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397 BNz HOWT I L D genotyping & 1T - 72, ALL DFEAEIC B H-9 5 & 9 TI#E STV 5 ARIDSB
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A total of 327 cases (approximately 950,000 SNPs per case genome-wide) collected by the Japan
Children's Cancer Research Group (JCCG) was measured using “OmniExpressExome BeadChip”, a
single nucleotide polymorphism (SNP) array for genome-wide association study (GWAS) developed
by Illumina, Inc. at RIKEN, the national institute of physical and chemical research responsible for
genome analysis. These cases consist of specimens in a remission period of childhood acute
lymphoblastic leukemia (ALL)/lymphoma, childhood acute myeloid leukemia (de novo AML, APL and
ML-DS), and Langerhans cell histiocytosis (LCH) (total 220 cases), normal liver or normal blood
specimen of childhood liver tumor (68 cases), normal blood cells of neuroblastoma (19 cases), and
normal specimens of rhabdomyosarcoma (20 cases). After conducting quality control of SNP data
measured using various filters for quality control, the results were sent to the National Center for
Child Health and Development. Target sequence using the next-generation sequencer (NGS) has not
been implemented in accordance with JCCG's judgment.

For childhood ALL, specimens of 179 cases were collected in FY2016, and genotyping of SNP
was performed for 397 cases combined with the collected specimens so far. For polymorphism rs
10821936 in the vicinity of ARID5B which has already been reported to be involved in the onset of
ALL, it is significantly higher (0.523, p = 6.1 X 10 * -5) than the MAF 0.32 in JPT 172 cases of the
HapMap project, and reproducibility of analysis was verified. Through the clinical trials, incidence of
adverse events such as pancreatitis (4.4%), peripheral neuropathy (4.7%), and hyperglycemia (6.7%)
were confirmed, and we performed genome-wide association analysis on pancreatitis and peripheral
neuropathy as an intermediate analysis at the time of the results of 218 cases. The possible ratio of

SNP typing was 95.2%, and there were no poor specimens that did not meet the criteria. As a result
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of the association analysis for a total of 582,768 SNPs extracted using minor allele frequency (MAF),
HWE specimens, etc., SNPs which are presumed to be already related to adverse events such as
pancreatitis and peripheral neuropathy have been identified.

In addition, polymorphism analysis was performed on both genes of NUDT 15 and TPMT,
which are reported to be associated with bone marrow suppression by thiopurine drugs, and the
relationship with the dose of mercaptopurine in maintenance therapy was examined. As a result, in
Asians TPMT has extremely low polymorphism frequency, while NUDT 15 polymorphism has a
minor allele frequency (12.0%). It is confirmed that this polymorphism causes a difference in the
sensitivity of mercaptopurine and is related to the severity of myelosuppression. A system for
collecting and analyzing samples for lymphoma has also been established.

For childhood AML, specimens in a remission period were collected from the two clinical trials
in de novo AML, “a multi-center phase II study in children with newly diagnosed acute myeloid
leukemia” (AML-05)(8 cases), and "a multi-center seamless phase II-III randomized trial of high-dose
cytarabine in initial induction with evaluation of flow-cytometry-based minimal residual disease for
children with de novo acute myeloid leukemia”(AML-12)(29 cases), and sent from the biobank of the
Institute of Medical Science in the University of Tokyo to the RIKEN Analysis Center to analyze SNP
genome-wide. The typing of 82 cases including the preceding specimens was completed. Two clinical
trials (AML-D05 and AML-D11) in AML (ML-DS) complicated with Down syndrome, and a clinical
trial in Langerhans cell histiocytosis (LCH-12) also started collection of specimens in a remission
period. For 8 specimens in LCH-12 (of which one poor specimen was not typed), polymorphism
analysis was similarly performed.

Regarding childhood liver tumor, we performed genome analysis of 118 cases, mainly about 40
cases of inner-ear disorder, cardiac disorder, growth disorder and secondary cancer reported in
JPLT2 cases, setting cases without these late-stage disorders as their controls. We examined with
factors such as the type of drug to be administered, drug dosage, age at the time of administration,
etc. according to the grade of adverse event, and extracted genetic polymorphisms related to the
onset of the late phase complication. As a result, about 6 genes in inner-ear disorders, 2 genes in
cardiac disorders, and about 10 genes in growth disorders and secondary cancers, respectively were
extracted. Three genes were selected for inner-ear disorders by examining with factors such as the
type of drug to be administered, drug dosage, age at the time of administration, etc. according to the
grade of adverse event, as well as selection of the site of polymorphism related to gene function. For
these gene polymorphism candidates, 68 cases were added from the remaining 2 cases of JPLT and
the association between the polymorphism and adverse event was examined to evaluate the utility
and reliability of the extracted polymorphism. From these results, two genes and one gene were
selected and extracted from candidate polymorphisms in inner-ear disorders and cardiac disorders,
respectively. Candidate polymorphisms related to growth disorders and secondary cancers were
narrowed to some extent, but they could not be completely narrowed down to few.

Creation of guidelines for determination of polymorphism associated with inner-ear disorder
and examples of sodium thiosulfate (Detoxol) adaptation for prevention of inner-ear disorder: in a

randomized study of sodium thiosulfate administration (JPLT3/SIOPEL6 study) for preventing
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inner-ear disorder by cisplatin, audio grams were acquired for all cases leaving 5 cases out of 107
evaluation of hearing test. At the same time as collecting data of 5 cases, samples for genome
analysis were collected. In preparing the guidelines for examples of sodium thiosulfate adaptation for
prevention of inner-ear disorders, data collection (preparation progress of another examination, etc.)
for preparation of guidelines for patients with polymorphism of the above candidate gene is actually
ongoing by genome analysis.

For high-risk neuroblastoma cases, we asked 29 institutions to participate in this study and
started collecting specimens after approval of ethics screening. These facilities include 56/56 (100%)
of circulatory and hearing impairment cases after neuroblastoma treatment and 150/193 (77.7%) of
all cases. At the end of January 2017, 19 samples of DNA were extracted and 19 DNA samples were
sent. 19 samples include 13 cases of hearing impairment, and 6 control cases without late
complications. Thereafter, 9 cases were additionally registered during 2016. Currently genome
extraction is in progress. 28 specimens were prepared in FY2016.

Regarding rhabdomyosarcoma cases in FY2016, we gathered normal specimens for 20 patients
who provided consent to this study out of past rhabdomyosarcoma specimens stored in JRSG
participating facilities and completed genotyping. One of them was a JRS-I registered specimen.
Among these cohorts, all samples could be typed with 99.36% or more of probes, and a sufficient
amount of data was obtained for analysis of genotyping. The rhabdomyosarcoma cases with SNP
rs2279343AA abroad have been shown to have a significantly poorer prognosis than the examples
with GA and GG genotype. But in the 20 cohorts analyzed this time, examples with AA genotype was
13.5%, and a significant correlation with poor prognosis could not be confirmed (Log rank p = 0.643).
In FY2016, 8 normal samples were sent to BBJ by participating in observational research of new

solid tumor among JRS-I registered cases which have not collected normal samples.
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Identification of Two Distinct Poor Prognostic Subgroups Related to High Expression of
BMP2 or PRDM16 in Pediatric AML. 7~ A% — Hara Y, Adachi S, Horibe K, et al.
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Two-year results of clinical efficacy of cisplatin in combination with sodium thiosulfate
(STS) vs cisplatin alone in a randomized phase III trial for standard risk hepatoblastoma
(SR-HB): SIOPEL 6. HEH Brock PR, Childs M, Rajput K, Maibach R, Brugieres L, Roebuck
D, Sullivan M, Laithier V. Rhonge M, dall'Igna P, Hiyama E, Brichard B, Skeen J, Mateos
M. Capra M, Fabre M, Perilongo G, Czauderna P, Morland B, Neuwelt E. 2016 ASCO
Annual Meeting., Chicago, Illinois, USA. June 3-7. 2016 [E4}
Two Year Results of a Randomised Phase III Trial for Standard Risk Hepatoblastoma
(SR-HB) SIOPEL 6; Cisplatin and Sodium Thiosulfate (STS) Vs Cisplatin Alone. ¥
Brock P, Childs M, Rajput K, Maibach R, Brugieres L, Roebuck D, Sullivan M, Laithier V.
Rhonge M, dall'Igna P, Hiyama E, Brichard B, Skeen J, Mateos M. E, Capra M, Fabre M,
Perilongo G, Czauderna P, Morland B, Neuwelt E. 48th Congress of the International
Society of Paediatric Oncology (SIOP). Dublin, Ireland (The Convention Centre Dublin).
0-1100ctober 19-22, 2016.[E 4+
Surgical Resectability and Tumour Response to Preoperative Chemotherapy in
Hepatoblastoma Patients Treated by the Japanese Study Group for Paediatric Liver
Tumour (JPLT)-2 Protocol. HEH Hiyama E, Hishiki T, Oue T, Hoshino K, Kurihara S,
Kawashima M, Ueda Y. 48th Congress of the International Society of Paediatric Oncology
(SIOP). Dublin, Ireland (The Convention Centre Dublin). O-164 October 19-22, 2016.[E 4}
Congenital Abnormalities and Genetic Backgrounds Associated with Paediatric Malignant
Liver Tumour in the Japanese Study Group for Paediatric Liver Tumour. &R~ A % —
Watanabe K, Hishiki T, Ida K, Oue T, Yano M, Hoshino K, Iehara T, Koh K, Tanaka Y,
Hiyama E. 48th Congress of the International Society of Paediatric Oncology (SIOP). Dublin,
Ireland (The Convention Centre Dublin). PD-064. October 19-22, 2016. [E4}
Radiotherapy Quality Management System for Conducting Nationwide Clinical Trials: An
Instrument Established by the Japan Chidlren’s Cancer Group. 7~ A % — Fuji H,
Soejima T, Nozaki M, Masaki H, Nozawa K, Miyazaki O, Kitamura M, Tajiri T, Koshinaga
T, Hosoi H, Hiyama E, Takimoto T, Fukuzawa M, Kiyokawa N, Hara J. 48th Congress of
the International Society of Paediatric Oncology (SIOP). Dublin, Ireland (The Convention
Centre Dublin). PD-127 October 19-22, 2016.[E %}
Risk Factors of Chemotherapy-Related Ototoxicity and Cardiotoxicity in Hepatoblastoma.
AR A% — Hiyama E, Hishiki T, Ida K, Watanabe K, Oue T, Yano M, Hoshino K, Iehara T,
Koh K, Tanaka Y, Kurihara S, Kawashima M, Ueda Y. Genetic 48th Congress of the
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Polycomb group protein BMI1 protects neuroblastoma cells from DNA damage-induced
apoptotic death in cooperation with LSMBTLZ2, N. Akita, H. Takenobu, K. Chikaraishi, M.
Ohira, T. Kamijo, (38 107 [ K[EREF SR S(AACR2015),, 7 A U )

CDX1 regulates cancer stemness pathway in neuroblastoma, CDX1 regulates cancer
stemness pathway in neuroblastoma Hisanori Takenobu, Miki Ohira, Koji Chikaraishi,
Nobuhiro Akita, Yohko Yamaguchi, Masayuki Haruta, Akira Nakagawara, Manabu
Nakayama, Haruhiko Koseki, Takehiko Kamijo, (EIE##EIEES2 (ANR2016), 77 > X,
F—AKZU7T)

Phase I study of anti-GD2 antibody ch14.18/CHO long term infusion in recurrent or

refractory neuroblastoma patients in Japan Atsushi Narita, Yoshiyuki Takahashi, Nikolai
Siebert, Nobuhiro Nishio, Xinan Wang, Yinyan Xu, Yusuke Okuno, Daiei Kojima, Kyogo
Suzuki, Norihiro Murakami, Rieko Taniguchi, Daisuke Ichikawa, Motoharu Hamada,
Shinsuke Kataoka, Yuko Sekiya, Nozomu Kawashita, Eri Nishikawa, Michi Kamei, Hideki

Muramatsu, Asahito Hama, Takehiko Kamijo, Atsuko Nakazawa, Hajime Hosoi, Yoshiaki

Kinoshita, Shinobu Shimizu, Katsuyoshi Kato, Masaaki Mizuno, Hans Loibner, Tatsuo
Tajiri, AkiraNakagawara, Ruth Ladenstein, Holger N Lode, Seiji Kojima, ([E Bt IEIE 2
(ANR2016), 77 v R, A=A KZ VU 7T)
AR 2 e M A 2 A9 2 BT R o 7 ViR O AT, Hisanori Takenobu, Miki Ohira, Koji
Chikaraishi, Kyosuke Mukae, Nobuhiro Akita, Masayuki Haruta, Haruhiko Koseki,
Takehiko Kamijo, (5% 75 [F] B AP e S, HEik)
iPS AR 2 & R BRI ~ D 3 bic B 1T B #E A f#HT, Sugino R, Ohira M, Yamashita S,
Takenobu H, Toguchida J, Ushijima T, Kamijo T, (58 75 0] B AJEF2 e 2, HEik)
EZH2 |2 L AR 2EE O /3t l], Li Z, Setyawati AN, Takenobu H, Akita N, Haruta M,
Chikaraishi K, Mukae K, Akter J, Sugino R, Ohira M, Kamijo T, (58 75 [0] B A& =2 AT
&, M)
t b iPS MR A IV 7= AR SEEFE 23 AE 7 /L, Takenobu H, Sugino R, Ohira M, Yamashita S,
Toguchida J, Kamijo T (55 58 [8] H A/ N Mg 75 A B 2 EE S, 501D
CFC-1 B I3 ZENE M IE O s AR L 81K 1~ C & 5, Chikaraishi K, Takenobu H, Mukae
K, Sugino R, Ohira M, Koseki H, Kamijo T (3% 58 [5] B A/NRIMIE A A 2P E S, &)1l
AARANFI [ BHAMERRRIFIEIZH T 291 GD2 $ifk (ch14.18/CHO) il OF 1 tHRER
Phase I study of anti-GD2 antibody ch14.18/CHO long term infusion in recurrent or
refractory neuroblastoma patients in Japan J%H 5. Nikolai Siebert. )& Z1#, T A,
TR SRME, WEF KT, NG ORIE, 85K BB, MR M, Ao AT I OKEE EE K
SE, R AR BAR m IR A AR Sk, OB LR IRE. TR R MR AL
KT Fhb, EK 2. EE P, KB IEBH. Hans Loibner, M 2E8. FJIJF #, Ruth
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Trisomy 12 occurs before alteration of IGF2 expression and predicts favorable outcome in
patients with Wilms tumors. Kaneko Y, Haruta M, Kamijo T, Arai Y, Okita H, Tanaka T,
Takimoto H, Nakadate H, Oue T, Nozaki M, M Chin, Koshinaga T, Fukuzawa M. 48th
Annual Congress of the International Society of Paediatric Oncology. (Dublin, October 2016)
Major Symposium, Characteristics of ALK-related pediatric cancers, M8, Takita J,
AACR2016, New Orleans, U.S.A., 2016/4/18, [E4}.
NREEEEORREM Z B L72EmM s/ & - =5 ) AMiEdr, D8, MHEIET, %12
AEBERVNERS A T —, BERS, 2016/5/21, [EA.
Oy FAEMTEOMEN - pRIEEFIE, DEH, BEEIET, TCCSGEFfFI=, Hn, 2016/7/23, EHN.
/NREEIES O5FRAEOMEN, P8, MENET, FH22E b Rk - G E s,
%, 2016/6/ 17, [EA.
Genetic and epigenetic alterations in childhood leukemia, M 8H, Takita J, The 5th
JCA-AACR Special Joint Conference Meet the Expert Evening Thursday, Chiba, 2016/7/14,
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