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RESULTS

Prior research suggests that rare mutations in protein-coding regions of genes

involved in telomere maintenance contribute to the development of familial Baseline characteristics of cohort overall and stratified by QV carrier status Quantile-quantile plot of a gene-based collapsing analysis under a Rare-Ensemble Rare protein-coding variants associated with susceptibility to IPF
pulmonary fibrosis and confer risk for sporadic IPE. . OV+ OV- model - In gene-based collapsing analysis of protein-coding variants, telomere-related
Al(ll\li’jgbeé;ts (N=61) (N=847) genes TERT, PARN and RTELI achieved study-wide significance.
Age (years) 70.7 (65.5, 75.4) 65.9 (60.6, 69.2) 71.0(65.9, 75.7) Observed vs. expected p-values. Lambda = 0.995 Qualifying variants in patients with IPF and controls
Mal 686 (75.6) L5 (73.8) 641 (75.7) e
ale - - - TERT IPF Controls ~ Oddsratio (95%CI)  P-value
To understand further the importance of rare protein-coding variants in determining Race
the I‘iSk Of IPF. TERT 3.10/0 O.].O/O 35.2 (17.6, 72.2) 5.7 X 10_25
White 836 (94.1) 57 (93.4) 779 (94.2)
20- PARN 1.8% 0.1% 22.7 (10.2, 50.0) 1.4x10713
Black or African-American 17 (1.9) 0 (0) 17 (2.1)
RTELI 2.0% 0.3% 6.8 (3.7, 12.2) 8.5x107°
M ETH O DS Other 35 (3.9) 4 (6.6) 31(3.7)
The IPF cohort comprised 908 patients from the IPF-PRO Registry, a multi-center Hispanic or Latino ethnicity 34 (3.7) 2 (3.3) 32 (3.8) = 15-
US registry of patients with IPE.*The control cohort comprised 24,749 controls ‘;’g Characteristics of QV carriers compared to non-carriers
without lung disease. Ever smoker 607 (66.9) 28 (45.9) 579 (68.4) ke PARN o
WGS of the IPF cohort and WGS or whole exome sequencing of the controls was §
performed at the Columbia University Institute for Genomic Medicine. Family history of ILD 166 (18.3) 24 (39.3) 142 (16.8) < O rﬁ)
We implemented a gene-based collapsing test to identify genes with a significant o 0 ﬁ x
dlffer.ence between the IP.F c.ohort e.and the cqntrols in the proportion of individuals Definite IPF5 590 (65.0) L2 (68.9) 548 (64.7)
carrying at least one qualifying variant (QV) in the gene. Younger Less likely to have a More likely to have
_ ° ° ° o ° ° ° ° . RTEL] °® ° ° ° .
A QV was defined as a vaflant that. met specific filter criteria based on population FVC % predicted* 69.5 (59.3, 80.2) 65.6 (52.4, 78.0) 69.7 (59.8, 80.5) history of smoking family history of ILD
allele frequency and predicted variant effect.
- For each gene, a two-sided Cochran-Mantel-Haenszel test was used to compare . , .
the rate of patients with IPF carrying a QV with the rate observed in controls while DLco % predicted 41.9 (32.3,50.2) 41.2 (32.2, 49.5) 41.9 (32.5, 50.5) -
controlling for ancestry. . Common genetic variants associated with IPF
In addition, we examined the association of 15 common genetic variants associated GAP stage
w1t!1 IPF in 908 patients from the IPF—PRO Reglstry anc! 3034 controls..S.mgIe— Gene SNP Risk allele C%ddf ratl)o P-value
variant analyses were conducted using logistic regression with an additive model 1 227 (28.5) 17 (30.9) 210 (28.3) 95% CI
and sex plus the first 10 principal components as covariates.
X P PHRCIP P Y MUC5B rs35705950 T 6.40 (5.47,7.49)  1.26 X108
2 430 (54.0) 30 (54.5) 400 (54.0)
TOLLIP rs111521887 G 1.91(1.67, 2.18) 1.93x104!
3 139 (17.5) 8 (14.5) 131 (17.7) Expected -log, (p)
CONCLUSIONS TOLLIP rs5743894 C 1.89(1.66,2.16)  4.90x10
Oxygen at rest* 179 (20.1) 11 (18.6%) 168 (20.2)
DSP rs2076295 G 1.45(1.30, 1.61) 1.54x10!!

« These data support the idea that rare protein-coding mutations in telomere- Oxygen with activity* 305 (34.4) 23 (39.0) 282 (34.1)
related genes play a role in determining susceptibility to IPF, including The model considered only dominant loss of function variants and missense variants predicted TERT rs2736100 C 0.69 (0.62, 0.77) 3.35x101
sporadic IPF. Antifibrotic dru to be damaging by an ensemble of Polyphen, REVEL, and PrimateAL. All variants had an internal

g use 502 (55.3) 30 (49.1) 472 (55.8) , o : : Variants investi
. . gated; MUC5B rs35705950, TOLLIP rs111521887, TOLLIP rs5743894, DSP rs2076295,

» Future work will apply novel methods to the WGS data from this cohort to minorallele frequency < Ot'h005 o I pt:fbhc databases (gnomAD and EXAC). The yellow and light TERT rs2736100, TOLLIP rs5743890, DEPTOR rs28513081, SPDL1 rs116483731, RTEL1 rst1308092, KIF15
evaluate the role of regulatory variants in non-coding regions in determining Data are n(%) or median (Q1, Q3). blue lines indicate the 2.5" and 97.5" percentiles of the expected p-values. 1578238620, SPPL2C rs17690703, MAD1L1 rs12699415, MDGA2 rs7144383, HECTD2 rs537322302, AKAP13
IPF susceptibility or behavior *Among those with available data. rs62025270.
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