GIT A5 RNA i

1. H&S GITRTRREEMEL, 1/10 EO 2M Bk MY ApHA.0)EINZ5.

2. 1 ZOT7 /) —AEMAIRFIL, 1/10 EOIOQT AV I/ AV TINT Na— 0 49: 1Mz BREL-0
5, 15 Rk Rz k<.

3. 4°CT 30 AMNEILL . BiBARIZ 1/2 BDAY T ))— kX, -200CC 1 KL <.

4. 4°CTC 20 HRRETLL . ~VAEEE GIT g 3.

5. 1 EDAY T3 )— &M, 20°0CT 1 Rl B3

6. 4°CT 10 H¥lETEL T b7 RNA (D-2L-% DEPCwater IZI5#775.

*Lysis Buffer (O#HRL $xGIT RO

155mM  NH4Cl M ST = FF T

10mM  NH4HCO3 25mM Z = EEF R A(pHT.0)

0.lmM EDTA ' 0.5% /L AN-Foa{ At nal ML)

Chomezynski et al, Anal.Biochem.162:156,1987 % — iz &

MOFER AT 24 L 24 BRILIPIC RIS 355910, £FCTREL . FIRELIRY 4°C A
BIEMNEZLLY, DNA OLFF| 4254, FEamns BiR Gt L ORI TTRETH A, EiRd
BRI LD quality OIS FHBERT S, ' '

2. 1. 2 REIOFELY:
1) EROWMHERTF

ITCOIZEREH D IR S AR E 23842, HEEEK 5 REIZid Ficoll (Lymphoprep 728) & F Mz
HEROES—AIESS, MBUCOBE CEAEAF o — T LB LIRFEEN TWA,. BEERES PBS T
TR LI RICEREORMNEIT). BROHNICIIXEETOFENEREINTVWER, REOHELRLTF
AR BIELH T, BLDORIETIITHERSN TR S v b (I 7 538 2 Wb O A5
3. LRbNOREEE T, DNA i, RNA fhiH &, Qiagen #£OF MERL TS, F7iZ RNA fhiH¥
M (RNeasy kit) i, ILEITRR00 72 v OORMBE LS, FZ RT-PCR TEL2S DNA DIRADNEEA
Elpnrbaiflslna s, Bal T, MiE SRR DEET 5 e B AR T& X v MRS
NTWAB. ZZAETIL, @HE 107 @RS DNA 12 50~100 ¢ g, ¥ RNA iT 10~20 1 g 12D
RCED (—HEE LR TR RIES) .

DNA X TE (Tris-EDTA) ISR IAARL THFTHRTE (4°C), RNA RS RIAICEARL THERE (-20°C) 4
5. ARTFOFEDOTAEE Y, PCR TOHAEE X 5L DNA, RNA £ 100~500ng/ 1 1A Y & 2 5.

2) cDNA D&

Europe Against Cancer (EAC) Program 7% 2003 fEiZ3F£ L7-, cDNA SREOES T aha— A2
SR DU, L g D RNA 25 MMLV Wiz ER% 35 (Reverse transcriptase)b 704 A< —& vy
T, RT-PCR IZL T 10 SUS430cDNA(L [EliZ 100ng FAH O RNA ZERT0) 26T 50D THS. ¥
EEEEH T MMLY LIAHCLEFEEISTHEREN VB, BRI TRINEEN RO THEERETS.
Ff RGO T I —ITit, EROTS s~ Ho—LIANT, AVHT 7FA~+—2 PCRERH
ToA2— (B THRTS PCR OFFA~—,FAT2) 2AVEHIERDD. ThEThC—R—E13HD
28, PLAtEE DR BIET A bnF e — MBI TN,

3) =vbo—ttET
MRD OERARATOT-0IT1T, R DR N LRE OO EREBEEIZHH TETODNEIDH
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T THSD. DNA IIRERDE VR FTHHH BRI A BT L3070 )8, RNA OSSR AEERENG
I - RAFIZW D8 AT 7 CRNADZEHEDS EZ D FIREM S DY, ZO7=dITiE#iIiar ha— 85T+
FIRFIZHEIEL T, RNA O integrity” ZRERL 0T v B AZATHILEDHD. £, BRI ORI RAD
A=A B FOREREOUETRETIHGLHY, I Ma— A REFORETHETHD.

b E T-EL T, BARIEE 8 —actin 2SARASH TR, BIBICL > TREENRER-TWHS
ZERBBIETOTFERHLM 2o b ERSNRRY 2, Bitid, GAPDH, ABL, B -glucronidase
(GUSY 2 ERFITHAEINTWD. Bk EAC TiX, ABL Z—i#R, GUS XU 8 2-microgloblin( 8
2MG) & RIREL T3, =771, ABL HIEEm aSiEEE i A c&1, /- B 2MG IZRNADSTEHEL
RTNELENTERD ?, EEEETD.

1. RT raaction®

1 g of total RNA in 10t of HO

incubate at /0°C for 10 mun

Cool on 1a and add othar 1eagents to a final vaume of 20
Revatsa transaiptasa [ether MMLY or Suparsenpt | or 1): 100U
RT buffer faccording to the RTasa usad)
ANTP: 1w
DTE 10mwn
Random hexamers: 25 gm
RNAsa inhibitar: 20U

Incubate subsequently at: 1oom tempar ature for 10 mn
A2°G tot ASmin
6°C tor 3min

Place the sampla at 4°C after the RT step

Dilute tha final cDNA with 30 4l of HO

X cDNA S HRoOZEHER L Ok 1 &D)

[xx #k]

1)Gabert ] et al: Standardization and quality contro! studies of ‘real-time’ quantitative reverse transcriptase
polymerase chain reaction of fusion gene transcripts for residual disease detection in leukemia — A Europe
Against Cancer Program. Leukemia 17: 2318, 2003 '

2)Lion T: Current recommendations for positive controls in RT-PCR assays. Leukemia 15: 1033, 2001

3)Beillard E et al. Evaluation of candidate control genes for diagnosis and residual disease detection in leukemic
patients using ‘real-time’ quantitative reverse-transcriptase polymerase chain reaction (RQ-PCR) — A
Europe Against Cancer Program. Leukemia 17: 2474, 2003

4}van der Velden VHJ at al: Differential stability of control gene and fusion gene transcripts over time may
hamper accurate'quantiﬁcation of minimal residual disease — a study within the Europe Against Cancer
Program. Leukemia 18: 884, 2004

2. 1.3 WEOxERLRABIFIZONWT

1) FAHET

(1) #E

IEFHIRR I TEEE T AR R R O L TETE S 2X AT B FI3. LI5S MRD AT O

DX EBELTELOWRE . BRI > TRIBIThh, FORENREShTEL, LHLERC
IR 2L572 <0 DEmMND, KRB EERIZEO T CiIF A7 T2 Hv iz MRD A7
IEEAE TR TV,

(2) &
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FATRUGTFE RV MRD SRIFOXBLRDD1L, WRO I L RoF AT HUR T AR 5547
IZAMFIZIRGND, DMERAMBROP CEATRET 2R T 5E L. B A ALL @ 40-—50%.
T-ALL @ 10—25%. AML  35-40%TC&Y, ZiLibhs MRD S7AT FIEEIEG] -\ D2 b0z,

(3) HSEERALEPIEREEHE ()

MNEET DX ATRIEFICIVRRED, TN ENOXASHET OB 288515, $/-, %2
TREF AV MRD ST CIINEMERE L B LSNP T, Lvb EORUR F 2 IEE L3425
MRELRETHS,

X

FATRGF 2RV 2 MRD E BRI, P el I l>TELDF AT mRNA DFE ST
BTG TFEENTIEIEL (A) . 3 ARG FORR B4 PITEIS] G TORB - CHIE L CIE3
3 (B),

A DERASERI 7.

vt b St f—

EL
3 N
BEE
R =

:r’.

(4) mEHE
VAR FRAAIRIEIZID RT-PCR #:23FV B TV Ve, BIETIE RQ-RT-PCR 08k AV B
TED, FATTURFEH- MRD 84 G o boMHEHEI RS,
FATRIGF TIE RNA 2RV TRTAITIZEIZ AR5, RNA IR BT, (RIEIRIED R
Z5 R34, BE RNA 2 v b L Th RNA OB LY RICEHE 7 CORBEICTRS LS, £
DIZHES L TONEIR I LA IEEEN ML ETHD, P ERETIIIOBHENHLL, MEICLSD
RELRE 2o TLEY,
(5) s
ATRL 7= &5/ MR B RO D TH AT G T2 T AIER OB AL T T, LTS
PROSEFIA 5 B & LT MRD RATIE R FTHE Chd, IRIED LT AR HRLI25DD, #Hild 5 MLL Ft
FREEAEFLIZ ALL 08572, RICX AZREF 245> TO MRD O F&IC RIS TS REItTT oL
FIZIRGND, FATRURFOBEICIVRIL R R TH-> THEDEETIL AT L RARED T,
RLBE T aba— L7V COX AT UG F I LD R MNETHS,
(6) FATE{=TE M- MRD JIE FikoiEds{r
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1999 £E{Z van Dongen HiL, 3—w2< BIOMED-1 :[RFFRO DT, il D RT-PCR &2 Fv =%
AFHET% V2 MRD OFEHEEARRUE D, 22 CidvNRO ALL, AML, CML TXA5NH90
EOX ATREEY R IR LELT- MRD 24757280, 774+ —E b B XU PCR ORGSR BIREX
i, oA TlTE real-time PCRIEZ VW ERPCRIZES H+R¥E R LWz T, &R
@ PCRIEZAWT, IRAMIREE AW EERIES AV BTV,

F D% real-time PCR {ENZGEIZERL, FHIZHEW, 2003 Fiida—ay i/ I
(Furope Against Cancer Program) ?3r3% LT, RQ-RT-PCR i£% U - RIL 9FEIED¥* AZ mRNA 2
DVWTOEHHERASMEBINE 2, SOIZRBCANBEEIHE FEL TRV RERIE TORITLIT
bt ¥, EERNBEELLTESHAWSLI TV Y- —actin X GAPDH 72&73 pseudogene DTETELHY
PEREEHEL LTI T, ABL BG4 RQ-RT-PCR OREMENLL TRBLEN TOAZERR
S, TOTI4<—, Ta—7 OEFBICRESHALHIESN,

AT, ZhETRIECR TR BIURERIAHFROR TIThR T D MLL A7 8 5T%
Fiz MRD SRHTEAAMCIL, FEEoBRIF D P TITh THOEX A7 8 T2 AV = MRD HH5E
e, %X AR FE AW MRD IFRETHE T, D7 A — I LR LD B2 E %
EZEE OIS RRSN B IR L > TETREET DB EEML L,

[3c #&]

1) van Dongen JJ, et al. Standardized RT-PCR analysis of fusion gene transcripts from chromosome aberrations in
acute leukemia for detection of minimal residual disease. Report of the BIOMED-1 Concerted Action:
investigation of minimal residual disease in acute leukemia. Leukemia 13: 1901-1928, 1999

2) Gabert J, et al. Standardization and quality control studies of 'real-time’ quantitative reverse transcriptase
pelymerase chain reaction of fusion gene transcripts for residual disease detection in leukemia — a Europe Against
Cancer program. Leukemia 17: 2318-2357, 2003

3} Beillard F, et al. Evaluation of candidate control genes for diagnosis and residual disease detection in leukemic
patients using “real-time’ quantitative reverse-transcriptase polymerase chain reaction {RQ-PCR) — a Europe
against cancer program. Leukemia 17: 2474-2486, 2003

2) MLLBE&F
(1) |=E
BRRL =IO TR At - ARz 2 BRIRIRGE M a0 ez 3
A 1 AERBAS BRF 22 (MLLO3) | OFBIF F2& LT, Treal-time PCR #E%&2 MV Vz MLL Bz 1R
A3 mRNA ERIZLA80NETERZE (MRD) 7T 1 2475, 200 MRD BFZETIY, HAEFHZ multiplex
RT-PCR #H\WT MLL ¥ AFTBEGEFOIEOHEDIVATREIOF AF mRNA OFATEITV, 47
mRNA BRE TEELOIZOWTEOED MRD BATE1T, &V ORI T,
(2) g
MLL BHRF PR ALL D 70—80%, FLIE AML @ 50—60%IZ#463508, /MR ALL 24
THE 5%, /MR AML T 10% LA FESEE 12780,
(3) Fi:
TagMan F—7% R\ /= real-time quantitative (RQ)-RT-PCR E&# AV 5, BIERFT MLL-AFY,
MLL-AF6, MLL-AF9, MLL-ENL DAFEADX AT mRNA Z[RFFCRE TE5X15 multiplex TV, &
A5 mRNA PSR T FIo L COEDHED MRD AZ#T1L. FIE TE-1EEDOX AT mRNA {200
T VG, Multiplex RQ-RT-PCR TSRO 7 F A4 ~w—Ey b AW BRI, ST LLERD
T —y ML TIEIE THARWO R TRIGEITOZEIZRDH, 47 mRNA RIE TEizhE
HEFNENDTFAv—Ey Mo TGRS T PCR KIGEITOIENTIREIZARY . MRD SRAT DR
Ex RFAZERTED,
a) FT T3 MLL % 28T
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MLL ¥ A58 FIITRETIZ 30 L ESRESI TS, LLZOd?bETEN T, ERRIC
HE OBV EROX ATIUR T2 R ETHIIR N RFEA L ORI R —TELEZ D
ND, MLLI8 FFFEI 04SN 72 44 BIlD5H t(4;1 103 27 FIT 61%% A, t(11;19)481, 1(9;11)361%
MABEZDIH>OYAWIZETRED 17%% 595,

b) FoAv—tTa—7

MLL A7 {571 alternative splicing &R % 72 A7 DB EMETEK TS (X)), ZhbHa
92728 MLL D20 9(2 V0 DFES1EF LY nomenclature (2 X 23) 12307 4+T—R 7
FA—EREL, TOFETORICTZYY 9 PINT TagMan 7a—7 %R EL, HER TR
AF4, AF6, AF9, ENL (X ETHESNI @S RE N —TCELINT 74— %R ELT
AF4 ¥ AFGITIITRE$ 2, AF9& ENL CIIF AT E TR T DU AN 2 2 WP TEE 3572,
ZNEN2EAT ORI N — 2T T — R E LT,

(4) R ‘

RIEREL THE T I/ w—t v b Tl BRIIIZ04EROXF AZRGFOIRECHaLN T
DIFEAEDF AT mRNA DR RIRETHDILT N, EROMITCIIk AR RHEn ThH, ¥
A7 mRNA BEE TERWZERB LA, ZOREELTIXOELHDF AT mRNA LT R22ERTT
SIS TWD, @FFDFAZTTUR T BRI TND, 2oL 035 2 b, MRD BEFrIREIERFIZ
R 7D BEERECRETAIENHE THD,

MLL - AF4
8 | g9 | | 5 lgl7lgl g
8 | o | lal 5 [g7lg] o

g8 | o [10] L5 lel7lg! 9

8 | o9 110] lalsle7l8l 9

8 | o 110l11] [5lel7l8] 9
8 [ 9 110[11]4a] 5]6l78] 9
> == <«

B MLL-AF4 OS2 6 DX AT mRNA O RQ-RT-PCR (WA A= —4 T 0—7,
—: 77—, —:TagMan 72—
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3) TCR/IgBI=zF _

Vo 7BR TR a7 U (immunoglobulin, Ig)EESH, BREH° T MBS ZAK(T—cell receptor; TCR)y ., 6
IO EEREY BT, HHIENE recombinase & terminal deoxynucleotidyl transferase(TDT)O X G,
LI variable(V), diversity(D). joining)BEF7b 1 Eo5M%E L. VD] DIETHE TR TRIS. =
DrE HRFHIOWEHIIBEDOEILD KB BIY, EOITHKE—HEBMOT 2 LERF AN B IS
7o, V-D, D-] #EO#E BT/ o— o DR B A HIERFIA B S U, S0V SFRIHEET
X R A T T 2B TIEEHEL 70— &2 TR L TBTn, T2 A0 R CE RS O FHRED
DZLE, ThiaBEBEROMEI~——¢ U TRIH CED, SV 2R TR NEER D
FTREST TCRy 6. IgH, lg x VT ROOOFEKER 272, ZhbE~—F—EL T MRD OERMD
T&ED,

Vo SRR TIXIER OV KFIER, £/ 7V () BT T M2 EA(TCR) B {mTF0
EHEF B A 605, B fllBE% ALL TiX IgH, TCR& | v . B B FOEMHRITZNTIL 95%, 54%,
55%. 33%IzAEILD, T MO ALL T NEHDEIERL 14%, 68%, 91%, 89%EHEENTVWE Y, Zhbit
{GFORERALS Cihd V,D,RFSTHER 550, Vv —EofER T FolRic EdE o x5k
& TdT(terminal deoxy nucleotidyl trans—ferase) |Z&AEENEART A AIZBINI0— R B EE AT
HEAEEITUASAELD U, b Ig BHE 7R TCR #HxF OB AL SV~ REE Tl o — 45 5180/l
EACF% PCR EL MRD O A3 v RETdha,

(1) TCRS& - v $HEM=TFHEER AL MRD O H
TCR & Stz 1% 14 FRAERR (14q111ISEEL, TCRa §8HETO V IBFE, | RTHICiX
EENTIEET D, T2 TCRS £13 T MROEABRICEOTT v §14510 o 8i& B Sl LB
T HAELZBIL, T2 SRR ERL T THIBRSRELLTRERIND, IR THIRO S
¥ THRZZEERY o 81 8§D ~Tud (<=—ThHoEH, V7 SHiRHR] T UL 73ERkD 5 10%
12y 6 B T HMRRATEEL TV VB, TCR § 81U 1372660 VIR, 3D D K1, 3 D
JAFTHERSN TN, IEF TARIZKITSEHRIL DD—DDJ—VDD] DIAIZEBID, ZhkEV
FELTVEL VI JATFELT 61 23%hoiE6RV 65 Y, 2t EE M (ALL) Tid T 41
e CA<, BHIBRPETHLIELIE TCR 6 HEHERZRD DN, TORF— R EIRERET
T-ALL THIEH T HIBAL FIHEIZ5E 2D V § 1-D-] 6 1, V § 2-D-] 8 1 XA 7 DHEEHMFETH 50%.
nonT-ALL TIRAERLRDV § 2-D § 3¥ A7 DFEGHHI 50%IZ 586D 45,46,47), ZD I TCR
d BHBEFIINA TS V. D, ] OFET-OENDIRVI 2, BHIRO/FZ-3 EIRUE 3 #4147
BERFNZEW=, PRWFEO T 7 A~ —THRIESIMOMIEITZ5 2,
TCRy $HB{EFOMRIIFELARIENTEY, MEDVy (S fED Jy . 28D Cy A% 160kb D
| BIZbEhiE A TWAZENRTLNS, Vv IHEREFIOBLEMENLVy TOROVy 167422)eVy 1
—Vy V(& L fAD Vy ) D 4 FHIDESND, 20O T ALL TEHRIZAWGRADITEAY BV
v 1 B TH3 43), TCRy 81T 11 D BT 2720 03, FAERICEEL V-] #5 Ao AR/ ILRD
FEAELAOTINEIO—F Vv —A—E L TR T80 CTED, d’Auriol 5 N3 Vy 9 244k
L7z PCR 77 A=—THIEZ1T72 ) MRD 2R FIRE CHDZLER LN, Vy DB RTF
A—EF AT BIETELIZELDEFIEXBRLTEDINI o, HBLTHAMFEMIANR I a—
F 72 TCRy 22 IgH MHaF B o0 G0 2 D DI P AR CRT T DL E N o
Tzo ZHIZXIL PCR BB LT-#)328F DNA 2RV T ZUATIR VERKENPAGE T52 ¢ Cra—y
HEOFEEMSITHATES Y,

(2) IgH BiFEEZFIA L MRD 287
IgH BT OEMROIWAELAEEEF|D—E. complemetality-determining region 3(CDR3)% %
o—Je—A— LU CHIFICES, IgH G 14932 (27 L 2500-3000kb i2h 35 1.5, JHEFiX
6 fA7-3 VH 713 6 BE#7 200 8, DH BI-F1340 30 fdnY, TCRy R § LITRI B ThH5, gH 5+
FXERERRL V-D-] DME S5, HERFIDMEEILT: FRI % FR3 OBLZ2 P RTG53k
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iTZhé 6 8o JH BT s g KRS E R R L v 275 =—%F| LT CDR3
AR T2, SHITRERFIFREL ., ZIUHEY T4V XV FFEARL TERFEAN S 1
—ZELTRIRAT 5087 I ~—LU TRV D, V-N-D 3, L<1E D-N-] OB EEFIAEFIR RA
THOEE LLIZRIATED, BIZOFRIVEMICBAISEER S 2R+ TN LD BB AL
A5E T LI VIRFRIOIZ B THLDEANFDLD(V-V BEDIC LR TEIENHEOTH
S5 D-N-J EEAMEHENS Y, L Lbb LEHERLE D) BERER VS KRIZSVEETHD
L7u—T7 DREEBEL LD REM D H D,

TCR& , v §1°° IgH U T OFHEREFI A T35 ALL DTS2 BRI CEAOTRERS
RERRV, LhLRB6IN60EE T3S EAP R UEH R B LSBT Ron - FE R 4K
R DEFLLRDET RGNS 87, LIz > TEED~—b—fF 1gH & TCR§ )Z BV > MRD D4
BEABETAIENHEELY,

[ #]
1}van Dongen JJ, et al. Analysis of immunoglobulin and T cell receptor genes. Part II: Possibilities and limitations in
the diagnosis and management of tymphoproliferative diseases and related disorders. Clin Chim Acta.
198(1-2):93~174, 1991
2)Yokota S, et al. Use of polymerase chain reactions to monitor minimal residual disease in acute lymphoblastic
leukemia patients. Blood. 77(2):331-9, 1991
3)D’Auriol L, et al. In vitro amplification of T cell gamma gene realrangements: A new tool for the assessment of
minimal residual disease in acute lymphoblastic leukemias. Leukemia 3:155-8, 1989
4)Bourgouin A, et al: Nonradioacitive detection of clonal T—cell receptor gene rearrangements in lymphoid
neoplasms. Proc Natl Acad Sci USA 87:8536-40,1990
5)Yamada M, et al: Detection of minmal residual disease in hemotopoietic malignancies of the B-cell lineage by using
third-complementarity —determining region{CDR-III)- specific probes. Proc Natl Acad Sei USA 86:5123-5,
1989
6)Steward CG, et al. Third complementarity determining region {CDR 3) sequence analyisis in childhood B-lineage
acute lymphoblastic leukemia: implications for the design of oligonucleotide probes for use in monitoring minimal
residual disease. Leukemia 6:1213-9,1992
7)Beishuizen A, et al: Analysis of Ig and T—cell receptor genes in 40 childhood acute lymphoblastic leukemias at

subsequent relapse: implications for the detection of minimal residual disease by polymerase chain reaction
analysis. Blood 83:2238-47,1994

4) WT-1#{=F

WT1{(Wilms’ tumor-1) i, H#TANLAREENZ BT BB FEL TRESh B R 43—k
TOREBETTHY, EFHRARE CORBUIIMRAETM IR Z IR S MBI CEL~UVIZREBRAZID S
NEDOIHZTHA. 1994 4E, Sugivama Hid AML, ALL, CML-BC @ B fimf#lalz By T WTL OERIEH L
BNAZEEREL V9, ZOBOETIZLY, WT1 OERE L AIEIEM L FRRBEEFTCHAZ
b, FRFIIREEP BT AL TR MRD 0% —4" vk (“panleukemic MRD marker”) &72015
HZENBAGEAp 0T 9,

WTI1 @mRNA X 10 D exon 75720, exonbd X2 exonl0 DR LIV 2D D splice variant 3SR
TG, 208 RQ-PCR OFFA4<w—7 00— 1L exoné/7, 7/8, 10 REICHRESHTWA(F). WT1
OREBAEGT, 28—/ p g-RNA, 2 ba—/EHEF (ABL, GUS 728) bR, WT1 BRBARETH
A K562 TORBERELOLER, P ItloTRENAS, K562 TORBEREIIRBLE 1 X 1052 —/ 4 g-RNA (2
Y45 (BML BED . #FERMAIZISITD WT1 ORBUE, —RIZ ALL X3 AML OF2%<, AML @
I CI3HFZ FAB; M3 TV (M5 TIEW 0SB HS) . ALL Tid t(9;22)0 t4; 1 DTEK, (19 TidEn
9, 2, CML T CPTIHEL, AP, BC BT A~ TERBERLAS Y, MDS CTHEEEIZ RA, RAEB,
overt leukemia ONRIZHRE LS.
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F2:WT1 D RQ-PCR 2V 413 primer 33X TF probe i ELEIF

Auther sequence position  ref
Ogawa Het al  forward 5 ~CATAACCACACAACGCCCATC-3 exon 6/7 4)
reverse 5 -CACACGTCGCACATCCTGAAT-3
probe 5 -ACACCGTGCGTGTGTATTCTGTATTGG-3’
CilloniDetal forward 5’~-CAGGCTGCAATAAGAGATATTTTAAGCT-3' exon7/8  5)
reverse 5 -GAAGTCACACTGGTATGGTTTCTCA-3’ '
probe 5-CTTACAGATGCACAGCAGGAAGCACACTG-3'
Barragan E et al forward 5'-AGCTGTCGGTGGCCAAGTTGTC-3 exon 10 8)
reverse 5'-TGCCTGGGACACTGAACGGTC-3’
probe 5-ACCCCTCAAAGCGCCAGCTGGAGT-3’

AR A RFEIZRTE WTL OFATIZ DV TO@EITELIEA20 8, AML, ALL EHIZRA | LR & RO
T WTL OREBMELN, F/hNROERFE-CHEN M, Bl THRAOIER ikl s Rk
WT1 ORBIZHLNZRVDIEFITENL S THLESNTWS &7,

WT1iZXAMRD T DB KORIAL, 1 2y DT T+ —Ta—T TT_TOEATOAMBE TORE
VTR DZETHD. —7FF, RAEL TR, EBMIBTOEWBEN Ny RELTHRETAZE, &
T LS L B MR HRE CORBR RN L L TAFRERBSHLIEBHIT OIS, 2078, 184 DIEH]
TORREOHRICIITENLETHD.

[3c #Kk]

Dinoue K et al: WT1 as a new prognostic factor and a new marker for the detection of minimal residual disease in
acute leukemia. Blood 84; 3071-9, 1994

Dinoue K et al: Long-term follow up of minimal residual disease in leukemia patients by monitoring WT1 (Wilms
tumor gene) expression levels. Blood 88: 2267-78, 1996

3)Menssen HD et al: Wilms tumor gene (WT1) expression as a panleukemic marker. Int ] Hematol 76: 103-9, 2002

4)Ogawa H et al: The usefulness of monitoring WT1 gene transcripts for the prediction and management of relapse
following allogeneic stem cell transplantation in acute type leukemia. Blood 101: 1698-704, 2003

5)Cilloni D et al; Quantitative assessment of WT1 expression by real time quantitative PCR may be a useful tool for
monitoring minimal residual disease acute leukemia patients. Leukemia 16: 2115-21, 2002

6)Niegemann E et al: WT1 gene expression in childhood leukemias. Acta Haematol 102: 72-6, 1999

TTrka J et al: Real-time quantitative PCR detection of WT'1 gene expression in children with AML: prognostic
significance, correlation with disease status and residual disease detection by flow cytometry. Leukemia 16:
1381-9, 2002

8)Barragan E et al: Prognostic implications of Wilms’ tumor gene (WT1) expression in patients with de novo acute
myeloid leukemia. Haematologica 89: 926-33, 2004

2. 1.4 BREITHO>WT
1) 2BFEEICL5 MRD BB

Heteroduplex Analysis 235 TCR/Ig 5 FAHBR A —=2"

MO BER DDV ITEHAAT (EFHENE 60%LA L5 tei SR I TH 7T) L0EEMERY:
FEVICDNAZMHL, £3° TCRE | v BIU Ig « SIBHE T OERERRIZ SV TPCRIER AV ThR L
179, TCR§ . vy SHHEFIZ W TN AN 6 TR, Ip « HBETF TR 5 BR R 1) oo A7) —
=% Multiplex PCR Y212 TIT, T TICHEEIN T BT F A= — 02990 FNT | 12— T
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AP RISEITI Y, HORDTF a— T TIRESZNIT D,

#1

TCR & S48z F (6 FX) TCR v $#58H=F (6 FEED
V§1-DJ81, Vé2-DJb1 Vo 1-]v 1.3/2.3, Vy 2-] v 1.3/2.3
VE§3-DJE1, D361 Vo 3-]v1.3/23, Vy4-] v 1.3/2.3
V§2-D83, D62-DH3 Vayl-]y1.1/2.1 , Vy4-]y 1.1/2.1

Ig x SOl (5 FE) Ig H #4587 (6 i)
Vikl-rde, Vk2-kde VH1/7-JH, VH2-JH, VH3-JH,
Vk3-kde, Vied-xde VH4-JH, VH5-JH, VH6-JH
RS-k de

A= 7 TITHIABPCRIZ, 100ng MERFT DNA, 200mM @ dNTP, 20pmol O forward X reverse
AT L FF R TS A= — 10mM @ Tris-Hel pHB.0, 30mM 7 MgCl,, 50mM D KCI 3T 1U D TagDNA
HY AT — ¥ (EIBEE) DEEDEF2—7 100 | ORIGHEFREL, Btto ha— A (FATIL) BTN
F o 3 T4 —2 /L4275 — (PCR Express, Thermo Hybaid $:728) TiThi b, £FORIST s T 543,
94°Cdenature 54530 . 94°C30 £, 56°C14y, 72°C 143D amplification Z35% A ZAATU Y, Ef& A7V DT%
72°C10 43R0 extension % TV D, ZOPCREEMIL heteroduplex formation ZF5HE 35725 94°C553 D
denature & 60 43 EA COERETOMHEMLILLT D, D1 X Tris-boric acid-EDTA /377 —HT
6% RY T WL T IR AAZLDERKEEAT S, PIHe U R L ObO RO N5 (K1),

1 TCRy . 8. lgk $HHRTERERDAI—=7

LU FHER SR DR SN2V B g RHEF O PR R 6 TERL - SW TR O FIR TR EAZY
—= BT (FR1), RSV RARD LGS T a— A THKEILIZE QIAXT X
(Quiagen $5) 2 AV TEAESIHEF0 DNA Z35HL , 20U RO =F8251% dideoxynucleotide
R T — o — 2 — TR 5, O IO DIEFSE ROREFIEZ ST ASO TI(v—%8%
3. ek 5 (E2),

i B
CACTIGTIGCG I AT CCCCCiTGG AFCAGAA'IGAAACACAT CAGT A
0 D&z dels

2
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ASQ 75 A<—% v = nested PCR #1245 MRD EH _
+45372RED MRD OEEBZITIITIL, ik ASO A <=—% 7= two-step(nested)PCR {523 0B
THDHT, EEODHERILUT-EE DNA %, M0 DNA, X ERROx % DNA LLbice<FILEHT
PCR 845, X EEHOREIT, 9128 DNA 2B ART T4 77 Ny OFRMIL buffy coat DNA {2
102538 10 ECORELRAIDBRBEHIRUIZLOTHD, 22Tk, £79° 1stPCR ThHHAU D EHR T
IR EENTSMAID TS A~ —T PCR #t&EL . %@ PCR W% 100 {ZFHRLA-LD 1 41 Z2AHID germline
T —LIEFERO TS A~ — (IgH §T1L 3, 5 LLAEHIR RAGT (< —) T 2nd PCR %175 (113),

#;: D62-D63 N

o
1st RCR 03?3' 12 ‘
- -

specific primer  §11.5

2st PCR

413

ord PCR Tl 10 A 2Tl o 7o A SR E LB T 257 A — A5 L CikEhig ., 0% 2732 0%
S TEOHEFKEN LR BAHET D, Attt TS buffy coat DNA TRV RRALNAE THREEBM
L. 2SS HEIES N BRI OH A 7L TRURBB I TCOSLERZFE L > TRIERELT5, ik
FEFIRBFIOE FRELZ LT MRD OERE{TH{H4),

0 -2 3 -4 -b BC Pl P2

(x4

HilZ X, & 4 TH bufly coat THEIR/ S RBHZIRANINET, FRAF] 10° ETOSURRFEDOLND
DT, ZOREFUFRIIT T A< —13 10° DEEZL DEHETED, IWFRERORMPL, P22 RLE, Hith
B 102 LRICHAZ A TS RBHEL, FCHEETHLOT, MEDOEEFBEX 107 LHEL,

/MR ALL D354 i MRD THISHATRAA L HIEL ., IR AT 2D RIS B e E BT 107
TINEEZBND, 7225 10°% cut-of IHE L ThIEMERE, RN CTFRICERERESEDLNDNLT
D,
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1)Yokota S et al: Use of polymerase chain reactions to monitor finimal residual disease in acute lymphoblastic
leukemia patients. Blood 77:331-9,1991 :

2)Grunewald K et al: Molecular genetic analysis of DNA obtained from fixed ,air dried or paraffin embedded sources.
Ann.Hematol.62:108-14,1991 _

3)Pongers—Willemse M ] et al: Primers and protocols for standardized detection of minimal residual disease in acute
lymphoblastic leukemia using immunoglobulin and T cell receptor gene rearrangements and TAL1 deletions as PCR
targets: report of the BIOMED-1 CONCERTED ACTION :investigation of minimal residual disease in acute
leukemia. Leukemia 13:110-8,1999

4)Hettinger K et al: Multiplex PCR for TCR delta rearrangements :a rapid and specific approach for the detection
and identification of immature and mature rearrangement in ALL .Br.J.Haematol.102:1050-4,1998

5)Beishuizen A et al: Heterogeneity in junctional regions of immunoglobulin kappa deleting element rearrangements
in B cell leukemias : a new molecular target for detection of minimal residual disease. Leukemia 11:2200~7,1997

6)Seriu T et al: Improved detection of minimal residual leukemia through modifications of polymerase chain reaction
analysis based on clonospecific T cell receptor junctions. Leukemia 9:316-20,1995

T)Seriu T et al. Prospective monitoring of minimal residual disease during the course of chemotherapy in patients
with acute lymphoblastic leukemia, and detection of contaminating tumor cells in peripheral blood stem cells for
auto transplantation. Leukemia 9:615-23,1935

2) real-time quantitative-PCR % flV 7= MRD &

PUIEAFIROERIZ real-time PCR (RQ-PCRUEA VLA L L 2o TALYY, M), Be0EFATH
<7< real-time PCR ZEGLEHMNDERA DFATOLODIRFESI, 1TFHM%2 TEAMERE CRAMS
Lipnooinh, AEETHL, Applied Biosystems 0D real-time PCR system & TagMan probe® % f8\ /= MRD
ORI IEA R 45, EMIREE O, IRER{EFZ LI primer/probe D7 A - HIED
TRAEELZI TV, A0 CILALLIESIZ 36175 [gH Bin T OFERIAAZR & LTz, allele-specific
oligonucleotide (ASO) RQ-PCR 1% Hliz L CEREBAT D,

(1) FoA4e—Tu—TOFF A

IgH ASO strategy Tid, TANIFOT= DI 27 % [gH 00 V HDV ) SIS E 5 (K1),
Ta—7 OWEETIIER 2 O ABZIZER ) ), KT junctional region (ZIEEEHERA DNA O 4%
HROIBIRES AT T4~ — 2 RETH, ZOF, EEHROERE N EL — 7 AT HUERHD,
% X FR1c/VLJH/LIH &3\ Nid FR2a/VLJH/LIH D20 7T A<= —% FVT [gH 5T VD] Fl
EHIEL, TA-cloning #, HIEEIIEIREL TOD, T2 )7 4—2HSEAITL, 30 8t 20 EFREENR
[RIC Bl 5 4 R3, Web site (hitp://www.dnaplot.de/input/human v.htmD)_F T VD] LT junctional
region DI IEAIF|EREL, Primer Express Software (AB) C7FA v —%F WAL 15, I — I RO
RV T AIRIE RQ-PCR BFOOEREEME LTIV D, 7 a— 710 FAM Y- 7 2T 0o TNa,

FR1c —pp= —f—LJH
FR2a—» ~a— VLJH
Vh ~ IN]ou|N] o
_ JH probe .
ASO primer Reverse primer
+ —_— : —lf—
VH probe
Forward primer ASO primer

51 :1gH R FOEMES RQ-PCR AFFTIZfEH L7 primer/probe set O/ &%
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(2) RQ-PCR It

FE PCR S el # (R12) DIERRITIE, 3 —2 T ADBBZ V=75 AIF DNA ZEPEFRIRL 2X 107
g AV —DFIRIEE AT 5, 7 TAIF DNAIXEEL PCRBIENELNDHTE, BIEHIER - Bifft
BIRLLEEL TWEZHHANHD,

PRSRASHELY 13 GAPDH %4475, GAPDH 1 ABI #EBERFESILTVDR, &l CRUE SR TH
STUVE, Bt M — I IRE K, AT T AT LN EFETE ST AND, PCR RIGHED
ARY, PCR 4eftHiz >V CiEEcE B BEn THLW 17,

(3) F—&—fikT

RO-PCRIEDREITHOEL 105 1EOESEAIR OB HH R Thd, ZIUd PCREUSKIZAND
ZLOTEER: genomic DNA 843 1 g B2 THAZLICIEE T3, 20 DNA B 105~ 10BOM B RN L,
T ORRAEH BN ERBEDRR LTV, IgH,/GAPDH O —#EFEL, FIROE)
HD reduction DHRFHEL TWAE(K2),

o

10%

A5 dAys e

g
3
T i B2 100
P o 53
- -initial-diagnosis----: 52
S Fu w0
: ES
z
— §§ 1
32
28 10
el : . : eleil %’ =
z /
0 i5days t 2 3 4
months

2 R BB EmBAYL MRD DE=5—Vs 7 5E)

(4) BIEEA

AL DNA B AR OSSR MBIERE . T AIR DNA BV DD T, Y7L AR O REID
IR EOE T RIS TN TE, ERLLB W FETHD, LL, o— e AT
LEAHM, BT —hDNVIRESHIC Lo TEREELEL, FITOERILEFDLERD
ol

[3c @kl

1 Tarusawa M et al: Quantitative assessment of minimal residual disease in childhood lymphoid malignancies using an
allele—specific oligonucleotide real-time quantitative polymerase chain reaction. Int J Hematol 75:166-73, 2002

2)Yashima A et al: Quantitative assessment of contaminating tumor cells in autologous peripheral blood stem cells of
B—cell non-Hodgkin lymphomas using immunoglobulin heavy chain gene allele-specific oligonucleotide real-time
quantitative-polymerase chain reaction. Leuk Res 27:925-34, 2003

3)Uchivama M et al: Consensus primers for detecting monoclonal immunoglobulin heavy chain rearrangement in B
cell lymphomas. ] Clin Pathol 56: 778-8, 2003

4)Uchiyvama M et al: Development of consensus fluorogenically labeled probes of the immunoglobulin heavy—chain
gene for detecting minimal residual disease in B-cell non-Hodgkin lymphomas. Cancer Sci 94; 877-85, 2003

5)Uchivama M et al: Development of immunoglobulin variable heavy chain gene consensus probes with conjugated 3°
minor groove binder groups for monitoring minimal residual disease in childhood acute lymphoblastic levkaemia. ]
Clin Pathol 56: 952-5, 2003 :

6)Uchivama M et al: Short consensus probes with 3’~minor groove binder of the immunoglobulin heavy—chain gene
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for real-time quantitative PCR in B—cell non—-Hodgkin lymphomas. Lab Invest 84: 932-6, 2004
TYchiyama M et al; Consensus JH gene probes with conjugated 3'-minor groove binder for monitoring minimal
residual disease in acute lymphoblastic leukemia. ] Mol Diagn 7: 121-6, 2005

2. 2 multi-color FCM % H\ =il fei& *Fh97E Bk
1) HRFOIRER, i, RFCONT
(1) HEkEm
— AT E A AR AR T D, &0101T B-precursor ALL TCIidBEAEIFERO AHH M 4
~OHBL~HMEL, BRECORATIZINATHS, LHLR05 T-ALL [IZBW T B R R Mmoo
(24 MRD HBRL~UZEN D EOEELHY . FEME RV T CRASNGDRIREERSS O,
oMy, FM A BRI I-BFM Study 1238V T day 8 RIEMLIZ L5 PGR/PPR HIEIZHF X
TS, BEOFETIFIE £~ OISR 7Taba— IS B U RA VMR ETHIENEELL BE
PYRAERE, WAPEAGHED, BAEEASES T %, MLRER TR EITRITM T2 TV, -
720, FNFERD Time point TERIND MRD DL ~UVIEE 2 DI aha— L OBEII5E
WARET D728, MRD 8% risk adopted therapy ~Ia 3 A70ITHE, 4 F5H) MRD [R#EEIZ MRD
DRV~ EERR T4 B T A3 7 — S OFRIUUEENS R R THSD, LLF. St.Jude /NEHEEED
Campana H& 9, -BFM @ Doworzak & *OZ ko THESN TWAERERA VML L TRT,
St.Jude {TT XIID: Onset, day 19, end of induction, week 14, week 32
BFM (AIEQP-BFM-ALL 2000): Onset, day 15, day 33, day 92, day 78 (B58)
Onset, day 8, day15, day 22, day 33, day52 (AHiif)
RBRIETI A~V AE RS LIRRMAE MA- RIS, fEXE RO B CRGE B E T 570103
BEh B RO A I EREL T MLENRSS 9,

(2) BB{iROER
fitihi 3% FRIFFEIC L 5T MRD DFHEEATOE & A B 2 —~ORIERA NI L2 > TS, i@
HITER (18—20°C) TOREA TRV, £ERELZ HVWRESM ORI BRI EROH
BREARIBAL L DZENLIELIETHY, 72—/ FEOPIHLR 2 B2, BB TOREERC L4
RaFRE RO FEBEDEIT DV TORENIA RO, SLOHFFIZBO CIIBMTHEEE NN
E 2 BN TWD, BB LR E CORIMIEL 24 RERALIPASE E LA S, 3648 KFH THELDE S TR
HERETH D, :

(3) Bk
AL ERR I H R AR WO T T b a0 | BERFSEREIZLAET IS S T
2,

2) REloFEHE

s S MRD 2+ BI85 7S A7 D BORBHERIIC OO TO e B S 137, (8-> THE—
EN=FHIFEL TR, Z 0T 42 DR F AR L > TR THDLORTIRTHD, ¥
AN TIEEOFEIFURO R S CEER A 52 B, FIU CD HilRA Y —4 v NMIL T3 LHE
BORERBLNALITRS W, 7T St.ude /NREFRR TIIHOMUH e HE OEIZ Lo TS
B B ERE VTV AA, F-BRM 7 L — Gl a il R f b b o2 fmiEE By v
TbH, MRD 2R BB U CAMT T ARSI b0 FIECLRANRERICBWO TIR LA HE
13720 VA3, MRD O#EH R ARRAT I AV DIRS T SR L AT A ThD, Mk XA T
A REOEHABRNETHAM, IEMRIEOTEEI IR RICEL 5 5510, BprF Hiks
VBRI OB TSR E SR ELEZ NS, -, St.ude /NRRREDZ V—7FTlE, #ika
FEFUF LA 02 OHIREN TR E S MRD T SRR TS 272d (2-2-3 ) | #faiH
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RO LE LD, FIATURE V0250 MRD A7, HIRREE - RS La SRz LA MRS,
PURMERPHOE R AN I LA EC DI HilaREHURE O ROLBICIXETNE (2-2-3B/K) ThD,
FD128 St.Jude /NRIBERTid B FERBIS - HERAEE - 2B (L3RR E VDT LT FSC-SSC dot plot /3%
— AT BN SR TVA, F— AR FIATURORICIIAIR R mHUR L Bl hitks
a—OBRBEETHD, Y INTF a—7 BB LT MRD ORFTL IS X > THRARSH,
—fRHRTIT 1-5 x10%/tube TOFTEREIZID 1074 L~V TORBENFRETH D, RUSSESHERITEOEEE
TR B2 A0, kBTN e F /b —2a B W TIRESNSRETHD,
PLUF . St.Jude /NRIRREIZ 351 AR AT OIS 271 4,
1. HeEEOEIC LSRRy - il

primary panel % i - AT HUROIE
10%/tube TOH LT3
IeG % Hv /- Fc blocking

eI DL D EIG

Beth - TR LT VT BRI KD TR TRE - AT
(R mPUSAAT OLE)

Veis - HIRLEE - Rt

7. HIRATTNPURIZ AT B HAE O RG

8. Bl IRV LT AT R I D PRS- fRAT

(HfaFTMPUR AT O5rE)

o ;o o

3) bk sxnlERtoE:

£ 117 St.Jude /MBI 23 I-BRM 12331 AR SR 9855, WINOE LA T — R VT
39, triple-backbone & target antigen &\ WOAASENIEATH D, target antigen {2 abberant phenotype
{CD66e 22 E YL IFTETBH5, 25<IT over or under expression phenotype (CD5A8, CD38, CD45 72 E) LT
&HD,

Table | MRD-Monoclonal Antibody panels for ALL

St. Jude CRH I-BI'M

B-precursor B-precursor
CD5¢ (CDI0 CD34 CDI? D20 CD10 CD34 CDI9
CD38 CDI0 CD34 CDI9 CD5R CDI0 CD34 CDI19
D45 CDI0 CD34 CDI9 CDI10 CD34 CDXM CDI9
CD22 CDi0 CD34 CDI9 CDI10 CDlla CD34 CDL9
D2l CDI10 CD34 CDI9 CDIO CD3R (D34 CDI9
CD13 (D10 CD34 CD19 CDI0-20 (D38 (D34 CDI9
CD3} CDI10 CDXM CDI9 CDl5 CD} (D3} CDI9
CD15 CDI0 CD34 CDI9 CD65 (D34 (D34 CDI9
CD65 CD10 CD34 CDI9 T-lincage
CDo6e CDI0 CD34 CDI9 D99 CD7 sCD3 CD5
M (DIO (D34 CDI9 CD99 (D7 sCD3 (D3

7.1 CD10 CD34 CDI9

Tdr  CDI) CD34 CD19

et CD10 CD34 CD19
T-lineage

TdTr  CD3 D3 CDI9-33-DR

CD3 CDS D3 CDI19-33-DR

TdT  CD7 sCD3 CD3
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BRI ART - E EAITAICIFRIE L TE T MR R R L v TO MRD target gate DFRENLE TS
B, UL e AT B RN A LT — U TS ET REL A2y | FIRRF DT /2 L ThHDIRED
WAHITTERIT 0D, T A a—T w72 7 AT MRD target gate PICAFTEY % abnormal population =hy
VBT LT MRD OERBITehivd, B 1 ICiRT &1t o T X ORERE T,

Fig. MRD monitoring with flowcytometric analysis

Day 0 Day 15 Day 33
CD34+ Y Y Y
CD19+ < | onse 72,005 ~__ day15BM004 «_ _dey33BM004
— 117 e ~ 3Rz 3
- ] l,\ - \ o ] RI2
21 % o eq. JBalS o o4 A
ENE , = R P = ,
Y 21 et 1 -
E ] E . -".'.:'-“-I_EB U,_ q - l
U-.c-" '_::_»-1 . o B H
- onset PB.OOS o o 1 ’ o ]
=4 O T o [ T O e —"r
- : 10° 10 wf 0 ! w0t 1wf 1t ao? 1% 10! 10° 0% 10
o P I CD34- CD38
N
8 -.'-1 CD19+x, _onse PB‘.BOS - day 15 BM004 . dey33BM004
2 o 1 Mk o o qmz
e H < 21 5 & 27 = 27
“o? 10’ e 10 w0 a%e] o] 0% ] oL _
CD34 u_ ‘ L 3 | I’
o 9w 24 od M
<, 3 PN 2 <, LN o, '
O STy vy ey b= I ki PR ] 2 T T T
10 10! 10f 10° 10 10° 10! 10f 10° 10t 100 10" 90® 10° 10t
CD38 CD38 CD3%
MRD 1.375% 0.000%

Za—HARAN—IZEB MRD ARHTIEE OFdit: - 7 AT O BB L T TR AT THY
BLUTAES TR, L0V P AL AR TSI S ELRD, EDERO—2LL TR
B A B — - D AT R SR T D LT HLD, MR AOKREITII SR —F—3ic
LBRERULBETHER, L—F — RO THeL —F—D4E, 7a9—EA~OEAMEREITH,
B2 DF o FAOWRRETIIISE L LTS, bbb B BICBI7n—F A bA—F — O/
2 Quality check AL, TEREIE7 40— T v 7 Kfk% V= Normal B—cell progenitor DREHURFE
RPWEEOF = o AN EL R TS, BZOFRERELT, FUEORIRIZLDTUR~ DR &1 - SR AN
B BT L THY . T FEOL IS B R ORT (LD} PerCP HERETHD) bARERMERL 25
T<B, - =DEBEL T immunophenotypic shift DFFFEDNZET HVS, gD immunophenotypic shift
IR DR EIAHIRIF T R DI ETHY, 7 a— A FAR) —iZ4% MRD BT O 2 D — 5T
3B, TOFW CD34 B[RS D Blast 2HATTHMEMENE L LN TV\D, SITF, IBHIZHD
leukemic blast OFRFHFERTMEOE(LLIMESIL TS, FEE, FEAERE CD45 21D ALL IZRBWT, AT
A RISFEIZ blast 0 CD45 expression A5 upregulation S AZEIUIELITRER D At G AN
LRRE RO OW TR~ OB v "7 5 A 5 AT BRI, MR B0 7D OREE
BB o TAE U MBOREEEIZ LD Joss ZRIETHLERELD,

R EAD . B EIC BV TRIEEN MRD 2RV TSROV AV ERE 2 TRIRMIRITEREN
TV, FOD 7B ECHRESH MRD 2 EERNCIE L CWBIERIIRIZITRN &V THIEE T
#2vy, SERSEESSINERHC IV CHERTE St.lude /ARRRREETHD MRD IEATHhH TEY, AiE
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1)Coustan-Smith E et al: Use of peripheral blood instead of bone marrow to monitor residual disease in children with
acute lymphoblastic leukemia. Blood. 100:2399-402, 2002

2)Coustan-Smith E et al: Clinical importance of minimal residual disease in childhood acute lymphoblastic
leukemia.Blood. 96:2691-6, 2000

3)Coustan-Smith E et al: Prognostic importance of measuring early clearance of leukemic cells by flow cytometry in
childhood acute lymphoblastic leukemia. Blood 100:52-8, 2002

4)Gaipa G et al: Drug-induced immunophenotypic modulation in childhood ALL: implications for minimal residual
disease detection. Leukemia. 19:49-56, 2005

5)Dworzak MN et al: CD99 expression in T-lineage ALL: implications for flow cytometric detection of minimal
residual disease. Leukemia. 18:703-8, 2004

6)Dworzak MN et al: Prognostic significance and modalities of flow cytometric minimal residual disease detection in
childhood acute lymphoblastic leukemia. Blood 99:1952-8, 2002
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|54V12Fﬁ
Protocol No. :PLS-002

Japanese Pediatric Leukemia/Lymphoma Study Group (JPLSG)
HA/NEBMmBEY > N ERET )N —F
HIBAMRESS

LISV R MRICHT 5
L0 Rl f S i e A Al B D
AEICE T 2SI HAREEETEE

< MLLO3 ¥ Dz A M >

JREZEHPMARMGE DRAEFEMOMIHEERKIATE UNEEMBRREOZEMSIRED
MENLIZRE T 20%5) BT
BEHEHENAMESRE UNEOEBEBMR, ZKEBMFOEHRICET 50158 31
EE£EEHHFMRBRMHIEE N A - BEERSEMASE HMEFNZ AN/ SnfEgMomREriciEy

ST B

HAREE/MABHR
EEH AH R
FRIBEERET « (R AIEATR/NER

20024 68 22H  EESE 1 LHFER

20024F 128 5H  EFEIE 2 BRI

20034 68 4H  SHERE IRMER

20034E 8 H 300  EHEEI 4 B

200346 9H 30H B 1EHPANIMEFSEEMARERMERSRE
20034 11 A 148 SHEIES b RBIER .

200348 128 28 B2EEANIMEFREEAARERGBALEE
20044 1A 28 EHESSE 6 EER

20044 1R 27TH

HA/NEmEF2BER R EERNE R RS

YA P2 A MEICESEFERITORWES ITBEWEL T,
IRB = IMEEERSOREATRIE W ERA,
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FLIRAE Y /B MAIT R 32 RHIF S MRS MR ORI BT S RSB T HRAR (¥1 Yz A MR

0. M=

0.1. >x—%

| Bk Sy > Amy (ALL)
*MLLO3 ZXERRFIZ HLA KRFTREM
DGER, TESEITRL T L 1
RI—REBERHT S,

Prednisolone S&frix 5.
FIRET A JRIE

L » ML TEHERRERTE ALL
% ES (Mo ka—bA)

e e EE R R E .- —————

AL |
SRALHERE 2

JEMEIE A AT (HLA fmiE®Y 4/6 LDLE—30)
FiZ
MmEEMFETHBA LA niEs 5/6 LLE—F)

0.2. BMELRAAL B

<HH>

H M EREI ML BHETFERRZ b DOAIEMRIED ALL IZBWT, EF ORI A EAE A FHEK
T# 4 » ALUNICRIFUS SRS Z T L 285 0F 02 G 5,

<IZYERAE>

Primary endpoint

MLL FEHSRRESETL LR ALL 1239 2 b dfdih & R RS m Mg hiic L 220 18 » ABA R M
e

Secondary endpoints

(1) TEMBATOEICLDRERHEGASR

(2) BHATAEBMMIORETEME

(3) BRI FRHEOREBRBAERG

(4) BRZOAMEBIVERETHETRELEE, WNSHERETE

(5) BHEBRENBEENETTORK

(6) SHAGREMANL MERHR

(1) BWEEECR

(8) prednisolone KIEIZEL D 3 FAFREEA R MEFROLE:
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FLRREY) > B IR IS 5 RIBEIE h R B MEOE OB T 2 NE T HRR (V1 P2 A MR

0.3. NHAEH

() TEMREE 37 LA ETHAEL., BHRERD | RN THS

(D) BEERIRMMIC TR ALL EBFESh T3

(3) B KIZT ML BB I TS

(4) LT OBHRE OWThDNTFLARER TR 4 » BLURICBHTRETH S
+ MmiHB 5/6 DLk HLA —EORBEORN/ - MmikH
- MmiER 4/6 DAL HLA —BOGEmGHH

(5) EHEEITITEIZ E - THEHABSHEN N

(6) Prednisolone LA OETIEHEHITN

(DA2Tx—LFI 2 MBREEHLSXERTESNTNS

*FABTIRIIABGASHENE TR 4 7 ALNOREE MBSO ENE - Z2OFELBEMELT
WHED, JEMERHBMITETTESE - —RETEEN SR L TS,

0.4, IEEEGTEIREE

LA RAIMLLIS 258, 2B 1 BAOAFO4 RETIREETS

(MEMRARE . 7L RO (PSL) ik, FEHAS O, ¥ 2 YU ZF 2 (VOR),
REIIVEL L DR TFIE (Ara-0) .27 TFAT7 7 I R(CPY), LT MR R (VP-16)
AMBPLFT—=FND, ¥FS5EAra-0, ERONF /WO IZLD 3 FIEATE

@)kl T RFH PO MDD, XTI REP-16). KB4 5> (HD-Ara-C). 3 Rk

Q)HEE 2  ETVRAF VR, KBEANBMLFH—k WUD-MTY), K& ¥ 52 WD-Ara-C).
3 HlfEE

() HBAATAE : busulfan BU) RABIE (ZOEPEE PN ITESWTUTORLSRERETD)
BU (PKIZET<E|HEE) &0 40F. TR KR VP-16) EiEheE.
PUORAT 7 2 FCPA) ARMEE. | 016, EfmBHIBmE ESCT
GYHD 3°B5 : CSA + short-term MTX, E/=i% FK506 + short-term MTX

0.5. FREBEX LTI
AR EE : 55 41
XERWIE : 2004F2H1H~20084E1H318
B  201IE1ANBET (BREHRETHE 3 F)
%W%%Fﬁ? 174
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