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4. 35 1 il R A
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[Fnsc#bek] 400 5

) e 3 B A AL . L R T M R D AR VA 7208 . GVHD -85 & GVL Zh A o i
SNENEETH D, MEE M A fE OB 58 I2IE HLA-loss, HLA 7 7 A 11 381
KT, BRI il o R 8, T Mg, B ek s, aEm s
DORER ENFHLTWD EEZLND, 29 LicfEaskEL, 7eH5> GVHD %
ISR, b L<IX GVHD #4057 2 X 0 RBMEMERRIEZ R T 5 2 & 03,
BIFED AR OBFEER TORKOBEE B X b D, TF, KWL VX b U RIT
fE T T 7 AV TR SI2 L0 . GVHD OfiReE R B9 A BFSE s TR R AL 23tk
L, 2 E THOBHINEE L B2 5 C& 7= GVHD & GVL ZhR B, HEMN &
25 AMBEDONTND, AR TIE, BEEHEREOA =24 E, GVHD - GVL O55#f
Z BB LT BHIRHIEIC DWW T, B2 LS 5 o TR T 5,

[Bexcibix] 200 &
Allogeneic hematopoietic cell transplantation (allo-HCT) offers curative potential for
acute myeloid leukemia (AML) through graft-versus-leukemia (GVL) effect, yet the
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same alloreactivity can cause graft-versus-host disease (GVHD), making their
separation a central challenge. Proposed mechanisms of post-allo-HCT immune
evasion by AML cells include HLA loss via 6p loss of heterozygosity, epigenetic HLA
class II silencing, upregulation of immune-suppressive ligands on AML cells, and
persistence of leukemia stem cells (LSCs) after transplantation. In addition, donor
T-cell exhaustion and an immunosuppressive tumor microenvironment may
contribute to post-transplant relapse. We summarize emerging strategies to
ameliorate GVHD without attenuating GVL, including intensified local therapy,
selective trafficking blockade, S1IPR modulators that limit pathogenic T-cell
migration, and tissue-protective agents that enhance epithelial regeneration and
prevent the establishment of inflammatory memory. We also outline maintenance
approaches designed to restore leukemia immunogenicity without worsening GVHD,
including inhibition of MDM2, EZH2, menin, and FLT3-ITD, IFN-a-based immune
modulation, hypomethylating agents, and minor histocompatibility antigen—
directed vaccines intended to selectively elicit anti-leukemia alloresponses. Finally,
optimization of calcineurin inhibitor timing in post-transplant cyclophosphamide-
based allo-HCT may help balance GVHD prevention and GVL preservation.
Collectively, accumulating mechanistic and clinical insights are making functional

separation of GVL from GVHD increasingly feasible.

[ Keyword ] graft-versus-host disease, graft-versus-leukemia effect, allogeneic

hematopoietic cell transplantation, leukemia



A5, 000~10. 000 F

[1] 1ZU®ic

[ mepiiia A (HCT) (3, Akx 72 Mg E IR 26 D ARG HITRIRIE T

%, LinL, FF—=TiHlz .0 &3 2 R MSE, B A mFEzIR (GVL
BR) & FRFCBAL R HE B (GVHD) Z 5l & 23, Mi#H OBtk Lo

7=

OICHETH Y | BAEEIRO EERERE TH 5, ITF, BREHIEDO AT =X L

(ZBE3 DS & L GVHD OReAERLICBE3 2 WFENTRIBRIICHEER L7z, ZHhiZ K-> T
ZIVE THBEINEEEE 2 b T&E 72 GVHD & GVL #ROpHE, Bl L5 A
BTSN TW D, BRI AR BT D 7OI1E, S0EkER 8T R —omER
DB Z BT D MENH Y | A RBEDOA D =X LA LS>2H %, Afa T,
B I D A T =X L& GVHD « GVL Oz BiE L72HllisiREIC >\ T, K
BERY 72 AL 30 TS %,

[2] AML OBHEEBEIRD A U =X ALIZDONT

1.

1L

HLA-loss (6p-LOH): 45 T MR G2 IZ B8 S 40 5 R0 Tl TEEMAaIE T A
FlZFik S D HLA 7 U V&2 RS ETHRELET 5, HLA A —EZ OBHEEZ T
% Tld, HLA 2MFET 5 6 FY o b Btk 4 4 ¥ I — (uniparental disomy:
6p-UPD)(Z X W A4 U % loss of heterogeneity (6p-LOH) DIRRE L 72> T, K/ — LR
—H &AL 5 HLA 7 U ARHEE L TRIEREHDNECTNDL EEZX BN, HHD
X, AML F¥FFIZ 6p-LOH (2X 5 HLA-loss 285 Z L 2HE L V, &5IC
IFN-yHIIZ & > T HLA OFBNEIETLHZ EnETH Y, HLAloss & ARy
72 HLA FEHUET O 7575 AML (Z £ 2 ZklEic w5 L Tno Z & 2R LT D,
Vago 5%, HLA Y& HBMHEZ DX A U X A% short tandem repeat (STR) & HLA
NTa LA TN 2GR U CREE L7 BRIS, —EROJER] T, BE BRI IC STR f#
HreiFvirv=y Ml SN D2 H 2200 573, HLA f##r Tid R —Hko
HLA A EsND E WO R—ER3b 5 Z L a3 L2, ZDOAR—#iL, 6p-LOH
kv vzy ik HLANT v 2 A4 THREK LIZRER TH 729, A E IR
TH HLA R—ERAE % O 5 CTld HLA-loss DF A et LT, & Dtk D IR RIS
ENTHZEMEE LV,

HLA II silencing: HLA-loss (3 HLA — £ 4 1% D F3 38 Tl T 5 49, Christopher
DI, ABFRER £ XRFEBAER IS HR 4 272 L AML 3 o | s e 2 1
WTC, =7 V=L, T A7 YT h—ARNT, =S AR, 7a—H%A k
A KU — (flow cytometry: FCM) #fl 4G O - 217> 7=, T DOfER, HLA —
A OB Tl CIITA B A F b Eox v 7 ) 28I K-> T, HLA



1ii.

iv.

vi.

IT ORFNME T 285 (HLA silencing) 23 @ SR IZFE D H LTV Nz 9,

BIMRIZ & 5 T MEEH]: B ims o ki & LT HLA loss X° silencing |[$HZ T
HHM, 9 LIEBEF 2 DR WERE b 2\ 9, BAE#% O AML #ifi T, PD-
L1 =° B7T-H3 72 il L& 72 —DFRELN LR L THWD Z ERRESN TN D,
BLIRZRNZ &2, AML fifiio> HLA J88lL~L & PD-L1 R 8L L~ U2 ZIEO B
MR Hiv, HLA O3B mV AML OB4E#% 3 Tldk PD-L1 OF B & MEm)
MRSz D, ZhbOPTRIEL, HLA BELRTZL D AML CIEEMES 42/ L
T T MIISARE 2 Bl U, sopgikibe & 2pk L T D AlREMEZ RIR L TV 5,

T MfES: Lo vy ho7 nfifid BRI SIS A TR > TEET
LT, FIGST D7 v OSHE T A IEMER 2R BRI 2 5 kel 5, EF OIT~
U A RIFERAEZIC, N —T M3 s T HifC o b L, Z OfEF GVL 2R 035555
LHMIFEFIEICORDBD Z L 2R LT 0, S BIZERMBIRZ AW Tk, A E
MR TL R & bei LT BHE% MO T Ml Tix PD-1 OB T
L., T AESEAET L TNWD Z DR EN5 7, Noviello 5%, HLA —E4#
%o BHEH CD8 T M OMFHT 21TV FIERFIZ PD-1 X° Tim3 72 & O~ —7
—NEFLTWD ZE2R L 9 A T RN 2 » ARFRIZE T 2580 stem
cell memory CD8* T MR DJEHEN . ZDHOFRHEY A7 Z2THIL S HZ L HRLT
WA 8,

B R ARLSC) D& HIMFEHiE (leukemia stem cell: LSC) i, H LA RLEE -
HEFE IR - IRIRIRAE 2 R & T~ D MIIEERT TH 5, LSC IHMAIRRETH L Z & X
BCL-2 family 73 - & @38 L T\ D Z L BALFEER T LT < BRICH S
T 259, £, ALFIRIERGIMED 70 & 07 Kk S A URoT oD, B i3IS
HEI 5T D AREMEN H D 10, LSC~—F—& LCTHER SN TWD TIM-3 iL, &1
BRSOV T 2 A TR ITE A LD AMLIEF O LSC IZEMEEIC I L, EH
EmEHE TIIE e A LI LR, Bia%ko MRD ~——& LTHIfFS
TV W, FEEIZ, ®m Y A2 AML 233 2 R 5 o5 fiee L 2 m 2 3s
W, TIM-3*LSC OEIGIZ L Y PHENEINETE 5 Z LndfEShTng 12,

JEE &/ NRE (Tumor immune microenvironment: TIME): ]3¢ AML 05 ##
HRE DB As B OMFERI 22T T, IFN INE I BhE 3 2B a1, BRI
(ZBET 2 B, 22D N E R R MIIC BT 2 Bl FHEORBUZE SN T
immune-infiltrated 2 =27 Z ®H {13 % & | immune-infiltrated # & immune-

depleted BUZHEETE 5 19, ZhH® TIME OEWITHICH 22 L, ELN2017



T4 BAFEETlE immune-infiltrated ! AML O 5 2N EFRE AL - RAEGENEEICE
If. —J ELN2017 T#HARBETIZEIZ immune-depleted B D 53 F# B4+ TH
7z, £72. ELN2017 FE#E TiX,. TIME © % A 7B TP OZEFT R o7,
WOBMRNB RS &, immune-depleted > AML Cld ELN2017 0 #4554 )3
W ToH -7, Immune-infiltrated > ELN2017 F#% AR BEEOMREHIL, TP53 £
B AML TH Y | IR IR S, T M OFSEE R 223 B3 C, HilEeE T
BB B SN 72 & DN 2 19, = D X 9 7 NREE A TP53 28 B AML
DTFBARIZHTE L TW D AREME S RIR S D 19, [FIFERAR O benefit |3, immune-
infiltrated FIT LV KX N E XN THEY 9. BREAOGEERESYKETS - LB
T T3 2 i T & 2 REED B D,

[3] GVHD :GVL O Htx B LT
[GVL $h #7272\ GVHD F5 - 155]

1.

1L

RFTIRE DAL BIED K E0MLE GVHD OBEICB W T, Rgra/LFazxsno
A ML GVL W RAZWFH &5 2 &< fEHINTE7, KT GVHD 15% 4 sifk
52 Lix, GVL & GVHD 5Bt 5720 0BEBEN T 7a—F s, Hxld,
YU RAET MMIEBNTaNT I AT a4 RO EFERMRICK L CEBENZ %
Pz L, BRI L0 SERSCAGIREEIE R COFEFRLy s 4 —
75, JAK1/2 fHFEFE TdH 5 ruxolitinib DAL GVHD H 6 K g0 2 R+ L. Al
IRl A LT GVHD 2S¢ 5 Z L 2R A L 19, BIfE, Kok -
1EM: GVHD 2% L C ruxolitinib 7 V — AHF|OBEFE N A TS (Markova A:
Transplant Cell Ther. 2024; 30 (2S): S1)17,

R —T #iiaD GVHD ZEHBEE~DEEME: IHE~0 N —T fMlaoizE s
T, Tl EDadBT A 7 7Y & BN D MAACAM-1 O AAEH 2N EHE 1%
FERLETZERRINTWD 18, FRIGE OR2EE)E PO 8 Tk MAJCAM-1
MERBLLTEY, ~UATIIBME 4 A BIC N —T Mg s EE~ gk
L2 EDNRENTND 19, MAACAM-1 L odB7 A > 7 7V O A/ERZET S
Z Ltk o 7T, BEpiilat R —T ME»GRETE AN RSN TEY . AL
adB7 A T 7V E 7 a—F K vedolizumab 13X, #EEALEE T AHRERICE
W FERH(LE 2ME GVHD OFIE % A B2 &8 7 20,

AT 4 A m1-Y R (S1P) 1. THila B S1IPR1IC/EA LT T Mila oL
JIEZZ LS E 5 20, THIIIEZY Vo RENCTHUREIR R 23T 5 &, —FrIZ S1PR1
DOFRBLZART S, THIAZIXY > _Eigh~OBE R If S Y N HiINIZHE L, %)



11l

FRNCHURRI Z 2 5, £ D%, &R L7 T Mifdld SIPR1 ORBLA[AIE &
T U U RIS ERE CAAET 5 S1P OfER T U v 3B il 5. S1PR1 {&Hii
#TH % mocravimod <° pan-S1PR Effi# T 5 fingolimod X, S1P1 OHMIfEAN~
ONELERE L, FF—T Mz V> HHNICHE &5 Z & T activation-
induced cell death Z {1 L, GVHD #ERYfid#s ~D il 2 il L T~ v 2 GVHD %
WET 5 222, Mocravimod DBAE# 5 O 1 FH3RER TlX. mocravimod #% 5-#f
IZBNWT, BRI O T AREHEINL TS Z MR I THEY . mocravimod (3
GVHD #Er#HA&~ R —T Mg E 2 8 Loo, B~ EITHER 52 &
T GVL R ZROA[REMEZ RIE LT 5 29, BifE, AML OIEHIEAAFE% primary
endpoint & L 72FA4f#% mocravimod ¥ 50 F % L L5 I FHEER M THOIL TV 5
(MO-TRANS #5#),

LA ZAERIIC L7z GVHD FB5 « Tk MRGEA &3, SRS A BRI

FARDOMEFE LML L O & T O0MBERA O A W= LTH Y | MONRIESDE
U T\ % R AR OBREE Tl AT A DR LR T@IRpIC & GVHD 284 C
TWADAREMED YD D 29, AR A MR 0 A =X L0 1 DI ME & O
AN H D08, FEREHIIIT2ME GVHD OFER & 72 > T L, HBAERE 0K
TR E OBIESCEIE(LICBE G325 ¢ EB 2 b D, o & 2IE, BRREIEICAAET
% IR AEIEIE BRSO 3 _C o R b LHIROEEEE2 > TR0, 7
B T MR DOPEAT DA N A N2 L - TRl A S ICEE S v, GVHD
DEIEAIT DD D 2620, ZOIE, FEEENITIFEET 5 LGRS Bk B i ot
R0, ME I ET 2 an =—ElEa A3 5 LRk e . 2% GVHD Tl
L. MRBEEOEIELIZORN D B 2 Hivd 1628, 5% GVHD CTlidiEa e o 4
BT, Wil = v FOMBAMS bEELZIT D 2 EAWE SN TWD, I LR OHME
Fr - BSHICE 272 R-Spondind 2 EAT 5 U o VENEAMILIT GVHD 12 L 0 EE X
., ZOFER L L THEE CTO R-Spondin3 DFEAIME F4 2 29, F7-, IL-22 1% 3
HSX U o 7REk (type 3 innate lymphoid cell: ILC3) (2 & » CTREAE S, IFERAIIRIZ
xf U CIREMICE < A N A Th DA, GVHD Tix ILC3 A L, 1122 D
AMET U TR o & 2k GVHD O -7 703 5 30,

ZIH OBFFERER DS | MRk ~DREE Z HET 5 2 £ 12 X > T GVHD &8
TEDAREMEANRIE S LTV D, IHE R KOS TIE IFN-y> 7 L S iRk e
EEICREGT 5 Z &b, JAKL/2 [HEH TH 5 ruxolitinib 23 EHIfaRGERN IR 2R
91630 — 5T, K TIE TGF-BIZ X 0 BE ErspiilanfmEE S b7z, w7 &
Tlx TGF-BOFER N AN R & i GVHD Miilzh Rz >, X5z, M
M O MR EER] - &2 W5 Z & T GVHD 2l C& 2 rfREtE b REN Tk



V. AR OB EIEEEN - TH D R-Spondinl X° IL-22 O LI~ 7 A€ T /LT
BT GVHD 88 CTX 5 2639, BIfE, 1122 g7 a7 ) v Fe #flAaabi
7o K| DGR S HE D H AL TN D 33,

iv. MR ORIETDIE 2 1EM & 95 GVHD 15 GVHD O1RE P 12 FHHEE (flare)
ZELTZENRHD | P13 GVHD O L TIHEIRZE 2 EWERE(L L0 39, 3T
L MRS RIER IC D EY =X T v 7 R EES T D2BR R H S
(RIEFLIR) 39, AR SIERNICEESND & Z<DBEBF T/ r~TF T
7B T 4N ER L ZAIRIENTHIRT D & RITR D, —HOE(LIIRIETHIE
% bFHeE L CRIERLIE & L TRFFS N D, RIERLIEIT. FFEORIERTHIT 3 L TS
O L0 RERTER L E R L, KV EEOMBEELZE UL HITBEEELRE L
D35, Bxald, RIEGED GVHD flare (23517 2 HIE(LICBI G L T 5 AlREME %
Z %, GVHD v~ U ZADWGENOIER LTI=A VT /A4 REHWT, GVHD I2Xk-> T
AR IS RIERR BN AE L TV DO &% A L 72~ (Miyajima T: 66th ASH annual
meeting, 2024), Z 9 L= RIEFIRIZ L o T, Fi- 2 RIEREA MO 5 & B8 LD
MHC II OFEHLT A b= A~OESZMENTTHET S 720, GVHD OEAELIZS72
ML EZEZDBND, T9 LERIELBAIEN & T 20 FAERERE TCHNIL, GVL
hRITAHERF S 2 ATREME S mV  (Miyajima T: 67th ASH annual meeting, 2025),

[GVHD %4 L 72\ GVL $h R84 iE]

i. GVL 22BN CHFET D ~vA F—HROFA: ~ 1 F—#lfkE S5 (minor
histocompatibility antigen : mHAg) (¥, Rl —&t L v v MNHOBLRAZAIZ
HkT 52T F R Th Y, HLA —F KN —20 6 O[RFE & iz s T
4 [RIFEGIE IS 2 758 L, GVL 2 E° GVHD OFJEICEE 2 &E 2 - LT\ 5,
Cieri Hl¥, HLA —HBHEDO KNI — - LI B hXTIZEBIT 5 whole exome
sequence ¥ £ O transcriptome AT D7 — % /35 GVHD F$JE & BEE#E L 9 2 mHAg
ZREL. I ATy FENRZ LR GVHD (Grade1-1IV) DOFIEY R 7 H3@H
57230, X512, mHAg ®7en 5 AML fAE<C i MR IR A3 B9 2 B
ML, GVL 2358 L 9 28R ERE LTz, £D 5 5, GVHD FERIE - FIEIEF
JEATF (GVHD-free, relapse-free survival: GRFS) % % L 7= EB] Tl L TA 5
72 mHAg #, GRFSmHAg & LCEF L, 2150 GRFS mHAg %< A7
DIEB TIE R EIMEN T £ 2R S, GRFS mHAg 13 GVL 2 R 22 L Tz,
GRFS mHAgIZ KDY 7 F v 2B ITEAT 5 2 & T, @IRMIZ GVL 2R
HHETE D EBEZ O, BIRRERIZ XD MEES 2 5,



ii. HLA II-silencing IZ & % B % D #542kiBE 2 39~ 5 HLA 11 silencing (%, IFN-y
72 EDORIERTINZ L - TEGIZENE TE 572, HLAIl silencing Z ¥ 9 FHICXT L
TIERF— U v EREiE e 2179 2 & C IFNyOREEAZAR L, LR O Gk ke
A TE D, 7272, 29 LICIRRILERFIC GVHD OEEZHS VA7 B3 dH D, —
75 C. AIMFEHIICEREER LT, HLA ORI EH 28T 23EA OB LED 5
nTnas,

MDM2 BHEANT AML MifgiziWnWT HLA T B LI OB EZFHET D Z LA
HBEINTNWD 3D, S 512 MDM2 FREIIIEGEEER 1-BE 7 AR h— 3 ZFFE Y 4
R 1B L2 (TRAIL-R1/2) OFEEBFEMNE | T Mfa oML EM: FH-2 145
ZEHaRENTWDS, EZH2 [HES E, PRC2 K1FED e A ERfiZ ) L7 MHC
IT DB 2 fRER 5 39, 2 b OIEA 2B EMERRIE L LTHEMT 52 & T,
L AR O fe e kb & B < 2 & A HIFF S LD, Menin FHESIL, NPM1 AR
KMT2A f#k7e & 2495 AML ¢, MEIS1 X° HOXA 72 & [ i 5 B =1 0
B AW LIRS 2 T 505, MEIS1 0% 81 CIITA £ X O MHC-1I #&ix
T ORBZIHI L TWDZ ENRH L EZY | menin FHEIZ XL > T AML filaod
CIITA O#HAEIE L MHCH ORBAZFECTE DI LIRSz 39, Bliko
menin PREANC X 2 HERRRIEIL, Skt 2 il L GVL Zh R A (et 3 2 alaeten
05,

Interferon-o. (IFN-o)/d, 7 A /L AEGIZ B TIEGAIR O HLA T O % TLE
SH, CD8 T Ml ~DOPRIERZ1TH 2 & T, PR OBRELZRET D, 20X
9 72 HLAT ORBUEERIEAEL GVL 2 R A 58 % rlaetE2 6 % . & HIZ IFN-ald,
~ A GVHD #8425 Z EARIN TS 40, Iz T, IFN-ald, & EREEIC
XL CHEHZENZPUIEER AT 5720, H<MhOBEEZOMERIRIEL LTIER S
NTE = mEORED S ZAIZIZE S 2o 72 40, T4 pegylated IFN-a (peg-
IFN) & F T AR AR RS O & A FH IRV Ty D, Magenau Hid, & Y 27 AML
BEOBMRTH G peg'IFN % 14 H Z L (ZEH4 Bl G L, EHEZ: GVHD #HHE X
I GVL 2R AR TE D a[getEnyd 5 L #tE L7z 9, Mo b I3BM% AML &
#C MRD BtEfFlizxt L T peg-IFN & #5579 5 im & slBR 217V, =32 MRD 2
BEA GO & 2WmE Lc 9, I, D TLZEMEDO RV ropeginterferon-o
(Ropeg-IFN)Z3Bi % S v, EMELMIEDH BRI L e > T D, Fxld, vV AD
4 C Ropeg-IFN Z 54 2% & AlEMROFURIERMEE Z 7 GVHD % )]
Lo GVL A MEETE 5 Z & %% H L7=(Saito Y 67th ASH annual meeting,
2025), A 11%. Ropeg-IFN % W\ - BHEZMERRIE D ERIRFBR AL E TH 5,



111.LSC ZEMI 2189 LSC 1%, Jeik i@ v F3 7B OBLE ) b B R IRHARR T
b5, Jeyaraju S, AML HIMIZ azacitidine (AZA) Z EWIMIREZE T2 L. Kok
72 LSC 77 H[(CD34*/CD38) 23 b L, £ 0 43k L7243 #i(CD34+/CD38+)~ & 431t
HIXNDLZEARELEZ 9, X512, AZA 13 LSC bkt 2m D H1EM
HARINTWD 9, 295 L7z LSCIZHT 2EHIZIZ T, BiEt%z AML B# 1T AZA
b9 5 LG R CD8 T Mladhasing 2 &2VR S, AML Oz
PEEED TODATREMEN B D 19, [EEE O T /L Cld DNA * F U LEANIX
MHCI D8 % LH X85 720 Bk OGERGHEOMRIC LA H B2 b 47,
GVL 2h D #4584 W1 L T, AZA <X° decitabine 72 & & BAEATLE I AGA AT Y |
HERRIE & L CHW 2R ED DT 5 4849, AZA ORBERHMERIRIEOH
ML T v & LB TR S 223 TR EIC RIS B 0 | A ERDIRZ R~
7o 1280, LNLEIZ A —7 b, %5 HEENT T, high risk AML/MDS £ (1Z
% LT AZA ORISR MEFRRIEIIARI TH 722 LR ENTE Y 50 jaFEkgED
W ARRLAFI(CC-486) 2 AW - B RRBRNEI TR TH 5,

F72, IFN-0 [Tl D@ Y GVL R EZWERSED Z LAVRREN TV D, AT
~ 7 A AML &7 /L% 7= LSC @ transcriptome fi##T Cid. Ropeg-IFNa 73 LSC @
TR =V ARMUREEFHEE T 5 T L D3RR 4172 (Saito Y: 67th ASH annual
meeting, 2025),

LSC (Z33l4 % TIM-3 Z4FEH) & LIRS OB b D LT\ D, HESIL,
t b AML Ml 2 8 H L7 fE A e~ 7 2P TIM3 Jiik % #5795 & LSC s
BT 52 LERLE®, BLTIM-3 HURIZ, BEraxXy Yy U7 B U aie Sd7
PURSEME AR TH 5 KK2845 13 AML fildlc frikfrtEfifa G EimtE4 r L, 2
9 L7z LSC Z#HEAIC L7ziBWIZ GVHD 2 & LAV b D L EZ B 5 59,

iv. FLT3 FLEHIZ X 5 GVL $hEfe#: Sorafenib i£. FLT3-ITD %#FHE L. IRF7 #%
K OBH 2 LT AML fifao IL-15 OEA 2R L, GVL 282 edE 4 5 59,
PEAE S 47z TL-15 1%, IL-15/IL-15Ra A K & 72 > T AML fifafst BIZHRm S,
H0 FF—T Miaz BEEIEHL S8 5, £ 078, BRI IT2 T MO G IR (35
MTH Y, GVHD OHHEHENT, GVL IR Z2EdE7T 5, Gilteritinib @ X 5 78R
1) FLT3 PHLEHAITH . AML A5 0 IL-15 A ZRE L, ~ 7 2AE 5 /L ¢, GVHD
EHETH L GVL IR EZ(RET 2 Z LN ATRETH o 72 %9,

IDH FHFEH S FG e NRIE DS E %2 LT GVL 2R A M TE 5 alReftn &
%, IDH ZEPGHEREFEICI TR, 22 IDH 12X > T 2-8 FrF 72 )L



(2-HG) PpEAES v, EEARE PO T Mo X k= B U 7 HERE A 2 IR (M4~
% 50, IDH PAFANX. AML #ifan 6 0 2-HG OpEAZISI L, JHFHO T Mk o
REA RIE SE L AIREMEN B D 3. SR OB FFIZN D,

v. T MIEPEEIHIC X 5 GVL 2R ORHE: Spifombv | Bk o R —T Mk, %
BRICHR D 90, L L bx i3, BIERFICHEH S o vy = a2 — U U RLEA
(calcineurin inhibitor: CNIs)73, T #H@I 4% 4 HilfH §~ 525K+ Th 5 TOX DFEH
ZPHEL. =T MO RERZME 425 2 & 23 M L7257, —F T, CNIs (%
T RSO RS LB CH U iR S17e =7 = 7 & —FRkI%EEZ AT % intermediate
exhausted T cells (Tex-int) & 7213 transitory exhausted T cells (trans-Tex) % HgE /I
SELEHEALCWE, 29 L7 =7 Z —HRED R\ RS, 180k
GVHD ORIEIZFHTET 5 & & bIT PUEGRIR MR L TWDHZ & bRENTVND,
~ U AETVORFTIE, BAE% 5 Ao CNIs O, Z0% o KT il
DFERIZIE 225 Z & £ 4|87 L 7-(Senjo H: 66th ASH annual meeting, 2024),
Bk 7 kR A7 7 2 K (PTCy) & W= 8E O day28 DRSO T HiE O fi#sT
ZiTo7- L 2 A, tacrolimus % day-1 7> 5 Blh L 72 GERI TliL, dayb 206 B4s L7 IE
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Figure legend.

Figure 1. Conceptual overview of strategies to separate GVL effects from GVHD
Leukemia relapse after Allo-HCT can occur through leukemia-intrinsic immune-
evasion mechanisms, including loss of mismatched human leukocyte antigen (HLA)
haplotypes through chromosome 6p loss of heterozygosity, epigenetic silencing of
HLA class II, upregulation of immune-suppressive ligands, and persistence of LSCs.
Therapeutic strategies to restore leukemia immunogenicity include increasing HLA
expression using agents such as MDM2, EZH2, or menin inhibitors, HMAs and
interferon-a products, targeting LSCs with HMAs, anti-TIM3 mAbs or interferon-a.
Post transplantation tumor vaccination using leukemia-specific ~minor
histocompatibility antigens may selectively provoke GVL effects. In addition to
leukemia-intrinsic mechanisms, relapse may also be promoted by donor T-cell
exhaustion and the establishment of an immunosuppressive tumor immune
microenvironment. FLT31 alter TIME by promoting IL-15 production from AML cells.
Early initiation of CNIs in PTCy-based allo-HCT and small melecules such as menin
and FLT3 inhibitors can suppress donor T-cell exhaustion. Approaches aim to treat
GVHD without impairing antileukemia immunity include; selective blockade of
pathogenic T-cell trafficking and pharmacologic modulation of S1P receptor
signaling to limit migration of alloreactive T cells to GVHD target tissues,
intensification of local GVHD therapies, enhancement of tissue tolerance through
protection of tissue stem cells, and suppression of inflammatory memory. Allo-HCT,
allogeneic hematopoietic cell transplantation; AML, acute myeloid leukemia; EZH2,
enhancer of zeste homolog 2; GVHD, graft-versus-host disease; GVL, graft-versus-
leukemia; HLA, human leukocyte antigen; HMA, hypomethylating agent; IFN-a,
interferon alpha; LOH, loss of heterogeneity; LSC, leukemia stem cell; MDMZ2,
murine double minute 2; PTCy, post-transplant cyclophosphamide; S1PR,
sphingosine-1-phosphate receptor; TiIME, tumor immune microenvironment; TIM-3,

T-cell immunoglobulin and mucin domain-containing protein 3.
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