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I. BRROHME (RIEHT7EHE)

A AR B U o2 SIERFSE 70— 7" JPLSG 38 KO F O 7 L — I E T D IR IR & BRI T — 2~ —
ZaAER UL BT R %2 b L iz LT, RO A A I~ — 0 — % F 7= RIS B E T O fifg N2 1 1Y
ViTe, T72bb, BEICAHEDRHLSNATWD, & LM HHFENDI A A~ — D —IZBIT 287728
(L TRENTEAN O IG A 2 ST E AL~ TR 2 LD 5 & & b, M@ el s 7T Tik 2 iz, BE
17O~ — 7 —TIXEBULARRE AR SE BN 1T DHHLANA A~ — I — OFRIR & TR R Z R TR 722
Wrifir OReT 2 B 5 L7z,

RIS E SN TOW T ERAM Y v MEA MR (ALL) JEFNCR T2 2T Vo —r 2 A 5T
deep sequencing 17\, FHRBELEELR FRE ORE, HBICEDL 7 v—r 08k - #HBZH O E L, X
BOTHRB AR TH 2 BRGNSV TIL, WI2RO B CIBFRIRPIE 2 815 L T\ 2 ATREME S 2 b iz,
% 2T, JPLSG A T JACLS (HAV/NE A MmaisEs) oL hisx L RIA R IR Th 5 ALLO2 HFZED B fk
JiE 51 525 151 D W) FE RFRAFRA %2 U T target capture sequencing Z 1T\, BEEET — & & o BEE# 2 fifAT L 7= 4%
B, TP53,IKZF1,KMT2D DR 28572 6 NI R KFNIFREENmS . TERARTHLZ LW bne L,
HEHERY 722 U A 7 THRIE TV Td 5D NCI-risk & 1T L= T IKFTH Y . NCI-risk & 3 a1 FH DA 84 #H
HEDELZEICLY, EHATHTHNARETHLZ LRz (HH), 29 @O r 7 7 A LI
0 BEROBIs 12T 2580720 ALL SERFI O H1 75> & #iEMED Phl/Ph-like ALL Z#ERIFIRETH D Z & 2 6
& L7z (T5). ABL1, PDGFRB, JAK2 O FISH fi#t % 2 s L, ABL1, PDGFRB @ FISH ([T DWW T, 4
LAV TORZ Y == 7058 L, B F IR BEMER S FE SN TS, S HITIE LNK OFBL&EN
BCP-ALL O P4 E1RIEMICETHNCAEH TH D Z & 2o LT2(5F), AML-05 B E&JEH] 49 61 & AML-D05 % §%
JEG] 18 BID T ) KT v A T — X DTG, BHEEI O FIZE N DY ER2ZE Lo 5g-BnT L LS A
LAULTO 59 DRKE L TWRW T & B3R S =), /NEAMBEO R TH%2ka2 EiEL T, /bR
F 1fiL 975 REEL AR s - 163 FEEE) B 72 5 A IR/ SRV DBIFE 21T > 72, ALL #J 50 ] AML #J 30 filic >\ T,
WIFEHIRR IR, TEMRIRRR, (R ANIAREIMRA D) 2 ARGIECTHIT Lz 24, 0-5 EMEF O FHIfaZ R &
KRAS 72 & germline variant 28 7.-27vo 70 (WH), FLEIKHERFEIE 2 52 1) 72 ALLJEBIZ D\ T, target intron
cature [T /) A0 7 7 A )V EHEGR LTZRER D O | HEFFRIE DS RN LB 200 & EfE v se e it 2 ik 4 %
ZENHRETH -7 (Kato M et al. Leukemia 2017), FRAEIHZE OHERS & RERFYIC B I S 723l &2 VT
IG/ITCR #f5#) & L7z PCR-MRD & 28R AR 21 & L7z ddPCR & TR Lo & 2 A, HEATOMIKT,
PCR-MRD 3 T& TWAFkFHRA % ddPCR TlLMi e TH -7, ddPCR 2L % MRD ## i,
PCR-MRD £ U & JRWKIRIZISHATRETH V| 7 oORIELL EDOKE L | KV ERTEEEMEZFF > T O R
ThodeBZ2BNT (N, M microRNA HIE DK ISH ORBEHZ LY . AML1-ETO Bt AML TIER
MILIZIB W TEFEBL L TV D microRNA O 71 7 ¢ —LAVEL L TR Y | il L CHIRZ R SE 280 1o~ A
7 1 RNA DEMFEEAFEZ ICEIICED U, BRZ &7 LER CIEHE EARALNTEZ 06, Dl
EBHHD~ A 71 RNA DR EZ L 5 5 Z LR EiLiz (ER), /M AML150 flicisnwT, b7 v
A7 YT h—LfHT (RNA > —27 = 2) ZiifT L, PRDM1-SKI 2% O B s 1 F e (Y RisEE) o
HizRE Lz (59, 4FEIE. FFlZ. RUNXL-ETV6 X° BCR-ABL1, TCF3-PBX1, MLL BH#ifin/aE /e & BEM D
MAEBETEZFINICAZ V—=2 7 L, 200D DAVRWIER 2B L TITV, o IgH-DUX4 <°
BCL9-MEF2D 7 £ Ol & (s 1 & FFiEfl & A E L=, T, BCLO-MEF2D @& (5 1 & FF D EFNIEL T #
RETHo7= (F),



In this project, we attempted to establish early detection technology for pediatric leukemia using
next-generation biomarkers by genetic studies of clinical specimens and clinical information
databases belonging to the JCCG/JPLSG and its affiliated group. We promoted the study of the
practical application using new genome analysis technologies in biomarkers that have already been
or are expected to be useful, and also developed novel biomarkers in cases where stratification is
impossible and established diagnostic technology capable of detecting the recurrence risk group at
an early stage.

Sanada, et al. performed targeted-capture sequencing of known or putative 142 driver genes for
B-ALL in a total of 525 pediatric patients, who were enrolled in the Japan Association of Childhood
Leukemia Study (JACLS) ALL-02 protocol. In a multivariable Cox regression model, the presence of
mutations or focal deletions in three genes retained independent prognostic significance: TP53,
KMT2D, and IKZF1. Combining alterations in these three genes with the National Cancer Institute
(NCI) criteria, the prediction of prognosis was improved. According to the expression profile of 29
genes, Kiyokawa, et al. revealed that it is possible to distinguish Ph1/Phl-like ALL from ALL cases
without recurrent genetic abnormality. Imamura, et al. established the FISH analysis system for
detection of fusions with ABL1, PDGFRB, and JAK2, and nationwide screening services for ABL1
and PDGFRB fusions has been started. Furthermore, the expression level of LYK was shown to be
useful biomarkers predicting prognosis and treatment response in patients with B-ALL. Taki, et al.
performed genome array analysis for patients registered AML-05 or AML-DO5 studies, and showed
that loss of 5q in complex karyotype by cytogenetic analysis did not always reflect 5q deletions at the
genome level. Shimada, et al. developed a diagnostic gene panel for pediatric leukemia containing
163 candidate genes, for predicting prognosis. They analyzed 50 cases with ALL and 30 cases with
AML and identified 0-5 somatic mutations per case and several germline variants such as KRAS
mutation. Kato, et al. showed target intron capture based fusion detection is a useful method for
stratification the group requiring long-term maintenance and shortening maintenance from the study
for short-term maintenance therapy for pediatric B-ALL (Leukemia 2017). Furthermore, they studied
the utilities of residual disease detection using ddPCR targeted for single nucleotide mutations and
showed this method is more robust than standard PCR-MRD and its sensitivity and quantitative is
same or higher than PCR-MRD. Hiramatsu, et al. examined the usefulness of blood microRNA
measurement in leukemia cases, the microRNA profile was similar in AML cases with AML1/ETO and
in highly expressed microRNA at initial diagnosis was remarkably reduced after induction therapy. In
relapse cases expression level of some microRNA increased again, measuring microRNA could be
useful for disease monitoring. Shiba, et al. performed transcriptome analysis for 150 cases with
childhood AML and identified novel translocations such as PRDM1-SKI. Kataoka, et al. performed
RNA sequencing for pediatric B-ALL without recurrent fusion genes and identified various
translocations including IGH/DUX4 and BCL9/MEF2D. They showed patients with BCL9/MEF2D
fusion had a poor prognosis.
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