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Acquired sideroblastic anemia, characterized by bone marrow ring

sideroblasts (RS), is predominantly associated with myelodysplastic syndrome (MDS). Although somatic
mutations in splicing factor 3b subunit 1 (SF3B1), which is involved in the RNA splicing machinery,
are frequently found in MDS-RS, the detailed mechanism contributing to RS formation is unknown. To
explore the mechanism, we established human umbilical cord blood-derived erythroid progenitor-2
(HUDEP-2) cells stably expressing SF3B1K700E. SF3B1K700E expressing cells showed higher proportion
of RS than the control cells along with erythroid differentiation. In SF3B1K700E expressing cells,
ABCB7 and ALAS2, known causative genes for congenital sideroblastic anemia, were downregulated.
ABCB7-knockdown HUDEP-2 cells revealed an increased frequency of RS formation along with erythroid
differentiation. Finally, RNA-seq analysis of MDS clinical samples demonstrated decreased expression
of ABCB7 by the SF3B1 mutation.



(MDS: Myelodysplastic

syndrome) (MDS-RS: MDS with ring sideroblasts) MDS-RS
RNA SF3B1
SF3B1 MDS-RS SF3B1
MDS
MDS-RS
MDS-RS SF3B1 (RS: ring
sideroblasts)
HUDEP-2 PBABE-
puro SF3B1-K700E OP9
HUDEP-2 ABCB7

MDS-RS RNA-seq



SF3B1-K700E HUDEP-2

SF3B1 HUDEP2 SF3B1"
SF3B1K7% 0P9 day6-

7 May-Grunwald Giemsa Prussian blue
May-Grunwald Giemsa

Prussian blue

SF3B1"™% HUDEP-2 RS RS
1 SF3B1K7 HUDEP-2
ABCB7 ALAS2 2

MDS RNA-seq SF3B1 MDS
(SF3BI"™-MDS)  SF3B1 MDS (SF3B1"-NDS) SF3BI"™'-
MDS ABCB7 ALAS2

SF3B1
CSA SF3B1
ABCB7
SF3B1WT SF3B1K700E

SF3B1 HUDEP-2 RS



e
0.015- ‘ |

< .

go.mo- : I

Fy

ABCB7 expression
ormalized

o0
.

&
< é@"\ of#
< é$5

SF3B1 HUDEP-2

ABCB7

ABCB7 RS
0P9

ABCB7

RT-PCR ABCB7

ALAS2

control shRNA

3 ABCB7

HUDEP-2

ALAS2 expression
(normalized by GAPDH)

HUDEP-2

ALAS2 mRNA

ABCB7 ALASZ

ABCB7 shRNA5, shRNAG

ABCB7 shRNAS

RS

HUDEP-2

RS

ABCB7

ABCB7

ABCB7

Prussian blue

3

ALASZ

HUDEP-2

ABCB7 shRNA




3l

ALAS2 expression

(normalized by GAPDH)

4 ABCB7

ALAS2

a-Tubulin

HUDEP-2

W T g—— g—

22 3¥s as
S QF @ =
oG <5 <g
ALAS2 ALAS2



16 16 2 6

Abe Kotaro Kanehira Masahiko Ohkouchi Shinya Kumata Sakiko Suzuki Yamato Oishi Hisashi
Noda Masafumi Sakurada Akira Miyauchi Eisaku Fujiwara Tohru Harigae Hideo Okada Yoshinori

Targeting stanniocalcin- 1- expressing tumor cells elicits efficient antitumor effects in a 2021

mouse model of human lung cancer

Cancer Medicine -
DOl

10.1002/cam4.3852

Ichikawa Satoshi Fujiwara Tohru Saito Kei Sakurai Kazuki Inokura Kyoko Fukuhara Noriko -

Yokoyama Hisayuki Onodera Koichi Onishi Yasushi Kameoka Junichi Harigae Hideo

Salvage Cord Blood Transplantation for Sustained Remission of Acute Megakaryoblastic Leukemia 2021

That Relapsed Early after Myeloablative Transplantation

Internal Medicine -
DOl

10.2169/internalmedicine.6796-20

Nishimura Akira Hirabayashi Shinsuke Hasegawa Daisuke Yoshida Kenichi Shiraishi Yuichi 68

Ashiarai Miho Hosoya Yosuke Fujiwara Tohru Harigae Hideo Miyano Satoru Ogawa Seishi

Manabe Atsushi

Acquisition of monosomy 7 and a RUNX1 mutation in Pearson syndrome 2020

Pediatric Blood & Cancer -
DOl

10.1002/pbc.28799

Ichikawa Satoshi Fujiwara Tohru Saito Kei Fukuhara Noriko Yokoyama Hisayuki Hatta -

Shunsuke Onodera Koichi Onishi Yasushi Fujishima Fumiyoshi Ichinohasama Ryo Harigae Hideo

A novel case of y & T cell leukemia with recurrent genetic abnormalities accompanied by 2020

agranulocytosis

Annals of Hematology

DOl
10.1007/s00277-020-04241-w




61

2020
770 778

DOl

10.11406/rinketsu.61.770

Iwaki K, Fujiwara T, Ito T, Suzuki C, Sasaki K, Ono K, Saito K, Fukuhara N, Onishi Y, Yokoyama 249

H, Fujimaki S, Tanaka T, Tamura H, Fujiwara M, Harigae H

Flow cytometry-based photodynamic diagnosis with 5-aminolevulinic acid for the detection of 2019

minimal residual disease in multiple myeloma

Tohoku J Exp Med 19-28
DOl

10.1620/tjem.249.19

Kedar PS, Harigae H, Ito E, Muramatsu H, Kojima S, Okuno Y, Fujiwara T, Dongerdiye R, Warang 60

PP, Madkaikar MR

Study of pathophysiology and molecular characterization of congenital anemia in India using 2019

targeted next-generation sequencing approach

Int J Hematol 408-416
DOl

10.1007/s12185-019-02716-9

Nakagawa R, Onishi Y, Kawajiri A, Onodera K, Furukawa E, Sano S, Saito K, Ichikawa S, Fujiwara 98

T, Fukuhara N, Harigae H

Preemptive therapy for cytomegalovirus reactivation after daratumumab-containing treatment in 2019

patients with relapsed and refractory multiple myeloma

Ann Hematol 1999-2001

DOl
10.1007/s00277-019-03645-7




Fujiwara T 60

Sideroblastic anemia 2019

Rinsho Ketsueki 408-416
DOl

10.11406/rinketsu.60.408

Saito K, Fujiwara T, Hatta S, Morita M, Ono K, Suzuki C, Fukuhara N, Onishi Y, Nakamura Y, 39

Kawamata S, Shimizu R, Yamamoto M, Harigae H

Generation and molecular characterization of human ring sideroblasts: A key role of ferrous 2019

iron in erythroid differentiation and ring sideroblast formation

Mol Cell Biol

pii: e00387-18

DOl
10.1128/MCB.00387-18

Saito K, Fujiwara T, Hatta S, Morita M, Ono K, Suzuki C, Fukuhara N, Onishi Y, Nakamura Y,
Kawamata S, Shimizu R, Yamamoto M, Harigae H

Generation and molecular characterization of human ring sideroblasts: A key role of ferrous 2019
iron in erythroid differentiation and ring sideroblast formation
Mol Cell Biol
DOl
10.1128/MCB.00387-18
Fujiwara T 60
Molecular pathophysiology of sideroblastic anemia 2018
Rinsho Ketsueki 1979-1987

DOl
10.11406/rinketsu.59.1979




Kato H, Itoh-Nakadai A, Matsumoto M, Ishii Y, Watanabe-Matsui M, lkeda M, Ebina-Shibuya R, Sato 19

Y, Kobayashi M, Nishizawa H, Suzuki K, Muto A, Fujiwara T, Nannya Y, Cazzola M, Ogawa S,

Harigae H, lgarashi K

Infection perturbs Bach2- and Bachl-dependent erythroid lineage chioce to cause anemia 2018

Nat Immunol 496-497
DOl

10.1038/s41590-018-0202-3

Fujiwara T, Harigae H 133

Molecular pathophysiology and genetic mutations in congenital sideroblastic anemia 2019

Free Radic Biol Med 179-185
DOl

10.1016/j - freeradbiomed.2018.08.008

Ishida H, Imamura T, Morimoto A, Fujiwara T, Harigae H 60

Five-aminolevulinic acid: New Approach for Congenital Sideroblastic Anemia 2018

Pediatr Int 496-497
DOl

10.1111/ped. 13558

Hatta S, Fujiwara T, Yamamoto T, Saito K, Kamata M, Tamai Y, Kawamata S, Harigae H 103

A defined culture method enabling the establishment of ring sideroblasts from induced 2018

pluripotent cells of X-linked sideroblastic anemia

Haematologica e188-e191
DOl

10.3324/haematol .2017.179770




15 2 8

Fujiwara T, Suzuki C, Sasaki K, Sano S, Ono K, Saito K, Onodera K, Ichikawa S, Fukuhara N, Onishi Y, Hisayuki Y, Harigae H.

FOG1-DEPENDENT TRANSCRIPTIONAL NETWORK INVOLVES GLUCOSE METABOLIC REGULATION OF ERYTHROID CELLS.

25

2020

Ono K, Fujiwara T, Saito K, Suzuki C, Takahashi N, Yan Y, Onodera K, Ichikawa S, Fukuhara N, Onishi Y, Hisayuki Y, Fujimaki
S, Nakamura Y, Harigae H.

TRANSCRIPTIONAL REGULATION OF FERROPTOSIS IN X-LINKED SIDEROBLASTIC ANEMIA.

62

2020

Ono K, Fujiwara T, Saito K, Suzuki C, Takahashi N, Yan Y, Onodera K, Ichikawa S, Fukuhara N, Onishi Y, Hisayuki Y, Fujimaki
S, Nakamura Y, Harigae H.

ROLE OF FERROPTOSIS IN X-LINKED SIDEROBLASTIC ANEMIA.

25

2020

Fujiwara T, Ochi T, Suzuki C, Ono K, Saito K, Fukuhara N, Onishi Y, Yokoyama H, Nakamura Y, Harigae H.

Establishment of congenital sideroblastic anemia model due to ABCB7 defect.

82

2020




Ono K, Fujiwara T, Saito K, Suzuki C, Takahshi N, Yan Y, Onodera K, Ichikawa S, Fukuhara N, Onishi Y, Yokoyama H, Nakamura
Y, Harigae H.

Impact of ferroptosis in X-linked sideroblastic anemia.

82

2020

Fujiwara T, Suzuki C, Ochi T, Ono K, Saito K, Fukuhara N, Onishi Y, Hisayuki Y, Fujimaki S, Nakamura Y, Harigae H

Characterization of congenital sideroblastic anemia model due to ABCB7 defects: How do defects in iron-sulfur cluster
metabolism lead to ring sideroblast formation?

The 61th American Society of Hematology

2019

Fujiwara T, Saito K, Suzuki C, Ono K, Fukuhara N, Onishi Y, Nakamura Y, Harigae H

EPIDEMIOLOGY AND MOLECULAR CHARACTERIZATION OF CONGENITAL SIDEROBLASTIC ANEMIA

The 8th International Bioiron Society

2019

Suzuki C, Fujiwara T, Shima H, Saito K, Ono K, Fukuhara N, Onishi Y, Hisayuki Y, Fujimaki S, Nakamura Y, Harigae H

Proteomic analysis of mitochondrial membrane protein FAM210B in erythroid cells

The 61th American Society of Hematology

2019




Ono K, Fujiwara T, Saito K, Suzuki C, Takahashi N, Onodera K, Ichikawa S, Fukuhara N, Onishi Y, Hisayuki Y, Nakamura Y,
Harigae H

Molecular Characterization and Novel Therapeutic Strategy for X-linked Sideroblastic Anemia Associated with ALAS2 Missense
Variants

The 61th American Society of Hematology

2019

Fujiwara T

Ring sideroblast and iron metabolism

The 81th Annual Meeting of the Japanese Society of Hematology

2019

1.Saito K, Fujiwara T, Hatta S, Okitsu Y, Fukuhara N, Onishi Y, Nakamura Y, Harigae H

Generation and molecular characterization of human ring sideroblasts

The 60th American Society of Hematology

2018

Saito K, Fujiwara T, Hatta S, Onodera K, Ichikawa S, Fukuhara N, Onishi Y, Nakamura Y, Harigae H

Characterization of in vitro model of X-linked sideroblastic anemia

80

2018




Ohashi K, Fujiwara T, Onodera K, Saito Y, Ichikawa S, Kobayashi M, Okitsu Y, Fukuhara N, Onishi Y, Harigae H

Establishment of a screening system to identify novel GATA-2 transcriptional regulators

80

2018

Onishi Y, Fujiwara M, Sano S, Nakagawa R, Kawajiri A, Saito K, Onodera K, Ichikawa S, Fukuhara N, Fujiwara T, Harigae H

Cyclosporine A treatment for T-cell large granular lymphocyteic leukemia: a single-center experience

80

2018

80

2018







