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Treatment outcome of T-cell acute IKmphobIastic leukemia (T-ALL) is still

worse than that of other hematologic malignancies.Despite the fundamental role of lysine-specific
demethylase 1 (LSD1) in T-cell leukemogenesis, conventional LSD1 inhibitors, such as tranylcypromine
(TCP), were shown to be ineffective for T-ALL cells in several preclinical studies. We therefore

modified TCP to develop novel LSD1 inhibitors with higher activity and specificity for T-ALL. One of
the newly developed inhibitors, S2157, showed robust cytotoxicity against TCP-resistant T-ALL cells
both in vitro and in xenotransplanted mice. Notably, S2157 could eradicate CNS leukemia because of
its ability to efficiently pass through the blood-brain barrier. This brain-permeable LSD1 inhibitor
is promising as a novel therapeutic agent for T-ALL with CNS involvement.
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1. MERBRHIOER

2V v /CEARIME (acute lymphoblastic leukemia; ALL) O, TH#iRER¥ED T-ALL
[F/NBT 15%. BAT 25%% 56 %0 30F. EFREEIC K > TREBEIIHEL DD H BN
B-ALL [T T B E TN EIFEZ RV JALSG TR EHEDEICHIFBHA T-ALL @
EiHic kB &L 1990 5 2001 FIHRELZ 66 A0 5 FAEFHKE 35%TH D, RRFHAIC
BEU Ph g B-ALL & ERTE > TWiz (Yanada et al. Leuk. Res. 31: 907, 2007), &
ICHRHFRE (CNS) MEDFEEFERBTFEARAREFTH D, ZHFIC CNSTHREZB I DIE
BIDEEEBERIEFO%TH olzo £z T-ALL ICBWTIE CNS BRD U 27 H 5K, HEHRE
8¢ - methotrexate/Ara-C/hydrocortisone D§E - K& methotrexate/Ara-C BEIC K B F
BEDMThNndH, TNTHEH 10%DHEET CNSFEILHIRT %5, CNSBREEZREZ ULILEED
5F4FEKF®IEFD 0% THS (Blood 109: 944, 2007) .

FNETALL DR TRHFENITRRE TH -7z Ph B B-ALL DBERIEND imatinio OH#H
Ik > TRIMICKEL &SI (Yanada et al. JCO 24: 460, 2006). T-ALL DEEEEICH
DFREBICIIHI U R ERI OBANREEEZ 5ND, TORICERINEEZHEELT. 1)
T-ALL S8 D key drug T % cyclophosphamide * Ara-C - L-asparaginase + X 70 Kl
DOWMRZEERI D&, 2) PIRMREBITHRIFT. CNSREICEMTHD 2 &, 3) RO
S5:THETHDIIE. DIRDETEND, FHFFEESIF LSD1 BEEFIN D 3 DOFMEETHE
LTED., T-ALL IZH T 2FTR D FIENEDOFHRBER THI2ERNAMREZHF WS,

LSD1 (lysine-specific demethylase 1) & FAD Z#AT & 95 b X b VX FIL{LBEER T,
histone H3-lysine 4 (H3K4) & histone H3-lysine 9 (H3K9) Z&& & L. context-dependent
ICEREFIEZ1T> T\, LSD1 (FEMFHlEDOEEEHE - MEICARAXR T, &< IT Hox Efr
FHEOHMEICEELRKREZR-T NS NTWS (Tsai et al. Science 329: 689, 2010
EFM)e £ZTLSD1 ORRZEADIMAMIB TR Y -V L& 2 5. [EREMATEHRIER
ICHEANBERIR & < IC T-ALL ICEWTERAEIRL TW e, LSD1 BEIRH T-ALL REDRE &
B> TWB I EZMHERY 1céd. LSD1 ZiEMEFMSRNICERAIRI B NS VAV 2y -
NORZEHUfc, TONTRICEWTIE, SMEHEO B SERTED RS Snich. 2bee
IFIEEICRNTE D, BIBMFE MR (pre-leukemic stem cell) DREEEZ Sz, E
B, 1 ¥ EHRLTH, AMRORECEMEEIFRSNEN >, 22 TRERBHZT
S>THDE, BERICHRERNDRHAIC T-ALL ZREUfc, BEUESICIE T-ALL TR
SHEEICE 5N % Notchl B FOREAZEIRE I NI, U ELD. LSD1 (FiEMmerilka
DEEEHERFICEERRIZRLTED. ZORRERR 1 RWEGTFESE (Isthit) &ULT
A B MR SRR OERICEES 32 C ENBASNMNCE 5 fco £2IC Notch B FEERBRED
2nd hit H'0 % & T-ALL DRET 2 &E X 515 (Wada et al. Blood 125:3731,2015),
CDFERIFLSDT N T-ALL D REAR B ERIEFH S SICIFBEDENDF& U TRKRSETE
A REMZ R RELTWS,

2. MEDBR

AR LEOHRZRES E. T-ALL &< (IZ CNSTREDBRAN DD AIEE% L NILDH
RAREZHARELLSETDHDTH D, BHEMIcIE. BILPHFR - BREZFELEHEAT
LSD1 ZREMNICPHET 2FRILAEMERIBK L. in vitro TDRXV ) —=2T D&, YV R T-
ALL E7 L BWTERIRIGA L NILOBME - REMOHERZTV. & <IC CNSHEICRE
B9 % LSD1 [REARIORAREZHAMIc. WE. T-ALL ICHT 20 FIENEE UTERIRICAS T
W2 HDIF7R <. LSD1 FAEAIZZDE 15 & U T BIFOEREEBADEAAHDERTFIND,
F7c LSD1 BHEASHIRERBITORFGH DHEL < BEBWEIEICZ L L CNS BE T
VIBEBEANDILASBFEIND, FBOTO bioavailability "EWD BT BOEKELTD
BRSO EEZI SN, SRBERERICTTASNSEA & L THREZED 5,

3. HROAE

1) LSD1 & FAD (75 EY) #IKERNICER N> H3-Lys4/9 D7 = / BEZB{L U TRXFIL
{tZ1T5.FAD L DFERICK D LSD1 EEZHENICHEE T 2B FILEWZ LHE/. T-ALL
HHRZIC S 258 % in vitro TR Y —=>J Ut

2) BlEfmE. YNURAMBETILERWT in vivo IR 1T 2E8h & R2MDRIEETT> oo
YU AAMBEETILE U T, luciferase BIzTFZEAL Mgz RBAE Y U R ICRERIREY
ICBBHE T % xenograft T-ALL model =AW\ /=,

3) LSD1 FAEHIZ T-ALL MiRICER S B RICRIANEE T 2 B8 FERIERI—I Ty
> (RNA-Seq) ICTHEBHICENTL. MAMKBEROI 7 V9 —DF2RI0 V-V
Lz

4) LSDT EEF EHEEFOMMNAAR & <l TALL S 8E D key drug TH %
cyclophosphamide * Ara-C - R 70+ R & DEFEZNRIC DLV T isobologram &% L\ T
*ﬁ—bﬁ:o



4. TARMR
1) T-ALL (CEWFE LSD1 EERIOR 7Y —=> 9

INF THIERIRIARICHER S . commercial IC AFAJE T3 % tranylcypromine - RN-1 -
OG-L002 m:&MmBRERICHT 2R MPBMRICOVWTHgkZRAW TR Y-y Lk
3, AMEHEAIMRYZHRESHREICERTALL ICHUTEWHREZE T 2 2 Enbh o i,
ULHULAEHAS ICs id 5~10 yM TH O BBERIALANILICEL TWEMNoTc, £2 T
tranylcypromine ZZ LT LSD1 [AEFEMH S FEMZ AR L2 S2101 K L UZFDHERK4
BEEZTRAWTEEDERZIT oo TDHER. S2116 & S2157 D 2 DAY T-ALL I3 UERERIG
FABEBELANILD IChy (1~5uM) ZFIT B EHERTE (FFBREHFF
W0/2019/009412),
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Day 21 NV ADZfEE L RIEEBREZ{T o/t & 2 5. S2101BIR5EICHE W T CNS
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3) LSD1 FEHEHID T-ALL [c X9 2 Ve D fZAF

LSD1 FEZEAIA Notchl Y7+ )UEEREZIHIT 2 REEMICODWTYI 7/ O7 L1 Eif%
T> THESE U chS. HEST - CYLD - GATA3 - RUNX3 % Notch1 ZH:EEF O TR S
nLhosfc, 9RO ESEIER UIEHHED® LSD1 FHEHE. Notch1 7 FILENS 9 T-ALL
ISR R = FIE T S REEN R S N, £ THD T-ALL BEEEGEFICDWTHRANTZ &
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