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(1) Pharmacogenomics in leukemia treatment B K/NERL I

Pharmacogenomics (PGx)

6MP is used for ALL/LBL treatment

Some patients are very sensitive to 6MP

GWAS identified NUDT15 as a causative gene

NUDT15 mutations are frequently found in Japan

Risk factors for secondary malignant neoplasms (SMN): Irradiation, Alkylating agents, Topo-
II inhibitor

NUDT15 variants high in SMN

Acyclovir and Ganciclovir are substates of NUDT15

Patients with NUDT15 variant are resistant to cytomegalovirus infection

* VBB OGRS NUDTIL5 72 EEnF variant iICX > TED->TL B3L0nwHiEh, BF 5L
ZOWVIDDERELKIABLEDIEAIH, S%ETET TR AbhdDh?

(2) MLL-rearranged leukemia 284 & v % —  fL15¢4

MLL-target genes: HOXA9, MEIS1 and MYC are downregulated during differentiation
MLL fusions interact with Menin and then, LEGEF

LEGEF has PWWP domain, which interacts with di-tri methylated H3K36

CXXC: binds to unmethylated DNA

MENIN-MLL interaction inhibitor: YKD-5062

YKD-5062 inhibits the colony formation of MLL-ENL cells, but not PWWP-added MLL-
ENL

Effective NPM1c mutated PDX

MENIN is a tumor suppressor for multiple endocrine neoplasia type 1

Long term treatment may promote the development of secondary malignant neoplasms

* MLL-fusion gene 23#) < 72 % 11X, CXXC domain % /1 L 7= DNA #%& & . Menin-LEGEF
fhEe & fii o <, LEGEF © PWWP 8l % /i L 72 DNA & ol np0EL o2 &, DT,
PWWP i & A THyIC £ L 72 MLL-ENL i i, MENIN FH #1135,

(3) Chemo-free regimen for Ph+ ALL Dr. Nicolas Scotte MD Anderson
Ph+ (BCR-ABL+) Acute Lymphoblastic Leukemia DR IC D\ T DL
Hyper-CVAD + ponatinib: good response




Ponatinib vs imatinib ; ponatinib is better

B9 3 » A% CMR(Complete Molecular Remission) % ##% L 7z Ph+ ALL (%, SCT (&5
HHREAEAE) D benefit 7z L

Blinatumomab (B #MifZic¥IR3 % CD19 & T ffgicHIRT 2 CD3 WhREMNICHEET S
BiTE) : R/R (f5¢#intE) Ph+ ALL ICH%)

Dasatinib +Blinatumomab: Molecular response 75%

FFElx. CNS relapse 3% \»

IKZF1 deletion (IKZF1?'s) : worse response

WZED Ph+ ALL X135 %5 MD Anderson O FA GRS #

Dasatinib + Blinatumomab

CarT cell therapy as consolidation for high-risk (IKZF1rs > CMR 12 A & 72> A\) patients

* PIRAR % —UdEb . 4 T3 (BCR-ABL FHEH) & 4Eit AL 4% (Blinatumomab
& CarT) DA TIRENHIEE 2 LD L, TNURESHED FL Y K,

(4) Selenoprotein-mediated redox regulation shapes cell fate of HSCs and mature lineages
FILSEAE #FeuRiTse € v & —

Selenoprotein: 73 FH Ik L /) VAT A v EGL X Vv 7H, BILETHEERICS W,

Trsp KO mice: defective selenoprotein synthesis, impaired repopulation ability of HSCs,
decrease of B cells, NRF2 activation and mimic aged phenotype

B cell phenotype: Maturation block (3 /il & HicEEL 3 5,

Trsp KO proB/preB cells have the potential to differentiate into myeloid lineage

Vitamin E (FiEE{LIFR 235 % £ & 2371 5 CT\» %) can modulate the phenotype

(5) SLF2 and SMC5 variants cause segmented chromosomes and hematopoietic
abnormalities

Shibata S/ HUELAY:

Atelis syndrome

SLF2 key player in DNA double-strand breaks

SLF2 is upregulated in older HSCs

SLF2/SMCS5 protects DNA damage?

SLF2 mutatnt iPS — impaired proliferation, increased DNA damage, p53 activation

SLF2/SMCS5 should be included in gene panel for IBMFS and pediatric MDS.

FERVEBBEA BAEMRE D HT L\ S KBS

(6) BEEAE AR



ATAC-seq T AML % 7744,

HOX up 7& LRI 2 F6 BTG 3 % Enhancer % [FlE

70 LRSI ATAC LT v 7/ AEREZMAZ 2 L. X R AML %43
¥CTZ22, — JBE+T ) LTIZEKEHRD 2 ?

(7) St @IRKF
Hemophilia B mice treated with AAV vector
AsCas12f L\ ) WA WA L 72 Casl2 ZH [,

(8) mEdE BILKY

PRDM1 disruption to make memory-like NK cells

PRDMI1 (tumor suppressor in NK lymphoma) KO CAR-NK cells show durable anti-tumor
efficacy (NK fiifidiZ, PBSCHizk, CB T RW/ZA 95 DT )

PRDM1 KO induces memory like NK cells CD62L+CD69- population

Memory related genes IL7R, TCF7, MYB up

Exhausion related genes TIM3, CD69 down

NK #ifE % in vivo T4 % 72 ® 121, Chimeric cytokine receptor Z R X ¢ 2 LEH Y
(IL-15 T3 R1»?)

* NK lymphoma T Tumor suppressor & L CTH x b L T\» 5 gene % KO 341X, Car-NK
BB T 20 TRV OFME T, PRDM1 %# KO Lz ol b, Zo¥M%Es NK-92 T
HROWAD T DD

Cas13 % T TP53 72 &% transient IC{& & T DT & H 5 ?

(9) 5K LR

In vitro generation of platelets from iPS cells

1 [HH ORGSR ClE-Fo I VMR Z 7 ds o 7 X 57243, quality % H1F 5 J5ik% Tk
LTHT v Ly YT TPELDI L, BICHBET 20 TRAL inZER T X v 7 ©F
ET5ZL7T, Mk oIUMrREAREES NS LD L,

(10) University of Bristol, Dr. Jan Frayne

In vitro generation of RBCs

Adult Erythroblast (¢ Tet-On E6/E7 % & A L. Doxycyclin(Dox) % /il 2 T Erythroid
progenitor ORAETHIC L, Dox %K\ CHRIMIREZFHE S 2 L 5 J5ikT ALARIMER
VR WIMIC X Z 5, £72. BY 71 I 7 74 &0 B 02 2 fRIMEREE B DR REIENT IC D
Ao



ADHK Bk

Mass production of neutrophils from iPSC.

iPS— Myc +BMI1 + BCL-XL—Neutrophil progenitor

Myc/BMIL (X, {LEEFeEDIM/IMREFR U, X 5ic BCL-XL %Mz % Z & T, Neutrophil
progenitor 22 C& % & L >, CEBPB % ¥ &4 % £ monocyte &~

* Tet-on T—HFICRIR I % 2 L H3KFH, Casl3-degron THRRATE Z 5,

(12) Stanford Univ. Kyle Loh ¢4

Lineage tracing: Artery EC 23 fIiAMIE D HRk & D 2 &

754 Vein Tld7z <. Artery 72D 7> ?

WEMFEZTERICHET 5 2 & 2 HiE L, iPS—primitive streak—mesoderm @ X 5 /&L
T, HLF+ HOX5-10+® HSPC #{E% T &I,

7272 L, B L CRILEMPAMEIITE 9, 58k HSC Tz,



