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Identification and functional analysis of gene aberrations in hematological
malignancy with complex chromosomal abnormality using RNA-seq analysis
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1. We have analyzed 48 cases of hematological malignancy using RNA-seq.
2. We have identified RUNX1-GRIK2as from relapsed/secondary acute myeloid leukemia (AML) with
complex chromosomal abnormalities. This case was initially diagnosed as AML with inv(16)(p13;qg22)
/CBFB-MYH11 (FAB classification M4Eo). The truncated RUNX1 generated from RUNX1-GRIK2as induced the
expression of the granulocyte colony-stimulating factor (G-CSF) receptor on 32D myeloid leukemia
cells and enhanced proliferation in response to G-CSF. We found that several SNVs with high
pathogenic scores were common in both initial and relapsed leukemia. Furthermore, the alteration of
TP53 G245S occurred only at relapse.
3. We have also identified TM7SF3-VPS13B and VPS13B-RUNX1 from RUNX1-RUNX1T1l-positive AML with t(8;
12;21)(q22:p12;022), ETV6-1APP and ETV6-ABCC9 from two cases of AML with 12p abnormalities, and
ICS?-M2¥53 from blastic NK cell leukemia with complex chromosomal abnormalities involving t(4;18)
gs1;921).
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# 1 Mutation profile of initial diagnosis and relapse

Gene Mutation Allele frequency (%) FATHMM prediction
Initial diagnosis Relapse pathogenic score*

MTMR9 R409H 60.0 41.7 0.98
GPBARI R43C 58.6 52.6 0.95

ITFG3 P7IL 553 51.8 0.98
HDAC9 QI122H 52.7 83.3 0.80

TNSI R970W 455 51.4 0.98

DYSF R345W 455 25.0 0.91
NOTCHI1 QI134R 36.2 61.1 0.94
NCOA3 E163K 345 30.8 0.98

TP53 G2458 0.0 93.5 0.99

*FATHMM (Functional Analysis through Hidden Markov Models) prediction pathogenic score is cited

from COSMIC (Catalogue of Somatic Mutations in Cancer) web site

(https://cancer.sanger.ac.uk/cosmic).



TP53

TP53

pathogenic
M4Eo
( )

CBFB-MYH11

©) 1(8;12;21) (q22:p12;022) RUNXI-RUNX1T1 AML
TM7SF3-VPS13B VPS13B-RUNX1 VPS13B  RUNXIT1
700kb 3 12p12 TM7SF3 TM7SF3-VPS13B
5 21q22 e vt
RUNX1 VPS13B-RUNX1 spp Con | el
RUNX1T1 /
VPS138 ot \ Gen
2qzz & Tel
RUNX1
RUNX1-RUNX1T1 AML
VPS13B
( )
4 12 AML2 ETV6-ABCCY ETV6-1APP
ETV6 exon 1  ABCCI9(ATP-binding cassette, sub-family C member 9)
5 UTR ETV6 exon 4  IAPP(islet amyloid polypeptide) 5 UTR
ABCCI 1APP 12
GFP ABCC9
1APP ETV6 exon 1
3 exon 4
ETV6
ETV6-ABCC9 ETV6-IAPP
Karyotype: 44,XX,add(3)(q11),-5,-9,add(12)(p11),-14, Karyotype: 46,XY,del(12)(p13)
del(17)(q23),-18-20,-21,add(21)(p11),-22,+der(?)t(?;9)
(?;q13),+mar osmb
10M ETV6 IAPP
d m:v?>\%< e i C
er| % el(12p) en
(5) CD4+CD56+ NK t(4;18)(031;921)
4931 MAML3 18021 TCF4  inframe TCF4-MAML3
TCF4 MAML3 AML



MAML3 MAML3 WNT

GSEA(Gene Set Enrichment Analysis) WNT
(6) t(6;9;22)(925;934;011.2) BCR-ABL1 625
ARIDIB  exon 4 22q12.2 EMIDI  exon 12  inframe
ARID1B EMID1
BCR 6Mb t(6;9;22)(g25;934;q11.2)

£(6;22)(q25;q12.2)  t(9;22)(q34;q11.2)

< >

1. Abe A, Yamamoto Y, Katsumi A, Yamamoto H, Okamoto A, Inaguma Y, Iriyama C, Tokuda
M, Okamoto M, Emi N, Tomita A. Truncated RUNX1 generated from the fusion of RUNX1
to antisense GRIK2 via a cryptic chromosome translocation enhances sensitivity
to granulocyte colony-stimulating factor. Cytogenetic and Genome Research 2020 (in
press). doi: 10.1159/000508012

2. Abe A, Yamamoto Y, Katsumi A, Okamoto A, Tokuda M, Inaguma Y, Yamamoto K, Yanada
M, Kanie T, Tomita A, Akatsuka Y, Okamoto M, Kameyama T, Mayeda A, Emi N. Rearrangement
of VPS13B, a causative gene of Cohen syndrome, in a case of RUNX1-RUNX1T1 leukemia
with t(8;12;21).Int J Hematol. 2017 Dec 20. doi: 10.1007/s12185-017-2387-X.



7 7 0 1

Abe A, Yamamoto Y, Katsumi A, Yamamoto H, Okamoto A, Inaguma Y, Iriyama C, Tokuda M, Okamoto M,
Emi N, Tomita A.

Truncated RUNX1 generated from the fusion of RUNX1 to antisense GRIK2 via a cryptic chromosome 2020

translocation enhances sensitivity to granulocyte colony-stimulating factor

Cytogenetic and Genome Research -
DOl

10.1159/000508012

Inoue C, Sobue S, Kawamoto Y, Nishizawa Y, Ichihara M, Abe A, Hayakawa F, Suzuki M, Nozawa Y, 525

Murate T.

Involvement of MCL1, c-myc, and cyclin D2 protein degradation in ponatinib-induced cytotoxicity 2020

against T3151(+) Ph+leukemia cells.

Biochem Biophys Res Commun. 1074-1080
DOl

10.1016/j .bbrc.2020.02.165.

Abe A, Yamamoto Y, Katsumi A, Okamoto A, Tokuda M, Inaguma Y, Yamamoto K, Yanada M, Kanie T, 108

Tomita A, Akatsuka Y, Okamoto M, Kameyama T, Mayeda A, Emi N.

Rearrangement of VPS13B, a causative gene of Cohen syndrome, in a case of RUNX1-RUNX1T1 2018

leukemia with t(8;12;21)

Int J Hematol. 208-212
DOl

10.1007/s12185-017-2387-X.

Inoue C, Sobue S, Aoyama Y, Mizutani N, Kawamoto Y, Nishizawa Y, Ichihara M, Abe A, Hayakawa F, 15

Suzuki M, Nozawa Y, Murate T.

BCL2 inhibitor ABT-199 and JNK inhibitor SP600125 exhibit synergistic cytotoxicity against 2018

imatinib-resistant Ph+ ALL cells

Biochem Biophys Rep. 69-75

DOl
10.1016/j .bbrep.2018.07.001.




Abe A, Yamamoto Y, lIba S, Kanie T, Okamoto A, Tokuda M, Inaguma Y, Yanada M, Morishima S, 55

Mizuta S, Akatsuka Y, Okamoto M, Kameyama T, Mayeda A, Emi N

ETV6-LPXN Fusion Transcript Generated by Gain of t(11;12)(g12.1;pl13) in a Patient with 2016

Relapsing Acute Myeloid Leukemia with NUP98-HOXA9

Genes Chromosomes Cancer 242-250
DOl

10.1002/gcc. 22327

Abe A, Mizuta S, Okamoto A, Yamamoto Y, Kameyama T, Mayeda A, Emi N. 38

Transcriptional activation of platelet-derived growth factor receptor a and GS homeobox 2 2016

resulting from E26 transformation-specific variant 6 translocation in a case of acute myeloid

leukemia with t(4;12)(q12;p13)

Int J Lab Hematol 15-18
DOl

10.1111/ij0h.12450.

Niwa Y, Minami Y, Abe A, Hayakawa F, Yamada K, Naoe T 57

Wnt signaling is associated with cell survival in the interaction between acute myeloid 2016

leukemia cells and stromal cells

Leuk Lymphoma 2192-2194

DOl
10.3109/10428194.2015.1124995

TCF4-MAML3 CD4+CD56+ NK

81

2019




ETV6

80

2018

RUNX1-GRIK2

79

2017

ETV6

PDGFRa

GSX2

t(4;12)

AML

78

2016

(EMI NOBUHIKO)

(30185144)

(33916)




(YAMAMOTO YUKIYA)

(90410703)

(33916)




