Integrating US Census Demographic Data with HLA Frequencies to Accelerate Targeted Cell Therapy Patient Enrollment

nmdp" affin .

FIND CURES. SAVE LIVES.

“  ASHI’s 50th ot an i
S Christian Roy ', Tomasz Sewastianik , lleana Saenz !, Gregory J. Opiteck 1,

" Annual Meeti
02:,::21553325 Poster #203 Sean Stagg ¢, Martin Maiers 2, Dirk Nagorsen
! Affini-T Therapeutics; 2NMDP

Results

Validation

U There are significant (p value < 2.2e-16) and positive (p > 0.5 ) correlations

between US-census based regional estimates (county and hexagon (Sahr2003))
and geo-located donor data from the NMDP, suggesting that the approach
accurately re-creates regional diversity from orthogonal (Census data) and
summarized (published allelic frequencies) information.

Introduction

HLA-A*11:01

Recent TCR-based therapies approvals (e.g. Adaptimmune’s Tecelra for
HLA*02:01 + MAGEA4 in Synovial Sarcoma) are catalyzing more clinical
development in the space (TCR-T's, TCEs, vaccines). These approaches require
the determination of a specific HLA allele in each patient. Patient
identification, communication, and ultimately clinical trial enrollment can all
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Figure 3: Population-adjusted genotypic frequencies for HLA-A*11:01
(left); HLA-A*02:01 (middle); HLA-A*03:01 (right) by California county.
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Methods

The most comprehensive public United States HLA frequency dataset (Gragert

et al. 2013) was integrated with regional demographics obtained from the US

2020 Census. Once allelic frequencies were adjusted for US demographics on

a national, state, county or other geographically resolved basis (e.g. H3 .
Hexagons), genotypic frequencies were calculated and displayed on a map of ‘
the continental US.
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Figure 8: Correlation scatter plots comparing population-adjusted genotypic

frequencies for HLA-A*11:01, A*02:01, and A*03:01 to geographically-matched

frequency data from NMDP. Importantly, only counties or hexagons with >= 500
people were included
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Figure 4: Population-adjusted
genotypic frequencies for HLA-
A*11:01 for California

(left) and Texas (right) H3:h4
hexagons. White areas are shown
where a hexagon does not have a
geometry center overlapping a
census tract.

Use of H3 allows for more uniform
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Figure 2: Population-adjusted genotypic
frequencies for HLA-A*11:01 (top) and HLA-
B*58:01 (bottom) by US county. HLA-B*58:01
is linked to severe adverse reactions from
allopurinol, a common treatment for gout, and
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Figure 1: Population-adjusted HLA-A*11:01
frequencies by Continental US State (top),
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Conclusions

Flowchart 1: details of population-corrected genotypic frequency process
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Table 1: Example values for calculation of US-wide population-adjusted genotypic frequencies by NCI Catchment areas (delNero2022).

frequency. Single race population counts are combined with multi-race apportioned
counts by region (in this case the entire US), by race code. The percent of self-
assigned race is then multiplied by the allelic frequency of Gragert2013 for the
matching race code. Prior to genotypic frequency calculation, allelic frequencies are
summed across race codes.

Figure 5: San Francisco County,
with census tracts colored by
population-adjusted HLA-A*11:01
genotypic frequencies.
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The use of a T Cell Receptor as the
main driver of specificity requires
each patient to have at least 1 copy
of a specific HLA or HLAs.

Locations of the top 10 catchment centers are labeled
according to their rank (top, 1 = most patients), based on
number of individuals living within a catchment that are
estimated to have at least one copy of A*11:01 (table,

bottom).
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