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HA30H-12H1H,

REEBE, BEHTF, LIEZEF. &
OB BE KO AREERPAET L
ZHWIE~ U RXREBEE O
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Various Heterocyclic Amines (HCAs)
Produced in Cooked Foods

Colon carcinogen

Trp«P- Trp—P~2 Glu-P-1 Fv‘iei@
= Hag HiHe Q__(j - fHa et ’<: —CHy N"‘CH)
w w? Sy ;>' Witz E" [
Glu-P-2 Phe-P-1 PhiP el
L, O b e G =
AozC iMefaC 4‘-0H-PhiP 4,8~D!Mel(}x 7,8-thﬁeiQx

Sequential Progression Model from ACF io Cancer

Normal mucosa Aberrant nypt foci ﬂysplasﬁc ACF Colon cancer

(ACF)

Male rais, 6 wks old

N
PhIP o 2 6§ 8 12 14 18 D 32| wks
¥ Autopsy
2-Aminc-1-methyl-6-phenyl- Cone.
imidazo[4,5-bpyridine (408 ppm)
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Histopathological Findings and Genetic Alterations
Observed in PhiP-Induced Colon Tumors

Apc (approx. 10~ 15 %)

Exon 14 or 15
5-GTGGGAT-3 to 5-GTGGAT-Z
{G deletion)
intron 10 & exon 11 junction
5-tagGGGEG-2 to 5-1alGGGGG-3
(GioT)
5-l3gGGRGG-3' to 5-1agBGGaG-3’
(G deletion)

p-catenin (25 ~ 50 %)
Codons 32, 34, 36, 37, 38 (mainly G to T/A)

@ Accumulation of f-catenin
Paneth cell disdifferentiation

K-ras and p53 mutations are rarely observed.
Genomic instabiiity (VMS)) is not evident.

Tubular growth pattern (No. 7, 2), and
differentiation into Paneth cells (No. 3)

Histopathological Relationship among Various
Precancerous Lesions in the Colon

BCAC

{p-Catenin
accumulated crypt) §

MDF

{Mucin-depleted
foci }

Flat dysplastic
ACF
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Mutation Spectra in the S-calenin Gene Observed in
Dysplastic ACF and Colon Tumors induced by PhIP

EEIRI T4 ZRME BELER

i%% 3 o HEhre EOR®

‘- s = = ¥
&5 aky ERs44T T3/ mES i
=
2
i1
Q
7
[++%

Tumor 32 GAT 2 AAT Asp -» Asn 1 [
34 GGA = GTA Gly = Val 2

GGA =¥ GRA Gly - Glu 1

Mucin (AB-PAS)

36 CAC > CCC  His = Pro 1

Paneth cell 38 GGT - CGT  Gly = Arg 1

Histopathological features of
dysplastic ACF

Numbers of Dysplastic ACF, but Total ACF, induced by PhiP, 1Q and
MelQ Well Represent Their Carcinogenic Potentials in the Colon

Total ACF Dysplastic ACF Tumor

G 10 20 0 2.5 5 0 1 2

No. of lesions / rat
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Various Heterocyclic Amines (HCAs)
Produced in Cooked Foods

Colon carcinogen

Ha 1433
\al S oy
iQ MelQ
iy ity
S LANG. 1Y = ! A 7 b Ha /“Ig?{l—cﬂa P g(:a-—cﬂa
&w ~ T S, :/>.H“’ :\EN EHI j
Giu-P-2 Phe-P-1 PhiP ielOx 1Qx

4, Ha
i = =
w ; ,,5’ Hac\(" Lo Hacrﬁ H—CHg
i
s N N N
oo n oy WS Yn

 4-OH-PhIP 4,8-DiMellx  7,8-DiMelQx

Experimental Design

F344 male rats (6 wks old)

0 2 3 8 wks
HCA-treated
Control
Autopsy

Gene expression 4
(Colon mucosa, GeneChip
RG-U34A)
ACF induction 5
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Hierarchical Gene Expression Clustering (1)

4687 genes were used for the
analysis. The flags of selecied
genes were presence or
marginal in more than one
sample out of 41 samples

In IQ-treated group, the
expression levels were low on
the whole compared o those in
other HCA- treated and
unireated groups.

Hierarchical Gene Expression Clustering (Il)

4663 genes were
used for the analysis.
The flags of selected
genes were presence
or marginal in more
than one sample out
of 37 samples
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Number of Genes Commonly Up- or Down-regulated by
PhiP, MelQ and Giu-P-1

] HCAs{ > LF-conirol | } HCAs { > LF-control }

{(1-Way ANOVA; p<0.05)

Six Genes Commonly Up-regulated in PhiP, MelQ and
Glu-P-1-treated Colon Epithelium of F344 Rats

MelGx - AcC | MehoC
L.13028UTR | Ratlus norvegicus mRNA, 3’ end N
GAA-triplet repeat
J01435¢cds Rattus norvegicus mitochondrial
cytochrome oxidase subunits L
{Cox1)
M81920 Rat mucin-like protein mRNA
e + 4
rc_AA893485 | Unkown Glu-Pro depeptide repeat " -
protein S
U025068UTR | Ratlus norvegicus polymeric N .
immunoglobulin receptor mANA ® *
X06801cds Rat mRNA for vascular alpha-actin
et EES L

4+ > 10fold; ++ > 3-fold; + > 2-fold; + > 1i.5-fold
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16 Genes Commonly Down-regulated in PhiP, MelQ and Glu-P-1

MelQx AaC MeAaC

rc_Al639342 ESTs, highly similar to YS64 + + +
rc_Al103911 ESTs, highly similar to Ubiquitinol- + + -
rc_AA859806 ESTs +

D83796 UDP glycosyitransferase 1 family + + +
rc_AAB891422 Hypoxia induced gene 1 (HIG1) + + +
Yo_AAB04330 Calmodutlin-depend. protein kinase i + + +
1194918mRNA Rat beta-globin gene 1 + +
rc_AA684641 ESTs + + +
LO7073 Adaptor-related protein complex AP3 + & +
M15562 Rat MHC class Il alpha chain RT1.D +

re_Al176491 ESTs + + +
vo_AA944324 ADP-ribosylation factor 6 +

rc_AAB93147 ESTs ++ + s
rc_Al72017 Aldehyde dehydrogenase 2 (mi) + + +
ABO10467 mRNA for MDR-associated protein 5 +
Dg0265 Proteasome subunit alpha type 1 + F4 +

Gene Set Enrichment Analysis (GSEA)

Colleat
gene seis

Geneset S

Ranked Gene List

Maximum deviation
from zero provides the
ervichment score £ES(S)

Leading edge subsst
HE Gene set S

I R

s

Carrelation with Phanotype

S

Randomm Walk

Rty

Gene Lisi Rank

Subramanian et al. (2005} Proc. Natl. Acad. Sci. USA 102, 1554515550
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The sources for Functional Set (C2)

¢ BioCarta: www.blocarta.com.

= Signaling pathway database: www.grt.kyushu-
u.ac. jp/spad/menu.himl

¢ Signaling gateway: www.signaling-gateway.org.

e Signal transduction knowledge environment;
httpi/fstke.sclencemag.org.

= Human protein reference database: www.hprd.org.

¢ GenMAPP: www.genmapp.org.

*  Gene ontology: www.geneonioclogy.org.

¢  Sigma-Aldrich pathways:
hitpi//fwww.sigmaaldrich.com/Area_of_Interest/Biochemicals/Enzy
me_Expiorer/Key_Resources.himl.

¢  (Gene arrays, BioScience Corp.: www.superarray.com.

e Human cancer genome anatomy consoriium:
hitp:flcgap.nci.nih.gov.

Subramanian et al. {2008) Proc. Natl. Acad. Sci. USA 102, 15545-15550

GSEA for Comprehensive Gene Expression Data of Rats;
Generation of Functional Set (C2) of Rat version

Expression data

#1.2

& 4663 37
Names Descrigtion |#60 $78
ro AlO14087 at {Ros26 441.5 1838

XCollapseProbes

/

Microarray annotation

Probe SetID  |Gene Tide Game, Symbol
ABT157cds s at

lioase, gastric LiPF

serine (or cysteins)
proteinase inhibitor, clade]
E. member 2 SERPINE2

uncoupling protein 1 UcP1

AD3813cds s at
AD4674cds s.at




Number of Gene Sets Used for GSEA

-Comparison of Carcinogenic and Non-carcinogenic HCAs in the Colon-

No. of genes

No. of No. of gene sei used GSEA

probes apgggm — T
Original™ 429 328
RG-U34A 8800 6256 300 191
Analyzed? 4663 3258 218 126

*1; Fuctional set (C2) of human contained 522 gene sets.
*2; The flags were presence or marginal in more than one sample out of 37 samples.

Comparison of Carcinogenic and Non-
carcinogenic HCAs in the Colon by GSEA

Trp-P-2 «—— MelQx, Glu-P-1, MelQ, PhiP

MeAoC «— AaC

LF > Trp-P-2, MelQx, Glu-P-1, MelQ, PhiP,
MeAoC, AaC
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Enrichment Score and the Leading-edge
Subsets in MelQ vs Trp-P-2

Inflamnmatory response pathway Erk pathway

Leading-edge Subset of Genes involved in
Inflammatory Response and Erk Pathways

(&) Inflammatory Response (b) Erk pathwasy

- FN1 - PDGFRA
- COL3A1 - HRAS

- COL1A1 - NGFB

- RAF1

- GNAS

- PPP2CA
- GRB2

- MAP2K1
- RPS6KAT
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Gene Sets and their FDR g-value of
Those Enriched in Trp-P-2 Phenotypes

Trp-P-2 > PhiP Trp-P-2 > Glu-P-1

No, of Size of

Gene sef genes gene set >10 > 15 > 15
cell_growth_and_or_maintenance 14 0.00198
MAPO0910_Nitrogen_metabolism 10 0.03428
ST_JINK_MAPK_Pathway 11 0.04583

HEMO_TF_LIST_JP 24 0.07873 0.16873
MAP00230_Purine_metabolism 26 0.1238

pariPathway 10 0.14213

vegfPathway 19 0.21318 0.

cell_adhesion 34 0.21975 0.176604
pldinsPathway 16 0.2293 0.204085
Eleclron_Transport_Chain 42 0.195

FDR g-value < 0.25 and Normal Pvalue < 0.05

Preneoplastic Lesions Induced in the Colon by PhiP,

Trp-P-2, MeAaC and AaC
Compounds oot (9°% ACF  ACs/ACF DYSplasto
PhiP 10 400 27+15 23%12 ~1.0
Trp-P-2 4 400 28%15 36+10 13x15
MeAaC 4 400 20%12 23%09 15+13
AcC 4 500 0 0 0

* N.A.; Data not available
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Enrichment Score and the Leading-edge
Subsets in MeAoaC vs AaC

ST Interleukin 4 pathway

FDR g-value = 0.25 and Normal P value < 0.001

Summary

in order to elucidate the differences of biclogical properties
between Trp-P-2 and other colon carcinogens, we conducied
detailed gene expression analysis using GSEA with functional
gene set (C2),

Four gene sets (erkPathway, RAP DOWN, and Inflammatory_
Response_Pathway, sppaPsthway, ) were identified in common as
enrichment phenotypes in colon epithelium treated with MelG or
MelQx compared to those treated with Trp-P-2.

Enrichment phenotype in MeAaC-ireated colon epithelium
compared to AaC is ST Interleukin 4 Pathway (FDR g-value; 0.100).

Genes involved in cellular stresses and inflammatory responses
could have a substantial impact on chemically-induced colon
carcinogenesis.
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(NGRS iR ER 7 7ttt R By ek b= S Y

SEptEE B M EVERLERLEEVIENT - BEETE
VAL v
P 1F EEEMEGEEORET RERE R
Ak B EVERLELFEENE - BEFHREERE=-"Z£

MrREE

hval ) AFEER AV EERELZ MR TR AT L0 L O FHE
WA DWFFERRER L L T IE R MR R RO DB R F R B T —F O K&
O OBRFEC LB A R BT 72 51T o7, MFERM YY), B Min, <o
2B (EF N~ 2w L) Z V. ZARICEIIEE OHM S5 BEELT
—2HEREL.A) TINANARa—R S B (Aryl hydrocarbon receptor, Ahr)
TEBNMEAL S BB RFIT R DIE B MR A [ B 28 (= T BRI B 4 A7 9E,
B) 1H & MEHERFEE S EE OB X2 Lo CREREL 72720 ISR A M B H A 12 B 5
Wt C) HL60 ez -7 /fbIC R T 2 B{nF DR, D) F{U{RHE (SAM)
< UADFRRBETFORE, 217072, TRICEY, K ERAISTLTO®EE
TRBURIT O EPHEETER THLEBIT KRHT T a—F LU CIRAE | LT3R
IZDWTC, EDINATEZT T RS O® IR T, B) [EH MR IR
DHTE V= RT 4 7 HIEB SR EOMRE ML E T M LTfFE, KON F)
FENB AT BT a IBRITRT 2 ARIE L OO B MO TR DOV TOMEHT
EFERL,

A) AR {EBIEA LW ERFFRIZ DV Tk, TCDD, TCDF, 3-MC, Indigo ¢ 4 f&#
DALFEWBE S~ T AFICR O THBOBETF OB 5 & 2 L%
BHNILTE, B) M FAEICET 2B TIL, in vivo ICRWTIE B AN TTHEL -
RRE% in vitroDF THIR T HZLERAIL . MCF-7 MRl i UKEE R o F & (1 54
B LTI E B A RERFO—> VEGF ORIBN LRI HZE4HR LT, —FH T,
C) HL60 #ifas AV o b BB R F IR 2R Tl BEE O EBCH RO H1E
REB/DIZLIRECTHARHALM LAY BRMInE A= BRNEE T R R
BT IZFNT 2FEBRGM DR 72 I O B EMEA RS 72, D) E{LIRLEE (SAM) <
UAD REBETF ORRIZRN T, BURESTRACRWTRREOEVWEEG T
&L T melanoma antigen 23, KV MB{5F &L C transthyretin 23 RIS U7z, BE) =
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VR T Ay HIEBEEEDI RIS OV, RIB RS T A 2B &
g7 — 22 (R IR R A IO BB F R B BRNT — I _R—2 R
FEAERFH O R DRI R F R BB T —F X —2) BEEL, 1%
{ERL. BIBERZ AzaC ZRBELIIRIRKEMD Percellome fEHTEIToT=, D
fE R AzaC IV A I —T =0V S ERBBFHORBAN LR TAZL. 2N
Statl BinF 72 E—F—IZfFET D CpG island DPELAF AN ESITIT2-T
WHFREER DD LZALNI LIS, F) BT e —a BTk, 38
R T DEFEBFEORF LA TR T, v foruXd fwriarike~
AT VAEDOH R LB E OB BRI EE T 28 THORES
1707z, £ DHPN FEETYMRIRFES ATT VA& HWT, kojic acid (KANZE
LEBAT BT ar BERRNREALDEEFOT 0T r A T E{To0
B G MR A R R 8 BT AE DIEEAL, TGF- B 27 Y7 Ol R~
U2 APC DOHlIREEAR RV 9 D3 R AR 2 R &7z, Tz, B EER B
WAL (FFCH), BRAE. BRSSO R RO B F RN 21T o7, TORER,
[IEREEE 0 11 LU, TFRCH+IRIE ) F7 3 MRS A1 © 5 (5 Ll E ORI DO BFA D
TR T EE, TRFCHHIRE | TlE4E 4~ 1, 5 fil, TIRDSA ) Tii& 4 22, 12 fHCh-
oo B RR DB REHH RO LN DIEE ~ 16, 2 HThoT-, BB
RV RBEBARFOT 0T 7 AV T BT oI FE R KA I L DS RIETRIC
i, SCHDOmIETLE, IL-6 23853 2R DTEME L, S AMEIER Ok
BIEFOEMACDOE ST DRBEMEDH DI LN RES NIz, Sufadimethoxine(SDM)
ZRAWCRILKH TORBEGEFREATS 07 7 AV ERETTLRE R, M0 B
EFDIL, T—F—EHEHLNILZTOEBEREICE 5925 kinesin family
member 3C, phosphatase and actin regulator., HllEEEE [AF T 5 cadherin 2. H
fagth< b o 248 R% 45 microfibrillar-associated protein 2. matrix Gla protein.
fibulin 1 FE1NELIL. FRIBFESABEOBREINOEERFEZRTLOLEZLN
72o WIZT Y bOREBRIRIF RS A T 0E—F—TdH5 phenobarbital PBINZ-DVT,
FEBAT T —var BH(B5 6 B)F RAL R AEEREFOT 77U
AT o7 fE R, MIREEFEIM G2 B 5 95 Wee—1 kinase =° Pregnancy-induced
growth inhibitor DFEELINAS RS, PBIZEA7 0~ 50 618 B OFETIX
initiate STV HAMEA D72 EITHISIEAETE O IR FF BB ST
WHZLERRL T OB X b, — 5T, $ka it LI M RE D TLE % /R 4
HEEE B E transferrin @ truncated form T# % hemiferrin DIFEIHHEAN.
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Trans—Golgi network THERET 5 syntaxin—6 <° PUK DOIIEE, PlAK LItz
phosphoinositide 37 7Y O B &% RM23 5 dual specificity phosphatase DI
B | IGF-1 O HAEFEVE RIS U CTIRES 2\ s B 45 IGFBP-1 D3

&R Ranr,

A. IO BR)

TE R EMERFBEREME < RITHA A2 Db
FWEZEOEENMDoTH, EDT 4 —
KXo 7 B2 X Y Phenotype MBS IZEH
DIVRNZ ENEVY, T ORRIGEITHERE
HBETREFT AW Z Tkl b
b7 4 — Ry 7 BRI B b D8 FHED
BHEE LV O T ERBEDE =4
—MAEETH Y, BETHIORIEETLFE
BTED, AFETIE, FLEZIETILD
& T HEFEHEHSREOIZRI TH 5 L FIFF
IR B D EFEHERF O IR T H
D FHERRNC B TR, N WHEsEE
T U T ORI R CEFEYEHERE R O
LT H V LTS Th DA
FEERxIRE L, BEEiia, <~ o 2@ (8
Ty REEL) FRV. EEEHERS
W RD 2B FRET—Z O, KO
F DRGSR EEF R 21T -
7o EDT=DIT, B2 6 DDT—< )3
BRI,

A) EFTNELTCOTIANARBH—R 5

DR M- Th, FDT4—R w7z X
DKIRE COEEA~DEEREZINZ S
M, LT, BERHLION2VS
BEEED EENEE WIS Tl
W, RO WI<EEFEMEE. 0Lk R
MERF L FEME DR EMEETMT 5720
Wi, FHIIE T 2 RER BB RN
VIR TIB T ALEMRLHD, 207D
IR B FRBEMBT AT LI,
TA—F Ry /BRI S T28E T
FEREBOFM A ELZRAR T ILERDHY,
T LB TFRIE - EHRIT 0t
WALEIZBE T A8 FIEORR - JEAEIT-
TET, 2T, ZOT— < TIiHBICIE 5
HERFRBRE IR D 2B BT RET — 2 DR
PrFiEDRESLEZ DORFEICL Bl A F
R 21TOZ s BROL L., B NZE)
B FREDOMENT, RO Ahr {EBhME(L S
' TCDD, TCDF, 3-MC, Indirubin Z§EH
[CRT DB FRBREB O LR 21T
NP AP

B) EHEMEMEREESEEO@XICL-T

K{&(Aryl hydrocarbon receptor, Ahr) {E&E)
AL E R TR R A E MR
T BT D s FREIC RS H0FE
RIE, B &SSO Z VT Ik
LT, B ERET VE AW HIEDIA]
T Tnd, ZOHIETIHE., MEEICR
T BEERISHOIREEICRT DR T
BT 2ZEBBETOILTNS, Ll '
HEHERF R BRI R DI EDE
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WESE L7 - IC B Bl B Hi A B 4 5k

VEGF 1%, fEEIC LA M H AT
TELRRERFO—>THEZ LT LME
T3, 4, VEGE 126§ 35 fndifk
RZDOZHEEOF ui o xF—EHREHNC
£VZ D VEGF @ signaling pathway ZfHZE4
DTED | ED S FEMIREFELLTE
BENTW5, UL, #ERMICIEES ET

e



LCLEIZEDD, — DD RMREMELL T, AV
y—72 VEGF pathway LIAMZH %07 & 5T
A pathway (ex. Endocrine gland—derived
VEGF) OfFFENRE 2 bivd, IEE MR AME
R TICE DL, EDOERERREICL
STRBAPFEINLEBREFERN T
(HIF-1 o) DYERIZEY VEGF BisTD%
WOMERES L, VEGF OFEANTLHET S, £
7= AAEERETF RE e OFER
FUTESTH, FORBAPTHESNLTNDE
VIOBERH D, BT, ZOKEER T L
SRR 712 2 DR R R E 5 A
Winz bnbe, VEGF EAZBRNICTIE
8B, Z0XH7 VEGF FEANTLHEL-E
EHRIATIL, 1)VEGE PEAZHE T AGIZRAE
XE A, HL<IE 2)VEGF BEA TLHEREC
HENARIULS T A0 B P4 pathway 72 &
LEEBPSZITTTENTWAZERE LIS
ZEME, TNHOHEICBhEL - EEE B
Ea—RTABEEFHOEELZITTELL
BT DFREER @V EN TR TES,
AT —<TlL, (EEER TS VEGF E4
RUESN B A T HRNLE L ERF L1
EEEMBRICFRARICERASESZLT
VEGF OREEANTLELREE, Bl & 5
ABTERITEZ > TV BIREER in vitro TH
L., FOBICERAPETHEEFHE
< AT LA o TRBEICIRRE T 5D
EERBLTE THD, ZHUZLE->T, VEGF
PEAE B AR IR IR S B D% ° VEGF LU
SN 272 L E B A4 pathway (2B 72 &
BFIIAF—FRETEDHEEZD, UL
OFEREY, LR 55 FIERYTERED
FRICEB TEO 0 FIERE /I LEH]
FL=,
C) HL60 fa A -7 iz BfR 4 B8 s

TORE

MRS HARR I 2A% < 72 e % FE o 7= I Bk
fa~EEL . HEREEILHELUTREIEL
AL TORFEEEHERF T 5720 I EE 2 E)
TELTWA, ZoMmEkfiao s{bo=a b
v AFEDOIEFEEZ RSO
THIFEFICEERLOThHD, T T, BRE
FEHIE HL6O MO beT L&AV,
GeneChip & HVWV= B FRBMEITIZELY,
MERAITB<EEREEFERALNICL,
S b= A DAB =R LR DT %
BR9LLT,

SAEFEREL T LF A UBED
DMSO #4LERL7-BFIZ, HL60 Mfaixy ¢
Wb PERA~LIT 5, FWAILEBIZLY

BRe BT ORAPELT DL TRIN

BB, FNoDHLEDOBRTFDEB S
CEBENICED o TWAONEMAZLITE
HTHY., fbEWORFEOEREZE| &S
T ODEFNFHHIZLICIVEEICLEL
EALELCOSLIC B A B FE2 T~
HEVST T u—FE Lol Bl VF AV
B KU DMSO IZ&bib@dL T b T 58 =
FERBTHILICEY, mERbIcEE<E
53 5LZ 2 bNABBTFHNREE TED,
Fo . INLOBEF OB X ERIFHIZH
N5 EAPLEBRE A E X 2T
TEAT, BIGFRBET — SR T5LL
Hic, MREDO N 2T =) F ALK
(Tr-R)DF - I b Uiz fifin &5k o1k
iRz oL, ENENOBGFRES
201 i N Nl N N2 34 D o B
oo Fro. HL-60 M@z iL, 55E0OBETE
OETERE N TLHE L= BikE TH D HL-60RG
HITAAFELET B8, ZOMINEIE DMSO oL
F I BRI LD bFEREE oo TN D,
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ZIC, WA AT BB TR B A L
THZLTEY, BB EER KRR
B FEREDZENTEDLEE X WM
R TOEFHL IV TOBEFRERDOLE
Z1T-o77,

D) E{t{RE (SAM) vV ADJFHB{EFD

ik

N

BB, AEOE GRS
e L TRIBEEB 2615, BILDAD=
AL DNTIE, TEHBRICEAEES.
BETFEROERBBEFARULPHY ., &
FRRIT AT R DA = A BB TV D
ATREMESL H 5, ML~ LT, 3720
b EE D BALIZ VR 2 I B8R T O
BB THEEZLND, T2, Z1b
ZALD B E & LR BB TFELER RO
VXL EEOBEEHERF, BLBILIEREZE 2D
ECEETHS, ZNLDORFEITH LT,
< RACRIT R MBI ERETHDLE
& £ = 7 A (SAM =~ 7 A : Senescence
Accelerated Mouse) ODF|ANRNH H THBE
EZ 17, SAM < T AT RN K M ER R ST
FFTOTHEIZFLDS AKR/J ERBAD R s
DA DIBFEBITFEAE LIz B b3 IR
WHEIT T2 ER L& T H o CHEIL
7RETHB(D K 1), SAMP1-11 72&®
subline 23V, Wb FEIIZ Ik RS
AR EOELRIERT, BHRIES. F
BRIBBEREOERDD, A TIL,
FHEEEELTOABEEREEL T T
SAMP-8 122\ T, D BEMRDIER FR
#THD SAMR-1 LD T, FIL 8 @D~
TDARMOWERBICBITHEETFHRRAE
GeneChip Z iV THIR T B2 L1280 1%
TOBREKTICELIETEBETE2RE
TAZEERELE,
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BE) [HEMEMERICEDLIT Y e 2T 1y
7 A [ O AR s IR A E T L
W L7 WRSE

MEAZ R T DT OIS T
B DRMERT, 7 /5 DNA IZRICT
b5, FEOEWTBET R Z—2D
ERIZEoTAEL, 2V =RTF oy 7 HIH
BB 2 ORI D, TEY 2R T 1y Il
RS L, &/ DNA DEMEZNT T 5%
DR, I FUEHERTAEANEHE
DEMZNTTHILORHY, EbLb{bEY
Bl BE 222N 5, &
ST BEPISRE L E B TE
WERHEER T A-DITIE. 2OV RT
A 7 HI A E OB RE L. MR K
PEDHERFSNDZ LB MIATH B,

TEYV =T v/ HlEEO P T, S
/2 DNA DfEfiE A3 28T, B{EF3%
ROA L F7 B AN 3 DRI B
PED @O HIEEERE CTHY, UM R E D A
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