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Number: CCMP 95-RD-201-1

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

Guei-Jane Wang
National Research Institute of Chinese Medicine

ABSTRACT

Sepsis describes a complex inflammatory respongk wigh incidence and
mortality that results from the infection and immammune activation. Systems
biology, including microarray, proteomics and bfommatics, was used to establish
the pathophysiological platform.

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

In conclusion, the results showed that the promffeatory cytokinesl{-1b and
IL-6) and chemokine (MCP-1) can be up-regulated lipppolysaccharide (LPS)
through the activation of the NF-kB signaling anahscription regulators (SPA6 and
Piasl) which can also regulate the activity of the NF-ldgnaling pathway.
Interestingly, the endothelial cells can also ugutate the mediators of
anti-inflammation (L-1RN), antiapoptosisRbpsun), and antioxidationNipo, PRDX1,
SODM, FRIH, and FRIL1) to protect themselves agdifsS treatment. The bioactive
components have been isolated and identified f@&amnoderma lucidum, Murdannia
bracteata, Clematis crassifolia, Pogonatherum crinitum etc. Among themG. lucidum
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produced two-way immunomodulation in macrophagesThe naturally new
ingredients fromM. bracteata, C. crassifoliaand P. crinitum have potential in the

prevention and treatment of disorders caused lgnmhatory diseases.

Keywords:systems biology, genomics, proteomics, bioinforosati, sepsis, therapeutic
drug development
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2. TCAITHK * #-7 F F—v etk S35 kIR &18 > 5 -20C
33 b }'E;/li’ fe £ g3 ))?L/p? » BN R Y (30440 @

SR o

3. %-v F k&R % ¢ &fxBradfordz > F-v TR E A5 BSA>
T RSO RRE SRR FR

4. - aE2 7 =R EA{ B E AT FAIALER > I
BIRE PR & g%‘ﬁfi BT R %10.05% NaC f’vﬁeﬁ%ﬁﬁ o

S.o LA 2 mw‘%r‘ 1210°C ~ 10 mA» i 1) pF >
145 mAil ?,4~5J EF% » 8 % bromophenol bluekit = & F 7 H%
J& 3R o

6. 3¢ FHRTEZS - @ P2~ 400 mL Fix solution (10 %
methanol and 7 % acetic aci@)i 30 4 45 > M H TP 20 F-v
fgr o

7.2 B3 AR E B G ¥ 0 d B dF e ¢ st (Amersham
Pharmama Typhoon 920G)iF Bl4%f1* #rdg e (7 B ot $4 47 o
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-
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Mz gk = € Bh#EdpiE T one-way ANOVA 4~ 47 o
Pairwise comparisoR(= 0.05)"] = 34 i= Tukey’s honestly significantly
different (HSD)test w-procedureHierarchical clustering 47 » ¢ *
= #4 #x 42 (Cluster 3.0 data clustering softwag Java Treeview
visualization software) 2 % 5t clustering % % o # i [ o 5
(functional classificatior)] * BGSSJ #L & (http://bgssj. sourceforge.
net/)- Pathway annotation i# * CGAP Gene Informatioh # % 3t 4,
¥ %0 8 * BioCarta (http://www.biocarta.com® KEGG (http://www.

genome.jp/keggh
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F B ER T
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B=v ‘;ﬁf‘ - BFRE s C B FUREJIT o 4e ~ ECL R[04 kB4R o
Rk AR S (s 0 2 Labscanit 88 g2 T E o
(= )& #1431~ #7(RT-PCR, Real-time PCR)

- TRIzol #-m%2 5] > 4~ chloroform/TRIzol> &t 1S #-2
RNA % 4 ¥ jospropyl alcohol TRIzoli® & » . {3 ik $ 2
DEPC-HO w3 » * %3 & 47 ik ODygo~ ODpgo 4 7 4. +% B +5 s i1k
BZ2SFeoRipEYipa * 0.2u0 i 7 & & (SuperScripTM One-Step
RT-PCR): RT i 5 :50C 30445 ;94°C> 2445 ; PCR%_:
30 A%k > & H & :94°C> 154, ; 55°C> 304, ; 68°C> 40%) ;

{811 68°C 7 2485k Bis » 4F A 4°C- £ 12 agarose/TBE buffer
it 77 o Real-time PCR7 2% » % &2 RT-PCRAp e e 38 % it
WEETI L > B pETi e 5 cDNA {8 > 2 LightCycler FastStart
DNA Master "“® SYBR Green %& {7 - cDNA 4 %] 12 x1, x5, x25,
X125, x625% 7 7 CDNA e33Rt 7 Ap ¥ 2 £ g £ 40 » i &)
MRNA 04 L& o

Primers Sense (forward) Antisense (reverse (Sk;f)()e E I d
MCP-1  [5-CCTGCTGCTACTCATTCAC 5-TCTCACTTGGTTCTGGTcc  |191 30
MIP-30.  |[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
Fractalkings-ATTTTCCAAGACAGAGGACC 5-GAAGAGTAGACCAAGAAAGG (240 30

514,
VEGF 5-GACCCTGGTGGACATCTTCCAGGAS-GGTGAGAGGTCTAGTTCCCGA (462, 33
330
iINOS 5-TGTCTCTGGGTCCTCTGGTCAAA |5-TGGCTTGCCCTTGGAAGTTTCTE384 30
GAPDH  |5-TCCACCACCCTGTTGCTGTA 5'-ACCACAGTCCATGCCATCAC (452 25

(=)3Fv L7 (protein arrayy %
3% F L5 (RayBiod’) e » blocking buffer # il &i *t 2 8
e Bt 11 20 {#5ABEBZRIFE2
% %8 4e » — =t Fukl (Biotin-Conjugated Anti-Cytokines) & 2 | p&
fe o R mGgE BRI & y‘r—" iﬁa » 4v » HRP-conjugated
streptavidire 4r » FEALR &2 W EEAR > @ X- R PR ELFF
Z_PFR o By v FF{*"E‘ 7| *v':‘-20~-80)C °
(= )12 sodium nitroprussidg; /% ;ﬁ‘-*,éf -5 i F AP
#-sodium nitroprusside? X ;2 # - A H AR A Z EXBRTER
30, 60, 90, 120G 150 4 4% > 11 Griess:# 4| t;4 £ 550 nm;p| & nitrite
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ER o A% %1 NaNG, (0~100uM) #a— JE B R 4§ o 4R o

(T)AFL -5 1§ & +px(INOS)~ 472 B+ 7 £ R

%—m”é’f@*" 24-well 2 % 45 > 12 /] pF{g 11 2 7 FCS2. MEM 32
%0 B 12) PFs {3 5 2%FCSz MEM » & 2 %3 o 2 £ &
Bl 024 ] PFis T b R E (7 nitrite 2 ] T e Nitrite ep] T & 1
Griess 3 ®EF 5 ¢ F B > mre ;—g'-;.;z oo B REA 2 1%
sulfanilamidez 0.1% naphthylenediamine (in 5% phosphoric acid)
ELISA microplate readet: ;& £ 550 nm:g {7 v & 8P| 2 22k & o
¥ o 2 NaNQ, (0~100uM) #a— JE R &84 & & 4 o

(=) ELISA 4 44

el A RERERSE e 2R EE 9634 > 3R
T % 2 ) Fi{ > 4~ biotinylated antibodies:s % @ be x
horseadish peroxidase-Streptavidiniz » # % 45 4~ 45 > £ 4¢v »
tetramethylbenzidin’a‘%ﬁ e d B L RES B e » 2N HSO,
5o SRS ED RESELZFT I o B I E
(ELISA reader) it £ 450 nmip| € % & & ODysgy> * X F 5 % 7 =
ERT T EEERI MR URERSERZ Y -

ERR j,_+;r,]‘/}1;\:/,v\?fﬁ’»

FHPFZAFLHIATFSNRY T2 HERDY > RS FHT
RLCFUAE CBEBRE S EUE CFEX ) ALFF F EHKE S
AR R R U TR U R - R R X R N0 sl
%%ﬁ%*°W“’Lﬂfﬁiﬁﬁmﬁ’uﬂﬁﬁﬁﬁﬁﬂ%ﬁﬁﬁ’

B r&iﬁ J%‘“f»fﬂjﬁ CEPRTERITNREY « AP FBLERE >+ 7
LR D F TR fig s BT RRAEF A S H B AT
yﬂ% 4 féﬂn\%‘r:z CBRRAREATE  FARR T RICF AP R TR - F AP
FHP T AR RMETPMTHRETLAY S FTELPFTEERS L
Al PREPELIRE ~ 2R R X R 2 F A ITREE
THLMERH - T REFZFFEE I R%  JWIEY 22 § hFds
> IR e FE MR LR R ek AL BT ]

51

\-\".

‘Bﬁ

100



CEEER K 208 ¥ 8P

%~ BR

- SN F e A eniT

wF(FCS)z 3 s 2 L FF 2 4% LA+ FHRAITHTH - &~
F % 1 ELISA T & # 174 i 3-¢ & fractalkine> ,%%‘u F3 LPSHpM AL
%z fracatlkkines g 8 1% ¥ 2> FFH FCSE A BB - FHEEHT | &
% 7 FCSeg & % o nitrite cn R A £ 4 0.18 £0.073 4 5 7.17 £ 0.3QuM ;
77 2% FCS nitrite s % ff £ 4 0.18 £ 0.053 #r ¥| 16.97 £ 2.64M ; X ™
&z 7 10% FCS:g & 4 fe pv o nitrite s %k A £ ¢ 0.40 £ 0.06 & 7 3 4c 3|
1279+ 152M > ¥ 72 2 2% FCSer32 £ 8 » ¥ 2 0% FCS: & » LPS/e
1B 24 pEis 0 eyt &k @ fractalkined 339 + 157 pg/mbg 4 5 9,171 +
1,924 pg/mbk % 2% FCS#: % i% > fractalkined 365 + 100 pg/mbs % 9,721 +
1,299 pg/ml § 10% FCS# % p= > B2R L # 8 2 3 (813 + 552 pg/mly
fractalkine™ 3§ 4r = 10,111 *+ 924 pg/mi LPS ¥ & 3 4« fractalkines4 ;& »
e 7 kB e FCSE 7 3258 fractalkinesna i o
S P F Rl A SR e g T

m% L LPS (100ug/ml) 6] P (s » #1207 2 ¥ & 4 § @18 3% o0
Beim2 &> A WG 11,318 (4533-A01) 12,128 (4533-A02)R ¥ 13 f sk 7]
LBy o B AR RIBRFEG LA DEST 9,139% (i 59.8% H ¢
B>t Incyte ESTen3k #12k5 3,554 % » £ Incyte ESTengE3 5,5851) « & F
T felh 2|91 0 1UAJE LPS 15 50 mRNA & 5% 1 pp ] et 5 (Ratio)
AL R AP Ratiohn 2f kv 5430 a Bl Flx 5 318 » &
5 A TR B S A AF IR A A B4 R Ratio/| *+ 0.5 158 # & F]
A5 AT GRS A at s (Chinnaiyan et al., 200%)
Z P F F oA lere 0] B0 B AR e g e

VIZ TR LR e b LPS AU (S 36 R o oo HR
500 pH3-10NL:h 18 2 4 IEF 2 /A M it 7 X T 2. R & - £ 11 20x202 A
91 SDS-PAGE (10-18%)* }-v 4 + €& (74 4 - 5 SYPRO Ruby# ¢
o FENF RIS R 30 T AT ARRH o R PSR R
(Amersham Pharmacia Typhoon 920G){F 2_ Bl 4f 4 22 it ¥ 3 48 (PDQuest
7.1, Bio-Rad)g 7 & 47 » 2 - AR A Bl AL BEFZ I v X b oy
o REFE R TR T s AT E pl EBARZZ R
ZHEE R REFRC Y FTREFRPN RE T FHEF R
GO ER
e~ JK R R R 247 R A 7 P R E 3 (MALDI-TOF) 4 47 %% %

f1* MALDI-TOF MS 2 2 F¥ R (Bl=-)* ttiprerm iy
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BAEEH o 4o F-o FEhspot 460 H MI403810.txtih %k ¢ 7 I B v
fa-kfzis > d ¥ & MALDI-TOF ﬁ 4 g 504 4 & gL 3 o Etxt
:hg%%l ~ Mascot p =7 Peptide MassFingerpring %’? ’ ;M%“'J P07895
(SODM) > ¥ ® EF4pg = BFEDFHFT N > Bz AREI[TREF 5 40%-
Wk A~ B 70 (x50 T 3% v B p<005)§]—) e P~
& 7 MALDI-TOF #7 & 4 ch7 &L i & peaksiz A pi 5 7] -7 MI403810.pkKl
ﬁi%J »~ Mascot Search 7 MS/MS lon Search #& % % 87 7 & 28I #1 Rk
7] PO7895 (SODM) # * w M EEp ¢ = FenF A - H R F 5 5 13%- &
B A Bci 134 (F#cc T 22 TR L% 9 B oop < 0.05F MpEE G
SODM(@l =) -

& - Bikeng ARAE BV E- Kt H 2 E
B F 4 > 40 ¢ Mr (expt)= 1768.8663> 4 7 #
K.HHATYVNNLNVTEEK.Y” -

yoebmw Bz A A 5 "LLQDSVDFSLADAINTEFK” 31%1 »~ NCBI
BLAST (http://www.ncbi.nlm.nih.gov/blastf) Protein: protein-protein BLAST
(blastp)éo\%fr B NE R RE G- AR R ARKRE S DRY B
B Y QfE R0 105 FEP 5 SODMe B 4pcn2 46 3% Fi05 & A &
mg,»p B A 4 (unnamed protein product)

N 1 LR 5| PAPY e S gk SN

b e E FRIE 24 ) PR d W R AR Y Aied D TR A
S 2 B 3938 {7 genomicset proteomicss 45 0 #fI ] * Fod FL S|4 47 A
P o R EAFRHRLA A FREERAS LR - REN
TEEXF BT M hiere irE IL-6 P A 4 0 ¥ %h 77 3 Bicfd chemokines
PP AR 4e > @ 35 0 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 chemoattractants: f = macrophage
inflammatory protein 2, MIP2) LIX (small inducible cytokine B5, SCYB5)
fractalkine (CX3CL1) 17 ) -
A AP FTAR MO T

d *> CDNA gL 7] ’:’L'r"ﬁr'v’vz%r]?%'i % GeneBank# IDs > H @ 84 J§ 3t
FE NG - LAFID R RA A FE PR R RREDLAF
ALRE > Fpt H A ] B A SEAR B A FIR R IR A F) 0 AR s Bl
mie g e e 13111{39 » F]gt cDNA ficiL 7] F #15 caiclones 2k p < & o
A AUF G SHFEORE TR 0 Bl KA T S kéﬁmUanenelsz
A E .&fm#g\ BGSSJ:ij2 153 B A Flet v B ¥ % 4 = 537 B~ 4F -
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He x5 27 BATFE 13 B v FiSEfE4 ~ 4 &response to external
stimulus” "Immune responsef_p # # 3 LPS#A# 2 2 F i & 2w o
# i BGSSINnA 11 > Iy 13 B AT 10f %9 FARFHE T ALAF &

# ¢ #Vinflammatory response® 3 6 i 2 %] (I11b » Ccl21b - Fgg - Fcor3 -
Aifl 2 Ahsg) &2 54 3% & (LIX ~ MIP-30.~ MCP-1- CINC-2 2 CINC-3) -
AT EEE SR FLARE S C B o

= ~MRNA & 3= B2 fsnz ¥ a2 3 4 @ aiis )

;%‘Ei RT-PCR £ #7 A # % &2 {6 mMRNA 1% 35 > ¥ INOS ~ VEGF -
chimokines (MCP-t MIP-3a ~ CINC-1~ CINC-2 -~ CINC-3 %2 fractalkine) %
GAPDH it 7 &2 37 /235 ° ",f 7 VEGF A fljpreryf fie ™ @ 3 23R HARA T
WA BZIIN & F AR A gRFAF Nk - fIT F > 52243 INOS
SODM % 3-v Fie FFEsnf % 5 @ fmre & ihg—v B 401 ELISA &7 %
£ oo I * L AArEETH 0 ¢ 35 0 SB203580 (p38e #r#]) ~ U0126 (ERKrE %7
#) 2 PDTC (NF«B re#r&|) % » #5333 4 @i s -

TP e & fh 1e S7&] ) LPS 1 jscim e 24 /] pF {3 > SB203580 (p38e #7#) -
U0126 (ERKre %r#])2 PDTC (NF«xB re #7%) 48 % & -° nitrite 1A 2 & % f
(Bl ~)oLPS#H % km e 8 3x 2_ fractalkinep] % SB203580 (p3& #r#]) %2 U0126
(ERK fE &) cri® * @ &F ¥ chjpt > > @ H A enfe ¥R 3 72 ¢ 2 3 fractalkine
R N(BIL ) # 1T EEE BRI FRBS -
NNGTARGL Y T EER S A2 (T

oz el BEFLEAEE LAY B2 EEAL o &
7 (Ganoderma lucidum)& &~ g ~ S iv gz > B3| 12 B dH ~ 2 B
BiLFp2 T RS ES B frdlimie i 4 chiv* (Wang et al., 2008) 2 i
wEEL AT & T PP o M 3 (Murdannia bracteata) s g it (B 3] 4
BATiC &4 5 H ¢ Dbracteanolide Ay £ 1% &4F > $r4] INOS e 7 258
eNOS 775 2.4 -2 fip"Edg 2 473 (F* (Wang et al., 2007y & ¥ 4 s iE
(Clematis crassifolia) # #% % it 2_ ibotanolide B calceolarioside Btrans-caffeic
acid#z anemonin - —) & E s im#e § drd g L eniT® o H ¢ x 12 anemonin
{E* BdF o g INOS v B 2 mRNA % (Bl = )0 kB AP M 1Lk
AP+ FE A2 g F BEER 22 eNOS @+ =) (Lee et al,
2008)- % %: ¥ (Pogonatherum crinitum) 4 g8 3] 8 B3y LS & 3 (B
Lw L7 L 2) & s 4 (Wang et al., 2008) ¥ ¢F - 2 2 % (Bidens
chilensis)# it 2. 8 BB Mt &4 > /] &L F F (Mtis thunbergii) 11 &2
it &4 > % £3kr(Carpesumnepalense)z. 1 B2 & jFhit &4 > 2 His §
oY X E DL GEHP) Il A2 A FE D TR
E;Tﬁﬁ,@@ y ii@f—}]{ﬁ"{,{”\—%x_’r(%‘li; ~ LN S .J-,L N - .J-) o
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£ - 3

R N 1R LGRS | PARIY e R U el R

(-)*~F %7 > fpdlefxd TIMP-1 2 VEGF & %9 & - TIMPs &
3 Fr#] matrix metalloproteinases (MMR$)= 4 > v %6 & i 4% % 3
L FE R > MMPs & TIMPs sn-T 7R % % f#(Gatsioset al., 1996):
e LPS T & A & ¥ e % TIMP-1 chk it o VEGF & # & 5 i p*
g FATABEMBEFER LS o I P e 2
PRl 0 W Avd B P RO B R rg|imie SRSV o d2 LPS
# VEGF 3 4v X% &> %3 RT-PCRF &%~ ¥ % 3L VEGF mRNA
i IR F OB A IR R

(F)IL-6 wd & - s L TE* i ifipy £ Rnd d o AP Llme
t (EA.hy926)% TNF-o 2 IL-1B Flc > € ¢ IL-6 chk Jp AF 5 4
(Galleyet al., 1999)- 1335 fmk 7 1 » Foab b & fra fH ik s g o
B ? IL-6 ik R & p i B &I T 4p B i 5[4 (Souteret
al., 2001)-

(= )A& 1 % (chemokines). 7 % ¥ 2 xx 319 w B # # (trafficking) ~ 4 =
(recruiting)® #i:£ (recirculation)iic 4 - § 6 fEAR 1k E > € P A D
W LPS i gcm A %o i i CONA #4588 2 45+ 3 o481 % Ccl21b
2 AR FrE &% E Cxer3 2 Corl0 # mRNA fhk ARG 3 4o cA8
ook A erex 3 g i3 (acute respiratory distress syndrome
ARDS)H R » HAR i 2 AR A B B2 REFAAG £ £ D
BE B4 TP AR R e Bend - RSB A A kK ARDS 5
oo BEFE £ & eh4 4 (Puneett al., 2005)- i% i RT-PCRH4
170 % BFIRBEAE T FFE 1 CC 72EH MCP-1 2 MIP-30 - CXC He
*% i1 CINC-1 ~ CINC-2 %2 CINC-3 fri743 3R 7 CX3C 3% ih
fractalkine » iz &t 48 i jrk I mMRNA#8 5 &g ¥ ot AR % -

S~ Y Gy B e iz

(- )iE44E 2 F—v R8P S#ichh 2 BioCartar KEGG FALRE A 45 7
WY Fmz 24030 4 Bl BT RS AE 0 R H A
B 82515 e B R f i o

(=)f1* BGSS) GOFHREA 17 Selicthp ¥ MR EL R LR { 2 FF
ik F|& Fv i eoirfz (Ashburneret al., 2000)- i i 4 4 3 &
FoE B0 g ookt LPSH A A HIT L &R
Fengis s 3R E-RS 2 Bl 3 M Gant e F R Eas 37
(Calvanoet al., 2005)-
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(Z)*F&%? > X LPSTjfs @2 xR 152 B AFE 22 B 30 FF
oo AP A ¥ 0 UniGene IDsiF & ﬁ%l > BGSSJmft Vg (73
f2 o Arid % L5 153 B A F& v B ¥ A BGSSI#rirfz(Lfs
= 89.9%) fFHE>O3THA Ry B Ly 27T B A2 13 B
-0 TS B LR A 3 Bresponse to external stimulusf 7 £ 4 &f
% “response to stress “response to external stimulus” “response to
biotic stimulus™ 2 & #g2_ % & cnfcp o

(z)i%5#® BGSSI~ 4703 13 B AFIE 108k FEALEF KT AR T
7 efE o K,éf T L F B LPSH E 04 12K R ¢ "Immune response”
AELFHEEA L AP E S o BEATE LA
6 B £ % (Il1b ~ Ccl21b - Fgg ~ Fcgr3 ~ Aifl 2 Ahsg) £ 3 X % & 4
MO A dew Fadsadrt >3 5 ke F (LIX ~ MIP-3a
MCP-1~ CINC-2 2 CINC-3) #iFag s L - g

= ~LPS# % NF«kB /&t 22 fmie p N IREF B ehv a3l L8RS

(- )JArrayXPath & &4 473 L @i el pEa g1 8 H7 kdy
BioCartaz KEGG TR » @ 4% ik4p % B ondic§F 53 & 4 P s
e 7 7 & BEE A 794 #ic (P-value’ pathways scoresy % B
7 BT 20 B oen s #ie (Q-value o significance for any individual
pathway) 4% 877 ¥ @ 5| { R FEL T 7473 0.

(= )~ % 1 BGSSJZ ArrayXPath4 45 LPS #gcts 45-48 &2 v F 18
F % T AL > ArrayXPath 4 4712 P-value 2 Q-valueis-] *+ 0.05 3

Hon f WyEE T2 B2 B F e 3 T LPS ¥ NF«B g 2.3 404
Brr B %o

(=) 212495 BGSSJZ ArrayXPath~ 47 » % | LPS flic > 3% § A %12 3
A E B BT A B NFkB BT o ¢ 35 ¢ 5ol ¥
(Piasl) 2 v ' (SPA6) 22 NF«B & it 14 # 25 4 F](IL-1RN~IL-18
% CD4)% F-v F(IL-6 2 MCP-Lyh4 3o 314 ehv ap 2 fon & B iE
B2 5 ¢ 35 ¢ "Signal transduction through IL-1R""Msp/Ron receptor
signaling pathway™ "LDL pathway during atherogenesig””IL-5
signaling pathway"y 1 % g = ehjr L ehd L2 530 b e (B
hotmre A s B B U F B R e AR ).

(2)BEEE A1 > & FIMF 5 AFIE Joo FHRRT L fs L
Zpumie AR S (R o H ¥ s g p A RSER i 4 M mRNA 4
Rbpsuhz Mpo ; 3+ % ¢ 4% : PRDX1- SODM~ FRIH 2 FRIL1 -
AP IL-1B ~IL-6 2 MCP-1:o mRNA & 3= B & & 3# 4 > B4
KAk L dmbe s 5 g 0 R (Zeukeet al., 2002)° iz = fd e
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LED) 2o %’K%%?”Msp/Ron receptor signaling pathwag™LDL pathway
during atherogenesis” 2 ¢ > Ron (transmembrane receptor kingse)
transmembrane receptor kinasg-¥ ‘e i T pFeTaldz g X F
(Wanget al., 2002) m» Msp (macrophage stimulating proteth)” 1% &
P 3 b e Ron 4 R B el de g X F (Wang et al.,
2002)- atherogenesig_— fé 1 {1+ s ¢ ’f "‘(1; B o

(Z)IL-1B~CD4 2 IL-6 %22 32"IL-5 20 S B/ o g Wk fh » T fmoe
¢ IL-1B 2 IL-6 12 i s&— it P%’&ée;mﬂa (eosinophil)e @
B ik L d (HIV-1)7 1438 CDAZ AR 1 g g & F 42 2 ﬁ(chemokine
coreceptors CCR3-CCR5 %2 CXCR4): itm g4 %2 75 H 5k lw
#z (mononuclear cells) (Clat al., 2000)-

(=)~ &2 A5pp g w2 2 IL-1RN (IL-1 receptor antagonistp # 4 3
Fult k), ¢ % 3| LPSehfjgem 3 4 2 mRNA £ 7. (Dewberryet al.,
2000; Eisenbergt al., 1990)> e H A F=#4 | p =0 i% % *F 7o

(- )&% i BGSSJ~ #7 > Piasl (protein inhibitor of activated STATZ)
Rbpsuh (recombining binding protein suppressor of hair,IeFQBP-J;K
wﬁ;ﬁﬁ? #g >t “transcription regulator activity? ¥ ¥ 422 NF-xB 2t 4, g5
A 37 o Piasl #_PIAS 3-v 72%ch- | > 7 ;%‘g! #r#4] DNA & & e
T ¢ 4 F]+ STATL (Liuetal., 1998 NF-«xB (Liu et al., 2005)
FuE R Fldrd] o A LPS ] jgim ez i & NF«B /%14 » ¥ it £ Piasl
th L P34 B - Ropsuh £ - # DNA % £ 3% » &2 NF«B
THEZEREpEY A AF IL-6 & R (Vales and Friedl,
2002)> # A #pp A P2 Notch4-Rbpsuhis it > ¥ ugrd| LPS #1734
7 er apoptosis (MacKenziet al., 2004)- F]¢ » Rbpsuh e7E i 7 i &
$ g

(MLPS Flgatp » me st g 4 f N REeni®® & 32 0 Fugh L (F
(IL-1RN) ~ om0 72 4258 145+ = (Rbpsun) 2 Fug it ¥ * (Mpo~ PRDX1 -
SODM -~ FRIH %2 FRIL1) (Rivollier et al., 2006)-

S FIFHB LR TEESSN L 2 (T
(F)RE2 2BIMA B el L AAD T o L2

ZELE ERE
(C)EEHBARE -~ F dshepg LA P B4 HEFEF 2 B4 - 29
Mot e 22 P+ ¢ 87 CONAME S|P %2 30
AR GBS TR R o
CYPFLE BEHRE - 255 ) ALFF 2RI AP
s H A HE R TE b RO EARL L LAY
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ﬁ;{ A@*#F’B’?mlﬂm o *1’4“)3*/3—-Zr£$€m'4 #Fg%ﬁ/i‘%‘ ;};t - B 37
m‘* % > » - PSA6~ cathepsin B IL-6 ~ MCP-1-~ MIP-30.~ CINC-2~ CINC-3 ~
LIX 2 Fractalkine 7% X 5 BRiEEBiEMHY BT T ApF £ i d o 4p¥t
# > peroxiredoxin 1 SODM-~ FRIH 2 FRIL1 % mr2 thp 3\ R 7 5y o
P A AR S R G kA TR ER R N R nfka B
O TRAROEEF L RES LY T EF S AR R R SR EER
e REH o

mu‘ “gj’

ﬂ‘ﬁﬁi“?%&%ﬁﬁrwﬁé ¥R E 4
CCMP95-RD-201-1% it 45§ #4 » & &3+ % @ 042

R €3 3 % 5
G\; ) ;]El;‘l}l‘ Ft—;g,é.j‘o
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MATRIX
tscives/ 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)
T axonomy : 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 obgerved match ig a random event.
Protein scores greater than 50 are significant (p<0.05).

1 MLCRAACSAG RRLGPAASTA GSRHKHSLPD LPYDYGALEP HINAQIMQLH
51 HSKHHATYVH NLNVTEEKYH EALAKGDVTT QVALQPALKF HGGGHINHST
101 FWINLSPKGG GEPKGELLEA IKRDFGSFEK FKEKLTAVSV GVQGSGWGWL
151 GFNKEQGRLQ IAACSNQDPL QGTTGLIPLL GIDVWEHAYY LQYKNVRPDY
201 LKATWHVINW ENVSQRYIVC KK

Number of Hits
=
k=3
1

0 T T T T T T T T LI
25 50 75
Probability Based Mowse Score

Bl= ~ §1* Mascot. PMF4 47 Spot 46HPMFRE]3# cde % % % - £ 3 61¥peaks
#F, » SODM_RAT: & 4 #2704 & ¥ HPMF#r& 7 a3 il it B
e L 40%-
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(A)
lseevers Wlascot Search Results

User : james tseng

Email : james:tseng@ms35.url.comutw

Search title

MS data file 3 D:\document\Exp\Mass\931013_EC(M1403798—811)\MI403810.pk1
Database ¢ SwissProt 49.3 (275263 sequences; 126970348 residues)
Taxonomy : Rattus (6134 sequences)

Timestamp : 30 Mar 2006 at 07:11:40 GMT

Significant hits: P07895 (SODM _RAT) Superoxide dismutase [Mn], mitochondrial prect

Probability Based Mowse Score

Tons score is -107Log(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.

1 MLCRAACSAG RRLGPAASTA GSRHEKHSLPD LPYDYGALEP HINAQIMQLH
51 HSKHHATYVN NLNVTEEKYH EALAKGDVTT QVALQPALKF NGGGHINHSI
101 FWTNLSPKGG GEPKGELLEA IKRDFGSFEK FRKEKLTAVSV GVQGSGWGWL
151 GFNKEQGRLQ IAACSNQDPL QGTTGLIPLL GIDVWEHAYY LQYKNVRPDY
201 LEAIWNVINW ENVSQRYIVC KK
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Ch

cose data adapier

ulk Gene Search System for Java

File Export Choose Database

8 #

EEX

Gene/Protein function search: (Please separate identifiers with spaces. Bg.H_s.12624B]

Diata Type

&= organelle(d1)
cellular_component unknown(l oo

@= protein complexi(22)

&= gxtracellular matrix3)

@= molecular_functioni124)
@ bhiological_process(140)
©= ohsolete_maolecular_function(1)
&= obsolete_cellular_component{1)

Cellular
Compone

oK ‘® Gene/Protein ID. () Gene/Protein symbaols
|Defau_|t. -
Tree View
Lalle153)
@ cellular_component(l 35) .

@ cell(114) Molecular Function
@ rmembrana(6a)
&= intracellular?2) all(153)
@ cell fraction(g) ©- cellular_component(135) : :
B~ call surface(2) © molecular_function(1 34) Biological
& site of polarized growthil}) ®- hinding(83) all{153)

@ extracellular region(43)

©- catahytic activity(57)

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

©- transporter activity(22)

©= franscription regulator activity(8)

@©= structural molecule activity(6)

©- 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 hiological process(33)

biological_process unknown(9)
©- development(31)
©- behavior(3)

]

»

» ~1UBGSS3rfz 2 & 7 A FIM & v B A By o 1521 A FhIDsq *

& 2512 5048 (BGSSJ)E 17 4 17 > i #Gene Ontology(GOY #7 » #-133

FLPE

Bl 2L ARERVAR 3] 1Y

: Cellular component 118 £ #] >

Molecular function: 1137 £ %] » Biological process 120 £ %] »
Obsolete molecular function1i® & ] (Rad50, RAD50 homolog)
Obsolete cellular componentli# & #] (Tnni3, Troponin [)-

115



S REEgE R 209 5 8

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 32675471 38 045:023  1.08

30 PDZand LIM domain protein1 P52944  PDLII RAT  40000/7.00  35503/6.56 &9 0.4620.20 -
B-= -~ “BGSS3Lfz 2 4 17 3-v FHEd; - 114 F F e BGSSIE 7 4
1o e 4 - h22 -9 F i ~ BGSSIE 7 4 47 (GLiE X G

89.9%) > 4~ %] 5 : Cellular component 17 %% & - Molecular
function: 217 3¢ % - Biological process 201 F-v " -
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B~ - % ;gf_ S0 3 $TLPSH 2 INOSE I eh (T % o 37 AR & & f2 4731 ] P&
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B T4 PEIS T B e i AR o BT &R P onitrited )k B o FEET
#| ¢ 5 1 SB203580 (SB, p38 %74 » 10 uM) ~ U0126 (U, ERKeE %53 »
10 uM) ~SP600125 (SP, INI %731 » 10 uM) ~ Wortmannin (W, PI13K/Akt
e ¥rA > 1 uM) %2 PDTC (NFxBre 73] - 100uM) 9 5k 2% % 11 T 35iE+
L2 T HRGFAGT I P o E T B H B ASELPS e
g0 4 Student’s t-test 47 {4 P<0.05-
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Fe g&r&] > 10 uM) ~ SP600125 (SP, INK 7| > 10 uM) ~ Wortmannin (W,
PI3K/Aktre #74) > 1 uM) 2 PDTC (NF«BFe %7#] » 100 uM) 3 5% & % 12
ToE+E B Aot 0 R RFACT I Tk A HH B I2LPS
2 ¥ v > & Student’s t-test 45 14 P<0.05¢
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defense response 10 haclenall)
@= response to oxidative stress(4)
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€ cellular defense response(3)

Bl ~ 12 BGSSKkLf#2% £ 472 ¥ ; B - 153 i & F]&t 39 F4x BGSSJI* 13t
f3 > %At 53T B ehasge B9 &5 27 BAFE 13 B 3-v F
¥ W iLfE4 4 5 response to external stimulus” < < B (Venn
Diagram)% 7 =x — & 4 #f “response to stress”‘response to external

stimulus”z

“response to biotic stimulus* % & #gz2. % fenficp o

Ay LPS A # 04 2 F &g ¢ "Immune response¥_ip § % I £
Mo EFF N R %o 518 BGSSIHA 450 MG 13 3 A Fle
10fE 30 FARGFRE >t A& F & - £ ¢ &inflammatory responsex 3
6 & 7 (I11b » Ccl21b ~ Fgg * Fcgr3 ~ Aifl 2 Ahsg) 2 548 3+ §
(LIX ~ MIP-30. + MCP-1~ CINC-2 2 CINC-3) # jF#>5 £ F Jis
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