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Number: CCMP95-RD-201

Evaluation of Pathophysiological and
Therapeutic Mechanisms of Herbal
Medicines in the Prevention and
Treatment of Sepsis by Systems Biology
Research Platform: Studies on
Ganoderma Lucidum with a
Combination of Genomics, Proteomics
and Bioinformatics (3-3)

Guei-Jane Wang
National Research Institute of Chinese Medicine

ABSTRACT

Aim:
Sepsis describes a complex inflammatory respongk tigh incidence and
mortality that results from the infection and immatmmune activation. Systems

biology, including microarray, proteomics and bfoimmatics, was used to establish
the pathophysiological platform.

Method:

In the present study, the methods, including cDNAcraarray, 2-DE and
MALDI-TOF MS/MS, cytokine protein array and bioinfoatic tools, combining with
BioCarta, KEGG and Gene Ontology, were used tdoéskathe systemic platform and
the specific molecular detecting markers of sepde effects of herbal medicines on
gene and protein network were also examined by éifestiotting, gRT-PCR, SiRNA,
microRNA, ELISA and other molecular biology anab/an in vivo and in vitro
models.

Results & Discussion:

In conclusion, the results showed that the promftatory cytokines (IL-1b and
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IL-6) and chemokine (MCP-1) can be up-regulated lipppolysaccharide (LPS)

through the activation of the NF-kB signaling anmahscription regulators (SPA6 and
Piasl) which can also regulate the activity of tN&-kB signaling pathway.

Interestingly, the endothelial cells can also ugpdiate the mediators of
anti-inflammation (IL-1RN), antiapoptosis (Rbpsuapd antioxidation (Mpo, PRDX1,
SODM, FRIH, and FRIL1) to protect themselves agdifsS treatment. The bioactive
components have been isolated and identified franoderma lucidum, Murdannia
bracteata, Clematis crassifolia, Pogonatherumtarmietc. Among them, G. lucidum
produced two-way immunomodulation in macrophagé® fiaturally new ingredients
from M. bracteata, C. crassifoliaand P. crinitunvén@otential in the prevention and
treatment of disorders caused by inflammatory disea

Keywords: systems biology, genomics, proteomicginibormatics, sepsis, therapeutic
drug development
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AHA B AEER S ~ n g P L e BT v o 1
propidium iodide von Willebrand factort a-actin ¥ k48 #-2_{s -
ECoF PARABGWCQ&IBNE M 3§ 0 37C) L im AP
FF xR PR P UL F 9 FEAFIZ AR F
S AR TR L S W E S A 2 SRR 2
AFICL I8 = BT AL AT o

(=) 'wre 32 % 36 Rl e

alamaBluez# | f§ 1 fL ¥ > ¥ ARG lw e S 0 Tod R
WA E B R o Mo fi b 2 B £ 40 4o~ alamaBlug##](10%)
¥ 4% 3] pF > * automatic microplate read@i;x £ 570 nm~ 595 nm
s kg o #hE - HLE o PERwE G EFERLIEY o

(=) £ 7148 cDNA g 7] A 47
1. #Plwmbfe R @R © &4~ chloroform/TRIzol> #-7 73

RNA 2. + & 2~ - 4] * RNeasy cleanup kit# it ¥z p 3 4% fE

P2k e
2. RYPEPRERSETAIT I APEPRROSTE TER Y L

17 ik &2 Agilent Bioanalyzer 2100. RNA 6000 NanoLabChip Kit

BITHEC
3. & =143z Cy3# Cy5ecDNA : & %4 » Cyanine 3-dCTR:

Cyanine 5-dCTRg {7 &3z - 12 Bioanalyzer~ +5 cDNA & = &_

X3 2
4, HivfEizarcDNA & * PCR purification kité-= 4% 3 3 12 p%

PRI ARSI o ) kA kR o
5. 2% 198C #2448 30143 12,000 gifts 54480 SR

4v » Hybridization solutiorr ¥ ** 65C e-kiz g p » & & 17 )

B o
6. GRS R CACLAF R giRE M R B

fs » 12 Agilent DNA Microarray Scannefrfz °
7. R F #4470 1 Agilent Feature Extractior 7 #icdg 4 47 © 2

Fleo et R A e SR B R B (s R B R T Bl
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(2) 39 FREF

1. wie g v SRR 1 C-lysis-bufferis fz o de 18 B~ i
S UANE IS B L i € e gk . %ﬁr%g,’v\ .

2. TCATH:#-3 ’ﬁ F-v ?ﬁ‘:—ﬁ*{ rr_‘;,/; B AR
Cod s xgpend TR B3R 5 30 #
& 0 RS0 o

3. %9 kAR E: &y Bradford 2 > F¢ FTHEERER:
BSA - #r§ fk&ioff e L RUER F R

4. - @ETERESN AR A G FAIAUER  fIT 7
RGERESETR > BT AR K Y 0.05% NaCly i+ 5

J‘_T—_ o

5, @y A I T AEY 2 10C~10mA> 7 1) E%
£ 1245 mA 7 4~5 ] pFF > &  bromophenol bluekit = X
oA R 2R o

6. P9 WERTLELS ¥ @B 2z 400 mL Fix solution (10%
methanol and 7% acetic acig)k 30 4 4 > ™ BTN 2. Fv
fgr o

7. ZHTABRFRE B d Bk m % e (Amersham
Pharmama Typhoon 9206)¥ E%‘]#M |+ YR TR ot e
7 °

8. MALDI-TOF ik 447 - 1 ACTH Z ¢ iR 5 418 ¢
T PR U ELE &~ Tendom MassE 7 5 AfL A 7 ek
7 o
9. FHEMZF LI :Jl* Mascot Searchp = Peptide Mass
Fingerprintz MS/MS lon Search i 5 3% 4 45 F 4 k8 (7 4
7 o
() 2P FAgL47
Mz SRz = € h#IREF one-way ANOVA 4 17 o
Pairwise comparisorPEQ.05) % #4 i= Tukey’s honestly significantly
different (HSD) test w-procedureHierarchical clustering 47 » ¢ *
# f8 g4 (Cluster 3.0 data clustering softwate Java Treeview
visualization software) 1 & 7+ clustering 9.5 % o # 5 |24 &
(functional classification) B|] * BGSS) F # &
(http://bgssj.sourceforge.net/Pathway annotationi¢ * CGAP Gene
Information; # 43 4 8/ ¢ * BioCarta (http://www.biocarta.com/)
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& KEGG (http://www.genome.jp/keggy)
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e R R B RO 15 0 7 B BB R0 F B 32w (3000 rpm,
20 min, 4C) s » W # ?mﬂff'i’a?‘fi& PR G HATR BT R %"
kB oo Poif £ v ‘E%W ~ blocking {8 » 14 fmre 2 4 @

v %&7 - mFRE S o &%mﬂ?@'f* @ 5 4e » ECL 3|04 Sk dg4p o
RER S E¥mis o 11 Labscanic #8 a2t T 8 o

(=) & 71 % B4 #5(RT-PCR, Real-time PCR)

™ TRIzol #-fm®z 4] > 4 ~ chloroform/TRIzol> &g s #-2

RNA % 4 22 jospropyl alcohol TRIzoli® & » 3. {5 ek $ 2
DEPC-HO w3 » * k3 A 45 % ODago~ ODago A 7 4, 1% B 1 i ek
B R e R PipE i 2 * 0.2ug:iE 7 F &(SuperScripTM One-Step
RT-PCR): RT i 5 :50C » 30445 ; 94C » 2 » 45 ; PCR%_%
30 B %Ik » A u 5 1 94C » 154 ; 55¢ » 304 5 68C » 404 ; &
i 68C 7 »4aF Ris > adF A 4C - £ 11 agarose/TBE buffer
TR A o Real-time PCRE 2% > & * &2 RT-PCRi4p e e 38 5 ib
WL BB PipE PR 5 cDNA {8 > 2 LightCycler FastStart
DNA Master V> SYBR Green %& {7 - cDNA 4 %] 11 x1, X5, x25,
X125, x625% 7 5 CDNA 3 it AR T R e £ 4> L £ )
MRNA 74 L& o

, , Size| *& =
Primers Sense (forward) Antisense (reverse) ,
(bp) | =%
MCP-1 5-CCTGCTGCTACTCATTCAC 5-TCTCACTTGGTTCTGGTCC 191 30
MIP-3 a 5-TGAGAATGGCCTGCAAGCAT 5-TCCATTGGACAAGACCACTG 425 30
CINC-1 5-TTCTTCCCGCTCAACACCTTC 5-TGGAGAAAGAAGATAGATTGC | 308 30
CINC-2 5-CACTGAAGAGTTACGATGTCA 5-TGAGGCTCCATAAATGAAAGA | 309 35
CINC-3 5-CCTGGAAAGGAAGAACATGGG 5-ACCTCCCAACTACATAAGTAA 300 30
Fractalkine | 5-ATTTTCCAAGACAGAGGACC 5-GAAGAGTAGACCAAGAAAGG 240 30
514,
VEGF 5-GACCCTGGTGGACATCTTCCAGGA| 5-GGTGAGAGGTCTAGTTCCCGA | 462, 33
330
iNOS 5-TGTCTCTGGGTCCTCTGGTCAAA | 5-TGGCTTGCCCTTGGAAGTTTC | 384 30
GAPDH 5-TCCACCACCCTGTTGCTGTA 5-ACCACAGTCCATGCCATCAC 452 25
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(=) 39 L 7|(protein array¥ %

v FL 7|(RayBid®)+r » blocking buffer & ip|4 &% *t % 8
P FHsgeit 13 20 {4 RIFE AR I Pk 200
% %78 4e » — =t Fukg (Biotin-Conjugated Anti-Cytokines)t 2 -] p

A SRR R R 1&IN e s 4~ HRP-conjugated
streptavidine 4c » FELR £ 2 BRIEEFR R 0 Xk PR kg
B2PFRF O R Ry FLs-20~-80C o
12 sodium nitroprussidgs ,—;fo A R e

#-sodium nitroprussidg < ;25 A H AR 2R LR TR
30, 60, 90, 126 1504 45 12 Griess:E | f ik £ 550 nmip] £ nitrite
JER o A% %12 NaNO, (0~100puM) - kB R4 8 o 5 o
HEA-FF &g (NOSY 72 Saf 3 Bl

#-lmve T 24-well 32 % % > 12 /) pFis 3 7 FCS2 MEM
A& R 12 ) s {5 2%FCS2. MEM » ¥ 2 &3 §gc#] 2 £
PEL o 24 ] PRIS TR X iR &7 nitrite 22 ] T - Nitrite iR T
K Griess AT LI F s et ikt » FHEZ 1%
sulfanilamidez 0.1% naphthylenediamine (in 5% phosphoric acid)
* ELISA microplate readet.jit £ 550 nmit {7 e sk &R .27 )k B
i 5 o 11 NaNG, (0~100uM) - kB 844 & o 4 o

(=) ELISA 2 #5

%?\\B:‘F‘\K_ﬂ,; ‘}%‘#ﬁfﬁk‘é“;ﬁ#‘iﬁ‘f \rﬂglﬂv'—ﬂr\

Bk 2 BERRE RS w2 R T 067 0 3R
T & 2 ] S > 40~ biotinylated antibodiess % - £ 4 »
horseadish peroxidase-Streptavidiniz > # % 45 £ 45 > £ 4r »
tetramethylbenzidine t: & ¢ d £ P #& 5 R ¢ > & {54 » 2N
HSO, 544 Bt d REI L § ¢ cRio kit ERE
# (ELISAreader) £ 450 nmip| € v £ & ODysgy e # = F % & 7
CERTI P ERERERR UREREERZ Y o

&‘Ljﬁ‘}]\ %Jg)? ;}% hE’Er‘] ﬁ»n %ﬁv Eﬂv’ifﬁlm«fﬁ ’ "?561; <$§°§5E/’~ ’
,J‘j_\ D i

EIRE F Y X E o I FrAITY > Rgon Y X FE G R L s
JE ip B A o Tt 0 Y X ELRALRE 0 I B HGEEBE E
e ’i»@%ﬁgﬂé‘iiﬁﬂ?i’fbbﬁ*? TR E oo k2 P B
SRR SN A g,nm\zwf, fig ~ & 7 fRE(TA 8 KB 1Y

gﬁ%ﬁ\g@g@Aﬁgxaﬁﬁw@ﬁm‘$W%ﬁ%#%ﬁ%ﬁ?
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i ‘;%(FCS)’g‘”ﬁ FRAETFFIEE R EZ o AAE ST 551"/'}’}?5743% o &

B 211 ELISA 7_& &4 $7 4 v ?‘f fractalkine: ;ﬁ MR LPS ¥R A
vz fracatlkinesig 2 (v % ¥ > § § ch FCSE R & HE - ’“"1' FEERET A
% 3 FCSeuz &% > nitrite ch A fF £ 4 0. 18+007igf4\: % 7.17£0.3QuM ;
3 ’ﬁ 2% FCS’ nitrite s % ## £ ¢ 0.18 £ 0.053 4 7] 16.97 £ 2.64M ; X @

.z 7 10% FCSusg &k s > nitrite sn A fF £ d 0,40 £0.06 7 5 3 4r 5
12.79 +152M: ¥ 72 %2 2% FCSH32 £ %8 - ¥ 2 0% FCSi2 % » LPS)%@
W24 pEis > e g & % ¢ fractalkined 339 * 157 pg/mkg 4c 5 9,171 +
1 924 pg/mb & 2% FCSk: % ;% - fractalkined 365 + 100 pg/mbki 5 9,721 +
1,299 pg/mk % 10% FCSgz & pF > se A # @2 F (813 £ 552 pg/ml)
fractalkine ™ 3§ 4r = 10,111 + 924 pg/mi LPS & 3 4« fractalkines4 ;& »
e 7 kB e FCSE 7 3258 fractalkinesa i o

s F F A e g TR

e B2 LPS (100pug/ml) 6] p# 8 > #isf 2R3 & &4 R @iE 5 o
fidz 15 0 A wF 11,318 (4533-A01) 12,128 (4533-A02p ¥ i3 #f ek 7]
OBy o B BATFLRIBR PG L ADES TG 9,139F (i 59.8% # ¢
B>t Incyte ESTen3k #1815 3,554 % » 2£ Incyte ESTengE3 5,5851) « &F
e chy h2) 97 0 7URJL LPS 15 th mRNA & % i) et 5 (Ratlo)
22RNL R HY Ratiohs eF %° 213 a B Fla 3 318F » 2
& 5 A TR IRH 4 A ALF ¥t A A 2 4 TR Ratio’] *t 0.5 158 B A F]>
AL G AT G RS A frdl et s (Chinnaiyan et al., 2002) ) & % fgp A fm
ve 2_ 3K F14 1 KEGG & BioCartaf AL B & {7 5 a B fE » 55 (% - ) 1
GO F#t 2 2 BGSSIic it 7 4 + ¥ sc 31f2 (£ 2) -

p\ -%5];1\ mPe ) v ;ﬁ’%ﬁmci%m?

Mz BT AN BRme b LPS &2 18 3-v ?ﬁ,gg‘, FRTE o v ?ﬁ"ﬁ
&2 pH 3-10NLe1 18 2> & |IEF & /A i 7 2 3 28 & - £ 2 20202 &~
1 SDS-PAGE (10-18%% ¥-v 4 + £ :&{7 4 4t- 5 SYPRO Ruby# ¢ {5 »
FEMFREEE e T T BT AR o B PSR LN
(Amersham Pharmacia Typhoon 9200F z_ Bl#% ' 82 if+* +#c %8 (PDQuest
7.1, Bio-Rad)g 7 247 - & - R AR A BETZ T v X2 h§
B RAE R FROBBTA AT E pl BE-BAEEZZ R
ZHBE c B3 REFR R FTEEERP RE B FTHEE R
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WP &
o~ AT Rk i34 T 4 F R T (MALDI-TOF) & 47 % %

1% MALDI-TOFMS 2 2 5B (Bl- )2 it F il g
BAEEH o 4ol F-o Bk spot 460 H MI403810.txtih %k ¢ 7 I FSE v
fa-kjzis > d F# kR MALDI-TOF 2 2 ¢ 50 £ 3 & 2Pk + § o #-txt
:hg%%l ~ Mascot p 7 Peptide MassFingerpring +7 » ¥ % & 3] P07895
(SODM) - # » @ tp g 2 T » 4 & AR SR EF 5 40%0

R 8L 70 (FBx 50T AT L% 9 Fop<005 @z)F
» & z MALDI-TOF #t A& 4 17 £ 2 & peaks chz A Bk B 7| b
MI1403810.pkl ﬁi;‘l » Mascot Search 53 MS/MS lon Searchi&= 5 % & 71 3
? 2 By # s3] PO7895 (SODM) &2 v e @ 4p = fFEenfin » E R E
F 5 13%- 4% A s 134 (B~ 2 227 4 L 3%- B9 F > p<O.05)F
Mg E_ s SODM (Bl ) -

- Btk AR B S|V - Hak it % ﬁ?f;;;{ AR 7| it
BTk 40 Mr (expt)=1768.8663 ~ 47 # & Ak A 7 5" KHHATYVN
NLNVTEEK.Y” o ¥ ¢t 7= ¥ d-5 A EL S 7 ”LLQDSVDFSLADAINTEFK”ﬁig.fJ
NCBI BLAST (http://www.ncbi.nlm.nih.gov/blast{) Protein: protein-protein
BLAST (blastp)éa\ o Bk R - dak g ARAEZ| TR0 F
£ 114,27 939 295 7 b1 SODMe H 4peh 248 39 F 195
WA rm}n # A4 (unnamed protein product)

I P’\ % 5142w HOA) A G Feo T eng i

e N E R RIL 24 LR o d tme s d Y A ke TR A
b A E 333 {7 genomicsgt proteomicss 45 o #rri A1 Feo LA 45 H
P E g B TR EAFRRLA LB RHREEHFALE R EH
TER LF T B e gk IL-6 P AR s 4 0 ¥ ¢F 7 5 #icfd chemokines
P& 4 > @ 4% - MCP-1 (Small inducible cytokine A2, CCL2MIP-3a (small
inducible cytokine A20, CCL20) CINC-2 (cytokine-induced neutrophil
chemoattractant-2 & # = macrophage inflammatory proteing2-MIP2B)
CINC-3 (cytokine-induced neutrophil chemoattractantz- # = macrophage
inflammatory protein 2, MIP2) LIX (small inducible cytokine B5, SCYB5)
fractalkine (CX3CL1) gl ) -

2o A B FE FR A e

d * CDNA R 7 #r i el F1 36 5 GeneBankis IDs > # #

SR B - ZAFID B RS A g FlG pow kB ﬁ?"u%‘fmz%rﬂ?
AR FL AT ) R L A M T RRGHR £ (513 ) 2R
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fmie g e B (TiE A 0 F]t cDNA LS #ry dhclonessa ki p & B e

A AIF Ry e FATORE TR 0 FI A FliE e 5 4 FE e UniGene IDIF 5
TR hikyy - BGSSKLjZ 153 B A F&t kv ¥ %A 5 537 B A o
He x5 27 BATFE 13 B v FiSE 24~ 4 & response to external
stimulus” "Immune response¥_p =/ 3 LPS#H # ch4 525 feni & 2 % o
% BGSSINA 11 > w7y 13 B AT 10 %9 FARFHE T ALAF &

# ¢ #Vinflammatory response® 3 6 & 2 %] (I11b » Ccl21b - Fgg - Fcor3 -
Aifl 2 Ahsg)¥? 548 -9 & (LIX ~ MIP-30. ~ MCP-1+ CINC-2 2 CINC-3) ©
A EEE RETSERS - Bl o

= ~MRNA & 30 B2 msl® 7 230 4 @i

%ﬁﬁ RT-PCR & #7 A # % B2 ¢ mMRNA 4 31 > ¥ INOS ~ VEGF ~
chimokines (MCP-X MIP-3a ~ CINC-1~ CINC-2~ CINC-3 %2 fractalkine)*
GAPDH it 7 &2 37 /235 ° ",f 7 VEGF A fjprerpfe fe ™ @ 3 L3R H AR A TF]
FWRAE LTI F FPIgts 4 §ARFAE Dk o fI* 7 3 R B2 444 INOS
SODM % 3-v F:e FFEnf % 5 @ w2 & enjg-v H 2020 ELISA &7 %
oo I * L AArEETH 0 ¢ 35 0 SB203580 (p38e #r#l) ~ U0126 (ERK e %7
)2 PDTC (NF«B re%7&)) % » 3 4 @i e -

TP RJD & fE e drA]  LPS §1 jgcim¥e 24 /] pF{s » SB203580 (p38e #74) -
U0126 (ERKre 47#]) 2 PDTC (NF«B Fe é7#]) 88 & & > nitrite 02 4 22 % ##
(B ~)oLPSH % km Pz $8 2z 2_ fractalkinep] £ SB203580 (p3&. %r#])2 U0126
(ERK fE &) cri® * @ &F ¥ chpt > > @ H A cnfe R 3 72 ¢ 2 3 fractalkine
R (BL) - #1582 S5 5RER* -
ANBTEHRB L Y FE SN L2 (T

Redrz wmie R BERTEAL S ST R EZFESL oK
7 (Ganoderma lucidum) i 4 &t ~ i gz > B 12 B 5 d ~ 2 BIRA
Bivgr TRHMES S G drdlimie 4 cniE* (Wang et al., 2008) 2
Freod A ST 2P fp¢ L LT (Murdannia bracteata) » &tk it (82 3]
4 BiTiC &4 5 2 ¢ bracteanolide A= 3L iT* &4F > #r4] INOS iz 7 8258
eNOS i {dp 1h-¢ figttdk 2 4756 15 % (Wang et al., 2007) 5 ¥ 45 s iE
(Clematis crassifolia) # #% % it 2_ ibotanolide B calceolarioside Btrans-caffeic
acid#2 anemonin - —) & E s im#e § drd g L eniT® o H @ x 12 anemonin
it * BodF 0 4] INOS 36 H 2 mMRNA ch& L (R1L =)@ kR 40 M Heh
MR wmEAr F 22320 §F RS2 2 25 eNOS @+ =) (Lee et al,
2008) £ % ¥ (Pogonatherumcrinitum)4 &8 3] 9 B LiEH it £ 45 (B
Le L7 L) mwmiea 4 (Wang etal, 2008) ¥ “F > = 23 (Bidens
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chilensis) it 2. 8 B & {1 & 4 » -] 2 L § (Mtisthunbergii)F 11 &=+
it &% % 238 (Carpesiumnepalense)z. 1 B i B FH &5 > 113 His §
A T HF o 2L N F T e O 2 T AT R e TR 2
Had @i reEay At BL- ~Lt a2 4 -2 1)o
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R N LR LGRS | PRI e R U el R
(-) *F 5% ¢ 4l ef@cd TIMP-1 2 VEGF & %5 5  TIMPs
£ 3 #r4] matrix metalloproteinases (MMRs$)& 14 » 1 7 6 7 & #
2% LF R > MMPs &2 TIMPs (- f§7h# 2 4 = (Gatsioset al.,
1996): & LPS k2 ¥ K B ¥ 2% TIMP-1 &4 3% - VEGF it ¥
B AP BATA A MIBIRE R hE d o @ JIF e oy
4 BaRmE A E o Bt F N REe B R Frd e e AR
= o EJ? LPS ¢ VEGF #4497 & > 36 RT-PCRA % » + 7 1
# I VEGF mRNA & Ry 5 H4e eIl % o
(F)IL-6 HdfZF o Livh Mg L hd d o LaEp A
2tk (EA.hy926%%k TNF-a % IL-1B 1 € ¢ IL-6 crd P Bg 3
‘e(Galleyet al., 1999)° 1345 F/k 47§ > RTai 2 T 2 1R 5
B Haipd IL-6 ek R & omiiaie B XN 4p B cnfl B
(Souteret al., 2001)-
(=) A8 % (chemokines} 7 &1 ¥ 2 = 3l9 x 3k 4 & (trafficking) - 4#
%o (recruiting)s /Li£ (recirculationjri 4 o 5 6 fAAR ik > €
P A ek LPS fjcm & 3 o %5 3E CDNA #4588 » 474 B IR > 41t
#rE Cc2lb 2z 4F i g2 &% B Cxer3 2 Cerl0 2 mRNA 4 0
TP H e dEE o TR E MR F g F ¥ (acute respiratory
distress syndrome ARDS)fs & - ARt ik 2 AR jrd 2% Fin
AHREGAFER MY TR ERREL BOL - R
A A K ARDS sk b oo B imipy £ & ehd d (Puneetet al.,
2005) % i RT-PCR 1445 » & s 481 3 © CC F2&h
MCP-1 2 MIP-3a - CXC 72% 11 CINC-1 ~ CINC-2 2 CINC-3 fri7
# heh CX3C po& i fractalkine » szt AR 1 ik o mMRNA 375 &
Fehlt AR %o
SO HEEE Y TR s g
(- ) #E4RE 2 3% WAL % #cdp 2 BioCartayr KEGG FALE 4 17 > 7
EREFEY Fim2 4 P LB BT R BT 0w H A
A R G RLfR e FIR O
(=)1* BGSSI GO FHES 47 Sdcdy > ¥ ML RiL2 { =
Fenfl Fle -0 B anifz (Ashburneret al., 2000)° %8 & st4 4~
F e 3 3 > 700G snenit LIPS # chd L2 IR & L
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BRIt > A I RT-RS 2 B en 3B ant A
4 15 (Calvanoet al., 2005)-
) AR %P X LPSHTgis g 4 so g en 152 1B A F]& 22 B F-v f;ﬁ‘r?
o AR A %50 UniGene |DSIF,?$%J » BGSSJt ;N e 7
ﬁzp’ At E R LG IS8 B AT ke TV 7rﬁt BGSSJ“Lr‘,qu (F#ﬁz&
¥ = 89.9%) jFaEt 537 A g B¢ kg 271 A& F]&r 13
.[a; o HidiE F¢ﬁ¢&ﬁt/> ¥ .response to external stimulus™ + £
& 3 % “response to stresss “response to external stimulug”
“response to biotic stimulug” % ~ #g 2. % e p o
() #:i6 BGSSI~ 47> 7 13 B AF & 1083y FTELAF BT A0S
”42;7mfﬁél,‘€°“/T‘J FXF R LPS 3% 4 = E & ¢ "Immune
response™ X Iipg T > » FFFTHAR T w o BEATF L
71445 > % 6 B A&7 (II1b~ Ccl21lb~ Fgg~ Fcgr3~ Aifl %2 Ahsg)
BE U TEMEB . Ak Fods st >3 5 k9
(LIX ~ MIP-3a ~ MCP-1~ CINC-2 2 CINC-3)i jF #5303 X F )G
= ~LPS# % NF«xB 2 it B2 fme p N IRE F R ™ i 3 L BRS
(- ) ArrayXPath 3 ® &4 730 & @i fend FFa g1 2 > B ¥ i
¥% BioCartaz KEGG FALE > @ 4% in4p § Pl i st e 4 5
&)"E‘J»} ¥ & 7 & BRE A {7904 K (P-value pathways scoresk
2B A R 20 B ensk i (Q-value: significance for any individual
pathway) ‘EFT iﬁ FI{ REET Fasir> Vo
(=) ##7% 2 BGSSJ¥& ArrayXPath4 17 LPS §1jcis #4548 27 36 7
807 % 7 4% > ArrayXPath4 4712 P-value¥? Q-value= ] *+ 0.05
SH2 L B T2 P2 B F e B IL LPS¥ NF«B (& 1+
S el R

(=) 213 BGSSJIZ ArrayXPath~ 47 » % 3] LPS k> 3% § A F]2
Fo FTAAEBRATERICH > a3 NFB BT o & 351 25D
& 7 (Piasl 3¢ ¥ (SPA6)» #2 NF«B i& it {5 ch™ 3 4 7]
(IL-1RN -~ IL-18 2 CD4)% 3% # (IL-6 2 MCP-1)#4 3 o 314 ¢
Foar o4 P i iR 2 @ 45 ¢ "Signal transduction through
IL-1R” ~ "Msp/Ron receptor signaling pathway’”’LDL pathway
during atherogenesig””IL-5 signaling pathway”) 1 % & = engF 2
hd JLZ BIT e (Blde e s 2 B R T B R
2 iz fg s =)o

(2) Bl 151 % >~ BT ATFIR b9 Ty i~ i
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o
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L2 e fgsi b= dv o BP0 g g A ESE 5 M mRNA

= Ropsuh 2 Mpo; #v % ¢ 4% : PRDX1-SODM~FRIH 2 FRIL1-
2P IL-1B ~IL-6 2 MCP-1:omRNA & 3-v B £ & H 4v > 4
Rape bk L lmie s 3 8 e I (Zeukeet al., 2002)0 5= f&

' #e g % ¥% >t "Msp/Ron  receptor signaling pathwa§””LDL
pathway during atherogenesis™ ¢ - Ron (transmembrane receptor
kinase)s transmembrane receptor kinasg £ e & i & pF 751 4=

= % F & (Wang et al.,, 2002): » Msp (macrophage-stimulating
protein)e 14 % ¥ w?7 B i Ron 482 s i T pEer sl e gl R

s (Wanget al., 2002)- atherogenesig_— & |+ e & % L F & o

(Z)IL-1B~CD4 2 IL-6 %2 a4 IL-5 2 LB o g L E T o
g IL—lB 2 IL-6 v4if i~ # & i F i iwee (eosinophil)e &
LETAL R L s 4 (HIV-1) 7 548 CDA M@xt FEERRER
(chemokine coreceptofrsCCR3~ CCR5% CXCR4): i&m g 4 % 7
% ¥ 3k % (mononuclear cells) (Clat al., 2000)-

(=)* B2 2 3p /& mre 2_ IL-1RN (IL-1 receptor antagonistp # 4 3%
Fulb k) > ¢ X 3 LPShfjgem 3 4c 2 mRNA £ 38 (Dewberryet
al., 2000; Eisenbergt al., 1990)> iv H A g4 p w0 1% % 5 & o

(- )58 BGSSJA 4+ » Piasl (protein |nh|b|tor of activated STATZE)
Robpsuh (recombining binding protein suppressor of hair,lé%P-J;ﬁ
wﬁ;ﬁﬁ: #p " “transcription regulator activity? ¥ ¥ %2 NF«B it 4 B

3 322 o Piasl #_PIAS 3-v 372%e—- | » ¥ %ﬁﬁ Fr4] DNA % &
r’ﬁf’v’# & #4573+ STATL (Liu et al., 1998% NF-«B (Liu et al.,
2005) 75 % e o m LPS 1 cim?z i3 & NFxB /&1 > ¥ 50 &2
Piasl mz\,mg #»P%F i B - Ropsuh £.- 4 DNA %2 &v > &
NFkB eh T 3 2L BB pEd &a B IL-6 94 3L (Vales and
Friedl, 2002) w A g A mfe Notch4-Rbpsuheis it o 7 r e
LPS #73% % < apoptosis (MacKenziet al., 2004)- F]¢ > Rbpsuh
BT A By T o

(~MLPS gty » fwre 4 2 p S REeni®® @ 45 1 Ff LI
(IL-1RN) ~ Frim Pz 42 ;8 ¢4+ 5+ = (Rbpsun) 2 w3 it i * (Mpo -
PRDX1-SODM-FRIH %2 FRIL1) (Rivollieret al., 2006)(@® = -+ —) -

T BT EHB LAY T EEN L2 (EY
(C)BRZZ 2B B P E G FR e 2 LAERGTY > T ¥4 Hr
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R ER YA

Pathways of BioCarta Gene symbol ?
IL-5 signaling pathway I11b Cd4 10
iINOS-dependent IL-12 pathway in NK cells |Cd4 Cxcr3 13
Nuclear receptors in lipid metabolism and toxicipabcal Cypdbl Cyp2el Cyp7al 34
Selective expression of chemokine recefCd4 Cxcr3 26

during T-cell polarization

Pathways of KEGG Gene symbol
Pantothenate and CoA biosynthesis Coasy Dpyd Dpys 14
B-Alanine metabolism Aldhla4 Abat Dpyd Dpys 25
Phenylalanine metabolism Aldh3al Mpo 18
y-Hexachlorocyclohexane degradation Cyp4f4  Cyp2al Cypdbl Cypzel 36
Carbon fixation Fbpl Fbp2 22
Pentose phosphate pathway Fbpl Fbp2 23
Tryptophan metabolism Cyp4f4 Cyp2al Aldhlad Cypdbl Cyp2el |60
Histidine metabolism Aldh3al Aldhla4 25
Fatty acid metabolism Cyp4f4 Cyp2al Aldhlad Cypdbl Cyp2el |67
Bile acid biosynthesis Aldhla4 Cyp7al 29
Propanoate metabolism Aldhla4 Abat 30
Fructose and mannose metabolism Fbpl Fbp2 30
Butanoate metabolism Aldhla4 Abat 31
Glycolysis / Gluconeogenesis Fbpl Aldh3al Fbp2 Aldhla4 62
Tyrosine metabolism Dbh Aldh3al 34
Prostaglandin and leukotriene metabolism [Tbhxasl  Mpo 40
Pyrimidine metabolism Poli Dpyd Dpys 98
Phosphatidylinositol signaling system Plcg2 Akt2 Prkdc Hunk 184
Purine metabolism Poli Pdelb 160

% Total genes number of this pathway in BioCarta BIG database.
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Gene Name

Transcription regulator activity

Rat homeoprotein (rDIx) mRNA, complete cds.
Mouse sox-4 mRNA.
Mouse mRNA for J kappa RS-binding protein.

Mouse protein inhibitor of activated STAT proteilAB1 mRNA, complete cds.

Mouse mSox5L mRNA, complete cds.
Mouse mRNA for transcription factor SEF2.
PPAR gamma coactivator-1

Gene Human .

GeneBank ID g o) homoloGene R3O b)
L24443 DIx5 Hs.99348  4.87
X70298 Sox4 Hs.357901  2.57
X17459 Rbpsuh Hs.479396  2.28
AF077950 Piasl Hs.162458 0.42
AB006330 Sox5 Hs.434948  0.40
X91753 Tcfa Hs.200285 0.29

AAD51615 PPARGCI1A Hs.527078  0.19

Structural molecule activity

Mouse histidine-rich Ca2+ binding protein mRNA, qaete cds.
Rat gamma-E-crystallin (gamma 3-1) mRNA, complete. c
Rat androgen binding protein mRNA.

Rat cTNI mRNA for cardiac troponin .

zeta-crystallin [Mus musculus=Mouse, liver, mMRNA23 nt].

AF158597 Hrc Hs.436885 9.81
JO0716 Cryge Hs.546247  6.09
M15034 Shbg Hs.46319  0.33
X58499 Tnni3 Hs.512709  0.28
S70056 Cryz Hs.83114  0.09

Motor activity

Rat mRNA for alternatively spliced smooth muscleosip heavy chaitfclone
RAMHC21).
Mouse Kif21b (Kif21b) mMRNA, complete cds.

X16262 Myh11l Hs.460109 2.36

AF202893 Kif21b Hs.169182  0.37

Enzyme regulator activity

Dedicator of cytokinesis 10

Rat phosphorylated N-glycoprotein (pp63) mRNA, cteteocds.

Rat mRNA for Sp17 protein.

Rat postsynaptic density protein (citron) mRNA, pbtete cds.

Mouse (Mus) musculs genomic DNA, chromosome 7, &Bh3LC, complet
sequence.

Rat (Wistar) mRNA for amyloid precursor-like proted.

BAA91583 DOCKI10 Hs.46578 10.74
M29758 Ahsy Hs.324746  4.75
AJ131888 Soal7 Hs.286233  4.68

AF039218 Cit Hs.119594  4.40
AP001916 Cdknlc Hs.106070  3.06

X77934 LOC64312 Hs.370247  2.73

Signal transducer activity

Rat inositol polyphosphate 5' phosphatase ShipRBERRNA, complete cds.
Rat phospholipase C type IV mRNA, complete cds.

Murine interleukin 1-beta gene.

Mouse beta chemokine Exodus-2 mRNA, complete cds.
KIAA1568 protein

Rat PND gene encoding atrial natriuretic factomptete cds.

Rat ITPR2 gene for type 2 inositol triphosphatespor.

Mouse mRNA for T-cell surface glycoprotein CD4 (18T

Rat ITPR2 gene for type 2 inositol triphosphatesptor.

Mouse olfactory receptor gene cluster, OR17 and G&s.

Mouse IRR mRNA for insulin receptor-related receptomplete cds.
Rat GDNF receptor-beta mRNA, partial cds.

Rat chemokine receptor CXCR3 mRNA, complete cds.

U55192  Inpp5d Hs.262886  7.89
1365 Plcg2 Hs.413111 6.74
X04964 I11b Hs.126256  6.34
88302 Ccl21b Hs.57907 5.37
BAB13394 ROBO2 Hs.13305 5.10
K02062 Nppa Hs.75640  4.60

X61677 Itpr2 Hs.512235 3.65
X04836 Cd4 Hs.17483  3.65
X61677 Itpr2 Hs.512235 3.65
AJ251155 Olfr70 Hs.12509  3.50
AB007135 Insrr Hs.248138  3.46

AF003825 Gfra2 Hs.441202 3.20
228642 Cxcr3 Hs.198252  3.18

chemokine (C-C motif) receptor 10 AF215982 Gpr2 Hs.278446  3.07
Rat mRNA for G-proteircoupled receptor, complete cds and 3 spli AB015646 Hrh3 Hs.251399  3.02
products.
Rat mRNA for P2X5 protein. X92069 P2rx5 Hs.408615 3.01
Rat mRNA for thrombopoietin, complete cds. D32207 Thpo Hs.1166  2.87
Rat mRNA for nuclear receptor binding factor-1, qbete cds. AB015724 Nrbfl Hs.183646 2.86
Rat protein-tyrosine-phosphatase mRNA, complete cds M33962 Ptpnl Hs.417549  2.76
Mouse prominin-like protein mRNA, partial cds. ARIA3 Prom2 Hs.469313  2.58
Mouse (Mus) domesticus interleukin 1 receptor aoméd (IL-1RA) mRNA. M64404 I11rn Hs.81134  2.38
Rat VTR 15-20 receptor mRNA, complete cds. U76206 Gpr105 Hs.2465  2.36
Rat class lll Fc-gamma receptor mRNA, complete cds. M64368 Fcgr3 Hs.352642  2.23
Rat thymocyte mRNA for 37K chain of CD8 antigen. 4800 Cdsb Hs.405667 0.37
Transporter activity
Rat fructose-1,6-bisphosphatase mRNA, complete cds. M86240 Fbpl Hs.494496 8.41

Rat small zinc finger-like protein (TIM9b) mRNA, eplete cds.
Rat lipoprotein-binding protein mRNA, complete cds.

Rat Rad50 mRNA, complete cds.

Rat sulfate anion transporter (sat-1) mMRNA, congpdets.

Rat mRNA for aquaporin 7, complete cds.
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AF150106 Fxcl Hs.54943  7.62
u90725 Hdlbp Hs.471851  7.48
AF218576 Rad50 Hs.242635 5.71
L23413  Sc26al Hs.549105 5.14
AB000507 Aqp7 Hs.455323  4.63
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Gene Name GeneBank Gene  HomoloGene Ratio
ID SymboP’  of human? b)
large conductance calcium-activated potassium aHdmeia2 subunit AAF36562 KCNMB2 Hs.478368 4.01
Rat ITPR2 gene for type 2 inositol triphosphatepor. X61677 Itpr2 Hs.512235 3.65
Mouse IRR mRNA for insulin receptor-related receptomplete cds. AB007135 Insrr Hs.248138  3.46
Rat mRNA for sodium/glucose cotransporter. D16101 Sc5al Hs.1964 3.41
Rat mRNA for P2X5 protein. X92069 P2rx5 Hs.408615 3.01
Mouse importin alpha S2 mRNA, complete cds. AFOZ077  Kpnab Hs.470588 2.92
Rat mRNA for NB-3, complete cds. D87248 Cntn6 Hs.387300 2.71
Mouse prominin-like protein mRNA, partial cds. ARIA3 Prom2 Hs.469313 2.58
Rat sodium-dependent high affinity glutamate trangy GLTL1A mRNA, AF297648 Scla2 Hs.502338 2.47
complete cds.
Rat mRNA for RAC protein kinase beta, complete cds. D30041 Akt2 Hs.515406 2.36
Rat E11 antigen epitope (OTS-8) mRNA, complete cds. U32115 Gp38 Hs.468675 0.37
Rat potassium channel protein (RHK1) mRNA, comptete. M32867 Kcna4 Hs.458267 0.36
Rat mRNA for dihydropyrimidine dehydrogenase, coetplcds. D85035 Dpyd Hs.335034 0.22
Rat potassium channel (KCNQ2) mRNA, complete cds. FO8v453 Keng2 Hs.4975 0.13
Antioxidant activity
Mouse MPO mRNA for myeloperoxidase (EC 1.11.7). X5 Mpo Hs.458272 2.73
Catalytic activity
Transferase activity
CG10575 gene product AAF50749 Coasy Hs.296422 6.18
Rat postsynaptic density protein (citron) mRNA, pbete cds. AF039218 Cit Hs.119594 4.4
Rat Gb3 synthase mRNA, complete cds. AF248544 Adgalt Hs.105956  3.89
dJ18C9.2 (novel gene (locus D20S101) similar to @anglutamyltranspeptidas CAB61787 GGTL3 Hs.433738  3.88
contains CCA trinucleotide repeat, based on Genandri-genesh predictions.)
Mouse IRR mRNA for insulin receptor-related receptomplete cds. AB007135 Insrr Hs.248138  3.46
Mouse histone acetyltransferase querkopf mRNA, deragds. AF222800 Myst4 Hs.35758  3.13
Mouse (Mus) musculs genomic DNA, chromosome 7, &Bh31C, complet AP001916 Cdknlc Hs.106070 3.06
sequence.
Rat mRNA for RAC protein kinase beta, complete cds. D30041 Akt2 Hs.515406 2.36
Mouse DNA-PKcs mRNA, complete cds. D87521 Prkdc Hs.491682 0.44
Rat mRNA for beta-alanine oxoglutarate aminotranasfe, complete cds. D87839 Abat Hs.336768 0.34
Mouse DNA polymerase iota (Poll) mRNA, complete.cds AF151691 Poli Hs.438533 0.33
Mouse putative membrane-associated guanylate kidas@Magicl) mRNA, AF027504 Baiapl Hs.476636  0.29
alternatively spliced a form, partial cds.
Rat FGR mRNA. X57018 Far Hs.1422  0.26
Rat alpha 2,6-sialyltransferase mRNA, complete cds. L29554 Sat7c Hs.337040 0.23
Rat putative N-acetyltransferase Camello 4 (cnthBNA, complete cds. AF185570 Nat8 Hs.14637 0.23
Mouse hormonally upregulated neu tumassociated kinase (Hunk) mRN  AF167987 Hunk Hs.109437 0.17
complete cds.
Mouse DMR-N9 gene, exons 4 and 5, and BKI-gene encoding myotor 238015 Dmi5 Hs.898 0.16
dystrophy protein kinase.
Hydrolase activity
Rat mRNA for pl esterase (ES-4). X81825 Cesl Hs.499222 10.47
Rat fructose-1,6-bisphosphatase mRNA, complete cds. M86240 Fbpl Hs.494496 8.41
coagulation factor Xl AAA51985 F11 Hs.1430 7.96
Rat inositol polyphosphate 5' phosphatase ShipRBERRNA, complete cds. U55192 Inpp5d Hs.262886  7.89
Rat spermatogenic cell/sperm-associated bifading protein homolog Sa u77918 Psmc3 Hs.250758  7.38
mRNA, complete cds.
Rat phospholipase C type IV mRNA, complete cds. 1365 Plcg2 Hs.413111 6.74
Murine interleukin 1-beta gene. X04964 111b Hs.126256 6.34
Mouse ATP-binding cassette 1, sfamily A, member 1 (Abcal) gene, compl AF287263 Abcal Hs.429294 5.79
cds.
Rat Rad50 mRNA, complete cds. AF218576 Rad50 Hs.242635 5.71
Mouse ubiquitin specific protease UBP43 mRNA, catpkds. AF069502 Uspl8 Hs.38260 4.38
Rat mRNA for muscle fructose-1,6-bisphosphatase. 008046 Fbp2 Hs.61255  3.46
Rat protein-tyrosine-phosphatase mRNA, complete cds M33962 Ptpnl Hs.417549 2.76
Rat mRNA for NB-3, complete cds. D87248 Cntn6 Hs.387300 2.71
prostasin AAC41759 PRS3 Hs.75799 2.6
Rat GTP cyclohydrolase | mMRNA, complete cds. M58364 Gch Hs.86724  2.47
Mouse calmodulin-dependent phosphodiesterase (PDEDBBNA, complete cds. L01695 Pdelb Hs.530871 0.27
Mouse tumor stroma and activated macrophage praéteM-1 (DLM-1) mRNA,  AF136520 Zbpl Hs.302123 0.25
complete cds.
Rat mRNA for dihydropyrimidinase, complete cds. 263 Dpys Hs.443161 0.22
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Oxidoreductase activity
Rat mRNA for thromboxane synthase, complete cds. 8723 Thxasl Hs.520757 6.75
Rat cytochrome P450 4F4 (CYP4F4) mRNA, complete cds U39206 Cyp4fa Hs.268554 5.17
Rat mRNA for ibal, ionized calcium binding adapteslecule 1, complete cds. D82069 Aifl Hs.76364  4.75
Rat dopamine beta-hydroxylase mRNA, complete cds. 12407 Dbh Hs.223858 4.36
Rat cytochrome P450a (3-methylchlanthrémdcible; with high testosterol J02669 Cyp2al Hs.439056 4.23
7-alpha activity), mMRNA, complete cds.
Rat aldehyde dehydrogenase mRNA, complete cds. 33036 Aldh3al Hs.531682 3.84
Rat mRNA for muscle fructose-1,6-bisphosphatase. 008046 Fbp2 Hs.61255  3.46
Rat aldehyde dehydrogenase mRNA, complete cds. 88239 Aldhlad Hs.436437 3.33
Mouse MPO mRNA for myeloperoxidase (EC 1.11.7). X5 Mpo Hs.458272  2.73
Rat RRCHDH mRNA (3'-end) for choline dehydrogenase. X94769 Chdh Hs.126688 0.3
Rat cytochrome P450 isozyme 5 (P450 IVB2) mRNA, plete cds. M29853  Cypdbl Hs.436317 0.25
Rat 21-hydroxylase mRNA, complete cds. U56853 Cyp2lal Hs.278430 0.24
Rat mRNA for dihydropyrimidine dehydrogenase, coetplcds. D85035 Dpyd Hs.335034 0.22
Rat cytochrome P450IIE1 gene, complete cds. M20131 Cyp2el Hs.12907  0.22
Mouse type 5 17beta hydwgsteroid dehydrogenase (HSD17B5) gene, exon ¢  AF110414 Akric6 Hs.177687 0.16
complete cds.
Rat cholesterol 7-alpha-hydroxylase (CYP7) mRNAnptete cds. J05430 Cypral Hs.1644  0.15
zeta-crystallin [Mus musculus=Mouse, liver, mMRNA23 nt]. S70056 Cryz Hs.83114  0.09
Helicase activity
Rat spermatogenic cell/sperm-associatedbifading protein homolog Sata mRN u77918 Psmc3 Hs.250758  7.38
complete cds.
Mouse ATRX protein (Atrx) mRNA, complete cds. AF@B2 Atrx Hs.533526  0.25
Isomerase activity
Rat mRNA for thromboxane synthase, complete cds. 8723 Thxasl Hs.520757 6.75
Ligase activity
Mouse narf mRNA for neural activity-related ringdier protein, complete cds. AB043550  Trim2 Hs.435711 0.31
RNA editase activity
Mouse tumor stroma and activated macrophage pr@eM-1 (DLM-1) mRNA, AF136520 Zbpl Hs.302123 0.25
complete cds.
Binding activity
Protein binding
Rat inositol polyphosphate 5' phosphatase ShipRBERRNA, complete cds. U55192  Inpp5d Hs.262886  7.89
Rat mu-protocadherin mRNA, complete cds. AF221952 Mucdhl Hs.165619  7.06
Rat phospholipase C type IV mRNA, complete cds. 1365 Plcg2 Hs.413111 6.74
Rat Rad50 mRNA, complete cds. AF218576 Rad50 Hs.242635 5.71
Rat norvegicus myosin binding protein H mRNA, coetelcds. AF077338  Mybph Hs.927 5.08
podocin CAB83272 NPHS2 Hs.412710 4.98
Rat homeoprotein (rDIx) mRNA, complete cds. L24443 DIX5 Hs.99348  4.87
Rat mRNA for ibal, ionized calcium binding adapteslecule 1, complete cds. D82069 Aifl Hs.76364 4.75
Rat brain mRNA for neuronal death protein, comptete. D83697 Bid3 Hs.87247  3.78
Rat (Wistar) mRNA for tau microtubule-associatedtein. X79321 Mapt Hs.101174 3.38
Rat chemokine receptor CXCR3 mRNA, complete cds. 228642 Cxcr3 Hs.198252 3.18
chemokine (C-C motif) receptor 10 AF215982 Gpr2 Hs.278446  3.07
Mouse (Mus) musculs genomic DNA, chromosome 7, &Bh31C, complet AP001916 Cdknlc Hs.106070  3.06
sequence.
Mouse tumor protein D53 (mD53) mMRNA, complete cds. AF004428  Tpd52I1 Hs.201482 2.86
Rat mRNA for NB-3, complete cds. D87248 Cntn6 Hs.387300 2.71
Mouse non-erythrocyte beta spectrin mMRNA, compieie AF017112 Spnb2 Hs.503178 2.42
Rat mRNA for RAC protein kinase beta, complete cds. D30041 Akt2 Hs.515406 2.36
Rat mRNA for alternatively spliced smooth muscle myosieavy chain (clon X16262 Myh11l Hs.460109 2.36
RAMHC21).
Rat class Il Fc-gamma receptor mRNA, complete cds. M64368 Fcgr3 Hs.352642 2.23
Mouse protein inhibitor of activated STAT proteitAB1 mRNA, complete cds. AF077950 Piasl Hs.162458 0.42
Rat thymocyte mRNA for 37K chain of CD8 antigen. 4800 Cdsb Hs.405667 0.37
Rat potassium channel protein (RHK1) mRNA, comptete. M32867 Kcnad Hs.458267 0.36
Rat androgen binding protein mRNA. M15034 Shbg Hs.46319 0.33
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Gene Name D SymboP! of human®  Ratio
Mouse narf mMRNA for neural activity-related ringdier protein, complete cds. AB043550 Trim2 Hs.435711 0.31
Mouse mRNA for transcription factor SEF2. X91753 Tcf4 Hs.200285 0.29
Rat cTNI mRNA for cardiac troponin . X58499 Tnni3 Hs.512709 0.28
Mouse calmodulirdependent phosphodiesterase (PDE1B1) mRNA, con L01695 Pdelb Hs.530871 0.27
cds.
Mouse ATRX protein (Atrx) mRNA, complete cds. AFO32 Atrx Hs.533526 0.25
PPAR gamma coactivator-1 AAD51615 PPARGC1A Hs.527078 0.19
Nucleotide binding
Rat spermatogenic cell/sperm-associated bifading protein homolog Sa u77918 Psmc3 Hs.250758 7.38
mRNA, complete cds.
Mouse ATP-binding cassette 1, sub-famdy member 1 (Abcal) gen AF287263 Abcal Hs.429294 5.79
complete cds.
Rat Rad50 mRNA, complete cds. AF218576 Rad50 Hs.242635 571
Rat postsynaptic density protein (citron) mRNA, pbete cds. AF039218 Cit Hs.119594 4.4
Mouse IRR mRNA for insulin receptor-related receptomplete cds. AB007135 Insrr Hs.248138 3.46
Rat mRNA for P2X5 protein. X92069 P2rx5 Hs.408615 3.01
Rat mRNA for NB-3, complete cds. D87248 Cntn6 Hs.387300 2.71
Rat mRNA for alternatively spliced smooth muscleosiy heavy chain (cte X16262 Myh11 Hs.460109 2.36
RAMHC21).
Rat mRNA for RAC protein kinase beta, complete cds. D30041 Akt2 Hs.515406 2.36
Mouse Kif21b (Kif21b) mMRNA, complete cds. AF202893 Kif21lb Hs.169182 0.37
Rat RRCHDH mRNA (3'-end) for choline dehydrogenase. X94769 Chdh Hs.126688 0.30
Mouse putative membrane-associated guanylate kifiafdagi-l) mRNA, AF027504 Baiapl Hs.476636 0.29
alternatively spliced a form, partial cds.
Rat FGR mRNA. X57018 Far Hs.1422 0.26
Mouse ATRX protein (Atrx) mMRNA, complete cds. AFO32 Atrx Hs.533526 0.25
Mouse hormonally upregulated neu tunassociated kinase (Hunk) mRN AF167987 Hunk Hs.109437 0.17
complete cds.
Mouse DMR-N9 gene, exons 4 and 5, and BKI-gene encoding myotor 738015 Dmil5 Hs.898 0.16
dystrophy protein kinase.
Nucleic acid binding
Rat lipoprotein-binding protein mRNA, complete cds. u90725 Hdlbp Hs.471851 7.48
Mouse RNA-binding protein mHuUC-L mRNA, complete cds u29148 Elavi3 Hs.1701 6.21
Rat Rad50 mRNA, complete cds. AF218576 Rad50 Hs.242635 571
Rat homeoprotein (rDIx) mRNA, complete cds. L24443 DIX5 Hs.99348 4.87
Mouse mRNA for death inducer-obliterator-1 (Dio-1). AJ238332 Didol Hs.551527 3.69
Rat hairless protein mRNA, complete cds. U71293 hr Hs.272367 3.55
Rat mRNA for P2X5 protein. X92069 P2rx5 Hs.408615 3.01
Mouse sox-4 mRNA. X70298 Sox4 Hs.357901 2.57
Mouse mRNA for J kappa RS-binding protein. X17459 Rbpsuh Hs.479396 2.28
Mouse protein inhibitor of activated STAT proteifAB1 mRNA, complett AF077950 Piasl Hs.162458 0.42
cds.
Mouse CDC45-related protein (Cdc45) mRNA, compiete. AF098068 Cdc4sl Hs.474217 0.42
Mouse mSox5L mRNA, complete cds. AB006330 Sox5 Hs.434948 0.4
Mouse DNA polymerase iota (Poll) mRNA, complete.cds AF151691 Poli Hs.438533 0.33
Mouse mRNA for transcription factor SEF2. X91753 Tcf4 Hs.200285 0.29
cleavage stimulation factor AAA35691 CSTF1 Hs.172865 0.26
Mouse tumor stroma and activated macrophage prddtikl-1 (DLM-1) AF136520 Zbpl Hs.302123 0.25
mRNA, complete cds.
Mouse ATRX protein (Atrx) mMRNA, complete cds. AFO2 Atrx Hs.533526 0.25
PPAR gamma coactivator-1 AAD51615 PPARGC1A Hs.527078 0.19
lon binding
Mouse histidine-rich Ca2+ binding protein mRNA, qaete cds. AF158597 Hrc Hs.436885 9.81
Rat mu-protocadherin mRNA, complete cds. AF221952  Mucdhl Hs.165619 7.06
Rat phospholipase C type IV mRNA, complete cds. 1365 Plcg2 Hs.413111 6.74
Murine interleukin 1-beta gene. X04964 111b Hs.126256 6.34
Rat mRNA for ibal, ionized calcium binding adapteolecule 1, complet D82069 Aifl Hs.76364 4.75
cds.
Rat dopamine beta-hydroxylase mRNA, complete cds. 12407 Dbh Hs.223858 4.36
Rat hairless protein mRNA, complete cds. uU71293 hr Hs.272367 3.55
Mouse MPO mRNA for myeloperoxidase (EC 1.11.7). X5 Mpo Hs.458272 2.73
Mouse protein inhibitor of aatated STAT protein PIAS1 mRNA, comple AF077950 Piasl Hs.162458 0.42
cds.
Mouse DNA polymerase iota (Poll) mMRNA, complete.cds AF151691 Pali Hs.438533 0.33
Mouse narf MRNA for neural activity-related ringdier protein, complete cds. AB043550 Trim2 Hs.435711 0.31
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Receptor binding
Murine interleukin 1-beta gene. X04964 I11b Hs.126256 6.34
Mouse beta chemokine Exodus-2 mRNA, complete cds. 88302 Ccl21b Hs.57907 5.37
Rat PND gene encoding atrial natriuretic factomptete cds. K02062 Nppa Hs.75640 4.60
Mouse mRNA for T-cell surface glycoprotein CD4 (18T X04836 Cd4 Hs.17483 3.65
Rat mRNA for thrombopoietin, complete cds. D32207 Thpo Hs.1166 2.87
Rat mRNA for nuclear receptor binding factor-1, gdete cds. AB015724 Nrbfl Hs.183646 2.86
Mouse prominin-like protein mRNA, partial cds. ARIA3 Prom2 Hs.469313 2.58
Mouse (Mus) domesticus interleukin 1 receptor amméd (IL-1RA) mRNA. M64404 I11rn Hs.81134 2.38
Rat thymocyte mRNA for 37K chain of CD8 antigen. 4800 Cd8b Hs.405667 0.37
Oxygen binding
Rat cytochrome P450 4F4 (CYP4F4) mRNA, complete cds U39206 Cyp4fa Hs.268554 5.17
Rat cytochrome P450 isozyme 5 (P450 IVB2) mRNA, plete cds. M29853  Cyp4bl Hs.436317 0.25
Peptide binding
Rat chemokine receptor CXCR3 mRNA, complete cds. 228642 Cxcr3 Hs.198252 3.18
chemokine (C-C motif) receptor 10 AF215982 Gpr2 Hs.278446 3.07
Steroid binding
Rat androgen binding protein mRNA. M15034 Shhg Hs.46319 0.33
Rat 21-hydroxylase mRNA, complete cds. U56853 Cyp2lal Hs.278430 0.24
Cofactor binding
Rat mRNA for beta-alanine oxoglutarate aminotranasfe, complete cds. D87839 Abat Hs.336768 0.34
Rat RRCHDH mRNA (3'-end) for choline dehydrogenase. X94769 Chdh Hs.126688 0.30
Lipid binding
Rat postsynaptic density protein (citron) mRNA, ptete cds. AF039218 Cit Hs.119594 4.40
Vitamin binding
Rat mRNA for beta-alanine oxoglutarate aminotranasfe, complete cds. D87839 Abat Hs.336768 0.34
Molecular_function unknown
Rat clone C53 CDKS5 activator-binding protein mRNAmplete cds. AF177476 Cdk5rap3 Hs.20157 5.92
BCL7A CAA62011 BCL7A Hs.530970 5.57
Mouse IdIBp (LDLB) mRNA, complete cds. AF109377 Cogl Hs.283109 3.07
Rat beta-arrestin2 mRNA, complete cds. M91590 Arrb2 Hs.435811 2.70
Mouse mRNA for sid2057p, complete cds. AB025407 1110004F10Rik Hs.546339 0.43
Rat mRNA for RP59 protein. AJ302650 Hemgn Hs.176626 0.38

% Gene Symbols and UniGene IDs of human HomoloGesre wansformed from GeneBank IDs.

®) The ratio means the average of mMRNA expressicelddm presence or absence of LPS treatment in

two independent experiments.
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MATRIX
tscivei/ Mascot Search Results
User ¢ james_tseng
Email ¢ james_tseng@ms35.url.com.tw
Search title
MS data file ¢ D:\document\Exp\Mass\931013 EC(MI403798-811)\MI403810.txt
Database ¢ SwissProt 50.3 (228670 sequences; 83849098 residues)
Taxonomy : Rattus (5257 sequences)
Timestamp : 20 Jul 2006 at 06:40:23 GMT
Top Score : 70 for sSODM RAT, (P07895) Superoxide dismutase [Mn], mitochondrial

Probability Based Mowse Score

Protein score is -10%Log(P), where P is the probability that the observed match is a random event.
Protein scores greater than 50 are significant (p<0.05).

1 MLCRAACSAG RRLGPAASTA GSRHEKHSLPD LPYDYGALEP HINAQIMQLH
51 HSKHHATYVHN NLNVTEEKYH EALAKGDVTT QVALQPALKF NGGGHINHSI
101 FWTHLSPKGG GEPKGELLEA IKRDFGSFEK FKEKLTAVSV GVQGSGWGWL
104 151 GFNKEQGRLQ IAACSNQDPL QGTTGLIPLL GIDVWEHAYY LQYKNVRPDY
201 LKATWNVINW ENVSQRYIVC KK

¥ /

25 50 75
Probability Based Mouse Score

Number of Hits

4

)
gil‘ﬁmk
|

~ 41* Mascotz. PMF 4 47 Spot 46:7 PMF Bl ez &% - &
13 peaksiy » SODM_RAT > & 4 ficz 70 4 & 2 2 PMF #7 ¢
PR E AR E S R 40%-

(o))

31



v %%ﬁfﬁ (RBER) $-# Sz p
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lscevce Mascot Search Results

User : james_tseng
Email ¢ james_tseng@ms35.url.com.tw
Search title

MS data file D:\document\Exp\Mas5\931013_EC(M1403798—811)\MIAOBBlD.pkl

Database ¢ SwissProt 49.3 (275263 sequences; 126970348 residues)
T axonomy : Rattus (6134 sequences)
Timestamp : 30 Mar 2006 at 07:11:40 GMT

Significant hlts P07895 (SODM RAT) Superoxide dismutase [Mn], mitochondrial prect

Probability Based Mowse Score

Tons score i3 -10*Log(P), where P is the probability that the observed match is a random event.
Individual ions scores > 22 indicate identity or extensive homology (p<0.05).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.
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&£ Bulk Gene Search Syetem for Java

Choose data adapier

File E=zport Choose Database

v 5,;5%5533‘? (RER) $-# Szp

EIEX

Gene/Protein function search: (Please separate identifiers with spaces. eg.Hs.126248)

ol

Diats Type

@ Gene/Protein ID. ) Gene/Protein symbols

| Default

Tree View
iall('153)
@ cellular_componenti] 35 .

@ cell(114) Molecular Function
@ memhbrane(Ga)
®= intracellular(7 ) all(153)
@ call fraction() ©- cellular_component{135) H H
@ cell surface(?) @ molecular_function(134) BIO'OgIC&l
©= zite of polarized growthi1}) @~ hinding(83) all(153)

@= extracellular region(4.3) @ catalytic activity(57)

@ arganelle(§1)
cellular_component unknown{10)

@= protein complex(22)
®- endracellular matrix3)

&= muolecular_function{134)

&= biological_process(140)

@= phsolete_molecular_functioni1}

@ obsolete_cellular_companent(1})

Cellular
Compone

©- signal transducer activity(31)
molecular_function unknown(g)

©- transporter activity(22)

©- transcription regulator activity(8)

@ structural molecule activity(6)

O antioxidant activity(3)

©- motor activity(2)

@ enzyme regulator activity(4)
nutrient reservoir activity(1)

©- cellular_component(135)
@ molecular_function(134)
@ hiological_process{140)
©- physiological process{121)
@ cellular process(120)
©- cellular physiological process(98)
©- cell communication(44)
@- regulation of cellular process(15)
©- cell differentiation(8)
©- regulation of biological process(33)
biological_process unknown(9)
@- development(31)

©- hehavior(3)
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Fir A F3rfz g8 (BGSSJ)e 7 4 47 » ik 3% Gene Ontology(GO)
%t Cellular componenit118
® 7 #] » Molecular function: 113 i & #] > Biological process 120 i
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ipoﬂf) Protein Name ;\tzfg)ssmn Entry Name Muv/pI (Exp) Mr/pI(Cal) ::il\: 3 f{:ﬁ?ﬁﬂ E‘i;ﬁ;
Cytosol proteins
37  Hypoxanthine-guanine P27605  HPRTRAT  30000/6.10  24462/6.07 123 310087 —
phosphoribosyltransferase
45 Peroxiredoxin 1 Q63716 PRDXI RAT  26000/7.60 22095827 75 3.64£1.23 0.98
47 Peroxiredoxin 1 Q63716 PRDXI RAT  26000/8.00  22095/827 124 1.47+0.18 -
85 Peroxiredoxin 1 Q63716  PRDXIRAT  24500/7.80  22095/8.27 &9 2.53+0.61 -
43 Transgelin P31232  TAGLRAT 26000930  22457/888 40 0.41+0.04 147
Membrane proteins
19 Ferritin heavy chain P19132  FRERAT  23000/550  20982/5.85 77 33.3¢17.4
41 Ferritin light chain P02793  FRILLRAT  18000/6.10  20662/598 231 3.67+1.36 1.95
Cytoskeleton proteins
3C  Vimentin P31000  VIMERAT  63800/5.00  53569/5.06 333 - -
3 Vimentin P31000  VIMERAT  6600/5.000  53569/5.06 162 0.58:0.11 -
54 Vimentin P31000  VIMERAT 63000490  53569/5.06 261 0.46+0.09 -
55 Vimentin P3l000  VIMERAT 62000500  53569/5.06 226 0.3620.08 -
63 Tropomyosin beta chain Psg77s  TPMIRAT 440001430  32938/4.63 265  036:0.19 093

64  Tropomyosin 1 alpha chain P04692  TPMLRAT 430001430 326751471 38 045:0.23 108
30 PDZand LIM domain protein1 P52944  PDLII RAT  40000/7.00  35503/6.56 &9 0.4620.20 -

Bl= ~ 12 BGSSEKLjg2 447 i [ H#dy - 1 2 F T3z BGSSJIe 7 4
F7 o0 R A F g 22 B kv ‘gﬂi%]/\ BGSSJ:& {7 & 47 (GLfz ¥ &
89.9%) 4 %] & : Cellular component 17 i 3% % - Molecular
function: 21 i 3¢ & - Biological process 20 i F-v " -
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