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Telomere elongation mechanisms by ATRX/DRXX gene alterations and their clinical
application
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In neuroblastomas with elongated telomeres by ALT (alaternative lengthening of
telomere) mechanism, telomere signals by FISH were heterogeneous. In these 24 tumors, 16 had ATRX
mutations, 6 had ATRX deletions, and the remaining 2 had DRXX mutations. Clinically, the children with
such tumors were advanced stage ones without MYCN amplification except for one case. These tumor showed

chemotherapeutic resistant and poor outcome significantly. Such ALT activated neuroblastoma is rare but a
discriminate tumor group with poor prognosis.

ATRX DRXX



(Favorable )

Unfavorable
ALT
ALT
ALT
ATRX  DAXX
DNA
ALT
ATRX DAXX
ALT
(ALT) ALT
ALT
ATRX  DAXX
ALT

ALT

900

30
15kb 24
FISH
PML body
DAXX/ATRX
ATRX 35
0.2Mm
DAXX
Ilumina Miseq lonPGM
2
ATRX
35

MLPA (Multiplex Ligation
Probe Amplification)

DAXX/ATRX
2
DAXX/ATRX
DAXX/ATRX
DAXX/ATRX
800
26

15kb ALT (Alternative



Length of Telomere) 24

FISH

PML body
DAXX/ATRX

Multiplex ligation probe amplification

MLPA) ATRX
16 6 DAXX 2
DAXX/ATRX
DAXX/ATRX
DAXX/ATRX
MYCN 1
ALT
DAXX/ATRX
DAXX/ATRX ALT
4

1. Kurihara S, Hiyama E, Onitake Y, Yamaoka
E, Hiyama K, Clinical features of ATRX or
DAXX mutated neuroblastoma, Journal of
Pediatric Surgery, 49, , 2014,
pp1835-1838,
10.1016/j . jpedsurg.2014.09.029.

2. Kojima M, Hiyama E, Fukuba 1, Yamaoka
E, Ueda Y, Onitake Y, Kurihara S,Sueda T,
Detection of MYCN amplification using
blood plasma: noninvasive  therapy
evaluation and prediction ofprognosis in
neuroblastoma, ediatric Surgery
International, 29, , 2013,
pp1139-1145, 10.1007/s00383-013-3374-9.

3. Hiyama E, Ueda Y, Onitake Y, Kurihara
S, Watanabe K, Hishiki T, Tajiri T, lda K,
Yano M, Kondo S, Oue T; Japanese Study
Group for Pediatric Liver Tumor, A
cisplatin plus pirarubicin-based JPLT2

chemotherapy for hepatoblastoma:
experience and future of the Japanese
Study Group for Pediatric Liver Tumor
(JPLT), Pediatric Surgery International,
29, , 2013, ppl071-1075,
10.1007/s00383-013-3399-0.

4- ’ ’ ’

1, , 45,
pPp1260-1262.

, 2013,

15
1. Hiyama E, Kurihara S, Onitake Y, Ueda
Y, Miki M, Kawaguchi H, Nakamura KX,
Kobayashi MK, Surgical managements for
refractory neuroblastoma in  young
children, BAPS61st Annual Congress, 22-25
Jul 2014, Edinburgh Scotland.

2. Hiyama E, Kurihara S, Onitake Y, Yamaoka
E, Fukuba I, Hiyama K, Clinical feature of
ATRX or DAXX mutated neuroblastoma,
PAPS2014, 25-29 May 2014, Calgary Canada.

3. Kurihara S, Hiyama E, Onitake Y, Miki
M, Nakamura K, Kawaguchi H, Kobayashi M,
Central venous catheter-related
complications in children with malignancy,
PAPS2014, 25-29 May 2014, Calgary Canada.

55 , 2013

5. 9 E] L]
, , Desmoplastic
small round cell tumor 1 . 55
, 2013

1 29 12 1 ,

6. ’ ’ ’

, 2013 11 29 12 1 ,

1, 29
, 2013 10 26 ,



, 2
, 2013 10 5

9. Hiyama E, Ueda Y, Onitake Y, Ida K, Ogura
K, Kondo S, Kamijyo T, Watanabe K, Oue T,
Hishiki T, Tajiri T, Horie H, Inoue T,
Tanaka Y, FURTHER STUDY: IDENTIFICATION OF
NEW CANDIDATE GENES IN PROGRESSION OF
HEPATOBLASTOMA USING GENOME-WIDE
ASSOCIATION STUDY, 45th Congress of the
International Society of Pediatric
Oncology, 25-28 Sep 2013, Hong Kong China.

10. Hiyama E, Kamimatsuse A, Onitake Y,
Ueda Y, Watanabe K, Hishiki T, Tajiri T,
Ida K, Yano M, Kondo S, Oue T, Survival,
surgical respectability, and late effects
in the hepatoblastoma patients treated by
cisplatin plus pirarubicin(CITA)
chemotherapy, ASCO Annual’ 13 Meeting, 31
May-4 Jun 2013, Chicago U.S.A.

11.
- 1 , 50
L2013 5 30 6 1
12.
, , 18
1 —_
JPLT —, 50
, 2013 5
30 6 1 ,
13.
, DNA
., 50
,2013 5 30 6
1 ’
14. , , ,
7 ’ 2
1 , 54 .

2013 5 11 ,

15. Hiyama E, Ueda Y, Kamimatsuse A,
Onitake Y, Ogura K, Hiyama K, Wnt Signaling
and telomerase activation in
hepatoblastoma, AACR Annual Meeintg2013,
6-10 Apr 2013, Washington U.S.A.

o
(ONITAKE YOSHIYUKI)

10448269




