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Identifying mechanisms for development of hematological malignancies among
A-bomb survivors

YOSHIDA, Noriaki
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It is widely accepted that radiation can induce leukemia development, but
the molecular mechanisms still remain unknown. In the current study, | focused on the leukemia cases
that developed before 1980, in which the increased risk of leukemia was identified among A-bomb
survivors. | established the methods of pathological and molecular analysis using DNA and RNA
extracted from the pathological samples that were stored before 1980. I"'m going to investigate the
genomic alterations using high throughput sequencing to characterize the leukemia cases.



10-15
ERR
CML
CML BCR::ABL1
CML BCR::ABL1
CML CML
WHO MM
MM
MM
FFPE 1950
FFPE DNA/RNA
FFPE
MM
FFPE
FFPE
A:
LSS CML

(International Classification of Disease for Oncology, 1st, 2nd, and 3rd  revision, Morphology: |CD-O-1-
M or ICD-0-2-M: 9842, 9863, 9893, and | CD-O-3-M: 9863,9875,9876, 9946)

1980 20 CML 5mGy
2 5-100mGy 1 3
B:
3
FFPE
DNA RNA BCR::ABL1
PCR PCR ddPCR
CML K562
MM

A:

LSS 1950-1994 MM
B:

MM



FFPE

PB
2 CML
1 A Chr. 9q34 A?tl;‘l ,
a 23 6 1
CM I— Chr. 22;11 ‘BCR
MPN LR e TR
3 19:22)(q34:q1) o !
BCR::ABL1T o oreakpont {- T el a2
p190 B e=
_Jl el4 a2
3 & otd a3
p210 _” e13 a2
2 [ ] o133
1 Moo {—UIII-IH_II[LU—] w0
B JAK2 &
EREREMT REFMFEM BCR:ABLT  CSF3R %R 2
HE Case 1 MPN T ED v p210 BHIhY CML
CD34 Case 2 MPN  RA&MH BRHEINT  RHIAT TH.
MPO B CMLTIEZRL
CD19 T CD3 Case 3 MPN BiR v p210 BHEhd CML
TrisEDTA Buffer PH9.0 Fi
igure 1
121° C, 15minincubation 9
2 MPO
CD34 1 MPO CD3
IT
RNA cDNA RT-PCR GAPDH
BCR::ABL1 variants
Figure 1A p210 1
p210 ddPCR
BCR::ABL1 variants ddPCR PCR
:001% 1
el3a2 elda2 1 el3a2
BCR::ABL1 variants p190 p230
JAK2V617F CSF3RT618I ddPCR
1980 FFPE
3 2
CML 1 BCR::ABL1
FigurelB  ddPCR
UURRESO
LSSF—2R—2R AEEMHY
(n=7149 cases)
MMD T EETESHY |
MM (n=166 cases) |
[ I I 1
wx | [wHensy | RREE “ D1 E
(n=86) | | (n=31) | (n=47) | (n=2)
SRR e frmmmmmom oo 4
' - B8 RBTBH '
[ n=67 | [ n=23 | [ n=32 | g :
i + 1950-1994(= B i .
MM 166 _ | RATHRHE (n=122) - WRRESFATRE )
Figure2 N m e e e e 2 2 e 2 e e
122 Figure 2
67 23




32 )

W FEE W WTHREtEHY W KREETE
No. of cases

. :
40 -

20 |- . _I
0

Y rry
¥ & EE
Figure 3 BMiFEHD

S
by

ERR

(B) FERE LU AT REMEH Y AE I (n=90)
ERR at 1Gy: 0.43 [95%Cl: <-0.01, 2.1]

4
o'
52
0 4
0 1 2 3
BRI IR E(Cy)

MM
MGUS
70
Figure3
MM
ERR Figure4
0.44 043 (A) BEEFEH (n=67)
MM ERR - ERR at 1Gy: 0.44 [95%Cl: <-0.02, 2.4]
0.02
4 J
&
1950-1994 w 2
MM
0
MM 0 1 2 3
Figure 4 BREHKIRIRE(Gy)
ERR
MGUS
1994 MM

70




4 4 3 4

Fujihara Megumu, Sakata Ritsu, Yoshida Noriaki, Ozasa Kotaro, Preston Dale L., Mabuchi Kiyohiko 139
Incidence of lymphoid neoplasms among atomic bomb survivors by histological subtype, 1950 to 2022
1994
Blood 217 227
DOl
10.1182/blood.2020010475
Yoshida Noriaki, Fujihara Megumu, Preston Dale L, Ozasa Kotaro, Hida Ayumi, Ohishi Waka, Sakata
Ritsu, Mabuchi Kiyohiko
Further analysis of incidence of multiple myeloma among atomic bomb survivors, 1950-1994 2023
Blood Advances
DOl
10.1182/bloodadvances. 2022009154
Yoshida Noriaki, Yamada Kyohei, Ohshima Koichi 112
Comprehensive genomic analysis identifying heterogeneity in peripheral T- cell lymphoma 2021
Cancer Science 1339 1347
DOl
10.1111/cas. 14849
Noriaki Yoshida, Kay Shigemori, Nicholas Donaldson, Christopher Trevisani, Nicolas A Cordero, 135
Kristen E Stevenson, Xia Bu, Fumiko Arakawa, Mai Takeuchi, Koichi Ohshima, Akinori Yoda, Samuel
Y Ng, David M Weinstock
Genomic Landscape of Young ATLL Patients ldentifies Frequent Targetable CD28 Fusions 2020
Blood 1467-1471

DOl
10.1182/blood.2019001815




3 3 1

Noriaki Yoshida

Incidence of hematological malignancies, especially lymphoid neoplasms among A-bomb survivors

68th Annual International Meeting of Radiation Research Society

2022

111

2022

63

2020







