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Despite the success with tyrosine kinase inhibitors gTKI) in most patients
with chronic myelogenous leukemia (CML), some patients with advanced phase of CML still experience
TKI resistance. Previous report indicated that Pi3K/mTOR signaling acted as a bypass signaling for
survival when BCR/ABL is inhibited by TKI. However, the exact mechanism by which mTOR activation
remains to be elucidated. To address this question, in this study we performed comparative RNA seq
approach of tumor sample in advanced CML patients in comparison to those of patients with chronic
phase. As a result, we found that an mTOR component was deregulated in advanced CML, which resulted
in mTOR pathway deregulation. We are now performing in vitro experiment whether mTOR pathway
deregulation could be induced by such deregulation of an mTOR componet.
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Fig.1 Informed consent from 8 patients (Pt) with CML
sample RNA extraction for:

-CP Pts before TKI (n=4)

-AP/BC Pts before TKI (n=4)

RNA sequencing

Comparative Gene
expression analysis

!

CMU-AP/BC

Identification of candidate
deregulated mTOR related
gene enriched in AP/BC:

Raptor




4. WFFERR

mTOR A RO EEEREFE D 5 6| K52 Raptor 238, #E/TH] CML (23 THLHIE 2 5 1) T
WhHEE, EERBIRE V- RNAseq CHERR L7-, ZOHE(X, mTOR &K AAZH & L=
72 TKI M ARIE OB F BN 2 AIREMEN & 5, Raptor 78 & D L 9 7e iy CHEATH CML 12
BOWTHRBEENAONDONEIAHATHY , BifELY ) Ly —27 2 AR Chip vV—27 =
A MWTEORF AT T 5, iz, #1TH CML (238 T Raptor 23l z 52 F T
WD HEFF & 3 % % . Raptor 2 #E1TH] CML filatk © & 5 K562 MifakkiC bl 58l < & 25 5%
BRAZ4T\, in vitro © TKI i E X5 02 REE L TW A HTCTh 5 (Fig. 2),

PI3K/Akt

!

mTORCA1

Ectopic expression
K562 cell line

Growth 1. Proliferation?

2. Induction of TKI resistance?
“-l.,
& .
§ Death »
A J

* L4
..-“

5. TR ILE
(Mestamsc) GE o 81F)

1. TakedaR, *Yokoyama K, Ogawa M, Kawamata T, Tomofusa F, Kondoh K,
Tomomi T, Nakamura S, Ito M, Yusa N, Shimizu E, Ohno N, Uchimaru K,
Yamaguchi R, Imoto S, Miyano S, and Tojo A. The first case of elderly
TCF3-HLF-positive B-cell acute lymphoblastic leukemia. Leuk lymphoma. 2019.
Accepted for publication

2. Nakamura S, *Yokoyama K, Shimizu E, Yusa N, Kondoh K, Ogawa M, Takei T,
Kobayashi A, Ito M, Isobe M, Konuma T, Kato S, Kasajima R, Wada Y, Inoue-Nagamura
T, Yamaguchi R, Takahashi S, Imoto S, Miyano S, and *Tojo A. Prognostic impact of
circulating tumor DNA status post-allogeneic hematopoietic stem cell transplantation in
AML and MDS. Blood. 2019. [Epub ahead of print]

3. Yokoyama K, Shimizu E, Yokoyama N, Nakamura S, Kasajima R, Ogawa M, Takei T, Ito
M, Kobayashi A, Yamaguchi R, Imoto S, Miyano S, Tojo A. Cell lineage-oriented
sequencing unveils the ontogeny of acute myeloid leukemia with myelodysplasia-related
changes. Blood Adv. 2(19): 2513-21, 2018



4. Nakamura S, Yokoyama K, Yusa N, Ogawa M, Takei T, Kobayashi A, Ito M, Shimizu E,
Kasajima R, Wada Y, Yamaguchi R, Imoto S, Furukawa Y, Inoue-Nagamura T, Miyano S,
Tojo A. Personalized circulating tumor DNA dynamically predicts response and/or
relapse in hematological malignancies. /nt J Hematol. 108(4):402-10, 2018
5. Kobayashi M, Yokoyama K, Shimizu E, Yusa N, Ito M, Yamaguchi R, Imoto S, Miyano S,
Tojo A. Phenotype-based gene analysis allowed successful diagnosis of X-linked
neutropenia associated with a novel WASP mutation in a Japanese adult patient. Ann
Hematol. 97(2):367-9, 2017
6. Takei T, Yokoyama K, Nakamura S, Yusa N, Shimizu E, Kasajima R, Ogawa M, Tanoue S,
Konuma T, Takahashi S, Kobayashi A, Yamazaki M, Yamaguchi R, Imoto S, Miyano S,
*Tojo A. Azacitidine effectively reduces TP53-mutant leukemic cell burden in secondary
acute myeloid leukemia after cord blood transplantation. Leuk lymphoma. 59(11):2755-6,
2018 DOI: 10.1080/10428194.2018.1443335
7. Higuchi H, Yamakawa N, Imadome KI, Yahata T, Kotaki R, Ogata J, Kakizaki
M, Fuyjita K, Lu J, Yokoyama K, Okuyama K, Sato A, Takamatsu M, Kurosaki
N, Alba SM, Azhim A, Horie R, Watanabe T, Kitamura T, Ando K, Kashiwagi T,
Matsui T, Okamoto A, Handa H, Kuroda M, Nakamura N, Kotani A. Role of
exosomes as a proinflammatory mediator in the development of
EBV-associated lymphoma. Blood. 2018;131(23):2552-67.
8. Ogawa M, Yokoyama K, Hirano M, Ochi K, Kawamata T, Ohno N, Shimizu E, Yokoyama
N, Yamaguchi R, Imoto S, Uchimaru K, Miyano S, Imai Y, Tojo A. Different clonal
dynamics of chronic myeloid leukaemia between bone marrow and the central nervous

system. Br J Haematol. 2017, 183(5):842-5. DOI: 10.1111/bjh.15065

(FR%F] Gt 51F)

1. Nakamura S, Yokoyama K, Shimizu E, Yusa N, Kondoh K, Ogawa M, Takei T, Kobayashi
A, Ito M, Isobe M, Konuma T, Kato S, Kasajima R, Wada Y, Inoue-Nagamura T, Yamaguchi
R, Takahashi S, Imoto S, Miyano S, and Tojo A. Circulating tumor DNA predicts
post-allogeneic hematopoietic stem cell transplantation in AML and MDS. Molecular Med
Tri-Con 2019

2. Nakamura S, Yokoyama K, Shimizu E, Yusa N, Kondoh K, Ogawa M, Takei T, Kobayashi
A, Ito M, Isobe M, Konuma T, Kato S, Kasajima R, Wada Y, Inoue-Nagamura T, Yamaguchi
R, Takahashi S, Imoto S, Miyano S, and Tojo A. Prognostic Impact of Circulating Tumor
DNA Status Post-Allogeneic Hematopoietic Stem Cell Transplantation in Acute Myeloid
Leukemia and Myelodysplastic Syndrome. 60th ASH Annual Meeting 2018

3. Sousuke Nakamura, Kazuaki Yokoyama, Nozomi Yusa, Kanya Kondo, Miho Ogawa,
Tomomi Takei, Asako Kobayashi, Mika Ito, Koji Jimbo, Susumu Tanoue, Masamichi Isobe,
Takaaki Konuma, Seiko Kato, Eigo Shimizu, Rika Kasajima, Yuka Wada, Rui Yamaguchi,
Seiya Imoto, Tokiko Nagamura-Inoue, Satoshi Takahashi, Satoru Miyano, Arinobu Tojo.
Residual circulating tumor DNA status in relapse prediction post allogeneic hematopoietic
stem cell transplantation. %5 13 EI/EMEREMETT R Y MU — 7 EHEES VAR T T A 2018

4. Sousuke Nakamura, Kazuaki Yokoyama, Nozomi Yusa, Kanya Kondo, Miho Ogawa,
Tomomi Takei, Asako Kobayashi, Mika Ito, Koji Jimbo, Susumu Tanoue, Masamichi Isobe,
Takaaki Konuma, Seiko Kato, Eigo Shimizu, Rika Kasajima, Yuka Wada, Rui Yamaguchi,



Seiya Imoto, Tokiko Nagamura-Inoue, Satoshi Takahashi, Satoru Miyano, Arinobu Tojo. fi
5 ORIE B DNA % H\ 72 AML 3 X O'MDS OB NRAFIR 2 ORI B~ 5 % R
fr. % 80 [A] H AR M ik 22 e = 2018

5. AR, BLFNBA, rpReet, ROFRSE. WEAKEIE, SR, LnE, HoolEik, =
&, HEAH : Circulating tumor DNA predicts relapse after allogeneic hematopoietic stem
cell transplantation in AML and MDS. % 77 [8] H A 222 ES 2018 4

(XF) Gt 4fF)

- N T EIBE O B PR I - i 8 1B -, B A7 e SR A1l 25 MERE 2018

LIRS A DEGIR S — 7 = 2281 D AN LARE Watson OTEH. ESFD H A 2017
CANBEBEE AWK — 7 = A, EBENE 2017

CNLHRED b Y & AW R B, YL S 2017

=~ W N

(PEFEIA PERE)
OmEiRde G 0 fF)

OBfsiREL GE - 0f)

(£ Dfh)
R IS — D

6. HFFTHELAE
RFRtEIE L

KEHEIC K DHP5EIE, HFEE O ER L BEICBOWTERT 2 b0 T, £D7D, HHFEOERRLIIERR DO AEKEFIC
ONTIE, EOEFEFICHESS O TR, ZOMEARICET 2 RERLEMIT. sIREFEACRESNET,



