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Studies on Gene Expression of baicalin treated in HL-60 cell line using
High-throughput Gene Expression Analysis Techniques

Bong Joo Kang, Min Ho Cha, Byung Hun Jeon', Yong Gab Yun', Yoo Sik Yoon*

Departmént of Medical Research, KIOM, 1:College of Oriental Medicine, Wonkwang University

Baicalin, a biologically active flavonoid form the roots of Scutallaria baicalensis (Skulicap), have been reported to
not only function as anti-oxidants but also cause anticancer effect. We investigated the mechanism of baicalin-induced
cytotoxicity and the macro scale gene expression analysis in leukemia cell line, HL-60 cells. Baicalin (10 uM) were
used to treat the celis for 6h, 12h, 24h, 48h and 72h. In a human cDNAchip study of 65,000 genes evaluated 6, 12,
24, 48, 72 hours after treated with Baicalin in HL-60 cells. Hierarchical cluster against the genes which showed
expression changes by more than two fold. One hundred one genes were grouped into 6 clusters according to their
profile of expression by a hierarchical clustering algorithm. For genes differentially expressed in response to baicalin
treatment, we tested functional classes based on Gene Ontology (GO) terms. This study provides the most
comprehensive available survey of gene expression changes in response to baicalin treatment in HL-60 cell line.
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1. Al Zeie

A S210) FHEE AEFe) HL-0S
4olA 37 C, 5 % CO, viE7](Forma scientific, OH, USA)ollA]
BHQFICE  RREQl HL-60MES] ik RPMI 1640
(GibcoBRL, Gaithersburg, MD, USA) uiX]ol fetal bovine serum
(FBS, GibcoBRL, Gaithersburg, MD, USA)& 10 % *glsh, 1
% SH3A (100 units/ml penicillin, 100 gg/ml streptomycin,
7Kl A 251

ABHL, AE

(=)

GibcoBRL)S} HiA} 1 L NaHCO; 2 g&

2. AlRY Ael

2102 HE Z&EP baicaling dimethyl
DMSO)oll =044l ZEALE FollA DMSO7E 0.1% 0157} 5]
-5 5l AFEZSIATE HL-60 A Z5-2 cell culture flaskol] 4] vl
151a] 4 x 10° cells/mlQ] A 7} WiK|ol bacalin 10
M BT 6, 12, 24, 48, 724] Helsia

sulfoxide
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3. Total RNA E{T]

Baicaline HL-60 AlZo] XzlIglo] AIIHAHEZ NZES
AAEAELT PBSTE 2-33] MASH &, 6 x 10° M Z & 1 mlY
TRIreagent (Molecular research center, Cincinnati, OH, USA)&
Hi o4 5ETF WASTE o7lel 02 volume?]
chloroform& F 7161l 15& &QF vortexingShe 420 5-158
7F BRI 22| 4 T, 12,000 xgollAl 1587 214127)510
HEHG WED tubeZ RF ) TRIreagent 1 ml & 0.5 ml

Z eoliA] 510 7 H

827 QM EEISI] RNA FHE
ZolA] ©F 1 mle] 75 % ethanol& H7181A, 4 T, 7,500 xgoll A
587 RIMFEEIS 4EUE Hell ANEE
9] DEPC-watero]l =0 spectrophotometero|4{ RNAZL S}
Aseo/ Aot [£3 ZHBIA Ao/ Azo 0] 1.80124 ALERICE 1]
1 1% agarose gelZ Z17|¥ E6}1L ethidium bromideE 44 gH
Z UV o] TEi5led 1852} 285 RNA YI=T.FC & RNAS] Z
& IASI9ICE BE1E total RNAT Q17HSF X} 6,5007H 7} spot

! 6.5k human ¢DNA chip (gaiagene, A1 &) 4glo] ALERTH
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4. Microarray probingX} scanning

100 pg total RNA (FEi= 2-5 49 mRNA)EWHo 5 ;g2 dt
oligomeri: ZH7isle] 70 oA 10827 9HEA17] & 8ol &
X519t RNA&Mo] 25 w9 Superscript 11 revers

transcriptase (GibcoBRL, Gaithersburg, MD, USA), 10 9]
S5xreaction buffer, 5 9] DTT (0.1 M), 5 @& 10 x dNTP 5
mM dATP, dCTP, dGTP,; 2 mM dTTP), 2 w9 fluorescent
nucleotide (21555 10 nM Cy3-dUTP or Cy5-dUTP)E #7156
ol 50 w9 BFENE BHEO] 37 TollA] 2417 HESAIZITE o] Bl
ool 6 49 3 M NaOH: H71skd 65 CollAf 305 HF2A]AH

unlabeled RNAS WMAIZCL o] 9i2olo] 30 w9 1M

Tris-HCI (pH7.5)} 12 409} IM HCIE BE7l5k £3MA1730h
Biospin 6 column (Bio-Rad, Hercules, CA, USA)S A5}
unincorporated nucleotide®} salt2 H|ASIFACE Cy5 probe®}
SEA 410] Microcon 30 (Waters-Milipore,
£ £t Hybridization solution
E2 probe?t 4j0] chambero] @oi 50 TColAl 16A17F
hybridization $T}. 2211 drain/tx] vkl & AHHL GMS
418 ~AH (Affymetrix, Santa Clara, CA, USA)Z saturationO]
Ot = HIUA] cy3:= 550-570 mmoll A}, cy5= 650-670 nmollA]
Heol PMTRHLE A76I

Cy3 probeg
Bedford, MA, USA)O. & 2

T

5. Scatter Plot
#aled Ak olu|A] TEES B =2
1391 Imagene (Biodiscovery Inc. El Segundo, CA, USA)ofA]
24& A H=H datad)] filtering= 2412 minimal intensity
(negative control)Z 1RO E HMHE IR 1L,
to noise ratio9] SNR& 2419l Zhdl

2 CheT) 22 H0% T8 4 9l

Microarray 48 &

2O.F signal
Z5lAck SNR

o
=

hul

Signal intensitymean Background intensitymean
background + SD

2O F CV (poor spot)Z 0.40)|31E A
s 2t

Signal + SD
signal intensity mean

olE7 dlo] HHalR WSS intensity’} S5k LIEL
Wh Cy32) cy59) intensity®] signal ZF4kE scatter plotO T
LIERACE

6. MA Plot

Scatter ploto] cy3%} cy59] intensity?+E LIERA T&lol2FH
MA plot2 intensity®} ratio@}9] AHHAHE LIERACE of7]oflA]
MA 42 T o] UERd 4 Qlrh

M=log, R/ G, A=log,R+1og, G/2

o] plotoil4] +10]4ke] gro] 2uol 4l uks
/~3F glolt} (Fig 2).
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GMS 418 Scanner (Affymetrix, Santa Clara, CA, USA)E 0| &
glod, Cyb5et Cy39) fluorescent imageE A7M5kod
£H5ka, software
(BioDiscovery, El Segundo, CA, USA)E Ol&3dld Z+2}9] o]u|
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7. Bioinformatics data
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Baicaling #2138t HL-60 wi&l] M| EFollA] v+t |fHA 24 gld o+

H]E(Cy3/Cy58|, red®} green?] intensityd| € ZI It
housekeeping XA} Bl yeast F&Ato]l thslo] W2 T
I Aeltol wein|gg 240k dEloi] Zojdl datad] E}
4 HolZ 9% dEASE Tk
1) Hierarchical clustering

Hierarchical clustering® Stanford th3}9] cluster 3.01}
TreeviewZ 21 S &85}0] hierarchical clustering(average
linkage}E 6} node correlationo] 0.35~081 ZrAlojollA]
clusterE ZAE5I0 2t A[THHEE 2o patterno]] W} ERJUTCE
2) 71sE /AR A RAL

e Adlo] AMESE chipdl {FHAREE  Stanfordrisho]
SOURCE ARIE (http://genome-wwwb.stanford.edu/cgi-bin
/source/sourceSearch)@} Affymatrix®] HO[E{H|O]|AE O] &5}
o] apoptosis, cell cycle, signal transduction, oncogenesis, cell
proliferationE3} Z20] cancer@AR 715 dut8 715 78
5IC) Gene ontology B412 EASE (http://appsl.niaid.nih.
gov/DAVID)E 83l 245190t
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Alzko] W& A EZ30] HL-600] theh baicalin®] AHE71R
2 ol 7] Y5k baicalin 10uME 6, 12, 24, 48, 72A17FE0
Helsl] MEZE st £ total RNAS E2]510] (DNAchipE

olgsl] FHARLE S LOMHRUTY.
A o%

u

chipg A3 1. 6,500047) FFIALS] spotE average intensity”}
%olgtel  E7 MAHSIL  lowess
normalizations}od 5737 geneZ datadll E-23I3T} 18] 573
N5 ESTS} O}l annotation0®] H X &2 A2 ALISHL FHoT
1747} 260012} S5 80%0]4F BlolEI 7t Jolles AE &3
o] tolejol &&61eirt (Fig. 1).

soptE& smoothing

A B

X e ¥ W

Fig. 1. Scatter plot and MA plot. (A) Correlations between the total gene
excression resuts cf DNA chips obtained from HL-60 cells which was treated
baizalin compared with the normal control group. (B) MA plot analysis of log
transformed epression unflagged data for wo different RNA populations.

1. Baicaline Xg|& AlZWHYE FHAF £2 pattern
Baicalin HL-60 M|ZZol X2I5IL 6, 12, 24, 48, 72 A| 7}
0] A3} £ total RNAZ 22]5Kd ¢DNAchipL & 2454t 6

AP B & oizETol dHid 2oy Ha /FIAAES

interferon (alpha, beta and omega) receptor 1IFNAR1)E gt
S 197101 1L 210l E718F A2 prostaglandin- endoperoxide
synthase 2& 351} 11709] §HE0IT} Baicalin A2]6H0d 124]
7+ & mpolzA FAXES dihydrodiol dehydrogenase 25
ZEISE 15709 FHARE0] 2601 S7FeH FHAREE tumor
protein p53-binding protein, regenerating islet-derived 1 alpha
(pancreatic stone protein, pancreatic thread protein) (REG1A),
deafness, autosomal dominant 5 (DFNAD), interleukin 1
receptor, type I (IL1R1) 47} o]c}. Baicalin X2J5lo] 24417+ &
a0l a4 FAREE apolipoprotein A-IV (APOA4)E T &)
St 1470011 2ujoldtE 7t FHAES small inducible cytokine
A2, putative GTP-binding protein similar to RAYS 571¢] F4
Aot 48A1F  AIsle]  fold dadt FAAES
retinoblastoma-binding protein 8 (RBBP8)E Z &t 12709 &=
AR AL 1iolat E718E FEAES nucleotide binding protein
1 Zpket 7709 RAARECIC 72 AR Zakslod 28] ot A
ol FH AR catenin ,alpha 1 (102kD) (CTNNANYE 2&lslo] 28
MY SHXREOII 2uho]dt E71st FAAFES  kinectin 1
(kinesin receptor) (KTN1)E Z3Igh 40719 FEAlICt (Fig. 2).
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Fig. 2. Number of regulated genes at each time point. The number of
genes that were up-regJlated (solid bar) by at least two fold or down-regu.ated
{open bar) by at least two fold at each tme pomnt are shown.

2. Hierarchical clustering

Stanford Univ.2] cluster 3.0 XZZ18& EE5H
hierarchical ~clusteringS ok (average linkage) node
correlation®] 0.35~0.81 Zrr}olofA} clusterE: ZAATIH 6719
clusters ZAF T} (Fig. 3). Cluster AT 24-48hofl wdo] E716}
= T OF regenerating islet-derived 1 alpha (pancreatic stone
protein, pancreatic thread protein) (REG1A)S} 137) FHAL7}
ZerElo} QA cluster B 48-72hAtololl wdol ErksHLL
coagulation factor II (thrombin) receptor (F2R)2| 287} FH AL}
Z35E o] 91, cluster C= 6hol] W8lo] Zk46l1, zine finger
protein (LOC51042)9] 157} S8 A} EgHEo] U, cluster D
= apolipoprotein A-IV (APOA4)Q] 4718 |RHAE Zg6li,
cluster Ex= 6ho]| glgio] £ 718 replication protein A3 (14kD)
(RPA3)Q] 87} SHAAIE F3I51IL cluster Fi= 48-72hAlolol EF
0] Z43E retinoblastoma-binding protein 8 (RBBP8)Q] 257}
REAE EgHehl Urt
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Fig. 3. Hierarchical cluster analysis of genes changing in baicalin
treated HL-60 cells. Herarcrcal ciuster agans: the genes wnich showed
exoress-en charges by more tran 2 f0'd. 10% genes were grouped 'nto 6 clusters
cy a fierarchcal cluster mg a:gorihm, Experiments are orgered a'ong the x axs,
ard geres are ordered aong ‘he y axs.

B3

[Rmt |

28] BY

Mol AFEEF chipl] FHANEE Gene
(http:/ /appsl.niaid.nih.gov/DAVID)E
SIITE 6,5007] FHARESO) 7ol UA EL8 KRR 57370
141, 2} AT E 280018 B2 RAAE S HEl6l 71s
X 2o wE |FUA 1522 2el6irt EASE ZE 10
4] http:/ /appsl.niaid.nih.gov/david/ease2.aspol] F<&3510d biological
process@H= O 2 BRSI] ZH AIZHEE 2004 S 71
AtEs BROIACE (Fig. 4). 2t A E FAA ERdEHE
H14251A01) baicalin &) & 6417} A tEo)= cell communication
of UHE |AXEY w0 ST 4417 AdzoE
cell death@} homeostasisoll FEHE FHAXZS whalo] E71F
RO E VIERAT} (Table 2).

ontology

&3

a zk

L OZHE AEE baicalind] Al QMIEZFO ZAE
apoptosis®} cell cycle arrest® Ed) AAgtis B2 2117t Q)
T endothelial cell E4], 0)%, B51E Arlalel A
48 oAlsI T s wiEE e 23k 45 O Tieksh vt
Aelolul 71Ag HEHOR Qs EAMIESH, HEyEst
H A7 HQsitil A2iEr ol#ist JATE diAle tiekst
AR ddE 8 4 e 4ust BEXED =0l
microarray & Eoll4] FAXL E0A 718E oty 218 HL-60
M EFol baicaling A2Igled FUAFES] W E RABIKICE

o] B2 fdAREY W Fola g WSt ol A
T FAREY HEE SHOE RABIEI FAE] AR uk
glo] oEAlo®E O] =A)i: AHEITE HA MEF

checkpoint Z& 2} DNA repair Z12] 1L HAIREA] BRCA1 of
THAE! retinoblastoma-binding protein 8 (RBBP8)O] 48hoilA{ 3

HE Z4asideth o] S8 AR= Ewing’s sarcomaoiAl &= T8, 4
&, AFED 22 Qe 280 vls Bidgo] o,

13%

physicogeal |
precess

oorconmtcandn
%

Fig. 4. Genes differentially expressed in baicalin treated HL-60 cells.
Pie charts of functional grouping of significant Gene Ontology (GO) terms. (A}
upregulated cluster (6h), n=11 GO terms. (B) downregulated cluster (8h), n=19
GO terms, (C) upregulated cluster (12h), n=4 GO terms. (D) downregulated cluster
(12h), n=15 GO terms (E) upregulated ciuster (24h), n=5 GO terms. (F)
downreguiated cluster (24h}, n=14 GO terms. (G) upregulated cluster (48h), n=7
GO terms, (H) downregulated cluster (48h), n=12 GO terms. (1) upregulated cluster
(72ny, n=4G GO terms. (1) downregulated cluster (72h), n=28 GO terms

AZFE71eL JeEo] QUi
retinoblastoma THAZ! (RB), CENP-E, BUBR-1¢] 2% 2H23}11
AEBEAA] GMA BRolA] kinetochore 7150 B R3EH
2 baicalinS FE|SHT 48A17+T}F 724) 7oA wrEzto] 2u
439 o] THEZEIE F413 embryonic stem cellof| 4]

13,14
o] Hrpt,

Centromere protein FT
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Table 1. List of gene expression on time dependent. The right-hand column gives the ratio of mRNA for baicalin group to control of highly
up and down-regulation.

gene expression (log

Time up/down Unigene numebr Gene name 20}
Hs.196384 prostaglandin-endoperoxide synthase 2 prostaglandin G) 1263
Hs. 171862 guanylate binding protein 2, interferon-inducible (GBP2), MRANA 1092
up Hs. 18212 DNA segment on chromosome X (unque) 9879 expressed sequence (DXS9879E), mRNA 1.082
Hs.199248 prostaglandin E receptor 4 (subtype EP4. (PTGER4), mRNA 1.075
Hs 1422 Gardner-Rasheed feline sarcoma wiral (v-fgr) oncogene homolog (FGR), mANA 1021
6 Hs.1513 Interferon (alpha, beta and omega) receptor 1 (IFNART), mRNA -1.452
Hs.46295 sosinophil peroxidase (EPX), mRNA -1.408
coflagen, type I, alpha 1 (primary osteoarthritis, spondyloepiphyseal dysplasia, )
down Hs.81343 congenial) (COL2AY), transcript vanant 1, mRNA 1317
Hs.9568 zinc finger protein 261 -1.242
Hs.182231 thyrctropin-releasing hormone (TRH), mANA -1216
Hs.13530 deafness, autosomal dominant 5 (D=NA5), mRNA ’ 1.645
Hs.170263 tumor protein pd3-binding protein, 1 1.309
" Hs.154023 MRNA for KIAAOS73 protein, partial cds 1.257
Hs 82112 interleukin 1 receptor, type | (IL1R1), mANA 1.143
regenerating islet-derived 1 alpha (pancreatic stone proten, pancreatic thread protein)
19 Hs.1032 (REGTA). MRNA 1.024
Hs 201967 aldo-keto reductase family 1, member C2 (dihydrodiol dehydrogenase 2: bile acid D5
" binding protein; 3-aipha hydroxysteroid dehydrogenase, type 1ll} (AKR1C2), mRNA o
down Hs 42674 mutS (E. cold homolog 3 -1.209
Hs.102419 zinc finger protein (LOC51042), mRANA -1.182
Hs.78846 heat shock 27kD protein 2 (HSP32), mRANA -1099
small inducible cytokine A2 (monocyte chemotactic protein 1, homologous to mouse
303649 Sig-e) (SCYAZ), MANA 1577
Hs.50267 putaive GTP-bindng protein similar to RAY 1.205
up Hs 26837 MRNA; cDNA DKFZp586K1123 (from clone DKFZp586K1123) 1.128
Hs.25035 chionde intraceliular channel 4 104
2% Hs. 114218 fnzzled (Drosophila) homolog 6 (FZD6), mMRNA 1.037
Hs.169895 ublquitin-conjugating enzyme E2L 6 (UBE2LE), mRANA -1212
Hs.1247 aporpoprotein A-IV (APOA4), mRNA -1.14
down Hs.161002 Human non-lens beté gamma-crystalin Ike protein (AM1) mRNA, partial cds -1.091
Hs.77028 protein transiocation complex beta (SEC61B), mRNA -1.087
Hs.42346 calcineunin-binding proten calsaccin-1 mRANA, complete cds -1074
Hs.81469 nucleotide binding proten 1 (E.coll MinD like) (NUBP1), mRNA 1.722
Hs.35837 myogenic factor 6 (herculin) (MYFE), mRNA 1.36
small inducible cytokine A2 (monocyte chemotactic protein 1, homologous to mouse 5
up Hs.303649 Sigre) (SCYA?), mANA 1.357
Hs.2962 S10C caloum-binding protein P (S1C0P, mBNA 1.205
8 Hs.250773 signal sequence receptor. alpha (translocon-associated protein alpha) (SSR1), MRNA 11
Hs.29287 retinot astoma-hinding protein 8 (R3BP8), MRNA -1608
Hs45719 CAAX box protein TIMAP mRNA, complete cds -1373
down Hs.728 rbonuclease, RNase A famly, 2 (lwer, eosinophi-dervad neurotoxin) (RNASE?), mRNA -1.267
proteinase 3 (serine proteinase, neutrophil, Wegener granulomatosis autoantigen) .
s 928 (PRTN3), MANA 1257
Hs.76305 surfactant, pulmonary-associated protein B (SFTPB), mRNA -1.255
Hs.211577 kinectn 1 (kinesin receptor) (KTN1), mRNA 197
proten tyrosing phospha‘ase, receptor type, f polypeptide (PTPRF), interacting proten
H5.153648 (Iiprn), alpha 4 1872
up Hs.43015 chromosome 21 open reading frame 35 1.76
Hs.78601 uroporphyrinogen decartoxylase (LROD), mRNA 1.712
- Hs.252189 syndecan 4 (amphiglycan, ryudocan) (SCC4), mANA 1679
Hs.178452 catenin {cadherin-associated protein), aipha 1 :102kD) (CTNNA1), mRNA 2477
Hs.77028 protein ranslocation complex beta (SEC61B), mANA -2.262
down Hs.76305 strfactant, pulmonary-assoclated proten B (SFTPB), mRNA -1.985
Hs.728 nbonuclease, BNase A ‘femily, 2 (Iver, eosinophil-derved neurotoxin} (RNASE2), mRNA -1.899
Hs.1572 faciogenital dysplasia (Aarskog-Scott syndrome) (FGD1), mRNA -1.836
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Table 2. Classification of functional group and gene expression ratio (fold change).

b.olog:cal process Gene name oh 12h 24h 48h 7h
cyenn T2 140 087 133 108 123
kinesin- ke 5 1.08 117 1.06 0838 082
ret noblastoma-binding protein 8 093 090 057 033 076
ceil dvision cycle 2 142 1.06 123 1.07 1.06
ce: cycle ceniromere protein 119 0.98 0.86 051 050
MAD? (yeast), homolog 1.27 1.09 1.06 092 090
activator of S phase kinase 112 093 089 0.79 0.74
Niymegen breakage syndrome 1 NE 094 129 1.36 154
CDC28 proten knase 2 1.09 105 0.98 0.72 077
matuse T-cell proliferation 1 030 082 077 1.1 099
proteinase 3 137 1.08 1.01 042 040
rouse doube minute 2, transcrpt vanant 2 062 069 089 1.05 125
nterleukin 11 0.65 0.76 0.77 1.08 1.31
ce' pro feration & _
apoptos:s ONA fragmentaton factor, 45 kD. apha 0.81 0.76 1.00 1.09 1.23
pregrarmed cell geath 5 1.01 110 1.14 0.79 092
MyxovirLs fes stance !, homoiog of murine 1.31 0.78 1.02 110 125
serne/threonine knase 17a ) 093 092 NE 042 052
MRNA 1or KIAA1230 profein, partal cds 127 104 084 1.00 077
contactn 0.9 091 095 1.01 108
ntegrn, aipha M 083 087 1.12 091 119
inegrin, alpha 6 154 093 099 0% 237
pancreatis-assoc:ated proten 149 1.00 1.18 0% 085
cadrenn '3, t-cadgrern (neart 087 093 098 194 120
o8 agnes on 0 075 101 085 104 163
col'agen, ype ', a'pha 1 0.39 058 0.73 104 122
seectn L 060 064 1.31 0.98 152
co'.agen, ype | apna 1 080 0.70 0.79 1.12 142
CONNECt v NSSLe growth factor 083 103 083 0.94 125
cpea-bndng proten 063 0.72 081 0.88 0.81
buin, gamma 1 106 1.06 066 087 0.79
Sy*0ske 81on MRNA; ¢DNA DKFZp586G1721 1.23 064 087 093 1.38
spest.n, alpha, non-erytrrocyiic 1 123 082 1.04 0.79 0.73
d nydropyr.midinase-ike 4 0.74 1.06 084 1.25 168
bagp ce romeobox {Drosophia) homoog 1 1.21 090 1.09 0.79 068
3-cel CLL [ 063 052 110 137
Sar68-tke prosgholyrosne proien, T-STAR 172 1.38 080 0.64 044
wye oo/ yrpnod o moxed-ineage eukemia 2 06/ 062 093 i) 142
LphB4 1.25 103 0 04/ NE
‘acegenta dyscasa 151 106 0.76 047 028
nucear oca zaton sgnar ceeted n velocardiofacial syndrome 1.15 083 087 081 0.70
neurogrann 0.56 093 0.58 1.10 135
BMX non-receptor fyrosine kinase 1.35 134 NE 090 1.08
KMo guanme nucleotde exchange factor b 064 059 086 113 21
3eve oprent ryogenc faco’ 6 062 NE 113 257 094
e fnge proten 145 10/ 123 081 1.08 13
kinesn fary member 3A 1.31 140 0.79 0.78 044
proine arginme-ricr end «eucine-Tich repeat protein 1.44 090 1.11 080 093
yres.ae knase wath mmuncgiobuin and epdermal growth factor y
nom0l0gy domarns 083 116 0.77 1.82 2.22
EEN-BR-L 4 051 0N 082 086 096
crromosore 21 derved BAC contaning enythrobiastosis virus y
0ncogene ~omo 0g 2 profein 116 0.689 106 084 078
znc finger protein 261 0.98 0.89 083 083 0.70
dsta-.ess homeo box 5 051 NE 062 131 1,19
eporphn 090 1.4 0.82 098 118
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brological process Gene name gh 2h 24h 48h 72n
DNA (cytosine-5-)-methyliransferase 1 1.24 1.26 NE 061 063
telomerase reverse iranscriptase 0.72 082 087 103 107
telomeric repeat binding factor (NIMA-Interacting: 1 0.70 082 092 1.29 1.38

DNA metabolisi
proliferating cell nuclear antigen 135 098 1.10 073 071
primase, polypeptide 1 (43kD) 072 0.77 086 1.00 122
C-terminal binding protein 2, transcript variant 2 067 061 0.76 1.06 109
CD48 antigen 049 088 0.85 1.29 1.09
SH3-domain GRB2-lke 1 NE 1.01 086 096 046
interferon consensus sequence binding protein 1 188 090 143 087 083
defense response transcription factor 7 057 062 067 1.06 095
guanylate binding proten 2, interferon-inducible 213 143 1.07 0.88 095
general transcription factor iH, polypeptide 2 078 083 0.71 0938 107
Fc fragment of IgG, low affinity ha 084 0.75 081 104 088
pancreatic lipase 103 1.36 1.00 102 1.08
peroxisome proliferative activated receptor, delta 1.10 1.04 1.03 087 0.73
sterol regulatory element binding transcription factor 2 087 NE 060 108 1.02
fatty-acid-Coenzyme A ligase, very long-chain | 074 084 087 098 11
phospholipase A2, group VI 081 08° 100 1.37 1.58
giyceronephosphate O-acyltransferase 1.09 1.28 104 0.88 093
retinol dehydrogenase 0.75 082 081 086 1.04
apolipoproten E 1.28 0.77 115 050 055
hydroxyacyl-Coenzyme A dehydrogenase, type | 1.15 1.09 0.9 0.9 081
nuclear receptor subfamily 1, group H, member 4 1.00 067 100 070 NE
Human Inositol polyphosphate 5-phosphatase 064 0.78 085 1.27 134
prostaglandin-endoperoxide synirase 2 240 184 NE 112 119
retinoid X receptor, alpha 0.9 0.92 1.01 1.44 118
aspartyl aminopeptidase 0.76 0.78 087 1.06 11
rmetaboiism eukaryolic translation initiation factor 3, subunit 4 091 085 093 0.9 103
mMRNA for KIAATE65 protein, partial cds 0.95 098 0.91 1.48 189
prostaglandin 12 (prostacyclin) synthase (PTGIS), mRNA 051 1.09 092 1.3C 1.28
hydroxyfdelta—S—stero%ﬁg%gr{ggre;;si 3 beta- and steroid 198 107 118 08 077
isociirate dehydrogenase 2, n[u)rc(lgslrn gene encoding mitcchondrial 084 090 101 090 103
eukaryotic translation initiation factor 3, subunit 9 118 083 099 0.76 072
F-box only proten 7 1.07 103 088 106 086
deoxycytidine kinase 082 0.75 088 NE 106
ribonuclease, RNase A family, 2 1.10 087 0.72 042 027
signal recognition particle 9kD 1.14 1.04 097 0.76 0.71
transaldolase 1 1.03 092 1.00 089 1.06
phosphorylase kinase, beta 080 081 091 1.08 098
NADH dehydrogenase Fe-S proten 5 1.24 1.05 0.9% 077 065
neutrophil cytosolic factor 2 061 103 0.78 1.31 1.09
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boiogcal process Gene name ah 12n 24n 48n 72h
MRNA: ¢DNA DKF/p434H068 1.37 093 091 0.90 082
frzzled (Drosophila) homolog 6 NE 1.29 205 162 137
dacy giycerol kinase, delta 0.85 1.07 142 0.84 0.77
disnevelled 2 (homo:ogous to Drosophila dsh) 069 1.00 062 0.90 117
glycoprotein Formones, alpha 095 0.96 105 087 239
kier cell ectn-ke receptor subfamy A member 1 062 082 083 113 1.36
tumor protein pd3-binding protein, 1 058 248 176 0.73 103
prostagiand:n E receptor 4 211 1.07 1.09 078 0.79
egf-'ke modue containng, muon-‘1ke, hormone receptor-like sequence 059 06 081 190 195
RAN bindng proten 1 114 093 143 079 069
sgna’ ansoLc: on op ate receptor-hke 116 092 1.31 1.10 204
guanne nuceotde bnding protein 4 063 061 07 1.18 1.31
G proten-coup'ed teceptor NE 123 124 124 219
furor proten p53-bnding protein 2 069 097 082 0.97 113
GTP-binding protein rags, transcrpt vanant RAGBI 154 089 105 084 0.77
mriogen-actvated protein knase 12 081 1.34 107 123 117
yrosne 3-monooxygenase 128 1.00 107 0.72 0.70
RADS? (S. cerevsiae) homolog NE 0.66 1.31 098 0.92
TEK tyrosne kinase. endothetal 0 097 081 125 1.04
EpnAl NE 0.72 121 NE 1.01
guanine nuc.eot.oe binading proten, beta polypeptide 2 0.62 069 084 093 1.14
guanyate cyciase 2C 0.78 096 092 123 146
~omo sapens, cione MGC:2*5' MAGE:2958945, mRNA, comblete cds 133 0.99 1.26 0.94 0.71
CROIMErgiC "ecepior, ncotnic, alpha poiypeptide 5 125 110 091 0.72 083
karyophern (mporting beta 2 101 119 086 0.85 063
nuc eoporin 88kD 0.44 106 067 098 118
porassium inwardy-rect fyng channe, subfamily J, member 5 064 086 0.85 1.22 125
chionde channe! 4 0.8 051 0.90 1.04 124
‘ransocase of ‘nner miochondra: membrane 17 (yeast) homolog A 133 0.85 0.79 065 061
kinectin 1 1.28 1.06 107 1.06 39
nuceoponn 156kD 1.29 118 1.31 0.81 0.80
karyopnern apha 6 0.70 083 086 129 146
ranspo”t ATP-bnang cassette, sub-family C 151 093 0.99 IRl 102
focopnero ‘ransfer proten 0.62 0.73 0.70 1.04 NE
syntaxn 1A {bran) 049 NE 0.70 1.46 117
coatorrer proten complex, subunit beta 2 117 1.00 1.04 0.71 069
surfactant, pumenary-asscciated protein B 10 094 052 042 025
Niemann-Pick d sease. type Ct 0.82 1.03 082 061 049
exportn 1 (CRV1, yeas:, homolog) 1.28 1.09 107 0.80 0.73
ryanodine receptor ¢ (skeletal) 1.00 1.01 1.00 1.02 1.23
garrma aminobutyre acd (GABA) A receptor, beta * 114 097 0.716 0.80 074
hypothetica proten 069 089 0.70 1.20 135
aporpoproten A-ly 1.21 1.15 045 096 103
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