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ABSTRACT. We investigated effects of recombinant human erythropoietin (tHUEPQ) on profiles of
mRNA transcripts in 6 male cynomolgus (M. fascicularis) monkey’s spleen for 4 weeks. Six monkeys,
composed of control and treatment group (Control : M1, M2, M3; Treatment : M4, M5, M6) were intra-
venously administered 3 times per week without or with a dose of rHUEPO 2730 IU/0.1 ml/kg. After 4
weeks rHUEPO treatment, spleen was removed for RNA isolation. Splenic gene expression was
assessed using Affymetrix U133A 2.0 arrays containing 18,400 transcripts and variants, including
14,500 well-characterized human genes. Gene expression pattern was very different between individ-
uals even in same treatment. In rHUEPO treated groups showed number of genes were up- or down-
regulated (M4: 79; M5: 48; M6: 73 genes). Six genes (epidermal growth factor receptor, calgranulin A,
estrogen receptor binding site associated antigen, matrix metalloproteinase 19, zinc finger and BTB
domain containing 16, progestin and adipoQ receptor) were commonly expressed in rHUEPO treated
group. The different individual response could be major considering factor in monkey experiment. Fur-
ther study is needed to clarify the different individual response to rHUEPO in molecular level. This
study will be valuable in the fundamental understanding and validation of molecular toxicology for bio-
generic drugs including rHUEPO in cynomolgus monkey.
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Hell &3 Wd, 2p7tpdol da] AR-EaL 9dthJacob
et af, 1985; Lin et a/, 198b; Fisher, 1993: Vaziri et
al, 1994; Gebbia et al, 1991). T+=% AP A=
EX2E ZE AHE grolste] A|epaAe] FEo] 7]E)
sl ookEollA] niolQ ok o T mEA HFkE T
o} Vot AAT) ojekE kg 948k glycomics 5
A FE 7leg E9ste] vlele AUy AlFe &
A= AAY 2ekEo el vl 7hetal 9l
o, ol 3% ¥ M) SUHE U= TS Al
Al At AmgentlE vlo]l . 2oJokE AlFA] FH 5L
o] EE2ZHAESl Epogen(EPO)S] A A|EO & A
AranespE gt A8-3kstal Ak Shriver et &/, 2004).
shA oAM= oekst AR S9% Yl Yo
1990 dtlioll Eof Aokl AHHE, P52, EPO,
2 A2 5 A2 AR gES S AA
7|2 gt Aldstar dvHE R3], 2004). > LY
AekbE 2o fRIHS T3 vz 71 2
EPO AE/NEel F=83tal gt 7]1E9] EPO Al o
g AR 9 sfollAe] whelokFe] A b
H7re] stAde] ae s vk wpgA] Algke] Al
ZstE o g FAMdo] = dgelE o] &3 A E 7t
daAdol 87 A =y Aol Fart w58 &
7Fetal erells Bt oAl fsolE AMESE &5
A7t 2 BAESAQ ZxAEE B55 Yol
E AFolA BAIESE Aol 23RV E vgE A
deiolth. WAL RN RN FRE ]
ol EPO WMy Fofr] v]AgEule] ¥he-& HITh H&gh
thake] EPO RHFAo ogt Rztg oz Haw 7T
o] o] ks Burt )itk McDonald et al, 1978).
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A BE4-2 recombinant human erythropoietin(rtHUEPO)
AAZ ZF Fol Holt A 2Hgste] Ao
e 2dske 28 s22AACE7R], CJ AT
AYe ARESIT Fojgge 2730 1U/0.1 mikge.2
3] 477 oS o7 Folaqn). tlade 53 3
nte (M1, M2, M3)2 Rt 3 Jrje|2 E-R/3l )
(M4, M5, M6).

Ant st LS 918 Follg AFH AL 24
ZlotHel A et A71E AEsiGlvh 2 A3
AREE B RNA #El8o8 AR5 ASsty, A
RNAlater(Ambion, U.S.A) & Basisitt. HmA|
2 A RARE Stk 10% $E9s 22T

U ow wYAZT
Total RNA 22|

Trizol(Molecular research center, US.A.) £94&
31tk Polytron homogenizer(Kinematica AG, Swiss)
& o|&sle xAg Al HF Ee2l¥ RNAE
RNeasy MinElute Cleanup kit{QIAGEN, US.A)E °]&
sted AAslar, AAld MELS A AR8s] ArRA|
-80°Cel| HAETY.
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RNA quality control
Purity S8 & H2F #2149 total RNAE Nanodrop
1000(Nanodrop, U.S.A}& o]-&sle] A akal9it).
Integrity &8. & vl total RNAE Agilent
Bioanalyzer 2100{Agilent Technologies, USA)S ©]
g3t AAE RNAY integritys 22131

cDNA 2 cRNA &

Preparation. 2 RNAE reverse transcriptions}
45 B3] cDNAZ &4s8th cDNA §4 F 539
phenol : chioroform : isoamyl alcohol(25 : 24 : 1)& #
74k & FEE HFo] S48t 13,000 xg2 AAlE

2 A} orlel] AleHlinear acrylamide(0.25%) 0.5 pl,
5 M ammonium acetate 150 pldA A3} F&3))1e &3
3t cDNAE HAAHT 43943 5 M ammonium
acetate2 et o] 24§l ethanol(ef 750 ulye H7ksh
3, 7PA £ 5 20°CollA 208 ol WR|EA
12000 xgollr] A4l st & ethanots 2AZ=HA A
Ak, Pelletg vlg] -20°CE ¥72HAIZ] 80% ethanol
500 pE 2¥1 washingslal, washing @f=tc} 13,000 xg
oA ¢4l2e st} Ethanols A=HA AAT -,
Fe €3 pelletd AxZAIHTH Ao W4 S/
Z pelletg& Fom, AR H7EA] -20°Col| BT

In vitro transcription. ©23 ZH&  transcription
master mMix[ATP (756 mM) 2.0 ul, GTP(75 mM) 2.0 ul,
CTP(75 mM) 1.5 pl, UTP(75 mM} 1.5 pl, Bio-11-CTP
{10 mM) 3.75 ul, Bio-16-UTP(10 mM) 3.75 pl, 10X T7
transcription buffer 2.0 ul, T7 RNA polymerase(100
unit/ul) 2.0 ul] 185 uk& 0.2 ml PCR HXol 2ot} &
H]¥l cDNA(T7-promotertagged, ds cDNA) 1.5 pl&
2 A &t weae Y4 ¥ PCR 7]
oA 37°CellA 6117F ui ¢kttt

Biotinylated RNA2| M|, <tolla Fu]st RNA A&
off A4 80 W& ¥ TP & AR FHEA FAHTH
RLT buffer(QIAGEN, US.A)) 350 pE Y2 71HA &%
g F ethanol 250 plE B2 & AolFrt. o A&
(700 pl¥& RNeasy spin column(QIAGEN, U.S.A)el
2, AoA 10,000 xgE 15~20%7 YR st
=02 vd o, 29 collection FEo| columnd
%A @Atk RPE buffer(QIAGEN, US.A.) 500 pk&
columnel] B3 AH2oA 10,000 xg&E 15--2027F Y4
gt &, 287 A2 HEHT o] AL F ¥ RS
2tk Spin columne A2 FHo| 27 th& RNase
free water 50 plg H71st & oA R W5k

t}. 16,000 xg= YHE2]st ). Hybridization kinetics
£ FolZ oAFRE F0]7] 3l biotinylated cRNAZ
nhzvlg o] EA| stollA 7Hdsted 35~200 bp 7|2
GABIAIZ] 3 hybridization &7] A7EA] -80°ColA K.
skt

Oligo DNA chip

B AolA ARE3E oligo DNA chip vl= Affymetrix
AFe] U133A 2.0 Arrayelth. Oligo DNA chipe] &3&
cDNA 3ol v deiido] wom H|Eox HFE A
7t Hold AFAE-E 2L S

Hybridization. Hybridization cocktail{control cRNA,
bovine serum albumin, oligo B2, herring sperm DNA,
target cRNA mix}& Z8]3kch. U133A 2.0 Arrayell
200 ule] hybridization cocktaile 4%t} GeneChip
hybridization oven 640(Affymetrix, U.S.A.}& ©]8-3}]
45°Cell A 16717+ E<t hybridization 3t

Washing & staining.  GeneChip fluidics station
450(Affymetrix, U.S.A.)2] protocols ©]8-3ked washing
ST} Washinge] 1 & streptavidin phycoerythrin
< 0|83l staining skt

Scanning and Data analysis.

(1) B gL 98l Affymetrix]  oligo  chipgl
HGU133A 2(Human Genome U133A 2.0 Array)}g At
231}, 2zt probee 20merZ A=} ¢DNA micro-
arrayRth RI7HES} SolA gl AldAe] & Zo| 54
ojt}.

(2) Scanning: Staininge] €% A& GeneChip scan-
ner 3000(Affymetrix, US.AJS o] &ato] wald {dxle]
intensitys =489t 75% valuedll @3k intensity
9] pixels BAA EFOE celld Y *.CEL file2
YERIIEE o714 oAl olEe BAA S SAE &
3l * CHP fileg o]-83} data 41 olasiitt.

(3) Hlely 24

@ dlole A=)+

GCOSolA AFE=+ single array analysis algorithm
& o]&stlen, probe pair®l AlZE olgst] R =
(PM - MM)JPM + MM}& &3ll, 93t 0.015 °lst=
Rolx HAAE= AASHTE. Wilcoxon's signed rank
test® %3l detection p-valueZ AHE3loH, cut
off value¥® p-value 0.0622 AA3}t) Scaling ®
tlojElol B2 Mo A= AlgskA] edskrt.

@ frdxtel A

Table 13} Zre] xz]wte] 7+ /MAE folehA Ed=
FARE AE, & 68l JAR AdlA M1, M2, M3

ol
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Table 1. Data analysis combination for control and rHUEPO
treated monkeys

M4 M5 M6
M1 M1 vs. M4 M1 vs. M5 M1 vs. M6
M2 M2 vs. M4 M2 vs. M5 M2 vs. M6
M3 M3 vs. M4 M3 vs. M5 M3 vs. M6

£ Oz e R 3t AFQ M4, M5, M6S 2t} H-4
399}, GeneSpring(Agilent Technologies, USA)E
olg3le] 7t ZollA 1.0 o] Z-& o]sl9] fold change
(Log estimation w/ base 2)& Holx &59 §AxE
YAt Data  annotation X NCBKNational
Center for Biotechnology Information)2} Affymetrix
AH] NetAffx SAAEE o] &3ttt 382422 2njo]
o] wawslE B 48R = 2 w7 79, 48, 737

olt. ¢ 4 WA F7HAAR 5 Table 20
sllem signal FaE-S ol8319] fold change® Ak
slAct.

2

£ A= cynomolgus monkeyell lo] 45:7ke]
rHUEPO ool thgh v7e] fxa WaEA-& dAlst
(L 2 A= vt 2ok dsololAl rHUEPOE Fo
g 5 7S DNA chip #4822 A&& 5 RNAE

te g rHUEPOS ¥ ZHg-o
ol g 7| 2A5E 8Rg

£

Table 2. Gene expression numbers in rHUEPO treated monkeys (> 2 fold)

M4 M5 Mé
Individual genes M4/M1 M4/M2 M4/M3 M5/M1 M5/M2 M5/M3 Mé&/M1 M6/M2 M6/M
(Up & Down) 861 984 524 986 881 512 1208 994 500
Common genes 79 genes 48 genes 73 genes

Table 3. Up- and down-regulated splenic genes expression following exposure of male cynomolgus monkey (M4) to 4 weeks

rHUEPO treatment (> 2 fold)

Fold change Gene title Gene symbol Probe set ID
Up 3.882 neuropeptide Y receptor Y5 NPY5R 207400_at
regulation 3.318 immunoglobulin heavy constant alpha 1 IGHA1 217022_s_at
2.907 KIAA0182 protein KIAA0182 212057 _at
2.833 immunoglobulin heavy constant alpha 1 IGHA1 211868 _x_at
2.584 wingless-type MMTYV integration site family, member 5A  WNT5A 205990_s_at
2.548 lipocalin 7 i LCN7 219058 x_at
2.383 immunoglobulin heavy constant delta IGHD 214973_x_at
2.281 rabphilin 3A-like RPH3AL 221614_s_at
2.276 androgen receptor AR 211110_s_at
2.254 major histocompatibility complex, class II, DR beta 4 HLA-DRB4 209728_at
2.239 homeo box A5 HOXA5 213844 at
2.223 FOS-like antigen 2 FOSL2 205409 _at
2213 Notch homolog 2 (Drosophila) NOTCH2 210756_s_at
2.189 growth arrest and DNA-damage-inducible, alpha GADD45A 203725_at
2.138 peroxisomal biogenesis factor 14 PEX14 33760_at
2137 protein tyrosine phosphatase, non-receptor type 11 PTPN11 209895 at
2.104 Ets2 repressor factor ERF 203643_at
2.039 all-trans-13,14-dihydroretinol saturase * RetSat 218124 _at
1.904 heat shock 22 kDa protein 8 HSPBS 221667_s_at
1.867 hemochromatosis HFE 211332_x_at
1.840 wingless-type MMTYV integration site family, member 5A  WNT5A 213425 at
1.770 thymopoietin TMPO 209754_s_at
1.394 neurofilament, heavy polypeptide 200 kDa NEFH 33767 _at
1.381 splicing factor, arginine/serine-rich 5 SFRS5 210077_s_at
1.269 hemoglobin, gamma A HBG1 204848 x_at
1.262 hemoglobin, gamma A HBG1 213515_x_at
1.160 hemoglobin, gamma A HBG1 204419_x_at
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Table 3. Continued
Fold change Gene title Gene symbol Probe set ID
Down 0.208 $100 calcium binding protein A8 S100A8 202917_s_at
regulation 0.262 integral membrane protein 2A ITM2A 202747_s_at
0.281 intercellular adhesion molecule 3 ICAM3 204949 _at
0.290 leukocyte immunoglobulin-like receptor, subfamily A LILRA1 210660_at
0.298 glutaredoxin GLRX 206662_at
0.298 Trophoblast-derived noncoding RNA TncRNA 214657 _s_at
0.308 amyotrophic lateral sclerosis 2 chromosome region, ALS2CR3 202124 s at
candidate 3
0.318 ribosomal protein S2 RPS2 212433 x_at
0.322 heat shock transcription factor 1 HSF1 213756_s_at
0.326 dual adaptor of phosphotyrosine and 3-phosphoinositides DAPP1 219290 x at
0.337 TRAF3-interacting Jun N-terminal kinase-activating T3JAM 205804_s_at
modulator
0.345 cell division cycle 27 CDC27 217878_s_at
0.378 glycine amidinotransferase GATM 203178 _at
0.385 stromal antigen 1 STAG1 202293 _at
0.388 chondroitin suffate proteoglycan 2 CSPG2 221731_x_at
0.396 nebulette NEBL 203962_s_at
0.408 protein kinase, DNA-activated, catalytic polypeptide PRKDC 210543 s at
0.410 chromosome 9 open reading frame 10 C9orf10 200767 _s_at
0.412 eukaryotic translation initiation factor 3, subunit 9 eta, EIF3S9 211501_s_at
116 kDa
0.418 hypothetical protein MGC21416 MGC21416 212343 _at
0.419 chromosome X open reading frame 21 CXorf21 220252 x_at
0.422 TIA1 cytotoxic granule-associated RNA binding protein TIA1 201447 _at
0.429 eukaryotic translation initiation factor 5B EIF5B 201027_s_at
0.431 E1A binding protein p300 EP300 213579 s at
0.434 Fas apoptotic inhibitory molecule FAIM3 221602_s_at
0435 karyopherin alpha 1 KPNA1 213741 _s_at
0.442 — — 213109_at
0.453 a disintegrin and metalloproteinase domain 10 ADAM10 202604 _x_at
0.457 polymerase (RNA) Il (DNA directed) polypeptide E, POLR2E 217854 _s_at
25 kDa
0.458 integrin, beta 2 (antigen CD18 (p95) ITGB2 202803 _s_at
0.462 hypothetical protein HSPC016 HSPCO016 221791_s_at
0.468 cyclin H CCNH 204093 _at
0.470 SET translocation (myeloid leukemia-associated) SET 215780 _s_at
0.480 latent transforming growth factor beta binding protein 1 LTBP1 202729 s at
0.490 mutS homolog 2, colon cancer, nonpolyposis type 1 MSH2 209421_at
(E. coh)
0.499 Aldehyde dehydrogenase 7 family, member A1 ALDH7A1 208951_at
0.518 heterogeneous nuclear ribonucleoprotein H3 (2H9) HNRPH3 210110_x_at
0.520 DiGeorge syndrome critical region gene 6 DGCR®6 208024 _s_at
0.523 adducin 3 (gammay) ADD3 201752_s at
0.538 UDP-Gal:betaGIcNAc beta 1,4-galactosyltransferase, B4GALT1 216627_s_at
polypeptide 1
0.540 adenosine A2a receptor ADORA2A 205013_s_at
0.540 periostin, osteoblast specific factor POSTN 210809 _s_at
0.563 synuclein, alpha SNCA 204466 _s_at
0.568 bridging integrator 3 BIN3 222199 _s_at
0.575 high-mobility group nucleosomal binding domain 2 HMGN2 208668 _x_at
0.590 ribosomal protein S2 RPS2 203107_x_at
0.595 ataxin 10 ATXN10 208833_s_at
0.599 transcriptional regulator protein HCNGP 217965 _s_at
0.711 nuclear factor of activated T-cells, cytoplasmic, NFATC2IP 212809_at
calcineurin-dependent 2 interacting protein
0.889 major histocompatibility complex, class I, DQ alpha 1 HLA-DQA1 203290_at
0.900 aminolevulinate, delta-, synthase 2 ALAS2 211560_s_at
0.979 N-acetylated alpha-linked acidic dipeptidase-like 1 NAALADLA 207895_at
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Table 4. Up- and down-regulated splenic genes expression following exposure of male cynomolgus monkey (M5) to 4 weeks

rHUEPQ treatment (> 2 fold)

Fold change Gene title Gene symbol Probe set ID
Up 3.258 estrogen receptor binding site associated, antigen, 9 EBAGY 204274 at
regulation 2.842 KIAA1102 protein KIAA1102 212325 at
2.527 actin related protein 2/3 complex, subunit 4, 20 kDa ARPC4 217817 _at
2.517 actin related protein 2/3 complex, subunit 4, 20 kDa ARPC4 217818_s_at
2.494 neuropilin 1 NRP1 212298 at
2.453 hypothetical protein FLJ14213 FLJ14213 219383_at
2.428 WAP four-disulfide core domain 1 WFDC1 219478_at
2427 IgM VDJ-region /// igM VDJ-region - 211908_x_at
2422 fms-related tyrosine kinase 1 FLT1 210287_s_at
2.301 membrane-associated ring finger (C3HC4) 1 - 219574 _at
2.280 vaccinia related kinase 3 VRK3 218022_at
2.21 Ras-related GTP binding D RRAGD 221523 _s_at
2.144 1gG to Puumala virus G2, light chain variable region 217258 _x_at
2121 ubiquitin carboxyl-terminal hydrolase L5 UCHL5 219960_s_at
2.083 zinc finger protein 292 ZNF292 212366_at
2.041 connective tissue growth factor CTGF 209101_at
2.039 splicing factor, arginine/serine-rich 5 SFRS5 210077_s_at
2.024 FXYD domain containing ion transport regulator 1 FXYD1 205384 _at
1.992 sterol O-acyltransferase SOAT1 221561_at
1.953 immunoglobulin lambda constant 1 (Mcg marker) IGLC1 216430_x_at
1.953 thymopoietin TMPO 209754_s_at
1.832 WW domain containing transcription regulator 1 WWTR1 202133 _at
1.813 wingless-type MMTV integration site family, member 5A  WNT5A 205990_s_at
1.693 Phosphoinositide-3-kinase, class 2, alpha polypeptide PIK3C2A 213070_at
1.364 immunoglobulin heavy constant alpha 1 IGHA1 217022_s_at
Down 0.159 major histocompatibility complex, class Il, DQ beta 1 HLA-DQB1 212998 x_at
regulation 0.235 CD74 antigen CD74 209619 _at
0.259 tenascin C (hexabrachion) TNC 201645 _at
0.279 major histocompatibility complex, class Il, DQ beta 1 HLA-DQB1 211654 _x_at
0.329 diablo homolog (Drosophila) DIABLO 219350 _s_at
0.376 dual adaptor of phosphotyrosine and 3-phosphoinositi- DAPP1 219290_x_at
des
0.408 suppressor of cytokine signaling 5 SOCS5 208127 _s_at
041 Integrin, beta 5 ITGBS 214020_x_at
0.433 docking protein 1, 62 kDa (downstream of tyrosine DOKA1 216835_s_at
. kinase 1)
0.454 myosin IF MYO1F 213733_at
0.456 SWI/SNF related, matrix associated, actin dependent SMARCE1 211988 _at
regulator of chromatin, subfamily e, member 1
0.462 protein phosphatase 1, catalytic subunit, beta isoform PPP1CB 201409_s_at
0.472 cyclin A2 CCNA2 203418 _at
0.483 membrane-spanning 4-domains, subfamily A, member 1 MS4A1 217418_x_at
0.484 RNA binding motif, single stranded interacting protein 2 RBMS2 34187 _at
0.496 chemokine (C-C motif) ligand 19 CCL19 210072_at
0.514 Ataxia telangiectasia mutated ATM 212672_at
0.538 fibronectin 1 FN1 211719_x_at
0.585 thrombospondin 1 THBS1 201109 _s_at
0.587 SET translocation (myeloid leukemia-associated) SET 215780_s_at
0.589 interferon stimulated gene 20 kDa 1SG20 33304 _at
0.666 solute carrier family 20 (phosphate transporter), mem- SLC20A1 201920 _at
ber 1
0.738 hemoglobin, gamma A HBG1 213515_x_at

Fol AAICl M4, M5, M6 thzwzt H|waja

Thymopoietin, Protein tyrosine phosphatase g°l w3}

(Table 1) zkz+ 79, 48, 73M¢ GAAF Z7sidc 7F 2} MBellA= Thrombospondin 1, Neutropilin 1,

(Table 2). M4 7BAlel = Integrin, Thiotransferase,

Cyclin A2 o] wWglsldt}t. M6l 79-oll= Stomatin,
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Laminin, Lipoprotein lipase 52 #2247} i skt )
(Tables 3, 4, b). 22 EHE T3 /fAAlold A=
AA s )l 7hz} JhA o)A o bk

A2t (M4, M5, MepllA FFdo s WaE F4% 6

el B#gtHTable 6). Fig. 1914 & F dEo] 54
o7 Wy fAzE M4Ae] Aolle AAFHoR 7FAE)
B AS Holal Mb, M69] A= iR Sr7iske 9
BHe nyrt dAAsEd08 M4, 5, 62 HY RE Y

Table 5. Up- and down-regulated splenic genes expression following exposure of male cynomolgus monkey (M6) to 4 weeks

rHUEPO treatment (> 2 fold)

Fold change Gene title Gene symbol Probe set ID
Up 6.742 immunoglobulin heavy constant alpha 1 IGHA1 217022_s_at
regulation 3.936 connective tissue growth factor CTGF 209101_at
3.503 major histocompatibility complex, class I, DR beta 4 HLA-DRB4 209728_at
3.042 lipoprotein lipase LPL 203549 s_at
2.963 four and a half LIM domains 1 FHLA1 210299 _s_at
2.799 estrogen receptor binding site associated, antigen, 9 EBAGY 204274 _at
2.738 family with sequence similarity 18, member B FAM18B 218446 _s_at
2.654 restin RSN210716_s_at2.654 C-type lectin domain CLEC4A 219947_at
family 4, member A
2.632 cannabinoid receptor 1 (brain) CNRA1 213436_at
2.625 Ras interacting protein 1 RASIP1 220027 _s_at
2.521 chromosome 18 open reading frame 25 C18orf25 217508_s_at
2.499 Nuclear factor I/B NFIB 213033_s_at
2.489 actin, gamma 2, smooth muscle, enteric ACTG2 202274 _at
2.446 WAP four-disulfide core domain 1 WFDCH1 219478_at
2.443 potassium channel tetramerisation domain containing KCTD12 212192_at
12
2.336 laminin, beta 1 LAMBA1 201505_at
2.316 chondroitin sulfate proteoglycan 2 (versican) CSPG2 215646_s at
2.241 tetraspanin 13 TSPAN13 217979 at
2.216 KIAAQ776 KIAAQ776 212633_at
2.215 monoamine oxidase A MAOA 204389 at
2.149 putative insulin-like growth factor Il associated protein LOC492304 202409 at
2123 ubiquitin carboxyl-terminal hydrolase L5 UCHL5 219960 _s_at
2122 Ngg1 interacting factor 3 like 1 binding protein 1 NIF3L1BP1 218334 _at
2.115 cofactor required for Sp1 transcriptional activation, sub- CRSP2 202611_s_at
unit 2
2.106 Nexilin (F actin binding protein) NEXN 212847 at
2.094 zinc finger protein 444 ZNF444 218707 _at
2.056 solute carrier family 25, member 24 SLC25A24 204342_at
2.028 abl-interactor 1 ABH 209028 s _at
2.016 Phosphoinositide-3-kinase, class 2, alpha polypeptide PIK3C2A 213070_at
2.014 neuropilin 1 NRP1 212298_at
1.979 carbonic anhydrase | CA1 205949 at
1.963 Solute carrier family 30 (zinc transporter), member 1 SLC30A1 212907_at
1.931 WW domain binding protein 4 (formin binding protein WBP4 203599 s at
21)
1.895 N-myc downstream regulated gene 1 NDRG1 200632_s_at
1.875 stomatin STOM 201061_s_at
1.797 capping protein (actin filament) muscle Z-line, alpha 2 CAPZA2 201237_at
1.763 Hypothetical protein MGC27165 MGC27165 215118_s_at
1.755 Rab geranylgeranyltransferase, alpha subunit RABGGTA 203573_s_at
1.750 protein tyrosine phosphatase, non-receptor type 11 PTPN11 209895_at
1.667 TSPY-like 1 TSPYLA1 221493 at
1.652 splicing factor, arginine/serine-rich 5 SFRS5 210077_s_at
1.643 vacuolar protein sorting 54 (yeast) VPS54 218423 x_at
1.598 potassium channel tetramerisation domain containing 3 KCTD3 217894 at
1.546 caspase recruitment domain family, member 4 CARDA4 221073_s_at
1.540 $100 calcium binding protein A8 (calgranulin A) S100A8 202917_s_at
1.371 wingless-type MMTYV integration site family, member 5A  WNT5A 205990_s_at
1.11 maijor histocompatibility complex, class I, DQ alpha 1 HLA-DQA1 203290_at
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Fold change Gene title Gene symbol Probe set ID
Down 0.277 profilin 1 PFNA1 200634 _at
regulation 0.279 hematopoietically expressed homeobox HHEX 204689_at
0.281 CD®6 antigen /// CD6 antigen CD6 213958_at
0.326 integral membrane protein 2Al TM2A 202747_s_at
0.336 nebulette NEBL 203962_s_at
0.357 glycine amidinotransferase GATM 203178_at
0.370 macrophage receptor with collagenous structure MARCO 205819_at
0.377 SNARE protein Yki6 YKT6 217785_s_at
0.387 myeloid/lymphoid or mixed-lineage leukemia MLLT10 216509_x_at
0.424 hypothetical protein MGC10433 MGC10433 205740_s_at
0.430 chromosome 6 open reading frame 82 C60rf82 221488_s_at
0.440 transcription factor B1, mitochondrial TFB1M 219169_s_at
0.455 midkine (neurite growth-promoting factor 2) MDK 209035_at
0.455 nudE nuclear distribution gene E homolog 1 (A. nidu- NDE1 218414_s_at
lans)
0.472 SET translocation (myeloid leukemia-associated) SET 215780_s_at
0.473 hypothetical protein FLJ20152 FLJ20152 218532_s_at
0.476 alanyl-tRNA synthetase AARS 201000_at )
0.481 general transcription factor IIF, polypeptide 1, 74 kDa GTF2F1 202354_s_at
0.488 CD3D antigen, delta polypeptide (TiT3 complex) CD3D 213539_at
0.490 arginyl aminopeptidase (aminopeptidase B) RNPEP 208270_s_at
0.491 prostatic binding protein PBP 205353_s_at
0.508 casein kinase 1, gamma 1 CSNK1G1 221673_s_at
0.543 splicing factor, arginine/serine-rich 10 SFRS10 210180_s_at
0.554 chromosome 13 open reading frame 18 C130rf18 219471 _at
0.627 eukaryotic translation elongation factor 1 epsilon 1 EEF1E1 . 204905_s_at
Table 6. List of commonly expressed genes in rtHUEPO treated cynomolgus monkey's spleen
DM4 Fold M5Fold M6 Fold : GO Molecular Function
Probe set| changed changed changed Gene title Description Pathway
epidermal growth factor receptor ATP binding /// epidermal growth
(erythroblastic leukemia viral (v- factor receptor activity ///
201983.s at  0.567 3.186 4.158 erb-b) oncogene homolog, receptor activity /// transferase o
avian) activity
$100 calcium binding protein A8 L
202917_s_at 0.410 4.755 3.030 (calgranulin A) calcium ion binding —
estrogen receptor binding site apoptotic protease activator
204274_at 1.000 3.994 3.431 associated, antigen, activity
204575_s_at 1.000 2.289 2.290  matrix metalloproteinase 19 hydrolgse aCtN't.y / // metalloen- Matrp(_MetaIIo-
dopeptidase activity proteinase
zinc finger and BTB domain con- general RNA polymerase Il tran-
205883 at 0.470 2.402 3.680 taining 16 scription factor activity
213372.at 0947 2249 2275 gggﬂ‘;s“" and adipoQ receptor - _

o AsetA dlolEoA FARE FXE Ho| glont 4t
T NEE, Gr|sA 987, Yoy " AEE
o] A9 AAA} AT Aoz eyt FFE £4
249 Fzkel AR tisidE o B2 B4 a7t ‘
g g3sit}y, Fo] oA HEE FH44E gene ontology M4 M5 M6
He BAsle] AIAE Table 7] JeRlATh Gene
ontologyell W& A2} B79 FAF9] Aol Fo

Fig. 1. Clustering analysis of commonly expressed genes
in rHUEPO treated cynomolgus monkey's spleen (p < 0.01).
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Table 7. rHUEPO treatment effects on a gene ontology in cynomolgus monkey’s spleen

Cluster

name Ranking Biological process Cellular component Molecular function
1 cell death cytosol antigen binding
2 death hemoglobin complex ligand-regulated transcription factor activity
M4 3 response to biotic stimulus eukaryotic 43S preinitiation complex protein binding
4 response to stimulus nucleus binding
5 immune response intracellular oxygen transporter activity
1 immune response extracellular space antigen binding
2 response to biotic stimulus phosphoinositide 3-kinase complex  heparin binding
M5 3 defense response cytosol glycosaminoglycan binding
4 organismal physiological process  extracellular region polysaccharide binding
5 regulation of cell growth cell fraction enzyme inhibitor activity
1 protein complex assembly soluble fraction glycosaminoglycan binding
2 cell growth actin cytoskeleton polysaccharide binding
M6 3 regulation of cell size cellular_component pattern binding
4 behavior cell fraction / carbohydrate binding
5 growth plasma membrane heparin binding
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