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EXEZROBARELT, 4AICEE EXENYMEMESNROBIBRICHESNELL. £, B
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< PR RURR DS EIR E RS A A2
VURT U LA - 1Y
L[EFSEE @ Dr. Serge Y. Fuchs (University of Pennsylvania), Dr. Vladimir S.
Speigelman (Wisconsin University) & 73 i {#.
o 7)1 BT AR UR v 552458 SSH (Super Science High school) program i3
e ORFH SRR SEUEZEER) - TR OFE
TR FIEK . DADES LB
Serge Y. Fuchs (University of Pennsylvania): Cancer biology
Vladimir S. Speigelman (Wisconsin University): Cancer genetics
Bz, ¥ R, IR RIS E R R
e 2007-19068 : ZRIERAL DR F-BLHI M U T w5 PE DR DOH|E
1, WO ZIUTTES WIS 5 E K
SR RIRRANESRIRSIS At o Z — B 140 RIS A X — ) — TGS
e MDA~ TIUTNANY V=R T AL — 3 TV A
- #FE 2007-19068 DABHIZLEV Y, HrRdHE
JekE FogT R c S AR DO BT E R TIRBAZ R R SLs AR &OF
A BER OBERZNE S IRKOJ EBEER D 7 v—7
JEEHTR - s AMa e Tggas) B8 Yutafkod TR R @RAAAHE B
BRIEEER
<R RIS (BK) 7 LNEWIRSAWIIERT AR = CHERR A
FCHAE N FEE T 2 1@ HET T M FR D BIIZEAERY glycogen synthase kinase 3
(GSK3B) : MILERMBANTEIT DHBL, 15T, HREEARAT.
- FRTOWF 425y RERCEEHIE - BE 6, v/ =F=2—1F69 (fic4)
c s BSRAED BRI AT ST ISR B kT
#F mEded (GRS SRERRAHIEESM AR IR
TG FH A (BIGHARHIER) 23ESLRBeRERE A ) R Hs
BT BAMERY - B e (B RIRBE DA OSSR
Kk (GREFRZEEGIGRT), W HEAE ORFBEEE R BR
Bioy FIE S A, SRRELEE (&RERY V¥ —RRRER)
<A B S AUDNECRERIIE BUCERAT (B SRR B Be A s & 5L ah)
<R FEkS B ARERFFHE (FFRE 2006-550915) @ GSK3B DRAENFAZ S
< D3 A DIHiES KOS AU DR 7 1.
I EFng LimEiE R R @R A R AT 4+ — T LA AR - 1Y
< PR FIEASKIERFFFHIRE (No. unspecified) : Suppression of cancer and method
for evaluating anticancer agent based on the effect of inhibiting GSK3p.
<P FIpk. F—w ] (GOMYLA) FEFHEE (No. 06700524.9) @ Suppression of
cancer and method for evaluating anticancer agent based on the effect of inhibiting
GSK3p.
- —EOEERFFFHREIC Y, B E
ACEF © 23, BERIE, TV oA ~—, BIEREE JLmieiRIKICE.
MBEFAEIRE SR O R A Il SRBAM - JBIRT—2 4 h
2 [ BRARS F HHRE
dekierh RO - A IR FdR GSK3B BREAIIIZE Mo b AR
s HEfERnA T e 7 2 a FARK T 0 7T A DEIR
- EiE BRI TIRERFERAGCE LI Aoy TR IR IR B T

* TR VEFRATIERR S v X — B A

- FrRIE—ERSe . OSBRSS/ FERE DIt BB DR &AM ) 23

RIS iR ADTE Y =T 1 v 7 Bk L EERIFRE D fiFHT

- BEJREESe A (WF9E W0 B R R IR L DR GV 23K [E T % 2
KFEMD 7 2= st v Z—~Hiff)
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AWFFE57 87 1E 1998 4F 4 A IS PNTE s FR2 B OA4 PR CRER S 7. 2006 44 H, 24
ZERT BRI PE VB R S A7z o AR R D3 AU IR AFZE B 38 & > % —  (Molecular & Cellular
Targeting Translational Oncology Center) ~DOZ 212, 73 A D53l FetEIZ 5D < BRER
BID JUEIR - Fa a3 B A - BEIRAFTEIC > 7 b L, [HESEHI4E Division of Translational and
Clinical Oncology| &t L7z, 2 LT, THILEsM A & RS A ZXTRIT, DS ADSER:
3 TARERE A T = X EEEANRHO R E ORI A BHEE L C, LUTF ORREIC DUV TR - BRIR
Mz FEm L TWD. & IZEH%IE, R, WA (& /MR A)  <CHM MR
P70 & DWW 2 EEEMEDS A D43 F-IRRERRB] & HIENT & BV M7= 0.

1. BAALY 7 TNV O 55 F RIS & 25 AME~ DS H

(1) Wnt > 7 VI BEIRGHE L2 B 3o 2 8 L0 -l B

Wt %% O HIEEERE DMHE L CEA DR ALY 7 F NV ZFRT DA L, 20D Ak
T FIVEAESGT D 4y T AIEAREEIA O F5% L L C B-catenin 2L ETE N ALY TS
Nty NT— 7 OBESEAIN L, DA RSABEOfITIc LY 2ha2 BH TS, Zh
FTIZ, RIBBAZERZRIC Wit & 7 F IV REIZOW TN 218D, 2SANE— 15 E5 R O
/NBRBRIZ BT B B-catenin {EMAL O E BN, B-catenin & 1kBa (2B D o BT LB AL RS
B-TrCP DIFIE, ZNHEERBEHICHIE TS Wit &7 F /L DFHERFIEH) 4+ CRD-BP DA
E L, RIBNANZET 2 25 00Ol ke & i EH 281 52N L TZ 7. CRD-BP
% c-myc ° IGF-1l ® RNA F 7 U RARKFTHH Y, KEMNA TEHEFRRT H6E, EEo
M HE FE AR I (Wint, NF-xB, c-Myc, IGF-1)Z#fE3 2 EE L, BRRBIKORENT 2D T
%. 411X, CRD-BP #4195 Wnt & Hedgehog ¥ 7' /L & DORZEINESL, I ERAIEIZ
BT DML ORI RS & Wnt/p-catenin 7 T LD RE R EICHOWT HAFZEE FE L
TW5. Ziuh Wit BB OB HIERLIA 7 OFBL - BEREMAT ) DS DD R RE, KRIGD A
FA - RIS OfFIR & F IS RAUERBIH Oy R L 72 5.

(2) 1BMEETTHER B ORISEEER) GSK3B DIH LN AT IT 258, 15, BEREfRHT

IEFMIETO Wnt > 7 FVHIEER 2> 6 23 ARS8 < BEE 0 T CTh 5 L ik S
TU % glycogen synthase kinase 3B (GSK3B) D KA A~DEF 51235 B L7z, £ LT, GSK3B
DIWFIFEBLE OV I K 2 B3R5 M EiiAE 0O BHE 23 23 A e oD A 4701 i 2 412
HET D &9, EFMALO Wnt B EEHHHER 2 DI TR S 2o T mrER 238 2 LTz,
Z OFERITHAD Z, GSK3B PR Dl 23 A sh e 2 Fl 2 DOIH bR 5 il & $H3 A EIZ B\
TEHREL, AEEEDHT LOWDBATRFEN CH D Z L 2B Lz, BIE, AEEEHEOH D
ANRDIFE 2 DS VIR IR T2 & WV D) PRSI Z L &I LT, & ITHEDR A, il
IS ARCTEME I (PRRRIBEFIE) 72 & DEEHRMEDN A% LI Z D5y FHE O g A D T
Wb, Ak, GSK3BIT LV filill &4 b B A OEREZ L, RHEFHES Y Vb7 m —7
TANE LB, RKEBEREFEONAL ((B5F) FURIERIZOWTHRE LzV.

Ak, GSK3BIEA AV VRO TR T Y a—7 U aiiliERE%Z Y ViRl - NEHEE S
oY v ALVA= ) UEkEERE L L TRA SN, E0%, KBERIIERHOLLR S
THEAJE A, HEAE - Sk, MRCSE, MlEAs, HEREENEE e &L M iaiRe A i L <
WAHZEDHB LT, AR EOEETIE, 1 R URECHHIE~OE~-RNS, 1
AV UIEEAEE (28) BEIRFICT VY A < —RERFE ORISR & LCHER SN, £
< DFLEFINBF SN TWD. F£72, Wnt/p-catenin & 7 F /LN IEEIZERAT 5 L9 Fn i,
B, ZOWHIEFTod 5 GSKIBITFEEMEBHEBEDOAIBEEN & LTHHEH INUIED TN D,
ZDO XD, DAIZEIT D GSKIBDFEHT ST LS A DIEFEE < 1RO &, O T
PRI ROFBENE, TEEYEERABR EOEERNIG - AEIEE R O REEER L ST, B
BLOWBHRRS Z O OFEBOIN ALY 27T 20 FEFIIRICE D230, OA < frfd
EIEICHIRT 5.
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2. BEEREPZNEITICL D4 —F— A A RRALEREE

KEE - BERRICHIER OB BIOBIE TR 2 buERl Ot - BFEFESTENCHIA L, 4—
H— A A ML 2 B SE5 2 L2 HUICHZEZED T\ 5, L <2 5-FU X —4
v MR TH LT I VVIREGHEESR (TS; thymidylate synthase) D fxF-I8H, Ein T,
LOH OFF(EIZM %, TS B ORRER IR T3 « BT & Fr AR 1 O BE % 7Y
{basds, 2 BT LT D, — & — A A FMEAREOERICIE, BB
NZGERBREBRDZ AR THDH Z EnD, ENTEMI LTINS KT 2 2B O
hEakBR & L C, ERoBE R0l a A, LOH OEH A2 Mard -~ < SLERFFR AT %1
HLTW5D,

F, TRNETEHEICRHPVER S L TEB T HSCBEFRIZMREF L TE0, TS
B\in T BICHD2HNEE LOH 2RIHT 28 -RiaREE2E R L, 1RIEGEE LComE
ZIBITMATWD. %R T 528 ([fEe2]), TS BiE 28 LOH Z2#nic kv
TR FTRE 72 et BUE 2 ) E L, RIBIEFNZ A ot THER L 72 siRNA Z IR FEZH WS &
W9, O A—H—A A RIGEEZHEL TN,

3. TV RT 47 RAEENTT DBALH - IBRIEDOBRSE

PDARIIIC BT 22 BT =X T 4 v 7 B b & 2 DB R H A OB & 1D,
TNEDBATY - 2 IRIROFT- RIS T 522D LTS, =Y >
XT 4 v I RBEDH D, L <IZDNA A F AL Z TG L LT, BARBRICTH 5 CpG
island methylator phenotype (CIMP), microsatellite instability (MSI), chromosomal instability #H
HOBMEZBEL, KBEEET VICERARKE Y =X T 47 « TR T 4 v 7
REAGICE VAT L Z L 2lA TG,

CIMP (3%~ v & — & —fEIkIZ [FIRF L2 hypermethylation 2588 2 KB TH D, KI5
DA TITARRERS, mlnd, PRI iry%2 <, Braf BIn A% (V600E) &iR< FHEIL
TW2%. CIMPXE 7=, hMLH1 ®~ v % — ¥ —hypermethylation Z /L C MSI & 5 < fH
B3 272, MSI DA WERIRERS, RhigcE - AR bR 72 EORME 642, Zh
DONAKRBIT, THORIRKSHE & FEBEIZED L AR S\ oD, A2k LT
BETHD. LRLOA—F—A A RBALFRIEOWIEE BAHAICEE L, FU ZRukHsl
DRESMRER T L LTI ORBUAFHATERWPHEEFI L TS, CIMP DOF8fE
2 AT LTI EREARRARIIN L L, BDATHOBLE D bEELRIET —~ThD.
Fox X CIMP & BEf2 - PRI R OB A4 5 L, gamma glutamyl hydrolase (GGH)
N CIMP THREUE T L TWDZ & &3 L. GGH IXEERRD /v ¥ X & /i3 DR
THY, CIMP TIXZDE FIZ X W HINOERITEEIC /L2 I VARG LTEY,
RIS H D LEZ DD, HERELTCIERO A F LN DNA ~ &G ST
WEFZ L, CIMP OEER & L THE L300y, GGH R T AN ELEE CIMP DAERFCFE
IZB5 LTV DOMNEARHATH D, BIFE GGH ZEEMIBICIRHIFH ST A F LD X
b7 E %P Th v, BN ORI 2R TR - IREEIC b 27N b &5
ZTCWN5D.

23 ATl 7 1 & — & —hypermethylation L4k Z global hypomethylation & FE(XIL S 7/ A
PIRORA TFNALZRO L. ZNETHEVFER SN TR ST THLD, 7/ A
BIRDO A F AL LSV ORENRES TRWZ ENZOHEHED 1 >THD. Frxld, hTv
AR TéD LINE-L DAFIALZRES HZ & T ) LBEDAF ALz Tl 5 1%
WAL, TOBEHREHERL TS, LINE-1 DK A F /UL CIMP, MSI & X0 £ E
-G % chromosomal instability &AHBIL, FHRIAFICHMRVEDLZ LE2BEL TN,
chromosomal instability (Z23 A OAREIZEDLBRTHY, DA I =AALE LT LINE-L
BAF AL E N T AR Y OIEMALE S DICHRFTT AR ERH DH LB X TND.

DN AR ERIEBI R OB 0> 5 1%, CIMP, MSI, chromosomal instability, LINE-1 methylation,
% LT GGH BEUMRR SN DB OM AR E &, BB 5 ZNE DR

-7-
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ST D L&Y, BA FAACHICRERRAHHE DA - BIAEHETH O L0 A7
MIERA == A MEDOEETERL TN 5.

4. BAD TG R7 VT b—AfEF L EBOLST2

BRAOFRELERICBEAD BT - LRI L, 2E-CERICHT S22 &4 H
E’J & LT, serial analysis of gene expression (SAGE) ¥5IC K 2 R BER 1T & #kft L T
BIEE TIZHD A, FERATRE L U o ERRE IS O BRI R A /e R T v R Y
)7% LDOEBNFE T 07 7 A VEREEL, ERAOEMEET &V o {ilni
BIEFREZFRE L. EENICOAERDOY VR EWENAD NT AT VT N—bhT—H
NR—2EHE LT

5. BIotIHERY R—Y ZAREE (HNPCC) DEInF2HK

IRHIE A XA IR RIGEIFIE R OWFFE 7 0 ¥ = 7 MOBE: - BitL, 2N ETOD
FHaf 7> 5 DNA ixvy%{lk1§%$ﬁ4ﬁ%ﬁ§e7bi3§¥ TR E T, AR R IR A
AR X — TR R P B SN D AT, AR EBZ S RER TR R
EROET N ELTRELEZW. 77, HM@C@%%Lm%m%r [ZEESNWT, Ko
ADRER] - ABIRZIZIANT TE—RONAMSHE L L, 7 — X EMZ L T D

6. BATTITNY J— XD

T HIRAAFZEIC K 0 SN D H A ERSO N AMETHEET 5 2 L I3RS — ERRAEE L
(v RL—2a ) IRICEE TH S, ZOHNT, BESEIZESE & W LT,
200 BILL EDE DA« KIGDS A FIER OEFRRIA 2B L T X 72, DA & FED AL
257 7 5 DNA, 4 RNA, cDNA, ZHBK (GEAEMAT) HEGERREE, siEh 7 e >

7, RXT T rTay 7 BEKRL, BRFEERE SO TR 7B LT,

2007 5.7 1 20 1+ P MM IR P & —FhiC
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[WFFEE ] (2007 4E 1 A DA, RS %8 0 12 SME & D AFVIRTL)

I E IR Cl

(EREEE) MiZfdel M7eE iR T
ORI i MW X7 AREORITE R 7,000000
S mEEy, B A A~ P (43 $8%8)
Jehid (15-2)

2006 —2008 £ \ i <
R L L . s m Wt BT ETO IRie s 7

~ I Flpk FOVEEHERSHE ORI & RG2S Al 18,140,000
4 (HARHFZE B) I EFnZ g
(18390363) ‘“‘
ﬁ)%;i)g /,gé% ﬁ B-catenin/Tcf #2548 D Hil oz GA%
UV W R BfE & WO TORESKBEECHT SR 3,300,000 [

(B 2E O 90) BEfRMT
(18659380) el
o o et - S5 MBS O (5
T o) NERZ LR TARHTIC & 2 WILBE OB 3,500,000 19

e (LR
(18591458)
e oo BHRHIIIC 5 5 B AR S
T o) T W Rl IREMBSED, ARAMEAOE 3870000 1
(19591536) BB SRR
et giﬁ SRR 1S 2 BT K B IR A
7 S 5= % o )i BT U FIRR, M B2o> EMT S OMEEL 5 THIlE 2,600,000 [
U Fishis o i
(18659380)
2007-2008 ?gﬁ GSK3P 0 758 Al A= 17 - Tt
PRRLMING 2w FRBI O & 4> FRER25 4 3,100,000

SNARNUCEES T D B 3
(19591536) R
R Wit & 7LD BB TR T
RTINS e ik CRD-BP & B0y 1D KIGHEIC 5 500,000 [
TR i} % T BT
5 — R4
34T B IE AR FEAI R O Yt (k8 Glfs T
TR IR LA I Rz LT VVRSE) ZFIH L7cks 2,000,000 H
AR e BT

- EERPAN
;ﬁiﬁigﬁﬁi KEBTEM BRI S %7 ARG
wm (mape ROME TR K SCOMERBAOKERYIE A 6000000
by A VAR T oIS
L S JR FIpk 200742 A ERRMRAERESM (A) 1,155,000 [
ek e Ji Flpk 20072 A PRAEFEEME (1) 1,092,440 [
i %H 52,257,440 [
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1. Yamashita K, Ougolkov A, Nakazato H, Ito K, Ohashi Y, Kitakata H, Yasumoto K, Omote K,
Mai M, Takahashi Y, Minamoto T. Adjuvant immunochemotherapy with protein-bound
polysaccharide K for colon cancer in relation to oncogenic B-catenin activation. Dis Colon
Rectum 50 (8): 1169-81, 2007.

2. Mai W, Miyashita K, Shakoori A, Zhang B, Yu ZW, Takahashi Y, Motoo Y, Kawakami K,
Minamoto T. Detection of active fraction of GSK3p in cancer cells by nonradioisotopic in vitro
kinase assay. Oncology 71 (3-4): 297-305, 2006 (published in July 23, 2007).

3. Shakoori A, Mai W, Miyashita K, Yasumoto K, Takahashi Y, Ooi A, Kawakami K, Minamoto
T. Inhibition of GSK-3p activity attenuates proliferation of human colon cancer cells in rodents.
Cancer Sci 98 (9): 1388-93, 2007.

4. Chin TM, Anuar D, Soo R, Salto-Tellez M, Li WQ, Ahmad B, Lee SC, Goh BC, Kawakami K,
Segal A, lacopetta B, Soong R.: Detection of epidermal growth factor receptor variations by
partially denaturing HPLC. Clin Chem 53 (1):62-70, 2007.

5. lacopetta B, Grieu F, Phillips M, Ruszkiewicz A, Moore J, Minamoto T, Kawakami K.
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H—5H, k.

Mai W, Miyashita K, Shakoori A, Shimasaki T, Motoo Y, Kawakami K, Minamoto T.
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P-650. Nobeyama Y, Okochi-Takada E, Tomioka T, Nakagawa H, Ushijima T. Identification
of NALP2 as a normally methylated gene in ovarian epithelial cells.
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during osteablastic/adipocytic differentiations in mesenchymal stem cells.
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act|V|ty attenuates prollferatlon of human colon cancer
cells in rodents.

Cancer Sci 98 (9): 1388-93, 2007.

[PubMed: http://www.ncbi.nlm.nih.gov/pubmed/17640304?itool=EntrezS
ystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed RVDocSumé&ordinalpos=16]

Abstract

The authors' recent discovery that glycogen synthase kinase-33 (GSK-3[3) participates in
colon cancer cells' survival and proliferation prompted us to investigate whether GSK-3p3
inhibition alters proliferation of colon cancer cells in vivo. Groups of four or five athymic
mice (Balb/c, nu/nu) with subcutaneous xenografts of SW480 human colon cancer cells
were treated with dimethyl sulfoxide (DMSO) or different doses (1, 2 and 5 mg/kg body
weight) of either small-molecule GSK-3p inhibitor (SB-216763 and AR-A014418) by
intraperitoneal injection three times per week for 5 weeks. Compared with DMSO (a
diluent of the GSK-3B inhibitors) as a control, either GSK-3p inhibitor significantly
inhibited proliferation of cancer cell xenografts in the rodents in a dose-dependent manner.
Histochemical and immunohistochemical analysis of tumor xenografts demonstrated a
significant, dose-dependent decrease in fractions of proliferating cells and an increase in
the incidence of apoptosis of cancer cells in mice treated with either GSK-3f inhibitor. No
adverse events or effects were observed in the rodents during the course of treatment,
except for rare lethal accidents due to intraperitoneal injection. Morphological examination
showed no apparent pathologic changes in major organs including the lungs, liver,
pancreas, kidneys, spleen and large bowel of rodents treated with DMSO and the GSK-3f3
inhibitors. The results indicate that the GSK-3p inhibitors would be a novel class of
therapeutic agent for colon cancer.
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SRKED ABFSERT RS I T 75 B
- Mai W, Miyashita K, Shakoori A, Zhang B, Yu ZW,
Oncolo Takahashi Y, Motoo Y, Kawakami K, Minamoto T.
Detection of active fraction of GSK3p in cancer cells by
nonradioisotopic in vitro kinase assay.

- Oncology 71 (3-4): 297-305, 2006 (published in July 23, 2007).
B [PubMed: http://www.ncbi.nlm.nih.gov/pubmed/17652946%itool=Entrez
o System2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed RVDocSumé&

ordinalpos=15]

Abstract

Glycogen synthase kinase 3 (GSK3p) is a well-known marker and potential therapeutic
target in non-insulin-dependent diabetes mellitus and Alzheimer's disease. Our recent
demonstration that GSK3B has a previously unrecognized role in colorectal cancer
facilitates the development of a nonradioisotopic in vitro kinase assay (NRIKA) for
detecting GSK3p activity in gastrointestinal cancer cells. The NRIKA uses a sequential
combination of immunoprecipitations to isolate GSK3p in sample cells' lysates, and an in
vitro Kkinase reaction that uses recombinant [-catenin protein (substrate) and
nonradioisotopic ATP, followed by immunoblotting to detect B-catenin phosphorylated in
serine 33, 37 and/or threonine 41 residues. The NRIKA detected higher expression of
active GSK3p in stomach, colon, pancreas and liver cancer cell lines than in human
embryonic kidney cells (HEK293) considered nonneoplastic. Inhibition of cancer
cell-derived GSK3pB activity by GSK3pB inhibitors (SB-216763, AR-A014418) was
detected by the NRIKA. GSK3p inhibition attenuated survival and proliferation and
induced apoptosis in all types of cancer cells but not in HEK293. These findings supported
the idea that the pathologic roles of GSK3p are definite and common in various types of
cancer. The NRIKA provides a basis for evolving a high-throughput tool for testing
substances for GSK3p inhibition, and for screening and identifying novel GSK3p
inhibitors with a view to discovering drugs for treatment of cancer as well as
non-insulin-dependent diabetes mellitus and Alzheimer's disease.
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lacopetta B, Grieu F, Phillips M, Ruszkiewicz A, Moore J,
Minamoto T, Kawakami K. Methylation levels of LINE-1
repeats and CpG island loci are inversely related in normal
colonic mucosa.

Cancer Sci 98 (9): 1454-60, 2007.
[PubMed: http://www.ncbi.nlm.nih.gov/pubmed/17640302?itool=EntrezS
ystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed RVDocSumé&or

dinalpos=17]

Abstract

Hypermethylation of CpG island loci within gene promoter regions is a frequent event in
colorectal cancer that is often associated with transcriptional silencing and has been
referred to as CIMP+. DNA hypomethylation can occur in concert with CIMP+, although
these two phenomena appear not to be related in colorectal cancer. The authors
investigated here whether the methylation level of LINE-1 repeats, a surrogate marker for
genomic methylation, was associated with the level of CpG island methylation in
colorectal cancers and in matching normal colonic mucosa from 178 patients. The
MethyLight assay was used to quantitate the methylation of CpG islands within the MLH1,
P16(INK4A), TIMP3, DAPK, APC, ER and MYOD genes. A real-time, methylation-
specific polymerase chain reaction assay was also used to quantitate the methylation of
LINE-1 repeats. In colorectal cancer, no associations were seen between methylation levels
in LINE-1 repeats and CpG island loci, including a new CpG island panel that was recently
proposed for CIMP+. In normal colonic mucosa, however, the methylation level of LINE-1
repeats was inversely correlated with CpG-island methylation of the MLH1, P16, TIMPS3,
APC, ER and MYOD genes. The methylation level of LINE-1 repeats in normal colonic
mucosa also showed significant associations with common polymorphisms in the
methylene tetrahydrofolate reductase and methylene tetrahydrofolate dehydrogenase genes
involved in methyl group metabolism. Further investigation of genomic and CpG island
methylation in normal colonic mucosa and the possible influences of environmental and
genetic factors may provide new insights into the development of CIMP+ colorectal
cancer.
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BIEFEREEPUIRKRENRAUVCERENARZORME

NEfz, &2 Rl R AR BAREREFHEE (4R 2007-19068) : & B EMIDEIE F RS R UATO
EAMOHEEOH EE, WHCENICEIIVEICXTSIESE. 200741 530 H.

(ECHIC

BEMLBHANVEERER, RBMICREZEMECERETIC PAMlaN: ZRIRIICIBTEHNH] -
SERSEIEAEVATYT. HEDEIAIOLOIGAREISYETIN, 2 FEMARICKRSN
3L, TEBLEINAVTHEHEMISERIE LTV RN FORRKREZOEEH DR FCZ DR
BOZANENNTNET. COLIC, HAEIEEMBEOSVCICHFRET SMEEMFHIREEF
RT3, PAVBREMBRERERREAD 1 DOEHELTEZONFT. HARRIOBZICILHIL
T, MhEEEMRODVEICHEET SEGFEIDEVNZFALT REKIOIVIFREEZRE
TRIFEEEELILL. ZOBMELZCIICEBNALET.

BIEFEHEFUIRREFRALSAEREAOHRE

FEICPVWTEHEEICEREINST /L EDEILELTATOEES D H S (loss of heterozygosity;
LOH) DMIHNTVET. LOHIZR 1 (SRT LI, EEHARICENT2O0OX ILEEF EICS R4
HD(F10FEBEERLEOIE=R), MILEGFRCERIN—EELOTNBIGE (NTOEENE,
heterozygosity), MAMIRETIEEBEDOR KICIN—ADEFINZEHoNLELSE (E 1 TE=/AH
BGSTLVB) BREZRULET. COFER, HIRTS mRNA (CIE, IEEMAETE 2 F@EOESIHNEFE
FTHDICHL, HAMRRTIE 1 FEEEDE S UNMFELFE. 2FD, LOHICENH AHIREE IE & 2D
HLVEICMRNA DEEFIDZEVNHIRTHECBNFT. 22T, HAMBETHEIRLTLSmMRNA ZEE
FIFFEMICHIETENE, EEMRRTELS 1 BEOEFIZEHFOmMRNA H5%50, HATIEmMRNA
H#aLET. MBOEFICE->TEELREREDEEFLIC LOH BHNE, COAZEEZHRANT, £
DO NICHEERNGBENTEREEZEAONET.

1. BEFSEEPUIRKERRAVLEREOHE
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, A AR
LOH mRNA%H, SE B

IEE#aE LOH O&H3 D AMRRDEERE, N TV FI—EAVIVESHSNIES BB EDORE K
(CHIZBIENTEET (R2). N Ty Rh— (EEMR) TRERAVIY, BRO—ANEBINGLT
L8 — A DB NROYIETENRTHIENTEEY. —A, HVIVEEERBEE(LOH OHBH
AR FENENTVIY, HIWMNIERMEHGSNBINIEILFOTLENET. LOH [THFSmRNA
Be5l EOELRAVIVEBRBEDEVNIBLDT, —HOHRBEFILTIERIEELBIETEE
WOTTH, iaFERRICEDISAFEEZIEALTLS RNA T (RNAD ZRI AT 3HIET, B4
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EEDI—H'y MEEFE siRNA DBIF

BREMREHELTVIEEDI—TY MEEFEFIVILEE S R EE S (thymidylate synthase;
TS)TY. TS IS DB RER CHIRRDIBIEICR AR THN, ShllEmhthFl 5-FU DI—4
YINERTEHIEND, LEEDAZEEERTIDEUCERTT. TS [CFEHDEETFZEER
FINHN, 4F(C 3’ IEFNERMEEICHD3D2DEEFLZE!, C1053T, A1122G, 1494del6 (FBARANICH
WCEHEEICATOESMERDTNET. —A, TS OEEFETHD 18 BLBHERICEIEE
M LOH ZFEIFFCERE UL TEELE.

UEDEZNL, £ TS0 3 FEFREHELR—A—EEF UL YI715—F) DT RICHO-ZDY
U, LIR—A3—79tAICLNE TS ZEEFIDmRNA B4 EHICAETES siRNA EAD) -5 UF
U%z. 1&#E siRNA BEFIELTEIEEIRL, SHICEHONAVHIRET MTT 79t24(2LD siRNA OFIR
& FU RUVERIDS RIERERERTLELE. ZO—EEEBNTE, B 3 (TRTLIIC, C1053T
L RIERI D C 452 AU siRNA (L C/C homozygote D SWAB0 (CENE XN THD, — A, THEM siRNA
& T/T homozygote M HCT116 [CLNHZHTULE.

3. ZREFHIHER siRNA TR

SW480 _ HCT116

1 1

e B Negative

o 0.8 0.3

%T: control

= 0.6 0.6 e BE b

£ OCHr EYsiRNA

= 04 0.4
0.2 0.2 THF ¥ )siRNA

OuM 1uM OuM 1uM
FURZHA FU % 34
FIZ siRNA TOEHIFFEMEN in vitro TREBASNEZERFETIOT, RAREORTICE SR, in
vivo TORRIER, BRIIFEMESOICEND siRNA KRITOEA, BRIKTREHONSIEEHMfaE

LOH DS IGUVERBRETIVOERBY, FLEFEEDATYTHHY, SolICHREHELT\SE
Z3TY.

2008 &£ 1 A

BRKENNIAERR
nE#mez
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ER4FFND:ERE [GSK3R DRAEICE I<H A DHNFEIEID A FIDSEM /5%
GSK3B DHFHEICDONT, EEREIELDIMBORBER FZMBIICEINT, Hh, EICEHA
Mk (F2EZUE, RN, BE) DFUVAEEEAEERFEZBIETEDTHS.

GSK3B (glycogen synthase kinase 3B=YYI1—SVERBHREFT—U*3B) ISETELEAEEY
VERIE T IEBERT, EEMEOAGEFORAGICEENOZHKLEEHEZLTVET. 201248, I
WEDFREICEITHEDT, JUI-VE BB (glycogen synthase) & JVERILLTEDEIEETENHD
(COBERDMELDHETY) CELLD, REZAMVAVVDEFTHH>TEI I I-ANTYI-F N
BRENEAED, HRELVTmEN SN (ImPaU)VI-2ANE<EN) 9. $h41H5, GSK3B H'A
BIICTTET HEMERRES I ERRCT ECBNFT. IKTIE, ZILINI—ROFHESNZ7I0M FA
B ELVIMBEDILEY, HEMAEDRBMNC tau EMEENIEBENEEZREL, TOER, #iFH
AT7IRF—YA(BERIE) ERILET. THHB5, GSK3IB WM TRIICIERTIE7IVINII—IR
(RRENME) Z5|ZFRCTENBESNTVNET. COLINTRBEDBERICBNTINETIC, GSK3B (&
WERBLZIVINI—BDEEI-N—ELTHAPTIEZEYD, COBROBEZHEHILIE
W'E (GSK3B FAEH]) DRFEN M L DA RHBRPRELEZTEDONTVET (HSH).

*RP-t: EREEIVEMLTIEER (JUBELER) ORIA

WHICEBET SIEAELT, GSK3B (FFERDINAIRERFIZ)VERIELTH SN PICT LN
SHEENHRESN, COMBCEIVWTINAIHIRFITHILRBINTEXLL. BWELZDLOIC
BN, BHTH, KIBHFAVDOFEEPETIREMEREZ RITHREEES Wit DUFIL1%
B3 B-NTZVEWVIIMDARERF 12 VB E LT RSN R IKT I N LCALNTVET. ChL
SEI AR ERFEBHZERIEKRBTIRELT, GSK3B (FMHAHIFHIRF IELTHREBIIoNTE
FU. LHL, GSK3B FEFINCOIMMAMHEIER 123T5ELT, MBONAVIEESIZFEITELD
FEAARILIOEE|RESNTOE B, BIC, GSK3B EEETZENTHADIIHICIZEFITH
3ICEERENICHERSEIMBRENKRRINET. BRI XRBAVERRIC, Lk UM
IAIEES Wnt DTV IDFRAETIANZALPZNEEEHRLTELLL. Z0BIET, NEENAME
fa IPKREHNVEEBEDOIH N EE IZFMICAETTHEICED, GSK3B &, THARERF:B-H7Z
V107 fEER (REKER, OFD, HAIHEIER) 3 £<CEBERIC, THh I ZRESEIBENHD,
TRDEIBANINT—H—THdeEFERLELEL. LH2T, GSKIBEEETBCE(F, ¥R, 7L
YNI—REDAICH BT BBEFETHD (RSE), GSKIB AEFIFEFTLLVHABRESE 1ELD

ATREEDTRHONTVBELS, FAEBIMBDRBETT(TVAICETNT, 2005 F1 BICERNEREL
F U7 (4%F8 2005-000133) **.

*4% B8 2005-000133: GSK3B DR E (CE I EIDEEE 75 7%
2005 £1H4H HFE
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" ﬁfx__:_‘_;f“?-" — ?-ﬁjg'ﬁ:m}; E. GSK3p ERERIE, PV —%k, BhOR
REARETTIESDRER.
J_ — (—ARX) {2EEA
FHBE - ({Z1E4R) - $0%I4E F
o (MARKH)  ZFZHERE R
X:GSK3B FHEHFIO/EA. FINETOMER.

FPIVYNAT—55 R, KENEEHTIEBDOHER.

L 2L

PEPR T

Fe, AMNZXLEBEBNFTH, COBRFFIEEHBENERECGIMEEMLLESE, |MESNT
WET. B0 B-NTZVIF, BEENHTIEEDOHIAE (B3 ML, B (CxfUTIHMEERICHE
RT3IenhhoTEFLE. 2UT, HAMIRBEFCERD, ChoDE B HIRETIE GSK3B [ B-DT2Y
OHIFIEFELTHERLET. LehoT, GSK3B FEHICINEFMAETIE B-HT7vn@Ehss
N, EREMMEESN, EDRERELTEMBENRETIELIBOTT (HSHR).

2005 1 RICHFELTH D, FALBIFHMAEICHTE GSKIB DIERREZIRANSZHDIEE FiE
(non-radioisotipic in vitro kinase assay:NRIKA &) ZBFEULEULEZ. EDFEEFERD, CO
NRIKA EIMS R TR EDHBELVBIVEHTREN OB ELGRE A ETHD, KEENMOHEL
TEMNN, BEEN N, FilanthICEETINAVMRRICE T GSK3B DRIVER (RAREER) &
BRRELE L. #(C, GSK3B FAEFRINCN oM E LIl (Cx L CTHIRIB{EAE R CEZBAL
MILELE. SoIC, ERBY (BT EIYVA) [CHIBLEZE FOXEDAPENAICT LT, GSK3B
EERNTHAAIMEERIZRTEEZEZEFLHFELL. FHLLRDBAFIELVOBE S FETAEFLE,
NHOYVAICE GSKIB FFIRSICLIIAETERNBTRINGN LR TT. INHDRBAR
(CEDNT, MEPRMREE (USTINOXIEEZ(T, 2006 F1 A(C PCT HEALVELELZ.

*** PCT/JP2006/300160: GSK3B DEE(CE I DINFHIE I AFIDEEM A %
2006 1 A48 HEE

NODHFELIRE, FAEBDIGSK3B LN IICBT R REXFTHMAN A LIMESNDS LD
(CBDFELE. BHTH, BENh, IREN A, BRIREESRN Y, BERRELBED, WO TERMEN
NIDBREEREANOGRZEEIAENBILSTT. AERENVERDBEENN THEME
BEE (S50 L) BROM AR GSK3B FEEHIICKNEEZ(CHIFEISH, CENAICHT S8
BEHREERBYICEVTHLNMCLTWET. F, AP PRPADBRICHEBEISTEEIBFIE
MABREFTVET. COLIBHAEDEBIKRELE, PAOFHULIVERELEREDNFHKE
BHIIC, 50 PCT HFEERET, COLY JST OBXENLLIC, FEEE (B XZIMRL) HEEZLVEL
gsbf'c****_

wrkx ] — )V (F 4L ) ¥ 55 B B8 (No. 06700524.9) : Suppression of cancer and method for
evaluating anticancer agent based on the effect of inhibiting GSK3B. 2007 &7 A 25 H.

-22 -



WD HdAH L FEE 2007

K EYEFEFHEE (No.5R5E) : Suppression of cancer and method for evaluating anticancer agent
based on the effect of inhibiting GSK3B. 2007 £7 A5H.

HAEYFFHRE (4R 2006-550915) : GSK3B DFEHEMRICE IHADIFHEIE LTI A
DEHiiA % 2006 £6 4 21 B HFE

NoDEYEZHFARELRIIC, #ERFE, PIVINI—IF, BhOZKEEDREIADEEN
TNOHEETEHERTIEFMRORENSH, HESNTVET. 405, HICRUENESR
MRRBFRIZZ A TERPRRMWIRSNTNET. BIRLICHDFTH, GSK3B [F, INFETIC
HoNTUVBRFECE TN, RBPPIVINAI—HROFHEFFED B F (BIZERR) ELTH RS
TEBSIN, %<0 GSK3B FAFFINFOCHESNTNET. I, IFOMEN D, FHZENE!
RN THHELDNDNMITEFZL. ZOLIIC, REEDNEDH TV SIREEDTRARZRENNAVDEL
VERE - BREDFRCHUCENEFSNSIERFFC, DVWTIIHRERRE, PILYNI—FPE
HRREBEDR AR - EFEEROFRARH, HULVEEREOFEICETSLNTY. oI, Ih
LDRIFEFNNIADICEE T HEZHARICEOLHM, UARBERICEMIERESNTT.
HKIEARREE, RAEMIENEZRRRETHSRAMBIEHT(/X-Y3Y 25], TIaH35,
MR PRRMECRIMEREF OERABOFAELBEDERICA TZEBMIIELBEIICEHT S
tDTY.

2007 £ 12 A 20 H

EBIRRFEDNVIRAR
R OFIAR
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)RS AR R BB SSH (Super Science High school) 7' = 775 A

HEFRE 1 5 BEEER

ZwmEmE (EFEHESRERFHERIR) « DROFE
H FIEL (BAFERTEEHRIEZR) : DADEZE LB
Serge Y. Fuchs (University of Pennsylvania): Cancer biology

Vladimir S. Spiegelman (Wisconsin University): Cancer genetics

=24 -



WD HdH L FEE 2007

[AAETEHAI VAT 17124D - it

BNIRILERREWMFFE

F11EH THEERORE] #5 SRAFESD —HSE Hxs
[RADEBRERATE] =5 2RAES/AFEF B FK %2
Dr. Vladimir S. Spiegelman
Dr. Serge Y. Fuchs

FHEOFRFETIE, 9. BT LI ANE WV T EDEE b
FOEL,

Science | HAFFAIZT TIHR < ERSLE R EDONCE |
FLODEEORR e EOMERR RO e £ L0 TR L Ve
I EEMY ., RO ET DO TIE AL B 22 E & K P
HTZET IR Z2ETEEN 2NN ELE, £

EmR L7z e EniFant B9 b REFZE L ENE L,
FNETABIIARSIEHET, FEFEEMO2N RS
Y, xR ThHHE, ETHRREZEELE L,

SRR O#EFRTIE, IWEOBRFE WD T LT, FRIIRF DO Z L2 oW TERREE BT TV
& FE Lz, AMORET, R L ITFDOLMRENHESHEBETE 2 CTHLEERERED DT
HHEND ZEEFEOE LD, I NEWENS T LA F—MBRCIEEICME Ty
T, EHOLTHLIRRITI2EILWVHEDELPESTHWERATLE, UL, A HDH#EFRT,
W & W) T A BT 5 F TORGEICD LX) fili, &fs T EWRT ORRCE & A D&
DENWEHDLZENTE, WEFE T THIEL SADHET —<BMO LN TWT, ETHHAW
LOREEEWELE, 2L T, EFORBIIIERAIAYICEETHL W) Z LaEnT, —
HD—DODIEPER EFEIZHE D TN H & HNE L,

WIZ, DADEZEFFLATIEL, BRERADTEDO0, BAITONT EARIIZER D &
NTWVDEDONEN) ZEZ2T SADOERRCMBAEZZ TMDHZ ENTEELL, ZOHT—F
FIRIZES> TWAZ L, 7T 1ROKDTOANADZ & T, GEIZFHERTO DN E R X
X9 Tide . DAMREA B0 LIZOESHNEDTL, LrL, 3FEHEDIFED MFTX
b0 ERT, BEFONEMND L0 Thah | EE IS ISE Y 75t & BN T &
DU AR MELE N D T ETRYICRKDOW D EFEZEBnE L,

EFITEMICEE L TE Vb TWETR, B EFFIEN 2 b TR OF T A
DAL BN AT TE DL ZFEDEFERH D LENE LTz, OO AETH-9
W2, 72K SADFEZT7-C, (ELFEE#RY KT, =2 T, BEBEERT-TIC, H LUWLEEH
PiRE, FILOWRBEEZHFRE L TS EFRIZETHLMDZR U E Lz, REEE, EEH Z 2239
LWERIZENRS, b WANARIEEFATNS 9 2T, REEE LR Z2m Z L,
Lo DEEZXDZ EITTRFHEELET, MW LIZLEBDTB LRIV TT,

(1% 4t 78F)
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ASEOF—~ICHBEZHTE LD NEZ DY T o T
20% 28k
72%
52%
[ OBBkzs Tz Odh W BEEL Thnol [ ODbnvod 2o O O ohilnoi |

et EHOBHORKEEZD LT
Bt & CHMOMICHENTEE L Sz % L

5% 5%

5

45%

55%

[ mfdcEe  O¥%E  mfEdcEihok | | BAESECRSR ORE OBE5RbRhok
(@%A8) r1 - L]

OAET, BT AR LU & LB TURb TR, Jik
DHIFRAPHE, 72 PIcoWCREEE | ASA, BHORAEDETEIC
DNT b LN T2 & [T, BT E D BIUIE T2, T
SHFROKY) L) SHEHE, TS b - LR >TE
25 Lot
OBEZATHGEAN L BTz, DIEOHZ 72 B & o T,

OHFECTORFRERNT D L 0 7S ITHFE D RO O TEHEZRFER TH -
7= b YD LA A O T2, BFSROTEHEE ) H DU 720 N,

ODNTT ZKIEVIT VWRKTIS T &, FD 9 B THRABIF- T, HrLWRKAE-HTL A7245 97
L) uof:o

OkEmf@W@f BCDEZETHAREIRZ EDIFI RN E o7,

OATEIDOHAE, & THEIES | FRIHIED & Z A3 03 < T
HLADDT,

O%L DDA E#STNT, TINEEST,

OEFIETHEL LANED LR T,

OB ETOEM I 00T <, B LADT, EFACL Y Bk

H Tl
\ ¢ OFEFEN) DIFFELWEEVEET CTE 7208, ETHhEBH LAY, AU

owfii<bb%ﬁww WFeoH T L < bhroiz,

Obo ERNE ZAETHY 72 E o7,

OMMNTANTE ST LD T-D T, BIEFIMESITHNE 2 &
TRAMMELILD Z L EFIDTHY | ANABEDEREE R5TC,
BADEA LS HFHETET,

OBGDIGEI D72 S %KL, EWEREN - HR0F L o7z,

OBEZTIIEE D> TN ENENE Do Tz, EEITRDD
KETZ L, 720 THDHRE/EER L BT,

OFT TIEFLGBHOMIUTZEAERLCYO R LIZEWHI A A—U0RD

2

a
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ST, ERNIFE T EIEWIET A2 K D T EEMER UTL, BEFEAFHIIOT A REIE A48 <
U7,

OB ZDOUWTIL, RSER 72 &L ITESTHE VFPATEZ ERNenoTomy, A Rl 2T 720
BRDH D HBDIEE BoTz, MAMTHOWTIR, DBAUISEIERENDH Y, REDE T HEEbhoT,

OFFFHIATE QRN ENTL EAHD Z LN,

ONERIZITE THEEE o720 E, & THIMIRBLATHL 2 ENRTE

OBYRDIERI N, TR LRI Vel T T B EFOIEE O Z SITEE) Lz,

OEELVNRTZ STy, DR K EZ T E ST T o7,

OLTHLEETHY ., FJFEOVEM A LA ULAERUE LT,

O ADEERES DA HONT & THEBEDRF T, BADHIEHRER L THTZN o7z,

OV B EEDNIGINBIER E WD D% & BTV, ERI BN AN DWW T B REA 2, R
DI RIS T B2 5aINNVERD Z LN TE T, RIS D8N U 2,

ONDZEINT DIEFOEEMZ P TRELE H Z LN TETZ,

OEFFIOMENG, S OMTE CIEIAWISEEREIT Tl o7,

OFEFEFTOEDO L, FEmWEEoT-, 4000 1 0FRT 5 L Bo7an, 509 B L ThakE £ 2
EORTIURNT 2N E BT,

OFLBrT—y 3 AT 0o Thhvots,

- e O B AN CEHE LS BT, BRI RLORT Ko

Ol .

OBFEEITEZEFIAZSIVTVRN T ENEL ., FT- BRI 5 2 &

N SABD E-WE LT,

= ONBIEIIZ2 ENANAR OB LTS LAD T,

= OB S T,

= E OBV TOHHALA, (A S ORI L > TR 2 b Tng = &
%*)W)“O‘%Do“(%b ‘710 DANTE LT BB ALEME) STz, b EIGENHF CEAUT L VB Cc& 7
DIZE TS BB OEEAR, ADND G DISKENRE SN2 &1, T72WZ & o7, e,

FRARHT R TEN > T D TR 2K U,

OBBHEIIREIZB Y LA -7, b o Lol s RSP L CTH-0> 7

OAlENE, ADOfmbi D X5 R KFEFRGH L, SEERE ST ST QW& AT LV VAER
WCXFE LTz, EHARSFOTNLZIT AN TS 728 #AOD%xé:ﬂﬁ%’ﬁ'ﬁéE RGN ET, e
7RI L <. WABMIAFTRE T L2, b o LHGEATEED NI 280 ) T L AR S Q=7
XFEL=

OBlRZHTH LD 2072, DB IRVNEINEIST-DT, IR EE o7 o7,

ONINTTET D> TUVRNZ LR SAHD DT, TDRENTTHIH ST A bIEE AIFREIC
7257 LIVR, Ao EID LEE L7z,
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2007 Rk 19) 4 3 A 25 H (H) A1 9 B 42 4y, FEIEOBIED Z 4, M aiET (R

JBE (SFL) BBMAHTI 2B E, BRROME (BE65, v/ =F2—K6.9) 2

BvE Lz, FETMETMEE (K Loy HK], BT (&9 GEl (b A%H) #MK]iT=
IR, BEER, BCONEREM L EReiEL2ZTE L.

Al FIIR O KPR L QD T8 DA T, Ml L &R THY /AL, I,
eI UE Lz, B8, MR EZBD L ) & LIRS, GRTE F5%®&
NRHFE L. 0%, £100 km BENLZEEBROBIMNEIRTH D Z L HiE S,
REWTZ LE Lic., BUHOBUR, ZTUTAToJ5 2 <R & i EEOMilcix E 572 < @%#an
TRUVVREEDSBE X, 121272 o TR 9 R0 IZHEAE R DUV e ke 50T, FRITET 234 Bl D Fe R D
R THLZ EEMOLINE L., HEOITTHY, XA LY —72fFHM-CHE N EN T
HDOLEESTWET. EfMRRBERNP2WVEFIZ, WTHTE> TH W LIV WEEEITFL
EHLOHIEIC S b 53, BIMICE TRWE L, ST S iu7zEE 249 58 aFEl L
THF, BEFIZONWTHT, ZOBRICRRE LI-X 5 TF. 7272, Bl Tops & 2L
RN EIEXmBIC E > TV T L.

K, BREEBRBEROEERZ LT, ¥ 3 H 260 (H) #, MBARFOBIMICH L HT
[PV E L7z, Bk (&) B0 PRTHTICH C % [EhE 249 SN EO 7 ER LTl
M (V) HIKZRBLE L., Z0H0 N6, EELZITEFZENAYSL DI
EOT%iLt.W%WK%%E%K,m%Fﬁﬂ@%5J®%A’&ot%§%(ﬁ%
DIE7R) YEDOWEPHEL TWLDZHDH7-DIZ LT, BiEN —RIIEE->T2D %
ENEEA. S L:%?)Ei&f“ﬁ)of:@f‘ﬁ“(ﬁé%‘?@ﬁ;éﬁ%.%mmﬁo%@ ZH) 10 km OHlA) .
ZIbYelE, BEMT, BT L TMEEL (< L) #XIZma 9 icoh, dEshic
LBV DOBRBHBNTWE Lz, FEHWMETLNATWEEALD, BKEBFELL S NIHED
RER D KRENIR T & 2 REBAEHER bW S Tnd &9 TY.

FDb5HEENTCHEEZRE, BELEZEOHENANEI L ZICADRE L. &

;t%ﬁ%ﬁfﬁ 7 EZEOLRICOVEINA SV, WEIFTHEYDOELRZES TOE T, BREA
RN TV, NI HLAEBEOEBRMEIT DL, BRTHNIZED DIRED X 5 TF.
7272, LML ED THEFMEENTNTHELL, Fiixh, BBEH TR, WKL,
ETHTITIIMED DL LI RN TIEH Y FHATLE., TANCHLIBOEZLFRETL
7o, HRRMOFRE L EL 27 B (K) 12T, Zhbid eItk rel s,
AIETELREIZR>THWET. 29 H OR) BIEBWIKITMHE S L TWEREANR, SHEK
I TFAES HHOEEIRD BERNT=oD TRV EHIH LT ET.
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U— bOEEIEE, AOKEEIZLEENOITTN, ARFETED, K& 72530
A L CWAEWIARETLE. TLTC, EMTEEANILEIESHEELT, $SICR
BEEXGOBEZEL TWE L. oL EZED T, FAELRNNZ ADIFED
BCTT. INHEREZETTY, SRIOMEOEBENVNCKE VLD TH T2 FE,
BVES SH, WY S £ Uiz, RN WA ED EE 249 S IEE R, BN
FEx LD, REOH S BEBEENGETONTNDSZETLL Y. rhyoREE
(E) XD LALE, & ZAEZATHEL TWET. S HIZZEDOILDBHIZITAE],
KB HIVE 0 CTHINL L7ZERA (SA) XSV £9°. £ LT, FHKIZITEEOSE
BYERNEWERPVE BRI TOWET. TR EOWEICRSRNT E2T>TVET.

WER, EENDLORDITHIERICILHFYD, FERPOLOBABNDOA vt —V 2R LE
Liz. SN RAEFICERY 22062 T LBV RB3 50, ER~OHE AT,
HEORLENEEAZR O HIZARIORIBZEZEOLZ LI LE L. BE WHEZIICD
FLEHOFETE, BETCHET. FRIIITORZWEE, ETEMELOA Yy E—Y
EWIEE, RYIZHVRE ) TIVELE.

RAE, IRILIDOEERERRS ZA, FRELOHM (553 L) MENE, ZhETOELWY

HIICH EoTWDEFELTHWET. HERIZIE, bUEBSNIIVWELLDL, it TWnie
THEENTT. SRELEIZLAS LB LET.
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