st dimension

1

2nd dimension

Survival rate
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0.8

06

P<0.0001

0.4

0.2

5D D P PP O P P
o 1P & S P

Time (day)

3. AC133 BitifiazRALcFETA K13 LY WE)
(A) {E2EEIC K DTEEREADKY LB (CR) SRMUMKE (Failure) &OBTHRIC
RIEEHREDEEFEIIU—=VIL, ZORRTOT 71 VD SRENEEDZ 3 ELEH
HUTE. TNBI077 AN LORERRERCEDVWTY Y TV EMICEEF LTS, CR
2 S FailureBi & (BEE > eMBCEEsNL. (B) (RBZEBMOZ#OEN—0.3 g (—) D

BLE (-

L7 OEBIR OS RS D 1 7 v — YK
AL LARIC e o 72 & IRET 5 &, H 195
BB B BRI B E SR O A LR AR 252 < &
Hd b Xk, FRUSOMBOFHICE
5 AR TS 5. LchS o TlE
OB (BB \VIZBEER) e Bt
B4 5 & 5 mDNAF v T &4T ) &, i
S 53T DA o ML (B 23X 2 o Faiiid) §
BICRET 2 BEFEEFETHSILTRR
<LES. ZoElE, TRENLOBEETOM
Pz B 5mRNAO T & —EE R LTESL

¥, BT [REBL] LRI SN DITTD
. —77, SRR L QW RIETF
X, Mifud e ORBABROELOFRICHD S
FEBHRICBT B HIEDHINT B 720k T

[SBZE| LU shs 2L ilRdY. o
DA BB RIS T — 5 D) A XD
SEIC [Pk THlRD 72 ) OFEREDE
fb¥ % | BIETFERERT 20D CHETS
A9,

) PMCE-TEZE 29U, ZOFigEKaplan-MeieriZ THER U,

Tl ki T h b Btk — 4 ZH
WA DR BN ARSI TH S ) 5 ?
B9 % & e de < oM EMEREAS, EIM
Jad 5\ idZF 0 I EEOREMIBIC BT 5
PEEAICRRKT A2 Mo s. €I TRE
BBE L D BB LSEOALEMILL SN
% W CDNATF v T 217 23, BEERET
DIEFROE R EROUEIT OB NITHE S
Niews, HEOBWENIAHERICE 5 LTS
NB . TR A U I T N 4 AR R I SIS
AIEEFACLI33ICHEH L, AC133 IS4 5T 7 4
=54 H T AR TE L MEEREESE &
) % I AR 24 45T & AL ERAF S B/ v 2
2 [Blast Bank] B L7z, Pk 1745 AH

| £ CBEIC Blast Bank O & 7 Vi3 600 Bl Z A

(193)

<BY, Moy s Iz ATU Vs b
LTkt RmAR e VR B,

1t BARAG1Z Blast Bank 2 Fl W CHIHE D P
FHIAT LG PRI L CAR LS. FLT
ABEFHEE S N/DNATF v 7% Fv CRE

AARRSEESR H4% F105 - TXI17F10A10H
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AL R & 20 7 AML B 66 Bl BB AC133
B OV CHEEF R T 0 7 v 4 L —
R, TS 66 Bl BB b R LS
& o THEAEM (complete remission : CR) {25
FEL/EBNE 51 BIE D, %D 15 Bl EEE A
R L 72 838 15 Blid—E LRI BT L
TBYBDCFBRARLZ IV —TE Wi 2, &
DEACEFREC I L= B3 L e U7 B
DETRBETHERTI 7 74 VLED DTH
HIWPENERETT A7-0I124F 4 FHEED
TH—=7%vy b (37 3 THEDEETICHY)
DRBPTF— &, W7 — TR CRBEEIC
BLHBETEROHL, S0t ihlditd &
HOPDTN— T TCRENEIHEE R T RET
BRI = L7z A, BERBICK30
T OBETF IR O, BN BET D%
W77 7 4 MEENENDE NI 72 b T
T2 LBz d D b2 vy, £ 2 Teorrespon-
dence analysisE?IC L » T, 245 30 FEIEOSR
BB — o oehz2Rm b AT T 2 IRERE
TuT7 A NVE IFEEMB L (ThbbiAk
W ARESBL Ny — > F 2 % 5 2 FABRE
T 3WBEEER L 22 &2k b). 2 h o RIEE
fZF 3 A M E LBy I s
B L72OBK3ATH 5. 20k ERBEN S
LB BRIRER] & SeBORER) & 1322 0 L Sl
BVEIZHL L CHFET A L o7 B0
MALLEMIN— T EBEFHRBE T T 74 L
DHETIER 2 o 72ERBICET 2 072,

CDXD HEE EOMNBIZBEFRICY v
LTRLDTHALI N ?M3AZ L RTHS &,
BEY T NIZ E TR B SMSN TV
WD B. T TEFOREZER ETDZ
il EDfERS - 0.3 K2 — 03 BLEAIC X - TR
< 2BRISHNT, FDOEMAEG T % Kaplan-Meier
BRI X o THAF L CA 7= 3BT S 27 X 5
ISTRIR S S PHROBRZ 2 L0 5. L
bRA B B C TR EEET 280 R AT
REEH OBET ORBELWET 225 T8

HANBEAMRS H04% F108 - TRI7EI10A108

(194)

All patients
1.0
GC B-like
2 bt
:c;gu 19 patients, 6 deaths
g 05 r
a
Activated B-like
-+
21 patients, 16 deaths
P=0.01
OO 1 1 1 1 L i
0 2 4 6 8 10 12

Overall survival (years)

4. UFAMAMIIRD Y INEOFHE Uk 14
UL &)

UFAEAIIREESD v ) BEE%E, U/ &0
BIEFRETO7 71 IUh STEIEDBY ) GRIC
SRS~ Dlc Y > 7)LE% (GC B-like) ] £ [5E
HEIB U >/ ERICEl-E¥(Activated B-like) JIZH1F,
AEOERTEREISTIC Uk, BEDHERICTHE
TRETHDTENYD.

BORIFHEFHTRER S & FCHLPI -
7290 S OF R EE TR, Do e
BAZERIC & B30T CRSE & 7z 100 FE L E o
FRBERE TR RTH S 2 ic bz, fl
L L 7=/ 2 AR 0 & L CHRINE S 2 & & T4 U
M2k 5 4 R L, PEOEETFT
%&%Mﬂ%:&ot@fu&w#k%iEﬂ
%,
4. BMEY L INEDF T

B DY YSERRE L BERAHTH Y,
FRBARF DRI IZ 3D W CBE O BRI 8t ik
FE - FHRTMAELT) HERTEETH L. 22T
DNAT v 7% H\ 72 SEBURHT DSEAE RS AT A
bNb Lo,

BY Y /SEREISRO O FE AMERHINEEL ) > oS
HHE OR TR b M I8 B3 5 JEHodgkin
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VUNEOYT Y4 T THDL. FEBIZLIEL
WFECHOPHE R &7 &~ k594 71 VREH % f
L& LTALFBREZ BRI TH 508, EifL ko
TEBIOFIIZTHEREERIET S DHE W,
Alizadeh 5 1ZDNAF v 7% W T AMERH
Fo) v O CTHESS W REIREE T
BAREEE ZENT A EEEMET LY. 2o
HIo 72012 F 39 H.0B Y /3 ERkB L &
TV EDCDNAT 4 7 2) = bigbNhi:
cDNA7Z &5 17,856 BnT AR ARy NLIch RS
LTy FTERABEL, VF AR ) > o<)E,
PR Y osfEE X OMEBYE Y oS E IR 0 R
EH N EHGTDNAT » T % 1T - 72,
TR DICREAL DRSS N KR v
2R Y TV, P K O A N 2 S L R
72HKMB, TV 288k S22 T AT LT
5.

ZOREER, UF AMERMRY >/ B0
FLLBY Y SERICEEBE TR S — YT 5B
BELIHHEEILB Y ¥ 7 SBRICBA T B BENFAE T 5 2
EDREN, LM TTRICEELREDN
BOOLNLTEPHLPI -7 Thbbif
PALBY Y oSBRIALHIRE 2 S 72 B U VBB
D 5 EELFEE (16%) 1 ZEWA OB Y > 733k
A SR B ) YNERFHEOFN (76%) I
HRTEEBIERVOTHSE (M), 2oz kit
DNAJ v 72 X 58T CIEHodgkinBE ML) 28
W D= 77N — TR ERTERERZ L, L
Db & OGS T HRIEICHREBLRERE 5 2
HIERRBRLTHEY, SEROBROGIZET
LDNAF v 7O glkE R L72bD e L
THEFHE V., £ 7~Rosenwald® b AR I
Alizadeh & & —I T HMBITHERZIHREL TV 5.

& = A H5Shipp & T o 7T Cld R - 724
RIS TWBEY, H513%1E ) DLBCL (dif-
fuse large B-cell lymphoma) 28 58 BIDOJEEE Y
VST X DmRNAZE L, AffymetrixttHU
6800DNAF v 72 & B RMIZTFRB T T 7 7 4 1L
7. AER % [SEAeTEME MR LT BB

(195)

2229

3260 & [MEGIEDH B N ITFFFET O] 26 B4
J, mEETRD LB LHEETEY bR

ML SHRINLBRETORAEDL,LRE
ETHReTFULAL., TORRATRREBEAR

L 28T 2 1I3EHOBETVRES N,
oS 13 FEHOEEF DB E D S weighted-
votelE il & o THREFHEZ T L2KE, [ BIFHE]
LB S NIEF D 5 EAEFFIXT70% TH Y,
REFEOZN (12%) £ AEE (P<0.00004) 2
BIFCTH o7z, Shippdb D F— #1128 T dHRo-
senwald 5 DI_IET 5 7 Vv — 7 CORBHMLE:ITE
FNTBEEZ VT LT EATEDS, BAREZ
EZFDORBEBILEEETRIZ) Y7 LTW ko
7z, ZORERIE, DNAT v 72 X 2 BEfg bask
PHAEOEWLOTH L Z L #HIEICRLT
Wb, TOR—FHOEREIZ, B o72DNAF v
FYAT L EACTWDS EEB X UHRATER D
i ICHLEFEEINS.

BEbHWIC

DNAJ- v 7 X B FHFMEORREZL, wib
EEEREKEETOMBNICBIT 2 RENERER
HIETH 5 BIETFHEREY (WIS 7 —
gl Iy 74 vy —2@BLTHEELNNY —
SGHELTWS, EWVRLOTIELZRWIESL I MY
BATODNAT v 7EBIIFHR S EMETH O BH
S BA, I8F — VRBMOKEER LB I
WALWEBETFEY PTOETESL LIICRS
EFRENDE., FOLDICIETLY B KRKEOK
KON F— & NEETH S S . '
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)_BIF - MDS DASFENSNSEEET : HRDELEERS |

NAIO7 LA IC kB EBNEICFHIERC
BlebTNIZHAE

EIEFEIT

ELwIc

¥ 30 BIEAICB LR b F U AOKBEY % e
TAORBBEETHL[L M7 a7TT2r b [hon
IC2008F 4 ACHRTESEBI 2\, b Fftttko
euchromatin O IF 1T R IEHEN A2 S /e
(http://www.ncbi‘nlm.nih.gov/genome/seq/). | <]
bOKAE - FT 2 RBETFEEBZL 25~ 273
5 THRRISRICA 2 L FHENTVSY, HOTETH- 7>
b FDOERETF TV OEPFNL VI LRSS

Key Word i

o DNARquOFLA o

e | mitEmEMEmE

- BERMRERE
CEGEFRRIOTP A

ENF/LTOY Y MHET UbNbNO®DESRE I~ R 2 BERD
éﬁ@ﬁ%B@EUDDD@%.DNA?(ﬂD?DJ%@M%CtE,C
NSRTTEROBEFORREZTEOM - AU TEEC SR &
DEREICE o e, IR, SUEMEENRCERE R ERN TS S
SEMBRREBEOREY VTN ETA IOT7 LA THERL, B5N-8E
FREITOD 71 LOBODSEEORBFEICUVITI2E0ELS Y~
ZVTTBHIFDENNCHTHEDNTVS. BES N FELEEE ST
DREBEE LICEBEOFREFATZTENTNSOTOV LY FOE
ETED,%%H%E?%ﬁjﬂ774NE%&§MREM%%%E%@%
VWARBENRES NS LHiFaNn3.

ELTHY, BAM ) ABRSTHNRE VLD,

COBR B BIEFERE W) B TH B 3
TR TUTEI YA, BB ENIEE O B
THEELRBH L) L @EEV 2 V. A% 0E2H
FRIZBWTE, (BRTRH20H T THERAEL Mg
RS T =N D b SR OBMAE K 2 - BET 43
RECFES B ENEEII RS, 7 37 ABHO%
TH DNA F v T3 Tl RO R TH I 2o fihy —
NET DT LAIREIT & foom,

DNAF vy 7RAF4 FHI R E0/NS LMk
2, MRS 2 BIZTHED cDNA $ 5 \Witty Ix 2
VAT FRREECREL:DOTH Y, whidEgs
EFy b7y MELWAZ LI, D DNA Fv 7
LA BT~ BRI DNA W FSRESh T D,
—RIDEBRTI NS HE L OMBET ORTIEL 2 AR
IR C& 5.

* MANO Hiroyuki/ ECRERIAS S/ L SEETo0Es
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(A)

B

'| I
0.8
0.6 3 we High-risk group (n=17)
o s LOW-risk group (n=19)
o 0.4
0.2
p=0.02
@]
& "o& YR Sg WMogWURUR g

0O 10 20 30 40 50 60

Month

H® SHEEROFERIOT77AIICEDFETFA(Yagi Tetal, 2003" & HTREFIH)
(A) EMAHETERD (GP) & FHRTABMES (PP) B TR EL22BETEFWMI B LA 3B EEARE SN, ThHEE

FORHB TR FAS Y v Tk BI o7z,
KEL PN THE TR Y B L.

CHDEIRDNAF Y 7EMVAEILT, ThETL
W7 & v X ) RIB R BETRI T — & 2 HAT
TAHZENTELII o/, 2 LTHLNLKEE
DEEFHROBBMR, BHEAAS - L% [HEET
ZW 717 74 (gene expression profile) | & L 5.
IDTAT T A NEL BRLIETREONE - WEI
HBNRLOTEHLEVWIEEZOND.

1. 2E5EEIm® (acute myeloid
leukemia : AML) DF#EFH

AML R ME RS AL L THELBEATSH
D, CRIETEFEERINT A—F —PHRBEFHRICT ~
235 EFPESNTE LY, BHEBEROY CHILE
DEWB L OCTFHETNEBI L) HE, BEEFHNRIC
BLTONVTF VI —¥, 2AF5—EhED§FHkY:
i, @FACS % B -MRERE~ — 4 — O, GO&
ETREEOHFEOMN (FiEy v 7)) Y E&IETS T Ml
REV L7y - BET OB, BCR-ABL &5F,
PML —RAR o 1Z T EOH L), QAo
L EORENFAING, Zh o BRENICETTS
CETTRIEHBRE) ¥ LEBWNBI 52 A7,
LROBH A TRTBI L) OBMHEMTH Y EL DM

. SR vol5 no.l 2006

(B) FEBETORBETTAIF VI NVEZKRTEIFAZY VL,

BAibHBEE RS, —F, HIZE—KODNA Fv 7%
Avd 2 & TIRROFETHE OB ERS T TRERT
fE L i, BWHZX D MEEIZE Do RL o A HERH
TOBMDO—HEL LRTHTHAH. BHPOMED
% BB E T A SWICHL L, ZhE T AML
BEETEEARE W/ DNA Fv 7ERICE Y BFTF
BEFUT E2RARB b TEL.
" Yagi 57 13/ME AML 835 54 i< 0\ T Affymetrix
3 GeneChip® Human Genome U9SA 5 7% iz
BETRBMNZ B v, AR AML N COFHREEF
BLRRBLETFUTIRLAEBIL->TWS, LD
Y YT VHTIEYU EREER LR L T2 ER 9§
& FIBIBIRE AN S L 729 B 9 B o0 B TRBLR AT
WCRELEET 1I3EEMEL(H@A), hd
FHRBLERETFORRAELZ L LT, BEALKL 2R
75 A %) v IEED BV supported vector machine
(SYM B L->TBIME L. TR EDLDNE
& oTh AMLATEGTFHRPRELF T TNV —T%
BT 52 ILTes (BA@B). §abbilfs
TFHEBETOT 74 MED LI L L BRESHEDOT
BRI/ LS B,

FI#EIZ Bullinger 59 & AML /B% 116 Bl FiHA

414D
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A V1507 LA (L&D MBRBORBIREIE AR

RAEB Leukemia

BERANGEY waceas
%ﬁ@%ﬁﬁ% COX7A1
i

&Y mRNA 2% L, #3079 THIHO cDNA % &
BLEDNAF Yy 7O A BIhoTwa, HoidH
#% training set & test set IZ40), BiHEOF— ¥ % B
WTBEFRICREAE?Y V7T olET A7) —=
Y7 Ul ZOFER 10 BEU LOFHFUEET L
FERETAILICEILTWS, S5 NGBET
OFBELDLICET T 2BICHT, ZOFHTHEL
el h, CROEGTFRIEBICR o T (p<
0.001). 7562 Lo THBW test set IZBWT
BIEL72E 24, 23D 2BOTHIIKRESESTWS
(p=0006) C&PRENTZ. ThOHDOTFHRLIEENE
OB L OB LIIMIL-b0TH B 2

EARTRO, HOoRBASE T ERICSEIND
[EEHEE b o BEOAZEINL, TOTHTHD

232

RATVD, EOOSIEER S Lz 25, EEEH

DLEPTOTFRBFHEASRRE ERXNT 52 L XED
L7z (p= 0046). 5 DT IXIHR ORI SHHE S 3R
o7 Lo PR TFHIEO M2 RIS L Cs b B,

F7zValk 52 SFMBEOHMN 5 285 flod AML B
BB AL ERE VT 13,000 B 0 BEFICET 55
HE2HELL. o3 THRICY v L-BETF
RBETa7 7 A ABhbsIEzmHBLTWS

2. FHRERMERE (MDS) OfRELERIE

MDS iZ2WCid, TORERE, FATFREEMmL
DR, IR, 372 MDS ISk SR & 55
AML t &R E, BELBFRBL2A/BE{HEEh
TWwh, 42707 L4k BRI RS DR ICE
RBIATHRAEZEEbINSD, LHLAEIS MDS D

42 (42)
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MDS ORERETICHEVFIRENE(L T 2BITF (Ueda M et
al, 2003V % Y EgZEsIA)

[ A+ RA I L [RAEB + IR BH & % B L8,
ETEAFETHEET 1 EE(ER), BXCERTT 52(E
F 6 EE(TR) P RE SNz, TRENRORE Y — v 5 ¥
BT R4 (gene ree) DI TR T, BIEFLITHITRLTH D,
FLBRERTIEHA D= —Zho THRTREND,

EICEMPOBSRERPBETLICRE L R oA

DHERBHEEFT— 2RO T L) TRT2LEND
5. 7o& 2 MDS Wl oA SR (RA) & MDS
REMEE 2 BT GG LELTHRL L, MEESE
P OERFERKIE S BATTHY, BETEIELD
EMIFHRD 20 %L L2 5D B, BIICHEME T LA
WX o THETHE, RKMERMRICERN 2EEZFIE
HIEBREFHD TRATRBEAPHFE SR THWAE LI
wawoohTlLEd. LhLohug, BiPcoLss

MR EROMME KR LR TH D, FEAED
BEEBEOFIFR—MIEH7 ) O mRNA BIZE{LIEE
b,

bivh ik RIS I R SERT 2 RN
CD133(AC133)® 235 H L, CDI33 I 5774 =
T AT AERCTR CMEERRESRE L D Emiem
JaAR Y 45 % BALERAE 5 28 > & B2 Blast Bank | %
i L7z, 2005 4 9 ABAEC 3 CIC Blast Bank 0¥ 7
NI 600 Bl BA THY, HMiibe MEEMDF ) 3
PATRT 2y PE LTEHERERBEDOD DTS,

Ueda 50 @3ARNY 7 1ZES 5 MDS &Ry~ 7
VESA 70T LA ChETE LT, BHERBHD
WMHEzEB L, BEEATM I, RAMI1H,
RAEB 8 5 #, #X 0" MDS fskHILI% 15 Bl 2
HFr 7LD mRNA FHEEHBL, v FMETRT, B
HEHE, BLUY T FMEES TR ED 2304 FIHO B
BFERELZDNARL 707 LA KX BRNI2H 2
LoTwhb, ZOMHE, BRORPHERENEGT*RE
THEILIEIILTwSE., —F, WAH»S, RAEB/
AMLNOBITAHI X L% DF—F v b2 IR
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A

TR,
’””#J

1st dimension
\
\
\
\\
\

FHIE LA TH L. L2 TLFEFRRIAETH
HIEH+ RAME FHABECTHSRAEB + AML
Wik x {4, MEOCHETRARSKERR HHEE
FRRET B LD RA. TOFE, HBILRTL)
12 11 BEOEETDHRH ORI WREHE AT
LIS R Y, —F 6 EEOBETORHAESN
WOt B b TREN, WHORERICESY A
BETO, FEBRSAIREGRTO L WEHE VRS,
72 2B EOBEFEICET 5 PIASy X4 WEE
K STATL OHhe % B4 2MEASFL LTI H—
v r7sh, BERLEFF VEUSTTH S SUMO
(small ubiguitin-like modifier) DHEAHRLZDO DT
hrr#EionTwns, MBAEESHREAOIENA
Y71 ChBIEFF L EERL D, SUMO oMilar#
IS B TH Y, PIASy D#fEd STATI, pb3, 7~
Fusty Le Ty — oSS SEICh 5. T,
Ueda 5Wid PIASy OFBUET 45 MDS 12817 % Ml
FA DX ACEERS LT AT REEHEEYT 2 HE
T, G-CSF RIEMAC PR ERA & b T 57 7 A B RiR
Hadk 32D ~FEETREALL. ORI PIASY O
SEHEI S THROERLT R -V APRDO LN
LI ENbrol. JhEOREE PIASy O 2%AHIH]
BETIE Lo R RBLTE Y, PIASYy D%
BE T A5 MDS il O F7z e A B = AL THHHE

SFHERE vol.5 no.l 2006

m@ MDS BRAMmFEE de novo AML B2 7ILD
{RABZERI~DIRET (8 1R
WEAM CEBEENEEICR 5 BETF L
L, CRLORETRI/ Y - OERT T 3
FEIEE L7z, Bo NNy — e B L T
BERTEEMICT Y AV ERSLAEZA, T
EREIEETREAY - OE,D, Blb
R THD Z LHRIESL

AR SN,

3. MDS & AML ORIz

—F, BUNBE < —H—DRZ) == TIIbA Y
a7 LA IEEHTHAS. MDS H¥ED AML X de novo
AMLZ L HRIBIHENTECTH 5 2 L H% <, TOE)
BRI EETH S, METPMCENT LI LBZLE
LiZEEETH 5. Miyazato 52 & MDS Bk AML B
X 0 de novo AML Fif®D Blast Bank ¥ ¥ 7V ENE
N5 PERE, 1152 EZTORAELHB L. 0
R EIEE [ Dlk 4% MDS BORRHERIIZRBHL T3
TEERRERL, f7270RBIERNSBULEMN BN L
7 E B real-time RT-PCR B4 L o THHER S N7z,

Oshima & %, X7 LT MDS 3 AML & de
novo AML 2SEGFRBMOME P SENTRATLEIE
R\ #RaE+ % B9, Blast Bank BT 2 WEARED
5%, FABYV 794 7CM2UEHEEINEH T VD
A& 10 Bl % RUY, 12000 EHL LoRRTRIAREE
frua7 L4 chiLz. ZOBIHICE Y SLEm
(FABH 7% 4 7) b %5 o7 CD133 BiEAIHE CoOR
M7 AT RIS 2 B, FF tREIC & D R TR
EOWEIABIC R 2 BETEMBL, SHIEHIC
BUYARBEOTWEIHEETRE R HET &
CHL7. ZofRE 73 RO BET SRENICEE
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A A OOF L IC KD MBEBORAMRBOE AL

SNz EBRCE, ChALBEETOREED Y — i,
TSREFVENEFRHETLTWEDbIF TR, k¢
B7zb DB %, ZZ T correspondence analysis 312
o TRBBOES Y - 3HELSAEN L DO
SHIHZMM LA (34 b b RN R HHEH Iy —
TNENEB RERET 3SHER R L7 L1242 3).
CHORERET 3MEA ML LRSI &Y v 7
VERFELAZOPEO@TH L, +0iE MDS IhE
AML & de novo AML OH ¥ 7V D% R 2 -
THRESTNBIZHFET L b o, ThbbMH
BRBRELR BN EZELTIWIEE2RBLTVS,
—HBEOIBNT, —EMOERIIRETFTRRE Y — &
BRZWSEH L CuhnwZ L HL,THE. Thbd
DRRGBEFRITT7 7 4 V0D LT LOBB
EATMEZ I E2RR LTV 5%, OISR
LREEGTHRED) Y2 AGEHEATE LD THS 2
KhhTHsr).

SHhOIC

DNARA U7 LA PEDHREOHRTEE - B
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1 DNA R4 &0O7 LA DXF v VER
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et Cys THEELAL TS, MEOREWE
CDNA Z BBEICRE Lz A 707 LA &nd
TYYARXEEHE, EikcDNAFEAKRY b
FOBEFOHBA L BB ARHABOHLIC
LB TARY MCHEAET S (’1A). V=
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B, WEECT)TX VAT FeRELLR
FVITX 7 LAFRTLAOHAEE, Lkok)
7 Cy3 & Cy5 O ZHEH I & % 2 ARz HT

BT, 1EEOBREE 1 BEOEURET
W52 LDIEI D%V, LT, 11D
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BEE AT T4, Lo T, MED
R (B A VITHEED) 2F% AU BT
5 &9 7% DNA F v TR E47 ) &, &Mt
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gastritis and gastroduodenal ulcers.! ? Purthermore, H

pylori infection also affects gastric acid secretion. In the
stomach infected with H pylori, maximum acid output was
considerably attenuated.’® The effects of H pylori on gastric
pH bave been studied in association with administration of
proton pump inhibitors (PPIs). Higher gastric pH is observed
during administration of PPIs in H pylori positive than in H
pylori negative subjects, and two plausible explanations have
been reported. Bercik et al reported that a higher pH is
predominanily ascribed to neutralisation by H pylori derived
ammonia’ whereas Gillen ef al reported that it is associated
with marked inflammation of the oxyntic mucosa.®

Gastric acid secretion returns to normal after eradication of
H pylori and this is thought to be responsible for gastro-
oesophageal reflux disease seen after H pylori cure’™
Although these observations indicate a close association
between H pylori infection and gastric acid secretion, the
precise mechanisms by which H pylori eradication restores
gastric acid secretion are still unclear. In this respect, there
arc two opposing hypotheses: H pylori eradication may
increase the number of parietal cells in the gastric mucosa
as a result of recovery from atrophy or, alternatively, it may
restore the acid secretory ability of parietal cells.

Thus we conducted this study to compare the number of
parietal cells in the human gastric mucosa before and
12 weeks after H pylori eradication. We also simultaneously
compared mRNA expression levels of molecules involved in

I Ielicobacter pylori infection is a major cause of chronic

www.gutinl.com

eradication. Median mRNA expression levels of H*/K
after H pylori eradication accompanied by aftenuation of interleukin 18. A large increase in H/K*
ATPase expression was observed even in patients with severe atrophic gastrifis. In contrast, fold increases
in mRNA expression levels, including intrinsic factor, anion exchanger 2, and M3 muscarinic receptor,
after eradication therapy, were limited fo 1.4, 2.3, and 2.5 fimes, respectively.

Conclusions: In the absence of alteration of parietal cell number, gastric H*/K*-ATPase mRNA exprassion
was markedly restored after successful H pylori eradication, suggesting a central role for the restoration of
H*/K*-ATPase expression in gastric acid secretion recovery after H pylori eradication.

Methods: We enrolled 111 consecutive men with chronic gastritis induced by H pylori. Biopsy specimens
were endoscopically obtained before and 12 weeks after successful eradication of H pylori and parietal
cell numbers were counted. mRNA expression levels of H*/K*-adenosine triphosphatase (H*/K*-ATPase),
anion exchanger 2, M3 muscarinic receptor, intrinsic factor, and interleukin 18 were determined with a
real time reverse transcriptase-polymerase chain reaction method. The severity of gastric atrophy was
evaluated using the serum pepsinogen I/1l ratio.

Results: No significant difference was observed in parietal cell numbers before and after H pylori

*-ATPase in the gastric mucosa increased 250-fold

acid secretion by parietal cells, including H*/K*-adenosine
triphosphatase (H'/K*-ATPase), anion exchanger 2, and M3
muscarinic receptor. We report here that H pylori eradication
did not increase parietal cell number in the early period after
H pylori cure but strikingly enhanced mRNA expression of H'/
K*-ATPase in the stomach, even in patients with  severe
atrophic gastritis.

MATERIALS AND METHODS

Patients and samples

Of those who participated in the Gastric Cancer Surveillance
Program from June 2001 to the end of 2002 at Tochigi, Japan,
115 consecutive men with H pylori infection had received
eradication therapy, and eradication was successful in 111
subjects (mean age 49.2 (SEM 0.5) years). These 111 subjects
were enrolled in the present study. Indications for eradication
therapy in these patients included chronic gastritis alone (14
patients), chronic gastritis accompanied by adenoma, a
family history of gastric cancer, gastric hyperplastic polyp,
severe atrophic gastritis, or gastric ulcer (67 patients), and
duodenal ulcer (30 patients). Al subjects were clinically
stable at the time of evaluation and had no history of
eradication therapy before the study. Written informed

Abbreviotions: H*/K*-ATPase, H*/K*adenosine triphosphatase; RT-
PCR, reverse transcriptase-polymerase chain readtion; IL, interleukin;
GAFDH, glyceraldehyde-3-phosphate dehydrogenase; PPI, profon
pump inhﬁ)ik}r
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Table 1 Primer pairs and TagMan probes used in real time reverse transcriptase-

polymerase chain reaction

i Sense(5’ fo 3’) and gnﬁsénse (5; to 3

. TogMan probe (5' o3}

H*/K*-ATPase

CTTTGCCATCCAGGCTAGTGA
GGTGACGACAACCACAGCAAT

Intrinsic factor CACTGCTCTIGGCTGTIGGA CCCCACAAGGGCACACCATCACTC
GGGTTCAATATCAAAGTCACTAAATGTG

Anion exchanger 2 CGGAGCAGATCCCCGATA CCCGCTGCTCCTTGACTTCCTGAATCT
CAACGCGCTCAC TGT CATG

M3 receptor CCCTGGCAGAGGGAACCT CCCAGTCCATTGCTGCCTGCTACA
CCAAAATATGTGCCATTA CTGTTCAT

ACCACCGACGACAATCIGTACCTGGC -

Applied Biosystems.

Amounis of IL-18 mRNA were measured using the probe and primers in TagMan gene expression assays by

consent was obtained from the participants in accordance
with the Declaration of Helsinki and its later revision. The
ethics committee of Jichi Medical School, Japan, approved
the study.

Eradication therapy for H pylori infected subjects and
data collection

A triple regimen (lansoprazole 30 mg twice daily, clarithro-
mycin 200 mg twice daily, and amoxicillin 750 mg twice
daily) was given for seven days after endoscopic examination.
Eradication was confirmed when H pylori was not detected at
12 weeks after the end of therapy in any of the Giemsa
stainings or culture of biopsy specimens. Venous blood
samples were obtained after fasting overnight before and
after eradication of H pylori for determination of serum levels
of pepsinogen I and 11

Specimens

Five adjacent biopsy specimens from the greater curvature at
the midcorpus of the stomach as well as five from the antrum
were obtained endoscopically from all subjects. One biopsy
specimen from the corpus of the stomach and one from the
antrum were- cultured individually to evaluate for the
presence of H pylori infection. Three biopsy specimens from
the corpus and three from the antrum were immediately snap
frozen and stored in liquid nitrogen for later use. The
remaining corpus and antral specimens were fixed and
stained with haematoxylin-eosin and Giemsa. Histological
assessments were performed by a single observer (H Osawa)
to whom no dlinical data for any patient were given at the '
time of evaluation. H pylori infection was evaluated by
bacterial culture and histological examination.

RNA exiraction

Total RNA was isolated from biopsy specimens with Isogen
(Nippon Gene, Tokyo, Japan), and 2 pg of total RNA were
reverse transcribed with random nanomers and reverse
transcriptase {(Toyobo, Osaka, Japan).

Real time quantitative reverse transcriptase-
polymerase chain reaction (RT-PCR)

Evaluation of expression of five genes, including H*/K*-
ATPase @, amion exchanger 2, M3 muscarinic receptor,
intrinsic factor, and interleukin (IL)-18, was performed using
a real time quantitative RT-PCR method with an ABI 7700
sequence detector system (PE Applied Biosystems, Foster
City, California, USA). Sense primers, antisense primers, and
target hybridisations used for each marker are shown in
table 1. The reaction mixture was prepared according to the
manufacturer’s protocol using TagMan PCR kits (PE Applied
Biosystems). The probe was labelled with a reporter
fluorescent dye, 6-carboxyfluorescein, at the 5’ end.
Thermal cycling conditions for all reactions included 50°C
for two minutes and 95°C for 10 minutes, followed by 40

p=0.15
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Figure I Changes in the number of parietal cells in the oxynfic mucosa
before and after Helicobacter pylori eradication. Parietal cells were
identified by immunostaining with anti-H*/K*-ATPase antibody.
Numbers o{puriefcl cells were similar before and after H pylori
eradication {n=25; 46 (35-50) and 46 {36-56) (median ﬁsf quartile-
3rd quartile)); p=0.15 by Wilcoxon rank sum test). No significant
change was observed be¥ore and after H pylori eradication.

cycles of 15 seconds of denaturation at 95°C and one minute
of annealing and extension at 60°C. As a control, mRNA was
also subjected to real time quantitative RT-PCR for measure-
ment of  glyceraldehyde-3-phosphate  dehydrogenase
(GAPDH) using TagMan GAPDH control reagents (PE
Applied Biosystems). For relative quantification of expression
of each marker, calibration curves were constructed using
mRNA obtained from normal gastric mucosa without H pylori
infection. Levels of each marker mRNA were normalised to
GAPDH.

Counting parietal cells stained by anti-H*/K*-ATPase
antibody

Parietal cells were immunostained by anti-H'/K*-ATPase
antibody (1:100, developed in our laboratory) using biopsy
specimens before and 12 weeks after eradication in the first
consecutive 25 cases. After immunostaining slides were
viewed at 200x magnification and digitised with a digital
HD microscope (VH-7000; Keyence, Tokyo, Japan). Immuno-
reactive cells of oxyntic glands were counted in three visual
fields at 200x magnification. Results are presented as mean
number of positive cells per visual field. Parietal cells were
immunostained intensely with anti-H'/K*-ATPase antibody
in all specimens before and after H pylori cure. Thus
immunohistochemical analysis did not suffer from disparities
in staining. In addition, portions of patchy atrophic changes
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Figure 2 Comparison of H"/K*-ATPase mRNA (A}, anion exchanger 2
mRNA (B}, and M3 muscarinic receptor mRNA {C} expression levels in
the oxynfic mucosa before and after Helicobacter pylori eradication.
There was o 250-fold resforation of median H*/K*-ATPase mRNA
expression after H pylori cure in comparison with levels before (4.3
(0.4-61) and 1075 {301-3127) {median {1st quartile~3rd quartile));
p<c0.0001 by Wilcoxon rank sum fest). H pylori eradication induced a
slight increase in anion exchanger 2 mRNA expression levels in the
oxyntic mucosa [0.23 {0.01-0.52) and 0.53 {0.31-0.83); p<<0.0001 by
Wilcoxon rank sum test). Similarly, H pylori eradication induced a slight
increase in M3 muscarinic receptor mRNA expression levels in the
oxyntic mucosa (0.20 (0.10-0.43} and 0.48 (0.32-0.67); p<<0.0001 by
Wilcoxon rank sum fest).

of the gastric mucosa were not selected for counting of
immunoreactive cells. The numbers of H'/K*-ATPase expres-
sing cells in the gastric mucosa were also compared between
subjects before and 12 weeks after H pylori cure.

Statistical analyses

Number of parietal cells and levels of mRNA expression are
expressed as median (first quartile to third quartile). The
Wilcoxon rank sum test was used to compare respective
mRNA levels before and after H pylori cure. Differences at
p<0.05 were considered significant.
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Figure 3 Comparison of interleukin 1p (IL-18) mRNA expression levels
in the oxyntic mucosa before and after Helicobacter pylori cure. H pylori
eradication induced a 40% decrease in IL-1 mRNA expression levels in
the oxyntic mucosa (1.05 {0.70-1.90) and 0.65 (0.39-1.22) (median
{1st quartile-3rd quartile}); p=0.005 by Wilcoxon rank sum fest).
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Figure 4 Comparison of inirinsic factor mRNA expression levels in the
oxyntic mucosa before and after Helicobacter pylori cure. H pylori
eradication induced a slight increase in intrinsic écfor mRNA expression
levels in the oxyntic mucosa {0.40 (0.20-0.80} and 0.55 (0.36-0.82)
(me)dian {1st quartile~3rd quartile)}; p=0.009 by Wilcoxon rank sum
fest).

RESULTS

H pylori eradication did not alter the number of
parietal cells in the gastric mucosa during 12 weeks of
follow up

In an effort to examine the effects of H pylori cure on the
number of parietal cells, we first attempted to compare the
number of parietal cells before and 12 weeks after treatment
by counting them in 25 patients. As shown in fig 1, there was
o significant difference in the number of parietal cells before
and 12 weeks after treatment.

Marked restoration of H"/K*-ATPase mRNA
expression after H pylori eradication
We next attempted to assess the effects of H pylori eradication
on the acid secretory machinery of parietal cells. We
compared mRNA levels of H'/K*-ATPase, anion exchanger
2, and M3 muscarinic receptor before and 12 weeks after H
pylori eradication. In addition, we also determined IL-18 and
intrinsic factor mRNA expression levels as an inflammatory
reaction parameter and a control not involved in the acid
secretory machinery, respectively. As shown in fig 24, there
was a 250-fold increase in median H'Y/K'-ATPase mRNA
expression levels in the gastric mucosa after H pylori
eradication (n=111), accompanied by a 40% decrease in
median IL-13 mRNA expression levels (n=111) (fig 3).
These data suggest that H pylori eradication restored HY/K*-
ATPase expression in the gastric mucosa, concomitant with
improvement in gastric mucosal inflammation.

In contrast, the increase in mRNA expression of other
molecules involved in acid secretion was relatively small. As
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