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BN MmERKIC L AEER 20 Lz
EPO s R—Y o 7k B M A 7 U —=1 7EDOBI%E

YT OIERR. R B, Rk R A B NE RE. BiE KT

)

B AR — Y T R— o VN ITRMS L 3RIcHE b LT . BIETI, BB T2 EERET S
BT R—VE 7 n@i-fEE o TWnd, ErFF—Er7R3ElEns2MEIC
Erythropoietin (EPO) 23&% %, &R/ /LE L CTh D EPO 1L, IRIMERE M 2 (R L CER R EIRAE
WAL LICE VAN ELESE S, BP0 OB FRBIT. 5N TH S HIF (hypoxia
inducible factor) &, GATA (T X W RBIFAEI 2521 T\ 5, IR IR DA mM%EXKTIZ O
Epo ZEBUFAEIHERE 2 )G L GATA OfE A ZFHE (K-11706) , HIF Zi&ME L (FG-2216) SH 5 Z &IT
XV EPO B FORBREEES T ~E T o U URBELY LA IE 5, Fx OETEL D (K-11706-
FG 5~ 7 Z 2B W T MG EPORED FH MR L7, £ LT, MLy R I L& HW T Tl
EATIEEEOHIMZ R L CW5, AT F R—r' o 7 (WADA)  1Z. FER3EHI KON Epo EAE
AN B 3o ARG R 1 2 e E L. AR MERIE e 2 (2 T Hf A B Cik ~ o8 s 1 R— > ZITH]
FAENDAHREMEZ 4R - EE L QW D, LLAaRD, 20 R—E 2 ZICkT 2B I S
ALTUNRUY,

ZITEHLIE, 2O R—E U TOMmMHTEE LT, GATA - HIF B85 R T2 BE L7 2 LI K 0 Rl
NN R 9, ARNOBIRT - X v 7 Ba it~ — b —IUSAT o ke EREL
T2o & 2 CAMRE T, MESMNRMREFEORSE LT, mMEX 7 EITER L, v U A MED
7T A — MENT ATV, ARG R RANCEER T X RV HEORKR BT o1, EDORER.
K-11706 | FG LG GHRERANC, FFEROET DEFEED X RO LTz, &6
12, K-11706 #& G5 AN R 2 s L= "A A~ — T — @i % o 737 & FetuinB, Prothormbin
LT, VR Z T a Yy T 4 7 (B) ICL BB 21T o7& 2 A, FetuinB OFER
WD HERR S 472, FetuinB X5 MERHHREE & O HBRIZIWT S, K-11706 $5-455 B 70 N D3 iR
S, ARERAA A~ —h—EM & LTI STz, 5% b, EPO IR R—E 2 7 Ofthis KO
HIF, GATA FERYZEAIFILIE DM A IE~GH TE D alRetE 2 st LT <,

REHFTRE © AU ER SRR 2 AR e m U TR D



1. #&

= 2 R=F > (erythropoietin ; EPO) 1Z. #RIMERPEAE Z(EET AHEEARLEL THS Y,

il

EPO (IME VRN ITNTHE. Al A CTIXBE N CAERE S 4L, ZRIFERATEFMIE CTdH 5 burst forming unit of
erythroid (BFU-E) + colony forming unit of erythroid (CFU-E) (ZfEFI L. ZH & OMlasA 3
% EPO LB % — (EPOR) LH5AT HFICEL o THIEAN T 7T /URENRB Z 0 | FRILER~D 53 LD
Rt &5 2, EPO Efns 1~ D3 HIL, Hypoxia inducible factor (HIF) <°GATA binding protein

(GATA) ZHDEER I LV FE M TOR TVD Z LA SN TS 7, B b@Emilir e T
OIREEFRIRESL, 290 MEEIZ X o TRILERSIEIC R 2 F RN TS U2, Zhud, Ei
Did Y (KEESR KRB A MR BRIZ K 5 & ARILSR N BRI BN 1 THh 5 HIF <2 GATA 2M5EME(L L, HIF
FEAIBAT (HRE : hypoxia responsive element) % 3’ Tl /Nl —fEIRIC & D Epo DIEBIATLIE
TORRTHLIERRES N TND -,

EPO DPEABIINI AR MERE M 2218 L T~FE 2/ m ey (Hb) ZENMSELHILY . HE~DR
FEIER RSN L, B - RS TIET 2 F TR X — BB NN D 72 DR AR/ ST 4 —
vV ADM IR D VY, TR OERETFERIF L, @il L —=0 T ORGER~ T Vv
B’ER COTFRICE > TEESNEREZED TS U2 26 OB, ES - EWEIORFERL
RaAR—=Y BN LRI LBITH Y | EREEFHRFTENERA R =Y B FOREIC
RECHBMLTWDZ NN D, L LR, EPO OFFA S LR & R BLFREAE O iR 1 X
B B s AR—YRFORBLE NI HTERRDOMBRE BT T. ZOMGE, - B
R—ErZIcbfHSNTLES TS W, @5 Az =) ARz o 8Hl (thEPO) o
LR EBEDRER L 72> TV D,

725 PO BlnF R—E U 7 ~DHNEHRINTWEIME L LT, MOBMIGERERH 5,
ZIBIE Epo DFRBUZEEE-T 2HBRFIZ/EH U Epo FBLA IR S 2NROBAMEEEL TH Y |
BUAIRE RS TR SN TU % K-11706, Fibrogen ¥RENAHE BT L TV % FG-2216 H3% DILFETY
7RHEAN & 79> TN D, FG-2216 | HIF-PHD [Z/EM L PHD PHFEAI & L T@< 72 @HE RK&AH T HIF
Do iRz I U Epo ODFHLEALT 519, —J5 K-11706 1 GATA S5 5K 1 OFfEATEMEEZMHI L, 72
HIF O#EATEMEZ LT 2 5T Epo OFBLZAET T, 2 s HIF Z2ELA] - GATA Sl AL AL



FUEPORIEFE L U CTHER STV DAY, £ Df, rhEPO 847 & [FERIZE MR N R 2 R H L TRy
DNz SR LS &T5 R—E 7 HNTOMARERE D 2%, FERIEITIR LY, Eiid
FIRAIC L 2~ 0 A TORFAT M ERRR, Ly RILERWET R MLV ETIEREOR N &
LTROHLNATND P, T BHANLWADA BHET 2BIEF F—E L 7 OBEITH TITE D HA
THO, S5, BERFIERT 2 &0 ) ERERIOERBTR, BRS04 287 Ba EER
AT DT =B 2SSz, Lo, K72 E#EAlo F—v v 7 B Tofi A
B F—E ZPMTONIEEEOME Y AT LIRS TR,

BUEHE SN TV 5H %< O BP0 Bis 1 R—E 2 71, BP0 Eis - HH &M A5A AT plasmid DNA
ERNICEATE LOTH D, ZHHEASNT Bpo Rt + 2 kL LCIL, SEABEXIKEE
222 single—copy primer—internal intron—spanning PCR #:(Z &~ T, A L7= Epo l OWLEMED
Epo DOYEIERFH #8003 2 B R FIERHRE STV D 2, Lo LR b, 2 O JFIE,
Epo mEHEANT 5 2 L7e< | WEIEMEAZEEST 2 2 LIk - THRIEMED Epo FEH & ¥E5R3 % EPO
BT R—E U IS TE 20, £ 2 TR BIE, Filft 0 mdEE 4 M L7 EPO E{s 1
R—tr 7 OFHMIE G E LT, Epo BHHMA B L L CTIRE R F 2 BET HBRCE 2 2FIK
(72 MAEN 2 o R BRBLOBEALERII L, ZNOHDX L RIEae N F~v—H—E LTHNWD,
B 72 R— 0 M TIEDOBII 25 2. 7=, GATA « HIF $55 R+ &/ L 72 38413 X O BPO i fs 1
R—t" 7 CIIERBF BRI 2720 . FAEB L OSEE THRIED FIEIC R < SR T RELO 21k
XFRBRICEIN D & B 2 DL, BIEENZRRIHFIEEZ WD 2 & TR TIC Il LI RE F B L T
& ARBETEZEVERE - UAES IR S D,

ABFTE TIEAMRE LD ATREME 2 TR 5 EERET & LT, v v AMIEE W2 7 1 74— LARHTIC
EO . HHOAAL A~ —T1— Gt Z LRI EE7R0 D DIERIONE S T EERFE L, W< o
D IANIENEGAH 2 > 787 B DA F~— T —~DFE OIS A2 T Uiz, 2 AT
2 FA T2 B O FEE L BLRIRE S A O I [RS8 & - TR L 7o/ D & e 3K K-11706 (2R %

1.
)

o TiTo T,



2. HiELHE
a. ZEH|

ABFFETHER LT 5 #% 0 & fekE 3 (K-11706, FG-2216%) (X BLFNkE (24 (KOWA, Tokyo, Japan)
Lot sni-b o &M Lz, AFZETHA LT\ 5 FG & 13 Fibrogen £ TR S U7= % M I
EHK FG-2216 (Fibrogen, Inc., CA, USA) OIEAIEEFFEHRZTIZ, KOWA |2 CRH UALAW % ARk
L7ebDOTH D, REAIN F6-2216 & FEONRZRT Z LIFFRFIC THEBHE A TH D05, Fafo

Btk B TFG-2216) & ITFtEi T 72\, & 2 CARME CHEHE L7 bEWIT TFG-2216%) L EE#E7 5,

b. EBREW) OIS MAREQE L M EHE

AHFFETIE, 7 #ERD ICR ~ 7 A (CLEA JAPAN, Tokyo, Japan) Zf#ATIZ Nz, = 7 AT K-11706
PGB - FG-2216%4% 51E - (KERRIETE (Hypoxia) FfE&EIR LA E h =) A u Rz T L HA|
(rhEPO) #¢ G- & 6 HRFEIC 7980 L 72, K-11706 # 5-#£13 K-11706 % 100%polyethylene glycol (PEG,
polyethylene glycol 400, average molecular weight 360-440; WAKO, Tokyo, Japan) 150 L |Z
VsfiR L. 3mg/kg DIRET 28 HMBEE Y 7 2V TR DS L7z, FG-2216x% 51T F6-2216%%
0.5% carboxy methylcellulose (CMC) ¥&¥& 150 u L IZ¥&fE L. 100mg/kg DIEETH HMHE Y v
FERAWTROBE L7, rhEPO (EPOGIN; TUGAI, Tokyo, Japan) #5#£1% 4U/g #—HEBEIZ 6
[FIMEENTESHZ T G- L7z, Hypoxia BEIFMKEESE T v > 73— (NATUME, Tokyo, Japan) (Z7C 13.6%0,
(/R 3500m (ZFAY) SRfFF. WRERIFH] 20 WefH]/H C 4 HFMEEE L7, EoAREOIREEE LT,
AT L TS AN OBAR D A& 55 Uiz~ 7 2 % Hypoxia BEICB W TId@ A IREE CTAIH L
e 2 Hnic, BRBOKTHR, ~U AREPOHM ATV, MERFHZE (celltac o
NTHONKODEN, Tokyo, Japan) (24 o CTHRILERKE (RBC), ~FE/m b E (Hb), ~~ ~27 U v
E (Ht) ZE L7 (K-11706 % HR#EE n =13, K-11706 & 5-8F n = 13, FG-2216%%fFBHE n = 9, FG-2216%
P 5 n = 7. Hypoxia xIMB#fn = 11, Hypoxia # n = 16, rhEPO XJF&#¥ n = 10, rhEPO #¢ 58 n =

6)0



c. MIFNBEHTERSY v/ BOREL Y7 ofEhl

~ U AMSEE, ~ U A HEREL LRI EDTA 1%, 3000 rpm, 20 4y 257 C DM TEL5Y
B2 4T UWOEREL U 7=, M 2611 1% albumin/IgG affinity removal column (Calbiocame, Tokyo, Japan)
ZRAWT, MENEBGFEEZXY VX7 ETH D albumin & Ig6 Z U R EEBREL-%.
ultrafiltration column (Sartorius, Gottingen, Germany) % H\ T 0.1% trifluoracetic acid

(TFA) ~DIFHEEL AT > 7=,

d WHEIZLALBEREI o~ NI T7 40—\~ ZAMEX X7 B D43 H ; Reversed
phase-High performance liquid chromatography (RP-HPLC)

~ U A MBEFEN A A Z A (3.0 IDX 150 mm, Intrada WP-RP; Imtakt Corp., Kyoto, Japan)
5kt L7~ HPLC > A7 A (Nanospace SI-2; Shiseido Fine Chemicals, Tokyo, Japan) % VM7=,
HPLC BMERRE 1T EAUE & 400 pL/min, 65 53% 1 A 7 /L& L, #HIE0.1% TFA  (solvent A)
& 90% acetonitrile / 0.08% TFA (solvent B) Z Wiz, ¥ > T7UVERIURFRIZENERFE 17.8 2>

5 37.8 kL. 30 B3 40 /0 Wi/ T TEE L7z, R L 7= o 7 VT ks st U7,

e. SDS-PAGE & —RITEXIKE) (Agarose two—dimensional electrophoresis : 2-DE) fiE#T
SDS-PAGE X HPLC 434> /L% PAGE sample buffer (PSB) (ZJ~ T fi# L. 10-20% gradient
77 VT I K7L (Perfect NT Gel W; DRC Co., Ltd., Tokyo, Japan) % MHW\\CTAT-7z, 47
T, BREIL LS TH NV ERITEGDE N HH 72D, Fractionl-5 ZIEE T, 4E
> 7 No. 112, Fraction 6-8 |34y 7 /L No. 6, Fraction 26-30, 31-35. 36-40 4%y
> 7V No. 26, 31, 36 & L7z, ZIRTTESKIKENT O EY o 7 VISIRIRIZIL, A v m ol [7
Murea, 2M thiourea, 0. 1Mdithiothreitol, 2. 5% Pharmalyte (pH3-10) , 2% CHAPS, and Complete
Mini EDTA-free (Roche Diagnostics, Mannheim, Germany) | %M\ 7z, “RTESKVKENIEEA L
77T, L IRTEBICHRO AT 2% (K& Tem, WA 2mm) FFE L7 Ho—2 4L (IEF) %,
ZWRITEITIX 10-20% gradient 77 ULT 2 KA L (Perfect NT Gel W 2DE; DRC Co., Ltd.) %

W TIT o 72, KEN% D47 L1 Coomassie brilliant blue (CBB, PhastGel Blue R; GE Healthcare,



Little Chalfont, UK) Y@z CYEBEITH T,

f. BUNRIBARYy PBXUARV FOEIYHLE, BESTFHCEID ARy FZ U X7 BOREE
SDS-PAGE F721% 2-DE gel 76810 HE 7270 A, Bk (destained with 50% acetonitrile
(ACN) /50 mM NH,HCO,, dehydrated with 100% ACN) 2 CHifaZ4TuV >, Pedte., ¥ LVNZ L R0 'E
Wibig [ 0.5 ng/ L trypsin  (Roche Diagnostics), 50 mM Tris-HCl buffer (pH 9.1) ] %
5L 37° CTISKEMZF NG Xy AL EAT o 7o, Wbtk 7 VN & 2 o3 7 8 % il (5% formic
acid/10% ACN) (2L > THIH L. 0. 1% TFA JRIRIC THeA&Y 7L & B0 pl Uiz, {ERR LIV
JWIXIRIER 7 a~ 75 7 4 —E &5 Wras (LC-MS/MS) T& % Nanospace SI-2 (Shiseido Fine
Chemicals, Tokyo, Japan). HPLC syste (LCQ Deca: ThermoQuest, CA, USA & ion—trap mass
spectrometer (Thermo Finnigan, CA, USA) O AR L - TT I VRS — 7 = A BTV,

BN BT —Z X=X o T DIRIE 21T - T2,

g UTZRFvITuvT4vT

SDS-PAGE 12 X % & v /"7 E O 4HfEIL, AED > 71 0.03-0.06 ng % PSBIZIEMEL, 12.5%7 7
UVILVT I RTENVERN T, XX EDTFNVINE AT L ~OEEELPVDF AT L%
FAWT, 10V 2T 156 FFfT o7z, 78y F 7% 6% milk/TBS-T (TBS with 0.1% Tween) Z I\
RIE T 1 EFE, PUR D% S, Prothrombin Hi{& (gote Polyclonal; Santa cruz biotechnology,
CA, USA) % TBS-T T 10000 #7#R, Fetuin-B Hifk (Seep Polyclonal; Abcam, MA, USA) % 1000
EAR L., = T2 RO S 72, R PLIKRIE gote—1gG secondary antibody F 7213 seep-IgG
secondary antibody (Jackson Immuno Research, PA, USA) % TBS-T C 20000 fF# R L C, =i T

| BRI BOGTE . el 24TV ECL kit (Milipore, CA, USA) (ZTHESRIEIES BT,

h. SEF AT
TNENOT — X T PHIE HEREEE TR I TV D, FatiET X Tukey-Kramer method T 5

Post-hoc testZ HWTITVN, FLEp 0. 052 & & LT,



3. FER
a. < RAMEERN T 0T F— LR

AREBRTHO LN v 7 A — AT FET NES O Lo THE S, EFoME X
YR EOBIITRHE L2 FiEE2 BB LT, v U A LIRS N2 ML, 7 v 7 X /16 BRE,
RP-HPLC (2 K B E & o X7 B O— R G BEEAT o 1o, BRI G & xRt O~ o A MHES /3y
BORBAERZ T _XTOREY 7V THRT 572012, A3 71 bp % Hv T SDS-PAGE
BAT o T2, FBLZE DR ST 0 I fRAT B2 80 U CHFEE, SDS-PAGE 38 L O, fraction 12, 17
B L CIEER Y v VBB S o Tl 2 IRTTEXWKE) (2-DE) 12K 2% v /37 B Hi%
1ol BREEDHEGR SN0 % 87 B3 2 1 B LN 2 1R 7, TORR, 42 fH0
BZUNRTENR R« ARy NOEEBZHER LT, DB 24 DX L RIENRY RBEXOAR Y
NMEK-11706 $e 512 K 8N L CH Y (X 1 spot 1D No. 4, 6,7, 9-11, ¥ 2 spot 1D No. 3-18, 22, 23) .
18 D & /37 BIZB] LTI K-11706 #& 512 K ¥ b LTz (4 1 spot ID No. 1-3, 5, 8, 13-18,
¥ 2 spot ID Nol, 2, 19-21), 9XT® Fraction {ZBWTDH LRV E /N R« ARy b O KR
FEAToT%, M b REVTRENTZ I RTEARy MUV L, MY T TSN
IZX D2 O EITO, BESHEFTOT IV BETB LY VRV BT — 4 _R—2 |2 &
ST, ZURXTENRU R« ARy bORIEZE T2, RIESNTZX X 7ELITRLIBIOV2 IR

TO

b, = ——EREZ L RIBONY) F—a v

MERNICE END X 7 B3 K 90%% albumin R0 1g6 # /7 HIZL > THEOD LR TS P,
S OIZEEERF e LD, MEDEE L NI FEMEIND b DOEEH D L MBENS /X7 B D 99%
BENLTEHDONDZ L L85 ™, T b EEX VR BITHRBOEAB G2 Lo T, TOREL
BB X OMBENFIEENEE T 52 L b 203, @F ORETHREL L R T & HELEOMEAREN
REWZ LD, ZORBEINT CHEZITI NS A~ —I—2 X IEE U CTHEMT 5 Z L3
LnEERTng 250,

2o TR b, WE ST L BORHE~ Y AR REEND 4 27 HTh %



Fetuin-B & Prothrombin (2 EH L. =7 AEKEAHEMESE, VoA X 70 vT 174 (WB)
ERWEHBEONY 7T — a3 U E{To T2, T OfESR Fetuin-B, Prothrombin (2 normal, vehicle
CLEEE LT, K-11706 G2k~ CTHEIC (X 3A, B 4.17-, 7.18- i, p<0.01) FILENHY
IMLTWD Z EDHER ST, S HIT, K-11706 £ 5-LISk o> J5714 T EPO RN Z (gt <& 5 ¥
TN L DA AT O T2, rhEPO G- AR R REEIE & DL AT o 72, £ ORER, Fetuin-B (%
K-11706 #2548 RAICAHEZRFEEEOHM (K 3C, D 0.62-, 0.31- f%, p<0.01) ZMERL. ZD
FEEEOHIMNA K-11706 FERFRA)REDTHD Z ENRSNTZ, LM LRA 5, Protherombin
FEHOBENNIRERF BB L OLIICB W T K-11706 #E5RHEENER SN OO (K 3A, B

0.23- i, p<0.01). rhEPO ¥ 5RE & DI B W TCITA ERZER IR D b o 7= (K3C, D),



Fraction No.

1 6 9 10 15 19 23 24
VK VK VK VK VK VK VK VK kDa
B - frog Pt [ -200
12>= ~116
5> -"‘14" & _ 66
138 015 . 19
g | =8 v .
, = - 45
» [
) — a e e
‘44 5 B —— Ve 5] -3l
— 6 ‘9 — o - -
=27 =% )
= 87 ~ —=
_—— = —1 G > - 14
- e . o -6.5

1. SDS-PAGE fEHTIZ & o T K-11706 ¥ 5455 BAICIMBENEEBROEBI P HEER INFZ VI E
SDS-PAGE #%. CBB Y&tt %17 -7z, V: Vehicle 25 L=~ 7 AMiEY 7/ K:K-11706 Z# 5 L
7w AMEY T (FL—r O AT =3 BRA L),

Vehicle K-11706

kDa
200 =— Gl -
16 = | s 3 Fraction
66 = ’.’ 5 g‘h

' B No. 12
45 = ,039 e 0:

1> 12 15=3
3] = o TS CigasEly
14 13
1T
— e l—
kDa :
200 —
116 B -
— & 3
66 =— 19 w a2
<23
s 20 < No. 17
3 =— 21a
2] —
pH 3.0 pH 10.0 pH 3.0 pH 10.0

X 2. 2-DE TOFEHTIZ X > TK-11706 # 54 RNICIBNFEEDEHNHER IN=FZ VI B

2-DE #%. CBB Yufa %417 -7-, Vehicle ¥ 5 L=~ 2 MiEx L7 EFikEe (). K-11706 ¥ 5
Lz~ o AMEER X7 8KENGE (F) (KXW 7 iEn=3 ZIRE LT2),



A B Fetuin-B Prothrombin

MNormal Vehicle K-11706 .
& &
I"uluin-Bl . [—_— | o **
Prothrombin | T - 4 |
. X
CBB simnlﬂ------hl P
-
2
-3 & o
F & &
,\_:@ = h
qf.
C D Fetuin-B
K-11706 rhEPO Hypoxia
L = o 1.5 == 1.5 AL
Fetuin-B - - 2 * %
Prothrombin I ] =3 I I
('th;minl_----—---_l E 0.5 05
=
= S 0
o g 3 2 il
S < e G 3 &
. " x
..J\_;‘\ @ -..\\"1'#- q:;\ & \\“.ﬁh

K3 vxRZrTry MEERAWEY—I—BRF O NNTBEONY T —a URER

A B BEIZRIT D Fetuin-B, Prothrombin @38, (cf BEEE Normal; non—treatment control, vehicle;
vehicle control & DLHRE) B; A DT L DG ONT= X X7 BN ROEAE 7T 7 (%KFE n=6)
C; FHEICHIT D Fetuin-B, Prothrombin DFEH (G B & DO LER) D ; C DT L V557
2NN ROBAEL 7T 7 (%8 n=3), Error bar represent 1 SE. *%p<0.01

_10_



it

SDS-PAGE {Z & V) FeRB S 72 K-11706 B 55 AR R LB 2~ T VI B

No. Accession Reference Concentration Score Coverage [%)
1 Q61129 Complement factor | precansor down 20.21 10.88
2 Q08284 Fibrinogen A-alpha-chain down un i)
3 P19221 Coagulation factor 11 / Prothrombin down 60.16 7.4
4 Q08284 Fibrinogen A-alpha-chain w 7421 1873
5 FOBSOT CAb-binding protein precursor down 40.11 1199
6 QEKOES Fibrinogen beta chain wp 110.24 1627
) QBVCMT Fibrinogen gamma chain precursor up 48.19 1766
8 P19221 Coagulation factor 11 / Prothrombin down 36,14 561
9 QEVCMT Fibrinogen gamma chain precursor up 60.22 1280
10 QEVCMT Fibrinogen gamma chain precursor w 5.2 1435
11 QEVCMT Fibrinogen gamma chain precursor uwp 46.09 11.34
2 PO Complement factor H precursor down 34.18 7.05
13 PO Albummin dowm 204.20 078
14 (61838 Alpha-2-macroglobulin precursor down 116.26 14.57
15 POTT24 Albumin down 258.21 36.27
(3 PO204% Hemoglobin subunit beta-] down 120,19 5781
17 Q61838 Alpha-2-macroglobulin precursor down 166.22 10.89
18 Q61838 Alpha-2-macroglobulin precursor down 13029 771

Coverage, sequence coverage
Concentration; protein concentration increased or decreased in plasma treated with K-11706

#2. 2 DEREVHEREINT-K-11706 HE5EHFRMCRELEB 2RI F VB
No. Accession Protein name Concentration Soore Coversge [ %]
1 POT724 Serum albamin precursor down 264,13 837
] QoI Serotransfermn precursor / Transfernn down 168.24 1895
3 F19221 Prothromban precarsor up 20019 1198
1 POTT24 Serum albumin precursor up 24025 bR 1)
5 N0 Fetuin-B precutsor up 160.23 3185
6 QUQXC] Fetuin-B precursor up 158.2% mn
T QEKOER Fibrinogen beta chain precarsor up 3B 5226
i QBVCMT Fibainogen gamima chan precifsos up 2 49,00
9 QEKOES Fibrinogen beta chain preciareos up 22824 0,78
10 QEKOER Fibnnogen beta chan precarsor up 156.22 317
11 QEVCMT Fibnnogen gamma chan precunsor lap 21625 998
12 QEVCMT Fibnnogen gamma chan precursor up 290.24 1998
13 QEVCMT Fibninogen gamma chain precursor up 22037 .06
14 QEVCMT Fibnnogen gamma chan precursor up 156.25 30.58
1% QEROES Fibrinogen A-alpha-chan up 102.23 18.01
16 QEKOES Fibrmogen A-alpha-chan up 16821 1308
17 QEKOER Fibrmogen A-alpha-chain wp 156.48 1844
18 QEKOER Fibnmogen A-alpha-chan up 130.22 18.27
19 POTT24 Seram albumin precursor dowm 14623 2287
M P29699 Alpha-2-H3-glvcoprotein precursor / Fetuin-A dowm T6.24 1433
2 PO1B3T Ig kappa chain C regon down 50.19 49.59
el 2351 Antthromban-111 precursor | ATIN up mRa 4283
n (JEKOER Fibninogen beta chain precarsor up 280.24 41.95

Coverage, sequence coverage
Concentration; prolein concentration increased or decreased in plasma treated with K-11706

_11_



4. BE

REBRTOT 0T F— LN OFER, K-11706 5512 & > THEEH K MR 2 RV B, %
S NI B Er b E LIc X N EORBEA L 2 femd LTz, K-11706 [JaEii & e 341 T H
L7128, BPO FEHBIMNC L - CTHAL D X v 37 BOIRBETIE/AR <, K-11706 #5505 510720284k
BELZXDMENDD, T TR HIX, EPO BEA Z R Xt 5 (KEARRFERE. rhEPO & 5HE%D
BEPERTIREE A VB L. K-11706 FeG-HE & O & LRV BRBULE 21T > 72, £ OfER, Fetuin-B I35
PEXHIREE & ORIV TH | K-11706 B 5-FRA 2 FBBUEMEZ R Lz, LA L2 b,
prothrombin |FARMEHRE BEEHE & DHHIZHB W TUIARITHEML TW e b DD, rhEPO #f & D EERIC
BOWTITABEREEPHER SN o T, ZHHDORERNG | Fetuin-B 28 K-11706 % 5.8 LAY
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superfamily DAL "—TH V| FERELEESAFIIZEWC, Mo miciEs L Tnb
TEPRHEINTWDH R E P Fatuin-A & Fetuin-B (XBI Ol & 2 > T2 ATREMED RIE ST
W5, ULl s, Fetuin-B OFEREZ FRNT L 7= 13072 < . T OMRRITRME 2> T D, £
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DX 970 GATA FHERIOFE A ZfERTH R—t'r V~—h—L L THEHTX 5 AREMEA2 R LT,

_12_



L L7223 b, AR FZREM BRSO SEHMIIETH 0 | FRRIVRHIIEL LT FEaxig s Lok
FHIMHATH D, €I THRIT, AWER RO & b TORIMERTIIB KON ZOft, BRx 223855401
DWT S RBEDIEHT 21TV, NS A~ —T—E e R—t o ZREOHL 2 B L Tt 4217 -

TNETNEBZTWD,

5. %5

3

HAFH OB WD H R TERL F~—T—DRRIZ, TaTF—L O LDz
NI ERBLOREET N AR LA R L, REBRERI VG ONTZZ /N7 E Fetuin-B 23
K-11706 @ X 9 72 GATA inhibitor OFEHOHEL RTHEERANAA A~ —h—L 720 EDLZ LR

e X7,

6. PEF

ABFIE AT 5 BEAMRE BT RS E L, BA XK= - SHMEBIRE OB <

G L BT ET,

_13_



7. BEIR

(1) Jelkmann W. Molecular biology of erythropoietin. Intern Med. 43): 649-659, 2004.

(2) Beru N, McDonald J, Lacombe C. Expression of the erythropoietin gene. Mol Cell Biol. 6:
2571-2575, 1986.

(3) La Ferla K, Reimann C, Jelkmann W, Hellwig-Biirgel T. Inhibition of erythropoietin gene
expression signaling involves transcription factors GATA-2 and NF-kB. FASEB J. 16:
1811-1813, 2002.

(4) Imagawa S, Yamamoto M, Miura Y. Negative regulation of the erythropoietin gene expression
by the GATA transcription factors. Blood. 89:1430-1439, 1997

(5) Obara N, Suzuki N, Kim K, Nagasawa T, Imagawa S, Yamamoto M. Repression via the GATA box
is essential for tissue—specific erythropoietin gene expression. Blood. 111: 5223-5232,
2008.

(6) Wang GL, Semenza GL. General involvement of hypoxia—inducible factor 1 in transcriptional
response to hypoxia.Proc Natl Acad Sci U S A. 90: 4304-4308, 1993.

(7) Semenza GL, Wang GL. A nuclear factor induced by hypoxia via de novo protein synthesis
binds to the human erythropoietin gene enhancer at a site required for transcriptional
activation. Mol Cell Biol. 12: 5447-5454, 1992.

(8) Schuster SJ, Badiavas EV, Costa—Giomi P, Weinmann R, Erslev AJ, Caro J. Stimulation of
erythropoietin gene transcription during hypoxia and cobalt exposure. Blood. 73: 13-16,
1989.

(9) Gareau R, Caron C, Brisson GR. Exercise duration and serum erythropoietin level. Horm
Metab Res. 23: 355, 1991.

(10) Stray—Gundersen J, Chapman RF, Levine BD. Living high-training low altitude training
improves sea level performance in male and female elite runners. J Appl Physiol. 91:
1113-1120, 2001.

(11) Wehrlin JP, Zuest P, Hallén J, Marti B. Live high-train low for 24 days increases
hemoglobin mass and red cell volume in elite endurance athletes. J Appl Physiol. 100:
1938-1945, 2006.

(12) Dick FW. Training at altitude in practice. Int J Sports Med. 1: 203-206, 1992.

(13) Gareau R, Audran M, Baynes RD, Flowers CH, Duvallet A, Senfical L, Brisson GR.

Erythropoietin abuse in athletes. Nature. 14: 113, 1996.

(14) Eichner ER. Blood doping : infusions, erythropoietin and artificial blood. Sports Med.
371 389-391, 2007

(15) Ivan M, Haberberger T, Gervasi DC, Michelson KS, Gunzler V, Kondo K, Yang H, Sorokina
I, Conaway RC, Conaway JW, Kaelin WG Jr. Biochemical purification and pharmacological
inhibition of a mammalian prolyl hydroxylase acting on hypoxia—inducible factor. Proc
Natl Acad Sci U S A. 299: 13459-13464, 2002.

(16) Hsieh MM, Linde NS, Wynter A, Metzger M, Wong C, Langsetmo I, Lin A, Smith R, Rodgers
GP, Donahue RE, Klaus SJ, Tisdale JF. HIF prolyl hydroxylase inhibition results in

_14_



endogenous erythropoietin induction, erythrocytosis, and modest fetal hemoglobin
expression in rhesus macaques. Blood. 110: 2140-2147, 2007.

(17) Umetani M, Nakao H, Doi T, Iwasaki A, Ohtaka M, Nagoya T, Mataki C, Hamakubo T, Kodama
T. A novel cell adhesion inhibitor, K-7174, reduces the endothelial VCAM-1 induction
by inflammatory cytokine, acting through the regulation of GATA. Biochem Biophys Res
Commun. 272: 370-374, 2000.

(18) Imagawa S, Nakano Y, Obara N, Suzuki N, Doi T, Kodama T, Nagasawa T, Yamamoto M. A
GATA-specific inhibitor (K-7174) rescues anemia induced by IL-1b, TNF—a, or L-NMMA. FASEB
J. 171 1742-1744, 2003

(19) Nakano Y, Imagawa S, Matsumoto K, Stockmann C, Obara N, Suzuki N, Doi T, Kodama T,
Takahashi S, Nagasawa T, Yamamoto M. Oral administration of K-11706 inhibits GATA binding
activity, enhances hypoxia—inducible factor 1 binding activity, and restores indicators
in an in vivo mouse model of anemia of chronic disease. Blood. 104: 4300-4307, 2004.

(20) Elliott S. Erythropoiesis—stimulating agents and other methods to enhance oxygen
transport. Br J Pharmacol. 154: 529-541, 2008.

(21) Jelkmann, W. Erythropoiesis stimulating agents and techniques: a challenge for doping
analysis. Curr. Med. Chem. 16: 1236-1247, 20009.

(22) Imagawa S, Matsumoto K, Horie M, Ohkoshi N, Nagasawa T, Doi T, Suzuki N, Yamamoto M. Does
K-11706 enhance endurance performance and why? Int J Sports Med. 28: 928-933, 2007

(23) Lasne F, Martin L, de Ceaurriz J, Larcher T, Moullier P, Chenuaud P. “Genetic Doping”
with erythropoietin ¢cDNA in primate muscle is detectable. Mol Ther. 10: 409-410, 2004.

(24) Beiter T, Zimmermann M, Fragasso A, Armeanu S, Lauer UM, Bitzer M, SuH, Young WL, Niess
AM, Simon P. Establishing a novel single—copy primer—internal intron—-spanning PCR
(spiPCR) procedure for the direct detection of gene doping. Exerc Immunol Rev. 14: 73-85,
2008.

(25) Reiter B, Fulford J, Marshall VM, Yarrow N, Ducker M, Knutsson M. An evaluation of the
growth promoting effect of the lactoperoxidase system in newborn calves. Anim Prod.
32:297-306, 198l.

(26) Kawashima Y, Fukuno T, Satoh M, Takahashi H, Matsui T, Maeda T, Kodera Y. A simple and
highly reproducible method for discovering potential disease markers in low abundance
serum proteins. J Electrophoresis. 57: 13-18, 2009.

(27) Anderson NL, Anderson NG. The human plasma proteome: history, character, and diagnostic
prospects. Mol Cell Proteomics. 1: 845-867, 2002.

(28) Echan LA, Tang HY, Ali—Khan N, Lee K, Speicher DW, Depletion of multiple high—abundance
proteins improves protein profiling capacities of human serum and plasma. Proteomics.
5: 3292-3303, 2005.

(29) Guerrier L, Righetti PG, Boschetti E, Reduction of dynamic protein concentration range
of biological extracts for the discovery of low—abundance proteins by means of
hexapeptide ligand library. Nat Protoc. 3: 883-890, 2008.

_15_



(30) Kawashima Y, Fukutomi T, Tomonaga T, Takahashi H, Nomura F, Maeda T, Kodera Y. High-yield
peptide—extraction method for the discovery of subnanomolar biomarkers from small serum
samples. ] Proteome Res. 9: 1694-1705, 2010.

(31) Osawa M, Umetsu K, Sato M, Ohki T, Yukawa N, Suzuki T, Takeichi S. Structure of the gene
encoding human « 2-HS glycoprotein (AHSG). Gene. 196: 121-125, 1997.

(32) Dziegielewska KM, Andersen NA, Saunders NR. Modification of macrophage response to
lipopolysaccharide by fetuin. Immunol Lett. 60: 31-35, 1998.

(33) Wang H, Zhang M, Bianchi M, Sherry B, Sama A, Tracey KJ. Fetuin («2-HS glycoprotein)
opsonizes cationic macrophage deactivating molecules. Proc Natl Acad Sci USA. 95:
14429-14434, 1998.

(34) Banine F, Gangneux C, Lebreton JP, Frebourg T, Salier JP. Structural and functional
analysis of the 5’ —transcription control region for the human « 2-HS glycoprotein gene.
Biochim Biophys. 1398: 1-8, 1998.

(35) Hsu SJ, Nagase H, Balmain A. Identification of Fetuin—B as a member of a cystatin—like
gene family on mouse chromosome 16 with tumor suppressor activity. Genome. 47: 931-946,
2004.

_16_



