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658  Figure 2 Overlap of the predicted PAls with Hi-C and PCHi-C data. Panels a), b) and c): overlaps
659  ofthe predicted PAls with TADs identified by a) Rao et al.24 and b) Dixon et al.26 using Hi-C and by
660  c)]Javierre et al.5 using PCHi-C. The red dash lines represent the observed number and histograms
661  represent the distribution of “control” sets. Panel d): a heatmap of the predicted PAls (red
662  asterisks) and chromatin interactions with correlation score > 0.4 (blue dots) identified by Rao et
663  al.24using Hi-C in a 2 Mb region on chromosome 7. The heatmap is asymmetric for the PAls with
664  the x- and y-axes representing the physical positions of “outcome” and “exposure” probes
665  respectively. Panel e): the predicted PAls at the MAD1L1 locus, a 450-Kb sub-region of that shown
666  between two orange dashed lines in panel d). The orange curved lines on the top represent the
667  significant PAls between 14 DNAm sites in the promoter regions of MAD1L1 (multiple transcripts)
668  and other nearby DNAm sites. The panel on the bottom represents 14 chromatin state annotations
669 (indicated by different colours) inferred from data of 127 REMC samples (one row per sample).
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Figure 3 Enrichment of PIDSs and Pm-PAI genes. Panels a) and b): enrichment of PIDSs in 14 main
functional annotation categories inferred from the 127 REMC samples. Each error bar in panel b)
represents the standard deviation of the estimate under the null obtained from 1,000 random
samples. The 14 functional categories are: TssA, active transcription start site; Prom,
upstream/downstream TSS promoter; Tx, actively transcribed state; TxWk, weak transcription;
TxEn, transcribed and regulatory Prom/Enh; EnhA, active enhancer; EnhW, weak enhancer;
DNase, primary DNase; ZNF/Rpts, state associated with zinc finger protein genes; Het,
constitutive heterochromatin; PromP, Poised promoter; PromBiv, bivalent regulatory states;
ReprPC, repressed Polycomb states; and Quies, a quiescent state. Panel c): mean Pearson

correlation of expression levels for gene pairs whose promoters were involved in PmPmI. The red
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682  dash line represents the observed value and the histogram represents the distribution for the
683  control gene pairs. Panel d): proportion of Pm-PAI genes in five gene activity groups. The five gene
684  activity groups are inactive (TPM <0.1) together with four quartiles defined based on the
685  expression levels of all genes in the GTEx blood samples. Each error bar represents the standard

686  deviation estimated from the control genes in 1,000 random samples.
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688  Figure 4 Enrichment of eQTLs or transcription-associated DNAm sites in PIDS regions of the Pm-
689  PAl genes. Panel a): the number of independent cis-eQTLs (Peqr. < 5%10-8) located in PIDS regions
690  of the Pm-PAI genes. The red dash line represents the observed number and the blue histogram
691  represents the distribution of 1000 control sets. Panel b): the number of transcription-associated
692  DNAm sites located in PIDS regions of the Pm-PAI genes. The blue bar represents the observed
693  number and the green bar represents the mean of 1000 control sets. The error bar represents the

694 standard deviation estimated from the control sets.
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695
696  Figure 5 Prioritizing genes and functional regions at the RPS6KAZ2 locus for Crohn’s disease (CD).

697  The top plot shows -logio(P values) of SNPs from the GWAS meta-analysis (grey dots) for CD44.
698  Red diamonds and blue circles represent -logio(P values) from SMR tests for associations of gene
699  expression and DNAm probes with CD, respectively. Solid diamonds and circles are the probes not
700  rejected by the HEIDI test (Purini>0.01). The second and third plots show -logio(P values) of SNP
701  associations for the expression levels of probe ILMN_1671565 (tagging RNASET2) and
702  ILMN_1702501 (tagging RPS6KAZ2), respectively, from the CAGE data. The fourth, fifth and sixth
703  plots shows -logio(P values) of SNP associations for the DNAm levels of probes cg00271210,
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cg25258033, and cgl15706657, respectively, from the mQTL meta-analysis. The panel on the
bottom shows 14 chromatin state annotations (indicated by colours) inferred from 127 REMC
samples (one sample per row) with the predicted PAls annotated by orange curved lines on the

top (see Fig. S3a for the overlap of the predicted PAls with Hi-C data).
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