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Use of population descriptorsin
academicresearch

 Upfrontsampling and assignation of population
descriptor

* Interestedinlooking at differenceswithinand
between populationsasa meansto understand both
geneticand environmental factorsimpacting disease

* Longtermgoalto translatefindingsto understand
impact on real-world populations




Population-based recruitmentto biobanks as
engines of translation
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Challenges forunderstanding geneticrisk at
a population-level

Population
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....and need to integrate genomic information
with clinical history, family history, lifestyle
factors, and social determinants of health




Impact of diversity on polygenic risk
prediction
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Mount Sinai Health System coversthe lives of
>3M New Yorkers

® >50% Asian

= >50% Black
>50% Hispanic
>50% White

® Mixed Race/Ethnicity

Queens
Manhattan
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> 8M New Yorkers (US Census 2020)
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Neighborhood-level demographics for
> 8M New Yorkers (US Census 2020)




e Genomic discovery and clinical genomicsin

BioMe : : .
Biobank a diverse patientpopulation
African-
Hispanic American
Latino

» Research biobank
recruiting since 2007

» >70,000 participants
currently enrolled

» GS, ES, array data

» Rich survey information
for those enrolled
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Diversity is deep and multidimensional

Grandparents Country of Birth
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Butdiversity is poorly capturedin a health system
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Nuance and complexityin self-identity
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Geneticancestry unlocks nuance and scale
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Some
Populations Are at Prevelence of AR/ and AREAZ across populations
Higher Risk of Many -
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Table 1. Continued

Mode of Physical position Protein Self-reported Self-reported IBD IBD community
Gene inheritance (GRCh38) c.DNA position madification ethnic group country of birth  community ondition prevelance
DNAI2 AR 17: 74309345 c.1304G>A p.Trp435Ter AJ(5); C(9); B); O(1) us(17); 02) AJ(19) rimary ciliary 1in 216
kinesia
. h . d | -F-F . |< CFAP298 AR 21: 32602299 c.735C>G p.Tyr245Ter AJ(5); C(B). B(1); O(2) us(12). 02) AJ(15) Eﬂaw ciliary 1in 293
F t t kinesia
O r | n e r | e a rg e e e C r | S DHDDS AR 1: 26438228 c.124A>G p.Lysd42Glu AJ(d); C(18); B(7); O(6) us(31); O(4) AJ(35) Btinitis pigmentosa, 1in 117

jonsyndromic

\/a rl a n tSI g e n etl C a n Ce St ry m a y b e a PCDH15 AR 10: 54317414 €.733C>T p.Arg245Ter AJ(5); C(10); B(1); O(1) Us(15); 0(2) AJ(17) :I’;e: syndrome 1in241

CLANT AR 3:150972565  c.144T>G p.AsndBLys AJB); C(29); BS); O[3)  US(41);0(4)  AJ44); O(1) [isher syndrome 1in93

better tie to riskthan population e

PR founder variants (N = 3)

. BRCA2 AD 13: 32338277 €.3922G>T p.Glu1308Ter HL(7) US(3); PRi4) PR(7) jereditary breast 1in729
descriptors..... e
COL27A1 AR 9: 114195977 ©.2089G>C p.Gly697Arg HL(82): B(1); O(4) US(47); PR(38); PR(87); O(2) teel syndrome 1in 60
02
SGCG AR 13: 23324452 c.787G>A p.Glu263Lys HL(49); O(6) US(31); PR(22); PR(54); O(2) [fimb girdle dystrophy  1in 96
o2
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Population Characteristics genetic testing
Personal History N(%
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All Variant Positive (N = 217) a4 (249) a7(26.3)
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Female (N=134) 18(35.9 (38 S
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P-v alue (chisq test) 3.4x107 3107

M S B R 2V improve health outcomes

W ith Ad Founder Variant (N = 80) 22 (27.9)
W ithout AJ Founder Variant (N=137) 32 (23.4)
P-v alue (chisq test) 0.18

31 (38.8)
26 (13.0)
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Thoughtsforthe future

Population labels are labile, nuanced, and tied to social and political
forces -> but are an important anchor to understand the gene x
environment impact on disease

Genetic ancestry can be an excellent biomarker for the
environment factors and social determinantsimpacting disease ->
an additional way to incorporate population information into
genomic research

Genomic information will be increasing centered in routine clinical
care, but many questions remain about how to translate and
implement genomic medicine -> need betterapproachesto
reconciling individual and population-based risk
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