2021 2023

Establishment and clinical application of intratumoral heterogeneity analysis in
brain tumors

Ryohei, Otani

3,700,000

16

The purpose of this stud% was to establish a method to analyze intratumoral
heterogeneity in general clinical practice, which is currently performed only at the research level,
and to clarify its clinical significance. We analyzed intratumoral heterogeneity by performing a
comprehensive genomic variant analysis of spatially separated regions inl6 brain tumor cases. A
phylogenetic tree of intratumoral clonal evolution was generated from the somatic mutation data
obtained for each site, and evolution was predicted to spread from the ventricular side to the
surface of the brain. The results also suggest that the degree of intratumoral heterogeneity may
correlate with the time to recurrence. The results of this study have clinical implications for the
analysis of intratumoral heterogeneity in clinical practice and are expected to influence future
treatment strategies for brain tumors.



Vinci et al. Nat Med 2018

b)

16

DNA

9

Grade3



DNA

DNA

non-synonymous variant Variant allele frequency
Mutation pattern comparison Clustering Expected clonal evolution
VAF
- Pointd
60 Point5 Foers
'E 20
Pointz Point7

Point3

| Common variants

| Uncommon variants




)
BETFRROSHKRYE

@
Non-silentvaritan\/ \/\/ Y Y \/ Y Y
| 20 non-silent variants [
Blood

IE-KREOSHME

LV
Copy number variant N . \/
| 100 CNV genes \’ | l ! ! \(

BM

Copy number variant

| 100 CNV genes

Grade3

2026

Y’

2046

G322 NE

2106 2108

VY

2115 2113

I v

BB MR RE S

AEBSN

M

Mol



0S

PFS

0.8

0.6

0.4

0.2]

0.0

ZHtElow

%ixtEhigh

0 5

FoudationOne

86%

Foundation One

FEBA2E R O —BOBEFH

LB (585
—EREF

10 15 20 25
PFS (months)

P=0.094

SNV/CNVHE—BGBET rae

PFS

CNV
heterogeneity
_high

Nlow

KOMSC
EGFR
KLHLE
PDGFRA
CDK4
ATR
FGFRI

STAT3
TNFAIP3
7PS3

PFS  0S

0s

0.8

0.6

04

0.2

0.01

CNV
heterogeneity
high

Slow

10 15 20 25

P=0.93

137

137 118



40

2022

2022-139368

2022




