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Elucidation of gene polymorphisms related with adverse events in the treatment
of childhood acute lymphoblastic leukemia
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Acute lymphoblastic leukemia (ALL) is the most common childhood cancer and
long-term survival is expected in roughly 80% of patients. However, treatment-related toxicity is
still a problem. We conducted a pharmacogenomic study in children with ALL. As a result, MTHFR gene
polymorphism was related with clearance of methotrexate (MTX) in high-dose MTX treatment (n=79)
among 5 genes (SLCO1B1, SLC19A1, ABCB1, ABCC2, ABCG2, and MTHFR). The most relevant gene
polymorphism related with hematotoxicity of 6-mercaptopurine was NUDT15 (n=239), but not TPMT, which

was strongly correlated in Caucasians. The result was validated using another cohort of patients (n
=55). The difference in ethnicity should be considered to interpret the pharmacogenomic data.



ALL 600
ALL 80
20 ALL
ALL
ALL ALL
80
NUDT15 6
ALL
ALL 300 DNA 6MP
VCR L-
ALL
TCCSG 1980 ALL
2000
TPUT
NUDT15 CEP72 NFATC2 HLA-DRB1 CPA2
DNA
79 MTX MTX
SLCO1B1 SLC19A1 ABCB1 ABCC2 ABCG2
MTHFR MTHFR MTX
(2) 6-ANHT N7V v OMiEFEICED 2
- 6-MP ALL 239
495
TPMT NUDT15 p=8 x 10e-6
NEGR1, CCSER1, MLLT3, CUX2 55

validation cohort NUDT15



e eal)

NUDTIE

rs1i635532
/ P=EEx 10

LI Ed ]

- R O R A T TR T AR R T ]

168

6-MP



8 7 3 0

Kato M, Manabe A. 60

Treatment and biology of pediatric acute lymphoblastic leukemia 2018

Pediatrics International 4 12
DOl

10.1111/ped. 13457

Urayama K, Takagi M, Kawaguchi T, Matsuo K, Tanaka Y, Manabe A, et al. 8

Regional evaluation of childhood acute lymphoblastic leukemia genetic susceptibility loci among 2018

Japanese

Scientific Reports 789
DOl

10.1038/s41598-017-19127-7

Nishii R, Moriyama T, Janke L, Yang W, Suiter CC, Lin TN, Li L, Kihira K, Toyoda H, Hofmann U, 131

Schwab M, Takagi M, Morio T, Manabe A, Kham S, Jiang N, Rabin KR, Kato M, Koh K, Yeoh Allen EJ,

Hori H, Yang JJ.

Preclinical evaluation ofNUDT15-guided thiopurine therapy and its effects on toxicity and 2018

antileukemic efficacy

Blood 2466 2474
DOl

10.1182/blood-2017-11-815506

Tsujimoto S, Osumi T, Uchiyama M, Shirai R, Moriyama T, Nishii R, Yamada Y, Kudo K, Sekiguchi 32

M, Arakawa Y, Yoshida M, Uchiyama T, Terui K, Ito S, Koh K, Takita J, Ito E, Tomizawa D, Manabe

A, Kiyokawa N, Yang JJ, Kato M.

Diplotype analysis of NUDT15 variants and 6-mercaptopurine sensitivity in pediatric lymphoid 2018

neoplasms

Leukemia 2710 2714
DOl

10.1038/s41375-018-0190-1




Tanaka Y, Nakadate H, Kondoh K, Nakamura K, Koh K, Manabe A 18

Interaction between NUDT15 and ABCC4 variants enhances intolerability of 6-mercaptopurine in 2018

Japanese patients with childhood acute lymphoblastic leukemia

The Pharmacogenomics Journal 275 280
DOl

10.1038/tpj .2017.12

Moriyama Takaya Nishii Rina Lin Ting-Nien Kihira Kentaro Toyoda Hidemi Jacob Nersting 27

Kato Motohiro Koh Katsuyoshi Inaba Hiroto Manabe Atsushi Schmiegelow Kjeld Yang Jun J.

Hori Hiroki

The effects of inherited NUDT15 polymorphisms on thiopurine active metabolites in Japanese 2017

children with acute lymphoblastic leukemia

Pharmacogenetics and Genomics 236 239
DOl

https://doi.org/10.1097/FPC.0000000000000282

Ishimaru S, Okamoto Y, Imai C, Sakaguchi H, Taki T, Hasegawa D, Cho Y, Kakuda H, Sano H, Manabe 61

A, 13

Nationwide survey of pediatric hypodiploid acute lymphoblastic leukemia in Japan. 2019

Pediatr Int 1103-1108

DOl

10.1111/ped. 14006

Ohki K, Kiyokawa N, Saito Y, Hirabayashi S, Nakabayashi K, Ichikawa H, Momozawa Y, Okamura K, 104

Yoshimi A, Ogata-Kawata H, Sakamoto H, Kato M, Fukushima K, Hasegawa D, Fukushima H, Imai M,

Kajiwara R, Koike T, Komori I, Matsui A, Mori M, Moriwaki K, Noguchi Y, Park ML, Ueda T,

Manabe A, Ohara A 10

Clinical and molecular characteristics of MEF2D fusion-positive precursor B-cell acute 2019

lymphoblastic leukemia in childhood, including a novel translocation resulting in MEF2D-

HNRNPH1 gene fusion.

Haematologica 128-137
DOl

10.3324/haematol .2017.186320




1. ALL

80

2018

60

2018

Tanaka Y, Kato M, Arakawa Y, Hasegawa D, Fujimura J, Keino D, Sato A, Ueda T, Taneyama Y, Takagi M, Yamamoto M, Matsuoka M,
Hino M, Hori H, Koh K, Moriyama T, Yeoh A, Yang JJ, Manabe A.

3.Tolerable dose of 6-mercaptopurine and prognostic impact of NUDT15-deficient genotype in childhood acute lymphoblastic
leukemia

60th ASH Annual Meeting & Exposition

2018

Tanaka Y, Urayama K, Mori M, Hasegawa D, Noguchi Y, Yanagimachi M, Keino D, Ota S, Akabane K, Hangai M, Kawaguchi T, Takagi
M, Koh K, Matsuda F, Manabe A.

NUDT15 genetic variation is the strongest predictive marker of tolerance to 6-mercaptopurine in Japanese childhood ALL
patients: A genome-wide association study.

ASH

2019




(Tanaka Yoichi)

(40525341) (32607)
(Urayama Kevin)
(60726850) (32633)




