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ACAACGCACAGAATCTAACGC-3". Purified recombinant virus was titrated by plaquc assay,
and high titer stocks (2x10” pfu/ml) were used for infecting larvac.

Determination of LDS0 of day 4 fifth instar larvae by ROT stimulation- To determine the
LD50 of day 3 fifth instar larvae by ROT (Sigma) stimulation, we injected ROT
intrahcmococlically to larvae weighing 3.5 to 4.0 g using a disposable syringe (Terumo, Tokyo,
Japan) with a 30G needle. ROT was dissolved in DMSO (prepared immediately before use and
stored in the dark) at 0, 1.25, 2.5, 5.0, 10, 20, 40, and 80 pg/g and injected into larvae in a volume
of 10 pl/g body weight. The number of dead silkworms after 24 h was counted and the mortality
rate (%) = (X/Y) x 100 was calculated, where X = dead larvae in the group and Y = total larvae in
the group. The mortality rates were analyzed with Probit analyses (29) using the Probit Analysis
option in the SAS 8.2 software package (SAS Institute Japan Ltd., Tokyo, Japan) to calculate the
LD50.

Overexpression of BmDJ-1 to larvae and exposure to ROT oxidative stimuli- A 50-ul
aliquot of BmNPV-BmDJ-1 or BmNPV- blank-vector (1 x 10° pfu/larva) was injected
intrahemococlically into day O fifth instar larvae using a disposable syringe (Terumo) with a 30G
needle. Blank-vector recombinant virus was injected as a control. After rearing for 4 days on an
artificial diet, larvae were examined for overexpression of BmDJ-1 to asscss protection from
oxidative stress due to ROT.

Virus-derived BmDJ-1 expression level was measured in the dissected fatbodies of scveral
insects after | day (24 h) and 4 days (day 3 fifth instar) by RT-PCR with the primers 5°-
ACTGTCGACAAGCTCTGTCC-3' and 5’-ACAACGCACAGAATCTAACGC-3".

Virus-derived BmDJ-1 expression level was measured in the dissected fatbodies of several
insects after 4 days (day 3 fifth instar) by immunoblotting.

We surmised the ROT dose that would be most effective in the experimental model with
exogenous BmDJ-1 based on a report of the administration of exogenous DJ-1 (30).

ROT, prepared at 20 pg/g (LD70), was injected to three groups of 10 to 20 larvac in a volume of
10 pl/g body weight. The number of dead silkworms after 24 h was counted and the mortality rate
(%) was calculated.

Data were analyzed with the multiple comparison test followed by the Cochran-Armitage test
for dosc-response relationship and Steel's (non-parametric) multiple comparison test. P < 0.05
was considered significant. All statistical analyses were carried out using SAS system 8.2
software. Three trials were performed in cach experiment.

BmN4 cells treated with ROT, two-dimensional (2D) gel electrophoresis, and detection of
BmDJ-1- BmN4 cells (2x10°) were grown on 6-well Falcon plates (BD Bioscicnces, Franklin
Lakes, NJ, USA) and washed twice with PBS followed by 3 h of treatment with TC-100 medium
containing ROT (50 uM) dissolved in 0.1% DMSO or 0.1% DMSO as a control in the dark. To
prepare total protein extracts for two-dimensional (2D) gel electrophoretic analysis, the cells were
sonicated in rehydration buffer comprising 8 M urea, 2% CHAPS, 0.5% carricr ampholytes at pH
3-10, 20 mM dithiothreitol, 0.002% bromophenol blue, and a cocktail of protcase inhibitors.
Urea-soluble proteins were separated by isoelectric focusing (IEF) using the ZOOM IPGRunner
system loaded with an immobilized pH 3-10 gradient strip (Invitrogen), as described previously
(16). After the first dimension of IEF, the protein was separated in the second dimension on a 4-
12% NuPAGE polyacrylamide gel (Invitrogen). For detection of BmDJ-1, the gel was transferred
to a polyvinylidene difluoride (PVDF) membranc for immunoblotting.

All incubation steps were carried out at 25°C in the dark. Three trials were performed for each
experiment.
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Collection of samples and measurement of NO levels- Hemolymph (250 pl) was collected
from day O fifth instar larvae, adults, or from medium to measure the concentration of NO. To
remove proteins, samples were mixed with methanol (2:1 by volume), followed by centrifugation
at 10,000 x g for 20 min, and NO levels in the supematants were measurcd using an NOx
analyzer (ENO-20; Eicom, Kyoto, Japan), according to thc manual.

BmN4 cell freatment with ISDN and detection of BmDJ-1- BmN4 cells (2x10°) were grown
on 6-well Falcon plates (BD Biosciences) and washed twice with PBS followed by 16 h of
treatment with TC-100 medium containing 1060 uM of isosorbide dinitrate (ISDN; prepared
immediately prior to use and kept in the dark) dissolved in 0.1% ethanol or with 0.1% cthanol
alone as a control. Total protein extracts were prepared for immunoblotting and culture medium
was prepared for NO analysis. Statistical analysis was performed using Student’s r-test. AP <
0.05 was considered significant. All statistical analyses were carried out using SAS system 8.2
sofiware. Three trials were performed for each experiment.

Footnotes

The cDNA clone, NRPG1136, was provided by the National Bioresource Project (MEXT,
Japan). '

The nucleotide sequence reported in this paper has been submitted to GeneBank /DDBJ
SAKURA Data bank Accession No. AB281053.
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Figure Legends

Figure 1. Alignment and Phylogenic tree of B. mori DJ-1 with other DJ-1 proteins.

A. Conserved amino acid sequences C at position 106 and L at position 166 of human DJ-1 are
marked by asterisks (*). The level of conserved amino acid residues among the various species
are graphically shown bclow the sequences. B. The unrooted bootstrap tree of B. mori DJ-1 and
DJ-1 protein of other specics. Sequences are Homo sapiens, Bos Taurus, Mus musculus, Gallus
gallus, Danio rerio, Xenopus tropicalis, Drosophila melanogaster-a and -, Caenorhabditis
elegans, and Bombyx mori DJ-1.

Figure 2. Northem blot analysis and RT-PCR of BmDJ-1. A. Total RNA isolated from B.
mori ovary was analyzed by northern blot analysis using a BmDJ-1 probe. A band at about 756
kb was identified as the BmDJ-! transcript. The amount of total RNA is 12 pg per lane. 18S
tRNA was used as a control for monitoring RNA loading. B. RT-PCR for BmDJ-1 from cDNA
samples synthesized from diverse larval tissues. RT-PCR for actin was used as a positive loading
control and RT-PCR reaction, without reverse transcriptase, was used as a negative control, Lane
1, brain (RT-); lane 2, brain; lane 3, midgut; lanc 4, silk gland; lane 5, fat body; lane 6,
Malpighian tubule; lane 7, ovary; lane 8B, testis; lane 9, hemocyte.

Figure 3. Specificity of anti-BmDJ-1 antibody. The recombinant protcin, ccll or tissue lysate
were separated on a 12% SDS-PAGE gel, transferred onto a nitrocellulose membrane, and
processed for immunoblotting with anti-BmDJ-1 antibody. The following samples were loaded in
each lane: 1, 1 pg recombinant CBP as a negative control; 2, 0.25 pug recombinant BmDJ-1
protein; 3, 0.5 pg recombinant BmDJ-1 protein; 4, HEK 293 cells; 5, BmN4 cclls; 6, larvae brain.

I
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Figure 4. Developmental and tissue distribution of BmDJ-1 in B. mori. A. Aliquots (5 pg)
of whole body homogenates from day 0 larvac of the first (lane 1), second {lane 2), third (lane 3),
fourth (lane 4), and fifth (Jane 5) instars, the pupae (lanc 6), and the adult (lane 7) were separated
by SDS-PAGE, transferred to nitrocellulose, and probed with anti-BmDJ-1 antibody. B, Aliquots
(5 pg) of brain of the fifth instar Jarvac {lane 8), pupae (lanc 9), and adults (lane 10). C. Aliquots
(5 pg) of protein of various tissues were subjected to SDS-PAGE and examined for BmbJ-1
expression. Tissues shown in lanes |, midgut; 2, fatbody; 3, Malpighian tubule; 4, testis; and 5,
ovary were isolated from day 0 to 12 fifth instar larvae (pancls a to m), from day 0 to 8 pupae
(panels n to s), and from day 0 adults (panel t), Wells m5, p3, ql, q4, rl, s1, and tl did not have
samples.

Figure 5. Effect of BmDJ-1 on ROT-induced oxidative stress in BmN4 cells. A. BmN4
cells exposed to ROT for 3 h were examined for BmDJ-1 content by 2D-PAGE and
immunaoblotting. A is control, B is ROT treatment.

Figure 6. Dose mortality curve of rotenone in the silkworm. ROT (0, 1.25, 2.5, 5.0, 10, 20,
40, and 80 pg/g) was injected in day 3 fifth instar larvae, and the mortality rate within 24 h was
examined. Filled circles were observational data.

Figure 7. Expression of BmDJ-1 in silkworms infected by recombinant BmNPV. The
fatbodies of several insects were dissccted after | day (24 h) and 5 days (day 4 fifth instar) and
subjected to RT-PCR with BmNPV specific primers. 1, 2: blank virus; 3,4: recombinant virus; I,
3: | day after infection; 2,4: 5 days after infection.

Figure 8. Change of NO concentration in hemolymph and expression of BmDJ-1 treated
with ISDN. A. The hemolymph of several insects was collected from day 0 fifth instar larvae to
adults and measured for NO concentration. 1-13: fifth instar larval stage (day 0 to 12); 13-25:
pupal stage (day 0 to [1); 26: adult. B. NO concentration in the medium, C. Aliquots (5 pg) of
protein samples from BmN4 cells, experiment 1 of control (lane 1), experiment 2 of control (lane
2), experiment 3 of control (fane 3), experiment 1 of ISDN treatment (lane 4), experiment 2 of
ISDN treatment (lane 5), and experiment 3 of ISDN treatment (lane 6) were separated by SDS-
PAGE, transferred to nitrocellulose, and probed with anti-BmDIJ-! antibody. Protein level was
measured by Image J ver 1.37 ¢ and plotted to a graph. *P<0.05, **P<0.01 compared with control
values.

Tables

TABLE 1. Mortality rate of BmDJ-1 overexpressing (rBmNPV-infected) silkworm exposed
to ROT oxidative sirass.

Silkworm mortality® (%)

Experiment Control BmDJ-1

1 17/20 (85) 8/21 (38)**
2 14/15 (93) 4115 (27)**
3 18/20 (90) 3/20 (15)***

12
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*Rotenone (20 pg/g) was injected into BmDJ-1 overexpressing day 4 fifth instar larvac as shown

in Fig. 7, and the mortality rate (dead silkworms / total silkworms; mortality rate, % in
parentheses) within 24 h was examined.
*¥p<(),01, ***P<0,00! compared with control values.
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NIHM 723) % & Hll. SequenomttiPLEX Gold MassArray %
HOTHHU e MEBICERT—$12,360% > 7L (1,540
R MU, 23220RMIMS, 541830 hO—-L)DF - %
A&, UNPHASEDY 7 k CHEAR U 720

MS UX ZICEEY % non-MHC SNPs DE

MHC#8 1= F EEHLA-DRB1* 1501 SNP rs3135388 A7 L
W (p=8.94X10-8) B HHHICMSY 2 7 (CEBEL T /=
A, A E T & HIHT & h 4216 non-MHC SNPs: IL2RA

(CD25) 314 > hE1>rs12722489 C7 LI (p=2.96 X 10-8)
&rs2104286 T7 L JL{p=2.16X10"7). IL7RA(CD127) 56
IOV I /BRI (T2441) %1 5rs6897932 C7 L I
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(p=2.94%10"7), KIAAD350 (CLEC16A) rs6498169 G7 L-
JV(p=3.83X1076), CD58 rs12044852 C7 L- )L (p=1.90X
10-5) ¢ & #ARH L /2 (). IL2RAI T BIFERIFR /N K
BEOHPANBESh TV, 4 OADREEBTCDLT
CD2sveng| T D MER 2 £ A H 5, MIL2RAKL K
(rituximab) (EMSTHESBRP T H 5., 3DDENHEE TR
WM TH, IWTRAEMSOEMFFEE N TV D, IL-7IEX

FKOCGWABMTRRE LEMSUZXISNPET LIV

21 HUADRA rs3135398

1 023
2 10p15  I2RA 512722489

3 10015 HR2RA 2104286

4 5pt3  HTRA 16397932

5 18p13 GLECIBA 6498169
6 1522 RPLS. 6604026
7 %33 DBCT 1510984447
8 1018 CDS8  1s12044852
9 2083 ALK 67577363
10 1p22 FAMBIA 57536563
11 1p22° FAMBOA 1511164838
12 924 ANKRD1S. 1510975200
13 1022 EVIS  est0735781
14 1p22  EVI5 156680578
15 12013 KLRB! 154763655
16 3q13  CBLB 12487066
17 1p3t  PDE4B 151321172

Q =P =400 >GOOI

E ) — THIE T — L OHERP yo TRIRRO MEICER o4 b
DAL TH D ILTRA T244NY 72 b SAA R & JERZR
HOWRRIICES U, 1 BERRRIE L OEREIREENT
W, AT, & Tnon-MHC SNPsEMSY 27 & D
R H PR T E RIS EBENI H D,

£ HE— OFATRR PR F 1 2 T 4 VT 1 7 AR

g 95%{H
89ax10™ 1,89 {1.84-215)

085 1.28%10°7 1.35 {1.134.62) 961%107 1,30 {1.11-152) 456x10™" 119 {1.081.31) 296%10° 1,25 {1.16-1,36) 850x107% 6.19%107%
075 B25K10°° 1,26 1108.1.47) 285%107 126 (1.0 1-143) 149%10°% 1,16 (1.081.25) 216%10°7 1.19 (1.11-1.26)  319x10% 4.44x107%
075 BIBX10°F 124 (1070440 16510°% 1,17 (1,03.32) 275%10°8 (148 (109127} 2940107 118 (1:01:1.26)  1.17x107 1580107
047 2006107 146 02153 B50G0° 147 (1044310 189x10°8 196 (1.09:124) 38310 1.74 (1.081.217 050%40°° 1805107
029 445X107 129 {1.11-1.50) 23d%10° 126 (1111400 958x107 113 (1.05:1. 22} 7.94%10° 195 {1081.22) 206x10" 7.42x107
077 118107 1.36 {1.16-1.59) 218x107" 1,09 (0.95:1.24) 1.27x10° 1.14 (1.05:1.24} 8.46%10°% 147 {1.081.25) 20710 1.23x10""
092 971%107 148 {117-1.87) 30150107 1.54.01,26:1.69) 206x10°0 1,20 (1.07-1.35} 180%10°% 1,24 {1.12:,37) 4,52x10™ 357x10”"
003 144x1074 214 (1433200 120%10°2 1.44 (1084.92) 315107 1.34 (111462} 737107 1,37 (1L171.61) 922x107 1.3810°"
028 25310 134 (116158 248107 1.14-(1L02:127) 24710 108 (01116} 9.42<10°% 102 (106-178) 50910 139x10™
057 60110 132 (115:1.52) 32810 118 (1.06:132) 120102 1,00 (102116 191x10° £.11{1.05:1.18) 356x10! 423x10°%
048 80510 126 (1.06-1.50) 995100 137 (1.19.1.58) 212107 1.1 (1024.21} 328%10°% .14 {106:1.23) 1.62x10"" 162x107
038 221107 1,28 (1.12-1.50) 606%10°% LI7-{1.05-1.50) 201x10 1,08 (1.01-1,18) 335x10°" 1.11.{1.05:1.18) 1.93x107% 3a3x107*
038 4Bx107™ 128 11.01-0.48) 488x10°% £.17 (1,05-131) 186x10°% 1,09 (1.001.16) S00XI07¢ 101 (104117} 219%10°% 420107
038 4.55%107 1,15 {1.00-1.32) 216x10 119 {1.07-1.33) 1.83x10°% 1,09 (1.01:1.16} 6E5X107 110 (1041170 261107 7.65x10°%
073 765%10% 122 (1.05-1.41) 400x10 129 {1.14:146) 3.53¥10°% 1.08 (1.001.16) 5431074 1,09 (1.03-1.16) 1.94X107" 232107
049 877x10°% 112 (0.98-1.27) 95710 1,15 (1.04-1.28) 39510 1.07 {(1.011.14] 606x10°% 1.08 (1.02-1.14) 236%107" 216x107

ngmam

EAAMSICIGEBHH L L
ik A—

SHEFESBIE, HEOBETERCBRBETFOBEERC
S HHESBES W B, B OFBREEEE T 28 (SNP) (3
%3&?%3'&3&&#’1& SCREFBBLEV, LALZOES
EONPsE BRI FIBEAFETS & BB L LTORER
{phenotype) il & h 5, MIEOMETIF. BWEEHE2AL
LHETARFCGEREEM L E) £ 3HIEL., 21 o0YF 5
1 bY—H— (&4 7 LTHFHE) EEEICRMMETED v

KX 37 >3.0) £ EET 28844 (inkage analysis) »'F 4 T
Bt SEORFYVE CREBEIED, - 2. SNP{H
AR FOSEE O T LIVOIRE D A%RLE) 154/ I b0 E
BEICHEE@RY /LTHER@A) L, w1707 L1 FERL
| TN AN=T Y bRYY - IHEREE G Y, FIRTA

ROBBEMRIFNBG & A i AMRTH ANy /RIFLA
=y 2 B AMS &R EOW KLY TV TRET RN
3 TOWARRAR & L, IL2RA, IL7TRADSNP & MSO R %
BWiEUs UL LREITE & R {E4 DOnon-MHC SNPsiEpfih”
E, MERBMeHMEht,

MSIHBRERME L. SHMRE LY 5 PIBMWEREEN
BB EEREI NI N, FH—LRACEATIRBRE
#2503, KR CIERRMS, SPMS, PPMS, CIS (MRIT &)
R - BeEE - IMIC2MRIBLL ) E—E L TMSE LA, &
h B [Fl— Dgenetic backgroundZ H T2 &L WHI TEF R
Ty, ELRAQPARE ERIE U T WL, neuromyelitis
optica(NMO);RADFHEEABTETE AWV, LA > TH TS
W—THDCWARH LB L i D, EESNPT LIVEEEOA
133 (ethnic differences) # M T 5 &, FHMBEOEREBFA
MSICIHEEEEE Bhh 3,
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Molecular Network Analysis of Multiple Sclerosis Brain Lesion Proteome

Jun-ichi SATOH
Department of Bioinformatics, Meiji Pharmaceutical University, 2-522-1 Noshio, Kiyose, Tokyo 204-8588, Japan
(Received April 4, 2010)

summary

A recent proteomics study of multiple sclerosis (MS) brain lesion—specific proteome profiling clearly revealed a
pivotal role of coagulation cascade proteins in chronic active demyelination (Han MH et al. Nature 451 : 1076-1081,
2008) . However, among thousands of proteins identified, nearly all of remaining proteins were left behind to be charac-
terized in terms of their implications in MS brain lesion development. By the systems biology approach using four differ-
ent pathway analysis tools of bioinformatics, we studied molecular networks and pathways of the proteome dataset of
acute plaque (AP), chronic active plaque (CAP), and chronic plaque (CP). The database search on KEGG and
PANTHER indicated the relevance of extracellular matrix (ECM)-mediated focal adhesion and integrin signaling to
CAP and CP proteome. IPA identified the network constructed with a wide range of ECM components as one of the
networks highly relevant to CAP proteome. KeyMolnet disclosed a central role of the complex interaction among
diverse cytokine signaling pathways in brain lesion development at all disease stages, as well as a role of integrin signal-
ingin CAP and CP. Although four distinct platforms produced diverse results, they commonly suggested a role of ECM
and integrin signaling in development of chronic lesions of MS. These observations indicate that the selective blockade
of the interaction between ECM and integrins would be a rational approach for designing inhibitors of chronic inflam-
matory demyelination in MS brain lesions.

Key words——KeyMolnet; molecular network; multiple sclerosis; proteome; systems biology

» 8

L JEERLEE (multiple sclerosis ; MS) (%, =R REEIC KRB ST L, 4 2MRERS TS
BRI MHCHB. MS Tk, ACKIGHE Thl fife< Thi7 Hijkeds e 5858 LTl FiicgML, <
ZR77—URI7ns) 7T REHAELT, BiizERT5. SESERET 5 LHEME 2% L TR HMERIE
MESRETS. BlEE T, fMCMBEOTECHYZBREGMREShTHRY. BT, MS BFROMEN
O 54— AT 57— F B#fidr S (Han MH et al. Nature 451 : 1076-1081, 2008). Han H{3 AF— V% HER LA
W34 O laser microdissection T LAY V7V BEMTTHEFT LT, SBUEHEOX VAAZBHAZRAELE. #
BRI BIMEBIHHE (chronic active plaque ; CAP) ICHi) 5 IMKREROTE R R L, HBREKE2BVTMS
BWET IVECREEMEHAOBRIUCH LA, LoLiass, BERUSNIOSEDF A7 HICELTIE,
MS F FREICBT AFHR LA TIEAR Y. bhbhil, Han bOF~2 2y FEFFRy FT7—7 By —
JVKEGG, PANTHER, IPA, KeyMolnet Z i\ CREHT L, MSIBSRIL /054 —ADEBH TRy F7—27 %
Ris. ZOFER, CAP ICH1F % extracellular matrix (ECM)-integrin X v P77 —Z OB S EHB LA, T4
HHLY AT LEWFEOBAS, BIE, ECM-integrin ¥ 7 F I EHRIZ, MS 5175 REEBRIBL LW O 1=
DASEEE/S AT 2 4 Lie BHEMED B 5.

L LE (e MERBBEICSIEREDIRI R BT L, 4 RPREE
RPFREZRIVEB L TETTAEHTHS. MS T

% ZEMEBRALEE (multiple sclerosis ; MS) (X, i X, S#EHERLBERTFORMTHEER LY
RICHB LA iEH(b B CRUSH: Thl fifg< Th17 M

WEBREBMRENRAA AV T xT 47 R Jahs, MmyENMEAFY (blood-brain barrier ; BBB) #

—=238=



el - MSIRZESF Ry F7—7 183

L TRPFHMICREL, <7n7y—UR37
077 &M/ LT, TNFa i & O proinflam-
matory mediator DELZFH L, BRiEHER TS
LEZONTWAY. EFEMICIIEHFELRD S
B, REDPBET S LERBEFERL TRTHN
BERELARETS. MS T3, SHHENK
intravenous methylprednisolone pulse (IVMP) #1T
W, FARMIC IFNS OB S 2175 HEH, &
H—EBLBREL LTERIATWS. LiL
IFNg i %3 % nonresponder REIfEA D 7= b 5
HEZWEADFELETS. MS TEKERED OB
FEHRAE (relapsing-remitting MS ; RRMS), 2 ki
73 (secondary-progressive MS ; SPMS), 1 &kt
1T& (primary-progressive MS ; PPMS) K8 &
h, REFHICETHARRHE, ekE, Fvd
FYFRYAL FTREF—VAORRICE Y 4 BIC S
BFIhTHY, SOXS2FH—H (heterogeneity)
DOHFELDHRENO—-RHLZ->TWSY. BEEX
T, HCHROTELREST MBI, H
ROBRMG T I 2EMNZAESFHEIhTY
5. .
2003 FFiICLZL b LADEREBTET L, BAD
MBI 5 L2BETFRF VA7 EORBERE
V—F VICBITHEZRA N AR RDBBEL,

BUEEBFRRDFRINE Y ) LRI LS XA LV T b
Lic. COEIEFIv 7 ARICLY, FIwEE
RO/ T <——2BRENS FHK 48
bhcEhic. SOICERY ) I 7 ADFFHITEBR
ReRS, EWCEHEAZLSIBETFHEL
%D, F—5 A4 FER (personalized medicine)

OBLLICEBEI N, XA VATLAEDE (sys-
tems biology) DML bk, & MIKREZLTF
Xy FP7—7 TRECHBESNIBEHRTDH), %
L OBRBY AT LADF2OBNA F RAOWLEIC R
BHT5LELONTWSY, o THRORERN

DeDITIE, FIvI ABIMCER LY L6741
FOGFRy b T7—7 BRHBLADOURFBRLZY
290%H 5,

R, MS BREOREN T 0 74— AT —
ZBPESHIY. COWRTIR, @rxDRTF—Y
D MS BFR» b B4 RO S VN7 BEEZREL
7o, WOHIZEDOPL CIEREEEMEFRIZIC 3617 5 1M
BRBREROTTELZRH LA, ZTOMRKESE, #
BEETAWT, MSEBHEFNVTHSHOREM
s (experimental autoimmune encephalomye-

litis ; EAE) OWBRICHEIIL, BAXZ/oF+3”
AT — 2 LHHAEENEBZREHEL. L
LEih, KEHSDLBERMNDOS VI E
KBL TR, MSEBIFFRIBICBITARRITHSS
ThTwizw. bhbhidcoF—2ty F&F|
BLT, #FXy F7—27 8P Y —IVKEGG, Pan-
ther, KeyMolnet, IPA % I\ CHSEH L, MS &
RE7O5d—LOEBEFTFXy FT—7 RN, vV
AT LEWEOB R D DAIRERHORERERANS.

II. MShHREOBEEN T 0 T4 — L8

2008 ¢, Han Bi 6 il MS kSR E AWV T,
FEFRICAT— VR LIRREED O laser
microdissection CEREL L =¥/ 7 % SDS-PAGE
ToHERIC, ¥ VA7 BEEMBL, FUTYV VL
R7F PR 2 BEBEFHTHRILEY. AF—Y
i3, RIEGAIRREE FELEEL T 5RE0HE
(active plaque ; AP), [ fifl 3 8% #5 I SAE B PR /R
LT 5B EEMERRIR (chronic active plaque ;
CAP), REMRICZ LT A7 Y7 ORREY
BAXE L T H5REIEFHHEBRESE (chronic
plaque ; CP) IZHE L. FKRFIC 2 AlORERIC
BILTLERSHTHRIILI. ZOKR, AP 25
1082, CAP & 1728, CP 4 B 1514, &F1 4324 8
oz v 7BEZRE L. &biZ INTERSECT
75 LAV, BRERTIRBIhTLOR
F—VRBRNZFV/NI7BEEZETHL, AP 158,
CAP 416, CP 236 HBDOZ VNI BTF— 2 & /B
L. # 5k PROTEOME-3D # H\WT7 /57—
Va VERANER, CAP W TIKEER S
V37 B protein C inhibitor, tissue factor, throm-
bospondin 1, fibronectin 1, vitronectin DR 2R
. CORMRIRESNT, HBREIE THS throm-
bin inhibitor hirudin }s & U* activated protein C %
BWT, MSEMpEFIVTH S PLP139-151 N/
FaB¥8H SIL/J <= A BAE #¥ L., ¥HH0
PLREE S, RMRPy vAMROMEE IL-
17, INFe EEEZWH L7z, DEOERELYD, 0K
BERF 7 BRFRAEBENFTTF LB LS
PO, LOLEBGED L SZERT,
BXa7/oFFIZATF— b LR SEBRHOY
NIBZEHL, BREK->AO»ICBL TR
B, FAKRSRELDHRERLUNDF NS
HicBAL Tid, MSBEZFRIBICK T 2BEIIAL
HENTVRW.
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II. MSBRETAFA—LF—9DOFFxv b
7 — 7

E£ETR, FUNIBRBE TV AT ARHEL
TWBDT, FEOMWICIIE 4« D% /87 O
ERTOALELTY, ZUNIBBBETHIFI TRy
FT—=ZRNA) 2 A DRELEETHS. ¥ N
7 BHAMHEEIER (protein—protein interaction ; PPI)
i, BMiTEEMOGSANEROALR LY, FEikit,
me, ER, BRRIC, HAGEREEAELAE
ERARRBEET S, HHSEDOT I v I AF—4
KBELTWAS TRy F7—7 BN 57201
i, BEINARERICEBMT SN -FROMEN
V—VEEILERDH. Tabb, Bk
B ok4x s TRMEERZME L, 0"
WHRBRER L TavF UYL LTRELAT—4
~R— 2R (knowledgebase) #FIH LT, MDD LD
Ry FPT7—=7ONAY 2 A ICRDBBEWELMEEZEL
TWAERPRKOWTHNEHETHS. Web LTY
) —{ZFI A Hisk 5 MY 7 knowledgebase & L T
¥, Kyoto Encyclopedia of Genes and Genomes
(KEGG) (www.kegg.jp)”, the Protein Analysis
Through Evolutionary Relationships (PANTHER)
classification system (www.pantherdb.org)®, Search
Tool for the Retrieval of Interacting Genes/Proteins
(STRING) (string.embl.de)? iz ¥ BB 5. i
KEGG & PANTHER (%, curator & FE{Th 55
FIRICE > THEShAEREFRREDZ L OMH
WEMALTED, 20104 4 AB%E, KEGG
PATHWAY (Z (% 352 reference pathways 2 & § B
ENBH 1045200 NA 72 A BEFIHTHEY,
search objects in pathways Ry 7 A{IC BN S F O
KEGGID #ANT AT &ic kD, YT/ R
x4 #BFEHEES. PANTHER Tl reference set
LOKBIZ LY, BUMICBET A ENEREY
SERTE CHMHEES. STRING Tit KEGG,
HPRD, BIND, IntAct D b HA& L TREL T
D, PubMed 77A 57 F BLIZBASEAR
(natural language processing) ICX 55+ A <4
V7 ALT, S FHEMBEEFRIICE T 5HR %2R
ELTWS. HtY—I& LTI, Ingenuity Path-
ways Analysis (IPA) (Ingenuity Systems, Redwood
City, CA) (www.ingenuity.com) < KeyMolnet (In-
stitute of Medicinal Molecular Design, Tokyo)
(www.immd.co.jp) X EBBHSB. LH 6 HEMEK

PEREShAXBMEER LT, BEEOBVSTH
HEERICBET2HRENELTED, BHNICT
v TF— &N TW3. KeyMolnet |Z HARTZEA S
ICHMIELTED, BHE  RBHH - BeElzE
AIERIZTIN B R0#% (neighboring search), &
BB 5+ s EFRFH LA 508 LHiRER
(common upstream search), & LK EMOX v
P =7 RN B8 KRE (N-points to N-
points search), EEDMAEHMEAE LT, BREH
DIRREZAUBPOFFRY V7 —7 2RRBHEE
BOER#EFE (interrelation search) %, ¥WHEEL 2 L <
BIRHK 20,

#EEbiX, Han 50 MS 5% 8 AP 158, CAP
416, CP 236 705X —ATF—FVKH YT 5
UniProt ID %, Entrez Gene ID ¥ & U* KEGG ID
IZZ#% L T, KEGG, PANTHER, IPA, KeyMolnet
ICADL, TNhENDATF—VRRHTO T2 — L1
TR ERDBSRMLTWAGTFRy FT7—7%
A% L 79, ID Z#iZ it UniProt (www.uniprot.
org) & KEGG Identifiers % J§ \» 7= 23, DAVID
Bioinformatics Resources (david.abec.nciferf.gov) V)
@ Gene ID conversion YV — )V #F|H LT, En-
trez Gene ID ND—FEREBRIBHICTXS. &b
DAVID R 7B FF IV AF—2DT /) F—Va Vv
R DBRIC DIEFICHERRY—ITHABD.

KEGG i & 2f##7 Cit, CAP Jusz—Ad
focal adhesion (hsa04510), cell communication
(hsa01430), ECM-receptor interaction (hsa04512),
CP 7B 5% — A & focal adhesion (hsa04510) &
OEHSREENA. CAP 7O FF—AD focal
adhesion (hsa04510) {%, COLI1Al, COL1A2,
COL5A2, COL6A2, COL6A3, FNI1, LAMAI,
MYLK, SHC3, PPPICA, PARVA, PRKCBI,
MYL7, RAC3, SPPI, SRC, THBS1, VIN 268
BaEh, CP 7B 5% — A0 focal adhesion
(hsa04510) (X, COL4A2, COL6A1, CRK, FYN,
ITGA6, LAMB2, LAMC], PIK3CA, ZYX » LK
ENTWw/i. PANTHER I Xk Af##7Ci3, CAP 7
B2 5 —.A & inflammation mediated by chemokine
and cytokine signaling pathway (p=2.63E-03),
integrin signaling pathway (p=3.55E-03) (R 1),
CP 7o 53— A & integrin signaling pathway (p=
4.33E-02) LOBEHSBRBEhA. Tbb
KEGG & PANTHER Of#Hd 6, MS E#EFEIC
I1F 5 ECM-integrin ¥/ 7 FIVGREFR O R LAYE ]
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