202528228 (*) 13:00~15:00

F20RHRAFE7 +—7 L
(DAY / LEBRORK L SEORE

In; ﬁkkbwaﬁﬁ BT F/NRIVIRE

OSAKA UNIVERSITY
HOSPITAL

===
2025.5.7 i S 2 E R
KEKFZEXRZFR EFERARRE
m#% - EEARE B8 ##XKE

P ARKAF




M #%kE - IRETEOFBBRFATEE

Jsr‘vl‘o BEX TN T e

WREOME | Do ahin

ZERU ZHEBDRE | PERE
TEOMES, RS O
HRORE
LE )
EENE
Hfef &
HRE (RER &)
Thie - THIGERRE
BEMNBIE-EEE
zoftt (BEm %)
FRAREER R A A DR

HARE SRS I ET VY ]

ZERU ZEBVOBE | BELE

Yoy 77y —<HhASH

O00000 = 880

EOME, RS
HORE

PR

AEN &

[RiEHt &

ARE 8k &)
BftE - THIEE &
BMNME-GEE F
zoft (BBER %)
ERPREHBRE A A DA

O

O00O000o0Eson



Y F0ETRARZA—F A
[ DAT / LEEDIRRESEHOEE |

MBS AIICE T ZHBETF/SRIVRE

1 MENAVICE TS EEFEEDEER M

2 EMZFEBEFBICEITHEGF/NARILVEREODERNE (EFRNSAEDEL)

3 ANLYA FZDOINT

A RKIRRETOERINABELF/ARILERERGH ORI
+EMIBIBEEETF/\RILERIZE TS5AHIOER - 70—

5 EERREDEEIZDINT (ZFXFRAN—FMN\RILGELED)



N FoEHREAMA7Z+—F 4
[ DBAT /) LEBEORIRE SEDERE]

MEDPAICETEHREBGCF/SRIVIRE

1 MENAVICE TS EEFEEDEER M




B Background _
15 years after a giant leap

BEBDNAYT / LEEDOIZLC Y HH154F

a 2008 b Subsequent progress
Leukaemia Mutation in  Cancer-driver o . ) .
colls leukaemia cell mutation * Insight into clonal evolution and disease prognosis
EE® o2t ;
_—
~—a Cancer
Whole-genome ® *® ¥ O T promotion
DNA sequencing Recurrent mutation Mutant
Large data sets of in leukaemia and IDH 2-Hydroxyglutarate
—_—> cancer genomes brain cancer
Healthy skin Yﬁ' lvosidenib ® — O , New clinical
cells from the Variant in therapy
same individual healthy skin cell
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Cai SF, Levine RL. 15 years after a giant leap for cancer genomics.
Nature. 2023 Nov;623(7989):920-921.
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[ Palliative therapy }:',>[ Curative therapy }

[ Arsenic ]

[ Spleen irradiation ]

]
- [ Busulfan ] >
for
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% [ Hydroxyurea |
= )
= [ Stem cell transplantation |

[ Combination chemotherapy }

N

[ Interferon alpha }
745FTI t(9;22) D [RIZE [ =
- . Imatinib
74 BCR-ABL%*
REEOHKR CMLOTRE & SERA Dasatinib, nilotinip ==
/L

| 7/ 1 | | | | | |
1865 1903 1953 1964 1975 1983 1999 2005

Lancet 2007; 370: 342-50(Z/N%E
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Karasu, N., et al. Med Oncol 38,120 (2021). v
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3 2023WHO 5th, Myeloid and Histiocytic/ Dendritic Neoplasms

Acute myeloid leukaemia

with defining genetic abnormalities
Cytogenetic and molecular abnormalities defining

Acute promyelocytic leukaemia with PML::RARA fusion . . )
acute myeloid leukaemia, myelodysplasia-related.

Acute myeloid leukaemia with RUNX1::RUNX1T1 fusion

Acute myeloid leukaemia with CBFB::MYH11 fusion Defining cytogenetic abnormalities
Acute myeloid leukaemia with DEK::NUP214 fusion Complex karyotype (23 abnormalities)

Acute myeloid leukaemia with RBM15::MRTFA fusion ) )
5q deletion or loss of 5g due to unbalanced translocation
Acute myeloid leukaemia with BCR::ABL1 fusion

Monosomy 7, 7q deletion, or loss of 7q due to unbalanced

Acute myeloid leukaemia with KMT2A rearrangement .
translocation

Acute myeloid leukaemia with MECOM rearrangement ]
11q deletion
Acute myeloid leukaemia with NUP98 rearrangement

12p deletion or loss of 12p due to unbalanced translocation
Acute myeloid leukaemia with NPM1 mutation P P

Acute myeloid leukaemia with CEBPA mutation Monosomy 13 or 13q deletion
Acute myeloid leukaemia, myelodysplasia-related 17p deletion or loss of 17p due to unbalanced translocation

Acute myeloid leukaemia with other defined genetic alterations Isochromosome 17q

Acute myeloid leukaemia, defined by differentiatior idic(X){(q13)

Acute myeloid leukaemia with minimal differentiation Defining somatic mutations
Acute myeloid leukaemia without maturation ASXL1 SRSF2
Acute myeloid leukaemia with maturation BCOR STAG2
Acute basophilic leukaemia EZH2 U2AF1
Acute myelomonocytic leukaemia

SF3B1 ZRSR2

Acute monocytic leukaemia

Acute erythroid leukaemia 1D Khourey, ot aI. Leukemia
Acute megakaryoblastic leukaemia (2022) 361703—1719




¥ Hierarchical classification of

the International Consensus Classification of AML.

>10% myeloid blasts or blast equivalents in the bone marrow or blood?

Complex karyotype and/or

Mutated ASXLT, del(59)/t(59)/add(5q),

AML-defining

abnormality®

Diagnostic qualifiers appended to any of the above diagnoses®

gene mutation

v

Therapy-related

v

Prior MDS or
MDS/MPN

v

Germline

abnormality

predisposition®

: No . Mutated TP53 No _ BCOR, EZH2, RUNX1, No -7/del(7q), +8, del(12p)/ No  AML not otherwise
ricg‘r:zerrr:a?if{:ﬁ'c > VAF >10% » SF3B1, SRSF2, STAG2, t(12p)/add(12p), i(179), specified
U2AF1, and/or ZRSR2 —17/add(17p)/del(17p),
del(20q), or idic(X)(q13)
10-19% | >20% 10-19% | >20% 10-19% | >20% 10-19% | >20%
blasts | blasts blasts | blasts blasts | blasts blasts | blasts
, MDS/AML with MDS/AML with
MDS/AML with myelodysplasia-related myelodysplasia-related }:\ADS./AML m.-':: d
mutated TP53 gene mutation cytogenetic abnormality otherwise specifie
v v v v v
. . AML with
recuérl\:rl;twt:etic AML with m elocfll/lﬁavgigljrelated iylechsolesta: A9l mes
< mutated TP53 y ysp related cytogenetic otherwise specified

Dohner H, et al. Blood. 2022 Sep 22;140(12):1345-1377.
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The frequency of FLT3 mutations and co—occurring mutations in AML patients
(I;\r)om the result of JALSG AML201 Study
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Kihara R, et al. Leukemia. 2014 Aug;28(8):1586-95.
Kiyoi H, et al. Cancer Science. 2020;111:312-322.
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Oncomine DX 23 $HEEDNA/RNA  (—) AR AR (BRAFDH)
FoundationOne CDx 324 FHEEDNA (—) y y
MSK-IMPACT 468 FHEEDNA  RfEMM &R
NCC oncopanel 114 FHEEDNA RFE I R
Guardant360 73 JEEfEIRDNA (—) y
FoundationOne Liquid CDx 324 JEEEERDNA  (—) FKER v
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WA ( BE. B
>ABL1 CML, BCRz:ABL1+ 2 A: BCR:ABL1LL TETYRL AL ERRER
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G (a34.1:q11.2); ' BCR:ABL1) EZ20 Sl
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CML, BCR:ABL1+

WA ( B4&: BCR:ABL1)

t(9;22)(q34;q11)

A RBE BB, P2, ERREBR: NCCN2024 (CML), JSSHGL2023, ELN2022

A RBE BB, PRES. ERREBR: NCCN2024 (CML), JSSHGL2023, ELN2022

PRIES. B

#E: NCCN2024 (CML), JSHGL2023,ELN2022

*L TERFRDS hi-EH

Imatinib, Dasatinib, Nilotinib, Bosutinib,

BEFESEHEELT. &
Ponatinib, Asciminib
EEFESLEEL T, SESRICHL TFDAKRSE nizE#]: Imatinib, Dasatinib, Ponatinib
BEFEBLEEL T, MOESHICHL TESERZDS hizFH|: Imatinib, Dasatinib, Nilotinib, Bosutinib,
Ponatinib, Asciminib
BETREE EEEL( oD
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Genetic measurable
residual disease(gMRD)

Clonal
Hematopoiesis(CH)

Germline Mutation

Recurrent/relapsed AML ¢

Donor-derived CHIP

A
® NPM1
® FLT3-ITD
<
= |0
=
Dx CR
Cc
@ CBFB-
MYH11
= o KIT
g o) — O TET2
=
Dx CR CH
E
@ DDX41
(G465Afs)
= ® DDX41
= (R525H)
prs
S
D CR
©® DNMT3A
® IDH1
- @ FLT3-ITD
= S
= |o ® FLT3-TKD
<
Dx CR Relapse
|
® TET2
® ASXL1
= ® IDH2
= |o -« ©® DNMT3A
=
Dx CR HCT CH

VAF (%) VAF (%)
s s

m

VAF (%)

I

VAF (%)
>
o

® DNMT3A
® NPM1
D CR
s« Residual Myeloid
@ GATA2
@ Neoplasm

@ NPM1
® FLT3-ITD

~ New clonally
unrelated AML

@ RUNX1
-RUNXITT
- < o
Dx CR New
AML

LRI — Y QERH
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Hasserjian RP, et al. Blood. 2020 May 14;135(20):1729%1738.
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Single-cell DNA sequencing demonstrates early selection

for RAS-mutant clonal populations after treatment with gilteritinib.

D E mmm

Pt #12 Glltermmb Pt #30 Glltermnlb IDH2/SF3B1
F ion % 3.4

35/o 124/ 4

100 100 100
75 75- 75°
? NRAS ® 2
g clone =
z z 5
g 50 5 50 NRAS § 50
z > clone o
@ o £
w w w
25 25 25
0- 0- 0:
Easelme On- (reatment Helapse Baseline  On-treatment On-treatment Relapse Baseline On-treatment  On-treatment Relapse
NRAS (G13R) NRAS (Q61K) NRAS (G13R)
Population % 75 3% Population % 0. 10.4% 82 % Population % 0.04% 0.8%
Cell# — 8,462 6,304 3,378 Cell# — 15,485 11,468 7,671 4,201 Cell# — 13,709 7,725 11,673 6,520
Blast % 95% 46% 76% Blast % 90% 90% 0% 90% Blast % 61% 23% 9% 15%
Tissue —— Blood  Blood Blood Tissue —— Blood BM Blood BM Tissue —— Blood BM BM BM
Pt #12 Pt #30 Pt #21
NRAS
clone
Day 0 31 185 Day 0 91 239 285 Day 0 28 112 204
Baseline On-treatment Relapse Baseline On-treatment On-treatment  Relapse Baseline On-treatment  On-treatment Relapse
[ = FLT3/WT1 [ = FLT3/DNMT3A [0 = FLT3/SF3B1/IDH2
Bl = FLT3/WT1/NRAS Il = FLT3/DNMT3A/NRAS I = FLT3/SF3B1/IDH2/NRAS

[ = SF3B1/IDH2

C.M. McMahon, et al. Cancer Discov 2019;9: 1050—63
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u FOUNDATIONONE“HEME 10, 10 Acute myeloid leukemia (AML) 26 Apr 2019
(NOS)
405436
ABOUT THE TEST h - X
PATIENT ’ h
Microsatellite status —-M S-Stable
Tumor Mutational Burden ~-TM B-Low (2 Muts/Mb)
j h
For a completelist of the genes assayed, please refer to the Appendix.
PH FEsssssssEsssEEEsEEEsEEEEEEEEEEEEEEEEY
KITD816V u
ORDERING PHY SICIAN Fukushima, Kentaro n RUNX1RUNX1-RUNX1T1fusion :
MEDICAL FACILITY Osaka University Hospital : :
ADDITIONAL RECIPIENT HM -SCREEN 0 10FFICE o *
MEDICAL FACILITY ID 314128 3 Therapies with Clinical Benefit 6 Clinical Trials

PATHOLOGIST Not Provided

SPECIM EN

SPECIMEN SITE Bone Marrow
SPECIMEN ID 10

SPECIMEN TYPE Slide

DATE OF COLLECTION 14 June 2018
SPECIM EN RECEIVED 16 April 2019

2 Therapies with Lack of Response

BIOM ARKER FINDINGS ACTIONABILITY

Microsatellite status —M S-Stable

No therapies or clinical trials. see Biomarker Findings section

Tumor Mutational Burden —TMB-Low (2

Muts/Mb)

No therapies or clinical trials. see Biomarker Findings section

THERAPIESW ITH CLINICAL BENEFIT THERAPIESW ITH CLINICAL BENEFIT
GENOMIC FINDINGS (IN PATIENT’STUM OR TYPE) (IN OTHER TUM OR TYPE)
. - .
* *

KIT - D816V

eUEEEEEEEEEE N,

6 Trials seep.8

* s D —————————————————————————————————r T ————————————————————————————————————
R RN EEENNNEEEEENEEENEEEENNEEEEEENEENNNEEENNNNEENENEEENNNEEENENNEEEENNNENNNENEEENENEEENENEEEENENEEEEEEEEEEEEEEEEEE®

none Dasatinib .
Amatinib’
Nilotinib
Ponatinib E
A sunitinib ' ’,:

a (B &)

23



N AML : FIT3PRERAEE DT R/ 2 —> (BBERF)
CAG Gilteritinib

| FLT3-ITD BCR-ABL

| | non-CR
Day0 Day25 Day328
Day0 Day25 Day328
WT1 Y421fs*5 38.35 45.145
FLT3 E598_Y599insTGSSDNEYFYVDFREYE 38.35 41.58
TP53 E11Q 38.35 45.145
PTCH1 M1V 966 | 0
BCR-ABLifusion | o [ 499
INUP98-HOXA9fusion | o | 2895
RUNX1 rearrangement intron7 0 27.74

= MARREIEREFR L. GilteritinibBEFIEE(CT
NUP98-HOXA9, BCR-ABLD Z A — » H'BATE{L L 7=
CEBIER. BEH)
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AML clonal heterogeneity %Z {818 TZ 4 Ly

D835F

DNMT3A " FLT3
R882H
DNMT3A " FLT3

R882H D835V, S838P

DNMT3A FLT3

D835l

R882H
DNMTS3A
i g - -

711
FLT3 o FLT3 e R882H ITD #2, D835V, S838P
FLr3 " DNMT3A " FLT3 . "™
ITD #2 R882H ITD #1, D835V
FLT3 DNMT3A R882H FLT3 ITD #2
DNMT3A FLT3
Pre-Quizartinib Relapse
S
5 FLT3 ITD #1
§] 2 E FIT3 o2 R374G D835G
1 J FLT3 ITD #1 WT1
FLT3 ITD #2
R882H
DNMT3A

Pre-Quizartinib Relapse  gmith et al. Blood Adv. 2021
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