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Aim: For children with high-risk hematological malignancies who lack a suitable HLA

matched related or unrelated donor, haploidentical hematopoietic cell
transplantation (haploHCT) is a potential curative treatment.

= |ncompatibility between recipient and donor may lead to graft versus leukemia
(GVL), yet direct T cell allorecognition of HLA allele mismatches (Figure 1A) are
known risks for graft-versus-host disease (GVHD).

= |dentifying and quantifying HLA mismatches (MM) involved in risk of GVHD and
optimization of GVL has become an area of renewed interest.

= The Predicted Indirectly ReCognizable HLA Epitopes (PIRCHE) algorithm estimates
indirect recognition (Figure 1B) of unique peptides derived from mismatched HLA

that can be presented on the cell surface of shared class | (PIRCHE-T1) and class |l
(PIRCHE-T2) HLA molecules (Figure 1C).

A Haploidentical HCT C
PIRCHE GVH

= 5 ‘¥

Reciplent Mismatched HLA
Recipient — —

Class | Class Il ‘/ \

. — —
o | | .
w olllill— LA—

——— e —

: 5
: RN
B Indirect Allorecognition ‘. 37
Proteasome Lysosome
NetChop / \
. Processed Peptides
- lq\.c--'* ; y o0% 500 9000
(" P | 9-mers 15-mers
g " ) l Binding Affinity l
g

7&3' ch4 HLA-A HLA-B HLA-C HLA-DRB1/3/4/5
HE!Gi[}iE!r'I'[ E"ESS Q HEtMH:Fﬂn o NE'[MH'E"PHI‘I

lpl W Ten {\ J ‘ ‘ ‘ ”

e— Shared Class | Shared Class Il
Donor
helper T cell IC50< 500 nM IC50< 1000 nM

R Rt L e LR P PP PP TP P PREEEE T PP EEE PIRCHE-T1 + PIRCHE-T2 =

HLA class Il TCR
— O Total PIRCHE Score (PS)
o 1
E:D:t‘“——”“

The number of recipient HLA-derived peptides not
present in the donor and presented on shared HLA

Donor
Donor Cell helper T cell

Figure 1. Predicted Indirectly ReCognizable HLA Epitopes (PIRCHE). Traditional allele
matching based on direct T cell allorecognition does not quantify the number or immunogenicity
of mismatched epitopes. (A) As shown in this haploidentical patient/parent pair, (B) indirect
allorecognition describes T cell recognition of peptides derived from mismatched HLA
molecules that are presented by shared HLA. (C) The PIRCHE algorithm estimates the number
of unique peptides derived from recipient mismatched HLA molecules that can be processed
and bound to shared class | HLA-A, B, and C (PIRCHE-T1) and class || HLA-DRB1 and DRB3/4/5
(PIRCHE-T2). The Total PIRCHE Score is the sum of the T1 and T2 scores. Figures created by
Biorender.com. HCT, hematopoietic cell transplant; TCR, T cell receptor.

Patients/Methods:

= We describe baseline, post-transplant characteristics, and patient outcomes In a
retrospective T cell epitope mismatch analysis of 128 haploHCTs performed between
2017-2024 (Figure 2A). All patients received HCT in complete remission using reduced
Intensity conditioning and a T-cell selected peripheral blood stem cell graft for acute
leukemias or myelodysplastic syndrome.

= Allele-level HLA typing was performed by hybrid capture NGS (CareDx). PIRCHE scores
were determined using the v4.4 PIRCHE algorithm with netchop 3.1, netMHCpan 2.4,
netMHCllpan 3.0, and IPD-IMGT-HLA database release 3.62 (pirche.com).

= Associations between PIRCHE groupings and outcomes were assessed using Wald tests
from the corresponding regression models. Cumulative incidence of relapse (with
competing risks for GVHD and death) and acute (a)GVHD (with competing risks for
relapse and death) were analyzed by Fine-Gray competing risks models. Relapse-free
survival (RFS; time until all-cause mortality [ACM], relapse or censoring at 12-months of
follow-up), and GVHD-free, relapse-free survival (GRFS; time until ACM, relapse, aGVHD
grade lI-1V, chronic (c)GVHD grade moderate-severe, or censoring) were estimated using
Cox models. All models adjusted for transplant number, donor and recipient gender, and
age at transplant.
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Figure 3. Relapse, aGVHD, and Survival Probabilities Associated with Indirect Allorecognition. (A) Cumulative incidence of relapse and (B)
Grades lI-IV acute GVHD. (C) Relapse-free survival (RFS) and (D) GVHD and Relapse-free survival (GRFS) in cohort recipient/donor pairs in
tandem high/low groupings based on median -T1 and -T2 PIRCHE scores (PS).

Results/Conclusions:

= Recipient/donor HLA MM in the GVH direction based on indirect alloreactivity as calculated by PS-T1, PS-T2 and total PS were
highly correlated with HLA GVH allele MM (all p<0.01) (Figure 2B). PS-T1 and PS-T2 were weakly correlated in recipient/donor
transplant pairs (r=0.57) (Figure 2C).

= |n transplants with high PS-T1/ low PS-T2, incidences of relapse [sub-distribution hazard ratio (SHR)=0.22, p=0.144] (Figure 3A)
and aGVHD (no events) (Figure 3B) were lower and, although not statistically supported, the best outcomes for RFS (Figure 3C)
and GRFS (Figure 3D) were associated with high-T1/low-T2 PIRCHE scores (RFS HR=0.38, p=0.201 and GRFS HR=0.38, p=0.052).

" These data suggest an interplay between indirect T cell recognition of peptide epitope MM presented with HLA class | and Il,
which may balance GVHD and GVL in T-cell selected haploHCT. The impact of molecular MM algorithms in prediction of indirect
T cell alloreactivity following HCT warrants further prospective and larger multi-center studies.
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