

agccaggtaa

acctgctgga

- 164 -

Pro Ser Arg Lys Arg Arg Ala Ala Ile Pro Val Pro

255

Ile Asn

Gly Phe

Ile Ser

Ala Val

320
Ser Pro
335

Arg His

gccagatttg
agaatatgtc
acctgtgcct

ggtctcecga

tctcccagac

ccagctgggce

aatgtttgtg

tgtagctaag

60

120

180

240

300

360

420

480

540

600
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gattggaatg acaacccccg gaaaaatttc gggttattcec

gatagagact

cttcatgctt

aggagagcag ccatccctgt

ctattcatta
atggcaaatt
aattatgctt

tgtatcccca

attctacgac

aatgggaata gaaggagtgt

atgaccactt
<210> 56
<211> 472
<212> PRT
<213> Homo sapiens
<400> 56

Met Ala Gly Ala Ser
1 5
Val Ser Leu Ala Gln

20

Arg Lys Ala Val Pro
35
Glu Leu Gln Pro Gln
50
Asp Arg Tyr Ser Thr
65
Gly Gly Ser Gln Pro

85

Val Arg Ser Phe Arg
100

Leu Tyr Ile Phe Asn

caggggtgaa

ccetgetggt

acttccggga

actgccatgg agagtgtccce

tcatgcaagc

ccaagctgtc

attatgaaga

agatcgaaat

ttttcagcct gaagacacct

ggtgactctc aaccctgatc
ccccaagcett tcttgtaaga
cctgggttgg cacaagtgga
ttctcactga
cctgatgcat gccgttgacce

tcccatttcec atgctctacce

catggtagtc gatgaatgtg
tcttagggta aatcttttaa

gtca

Arg Leu Leu Phe Leu Trp
10
Gly Glu Arg Pro Lys Pro

25

Gly Asp Arg Thr Ala Gly
40
Asp Lys Val Ser Glu His
95
Val Gln Ala Ala Arg Thr
70 75
Trp Arg Pro Arg Leu Leu

90

Ala Ala Ala Ala Glu Thr
105

Leu Thr Ser Leu Thr Lys

tggagatact ggtcaaagaa

gtgccagact aagatgctcc

agtgccaccce ttctcggaaa
acctctgcca ccgtcaccag
tcattgccece caaggggttce
ccatctctct caacagctcc
cagagatccc ccaggetgtg

aggacaataa tgacaatgtc

ggtgtgggta ggatgtcaga

taaaactacc tatctggttt

Leu Gly Cys Phe Cys
15
Pro Phe Pro Glu Leu
30

Gly Gly Pro Asp Ser
45
Met Leu Arg Leu Tyr
60
Pro Gly Ser Leu Glu
80
Arg Glu Gly Asn Thr

95

Leu Glu Arg Lys Gly
110

Ser Glu Asn Ile Leu

- 165 -

660

720
780
840
900
960
1020

1080

1140
1200

1224
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Ser

Ser

145

Ser

Asp

225

Leu

Ser

Trp

Arg

305

Tyr

Lys

Glu

130

Cys

Lys

210

Arg

Val

Ser

Asp

Ser

290

Lys

Gln

115

Thr

Pro

Ile

Leu

Met

195

Tyr

Leu

Ser

275

Thr

Tyr

Thr

Arg

Thr

355

Leu Tyr

Val Ser

Asp Leu

165
Leu Gly
180

Ser Trp

Asn Glu

Leu Pro

Ala Asn

245
Gln Gly
260

His Ile

Gly Val

Gln Tyr

Leu Gln

325

Lys Gly

340

Leu Lys

Phe Cys
135
Gly Gly

150

Ser Ala

His Leu

Leu Ser

Glu Phe

215

Lys Arg

230

Asp Ala

His Arg

Arg Ala

Leu Leu
295
Lys Lys

310

Pro His

Lys Ala

120

Cys

Trp

Ser

Lys
200

Leu

Arg

Asn

280

Pro

Asp

Arg

125

Gly Glu Leu Gly Asn Ile Ser

Ser

Thr

Val

185

Asp

Leu

Phe
265

Leu

Leu

Pro

Lys

345

His His

155

Leu Lys
170

Asp Met

Ile Thr

Gly Phe

Pro Phe

235
Ser Glu
250

Pro Thr

Ser Ile

Gln Asn

Val Trp

315
Glu Lys
330

Ser Gln

140

Ala Gln Arg Lys

Phe Ser Arg Asn
175
Ala Lys Ser His
190
Gln Leu Leu Arg
205
Asn Ile Thr Ser

220

Pro Glu Pro Tyr

Pro Glu Ser Val

255

Gly Thr Val Pro
270

Glu Arg Arg Lys

285

Asn Glu Leu Pro
300

Glu Glu Arg Lys

Ser Lys Asn Lys
335
Thr Leu GIn Phe

350

Arg Arg Lys GIn Trp Ile Glu Pro

360

365

- 166 -

Leu

His

160

Arg

Lys

Lys

240

Val

Lys

Lys

Pro
320

Lys

Asp

Arg
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Asn Cys Ala Arg Arg Tyr Leu

370

Ser Glu Trp Ile Ile

385

Gly Ala Cys Gln Phe

Ala Thr Ile Gln Ser

Pro Glu Pro Cys Cys
435

Phe Phe Asp Glu Asn

450

Thr Val Glu Ser Cys

465

<210> 57
<211> 5733
<212> DNA

<213> Homo

<400> 57

agatcttgaa
gtggagacgg
cccacctgtce
acccggeege
ggctcecgeceg
cgcegegegg

gcttetgegt

aagctgtgcec
acaaggtctc
ggacaccggg
gcaacacggt
atatcttcaa

tctgtattgg

Ser Pro

375

390

405

420

Pro Met

Ile Val

Va

Lys Asn

395

410

425

Lys Val Asp Phe Ala Asp Ile

380

Lys Ser Phe Asp Ala Tyr Tyr

Pro Lys Ser Leu Lys Pro Ser

Arg Ala Val Gly Val Val Pro

430

1 Pro Glu Lys Met Ser Ser Leu Ser

440

455

Ala Cys Arg

470

sapiens

aacacccggg
cgceegeage
aggctgcegcet
gtceeggget
ccggcetectt
gtacctagcc

gagcctggeg

aggtgaccgc
tgaacacatg
ctccctggag
tcgcagcettt
tctgacatcg

agagctagga

ccacacacgc
gcectgegeg
gggtcagege
ccgtgegecc
gecgecttegg
atggctgggg

cagggagaga

acggcaggtg
ctgcggctct
ggaggctcge
cgggceggceag
ctaaccaagt

aacatcagcc

cgcgacctac
ggtgaggtcce
agcaagtggg
tcgccccage
agtgtcccgce
cgagcaggct

gaccgaagcec

gtggeeegga
atgacaggta
agccctggeg
cagcagaaac
ctgaaaacat

tgagttgtcc

445

Val Val Leu Lys Val Tyr Pro

460

agctctttct
gcgcagetge
getggeceget
tggtttggag
agcgacgecg
gctetttetg

acctttccceg

ctccgagctg
cagcacggtc
cceteggcetce
tcttgaaaga
tttgtctgcee

agtgtctgga

Gly Trp

Cys Ser
400
Asn His

415

Gly Ile

Ile Leu

Asn Met

cagcgttgga
tggggaagag
atctcgctgce
ttcaaccctc
ggagccgacg
tggetggget

gagctccgca

cagccgcaag
caggcggecce
ctgcgcgaag
aaaggactgt
acactgtatt

ggatgctcce
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60
120
180
240
300
360

420

480
540
600
660
720

780
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atcatgctca

gaaaccaaag
ttatgtcctg
agttcctcat
cttttccaga
gtgtggtatc
atagccacat

tgctgectcet

tgtgggagga
ataaaaagaa
agaccctgaa
acctcaaggt
ttgatgccta
caaatcatgc

agccttgctg

agaatgtagt
ctggcaaaga
cctgtttttt
tatagtcaga
ttgtttctga
ttgtaatcaa

ttatttttgt

tcatttaatg
ttagaatcct
tcttgtttat
ctgagcgtta
tggtttgctt
ttgtattttg

aagagcatat

gaggaaacac

tcaactcctt
gctgtctaaa
aggatttaac
gccttatatce
aagcttacag
cagagctgcc

gcagaacaac

gagaaagcct
acagagaaag
aaaggcaagg
agactttgca
ttattgctct
taccatccag

tgtaccagaa

gcttaaagta
actcatttga
teettteett
ggggaatgag
atgtaactta
acacaacaac

aatgttcttt

actaatggga
gagaaagtgc
ccttgttttt
gtgtgtatgt
aatatggttt
gcaaacacca

acagagagtt

attcagattg

ggccatctgt
gatatcactc
attacgtcca
ttggtatatg
ggacaccgga
ctttccattg

gagcttectg

tacaagaccc
gggcctcatce
agaaagcagt
gatattggct
ggagcatgcc
agtatagtga

aagatgtcct

taccctaaca
atgcttaatt
ttttgcactg
caaatagact
aagcaagatt
ttatcaaact

gaaaacagaa

aatagagaac
taaataatca
cctccacaag
atgtgcgtac
tataattcag
ttcagttata

accacttgac

atctttctgce

cagtggatat
aactcttgag
agggacgcca
ccaatgatgc
attttcccac
agcggaggaa

gggcagaata

ttcaggctca
ggaagagccea
ggattgaacc
ggagtgaatg
agttccccat
gagctgtggg

cactcagtat

tgacagtaga
caatcattag
ccaatgcatt
gaagattgcc
tttagtaaat
gtttttagaa

tggagaagca

aatttcgcgt
actctgatgt
tcattgtcta
atgcgccagg
tttacacagg
agaactttgc

ccagctattt

atggaccctc

ggccaaatct
gaaggccaaa
gctgccaaag
cgccatttct
tggaactgtt
gaagcgctct

ccagtataaa

ggcccectgaa
gacgctccaa
tcggaattgc
gattatctcc
gccaaagtct
ggtcgttect

tttattcttt

gtcttgeget
tttattttta
ttgtttcaaa
accaaggaaa
atggacatct
ctgttagaga

gcaatagctt

tttgaattag
ttttcttaag
agtgtaatgg
tgcetgtgee
attctttatt
caaatatgat

aattgcaaat

aaattcagca

catcgagata
gaaaatgaag
aggaggttac
gagccagaaa
cccaaatggg
actggggtct

aaggatgagg

aagagtaaga
tttgatgagc
gccaggagat
cccaagtcct
ttgaagccat
gggattcctg

gatgaaaata

tgcagataac
tggacttctt
agattatttc
agaactgtat
atttctettt
acacactggt

gtcatttatc

gcttattgee
ttcttgagac
aaagtttatg
ctctgtagga
ttttttaatt
agaataattc

acagttgttt
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840

900
960
1020
1080
1140
1200

1260

1320
1380
1440
1500
1560
1620

1680

1740
1800
1860
1920
1980
2040

2100

2160
2220
2280
2340
2400
2460

2520
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tcatttcatt
attcctettt
atccttccta
tattggtaga
atttaaccat
tcacatagat

acattattcg

tatgtgtcac
tecttettet
tggtgttaat
ctcagccatt
gtagctaatt
aggcactgtg

tgagctggaa

tgatagtgat
atcctatact
attgcaaacc
caaatgttgg
tgagtgaagt
attaaagatt

ttgaaaataa

gtttttcaat
ttttctagag
ttatatccaa
attgcacccc
taagattata
aatctcttag

cattttacta

gaataaagca
taatacagat

aggtactagt

tcctaccaga
tgtacttctt
aagccattaa
tgttgaggcc
aaccaaatat
cagggcetttt

tcaggtatgg

atacatatat
cactatattt
ctgtggttaa
ttggaggctg
atggtggttc
ttacctgtgt

gggttaagtt

agatataaaa
tcgetgtttg
cattaaaaga
tgtgggtgtg
tctggtgect
caaagtgaga

aagtatatga

aaagaaaact
ctgtatcaac
atgcctgttt
acaatggcca
ttttaagtag
caatggaaat

atgaattgag

agattatctt
ttactaagag

ttctgtataa

aaaaggaatc
tttcacaaat
ctctttaatt
caaaaactgg
tgaatatcat
ggctcagtca

gaatcaaata

gtgtcectcett
atttgtgtga
tectecatttt
tgcagtatca
agtcatttaa
gtctttagtg

tataattcca

acactgtaag
taaattagta
ataactcatg
tgttaattct
gagttaccat
tggaggataa

tagaaggggg

ttttcattgg
caaaacttct
attacctttc
aaaacccact
caattgatat
aggttttaac

gatgtattat

tcagtagtag
tagttagaaa

ttcctacaca

agaaacctag
gettttattt
ctcctgatat
tagaatattg
tcttcagtca
cgaaatctac

tagacacttg

ataactttag
tggaaatgct
agttccgtct
gaagacgtgg
taaatatgtt
tcctcactgg

gctatttcac

tcectetttt
tggcattcgce
aaaagaagct
gtgagtgaga
getttettet
aattactttt

ccagagtgtg

tagatttggt
ggcaattccc
ttaatttgaa
acataataaa
aaaattacaa
cagcagtttt

ggtttaaatt

agattgaagt
atttagtaag

gaagctttag

tttttgaaaa
attctaaatt
gectttactt
aagatcttct
catctaagtc
aagttagcaa

tttgtctttg

tcttcaaaat
ttcaggccgt
tatctgatac
agtttgttct
ttgagcatct
taaaatgaag

acccgtcttce

aataaactaa
tttggtttaa
ctttgacacc
cacaccagtt
agttcttaca
taatacatgt

gccaccatcce

gaaattctaa
agtatcactt
tcaatgccta
atttacaggt
cacaatgaaa
tctgggtgct

ggaagagttt

aaatgtatta
tgectgtttt

aaatctcctg

cacaagtgta
gaatttaaaa
cctatgaagt
taaatgacca
aggcactttt
agcttacaaa

tttccatttce

tatttcaata
agatcattgt
ttagaaatat
gtctetgect
attttgtgaa
aggctggceca

cttgaaggaa

atgaaagaac
gtggtatttt
ttggggtaca
ctaaaaaaaa
gtagcataaa
tctcaaacat

tgatcgtact

atttaggttt
cttagccttc
gttattacag
actaactagt
gaacttgggt
ttgtaactat

tattcccaaa

atattttaat
acaaattgtt

atattaaatt
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2580
2640
2700
2760
2820
2880

2940

3000
3060
3120
3180
3240
3300

3360

3420
3480
3540
3600
3660
3720

3780

3840
3900
3960
4020
4080
4140

4200

4260
4320

4380
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attaaattgg
cataatactc
acacacacac

ggagtttcac

ctccacctcee
ggtgtccgece
taactgttct
tactttgttg
aaactggaag
ttceetttge

ttctgaataa

actgctaaga
tttagtcttt
cttcttattg
agaagagatt
tctgagttgt
agtccttccc

caattttaaa

taatttattt
tacttttagc
tctttagtca
ccaatgtata
tatacagtat
<210> 58

<211> 478
<212> PRT
<213> Homo

<400> 58

cattcatgaa
tctetetete
acacagtcag

tcttgtcgec

caggttcaag
accatgcctg
cttgaattca
taacctgtgt
actggattcc
tgtatattaa

aactcttatt

gtctgattta
ctgctttcac
aatcaaagtt
aaataagaaa
attttaatgt
ttcagctttc

tatatatata

aatgactatt
aagaaaaatt
aatccactta
agctttgttg

ggaaataaaa

sapiens

aagagaagct
ttcceccaca
ttactgaaaa

caggctggag

cagttctcct
gctaattttt
aattaaggga
aaataatata
tcagatctca
ctgatgatca

gcccatttaa

ttaaaaatat
ttttctectgt
gggttaggea
tcttgggtaa
agtttataag
cacagtttct

tatataatat

gecttectat
cctttttact
gagggtatat
aatttgtatc

attgcttcat

acaattataa
agtaatctct
aaataattct

tgcagtggcg

gcctcagect
ttatttgata
ctgccaaagt
caatttacag
ggactataac
tttatatgtt

tattttcata

ttgtataatt
gctaacaagt
tagctatgca
gttggacttt
tgataaaatg
gtaaatgttt

atgtatatgg

aataataatt
acagttttta
tgcagtgaaa
attttcttte

tga

actccatttg
ctaccccatg
ttttettttt

tgatctcggce

cctgagtagc
aaaagaattc
caattagaat
gatttgggat
attccagata
aagatttttt

ggcaatcaaa

cattcagttt
aactaatgtc
cacctgatgt
tctgtatagc
atccttgttt
aatacttgta

aaaaggttca

ttcatcctta
gatgcaaaat
ctgtgaagga

agtaatgaaa

ctaaatcatg
cagtgtgcac
ttttttaaat

ccactgcaac

tgggattaca
tttttctcaa
attttaaaaa
tgtagaactt
aatttttaca
accttaatat

tgtgagtaat

agtttttcag
tgggcattga
gtaagattaa
tettttttee
tctaaaagcc
cagtcaatgg

aagatgcttt

attatgataa
gcagtttggt
tacttcacta

agctattcat

Met Ala His Val Pro Ala Arg Thr Ser Pro Gly Pro Gly Pro Gln Leu

1

5

10

15

Leu Leu Leu Leu Leu Pro Leu Phe Leu Leu Leu Leu Arg Asp Val Ala

- 170 -

4440
4500
4560

4620

4680
4740
4800
4860
4920
4980

5040

5100
5160
5220
5280
5340
5400

5460

5520
5580
5640
5700

5733
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65

Arg

Asn

Leu

145

Pro

Leu

Leu

Leu

225

Asn

Ser

Leu

50

Thr

Leu

Thr

Val

Thr

130

Leu

Leu

Ser

Val

210

Asp

Pro

Ser

His
35

Gln

Leu

Tyr

Val

Tyr

115

Ala

Glu

Pro

Gln

Pro

195

Lys

Ser

Tyr

Val

20
Arg Ala Pro Ala Trp
40
Gly Asp Arg Asp Leu
55

Gly Pro Ser Ala Gln

70
Glu Lys Tyr Ser Arg
85
Arg Ser Phe Arg Ala
100
Phe Phe Asn Leu Thr
120

Thr Phe His Phe Tyr

135
Val Leu Cys Lys Pro
150
Leu Gly Pro Pro Thr
165
Asn Thr Ala Thr Gln
180

Pro Pro Arg Gly Leu

200
Ala Ala Arg Arg Asp
215
Glu Glu Arg Asp Pro
230
Ile Leu Val Tyr Ala
245

Ala Val Thr Leu Gln

260

25

Ser Ala Leu Pro Ala

Gln Arg His Pro Gly
60

Asp Met Val Ala Val

75
Gln Gly Ala Arg Pro
90
Arg Leu Glu Val Val
105
Ser Met Gln Asp Ser
125

Ser Glu Pro Pro Arg

140
Arg Ala Lys Asn Ala
155
Arg Gln His Leu Leu
170
Gly Leu Leu Arg Gly
185

Trp Gln Ala Lys Asp

205
Gly Glu Leu Leu Leu
220
Gly Val Pro Arg Pro
235
Asn Asp Leu Ala Ile
250

Arg Tyr Asp Pro Phe

265

30

Ala

Asp

His

Asp

110

Trp

Ser

Phe

Ser

Ser

Ser

Pro

270

-171 -

Ala Asp

Ala Ala

Met His

Gln Lys

Met Ile

Pro Arg

Gly Arg

160
Arg Ser
175

Met Ala

Ser Pro

Pro Tyr

240
Glu Pro
255

Ala Gly
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Asp Pro Glu Pro Arg
275
Arg Arg Ala Ala Gln
290
Gly Leu Asp Glu Arg
305

His Gln Leu Trp Pro

325
Arg Lys Asp Arg Arg
340
Gln Val Leu Asp Phe
355
Gln Trp Asp Glu Pro
370

Phe Ala Asp Ile Gly

385
Asp Ala Tyr Tyr Cys
405
Val Arg Pro Ser Asn
420
Gly Ile Ile Pro Gly

435

Ala

Pro
310

Ser

Lys

Asp

Arg

Trp

390

His

Ala Pro Asn
280

Thr Gly Pro

295

Pro Arg Ala

Pro Phe Arg

Lys Gly Gln
345
Glu Lys Thr
360
Val Cys Ser
375

Asn Glu Trp

Gly Ala Cys

Ala Thr Ile

425

Pro Glu Pro
440

Asn Ser Leu Gly Val Leu Phe Leu Asp

450
Lys Val Tyr Pro Asn
465
<210> 59
<211> 2658
<212> DNA
<213> Homo sapiens

<400> 59

gggccaggga cgaccctgtce agetgcagec ccagaggtcce ggggegegea geegggtece

Met

470

455

Ser Val Asp

Asn

Leu

His

Ala

330

Met

Arg

Cys

Thr

Ser Ala Asp Pro Arg Val

285

GIn Asp Asn Glu Leu Pro

300
Ala Gln His
315

Leu Lys Pro

Val Phe Met

Gln Lys Ala

365

Arg Tyr Leu
380

Ile Ser Pro

395

Phe Pro Met

Ser Ile Val

Cys Val Pro
445

Asn Arg Asn

460
Cys Ala Cys

475

Phe His

Arg Pro

335
Ala Ala
350

Arg Arg

Lys Val

Lys Ser

Pro Lys

415
Arg Ala
430

Asp Lys

Val Val

Arg

- 172 -

Lys

320

Ser

Lys

Asp

Phe

400

Val

Met

Leu
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ctcgagggceg
tgggctacaa

cggctetgeg

cacggaccgce
atccagcgcc
agcctceceggt
accacgccat
tgctgetgcet
ccgeetggtce

ggcaccctgg

acatgcacag
cggtccgcecag
acctgacttc
agccgectceg
caggccgecece
cgcagaacac

geggecetgtg

agctgctcect
gcecectatge
gcgtggcagt
cagcccccaa
tccaggacaa
tccacaagca

aagaccgcag

acgagaagac
ggaggtacct
aatcttttga
gtccatccaa
tcccagagcec

agaatcggaa

cagccggecg
actttcgcecgg

ctgctccgga

gcgeeegggt
ctgctgececg
gcgecagege
ggctcatgtce
geegttgttt
cgcactgccc

ggacgeggcece

gctctatgag
cttcagggcc
catgcaagac
gtggcectcega
gctgecectg
ggccacacag

gcaggccaag

ctccgeccag
gccectacatce
gacgctgcag
caactcagcg
cgagctgcecg
ccagctgtgg

gdagaaggsce

gatgcagaaa
gaaggtggac
tgcctactac
ccatgccacc
ctgctgtgtt

tgtggttctg

cceegeeecg

cgcgagtcecg

cggctgtgac

geetgeteceg
ggctcteece
tcgecttect
ccecgetegga
ctgctgttgce
gcggeegeceg

gccacgttgg

aagtacagcc
aggctggaag
tcggaaatga
gcgetegagg
ggcecgecca
gggctactcc

gacatctccce

ctggattctg
ctagtctatg
agatacgacc
gaccceegeg
gggctggatg
cccagceccct

caggaggtgt

gcccggagega
ttcgcagaca
tgcgegggag
atccagagca
cccgataaga

aaggtgtacc

ccectecgaag
ccaaggcagce

cgctggecgg

ctaagcccct
gcgcegececta
ccteectggac
ccagcccggg
tccgggatgt
acggcctgca

gececcagege

ggcagggcgc
tggtcgacca
tccttacgge
tgctatgcaa
cacgccagca
gcggggecat

ccatcgtcaa

aggagagegga
ccaacgatct
cctteectge
tgcgecgage
agaggccgece
tccgggegcet

tcatggccgc

agcagtggga
tcggectggaa
catgtgagtt
ttgtcagggc
tgaactccct

ccaacatgtc

cagccgggcec
gcgcecgactce

gggcteggge

cgceeegege
ctgcecgegag
ttcggeectt
acccgggecce
ggcceggeage
gggggacagg

ccaggacatg

gcggeeggga
gaaggccegtg
cactttccac
gcegegggee
cctgetcettce
ggeectggeg

ggcrggeceege

ccegggggtg
ggccatctcg
cggagacccce
cgcgceaggcec
gcgegeecac
gaaaccccgg

ctcgcaggtg

tgagccgagg
tgaatggata
ccccatgect
tgtgggcatc
tggggtcctce

cgtggacacc

gggcegegeag
gggctegget

cgccggtacc

ggacctcggt
gtcagtccge
tgccgecectce
cagctgcetgce
cacagggccc
gatctccagc

gtcgetgtcee

gggggcaaca
tatttcttca
ttctactcag
aagaacgctt
cgcagcectct
cccccaccge

cgggatggceg

ccceggeeca
gagcccaaca
gagcceegeg
actgggcccc
gcacagcact
ccagggcgea

ctggactttg

gtgtgctcecce
atctcaccga
aagatcgttc
atccctggca
ttcctggatg

tgtgcctgee
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120
180

240

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740
1800

1860
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ggtgagacca ctccagggtg gaaagaagcc acgcccagcea

tctgcaacca ggacttgtgg tgcagcetgceca gacacagagce
ctggggccca gagagagcetg tccgecagtg catcattagg
ctagcccectt aaatgccagce ctgagtacct gaaggaatct
aagtggccca tcattcatac ccactgttct gaaggcttga
attggcttga tgtgatcatc atctcataac tgagcaagaa
gctcgetecee tgcacacgga aagaactctg tttaaatgcet

cacatagtga ttttggaaaa caggataatc gtggtgtaaa

ccactgcaga gcecttttatcc atatggtatg cacatgtage
taatatatat attttatttt aaaacaacaa aaagggaggg
gagatagtca tgctgagtgt gggttgttta aacatgcata
acgtgggaat actaaaaaat aaccaagatt ttatattttt
tgtagattgt gtatgttatg tgtttttatg gaaagctaat
tcttgaaaaa aaaaaaaa

<210> 60

<211> 429

<212> PRT

<213> Homo sapiens

<400> 60

Met Cys Pro Gly Ala Leu Trp Val Ala Leu Pro
1 5 10

Ala Gly Ser Leu Gln Gly Lys Pro Leu Gln Ser

20 25
Ala Gly Gly Asn Ala His Ser Pro Leu Gly Val
35 40
Pro Glu His Thr Phe Asn Leu Lys Met Phe Leu

50 55

Asp Phe Leu Arg Ser Leu Asn Leu Ser Gly Val
65 70 75
Thr Arg Val Glu Pro Pro Gln Tyr Met Ile Asp

85 90

gagctgectt ctcggagect

acagctcatg ggcaacatca
gggtctttca ttgctagtga
gggaattagc cctggcectga
aaacaaaaca tatccacaac
gactatgcaa atcttagggc
cagttcagaa cactttgggc

tgagtgtttc ctttcaaagt

caatattggt ttctttttct
cgttgacacc attccccaca
ttgaaataac acatatagta
gtaaattata ctttctatac

aaattaaagg tacagtggta

Leu Leu Ser Leu Leu
15
Trp Gly Arg Gly Ser
30
Pro Gly Gly Gly Leu
45
Glu Asn Val Lys Val

60

Pro Ser Gln Asp Lys
30
Leu Tyr Asn Arg Tyr

95
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1920

1980
2040
2100
2160
2220
2280

2340

2400
2460
2520
2580
2640

2658
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Thr

Ser

145

Asp

Asp

Val

Ser

Lys

225

Asp

Phe

Arg

Lys

Asp

305

Ser

Met

Lys
130

Thr

Pro

Ser

210

Leu

Ser

Asp
290

Gly

Asp Lys
100
Glu Asp

115

His Ile

Arg Ala

Ser His

Thr Asp

180

Gln Asp
195

Val Lys

Ser Val

Asn Asp

260
Met Ile
275

Gly Ser

His Val

Ala Gly Ala Gly

Ser

Leu

Asp

165

Arg

Thr

Pro

245

His

Ser

Thr

Ser

325

Glu Asp Ile Gly Trp

Thr

Leu

Leu

150

Leu

Trp

Trp

Val

230

Pro

Ser

His

310

His

Asp

Thr

Ser

Phe

135

Arg

Lys

Asp

Asp

Val

215

Ser

Cys

Ser

Pro

120

Asn

Leu

Ser

200

Arg

Ser

Ser

Ser

Gln

Trp

Ala
105

Thr

Tyr

Ser

185

Gly

Ser

His

Arg

Thr

265

Glu

Glu

Thr

Lys

Ile

Ser

Ser

Val

Val

170

Thr

Trp

Asp

Arg

Asn

250

Lys

Ser

Ser

Leu

Thr
330

Ile

Asn

Thr

Ser
155

Val

Ser

Lys

235

Leu

Val

Ser

315

Ser

Ala

Ile Val Arg
110
Glu Asp Phe

125

Pro Arg His
140

Cys Gln Asn

[le Tyr Asp

Thr Lys Thr

190

Thr Leu Glu
205

Thr Lys Ser

220

Gly Cys Asp

Pro Phe Phe

Thr Arg Leu
270
Leu Lys Lys
285
His Glu Glu
300

Arg Arg Lys

Leu Arg Val

Pro Lys Glu

- 175 -

Ser Phe

Pro Phe

His Val

160
Val Leu
175

Phe Leu

Val Ser

Lys Asn

Thr Leu

240

Val Val

255

Glu Leu

Leu Ser

Asp Thr

Arg Ser

320

Asn Phe
335

Tyr Glu
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340

345

Ala Tyr Glu Cys Lys Gly Gly Cys Phe Phe Pro

355

360

Thr Pro Thr Lys His Ala Ile Val Gln Thr Leu

370

375

Pro Thr Lys Val Gly Lys Ala Cys Cys Val Pro

385

390

395

Ile Ser Val Leu Tyr Lys Asp Asp Met Gly Val

405

410

His Tyr Glu Gly Met Ser Val Ala Glu Cys Gly

<210> 61
<211> 1955
<212> DNA
<213> Homo
<400> 61

aagcacaagt

gttccttcag
cccgcetaaca
tgtgtcectgg
aggggaagcec
tgggggtgcce
acgtgaaggt

ccagggtgga

cgactacgcc
ctgccacaga
ggcatgagca
acccctctcea
cctgggatag
gctgggagac

agagcaaaaa

420

sapiens

ggaggacaat

agcaaacagc
cagcacggcc
ggcactgtgg
actgcagagc
tggaggtggg
ggatttcctg

gecegeegeag

agcgtccaac
ggacttccce
gatcaccaga
tgacctgaaa
tgctacagag
cttggaagtg

taagctggaa

ccagcceggc

agggagatgc
gccetgceagtce
gtggcecectge
tggggacgag
ctgcctgagce
cgcagcctta

tacatgattg

attgtgcgga
ttccagaagc
gctgagcetcece
ggaagegtgg
accaagacct
tccagecgecg

gtgactgtgg

425

agcgggtgag

cggcececegctce
tcctetetgg
ccetgetgte
ggtctgetgg
acaccttcaa
acctgagtgg

acctgtacaa

gcttcagecat
acatcttgct
gactctatgt
tcatttatga
tcctggtgtce
tgaagcgctg

agagccacag

350

Leu Ala Asp
365

Val His Leu

380

Thr Lys Leu

Pro Thr Leu

Cys Arg

agtgggtgact

cttcccagcet
gtgattgcge
cctgetggcet
gggaaacgcc
cctgaagatg
ggtcectteg

caggtacacg

ggaagatgcc
cttcaacatc
ctcctgtcaa
tgttctggat
ccaggacatt
ggtceggtcec

gaagggctgce

- 176 -

Asp Val

Lys Phe

Ser Pro
400
Lys Tyr

415

ggccaggacg

cctceeegtg
gggcctaaga
ggctcectac
cacagcccac
tttctggaga
caggacaaaa

tccgataagt

atctccataa
tccattccta
aatcacgtgg
ggaacagatg
caggatgagg
gactccacca

gacacgctgg

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900
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acatcagtgt
acagcagtgg
agagcgtgct
aggaggacac
ccggggetgg

gggacagcetg

tctteeectt

atctcaagtt
tcteegtect
tgagecgtgge
aaggggctcc
gcatgccagc
atacaccgct

gaaagcctgg

taatccatag
ctgcagagac
ggagtagagg
cccagttgga
<210> 62

<211> 424
<212> PRT
<213> Homo

<400> 62

ccceccaggt
gaccaaggag
caagaagctg
ggatggccac
cagccactgt
gatcattgca

ggctgacgat

ccccacaaag
ctacaaggat
agagtgtggg
acatgagagg
ctggaggagg
gagctcaact

gagggttgtt

tcagcagaaa
tgatggaagt
gaaggagcag

ggggcatgge

sapiens

tccagaaacc
accaggctgg
tccaaggacg
gtggetgegg
caaaagacct
cccaaggagt

gtgacgccga

gtgggcaagg
gacatggggg
tgcaggtagt
tcctgecatgce
aaagggagcce
gccagggaag

gggatgcaag

acaacagcag
tagagaggtg
geegegtgtce

ttccaattta

tgcecttett
agctgaggga
gctccacaga
ggtcgacttt
ccetgegggt
atgaagccta

cgaaacacgc

cctgetgtgt
tgcccaccct
atctgcctgce
ccectgggeac
tgctetcecect
gctaaggaaa

gaggtgatga

tgagccagag
gaggaggcca
acacccatca

gagac

Met Gly Ser Leu Val Leu Thr Leu Cys Ala Leu

1

5

10

Tyr Leu Val Ser Gly Ser Pro Ile Met Asn Leu

20

25

Glu Glu Asp Met Ser Leu Phe Gly Asp Val Phe

35

40

Val Asp Phe Asn Thr Leu Leu GIn Ser Met Lys

50

55

Thr Leu Asn Leu Ser Asp Ile Pro Thr Gln Asp

tgttgtcttc
gatgatcagc
ggcaggtgag
agccaggegg
aaacttcgag
cgagtgtaag

tatcgtgcag

gcccaccaaa
caagtaccat
ggggetggeg
aacaaggact
ccccacacce
tggggatttg

aaaggagaca

gagcacaggc
gctcgcetceca

ttgtatgtta

tccaatgacc
catgaacaag
agcagtcacg
aaaaggagcg
gacatcggct
ggeggetget

accctggtgce

ctgagcccca
tacgagggca
aggcaggcca
gattcaatct
cacccaaagc
agcacaacag

gggggaaaaa

gggcaggtca
aaacccttgg

tttcccacaa

Phe Cys Leu Ala Ala

15

Glu Gln Ser Pro Leu

30

Ser Glu GIn Asp Gly

45

Asp Glu Phe Leu Lys

60

Ser Ala Lys Val Asp

- 177 -

960
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1800
1860
1920

1955
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65

Pro Pro

Thr Ser

Leu Phe

Leu Phe
130

Leu Arg

145

Val Asp

Asn Glu

Gly Thr

Arg Trp

210

Glu Ser

225

Ile Asp

Ser Asp

Met

Ser Phe
290
Asn Ile

305

Glu

Met

Ser

115

Asn

Leu

Arg

Asn

195

Lys

Thr

Asp

Ser

275

Ser

Ile

Tyr

Pro

100

Val

Tyr

Lys

180

Ser

Lys

His

Ser

260

His

Ser

Tyr

Met

85

Ser

Pro

Ser

Thr

165

Arg

Ser

Asp

245

Ser

Asp

70

Leu Glu Leu

Ala Asn Ile
Val Ser Phe
120

Ile Pro His
135

Leu Val Gln

150

Thr Ile Phe

Asn Met Leu

Trp Glu Thr
200

Gly Ser Ser

215
Glu Ala Glu
230

GIn Asn Lys

Ser Asp Lys

Tyr Asn

90

Ile Arg

His Glu

Arg Asp

Glu Val
170

Val Leu

185

Phe Asp

Thr His

Asp Ala

His Asn
250
Glu Arg

265

75

Lys

Ser

Leu

Arg

155

Leu

Val

Val

Ser
235

Pro

Lys

GIn Leu Pro Glu Leu Asp

280

Pro Gly Glu Glu Ala Leu

295

Phe Ala Thr

Phe Lys Asn
110
Arg Lys Tyr
125
Val Ile Met
140

Met Ile Tyr

Glu Ser Lys

Ser

Thr Asp Ala
205

Leu Glu Val

220

Ser Gly Arg

Leu Leu

Glu Glu Leu
270

Asn Leu Gly

285
Leu Gln Met

300

Ser Thr Ala Arg Ile Arg Arg Asn Ala

310

315

- 178 -

80

Asp Arg

95

Glu Asp

Pro Leu

Asp Gly

160

Gly Asp

Ile Tyr

Ile Arg

His

Leu Glu

240

Val Phe

255

Asn Glu

Leu Asp

Arg Ser

Lys Gly

320
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Asn Tyr Cys Lys Arg Thr Pro Leu Tyr Ile Asp Phe Lys Glu

325

330

Trp Asp Ser Trp Ile Ile Ala Pro Pro Gly Tyr Glu Ala Tyr

340

345

350

Arg Gly Val Cys Asn Tyr Pro Leu Ala Glu His Leu Thr Pro

355

360

365

His Ala Ile Ile Gln Ala Leu Val His Leu Lys Asn Ser Gln

370

375

380

Ser Lys Ala Cys Cys Val Pro Thr Lys Leu Glu Pro Ile Ser

385 390

Tyr Leu Asp Lys Gly Val Val

405

Ala Val Ser Glu Cys Gly Cys Arg

420
<210> 63
<211> 1584
<212> DNA
<213> Homo sapiens
<400> 63
ggggagagga agagtggtag
cagtgacagg agacatttac
taaaccttcc tggcttggece
ctgtgecgete ttttetgect

gagcagtctc ctctggaaga

ggtgtcgact ttaacacact
ctctctgaca tccccacgca
ctctacaaca aatttgcaac
ttcaagaatg aagatctgtt
ctcctecttca atgtgtccat
tacacactgg tgcaaaggga

tttgaagtgc tggagagcaa

g8ggagggag
gttccacaag
taggagctcg
ggcagcttac

agatatgtcc

gctccagage
ggattcagcc
agatcggacc
ttcccagecg
tcctcaccat
tcgtatgata

aggggataat

395

410

agagagagga
ataaaactgc
agcggagtca
ttggtttctg

ctctttggtg

atgaaggatg
aaggtggacc
tccatgecect
gtcagtttta
gaagaggtca
tacgatggag

gagggagaaa

Thr Tyr Lys Phe Lys Tyr Glu

agagtttcca
cacttagagc
tgggctctcet
gcagccccat

atgttttctc

agtttcttaa
caccagagta
ctgccaacat
atgggctccg
tcatggctga
tagaccggaa

gaaacatgct

Thr Lys

Lys Ala

Ile Leu
400

Gly Met

415

aacttgtctc
ccagggaagce
ggtcctgaca
catgaaccta

agagcaagac

gacactaaac
catgttggaa
cattaggagt
aaaatacccc
acttaggcta
aattaccatt

ggtettggtg

- 179 -

60
120
180
240

300

360
420
480
540
600
660

720
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tctggggaga
agacgttggc
cacgatgaag
aagcataacc
gaggaactga
gatagctttt

tatgactcca

ctctacatcg
gaagcctatg
aagcatgcaa
tgctgtgtgce
acctacaagt
agtcctatgg

ttatttaata

tttgttgtag
<210> 64
<211> 6

<212> PRT

tatatggaac
aaaagtcagg
ctgaggatgc
ctttgctcat
atgaaatgat
ccagtggacc

ctgcccgaat

acttcaagga
aatgccgtgg
ttatccaggc
ccacaaagct
ttaaatacga
cttatttaat

agggtgtaca

gaaatgcata

caacagtgag
ctcatccacc
cagcagtgga
cgtgttttct
ttcccatgag
tggggaagag

cagaaggaac

gattgggtgg
tgtttgtaac
cttggtccac
agagcccatc
aggcatggcec
aactgtaaat

gtaatagagg

tttt

<213> Artificial Sequence

tgggagactt
caccagctgg
cggctagaaa
gatgaccaaa
caacttccag
getttgttge

gCcCaaaggaa

gactcctgga
taccccctgg
ctcaagaatt
tccatcectcet
gtctccgaat
gtgtatattt

cttgectgcect

ttgatgtcac
aggtccacat
tagataccag
gcagtgacaa
agctggacaa
agatgagatc

actactgtaa

tcatcgctcc
cagagcatct
cccagaaagce
atttagacaa
gtggctgtag
ggtgttccta

tcaggaaatg

agatgccatc
tgagagcaaa
tgcccagaat
ggagaggaag
cttgggcectg
aaacatcatc

gaggaccccg

gcctggatac
cacacccaca
ttccaaagcc
aggcgtcegtc
atagaagaag
tttaatgaga

gacaggtcag

<220><223> Description of Artificial Sequence: Synthetic

6xHis tag

<400> 64

His His His His His His

1

5

- 180 -

780
840
900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1584
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