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Introduction
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Defining characteristics of the GVL effect in human allogeneic HCT
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Figure 1 Actuarial probability of relapse among 2254 recipients of
allogeneic bone marrow transplants (BMT) from human leukocyte
antigen-identical sibling donors transplanted for chronic myeloid
leukemia in first chronic phase, acute lymphoblastic leukemia in first
remission, or acute myelogenous leukemia in first remission, according
to the type of graft and the development of acute or chronic graft-versus-

e Z &7 o7 HLA —E[FfE R 7~ host disease. Reproduced with permission from Horowitz et al. (3)
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Genetic determinants, effector cells, and target molecules of the GVL effect
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GVL in multiple HLA antigen-mismatched and HLA-haploidentical HCT
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GVL in T'replete MHC-identical or —closely matched HCT
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Miner histocompatibility antigens as targets for GVL responses
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Figure 2 Map of genetic loci that can influence histocompatibility in the allogeneic hematopoietic cell transplantation (HCT) setting. The chromosomal
location of the major histocompatibility complex (MHC), and of two other multigene clusters, the natural killer complex (NKC) and the KIR locus,
are indicated by red labels and arrowheads to the left of the corresponding chromosomes. The chromosomal locations of genes that have been
shown to encode T lymphocyte-defined minor histocompatibility antigens are indicated by labels and arrowheads to the right of the corresponding
chromosomes; genes that encode class | MHC-restricted minor H antigens recognized by CD8* T cells are indicated by black labels, those that
encode class || MHC-restricted minor H antigens recognized by CD4* T cells are indicated by green labels, and those that encode both class I- and
class Il MHC-restricted minor H antigens are indicated by blue labels.
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Nonpolymorphic GVL targerts
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Contributions to GVL from NK and B cells
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Figure 3 Basic organization and gene content of the humanKIR locus on chromosome 19q. Two hypothetical haplotypes are illustrated: an A (top)
and a B (bottom) haplotype. Framework genes (which can be coding genes or pseudogenes) are illustrated in blue; nonframework activating genes
are in green, inhibitory genes in red, and pseudogenes in purple. Adapted from http://www.ebi.ac.uk/ipd/kir/sequenced_haplotypes.html.
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Strategies for enhancing GVL and preventing GVHD
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Improved donor selection for enhanced GVL and less GVHD
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Lowering risk of GVHD through optimization of transplant conditioning
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NAME GVHD OFEELEE, & LT Figure 4 Reciprocal relationship between the intensity of conditioning
e e - regimens that have been used for allogeneic hematopoietic cell
% ERIEROETFICHEEGLTWEE

transplantation and the required anti-leukemic contribution from the

W9 EE%@i%é@l)o : 733‘\ GVHD 2 graft-versus-leukemia ef'fec.t to achieve .a corm.)arable. rate of post-
transplant relapse. The relative degree of tissue injury typically observed

EREL AL LD BB ITH T 5T with each regimen is also indicated. TBI and tbi, total body irradiation:;
. BU, busulfan; CY, cyclophosphamide; FLU, fludarabine; AraC, cytarabine;

WD FREMER B D | 18P GVHD & D A1G. anti-thymocyte globulin.
XBNEEE Luans LinZeun(B),
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FIENIMZ DD E VI NEDNH -72(52,53), FRIZAERTOD R —HE T 6 ICEHER
" GVHD OBEEN TR -T2, FFETRSIIZ0HHSEN GVHD Pl LT¥r7nrl A R%
AT BECTEET, 7 ARY) 2T LBEICORREEITNLEIAT
b5, BUE, 2 b D% GHEIFETHEONIZT — & ZRiIF R CHEEEZ L Tnd &
ZATHDH, BIERTL Y A 28T % anti-thymocyte globulin (ATG) D I%, &k
GVHD OHEZE ST LHRE SN TVDA(B4), I =BIEICEWTIRaADT —F# TE2
T d 5 (55),

BAERTO LY A o OEFE 2T TIE GVHD 2 TR 2013 L& bn s, Ll i
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Engineering DLI for improved anti-leukemic activity and less toxicity
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AN MEEL DL Oft A i R AR 28 17O 0 &> Th D, /Sf 2y hAK
74 TR, BEEBEEEE BT 2 A MRS S 720l v A<= (CTLA4
X 5E ) 7 v —F U huR) OBERG 2TV, EOREEMET = v 7 WA MEREFED
e 72 S 72(56), 29 4 DEFIZHONTIEA BV A~ 72 L% GVHD OFE(LIFRED i
RO, 4 IOV TSR RIS REDUSIC K DA FFERB AL, 34ITHO
RBFEONTZ (DB, 2 AITFERRD, 1 KITHDED) ., A ) L~ 7 OIEHE TR
? CD4+CD25+FOXP3+ Dl DA 72 ZALIT R H 472 - 72(87), Fiff, PD-1/PD-L1
ROy T vEE ) 7 a—F LlEEiHA (blocking monoclonal antibodies) TBRHLET 5
Z LT EITHEETE D A DRHGREIRE N AR BT E WO MENRH D (58,59) . T D X S RE
40T PD-1/PD-L1 ¥ 7 )W miEa AE 593, DLI 20R & [FRFICR 6 5 rlREMED 0 5
EEZE 2 b5, DU RIICEE Y U RNEKEZRET D2 LAV 53 DLI o0
CD4+CD25+fd & fRET D31 1y F 2 X T 1 b db 0 (60), HALH (CD4+CD25+E %
FrE L CWewy) DLI TRISD R G- BEIZ, GVHD %14 5 Ffiei7e GVL 2%
BHLINT,

Tumor-specific immunotherapy with vaccination or adoptive cell transfer

(ARG GVH RISOHTAMBIEMIL 830 FlZH7e o Totr S TE 22, BRI
GVHD & GVL Zl3I->& VD L3005 FHNTE D b DOMRIIZITE > T, - T, &
WO TIET v B ICFE2MZ 5 L0 1FTe UAEERE G U VXSRS APURIC
D5 E M A D HDIRRIEICH AN 5, EBR. allo-HCT # O mEiED & —57 > k&
L CHFE S CE RN, BeHBMan Y 7 F U EESE F B RIEO X —7 v b &
LTI TS HiHi s T 5,

Z O, alloHCT %2V 7 F v ZFIH L CTHUG %% 2 VG ML T D kk 2 22 FIEDFE &
NTW5, HCT BFEICHREENELZ DT D ETEHLWEE, N —2NERF IS ES D 02
WD RT, R R — I ZEERFRAGIE 2 DU 2 LR ITIEIT— RN E 7ML S
TV, L LIERTREFSLE LT, ZRMEHMEDEHE IV T MHC —#FAl R
T RRINT AT A A Z AT (EREAGUR) OZ LRI ENST 7 F AR TE
TZE NIV ONDHEDNDH %(61,62,63), ZAL5H DAFZETITHEEBME, 1 EFITY >/ 2K
BAETED ., BEICBT AT 4 &4 A TRRGERISFERR, N —I2380 2 /iatt, #
MDA T 4 5 A TREBRAGIESOEDRHE S, MR ESNTAT AT ZATZ LRI b



DI FACTEERFBENRN ENRBINTZ, LL, REDOU 7 F U TIELE
FHRERAIIE RS SRR, %< OBRERILE LA T 2 ISR RHURI 5 KOS
ZHlEHTZ LR BERNRHTZ>TVD, A PRIXTFF (Fu7 s F—E-3H1L<
TRk = 7 2 2 —EHk) ° WT1 OB Eie~<7F K, BCR-ABL ~7'F K& /-
U7 FAIBELRNGEICEBW A SN TS, ZREDRTF NU 7 F i
CDS8+& CD4+T S A 2 758 TX DA, Z OFUNMIFFIZ PR1 U 7 F A2 BV T
ZIEMEDES < BEITFICZ L, B REZETIERWA, V7 FUMERICEIT S
AT TH LN D IR IR E T, KV BMETH S alloHCT (Zxt LT, [RERORE RN
BoND o RFEETE Ty, PRI/HLA-A*02:01 HAEE2R#T 5~V AE /) /1
—FNAHURD F T OWFSEIZ L > T Z OB RANE T O 1E ML, BHiEF ek, HeZEk(64)
DOFREZEND LAFRICEILLTEY, 202 LI1XHLA-A*02:01 #H T 5HBETY 7 F 9K
IEDY 9 E W20 2S HLA-A*02:01 #5PE PR1 Fr5ify CD8+T Ml )&% o B
DFITHDHI EZHH L TNDENE LR,

BERRAMIATEY 7 F 13 allocHCT O BEFICAZ TH Y | B THRIERENRH 5 Z
ENDMoTE Tz, BlZIE, IL2 s <° CD40LG (CD40 ® U 4> K) #&fs1-(65) 2 HE
WA U7z B RRAHE SRR & B R IR B & 26 L 72 B3 A IR sh 85I DR G T 7 T2 %0,
CSF2 (GMCSF) Bz T#FEEA L EBFOMBENTMIRT 7 F 280k 5(66), =
NHOU I F U OFITIIEENTH O, GVLIEMEOHERI 725 -l 2325 2 L 1X TE /20,
WEOH & T 5 & 86 60T S BE OBRERGR I X8E ST\ D, Iz T, allo-HCT
B OREGRFRAGIE SIS LT, BRRT Ta—F L0155,

AT O L 725 2 B OWFFE—alloHCT %D v A /L AR D 12 D {-HlRiRE & |
BBV 2 A2 D28 A LTz TR E— 2 513 alloHCT % OH 7 A /L A HLA i
NIRRT D72 D OB T BAEOENE 2 2 2 2 F RO Th 5, alloHCT %D K
Tk T MilO&E FIE%IT. 20 20 £/ TBAE% O CMV T84, EBV BIE U >/ SHEF5H
fiE (EBV-LPD) o= hr—Ld7®ll, FF—@H¥ko CMV £ T M7, b L<
1% EBV #2189 T Mifa(68) & HVy 2 WF78 THH#H S 4v7z. 26 OWFETIE R —Hko T
AW LTV DY, HEALTHAEEILGVHD OFBCE(NT D2 & enoT, #k
FNZEEIRMFZE Clx K —Hsko EBV R 20 T Mk 2% 7B L CHLEIZELET. B
itk > EBV-LPD (Zxf 3 2ip & PRAIICEMI G204 3 L, GVHD #%. Bbx s
BhRWZ LR ENTZ, LVRETIREEDO Y A LV A—CMV, EBV, 75/ 7 A L A—
(ZkF U TR BY 2T R R PER) & VERNE DS I ARAEIM(69) . IEHFM(T0)D &6 5 & bz
TS, (EREDNRETH ANV AERN S D 2 L 28D 7 V—7 TR L TV
Do

HIRIRIR TR & LCRIZZET 5015 D1 Tcell receptors (TCRs) <° chimeric antigen
receptors (CARs) CTOBIE ERHIZ L > T THlAOPURREMEEZ (LS DHINTH Y |
allo-HCT % ® GVL R ZRINWICE D2 2 2ODOEHELRKIETH S, TCRs(7T1)X°
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CARs(72,73)1% K —T HIlEDBEE THIEIC L > TH B, B TBEH%IC GVHD 258 & 72
W EDRFIRE LTET N, 2Tl E O TCR BAENH PR LY b v A LAt
LCHREMZ o720 TH Y, FEMICIE A MBI R ISR S L < 3R R
LCWE0FDORITE L L 5 A3 & PSR RAEEE b ofc 7 = 7 ¥ — it %
Bkt %, HEHkD CD19 1I2%4 % CARs 7% CD19+ B #ifia U > /SJEIZB VT TITIAL
RBINTEY, REIZHRY FIABROBH HFER T, W OB RIS T
W% (74,75,76,77,78), R —Hi3kd CD19 ##5AY7: CAR HA T Hifa TH —fil, allo-HCT
#%OHELT CLL B ITHEAT S 41, fERINCEIN Wk OBGERRD 5T\ 5H(79), AU 7
72— 17 TCR & L < 1Z CAR H A N F—T M0k - BAEIZE8\W\ T, GVHD OfElk % fx
INCHIZ B H5iEE. T MRICNET S TCRa 8 B#HOEHEZMZ DL EHAME LT
zinc finger B IREHE Z VD H LWT 7o —F 25 0 (80), EinFHA SNz T Ml
SRR ORFRMECRERE 2 B S 5 2 & 7 < R —Ak D TCR Oz i E~DFRBL 4 5%
T 5,

Conclusion

AN FRAIFFEIZ K - T allo-HCT (231 5 GVL 2h R 23208 AU TLLk, 30 4RI
S>TEL OEBTFE, =7 =7 & —fila, ERS 172 8 ORI R 72 S, B
S REMERSEDREMEZ K UTe—23, R7IZIZ GVHD OFMENREE L TR EETH
Do W ZEAEDBRFEITHET S GVLIEEIL, T, NKfa, H20EBiabos L
RV, BEOT iR EZER L T ORAWTURRREEEZ AT 5 ZRMEICERT 5, B b
70 LEFHEOT 5% < OBE RS EHEEDSHEE—Z X 1 o m&ER O 7 A
T D EHENTHL—ENND 2T, BE L F T — DM OB FH) 72 FHiE 2 2R
WZHJH LT GVHD #Eb 85 2 L7 < GVL #5589 25 Z L2 oW Ik Lieid 5 2
LR DIEA D, BRZROT nfufE 10 bR R RGBS %0E 2558 2 F Dl 5 23,
kD allo-HCT O fkfER RIZ XV REREREEL 2 57259,
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