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An approach to establish pediatric hereditary cancer-related biomarkers applying
DNA damage repair factors
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Many of the hereditary tumor responsible genes are involved in DNA damage
repair, resulting in the higher risk of recurrence and second cancers. This genetic alteration can
be a biomarker, which enable us to assess the risk for cancer development. Childhood cancer is
likely to be a hereditary tumor, and improvement of treatment outcome and family health management
are the most important issues. The retinoblastoma as a model to stratify the disease risk by genetic

testing of RB1. We introduced genetic testing for unilateral retinoblastoma into clinical practice,
which has been rarely conducted in Japan until now. We established the follow-up strategy according
to the genetic risk of the RB patients. We also offered genetic counseling and addressed the
appropriate methods for providing genetic information to the patient families.
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(Hattori H et al. Mol Cancer Ther 2011,
Mahen R et al. PLoS One 2013)
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GammaH2AX foci formation according to ETP concentration
in human cells {X100)
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*p=0.002 (Mann-Whitney U Test), **p=0.003 (Fishers’ exact test)

| hRiREt
26R1%
|isfi:7:l'7>tu:/7 | BEAI VT
»Y 16 #ZL 10

c. 1422-2A>G T = -
2 51 exon 16 skipping RB1UBHI/NY T REH | lifi:;ﬁ?fﬁ | lifiriﬁzﬁﬁ
SERBELELRLLTHREDY REREICTRRELZL
P RB1 %8/ | | RB1 By wRx
exon 22 skippin - !
9| & =Cyclin-like su[?erfamily domain BL Ziie ZdsdL il
RIB (LFEMIARIES A VER) =
c. 1642A>T: p.548X N l (o2 | MRIthit 9
4 5 %L @4
HEMRRIIES A VLR

1. BEFHFHE B E LR

RB1
1 15
4 RB1 1 9
MRI ( )
RB1
X;13 RB1
(A) (B)
Standard X-A translocation Case t(X:13)(q28:914.1)
13 14 RB_Z 13 13 der(13) X der(X) 13 der(13) X der(X)
q
N 53’- :/: i *- XIST | i— XIST
v gt -"\' ﬁ}xy
46,X,t(X;13)(q28;q14.1) A -
g
N i l"hgeli\‘grmal X is inactivated in 100% I'h(eh:ecre(il(s) is inactivated in a subset
"’( T 3 'l
S e
Ll <2
FISH el
RB1 12~15 Mb 13q13
CGH X-
X 100% DNA HUMARA
X der(X) X
RB1
RB1
13g21.33 der(X)
RB1 Ist hit 13
139-

Wakasa K, Kawabata R, Nakao S, Hattori H, Taguchi K, Uchida J, Yamanaka T, Maehara Y,
Fukushima M, Oda S. Dynamic modulation of thymidylate synthase gene expression and




fluorouracil sensitivity in human colorectal cancer cells. PLoS One 2015; 10: e0123076.
10.1371/journal .pone.0123076. ( )

Nemoto M, Hattori H, Maeda N, Akita N, Muramatsu H, Moritani S, Kawasaki T, Maejima M,
Ode H, Hachiya A, Sugiura W, Yokomaku Y, Horibe K, Iwatani Y. Compound heterozygous TYK2
mutations underlie primary immunodeficiency with T-cell lymphopenia. Sci Rep. 2018; 8:
6956. 10.1038/s41598-018-25260-8. ( )

9
22
2016

Hattori H et al. Integration of Genetic Testing for Unilateral Retinoblastoma in Clinical
Practice - A Single Institutes Experience in Japan- The 12th Meeting of The UK Eye Genetics
Group & the 20th Meeting of The International Society for Genetic Eye Diseases &
Retinoblastoma 2017

The implications of RB1 genetic testing for the patients with unilateral
retinoblastoma RB1 59
2017

2017

72
2018

Hattori H. Risk Stratification of Unilateral Retinoblastoma Patients with the RB1
Genetic Testing. The 50th Congress of the International Society of Paediatric Oncology
(SI10P) 2018

RB1 24
2018
X;13 RB1
63 2018
2 25
2019
0

o 0

o 0

(€D)

Horibe Keizo

8 30209308



@

Taguchi Iku

Tsutsumi Makiko

Kubota Toshinobu

Maeda Naoko

Morikawa Maki

Saito Yuko

Sato Ko



