The Society for Bioscience and Bi oengi neering, Japan

AW T¥Eait $88% H115 562-569. 2010)

RINBEEREZE T — X 28 ) 28(E « REERZ AV
AR EER Y R 7 Tk

M R NEE REE - BN K2 - R TR LF I Sl BAP
HH ORI =S EFH @S- ER B kXS e

BB TR, B RERERELRFR, SHARN A M BRRRES, DB Er V=7,
SHAT A UMM, BEHEBRFTFHFIERAIR > X —, TR

(20104E8 A5 H3Z A 20104E10H 1 HAZHY)

Determination of combinational genetic and environmental risk factors of lifestyle-related
disease by using health check-up data obtained from long-term follow-up

Yasunori Ushida', Ryuji Kato!, Daisuke Tanimura?, Hideo Izawa? Kenji Yasui®*, Tomokazu
Takase®, Yasuko Yoshida®$, Mitsuo Kawase®, Tsutomu Yoshida’, Toyoaki Murohara?, and
Hiroyuki Honda'* (School of Engineering, Nagoya University, Furocho, Chikusa-ku, Nagoya 464-
8603, Nagoya University School of Medicine, Tsurumaicho, Showa-ku, Nagoya 466-8550% NGK
Health Insurance Society, Sudacho, Mizuho-ku, Nagoya 467-8530%; Aoyama Clinic, Sakae 3-7-13,
Naka-ku, Nagoya 460-0008* NGK Insulators, Ltd., Sudacho, Mizuho-ku, Nagoya 467-8530% MEXT
Innovative Research Center for Preventative Medical Engineering, Furocho, Chikusa-ku, Nagoya 464-
8601°5; Faculty of Pharmacy, Meijo University, Yagotoyama 150, Tenpaku-ku, Nagoya 468-85037)
Seibutsu-kogaku 88: 562-569, 2010.

Metabolic syndrome or lifestyle-related diseases develop as a result of the interaction between various
genetic factors and environmental factors. Based on the health check-up data collected during a long-
term follow-up (at least 7 years), we categorized a large sample population (n = 2061 subjects; men =
87%) into 3 groups (case: subjects who developed metabolic syndrome during follow-up; supercontrol:
subjects free of lifestyle-related risk components; control: subjects with clinical components similar to
those observed in the case subjects before follow-up). A bioinformatics approach was employed to
determine the combinational genetic and environmental factors. Two types of prediction datasets were
constructed to determine the predictive risk factors to discriminate between (1) case and supercontrol and
between (2) case and control groups. By using logistic regression analysis, we found 25 novel risk factor
combinations including 66 single nucleotide polymorphisms (SNPs) and 6 environmental factors.
Moreover, to search risk factor combinations with high prediction accuracy, we used our Criterion of
Detecting Personal Group (CDPG) in this study. We found that the combination of ADIPORI (rs1539355)
with an environment factor (smoking) was the most significant predictor of metabolic syndrome. Such risk
factor combinations, and not genetic risk factors alone, could help to identify the need to modify life style
for prevention of metabolic syndrome.

[Key words: health check-up, metabolic syndrome, lifestyle-related disease, risk factor combination,
single nucleotide polymorphism ]
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Fig. 1. Analysis model of metabolic syndromei. aClinical test components: age, BMI, systolic blood pressure, diastolic blood pressure,

total cholesterol, triglycerides, HDL cholesterol, glucose.
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Table 1. Clinical characteristics of the case, supercontrol and control groups (Characteristics before the follow-up study).

Analysis dataset 1

Analysis dataset 2

Case (N=78) Supercontrol (N=188) Case (N=76) Control (N=76)

N % N % P value? N % N % P value?
Sex, Male 77 98.72 152 80.85 <0.001 76 100.00 76 100.00 1
Smoking 52 66.67 82 43.62 <0.001 50 65.79 44 57.89 0.241
Drinking 64 82.05 146 77.66 0.405 62 81.58 55 72.37 0.173
Hypertension 17 21.79 0 0.00 <0.001 17 22.37 12 15.79 0.409
Diabetes 1 1.28 0 0.00 0.293 0 0.00 0 0.00 1
Hyperlipemia 25 32.05 0 0.00 <0.001 23 30.26 36 47.37 0.045
Hyperuricemia 10 12.82 2 1.06 <0.001 10 13.16 9 11.84 1

Analysis dataset 1 Analysis dataset 2
Case (N=78) Supercontrol (N=188) Case (N=76) Control (N=76)
Mean SD Mean SD P value® Mean SD Mean SD P value®

Age (year) 31.5 7.5 30.1 4.7 0.156 31.3 7.6 33.1 4.7 0.084
Height (cm) 171.8 5.8 168.7 7.1 <0.001 172.2 5.4 170.6 5.9 0.098
Weight (kg) 68.0 5.9 57.9 7.3 <0.001 68.2 5.8 66.6 6.5 0.115
BMI (kg/m?) 23.0 1.4 20.3 1.9 <0.001 23.0 1.4 22.8 1.5 0.538
Systolic blood pressure (mmHg) 129.9 12.4 115.8 10.9 <0.001 130.0 12.5 127.5 11.2 0.203
Diastolic blood pressure (mmHg) 78.3 9.2 69.3 6.8 <0.001 78.5 9.3 76.2 5.8 0.064
Total cholesterol (mg/dl) 188.7 29.7 164.9 21.3 <0.001 187.0 28.5 192.6 33.2 0.302
Triglycerides (mg/dl) 147.9 74.7 72.0 34.2 <0.001 148.1 75.9 138.0 66.1 0.428
HDL cholesterol (mg/dl) 48.5 11.5 57.8 9.7 <0.001 48.2 11.0 50.7 7.7 0.154
Glucose (mg/dl) 92.2 9.7 87.9 7.9 0.006 92.1 9.8 94.6 7.7 0.132

2 P values were analyzed using Fisher’s exact probability test.
b P values were analyzed using Welch’s ¢ test.

KBV TRDFEEREEMRIN: (v X = 2.65,
Pvalue = 0.007). 4 v X3, V) A7ERICEYT 256
I, MetSIZRE4 T 2 Y R 7 BfIfEEINT 50 %R LI iEE
Thb. £12APOAI (rs11216158), APOC3 (rs2854117)
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B R EMEREZK T — X AW TIER I N, LD
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F) WIT, TNFE TOFN Tz -7 SNP
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DREIToI2E 5, BITRE 1T DHEAEDLENY
27 ERE LU CRIRE N (Table 2b). Table 2b, SNP
RISK {E, O RAT ¢ v 7G5 (MIZZH : 1SNP)
WL OSNPHYY R T THolHEDA v XH, environ-
mental factor RISK i, O X7 4 v 7 [E@o (R
EHCIBERT) RIVBRERTFHEYVRITh-oTz
BADA v TH., SNP & environmental factor RISK |3,
TP A7 ¢ 7ot GELE# : ISNP+ 1RERF)
&V SNP EREBRFOH/HE LMY AT THoT:H
D4y AwRY. LEPR (rs1137110) 13, &IMFE%
W EIEMAER Y, ERMRMAEY, WEL D 484845
LR HEIR X NI, ADIPORI (rs1539355), APOAI
(rs11216158), APOC3 (rs2854117) &, BEMLFE %Y,
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Table 2. The selected risk factors with logistic regression analysis.

(a) Follow-up study results for 66 SNPs (includes all signals with P < 0.05).

Analysis dataset 1 RISK frequency(%) Logistic regression analysis
. . RISK NO RISK Case Supercontrol Odds ratio

SNP identifier Gene | Model genotype genotype (N=178) (N=188) (95%CI) P value
rs1539355 ADIPORI dominant AA AG + GG 86 70 2.65 (1.30-5.39) 0.007
157539542 ADIPORI dominant GG CG + CC 74 61 1.84 (1.02-3.31) 0.042
1511216158 APOAI dominant CT+TT CcC 42 28 1.87 (1.08-3.24) 0.026
1rs662799 APOA5 dominant AG + GG AA 62 48 1.74 (1.02-2.99) 0.043
rs662799 APOAS recessive GG AA + AG 17 8 2.31 (1.04-5.11) 0.039
152854117 APOC3 recessive CC+CT T 86 72 2.39 (1.17-4.88) 0.016
187965413 VWF dominant CT+TT CC 74 62 1.80 (1.00-3.24) 0.050
rs1137100 LEPR dominant GG AG + AA 72 55 2.18 (1.21-3.91) 0.009

Analysis dataset 2 RISK frequency (%) Logistic regression analysis

_ . RISK NO RISK Case Control Odds ratio .

SNP identifier Gene Model genotype genotype (N=76) (N=76) (95%CT) P value
rs388915 AGTRI dominant AA AG + GG 89 76 2.64 (1.07-6.51) 0.035
rs5186 AGTRI dominant AC + CC AA 26 13 2.36 (1.02-5.45) 0.045
1511216158 APOAI dominant CT+TT CC 42 25 2.18 (1.09-4.35) 0.027
rs2854117 APOC3 recessive CC+CT T 86 70 2.56 (1.15-5.73) 0.022
1512953 PECAM1 dominant CC CT+TT 28 11 3.25 (1.33-7.89) 0.009

(b) Follow-up study results for combinations of 66 SNPs with 6 environmental factors (includes all signals with SNP P < 0.05 and environmental factor P

< 0.05).
Analysis dataset 1 Odds ratio (95%CI)

rs1539355 ADIPOR1 AA AG + GG Hypertension 2.65 (1.30-5.39) 13.3 (4.29-41.0) 35.8 (5.3-241)
rs662799 APOAS GG AA + AG Hypertension 2.31 (1.04-5.11) 13.3 (4.29-41.0) 33.0 (4.6-238.7)
rs6141 THPO CT+TT cC Hypertension 1.53 (0.85-2.77) 13.3 (4.29-41.0) 34.5 (5.5-218.8)
157539542 ADIPOR1 GG GC + CC Hypertension 1.84 (1.02-3.31) 13.3 (4.29-41.0) 32.6 (5.4-198.4)
rs11216158 APOAI CT+TT CC Hypertension 1.87 (1.08-3.24) 13.3 (4.29-41.0) 30.8 (5.4-174.7)
rs2854117 APOC3 CC+CT TT Hypertension 2.39 (1.17-4.88) 13.3 (4.29-41.0) 38.2 (5.5-264.7)
rs1137100 LEPR GG GA + AA Hypertension 2.18 (1.21-8.91) 13.3 (4.29-41.0) 29.0 (4.9-174)
rs1255998 ESR2 GG GC + CC Hyperlipemia 1.55 (0.88-2.71) 26.4 (9.28-75.3) 120 (16-898)
rs1799983 NOS3 GT +TT GG Hyperlipemia 0.83 (0.39-1.75) 26.4 (9.28-75.3) 96.0 (10.7-858.7)
rs1799883 FABP2 CT+TT CC Hyperlipemia 1.26 (0.74-2.17) 26.4 (9.28-75.3) 92.5 (11.8-724.1)
rs1137100 LEPR GG GA + AA Hyperlipemia 2.18 (1.21-3.91) 96.4 (9.28-75.3) 67.0 (9.0-500.5)
rs1539355 ADIPORI AA AG + GG Hyperuricemia 2.65 (1.30-5.39) 13.7 (2.92-64.0) 30.3 (3.1-295.2)
rs662799 APOAS AG + GG AA Hyperuricemia 1.74 (1.02-2.99) 18.7 (2.92-64.0) 30.0 (3.6-251.8)
1511216158 APOA1 CT+TT cC Hyperuricemia 1.87 (1.08-3.24) 13.7 (2.92-64.0) 27.8 (3.3-232.2)
rs2854117 APOC3 CC+CT TT Hyperuricemia 2.39 (1.17-4.88) 13.7 (2.92-64.0) 32.9 (3.3-827.2)
157965413 VWF CT+TT CC Hyperuricemia 1.80 (1.00-3.24) 18.7 (2.92-64.0) 26.7 (3.1-233.2)
rs1137100 LEPR GG GA + AA Hyperuricemia 2.18 (1.21-3.91) 13.7 (2.92-64.0) 47.9 (3.3-703.9)
151539355 ADIPOR]I AA AG + GG Smoking 2.65 (1.30-5.39) 2.77 (1.58-4.87) 11.5 (3.0-43.2)
15662799 APOAS GG AA + AG Smoking 2.31 (1.04-5.11) 2.77 (1.58-4.87) 7.11 (1.72-29.35)
rs1255998 ESR2 GG CG + CC Smoking 1.55 (0.88-2.71) 2.77 (1.58-4.87) 5.64 (1.76-18.10)
rs1255998 ESR2 GG + CG CC Smoking 2.08 (0.99-4.38) 2.77 (1.58-4.87) 6.24 (1.65-23.64)
157539542 ADIPOR1 GG CG + CC Smoking 1.84 (1.02-3.31) 2.77 (1.58-4.87) 6.38 (1.95-20.94)
rs11216158 APOAI CT+TT CcC Smoking 1.87 (1.08-3.24) 2.77 (1.58-4.87) 6.08 (1.93-19.16)
rs2854117 APOC3 CC+CT TT Smoking 2.39 (1.17-4.88) 2.77 (1.58-4.87) 6.05 (1.61-22.66)
rs1137100 LEPR GG AG + AA Smoking 92.18 (1.21-3.91) 9.77 (1.58-4.87) 5.67 (1.73-18.52)

Smoking RISK) (%, SNP DADY A7 BEBREZRET 5
7' )WV—7 (SNPRISK), BIEDAHDY) X7 BREZREET
%27 )V—7 (Smoking RISK), VAV ER% % 5724 bz
BV —7 (NORISK) & HAT, BERFIE TH S A
% BMI O _EHBRE LN GEFFET BMI F5fE = 21.84

566

[kg/m?], EFHEBMIFHIE = 23.41 [kg/m?], P value =
3.24 x 1075).

—7%, g2 TR, uP AT ¢y ZEBSH (O
SEZEER  ISNPH1BREERT) L ARk, MetS D FHNMHE
V) A7 BRIGERI NG o7z
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Fig. 2. Results of the CDPG combination analysis (analysis dataset 1). (a) Risk factor combinations selected by CDPG. (b) Accuracy of the
prediction of metabolic syndrome by using CDPG. The prediction accuracy in analysis dataset 1 was 70.34%. Prediction accuracy is
the percentage of correctly predicted numbers (MetS numbers: samples that have assigned to more than 1 risk factor by CDPG; Non-
MetS numbers: samples that have not been assigned to any risk factor) in the total sample numbers.

BITEROF LY BITREROBHNZ Fig. 4 1[OR

8 . INF TOMTTRATRETH 72, SNPT—X %
Pvalue Pvalue Pvalue Pvalue %@iﬁ*ﬁ&%ﬁﬁ@j‘@@é@ﬁ?»— 2 %)EH 7 *’C' 3 j‘éﬂjjﬁ
=324 X105 =0.016 =0.092 =0.852

24 BHORISNPE LTHIZT 1 v VRO 2175 2 £ T,
. MetSIZ B IZBI#E 5 5 SNP & L TADIPORI (rs1539355),

BMI [kg/m?]

22
APOAI (rs11216158) , APOC3 (rs2854117) ASHER X
20 N7z (Stage 1). I, TN E TOMH Cldfrbniah -
72, SNP L IRER FE2HEENICHAEDLETOY X
18 -

T4y ZEBOHE2TIILICLY, BRI 525

SNP & Smoking ~ SNP RISK Smoking RISK NO RISK

RISK(N=90)  (N=105) N=44) N=24) DA EDLE Y A7 ZRZEIRL 72 (Stage 2). &R,
§?§Beforefo]low—up = After follow-up CDPG%*}? %ﬁ 5 C k ‘C\‘, AD]POR] <r51539355> & @

) N N =)
Fig. 3. Comparison of BMI variation in each risk group (analy- EDRA G N MetS DHEE IR b FRAY A7 ER

sis dataset 1). P values were analyzed using Welch’s ¢ test. & UTERZI NS (Stage 3).
The error bar indicates SEM.

Fig. 4. Summary of the analysis results.
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MR B 2 RN EAGOE T IZIERICEETH
£ = .
5ENVZ D,

REAEHT—2OEENR A5 D @A R 5 1 Apolipoprotein BIZFOHE AMEOT T X
2061 B & FEWITKHBEL, A O7EM FOBHAERKE L 74 v ZREESH (B ZER  ISNP) 28T, APOAI
WH T =R THY, MetS HEUHELREELRAFTH - (Apolipoprotein A-I, rs11216158), APOC3 (Apolipoprotein
T2, ZORDRBLLELNLY Z7ERE, T2 C-III, rs2854117) 73, FRMTRIG 1, FRHTRIS 2 D b
DR RICHIEHTEZHDTHD. OIAT 4y 5 MetS DEIE SNP & U THEIR I N7z, APOAL/C3/A4/A5
7 El@ 4547, CDPG % iz ) 2 7 BROBERITE W T, BEFEREERNFERRCEASLTEY, BECESL
AR TIIEMAEOBHALET — X &) Fl s 24 b TW5, SEEIRE N APOAT I HDLOEEX > /87
L, Case vs. Supercontrol D [r## & T, Case vs. Control B&LT #HE&hroFBETCOaVATOo—)VintHZ2E
DB DI D DENTR R R EET 2 Z LN TE ., K T B HE RHE, APOAI DA 1T IRIE B O IR
D —A « A2 P O—)URFFER K &RV > T IVERD X KBRS 25, @BEEEY) K&)' E (VLDL) X
ZfEH® T, &L DHEHET 2REHZD b DITF YINTBETHBAPOC3 L, VKRR INTBEY X=X LR
W5, BMI, UARERME, #REEHAIMME, #ERERS, HDLZ2 @Y S =¥ EREEL, MY FOBERNTOR
COBKBREEHBEIIBVWTTI TR RELREREELD LB H5E 5 &b, APOC3 DA TR IS MAE
5. L LR SAMIETIE, Case & U TERRIIE MetS BRAEZED. Fi:, APOAI/C3/A4/A5 & ¥ LICHE
T% L, BHERICMetSITEY LIZEAEZHNTEY, # L T 5 SNP Y REAERFIRE O LA, LDLKF¥1 X &
ROBHRZHITEENDIERNBNAT AR/ 4 X% BETHZEDHONTNEY, ZDZ D, APOAI
KELBERTE TR EBZLLND. £z, BTN 2 (rs11216158), APOC3 (rs2854117) 1%, MetSDHFThH
TiE, EBRBREEEBEOIZIZTRTREBOTERESL JEFE, SFPERERER HDL & o el E A sic B L 72K
W, TROLLERRFORIIEERNLERM P HE T 5 FELTERRENLDTIRROPEEZ DS,
ZENTETND, SNPT— X W AF TR AHEEL Adiponectin EBEDREHR  Adiponectin (32 BIFER
BYMERZE T —X DML, HARIZBWTHIFIDRW IR, OMERER ETET T 2% — D EED
bOTHY, ZOXIRET NV oBLNIY) A7 ERIL YA AL THY Y, AdiponectinBE & MetS D B
FEECIUE-BEDELDTH S Z EHEFTE 2. #4511, Adiponectin % I— F LT\ 5 ADIPOQ D SNP

g7, SEIOIFR—F OBBIIEELCERTHS LW & Adiponectin 2, 2 BUBEIRSR & OB#ERENH O 12,
IRBPETOND. —IRENFIC LIz aR— %R ABFFE THEIR X 1172 ADIPOR1 (Adiponectin receptor 1,
Tld, B EHRENIER ICRE CHEZEEVEL rs1539355) A% MetS & B L CTW A A EEME A+ 20% 2
T, Lel, EREREZIR— M ETIHE, F bND. Fio, BRERLIFLEEZEOLE, vTAND=
HOBENIEZEZONE DD, BEE CRIHEIIT -4 AFEBILA N VAREERRITEL T, BEICLY

PRETE2TRENBV. 20w, RERERDT — Adiponectin B WA T 5 Z EARFEINT NS, K
AR — M RIZEEDDTERATHDLEERD. HHE2ATYH, ADIPORI (rs1539355) & BLEED MetS &

B - REERORENLDEASDOERBTOEE Y DRE#EZ T 2D+ bDTHote. ZDEH7%

KRR TIE, TN FE TOMI TlIfTho 72 - 72 SNP ZEMD, RKWERMEITNR 1 DA S DY @i CRIRX
ERERTFOMENHAEDLEBIZITS 2 & T, 172 ADIPOR1 (vs1539355) LBUEDHA KDL 27
ADIPOR1 (rs1539355) LBUEL Y, MAfHLEELT BEROFEERECLDTHLEVZ 5.
25DMetS Y X 7 BRZHEIRTE 2. TNE TOHE T, BiE BEEROBASOLEICL 2R F2EIDE
(1) SNPH*MetS &BIH T 2, (2) BE #KH SME BetE  ABIEICBVT, IhE TOMN CldfThhi
M, BERRZY, SiEMEZY, SREBIIEZY.: S oz, SNPEBERFE2EENICHASDLET, oy
DIREERMMetS LEAET 2, EWVIFEIINTVS AT 4y ZElEar GRIZZEH 0 ISNP+1 BERT) |
2, AEO LS % SNP, BEEROHAGDOEY AJE CDPG #2352 & T, BEEREBEEROHA
WELTOHRERID R, EBENRHEASLYE o) X7 DAL EERR L, BEROMAGDLYER
VAR ISNPHIRERF) CXHLT, a7 +1v7 ZHREL T2 (Table 2b, Fig. 2a). MetS LA EEERIE
[E& 4, CDPGEMT %175 Z & C, % & 2XADIPORI BEER, BEERSEECHIFERALTRETSH0D
(rs1539355) 2, 6 BREERDF T bR & DEA THsHI0, ZOL5LHEROEARGLE RS &
EOLETYRAIZBENZ ERRER L. D& 51T, SNP 3, VI EMRERDRRARZ DD Z IOV S.
NEDBERTEHAEDLIBERDY AIBELRD %72, MetS DiaEHRER L L CAEEEOIRELNTON
PRI 2281, INETHTONTI P27 ET 5 ENE0D, BARNTRVWERSKEOHEIIIEFEIC
HY, BTHERLZFEIATPHZHOTEEDEZL S E, & AP UVABKEL, ElfEhnlesnsn, Lil,
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AMFEFBROL S, AEEBEOREHE % AT
Ex DBEZEREEELTHRESTHZET, A MVAD
PIRVEREDOSVIRBDRVIFTE 2 E2 5N
5. 12k 2L, AFERER D 5L, ADIPORI (rs1539355)
MAA LW BEER2EO AR, BEEROFTY
B ICRERIEZ BT PN AW ETH D EEALD. &
72, ARFEERD O BRI Wk o 72h, EREBIMEE
WCEHMTHEEE, EFrata—LTaL5T

FINA 292, BEIEEYST 254101, RELPEZS
IOT7 NS ZTBIEHRETHD. X 5ITKMBH
F—=2D&5 CRMOEBWHABET -4 LD 2BHITHE,
BEFRAEROEKREEEE DL (Fig.3) 2RT LD
RIFEN TENIAEB BRSO 2B U Om E
ZOokh b EHBTE S,

SHOEBE AWMEZar—MEFETHE0D, L
FOZRY T 1 TN CHERINDES & LT, BB
HARIFICH L < MetS IS LIHEFAR DR h o7z, @&
Prxf5 2 DA G OEBITCTY X7 BERHB—D b FEIRX
Do BERE LT, EFROLBEILHITONS.
51, AHETHLNL ) A7 EROIE4HDITIES &
Urteiz Y 27 BROBRITIE, FIOKE 25R— b B
TOWRBRLS L UERZBINC LY, EFIHEASLZ
EDBREIZEDLTHAS.

g2, AR TEREEROERERE L7 66SNPs(Z,
ATEEER & DBRED Z 1L E TOHZE TRE L #172SNP
WKIRELTEY, 7/ L7A1 KM L5 L0
G SNPHUZ e, BTICAWRER FEHE b, B,
A, TR, MERFEEY, SRMEXY =R%R
MEEDATH S, D, XbkbBERTF, EHE
B EORERTOBNY, L) A7HARDLED
BRDIDICEETH .

E #

AZRY » ZIEGEREL EOAIEEERIE, BEERE
REBERVEMICHEFALTRET S bl TW
%, AWRETIE, BEIBEIEA—BOEDREZES
2 (206141, Bt . 180341, otk : 25841 oHfEE
TEL EOBWEEDH B 1458 FIDEIF T — X % f@HT*t
HEL, INFTORTTIfrbhiehro7:, BEHET
ERERTOMENZHAGOEITICLY, 255044
Ry ZHEGREEE) A7 ERZ2ERL, FTH
ADIPORI (rs1539355) LZIEDHAEDLEPROE N
AZRY v VERFEFHRT & L GEREEIN:. AHE
DT EIZ, AETEULEOZMEHEDOD 2 E2H
1458 BT, EREBELWVWILELLEMOBHAL
F—RThHhdIDOMetS ITHELLBEFTTRL,
MetS YL 20D 2 BEFHEREFRT VXV E
REFERTHIENTE. AWED L S IEERT &

2010 %115

BERTEOYRZEROMABEDLEERR TSI L
(&, fHz DREERICCLRE L AEEERERE
RIEET L EDUREERD D, KN CTRT L%
SRTEBOFMTHZMTIENSEENITR D & i
IND.

ARG, SCEEREE O ISEERIERIHERFARRIC L 2
[kt a A/ R— a YEIHRE DR Tar o7 h0—8E
LTERINT [9H » BEIETHIC L 2 THRHERDAIRK
Tul ey OMFEREO T EWD Z EDl bDTH 5.
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