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Abstract

Limited knowledge about hidradenitis suppurativa (HS) pathogenesis and a lack of effective therapies contribute to high unmet needs. Unlike other common
inflammatory skin diseases, there has never been a genome-wide association study (GWAS) conducted for HS. Translational genetic studies can have an
immediate impact on patient care when results provide a rationale for drug repurposing, as our group helped to demonstrate with alopecia areata. Here, we
performed a GWAS for HS using data obtained from an electronic biorepository (eMERGE project NT227). We identified a cohort of 600 HS cases and 82,611
controls with comparable multi-ethnic ancestry (A=1.005). This HS cohort recapitulated HS race and gender predilictions with genetically African female
participants accounting for 35% of cases, but only 10% of controls. Genotype data for 40 million variants was tested for association. No locus exceeded our
threshold for statistical significance (p<5x10-8) although several were close (p<10-7), suggesting that a moderate expansion in cohort size may provide adequate
power to detect associations. There was no evidence for HLA association. Interestingly, the lead SNP at one locus (rs11075745; p=8x10-7) is an eQTL for NFATS5, a
mediator of NOTCH signaling whose expression is downregulated in HS lesional skin relative to patient-matched nonlesional skin. This preliminary finding awaits
replication. Our group is constructing multi-ethnic replication cohorts that will allow us to expand this study in the near future.
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Clinical Presentation Analytic plan Results I. Cohort description

1. Use diagnosis codes to identify cases and controls in a biorepository G%ﬁggﬁ"y Senateslly Ak %i?ﬁggilr']y Total
that links electronic health records to genome-wide SNP data. Disease Male Female Male  Female Male  Female

Cases have 21 ICD acne diagnosis codes (706.1, L73.2) Control 5,538 8,973 879 1,190 30,649 35,382 82,611
Controls have no HS diagnosis code Case 51 211 3 11 87 237 600

Total 5,589 9,184 882 1,201 30,736 35,619 83,211

2. Data quality control

SNP HWE, missingness
Sample missingness, relatedness (PCA), and racial comparability (admixture

Table 1. eMERGE HS cohort. Genetic ancestry was

mapping) determined with admixture analysis. The majority of

., 3. Association Testing our cohort is genetically European (80%). African

Akhan, JR DM Jemec sl NE Test 40 million genetic variants for association with acne, ancestry and female gender both increase risk of HS3.

Figure 1. Clinical presentation of controlling for gender, ancestry, and genotyping platform In our data there appears to be an interaction of
HS12, Lesions occur in distinct ancestry and gender, with a female to male ratio of 1.4

anatomical regions!. Advanced ||Figure 2. Study design. This study used data from an electronic || across all controls, 2.7 among genetically European
stages of disease are marked by ||biorepository assembled by the eMERGE consortium which links || cases and 4.1 among genetically African cases. Because
large abscesses, scarring, and ||electronic health records to genetic data. Cohorts are assembled || gender and race demographics are different between
extensive dermal sinus tracts that |[from diagnosis codes and standard analytic methods are used to || cases and control we control for these variables in our

drain purulent exudate?. conduct GWAS. association analysis.
Results II.genetic comparability § Results III. Manhattan Plot Results IV. region 16g22.1
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Figure 3. Cases and controls are genetically A ) I . *gpois o gln®
comparable. (a) Principal component analysis Chromosome A 7
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1 HHH H

(PCA) with ancestry informative markers| |Figure 4. HS GWAS. We tested 40 million genetic variants. No
indicate that 5 PCs will control for ancestry. (b)[ | region exceeded our threshold for statistical significance - agese

A scatter plot of the first two PCs for cases| [(p=5x108), including the HLA. However several regions have @ | .

(black dots) and controls (red dots) shows that| | pvalues and odds ratios that suggest a modest expansion in || Figure 5. 16q22.1. The most significant SNP
they cluster. (c)The Q-Q plot shows strong| [cohort size will provide adequate power to detect association. || in this region (rs11075745; p=8x107) is
concordance between observed and expected||We are constructing additional cohorts.  The region on || located within an intron of WWP2 and is an
values (A=1.005), indicating that population||chromosome 16q22.1 contains a compelling candidate gene |[ eQTL (https://gtexportal.org/) for several

stratification is adequately controlled. (black box). genes in this region (*).
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Results: V. Differential gene expression in HS lesions of two transcripts at 16g22.1

Figure 6. Gene expression in HS patient-matched skin. We used a. NFATS (FC=1.32; p,4=.005) b. PDXDC2P (FC=1.33; p,;=.02)
publically available gene expression data (GSE72702)4 to see if any o
tl’anSCI’IptS reported to be In-ﬂuenced by r511075745 have altered 4 Bor e e e s e e e s s s s e s s e e s s s o s e e s v s e g s e e s s e e
gene expression in HS skin. NFAT5 and PDXDC2P showed evidence | "
for reduced expression in HS lesions compared to patient-matched | | ‘ """"""""""
non-lesional skin. Analysis was conducted in GEO using their ‘

GEO2R algorithm (https://www.ncbi.nlm.nih.gov/geo/geo2r). The
threshold for statistical significance is adjusted to account for five

tests (p=.01). Only NFAT5 is significant.
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Conclusion

We conducted an HS GWAS in an electronic biorepository that links EHR to genome-wide genotype data. We assembled a multiethnic cohort as assessed by
genetic ancestry. While no loci exceeded our threshold for statistical significance, our results demonstrate that a moderate expansion in the size of our cohort will
allow us to discover HS associated loci. We found no association evidence at the HLA locus supporting the classification of HS as an inflammatory disease, rather
than an autoimmune. One of the most significant loci implicates NFAT5, a mediator of Notch signaling.>
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