(®)
2021 2023

Targeting minimal residual leukemic stem cells
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Relapse still remains the crucial obstacle for the treatment of AML. We
evaluated measurable residual leukemic stem cells (MR-LSC) by utilizing TIM-3 expression, a
functional marker of LSC. Gene analysis of CD34+CD38- cells disclosed TIM-3+ cells share
patient-specific mutations identical to the initial, remission, and relapsed AML clones, but TIM-3-
did not. RNA-seq analysis demonstrated most CD34+ cells at diagnosis/relapse belonged to the same
AML-cluster, showing higher LSC-related expression. Notably a tiny population at remission was again
distributed within the same AML-cluster. TIM-3 was highly expressed in AML-cluster at
diagnosis/relapse as well as remission. Frequency of CD34+CD38-TIM-3+ LSC were enumerated by
flowcytometry in patients with remission. Only ~20% who _achieved MR-LSClow status relapsed, but ~80%
with MR-LSCint/high relapsed. MR-LSC is useful to predict outcomes of AML, and targeting TIM-3
signaling would pave the way for eradicating self-renewing AML-LSC.

TIM-3



XL C—19, F—19—1 (L&)

L. WFZEBRA B M DT 5

(1) RERDE~ AR LD e NEMLFRERE VTN T—T7a—% A P AR —
(MFC) (T & 2 el EE M HEBERC AR IS L 0 L B s Bl 1 s (AML) o> 3 iy s i (LSC) 1 IE &
i R (HSC) & [Rl— DR EZE CD34'CD38 /3 MiNICAAES D Z L vaE S e, HEEL 72
LSC % VT, MERESERE - B OEREER R0/ 2 7 A X 2@l se Bl S h T & 7=,
L, LSC & HSC ZHAMEIZIXABIT 2 Z L 3 TE T, LSC OAEMZFHIRHE DM X OE O
IEHEIRB IR TS+ CTh 2,

(2) BB FAERIFRI @RI AR MR R 2 AR S D b DD, T ORIZKREHD AL 137
I - HHR & 72D, LSCIIRRIREUE DG I LRY e BB 2 5 23, FEERITIR R RN
INTRIN B IRAFIE IR % LSC A EHER G &3 D83 IR (ICINEETdH » 72, HSC & LSC &l d
DERNRRE~Y— =PRI TND Z EITMA, YRFOEAN Tt o MiaterA o 2 g
IRRNT SR EECTH D Z LI LTz,

(3) Fex 23[RIE L7z LSC R FAFR HAEAE Sy T TIM-3 1%, HSC & LSC Z %54 2 A %0725y 1. TIM-
3FHUT LV ML LSC 2T 25 Z E N FRETH D VY ETAMFIEREIERE D | HEH iR
HrEAfe 2 ME % D Z RIS FA S L, D BOMIER £ 7213 > 7 vk /1 - L)L T DNA B 81128
FLORNA FEBLR, BOARBLE, =5 MEfMile &~ LT A I 7 AEHTAFREL 220 | REFIEO
H BT H D INEAF LSC DA F IR IR 24T 5 YE 3 B > 7=,

2. WHEDORRY

() AML BHERBRIRICEBW T, CD34'CD38 % LSC HERESY + TIM-3 L ZDfthod LSC ~—H—
(CD9Y, CD123 72 &) & 43kt~ — 71— (CD7, CD56 7 &) LA ot HlAs < 4yl L CTE o LSC
Oy [FET D, ALTFIERE - RIFARRTH CTHfeAY I CD34'CD38 TIM-3" LSC DIRAFHER & =~
— LT, BETHREOBERERT 2, TOH T, HbLIELL FHEZ TRIFEER, TIM-3 25
Tp LSC PR SRV EREE L, AL 1281 2 N &7 & ATRE 2 (measurable/minimal

residual disease; MRD) O EIEZ WENLT B,
E1 TIM-3/galectin-9 autocrine loopic & % TIM-3 signaling

D g Galectin-9
A (TIM-3 ligand)
X autocrine
loop
CD34+CD38- e e
[=hiibetaglinl cytoplasmic tail of TIM-3

(2) FATHFFEIZIRBWTLSC HE 28 TIM-3 D U
7w R T % galectin-9 % autocrine Kz
THEA - WL, TEFRIC TIM-3 v 7 vz
EHEL S5 2 LT, LSCIT & - TOMEEN

PDFTHBHTEERIL TS [ 1), A LR e
22 CIE TIN-3 & 7 F AV BLERIE DB 2 RAE S

TIM-3

Self-renewait Src family

kinase(SFK)
.. SH2 binding

.. motif

2T, TIM-3 T~— 7 SNAHIREEERFTH
TEREHEHTME LSC ORI/ 20 B D FREBIC B Y fHde, TIM-3" LSC > 2 L& /LG, DNA E2¥



ZREL RNAJEEL, RPAEHE, =7 MENTe E~ v F A I 7 AENTIZ LD TIM-3T LSC 4£H
DEFENE « RE—MWEHT D, EFET5 TIN3 LSC 7 v—r T, HuNMER O £ £ B
HPITHRT D TIM-3" LSC &, 7 m— (b &2 R T THIEIRICM A5 TIM-3" LSC & 04w
FHRHEOFIEZfRIAT 5, TOHFTAL A~ —h—EETE UL, TS TIM-3 MRD Bk
BEREOTR T, ERICHET HHEA THIREEE 220 | BRI 5 TIM-3 36 X OB 10
K BLERIAR 21T 9 2 & Ty KV EHER O 2RI BN EIR A ATRE & 72 5,

3. WFFED ik

(1) ALSHRECRITERAL 2 [T S L7 AML &5 > 7V 2 VT, TIN3 1Z K 27547 LSC O
BT & =2 ) v TV AT WERERT D, LSC Ay NG TIM-3 BtEsR & P4 & OB %
BREt L. b THTHNTAZR 2 MRD JIER A > b MRD i & RET 5,

@) v TR YT I AEHICIY | IRRERIZHEAFT D CD34°CD38 TIM-3'
LSC DA IR IR L OSBRI A | I - BRI & BT 2 Z LIk 0 | BAFEIRT
DHAN=ALEZDRITT v — T DR AR L. AML TR IRETME & FTRE - 2 1R IR B 6
~EBIT D,

(3) WMRJ 2 LSC OBIGFRIMANTITMZ T, 77 2 7 ZENTIC X D I1REHHIME TIM-3" LSC @
7 a— LA 5,

4. FFFERCR
(1) ERARRRIA 2 I TZAIFZEIC W T ARZARIERITT 66 BTG 2 1 7 /L& T4 CD34'CD38
ERHEAE Y NI R 5 TIM-3 FEBLSRICHEV 3RS T 2 & SAREMEF R A E R MRS
HURE 80%, HHREBIRE 50%, EFEBEE 0% LMD CHBIC TR E MBI Uiz, & OIS [RIFEE AR
RERICB W THRE LIz L 24, BRERZIZ R —5%2% 2 78 LUK & iR % 185 L7z 77 61

T, R 2 Eiia sy TIM-3 FEBLRICHE > T 3 REM Tl 972 &0 TIM-3 FHi=R & Al
BERESAEICHEL

(p<0. 0001, HR=8.56). Bt H 2. BAEZEREHADTIM-3+ LSCHEIFLAICELZBRIZIOERNUE
Allo-SCT# CD34+CD38- HSC
HICARAFS 2 TIN-3" LSC OB | e rote TIM-30BBULICSBMARATE
N s —p Low 1.0
NTHETRANAFT~—T—L L =5 (<60%)
L L . 0.8
THRHTOhOAZ AR L= (X €099
69.7% 0.6
_ < FH 5% - o Int
2)o TIM-3 DFEBURITHIFEIC 75 : ~60.90%) o4
5 LSC RFrEMENE <. 7D AML b os Int
HERE T T+ THDZ b, oAl “ ‘ 97.0% —, High g High log-rank 2.4e-14
é (>90°/o) 0 300 600 900 1200 1500
=

B KT —MROER HSC L&A ‘ B AR
LSC %732 OIZIER A %) 77 T eose

Y= A—EER LN




(2) TIM-3 1AL LSCIZHELT 508, TEH HSCITITFEET, LSC HH N TIM-3 U > K Gal9 &

PEAE « 43 L C LSC OAEfFBIb A RIREL T 54— 7

S U HHE R T BEBED T T B, D FHONT i;oljfzéﬁﬂ’ﬂcanonical WntiEEEHIET B3 TIM-32F )L
loo - LSC- speufu. LRP6

BRI L, WMEHAY & 720 18 5 R LT, TIN .;55

. al-9 4y i
3VIFMIED ., EF UK HFAEEESA, 31E | TSONY M den 6
%t canonical Wnt FRESAIMIERMED KGN TH 2 p-120 '" - . ) ‘m;,b;«?

catenin &M L% Wnt U H v RIFERIFRIIZHEE I
7= LARE®D LRP6 U »Fe{b% & 72 canonical Wnt #%
BOIEMEENAE T D Z E LML Y, BLEND

TIM-3 & Gal9 OFEABHERUA, TIM-3 2 antibody- %t) '

drug conjugate (ADC) N TIM-3 ‘F{/lﬁL“/ﬁﬂ‘ﬂ/Eﬁ@ﬁ\% cancer stemness

canonical
Wht pathway

KR DI EIDOBE A fRe L T & 7z, BRI ETO
in vitro B X W in vivo FEERITISWT, TIM-3 ADC 238¢ & &N RAYZR LSC FrEAER LD 7 —
X 23T, 81 MERRIGER O ERBITOMEE T TH B,

(3) WIRZHE, TRIRILEMI, FHREHIE O - R A Z VT CD34°CD38 43l iN T TIM-3
B & FaPE4Y 124513 T, BD Rapsody 12T 435 FEN O R DB FRBA T e 77 A4 U v Va5

2. 7 T ARE— T EAT R 5
o BaicftEmm 2 mEElo | -SNE analysis
UPN36 . UPNS57
BB CD34 BEPEABAL D RNA AR ’ g )
. L 2 AML cluster
FRBRIE R R, Th ) =
FROWIRET = — R THED ’
I TAR—ETERT HHD » : 2 2
: 7 Djl A Diagnosis
@D N u/ LH‘E# EF"] 1 %ﬁﬁfi E# % TN T 15 U 30 20 o 10 20 30
. A - detected cell number of detected cell number of
(CRD 58 H%E@ BEY AT AML cluster / all analyzed cells AML cluster / all analyzed cells
— i i Di i 1546 / 1548 Il
L@l TRiicsnhdr 7 A% D'aé’ﬂﬁs's 1180%1/12026217 SSHZ R T 2511449 celis
Relapse 479/765 cells Relapse  1029/1399 cells
— %287 (AML cluster),

AML cluster [3R3b72 AML ZFERICHR JAY & BE#R oD LSC-signature Td % LSC17 EinFHE (Ng
S,Dick JE, et al. Nature 2016) 2> 7 7 A X — X 0 L HEICERBEI L Tz, BBV 2
ST, FIBHEHITO AML cluster |% LSC signature [ X384~ 2 235, Bl NgE: D = » F [
{57 HEFS L O dormancy BAMGEAS T O R BUERAUL, FAEHI & BT - R E IIRE < R oT
BY | TR OWRT DAL B A RIS & FEBL LTz, CD34 BtEMilafto> TIM-3 584
BD AbSeq THFIL7=& 2 A, &7 = —XIZEBWT AML cluster [Z2EFMIEIZ BT TIM-3 258
L. 7othor 722 =10 b TIM-3 OFRBERITAHZEICEME TH o7z, WR2R S 2fkE 4 @
L T CD34 Bt BN @ TIM-3 BtEffix LSC 7 v — V(b0 S Ch v | AR NEIRR;
IR E T 2OREGHNTH L 2 L 2BD TR LT,



1) 57 27 ZAED D BTI3BPELSCO 7 B — RISV TRE L7z,
FIRBH « FEFERE T L7 TR S8R TR R 2 FEEE & LT, CD34'CD38 4318 CTIM-3" LSC & #ilifk

- SN >
L N ddPCR &\_ T v 7 o i Mutant allele frequency Freq y of TIM-3+ cells
Patient ase-spectiic Diagnostic phase CR phase Relapse phase in CD34+CD38- fraction
L& L CAE W&+ TIM-3+ TIM-3- TIM-3+ TIM-3- TIM-3+ TIM-3- at CR phase
UPN19 IL2RAV143M 046 0.41 0.49 0.00 0.52 0.00 69.2%
i E: O) B = UPN28 PTEN R233Q <0.01 N.D 0.14 N.D 0.51 N.D 68.8%
228 *ﬁ 'ﬂ 4 % *ﬁ pi" UPN59 SMC1A R586W 0.50 N.D 0.52 0.08 0.50 0.52 91.7%

L7z, R, Y7
SIER & 7T, B 2 IEUPNGO Tk, 2R ODCD34°CD38 43 2331 5 TE A AT IM-3 A Tl SMCLAZE
B3 BSOS, TIN-3" HIIO 0 SHCIAZE ARt U=, BRI O#%/\CD34°CD38 TIM-
ST EN AT SUCIAZE T S L, FFFEIRFIC BRI STz, TIE3I3 F RIS b RIS T BT
B IR TR FLSC AL T~ DAEEERMRD~—h — L LTHTH D Z L2 LN LTz,

(5) E&PR EULAMED @VOMRDR I~ LT RT X — 2 — « T —H A kA kU — (MFC) B O
TIM-31Z %D A MFTEE (leukemia—associated immune phenotype) R°1E & i (different
from normal) &MAADE T, 10FEHOHIRZ 15 2 —7 CHRIHT DMFC SRV EERR L, @R T
AML-MRDZ e Hi 9~ 2 FiE A BIFE Ui, Vit S PLUHMEZ S0 572012, MRDZ BEit+ 25 Y 7 b o
=7 TR L, U 7 A LA THIRICESLS K O R 2 El, #EERMATNI T —va v
ATV, PO L TRV EEINEZ R LTz, A% IMRD 2 B8 e e U, BEARRE G &t
(7T, predictive marker& L COAMPEARGE L. AMLERMERSE IR ORIKIEE 2 B,

233K

1) Kikushige Y, Shima T, Takayanagi S, Urata S, Miyamoto T, Iwasaki H, Takenaka K, Teshima T, Tanaka T, Inagaki
Y & Akashi K. TIM-3 is a promising target to selectively kill acute myeloid leukemia stem cells. Cell Stem Cell 7,
708-717,2010.

2) KikushigeY, Miyamoto T, Yuda J, Tabrizi S-J, Shima T, Takayanagi S, Niiro H, Yurino ., Miyawaki K,

Takenaka K, Iwasaki H & Akashi K. A TIM-3/Gal-9 autocrine stimulatory loop drives self-renewal of human
myeloid leukemia stem cells and leukemic progression. Cell Stem Cell 17,341-52, 2015.

3) Sakoda T, Kikushige Y, Miyamoto T, Irifune H, Harada T, Hatakeyama K, Kunisaki Y, Kato K,

Akashi K. TIM-3 signaling hijacks the canonical Wnt/B-catenin pathway to maintain cancer

stemness in acute myeloid leukemia. Blood Adv 23, 2053-2065, 2023




18 18 1 11

Kikushige Yoshikane Miyamoto Toshihiro Kochi Yu Semba Yuichiro Ohishi Maki Irifune 7

Hidetoshi Hatakeyama Kiwamu Kunisaki Yuya Sugio Takeshi Sakoda Teppei Miyawaki Kohta Kato

Koji Soga Tomoyoshi Akashi Koichi

Human acute leukemia uses branched-chain amino acid catabolism to maintain stemness through 2023

regulating PRC2 function

Blood Advances 3592 3603
DOl

10.1182/bloodadvances. 2022008242

Sakoda Teppei Kikushige Yoshikane Miyamoto Toshihiro Irifune Hidetoshi Harada Takuya 7

Hatakeyama Kiwamu Kunisaki Yuya Kato Koji Akashi Koichi

TIM-3 signaling hijacks the canonical Wnt/p -catenin pathway to maintain cancer stemness in 2023

acute myeloid leukemia

Blood Advances 2053 2065
DOl

10.1182/bloodadvances. 2022008405

Irifune Hidetoshi Kochi Yu Miyamoto Toshihiro Sakoda Teppei Kato Koji Kunisaki Yuya 114

Akashi Koichi Kikushige Yoshikane

GPAM mediated lysophosphatidic acid synthesis regulates mitochondrial dynamics in acute myeloid 2023

leukemia

Cancer Science 3247 3258
DOl

10.1111/cas. 15835

Harada Takuya Kikushige Yoshikane Miyamoto Toshihiro Uno Kazuko Niiro Hiroaki Kawakami 14

Atsushi Koga Tomohiro Akashi Koichi Yoshizaki Kazuyuki

Peripheral helper-T-cell-derived CXCL13 is a crucial pathogenic factor in idiopathic 2023

multicentric Castleman disease

Nature Communications 6959 6959

DOl
10.1038/s41467-023-42718-0




Mori Yasuo Uchida Naoyuki Wake Atsushi Tanimoto Kazushi Katayama Yuta Imamura Yutaka 41

Kamimura Tomohiko Yoshimoto Goichi Ogawa Ryosuke Miyamoto Toshihiro Akashi Koichi Nagafuji

Koji

Impact of a third dose of anti-SARS-CoV-2 vaccine in hematopoietic cell transplant recipients: 2023

A Japanese multicenter observational study

Vaccine 6899 6903
DOl

10.1016/j -vaccine.2023.08.066

Ito Yoshikiyo Ozawa Hidetoshi Eto Tetsuya Miyamoto Toshihiro Kamimura Tomohiko Ogawa 111

Ryosuke Uchida Naoyuki Wake Atsusi Fujisaki Tomoaki Ohno Yuju Takase Ken Okumura

Hirokazu Takamatsu Yasushi Kawano Noriaki Akashi Koichi Nagafuji Koji

IKZF1-plus alterations are not associated with outcomes in Philadelphia- positive acute 2023

lymphoblastic leukemia patients enrolled in the FBMTG ALL MRD2008 trial

European Journal of Haematology 103 112
DOl

10.1111/ejh.13972

Yamada Shinya Asakura Hidesaku Kubo Masayuki Sakai Kazuya Miyamoto Toshihiro Matsumoto 7

Masanor i

Distinguishing immune-mediated thrombotic thrombocytopenic purpura from septic disseminated 2023

intravascular coagulation using plasma levels of haptoglobin and factor XIll activity

Research and Practice in Thrombosis and Haemostasis

100076 100076

DOl
10.1016/j .rpth.2023.100076

Miyawaki K, Kato K, Sugio T, Sasaki K, Miyoshi H, Semba Y, Kikushige Y, Mori Y, Kunisaki Y, 6

Iwasaki H, Miyamoto T, Kuo FC, Aster JC, Ohshima K, Maeda T, Akashi K.

A germinal center-associated microenvironmental signature reflects malignant phenotype and 2022

outcome of DLBCL.

Blood Adv 2388-2402
DOl

10.1182/bloodadvances.2021004618.




Kobayashi S, Kanda Y, Konuma T, Inamoto Y, Matsumoto K, Uchida N, lkegame K, Miyamoto T, Doki 57

N, Nakamae H, Katayama Y, Takahashi S, Shiratori S, Saito S, Kawakita T, Kanda J, Fukuda T,

Atsuta Y, Kimura F.

Outcomes of third allogeneic hematopoietic stem cell transplantation in relapsed/refractory 2022

acute leukemia after a second transplantation.

Bone Marrow Transplant 43-50
DOl

10.1038/s41409-021-01485-6.

Saito N, Yamauchi T, Kawano N, Ono R, Yoshida S, Miyamoto T, Kamimura T, Shultz LD, Saito Y, 115

Takenaka K, Shimoda K, Harada M, Akashi K, Ishikawa F.

Circulating CD34+ cells of primary myelofibrosis patients contribute to myeloid-dominant 2022

hematopoiesis and bone marrow fibrosis in immunodeficient mice.

Int J Hematol 198-207
DOl

10.1007/s12185-021-03239-y

Miyamoto T, Sanford D, Tomuleasa C, Hsiao HH, Olivera LJE, Enjeti AK, Gimenez Conca A, Castillo 63

TBD, Girshova L, Martelli MP, Guvenc B, Delgado A, Duan Y, Garbayo Guijarro B, Llamas C, Lee

JH.

Real-world treatment patterns and clinical outcomes in patients with AML unfit for first-line 2022

intensive chemotherapy.

Leuk Lymphoma 928-938
DOl

10.1080/10428194.2021.2002321.

Morita Y, Nannya Y, Ichikawa M, Hanamoto H, Shibayama H, Maeda Y, Hata T, Miyamoto T, Kawabata 116

H, Takeuchi K, Tanaka H, Kishimoto J, Miyano S, Matsumura I, Ogawa S, Akashi K, Kanakura Y,

Mitani K.

ASXL1 mutations with serum EPO levels predict poor response to darbepoetin alfa in lower-risk 2022

MDS: W-JHS MDSO1 trial.

Int J Hematol 659-668

DOl
10.1007/s12185-022-03414-9.




Ikezoe T, Ando K, Onozawa M, Yamane T, Hosono N, Morita Y, Kiguchi T, lIwasaki H, Miyamoto T,
Matsubara K, Sugimoto S, Miyazaki Y, Kizaki M, Akashi K.

113

Phase | study of alvocidib plus cytarabine/mitoxantrone or cytarabine/daunorubicin for acute 2022

myeloid leukemia in Japan.

Cancer Sci 4258-4266
DOl

10.1111/cas.15458.

Mori Y, Jinnouchi F, Takenaka K, Aoki T, Kuriyama T, Kadowaki M, Odawara J, Ueno T, Kohno K, 56

Harada T, Yoshimoto G, Takase K, Henzan H, Kato K, Ito Y, Kamimura T, Ohno Y, Ogawa R, Eto T,

Nagafuji K, Akashi K, Miyamoto T*.

Efficacy of prophylactic letermovir for cytomegalovirus reactivation in hematopoietic cell 2021

transplantation: a multicenter real-world data.

Bone Marrow Transplant 853-862
DOl

10.1038/s41409-020-01082-z.

Mori Y, Sasaki K, Ito Y, Kuriyama T, Ueno T, Kadowaki M, Aoki T, Sugio T, Yoshimoto G, Kato K, 100

Maeda T, Nagafuji K, Akashi K, Miyamoto T.

Outcome predictors after retransplantation in relapsed acute lymphoblastic leukemia: a 2021

multicenter, retrospective study

Ann Hematologist 197-208
DOl

10.1007/s00277-020-04310-0.

Morishige S, Miyamoto T, Eto T, Uchida N, Kamimura T, Miyazaki Y, Ogawa R, Okumura H, Fujisak 113

T, lwasaki H, Kawano N, Wake A, Ohta T, Takamatsu Y, Kurokawa T, Ito Y, Maeda T, Akashi K,

Nagafuji K

Clinical features and chromosomal/genetic aberration in adult acute lymphoblastic leukemia in 2021

Japan: results of Fukuoka Blood & Marrow Transplant Group Studies ALL MRD 2002 and 2008.

Int J Hematol 815-822

DOl
10.1007/s12185-021-03116-8




Nakano N, Utsunomiya A, Matsuo K, Yoshida N, Seto M, Ohshima K, Fujiwara H, Fuji S, Takatsuka 5
Y, Ito A, Miyamoto T, Suehiro Y, Nakamae H, Sawayama Y, Yuasa M, Miyazaki Y, Ota S, Imada K,
Fukuda T, Ichinohe T, Atsuta Y, Kato K.

Chromosomal defects and survival in patients with adult T-cell leukemia/lymphoma after 2022
allogeneic HSCT.

Blood Adv 475-486

Dol
10.1182/bloodadvances. 2020003639

Yoshimoto G, Mori Y, Kato K, Odawara J, Kuriyama T, Ueno T, Obara T, Yurino A, Yoshida S, Ogawa 62
R, Ohno Y, lwasaki H, Eto T, Akashi K, Miyamoto T.

Azacitidine for the treatment of patients with relapsed acute myeloid leukemia after allogeneic 2021
stem cell transplantation.

Leuk Lymphoma 2939-2948

DOl
10.1080/10428194.2021.1941937.

46 / 5

2024

Zaimoku Y, Imi T, Hatada T, Mura H, Yoshino H, Tran DCC, Nannya Y, Ogawa S, Hosomichi K, Doki N, Katayama Y, Koike T,
Matsuoka K, Nishida T, Takahashi Y, Kataoka K, Nakazawa H, Ueda Y, Fukuda T, Ichinohe T, Ishimaru F, Onizuka M, Atsuta Y,
Miyamoto T

Prevalence and Outcome of Vexas Syndrome in Unrelated Hematopoietic Stem Cell Transplantation Suppressed expression of ASCT1
contributes to the maintenance of leukemia stemness via the enhancement of antioxidant capacity.

65th ASH meeting (2023/12/09 San Diego)

2023




Tran DCC , Zaimoku Y, Hosomichi K, mizumaki H, Hosokawa K, Yamazaki H, Miyamoto T , Nakao S.

Single-Cell Dissection Reveals a Distinct Origin of Small Paroxysmal Nocturnal Hemoglobinuria Clones in Immune Aplastic
Anemia and Healthy Individuals.

65th ASH meeting (2023/12/09 San Diego)

2023

22 Pharmoco-Hematology

2022

86

2022

(Kikushige Yoshikane)

(40619706) (17102)







