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[Abstract] Objective This study aimed to identify lipid metabolites associated with the risk of idiopathic pulmonary
fibrosis (IPF) and investigate their upstream regulatory proteins. Methods Lipid metabolites were selected as candidates
based on two published genome-wide association studies (GWAS) on metabolites along with the Lipid Maps, HMDB, and
SwissLipids databases. The FinnGen cohort and UK Biobank cohort were used as the discovery cohort and replication cohort
for IPF, respectively. Two-sample Mendelian randomization (MR) was utilized to assess the causal associations between lipid
metabolites and IPF. Cochran’ s Q, MR—Egger, and colocalization analyses were performed to evaluate the robustness of the
results. Overlapping proteins were screened by integrating IPF lung tissue proteomics data with transcriptomics data from the
GEO dataset GSE70866. Subsequent MR was conducted to verify causal associations between candidate proteins and lipid me—
tabolites. Results MR analysis identified two lipid metabolites significantly associated with IPF in the discovery cohort: 1—
oleoyl2-inoleoyl-sn—glycerol (18:1/18:2) (OR =0.659, Z =0.041) and isobutyrylcarnitine (C4) (OR =1.165, 2 =0.025).
Cochran’ s Q and MR-Egger excluded heterogeneity and pleiotropy (?>0.05), and the posterior probability of Bayesian colo—
calization PPH4 = 92.2% . Multi-omics analysis screened a total of 132 candidate regulatory proteins with GWAS data, inclu—
ding NTSE (©& =1.000,”=0.004), RNASET2 (OR =1.000,2”=0.013), MYL3 (@& =0.998, Z=0.003), SERPIND1 (O& =
0.999,/7=0.035), PLG (OR =1.000, 2 =0.002), and CKAP4 (O =1.000, 7 =0.002). Conclusion A decreased level of
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1-oleoyl2-inoleoyl-sn—glycerol is associated with an elevated risk of IPF, and its level may be regulated by the following pro—
teins: NTSE, RNASET2, MYL3, SERPIND1, PLG, CKAP4, and ITIHI.
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Tab.2 Mendelian randomization test of heterogeneity
Q Q QP
SERPINDI MR Egger 51.763 50.000 0.405
oleoylinoleoyl-glycerol 18:1/18:2 Inverse variance weighted 52.397 51.000 0.420
PLG oleoyldinoleoyl—glycerol 18:1/18:2 MR Egger 42.358 50.000 0.770
oleoylinoleoyl-glycerol 18:1/18:2 Inverse variance weighted 42.619 51.000 0.792
CKAP4 oleoyldinoleoyl-glycerol 18:1/18:2 MR Egger 32.831 24.000 0.108
oleoyldinoleoyl—glycerol 18:1/18:2 Inverse variance weighted 35.436 25.000 0.081
ITIH1 oleoyldinoleoyl-glycerol  18: 1/18:2 MR Egger 148.534 181.000 0.963
oleoylinoleoyl-glycerol 18:1/18:2 Inverse variance weighted 149.095 182.000 0.964
NTSE oleoyldinoleoyl-glycerol 18:1/18:2 MR Egger 91.754 87.000 0.343
oleoyldinoleoyl—glycerol 18:1/18:2 Inverse variance weighted 91.830 88.000 0.369
RNASET2 oleoyldinoleoyl-glycerol 18:1/18:2 MR Egger 81.717 89.000 0.695
oleoylinoleoyl-glycerol 18:1/18:2 Inverse variance weighted 83.413 90.000 0.675
MYL3 oleoylinoleoyl-glycerol 18:1/18:2 MR Egger 13.421 12.000 0.339
oleoyldinoleoyl—glycerol 18:1/18:2 Inverse variance weighted 13.708 13.000 0.395
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Fig.4 Sensitivity analysis of the leave-one-out method for the causal association of 7 proteins with IPF
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Fig.5 Scatter plot of Mendelian randomization analysis for the causal association of 7 proteins with IPF
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