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Introduction: Graft-versus-host disease (GVHD) remains a major barrier of allogenic hematopoietic stem cell transplantation
(HCT).While direct recognition ofmismatchedHLAmolecules is believed to be themajor driver of alloimmune T cell response,
indirect presentation of mismatched host class I or class II proteins may also contribute to CD4 T cell-mediated GVHD or
graft-versus-leukemia (GVL). Using a novel highly multiplexed peptide-MHC binding assay (MHC-PepSeq), we developed a
score of HLA-DRB1 restricted and binding allogeneic peptide sequences for each donor/recipient pair in a CIBMTR cohort
of mismatched adult HCT recipients with hematological malignancies. We hypothesized that the risk score derived from the
MHC-PepSeq assay is associated with the incidence and severity of acute and chronic GVHD.
Methods: Using public population allele frequencies (allelefrequencies.net), we identi�ed a set of alleles that covers >95% of
HLA genotypes of 3 major US populations (European Caucasian, African American, Mexican Chicano) at 9 HLA-loci (-A, -B, -C,
-DRA1, -DRB1, -DQA1, -DQB1, -DPA1, -DPB1) and converted their sequences to 7,744 unique, densely-tiled 15-mer peptides.
A highly multiplexed synthesis protocol ("PepSeq") was used to generate a library of DNA-barcoded peptides of the corre-
sponding sequences, which we used to generate experimental binding measurements of each peptide against 12 common
HLA-DRB1 molecules. The resulting data were then used to enumerate DR-binding peptides present in recipient HLA but not
donor HLA genotype ("allopeptide score"), for each donor-recipient pair in a cohort of HLA-A, B, C and DRB1 (8/8) matched
unrelated donors with a mismatch in HLA-DPB1 and a cohort of 7/8 Class I mismatched unrelated donors. Univariate analysis
was used to compare clinical demographics and allopeptide association with clinical outcomes. In multivariable analysis, a
logistic regression model was used to analyze aGVHD II-IV at day 100 (primary outcome), and Cox proportional hazards were
applied for OS, relapse, chronic GVHD (cGVHD) and non-relapse mortality (NRM) (secondary outcomes).
Results: In the 8/8 cohort, 6679 matched unrelated pairs were identi�ed with allopeptide detected in 1563 (30.5%). In the
7/8 cohort, 1133 pairs were identi�ed with allopeptide detected in 156 (15.9%). Patient characteristics were balanced in both
cohorts and described in Table 1.
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In the 8/8 cohort, the cumulative incidence of aGVHD II-IV at day 100 post HCT was 42.3% (95% CI: 40.9-43.7%) in patients with
a detectable allopeptide and 45.5% (95%CI: 43.0-48.0%) in patients with non-detectable allopeptide, respectively (p=.069).
No signi�cant differences were observed in univariate analysis for cGVHD, NRM, OS. In multivariate analysis there were no
signi�cant associations between presence of detectable allopeptide (Y/N) and aGVHD II-IV, cGVHD,OS, andNRM.However, a
signi�cant interaction between disease and allopeptide status was detected in the relapsemodel (P=0.0020), with allopeptide
presence associated with a decreased risk of relapse in ALL (HR 0.71; 95%CI:0.54-0.94, p=0.0168) and an increased risk of
relapse in AML (HR 1.23; 95%CI:1.05-1.43, p=0.0085). Allopeptide presence was not signi�cantly associated with relapse in
MDS (HR 0.89; 95% CI:0.74-1.06 p=0.1901). Adjusted cumulative incidence of relapse is shown in Figure 1.
In the 7/8 cohort, cumulative incidence of aGVHD II-IV at day 100 post HCT was 43.4% (95% CI: 40.2-46.5%) and 41.8% (95%
CI: 34.1-49.7%) (p=.77) in the allopeptide-detectable and non-detectable groups, respectively. In univariate analysis there
were no statistically signi�cant differences noted in cGVHD, NRM, OS. In multivariate analysis allopeptide presence was not
signi�cantly associated with any of the endpoints aGVHD II-IV, cGVHD, OS, relapse or NRM.
Conclusion: In a large CIBMTR 8/8 and 7/8 matched unrelated donor cohort, allopeptide scores derived from MHC-pepseq
were not predictive of aGVHD, possibly due to the limitation of the assay (i.e., low sensitivity, limited to class II presentation
- HLA-DRB1 in this analysis) and/or low antigenicity in HLA molecules when indirectly presented as minor histocompatibility
antigens. The observed reverse association of allopeptide presencewith relapse in AML andALL requires further investigation,
and subgroup analyses for individual HLA-DRB1 presenting allele are currently underway.
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Figure 1
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