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[bookmark: _Toc113544865][bookmark: _Toc113546620]Dark regions and dark genes:
The list of dark regions in Hg37 was taken from the file illuminaRL100.b37.dark-merged.bed provided by Ebbert et al. (1) from their Github account (https://github.com/mebbert/Dark_and_Camouflaged_genes). This file contains the full set of 63,727 dark regions, covering 38.7Mb of the genome. The list of dark genes was taken from IlluminaRL100.dark.gene.percentage.dark.txt (Ebbert et al., 2019, Additional File 2). This file contains 6,054 genes, describing the percentage of each gene that is dark, stratified by gene body element (perc_CDS: percentage of protein coding sequence bases that are dark; perc_UTR: percentage of untranslated region bases that are dark; perc_exon: percentage of exonic bases that are dark; perc_intron: percentage of intronic bases that are dark; perc_total: percent of total gene that is dark). Of these, 749 genes have dark CDS (593 > 5% dark CDS; 424 > 20% dark CDS).

[bookmark: _Toc113544866][bookmark: _Toc113546621]FUMA GWAS summary data:
GWAS data was extracted from the FUMA database of public results, analysed on the FUMA platform, providing information on annotation, prioritization, visualization and interpretation of GWAS datasets (2-4). Eight GWAS were selected representing a range of diseases, disorders and complex traits as well as a range of numbers of gws loci. For comparability, all eight GWAS were selected based on their use of the following parameters: leadP (5e-8); gwasP (0.05); r2 (0.6); refpanel (1KG/Phase3); pop (EUR); refSNPs (1); mergeDist (250).

[bookmark: _Toc113544867][bookmark: _Toc113546622]Dark regions and dark genes in GWAS:
The overlap between dark regions and GWAS genome wide significant loci (Genomic Risk Loci (GRL)) was calculated using bedtools intersect using the following command format:

bedtools intersect -a ASD_GWAS_FUMA_10_mapped_genes.txt -b illuminaRL100.b37.dark-merged.formatted.bed -wo > ASD_GWAS_FUMA_10_mapped_genes_dark_regions_overlap.bed

For each GWAS study, the percentage of GRLs that are affected by dark regions was calculated as the total length of the dark regions within GRLs, which was then compared against the total length of the GWAS loci to calculate the percentage of GRL affected by dark regions. 

Bedtools map was used to count all instances of dark genes overlapping mapped genes (MGs) within the GRLs. Where multiple dark regions overlapped the same gene, the IDs of the dark region were collapsed into a comma separated list:

bedtools map -a ASD_GWAS_FUMA_10_mapped_genes_sort.txt -b illuminaRL100.b37.dark-merged.formatted_ID_sort.bed -c 4,4 -o count,collapse > ASD_GWAS_FUMA_10_mapped_genes_dark_regions_overlap_count_collapse.bed

The amount of overlap between dark regions and MGs was also calculated using bedtools intersect:
bedtools intersect -a ASD_GWAS_FUMA_10_mapped_genes.sort.txt  -b illuminaRL100.b37.dark-merged.formatted_ID_sort.bed -wo > ASD_GWAS_FUMA_10_mapped_genes_dark_regions_overlap.bed

The file IlluminaRL100.dark.gene.percentage.dark.txt contains the percentage overlap of dark regions with different gene body GENCODE biotypes (Frankish, Nucleic Acids Res. 2018) (coding regions (CDS); untranslated regions (UTR); exons; introns; and total percentage dark). This information was used to identify the subset of GWAS genes that had dark regions overlapping their coding regions (any dark, 5% dark, 20% dark).

[bookmark: _Toc113544868][bookmark: _Toc113546623]GWAS gene ontology enrichment:
From the Gene Ontology (GO) resource (http://geneontology.org/) (Ashburner et al., Nat Genet., 2000) the PANTHER Overrepresentation Test (Released 20210224; Mi et al., Nucleic Acids Res., 2019) was used to test for enrichment of biologically relevant GO terms within the subset of GWAS GRL genes annotated as overlapping dark regions compared against: i. the rest of the genome; and ii. the genes from GWAS GRLs without dark regions.

[bookmark: _Toc113544869][bookmark: _Toc113546624]Additional Information
[bookmark: _Toc113544870][bookmark: _Toc113546625]Project summary
We proposed to investigate whether dark regions could be affecting our ability to identify disease relevant variants, both when fine-mapping GRLs and when performing whole exome or whole genome rare variant association studies. Several new resources are now at our disposal to help achieve this goal. Firstly, the availability of summary data from GWAS studies through resources such as FUMA (2). GWAS studies identify regions of the genome, Genomic Risk Loci (GRLs), significantly associated with diseases/phenotypes, but without the ability to distinguish which genes/variants within these loci are actively contributing to disease-risk. By quantifying the amount of overlap between GRLs from recent GWAS and annotated dark regions, we can estimate the proportion of GRLs affected by dark regions. Furthermore, the GRL genes affected by dark regions can be tested for enrichment  of disease relevant GO terms to assess potential biological impact of dark regions on our ability to identify putative risk genes when fine-mapping GWAS GRL. In addition to publicly available catalogues of GWAS studies, there are examples of rare-variant association studies, such as the Schizophrenia Exome Sequencing Meta-analysis (SCHEMA) consortium and the Autism Exome Sequencing consortium (ASC), which used whole exome sequencing (WES) data to identify genes with ultra-rare variants associated with disease. Genes identified from these rare variant association studies can similarly be tested for overlap with dark regions.

[bookmark: _Toc113544871][bookmark: _Toc113546626]Gene ontology enrichment analysis of dark GRL:
Gene ontology enrichment analysis using the PANTHER GO enrichment tool (5) was used to assess the potential functional impact of the dark genes from the GRLs. For each GWAS study the genes with dark regions from the GRLs were compared against the remaining genes from across the genome. Using this approach, the three largest GWAS studies (SCZ, BMI and MDD) all returned FDR-significant GO terms. SCZ had 17 FDR-significant GO terms, including terms related to neurogenesis; synapse; and calcium ion transport (Table S1). BMI had 228 FDR-significant terms, including terms related to regionalization; cell part morphogenesis; brain development; animal organ morphogenesis; regulation of protein localization; regulation of transport; positive regulation of transcription by RNA polymerase II; negative regulation of signal transduction; movement of cell or subcellular component; cellular catabolic process; organic substance catabolic process; establishment of localization in cell; phosphate-containing compound metabolic process, etc (Table S2). MDD had 45 FDR sig terms including those related to neurogenesis; synaptic function; neurotransmitter transport; and nervous system development (Table S3). 

While cholesterol had no FDR-significant GO terms, the top terms included many terms related to cholesterol transport, and lipid and fatty acid biosynthesis and metabolism (Table S4). Similarly, the Crohn’s disease analysis returned relevant GO terms including immune response, cytokine activity, receptors and signalling, and glutamine metabolism (Table S5), all previously reported by Garza-Hernandez et al. (6). A number of the top enriched GO terms for ASD were related to glucose (regulation of detection of glucose; negative regulation of transcription by glucose, etc.) (Table S6), which have recently been implicated as a risk factor for ASD (7)manco (8). Other top terms were related to embryo development; cell-cell adhesion; neuron differentiation, transcription regulation, signalling pathways (9, 10). Top GO terms for ALS included membrane trafficking, signal transduction and ion channel transport; autophagy; central nervous system and oligo-dendrite development; dopaminergic neuron differentiation, neuron maturation, regulation of cell differentiation; central nervous system myelination and axon ensheathment and neuron axono-genesis (Table S7). Several of these terms were recently implicated in two independent GO enrichment analyses of ALS patients (11, 12). BD returned 160 terms  with p-value< 0.05, with the top terms including terms related to piRNA biosynthetic process; CDP-diacylglycerol biosynthetic and metabolic process; regulation of postsynaptic neurotransmitter receptor activity; regulation of neurotransmitter receptor activity (Table S8)(13-15). Diacylglycerol kinase (DGK) isozymes have been reported to be involved in many physiological events, including cell proliferation and migration, glucose intake, immunity and neuronal network construction, and have been implicated in the pathogenesis of a wide variety of diseases including BD (16-20).

For the SCZ, BMI and MDD GWAS’s a comparison of the subset of GRL genes with dark CDS against i. the genome and ii. the remaining GRL genes (not-dark GRL genes)(Supplementary Tables 9-14) further refined the biological relevance of the GO terms identified (p-value < 0.05, but not FDR-significant). When comparing the dark CDS GRL genes vs the remaining GRL genes, SCZ had 5 enriched terms (striatal medium spiny neuron differentiation; striatum development; sub-pallium development; forebrain neuron differentiation; and forebrain generation of neurons); BMI had 32 terms, including terms previously associated with BMI (SMAD protein phosphorylation (21); sex determination; steroid biosynthesis; muscle morphogenesis; transmembrane receptor protein serine/threonine kinase signaling pathway (22); and GABAergic synaptic transmission (23); and MDD had 37 enriched terms (including presynaptic active zone assembly; protein localization to synapse; pre-synapse organization; pre-synapse assembly).
 
[bookmark: _Toc113544872][bookmark: _Toc113546627]Whole exome sequencing datasets:
To investigate the impact of dark regions on the discovery of rare variants from WES studies we looked at the overlap of dark regions with the coding parts of genes from two well-powered rare variant association studies: SCHEMA (schizophrenia exome sequencing project, (24) and ASC (autism exome sequencing project)(9). The genes with at least 5% dark CDS regions were assessed for other evidence of disease function in the literature.

[bookmark: _Toc113546628]SCHEMA:
Of the 928 genes from SCHEMA with p<0.05, 222 were found to overlap dark regions with 22 of these having at least partially dark CDS regions (Table S15). Of the 10 dark genes found to have >5% CDS regions dark, six show evidence of from the literature of being expressed in the brain and having a neurodevelopmental or psychiatric function: RAC3; TRAPPC10; UBE2L3; FAM86B1; SHANK3; and C4B. RAC3 is 7.3% dark (Figure S1) and has been shown to play a role in the development of GABAergic interneurons (25) and has been associated with  neurodevelopmental disorders (26, 27). The TRAPPC10 gene is 16% dark (Figure S2), is highly expressed in the cerebellum and has been suggested to be a candidate gene for intellectual disability , possibly through its role as a component of a transport protein particle complex (along with TRAPPC9 and TRAPPC2) that is involved in secretory and endocytic pathways (28). UBE2L3 is 30% dark (Figure S3)  and has been highlighted as a candidate gene for comorbid psychiatric and autoimmune disorders from a study that utilised pair-wise genetic correlations using the linkage disequilibrium score regression (LDSC) using GWAS summary statistics (29). Dysregulation of UBE2L3 gene expression was also seen in blood of first episode psychosis patients compared against healthy controls (30). UBE2L3 was also shown to be down-regulated in a gene expression study of post-mortem brain tissue samples from SCZ patients (31). FAM86B1 is 12.1% dark (Figure S4) and lies within a rare pathogenic CNV seen a patient with ID (32). This gene is in a GWAS locus implicated in Neuroticism (33). SHANK3 and C4B have been described in detail in the main text.

[bookmark: _Toc113544873][bookmark: _Toc113546629]ASC:
Of the 102 ASD associated genes from the ASC (9), 46 overlap dark regions. Of these,  four have dark CDS, two of which (CORO1A and SHANK3) are at least 5% dark CDS (Table S16). 36 of 116 genes with q-value >0.1 < 0.3 are partially dark (4 with dark CDS; none >5% dark CDS). 2982 of the 17127 genes with q-value > 0.3 are partially dark (322 with dark CDS; 214 >5% dark CDS). CORO1A is 7% dark (Figure S4), is also a SFARI Score 1 gene and was associated with SCZ in a recent GWAS (34). Of additional note, SHANK2 which is 3.5% dark (Figure S5), is another ASD associated gene from the ASC study, is related to SHANK3 and has been implicated in a number of independent studies as being a ASD risk gene (35, 36). Like SHANK3, SHANK2 encodes a synaptic scaffold protein and plays a role in synaptic plasticity and neuronal morphogenesis (37).

[bookmark: _Toc113544874][bookmark: _Toc113546630]SFARI:
SFARI Gene 3.0 integrates different kinds of genetic data with supplementary data and annotations to categorise genes based on the evidence supporting their link to autism (38). The SFARI scores are: Score 1 (High Confidence; 213 genes); Score 2 (Strong Candidate; 682 genes); Syndromic (ASD with co-morbid phenotypes; 153 genes) and Score 3 (Suggestive Evidence: 84 genes). Of the 213 genes with a SFARI Score 1, 93 were found to overlap dark regions, with ten of these genes having dark CDS regions (Table S17) and four being >5% dark CDS (ARX, CASZ1, CORO1A and SHANK3). ARX is 12.8% dark (Figure S6) and is known to be expressed in GABAergic neuronal progenitors during human brain development (39, 40) and has been suggested to play a role in GABAergic dysfunction in schizophrenia (41). CASZ1  is 5.9% dark (Figure S7) and encodes a zinc finger transcription factor that has been suggested to  play a role in neural fate-determination and neurogenesis (42). CASZ1 was recently found to be associated with ASD in a recent large-scale sequencing study (10) and has previously been associated with neurodevelopmental disorders (43). 

Across the full set of SFARI genes we found an enrichment of dark regions in Score 2 and Syndromic (ASD with co-morbid phenotypes) genes with ASC q-values> 0.3, suggesting that some candidate genes for ASD may not perform well in genetic association studies due to their gene bodies being partially dark to sequencing (Figure S8).
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Full versions of Tables S1-15 can be found in the accompanying excel file.
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Table S1. GO enrichment analysis for the Schizophrenia dark genes vs genome generated 17 FDR significant GO terms.
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Table S2. GO enrichment analysis for the BMI dark genes vs rest of the genome generated 228 FDR significant GO terms, of which the top 30 are presented in this table.
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Table S3. GO enrichment analysis for the MDD GWAS genes with dark regions vs rest of the genome returned 45 FDR significant GO terms, of which the top 30 are represented in this table.



 [image: ] Table S4. Results of the GO enrichment for the Cholesterol GWAS dark vs rest of genome, showing the top 30 enriched GO terms (out of 433 terms with p-value< 0.05, but not FDR significant).

[image: ]
Table S5. Results of the GO enrichment for the Crohn’s dark vs genome, showing the top 30 enriched GO terms (out of 438 terms with p-value< 0.05, but not FDR significant).
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Table S6. Results of the GO enrichment for the ASD dark vs genome, showing the top 30 enriched GO terms (out of 106 terms with p-value< 0.05, but not FDR significant).

[image: ]
Table S7. Results of the GO enrichment for the ALS GWAS dark genes vs rest of the genome, showing the top 30 enriched GO terms (out of 185 terms with p-value< 0.05 but not FDR significant).





[image: ]
Table S8. Results of the GO enrichment for the BD GWAS dark genes vs rest of the genome, showing the top 30 enriched GO terms (out of 160 terms with p-value< 0.05 but not FDR significant).
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Table S10. Results of the GO enrichment for the Schizophrenia dark CDS vs remaining GRL genes. No terms were FDR significant, however, five terms with p< 0.05 were returned, all related to brain development.
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Table S12. Top 20 GO terms for the BMI dark CDS vs remaining GRL genes. No FDR significant terms, however, 35 terms with p< 0.05 were returned.
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Table S14. Top 20 GO terms for the MDD GWAS genes with dark CDS vs remaining GWAS genes. In total 40 terms (p< 0.05 but not FDR significant) were returned.



[image: ] Table S15. All 22 SCHEMA genes with p<0.05 with at least partially dark CDS regions of which ten genes have >5% dark CDS.
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Table S16. Subset of ASD associated genes from the ASC which have dark CDS regions, of which two genes have >5% dark CDS. 
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Table S17. SFARI Score 1 (High Confidence) genes with dark CDS regions, of which four genes have >5% dark CDS.
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Figure S1. Modified browser views of RAC3 from A. GnomAD Browser of human genetic variation (showing the average read depth of both whole exome and whole genome sequencing data) and B. SCHEMA Browser of SCZ associated rare variants. Note for each browser the conspicuous absence of any genetic variants (pathogenic or benign) from low read-depth (dark) regions from exome and whole genome sequencing data, in particular for exon 1.
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Figure S2. Modified browser views of TRAPPC10 from A. GnomAD Browser of human genetic variation (showing the average read depth of both whole exome and whole genome sequencing data) and B. SCHEMA Browser of SCZ associated rare variants. 
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Figure S3. Modified browser views of UBE2L3 from A. GnomAD Browser of human genetic variation (showing the average read depth of both whole exome and whole genome sequencing data) and B. SCHEMA Browser of SCZ associated rare variants. Note for each browser the conspicuous absence of any genetic variants (pathogenic or benign) from low read-depth (dark) regions from exome and whole genome sequencing data, in particular for exon 1.
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Figure S4. Modified browser views of FAM86B1 from A. GnomAD Browser of human genetic variation (showing the average read depth of both whole exome and whole genome sequencing data) and B. SCHEMA Browser of SCZ associated rare variants. Note for each browser the conspicuous absence of any genetic variants (pathogenic or benign) from low read-depth (dark) regions from exome and whole genome sequencing data, across five of seven exons.
[image: ]

Figure S5. Modified browser views of CORO1A from A. GnomAD Browser of human genetic variation (showing the average read depth of both whole exome and whole genome sequencing data); B. SCHEMA Browser of SCZ associated rare variants and C. Autism Sequencing Consortium Browser of rare variants. Note for each browser the conspicuous absence of any genetic variants (pathogenic or benign) from low read-depth (dark) regions from exome and whole genome sequencing data, in particular exon 10.
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Figure S5. Modified browser views of SHANK2 from A. GnomAD Browser of human genetic variation (showing the average read depth of both whole exome and whole genome sequencing data); B. SCHEMA Browser of SCZ associated rare variants and C. Autism Sequencing Consortium Browser of rare variants. Note for each browser the conspicuous absence of any genetic variants (pathogenic or benign) from low read-depth (dark) regions from exome and whole genome sequencing data.
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Figure S6. Modified browser views of ARX from A. GnomAD Browser of human genetic variation (showing the average read depth of both whole exome and whole genome sequencing data); B. SCHEMA Browser of SCZ associated rare variants and C. Autism Sequencing Consortium Browser of rare variants. Note for each browser the conspicuous absence of any genetic variants (pathogenic or benign) from low read-depth (dark) regions from exome and whole genome sequencing data, in particular exon 2.
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Figure S7. Modified browser views of CASZ1 from A. GnomAD Browser of human genetic variation (showing the average read depth of both whole exome and whole genome sequencing data); B. SCHEMA Browser of SCZ associated rare variants and C. Autism Sequencing Consortium Browser of rare variants. Note for each browser the conspicuous absence of any genetic variants (pathogenic or benign) from low read-depth (dark) regions from exome and whole genome sequencing data, in particular exons 9, 18 (alternatively spliced) and 19.
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Figure S8. Percentage of genes from SFARI (Score 1, Score 2, Score 3, Syndromic or absent from SFARI) with dark regions, stratified by ASC association q-values (less than 0.1; 0.1 to 0.3, greater than 0.3). This table shows that the SFARI genes with the greatest enrichment of dark gene bodies are those categorised as either Score 2 (High Confidence) or Syndromic, with ASC association q-values > 0.3.
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GO biological process complete (REF)# NEW!)#  expected Enrichment +/-
striatal medium spiny neuron differentiation 4 3 0.03 94.16 + 0.0000166 0.0216
nervous system development 2081 39 16.58 2.35 +  3.95E-07 0.00155
system development 3719 53 29.62 1.79 + 0.0000145 0.0207
multicellular organism development 4129 55 32.89 1.67 + 0.0000527 0.0486
neuron differentiation 1018 26 8.11 3.21 +  1.94E-07 0.00101
generation of neurons 1081 27 8.61 3.14 +  1.69E-07 0.00132
neurogenesis 1223 29 9.74 2.98 +  1.61E-07 0.00252
calcium ion transmembrane transport 193 10 1.54 6.5 + 0.0000051 0.0133
calcium ion transport 240 10 1.91 5.23 + 0.0000311 0.0325
metal ion transport 620 16 4.94 3.24 + 0.0000463 0.0454
modulation of chemical synaptic transmission 424 14 3.38 4.15 + 0.0000105 0.0235
regulation of trans-synaptic signalling 425 14 3.39 4.14 + 0.0000108 0.0211
regulation of neuron projection development 432 14 3.44 4.07 + 0.0000129 0.0224
regulation of plasma membrane bounded cell
projection organization 623 17 4.96 3.43 + 0.0000133 0.0208
regulation of cell projection organization 639 17 5.09 3.34 + 0.0000182  0.022
neuron development 819 22 6.52 3.37 +  8.34E-07 0.00261

movement of cell or subcellular component 1480 28 11.79 2.38 + 0.0000233 0.0261
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GO biological process complete (20589) (1469) Expected Over/Under Enrichment
nervous system development (GO:0007399) 2081 252 148.48 + 1.7 2.33E-15 3.65E-11
multicellular organism development (GO:0007275) 4129 425 294.6 + 1.44 5.83E-15 4.57E-11
system development (GO:0048731) 3719 389 265.35 + 1.47 1.76E-14  9.22E-11
neurogenesis (GO:0022008) 1223 167 87.26 + 1.91 4.74E-14  1.48E-10
generation of neurons (GO:0048699) 1081 153 77.13 + 1.98 3.95E-14 1.55E-10

detection of chemical stimulus involved in sensory perception of smell
(GO:0050911) 443 0 31.61 - <0.01 6.04E-14  1.58E-10
neuron differentiation (GO:0030182) 1018 146 72.63 + 2.01 7.64E-14 1.71E-10
detection of chemical stimulus involved in sensory perception

(GO:0050907) 489 1 34.89 - 0.03 1.21E-13  2.37E-10
localization (GO:0051179) 5157 493 367.95 + 1.34 2.33E-12  4.05E-09
neuron projection development (GO:0031175) 656 103 46.8 + 2.2 3.88E-12  6.08E-09
anatomical structure development (GO:0048856) 5029 481 358.81 + 1.34 4.70E-12  6.69E-09
sensory perception of smell (GO:0007608) 470 2 33.53 - 0.06 7.83E-12  9.44E-09
neuron development (GO:0048666) 819 119 58.43 + 2.04 7.36E-12  9.61E-09
developmental process (GO:0032502) 5561 519 396.77 + 1.31 1.73E-11 1.81E-08
plasma membrane bounded cell projection organization (GO:0120036) 1082 144 77.2 + 1.87 1.66E-11 1.86E-08
detection of chemical stimulus (GO:0009593) 526 4 37.53 - 0.11 2.07E-11  2.03E-08
cell projection organization (GO:0030030) 1131 148 80.7 + 1.83 2.82E-11 2.60E-08
movement of cell or subcellular component (GO:0006928) 1480 180 105.6 + 1.7 4.01E-11  3.49E-08
regulation of signaling (GO:0023051) 3355 341 239.38 + 1.42 5.06E-11  4.18E-08
regulation of localization (G0:0032879) 2762 290 197.07 + 1.47 9.27E-11  7.26E-08
regulation of cell communication (GO:0010646) 3342 338 238.45 + 1.42 9.88E-11 7.37E-08
cell development (GO:0048468) 1668 193 119.01 + 1.62 2.91E-10 2.08E-07
cellular developmental process (GO:0048869) 3440 342 245.44 + 1.39 5.05E-10 3.44E-07
cell projection morphogenesis (GO:0048858) 470 76 33.53 + 2.27 9.31E-10 5.61E-07
multicellular organismal process (G0:0032501) 6472 577 461.77 + 1.25 9.24E-10  5.79E-07
cell differentiation (GO:0030154) 3418 339 243.87 + 1.39 8.99E-10 5.87E-07
cell part morphogenesis (G0O:0032990) 489 78 34.89 + 2.24 1.09E-09 6.30E-07
neuron projection morphogenesis (G0:0048812) 462 75 32.96 + 2.28 1.14E-09 6.39E-07
sensory perception of chemical stimulus (GO:0007606) 545 7 38.89 - 0.18 1.26E-09 6.81E-07

plasma membrane bounded cell projection morphogenesis (G0:0120039) 466 75 33.25 + 2.26 1.41E-09 7.13E-07
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nervous system development (GO:0007399) 2081 252 148.48 + 1.7 2.33E-15 3.65E-11

multicellular organism development (GO:0007275) 4129 425 294.6 + 1.44 5.83E-15 4.57E-11

system development (GO:0048731) 3719 389 265.35 + 1.47 1.76E-14 9.22E-11
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neuron differentiation (GO:0030182) 1018 146 72.63 + 2.01 7.64E-14 1.71E-10

detection of chemical stimulus involved in sensory perception 

(GO:0050907) 489 1 34.89 - 0.03 1.21E-13 2.37E-10

localization (GO:0051179) 5157 493 367.95 + 1.34 2.33E-12 4.05E-09

neuron projection development (GO:0031175) 656 103 46.8 + 2.2 3.88E-12 6.08E-09

anatomical structure development (GO:0048856) 5029 481 358.81 + 1.34 4.70E-12 6.69E-09

sensory perception of smell (GO:0007608) 470 2 33.53 - 0.06 7.83E-12 9.44E-09

neuron development (GO:0048666) 819 119 58.43 + 2.04 7.36E-12 9.61E-09

developmental process (GO:0032502) 5561 519 396.77 + 1.31 1.73E-11 1.81E-08

plasma membrane bounded cell projection organization (GO:0120036) 1082 144 77.2 + 1.87 1.66E-11 1.86E-08

detection of chemical stimulus (GO:0009593) 526 4 37.53 - 0.11 2.07E-11 2.03E-08

cell projection organization (GO:0030030) 1131 148 80.7 + 1.83 2.82E-11 2.60E-08

movement of cell or subcellular component (GO:0006928) 1480 180 105.6 + 1.7 4.01E-11 3.49E-08

regulation of signaling (GO:0023051) 3355 341 239.38 + 1.42 5.06E-11 4.18E-08

regulation of localization (GO:0032879) 2762 290 197.07 + 1.47 9.27E-11 7.26E-08

regulation of cell communication (GO:0010646) 3342 338 238.45 + 1.42 9.88E-11 7.37E-08

cell development (GO:0048468) 1668 193 119.01 + 1.62 2.91E-10 2.08E-07

cellular developmental process (GO:0048869) 3440 342 245.44 + 1.39 5.05E-10 3.44E-07

cell projection morphogenesis (GO:0048858) 470 76 33.53 + 2.27 9.31E-10 5.61E-07

multicellular organismal process (GO:0032501) 6472 577 461.77 + 1.25 9.24E-10 5.79E-07

cell differentiation (GO:0030154) 3418 339 243.87 + 1.39 8.99E-10 5.87E-07

cell part morphogenesis (GO:0032990) 489 78 34.89 + 2.24 1.09E-09 6.30E-07

neuron projection morphogenesis (GO:0048812) 462 75 32.96 + 2.28 1.14E-09 6.39E-07

sensory perception of chemical stimulus (GO:0007606) 545 7 38.89 - 0.18 1.26E-09 6.81E-07

plasma membrane bounded cell projection morphogenesis (GO:0120039) 466 75 33.25 + 2.26 1.41E-09 7.13E-07


image3.emf
REFLIST Upload Fold

GO biological process complete (20589) (107) Expected Over/Under Enrichment

nervous system development (GO:0007399) 2081 31 10.81 + 2.87 5.10E-08  7.99E-04
regulation of cell projection organization (GO:0031344) 639 16 3.32 + 4.82 2.53E-07 1.32E-03
regulation of plasma membrane bounded cell projection organization (G0O:0120035) 623 16 3.24 + 494 1.81E-07 1.42E-03
system development (GO:0048731) 3719 41 19.33 + 2.12 8.68E-07  3.40E-03
neurogenesis (GO:0022008) 1223 21 6.36 + 3.3 1.33E-06  4.16E-03
localization (GO:0051179) 5157 49 26.8 + 1.83 3.31E-06 6.49E-03
generation of neurons (GO:0048699) 1081 19 5.62 + 3.38 3.29E-06  7.38E-03
cell development (GO:0048468) 1668 24 8.67 + 2.77 4.39E-06 7.65E-03
neuron development (GO:0048666) 819 16 4.26 + 3.76 5.97E-06  7.79E-03
multicellular organism development (GO:0007275) 4129 42 21.46 + 1.96 5.08E-06 7.96E-03
neuron differentiation (GO:0030182) 1018 18 5.29 + 3.4 5.71E-06  8.14E-03
multicellular organismal process (GO:0032501) 6472 57 33.63 + 1.69 3.20E-06  8.36E-03
anatomical structure development (GO:0048856) 5029 47 26.14 + 1.8 1.28E-05  1.54E-02
developmental process (G0:0032502) 5561 50 28.9 + 1.73 1.54E-05 1.72E-02
regulation of neuron projection development (GO:0010975) 432 11 2.25 + 4.9 1.87E-05 1.95E-02
developmental growth (GO:0048589) 377 10 1.96 + 5.1 3.27E-05  2.84E-02
growth (G0O:0040007) 377 10 1.96 + 5.1 3.27E-05  3.01E-02
negative regulation of axonogenesis (G0:0050771) 65 5 0.34 + 14.8 3.12E-05 3.05E-02
neuron projection development (GO:0031175) 656 13 3.41 + 3.81 4.17E-05  3.44E-02
negative regulation of cell development (GO:0010721) 176 7 0.91 + 7.65 4.67E-05 3.66E-02
response to forskolin (GO:1904321) 12 3 0.06 + 48.11 5.84E-05 3.66E-02
secretion (GO:0046903) 497 11 2.58 + 4.26 6.49E-05 3.76E-02
cellular response to forskolin (G0O:1904322) 12 3 0.06 + 48.11 5.84E-05 3.82E-02
neurotransmitter transport (GO:0006836) 133 6 0.69 + 8.68 8.53E-05 3.82E-02
regulation of cell development (GO:0060284) 496 11 2.58 + 4.27 6.37E-05  3.84E-02
trans-synaptic signaling (GO:0099537) 420 10 2.18 + 4.58 7.88E-05  3.86E-02
signal release from synapse (GO:0099643) 81 5 0.42 + 11.88 8.40E-05  3.87E-02
negative regulation of protein localization to cell surface (GO:2000009) 12 3 0.06 + 48.11 5.84E-05  3.98E-02
vesicle-mediated transport in synapse (GO:0099003) 131 6 0.68 + 8.81 7.88E-05  3.98E-02
movement of cell or subcellular component (GO:0006928) 1480 20 7.69 + 2.6 7.63E-05 3.98E-02
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nervous system development (GO:0007399) 2081 31 10.81 + 2.87 5.10E-08 7.99E-04

regulation of cell projection organization (GO:0031344) 639 16 3.32 + 4.82 2.53E-07 1.32E-03

regulation of plasma membrane bounded cell projection organization (GO:0120035) 623 16 3.24 + 4.94 1.81E-07 1.42E-03

system development (GO:0048731) 3719 41 19.33 + 2.12 8.68E-07 3.40E-03

neurogenesis (GO:0022008) 1223 21 6.36 + 3.3 1.33E-06 4.16E-03

localization (GO:0051179) 5157 49 26.8 + 1.83 3.31E-06 6.49E-03

generation of neurons (GO:0048699) 1081 19 5.62 + 3.38 3.29E-06 7.38E-03

cell development (GO:0048468) 1668 24 8.67 + 2.77 4.39E-06 7.65E-03

neuron development (GO:0048666) 819 16 4.26 + 3.76 5.97E-06 7.79E-03

multicellular organism development (GO:0007275) 4129 42 21.46 + 1.96 5.08E-06 7.96E-03

neuron differentiation (GO:0030182) 1018 18 5.29 + 3.4 5.71E-06 8.14E-03

multicellular organismal process (GO:0032501) 6472 57 33.63 + 1.69 3.20E-06 8.36E-03

anatomical structure development (GO:0048856) 5029 47 26.14 + 1.8 1.28E-05 1.54E-02

developmental process (GO:0032502) 5561 50 28.9 + 1.73 1.54E-05 1.72E-02

regulation of neuron projection development (GO:0010975) 432 11 2.25 + 4.9 1.87E-05 1.95E-02

developmental growth (GO:0048589) 377 10 1.96 + 5.1 3.27E-05 2.84E-02

growth (GO:0040007) 377 10 1.96 + 5.1 3.27E-05 3.01E-02

negative regulation of axonogenesis(GO:0050771) 65 5 0.34 + 14.8 3.12E-05 3.05E-02

neuron projection development (GO:0031175) 656 13 3.41 + 3.81 4.17E-05 3.44E-02

negative regulation of cell development (GO:0010721) 176 7 0.91 + 7.65 4.67E-05 3.66E-02

response to forskolin (GO:1904321) 12 3 0.06 + 48.11 5.84E-05 3.66E-02

secretion (GO:0046903) 497 11 2.58 + 4.26 6.49E-05 3.76E-02

cellular response to forskolin (GO:1904322) 12 3 0.06 + 48.11 5.84E-05 3.82E-02

neurotransmitter transport (GO:0006836) 133 6 0.69 + 8.68 8.53E-05 3.82E-02

regulation of cell development (GO:0060284) 496 11 2.58 + 4.27 6.37E-05 3.84E-02

trans-synaptic signaling(GO:0099537) 420 10 2.18 + 4.58 7.88E-05 3.86E-02

signal release from synapse (GO:0099643) 81 5 0.42 + 11.88 8.40E-05 3.87E-02

negative regulation of protein localization to cell surface (GO:2000009) 12 3 0.06 + 48.11 5.84E-05 3.98E-02

vesicle-mediated transport in synapse (GO:0099003) 131 6 0.68 + 8.81 7.88E-05 3.98E-02

movement of cell or subcellular component (GO:0006928) 1480 20 7.69 + 2.6 7.63E-05 3.98E-02
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phospholipid homeostasis (GO:0055091) 17 3 0.04 + 84.5 9.38E-06 1.47E-01
reverse cholesterol transport (GO:0043691) 18 3 0.04 + 79.8 1.09E-05 8.56E-02
monocarboxylic acid biosynthetic process (G0O:0072330) 164 5 0.34 + 14.6 2.60E-05 1.36E-01
carboxylic acid metabolic process (G0:0019752) 816 9 1.7 + 5.28 4.15E-05 1.63E-01
oxoacid metabolic process (G0:0043436) 842 9 1.76 + 5.12 5.28E-05 1.65E-01
nitrobenzene metabolic process (G0:0018916) 4 2 0.01 + > 100 6.33E-05 1.65E-01
organic acid metabolic process (GO:0006082) 864 9 1.8 + 4.99 6.43E-05 1.44E-01
detoxification of nitrogen compound (G0:0051410) 5 2 0.01 + > 100 8.85E-05 1.73E-01
cellular detoxification of nitrogen compound (GO:0070458) 5 2 0.01 + > 100 8.85E-05 1.54E-01
tRNA dihydrouridine synthesis (G0:0002943) 5 2 0.01 + > 100 8.85E-05 1.39E-01
plasma lipoprotein particle organization (G0:0071827) 42 3 0.09 + 34.2 1.13E-04 1.60E-01
fatty acid biosynthetic process (GO:0006633) 120 4 0.25 + 15.96 1.28E-04 1.67E-01
protein-lipid complex subunit organization (GO:0071825) 45 3 0.09 + 31.92 1.37E-04 1.65E-01
lipid metabolic process (GO:0006629) 1215 10 2.54 + 3.94 1.66E-04 1.86E-01
glutathione derivative biosynthetic process (G0:1901687) 8 2 0.02 + > 100 1.89E-04 1.97E-01
glutathione derivative metabolic process (G0:1901685) 8 2 0.02 + > 100 1.89E-04 1.85E-01
regulation of lipid storage (GO:0010883) 51 3 0.11 + 28.17 1.94E-04 1.79E-01
regulation of plasma lipoprotein particle levels (GO:0097006) 54 3 0.11 + 26.6 2.28E-04 1.99E-01
hepoxilin biosynthetic process (G0:0051122) 9 2 0.02 + > 100 2.31E-04 1.90E-01
hepoxilin metabolic process (G0O:0051121) 9 2 0.02 + > 100 2.31E-04 1.81E-01
carboxylic acid biosynthetic process (GO:0046394) 268 5 0.56 + 8.93 2.49E-04 1.86E-01
organic acid biosynthetic process (G0:0016053) 270 5 0.56 + 8.87 2.58E-04 1.84E-01
cholesterol transport (GO:0030301) 63 3 0.13 + 22.8 3.52E-04 2.40E-01
lipid catabolic process (GO:0016042) 290 5 0.61 + 8.26 3.56E-04 2.33E-01
lipid homeostasis (GO:0055088) 160 4 0.33 + 11.97 3.73E-04 2.34E-01
small molecule metabolic process (GO:0044281) 1616 11 3.38 + 3.26 3.84E-04 2.32E-01
triglyceride metabolic process (GO:0006641) 70 3 0.15 + 20.52 4.74E-04 2.75E-01
monocarboxylic acid metabolic process (G0:0032787) 499 6 1.04 + 5.76 5.90E-04 3.30E-01
fatty acid metabolic process (GO:0006631) 327 5 0.68 + 7.32 6.10E-04 3.30E-01
high-density lipoprotein particle remodeling (GO:0034375) 16 2 0.03 + 59.85 6.36E-04 3.32E-01
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1.47E-01 9.38E-06 84.5 + 0.04 3 17 phospholipid homeostasis (GO:0055091)

8.56E-02 1.09E-05 79.8 + 0.04 3 18 reverse cholesterol transport (GO:0043691)

1.36E-01 2.60E-05 14.6 + 0.34 5 164 monocarboxylic acid biosynthetic process (GO:0072330)

1.63E-01 4.15E-05 5.28 + 1.7 9 816 carboxylic acid metabolic process (GO:0019752)

1.65E-01 5.28E-05 5.12 + 1.76 9 842 oxoacid metabolic process (GO:0043436)

1.65E-01 6.33E-05 > 100 + 0.01 2 4 nitrobenzene metabolic process (GO:0018916)

1.44E-01 6.43E-05 4.99 + 1.8 9 864 organic acid metabolic process (GO:0006082)

1.73E-01 8.85E-05 > 100 + 0.01 2 5 detoxification of nitrogen compound (GO:0051410)

1.54E-01 8.85E-05 > 100 + 0.01 2 5 cellular detoxification of nitrogen compound (GO:0070458)

1.39E-01 8.85E-05 > 100 + 0.01 2 5 tRNA dihydrouridine synthesis (GO:0002943)

1.60E-01 1.13E-04 34.2 + 0.09 3 42 plasma lipoprotein particle organization (GO:0071827)

1.67E-01 1.28E-04 15.96 + 0.25 4 120 fatty acid biosynthetic process (GO:0006633)

1.65E-01 1.37E-04 31.92 + 0.09 3 45 protein-lipid complex subunit organization (GO:0071825)

1.86E-01 1.66E-04 3.94 + 2.54 10 1215 lipid metabolic process (GO:0006629)

1.97E-01 1.89E-04 > 100 + 0.02 2 8 glutathione derivative biosynthetic process (GO:1901687)

1.85E-01 1.89E-04 > 100 + 0.02 2 8 glutathione derivative metabolic process (GO:1901685)

1.79E-01 1.94E-04 28.17 + 0.11 3 51 regulation of lipid storage (GO:0010883)

1.99E-01 2.28E-04 26.6 + 0.11 3 54 regulation of plasma lipoprotein particle levels (GO:0097006)

1.90E-01 2.31E-04 > 100 + 0.02 2 9 hepoxilinbiosynthetic process (GO:0051122)

1.81E-01 2.31E-04 > 100 + 0.02 2 9 hepoxilinmetabolic process (GO:0051121)

1.86E-01 2.49E-04 8.93 + 0.56 5 268 carboxylic acid biosynthetic process (GO:0046394)

1.84E-01 2.58E-04 8.87 + 0.56 5 270 organic acid biosynthetic process (GO:0016053)

2.40E-01 3.52E-04 22.8 + 0.13 3 63 cholesterol transport (GO:0030301)

2.33E-01 3.56E-04 8.26 + 0.61 5 290 lipid catabolic process (GO:0016042)

2.34E-01 3.73E-04 11.97 + 0.33 4 160 lipid homeostasis (GO:0055088)

2.32E-01 3.84E-04 3.26 + 3.38 11 1616 small molecule metabolic process (GO:0044281)

2.75E-01 4.74E-04 20.52 + 0.15 3 70 triglyceride metabolic process (GO:0006641)

3.30E-01 5.90E-04 5.76 + 1.04 6 499 monocarboxylic acid metabolic process (GO:0032787)

3.30E-01 6.10E-04 7.32 + 0.68 5 327 fatty acid metabolic process (GO:0006631)

3.32E-01 6.36E-04 59.85 + 0.03 2 16 high-density lipoprotein particle remodeling(GO:0034375)
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determination of adult lifespan (GO:0008340) 19 3 0.04 + 67.73 1.76E-05 2.76E-01
glycosylceramide catabolic process (GO:0046477) 7 2 0.02 + > 100 1.89E-04 1.00E+00
negative regulation of cold-induced thermogenesis (G0:0120163) 47 3 0.11 + 27.38 2.14E-04 1.00E+00
regulation of cytokine production (GO:0001817) 737 8 1.72 + 4.66 2.92E-04 1.00E+00
lipid metabolic process (GO:0006629) 1215 10 2.83 + 3.53 4.32E-04 1.00E+00
nervous system process involved in regulation of systemic arterial blood pressure (GO:0001976) 14 2 0.03 + 61.28 6.23E-04 1.00E+00
glycosphingolipid catabolic process (GO:0046479) 14 2 0.03 + 61.28 6.23E-04 1.00E+00
regulation of protein processing (GO:0070613) 70 3 0.16 + 18.38 6.55E-04 1.00E+00
positive regulation of cytokine production involved in immune response (GO:0002720) 70 3 0.16 + 18.38 6.55E-04 1.00E+00
regulation of protein maturation (G0O:1903317) 73 3 0.17 + 17.63 7.37E-04 1.00E+00
glycolipid catabolic process (G0:0019377) 16 2 0.04 + 53.62 7.91E-04 1.00E+00
glycosylceramide metabolic process (GO:0006677) 16 2 0.04 + 53.62 7.91E-04 1.00E+00
formation of cytoplasmic translation initiation complex (GO:0001732) 16 2 0.04 + 53.62 7.91E-04 9.54E-01
lipid modification (GO:0030258) 179 4 0.42 + 9.59 8.59E-04 9.61E-01
negative regulation of protein localization (GO:1903828) 194 4 0.45 + 8.84 1.15E-03 1.00E+00
organic substance catabolic process (GO:1901575) 1638 11 3.82 + 2.88 1.17E-03 1.00E+00
ceramide catabolic process (G0:0046514) 21 2 0.05 + 40.85 1.30E-03 1.00E+00
catabolic process (GO:0009056) 1930 12 4.5 + 2.67 1.31E-03 1.00E+00
regulation of synapse organization (GO:0050807) 209 4 0.49 + 8.21 1.50E-03 1.00E+00
glycerophospholipid biosynthetic process (GO:0046474) 209 4 0.49 + 8.21 1.50E-03 1.00E+00
lysosome organization (GO:0007040) 95 3 0.22 + 13.55 1.54E-03 1.00E+00
lytic vacuole organization (GO:0080171) 95 3 0.22 + 13.55 1.54E-03 1.00E+00
regulation of synapse structure or activity (GO:0050803) 215 4 0.5 + 7.98 1.67E-03 1.00E+00
regulation of cytokine production involved in immune response (GO:0002718) 100 3 0.23 + 12.87 1.77E-03 1.00E+00
positive regulation of endocytosis (GO:0045807) 101 3 0.24 + 12.74 1.82E-03 1.00E+00
regulation of lysosomal lumen pH (GO:0035751) 26 2 0.06 + 33 1.93E-03 1.00E+00
positive regulation of T cell cytokine production (GO:0002726) 26 2 0.06 + 33 1.93E-03 1.00E+00
glycerolipid biosynthetic process (G0:0045017) 229 4 0.53 + 7.49 2.09E-03 1.00E+00
lipid biosynthetic process (G0O:0008610) 580 6 1.35 + 4.44 2.28E-03 1.00E+00
phosphatidylinositol dephosphorylation (GO:0046856) 31 2 0.07 + 27.67 2.67E-03 1.00E+00










GO biological process complete

REFLIST 

(20589)

Upload 

(48) Expected Over/Under

Fold 

Enrichment

Raw 

p-value FDR

determination of adult lifespan (GO:0008340) 19 3 0.04 + 67.73 1.76E-05 2.76E-01

glycosylceramidecatabolic process (GO:0046477) 7 2 0.02 + > 100 1.89E-04 1.00E+00

negative regulation of cold-induced thermogenesis (GO:0120163) 47 3 0.11 + 27.38 2.14E-04 1.00E+00

regulation of cytokine production (GO:0001817) 737 8 1.72 + 4.66 2.92E-04 1.00E+00

lipid metabolic process (GO:0006629) 1215 10 2.83 + 3.53 4.32E-04 1.00E+00

nervous system process involved in regulation of systemic arterial blood pressure (GO:0001976) 14 2 0.03 + 61.28 6.23E-04 1.00E+00

glycosphingolipid catabolic process (GO:0046479) 14 2 0.03 + 61.28 6.23E-04 1.00E+00

regulation of protein processing (GO:0070613) 70 3 0.16 + 18.38 6.55E-04 1.00E+00

positive regulation of cytokine production involved in immune response (GO:0002720) 70 3 0.16 + 18.38 6.55E-04 1.00E+00

regulation of protein maturation (GO:1903317) 73 3 0.17 + 17.63 7.37E-04 1.00E+00

glycolipid catabolic process (GO:0019377) 16 2 0.04 + 53.62 7.91E-04 1.00E+00

glycosylceramidemetabolic process (GO:0006677) 16 2 0.04 + 53.62 7.91E-04 1.00E+00

formation of cytoplasmic translation initiation complex (GO:0001732) 16 2 0.04 + 53.62 7.91E-04 9.54E-01

lipid modification (GO:0030258) 179 4 0.42 + 9.59 8.59E-04 9.61E-01

negative regulation of protein localization (GO:1903828) 194 4 0.45 + 8.84 1.15E-03 1.00E+00

organic substance catabolic process (GO:1901575) 1638 11 3.82 + 2.88 1.17E-03 1.00E+00

ceramide catabolic process (GO:0046514) 21 2 0.05 + 40.85 1.30E-03 1.00E+00

catabolic process (GO:0009056) 1930 12 4.5 + 2.67 1.31E-03 1.00E+00

regulation of synapse organization (GO:0050807) 209 4 0.49 + 8.21 1.50E-03 1.00E+00

glycerophospholipid biosynthetic process (GO:0046474) 209 4 0.49 + 8.21 1.50E-03 1.00E+00

lysosome organization (GO:0007040) 95 3 0.22 + 13.55 1.54E-03 1.00E+00

lytic vacuole organization (GO:0080171) 95 3 0.22 + 13.55 1.54E-03 1.00E+00

regulation of synapse structure or activity (GO:0050803) 215 4 0.5 + 7.98 1.67E-03 1.00E+00

regulation of cytokine production involved in immune response (GO:0002718) 100 3 0.23 + 12.87 1.77E-03 1.00E+00

positive regulation of endocytosis (GO:0045807) 101 3 0.24 + 12.74 1.82E-03 1.00E+00

regulation of lysosomal lumen pH (GO:0035751) 26 2 0.06 + 33 1.93E-03 1.00E+00

positive regulation of T cell cytokine production (GO:0002726) 26 2 0.06 + 33 1.93E-03 1.00E+00

glycerolipidbiosynthetic process (GO:0045017) 229 4 0.53 + 7.49 2.09E-03 1.00E+00

lipid biosynthetic process (GO:0008610) 580 6 1.35 + 4.44 2.28E-03 1.00E+00

phosphatidylinositol dephosphorylation (GO:0046856) 31 2 0.07 + 27.67 2.67E-03 1.00E+00
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GO biological process complete (20589) (6) Expected Over/Under Enrichment p-value

negative regulation of detection of glucose (G0:2000971) 1 1 0 + > 100 5.83E-04  1.00E+00
regulation of detection of glucose (GO:2000970) 1 1 0 + > 100 5.83E-04 1.00E+00
negative regulation of transcription from RNA polymerase ||

promoter by glucose (GO:0061987) 1 1 0 + > 100 5.83E-04 1.00E+00
negative regulation of transcription by glucose (GO:0061986) 1 1 0 + > 100 5.83E-04 1.00E+00
gastrulation (GO:0007369) 162 2 0.05 + 42.36 9.26E-04 1.00E+00
peptidyl-glutamate ADP-deribosylation (GO:0140291) 3 1 0 + > 100 1.16E-03 1.00E+00
positive regulation of transcription from RNA polymerase I

promoter by glucose (GO:0000432) 3 1 0 + > 100 1.16E-03 1.00E+00
regulation of transcription from RNA polymerase Il promoter

by glucose (G0O:0000430) 3 1 0 + > 100 1.16E-03 1.00E+00
positive regulation of transcription by glucose (GO:0046016) 4 1 0 + > 100 1.46E-03 1.00E+00
carbon catabolite activation of transcription from RNA

polymerase Il promoter (GO:0000436) 4 1 0 + > 100 1.46E-03 1.00E+00

carbon catabolite regulation of transcription from RNA

polymerase Il promoter (GO:0000429) 4 1 0 + > 100 1.46E-03 1.00E+00
negative regulation of glucokinase activity (GO:0033132) 5 1 0 + > 100 1.75E-03 1.00E+00
positive regulation of endothelial cell-matrix adhesion via

fibronectin (GO:1904906) 5 1 0 + > 100 1.75E-03 1.00E+00
carbon catabolite activation of transcription (G0:0045991) 5 1 0 + > 100 1.75E-03 1.00E+00
carbon catabolite regulation of transcription (GO:0045990) 5 1 0 + > 100 1.75E-03 1.00E+00
negative regulation of hexokinase activity (G0:1903300) 5 1 0 + > 100 1.75E-03 1.00E+00
protein de-ADP-ribosylation (GO:0051725) 6 1 0 + > 100 2.04E-03 1.00E+00
regulation of endothelial cell-matrix adhesion via fibronectin

(G0O:1904904) 6 1 0 + > 100 2.04E-03  1.00E+00
regulation of transcription by glucose (GO:0046015) 7 1 0 + > 100 2.33E-03 1.00E+00
positive regulation of gastrulation (GO:2000543) 7 1 0 + > 100 2.33E-03 1.00E+00
phosphatidylserine exposure on apoptotic cell surface

(GO:0070782) 8 1 0 + > 100 2.62E-03 1.00E+00
primitive streak formation (GO:0090009) 9 1 0 + > 100 2.91E-03 1.00E+00
regulation of glucokinase activity (G0:0033131) 10 1 0 + > 100 3.20E-03 1.00E+00
regulation of hexokinase activity (GO:1903299) 11 1 0 + > 100 3.49E-03  1.00E+00
positive regulation of cell-cell adhesion mediated by cadherin

(G0O:2000049) 11 1 0 + > 100 3.49E-03 1.00E+00
positive regulation of vasculogenesis (G0O:2001214) 12 1 0 + > 100 3.78E-03 1.00E+00
vesicle-mediated transport (G0:0016192) 1346 3 0.39 + 7.65 4.83E-03 1.00E+00
engulfment of apoptotic cell (G0:0043652) 16 1 0 + > 100 4.94E-03 1.00E+00
Golgi to endosome transport (GO:0006895) 17 1 0 + > 100 5.23E-03 1.00E+00
regulation of vasculogenesis (G0:2001212) 17 1 0 + > 100 5.23E-03 1.00E+00
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negative regulation of detection of glucose (GO:2000971) 1 1 0 + > 100 5.83E-04 1.00E+00

regulation of detection of glucose (GO:2000970) 1 1 0 + > 100 5.83E-04 1.00E+00

negative regulation of transcription from RNA polymerase II 

promoter by glucose (GO:0061987) 1 1 0 + > 100 5.83E-04 1.00E+00

negative regulation of transcription by glucose (GO:0061986) 1 1 0 + > 100 5.83E-04 1.00E+00

gastrulation (GO:0007369) 162 2 0.05 + 42.36 9.26E-04 1.00E+00

peptidyl-glutamate ADP-deribosylation(GO:0140291) 3 1 0 + > 100 1.16E-03 1.00E+00

positive regulation of transcription from RNA polymerase II 

promoter by glucose (GO:0000432) 3 1 0 + > 100 1.16E-03 1.00E+00

regulation of transcription from RNA polymerase II promoter 

by glucose (GO:0000430) 3 1 0 + > 100 1.16E-03 1.00E+00

positive regulation of transcription by glucose (GO:0046016) 4 1 0 + > 100 1.46E-03 1.00E+00

carbon catabolite activation of transcription from RNA 

polymerase II promoter (GO:0000436) 4 1 0 + > 100 1.46E-03 1.00E+00

carbon catabolite regulation of transcription from RNA 

polymerase II promoter (GO:0000429)

4 1 0 + > 100 1.46E-03 1.00E+00

negative regulation of glucokinase activity (GO:0033132) 5 1 0 + > 100 1.75E-03 1.00E+00

positive regulation of endothelial cell-matrix adhesion via 

fibronectin (GO:1904906)

5 1 0 + > 100 1.75E-03 1.00E+00

carbon catabolite activation of transcription (GO:0045991) 5 1 0 + > 100 1.75E-03 1.00E+00

carbon catabolite regulation of transcription (GO:0045990) 5 1 0 + > 100 1.75E-03 1.00E+00

negative regulation of hexokinase activity (GO:1903300) 5 1 0 + > 100 1.75E-03 1.00E+00

protein de-ADP-ribosylation (GO:0051725) 6 1 0 + > 100 2.04E-03 1.00E+00

regulation of endothelial cell-matrix adhesion via fibronectin 

(GO:1904904) 6 1 0 + > 100 2.04E-03 1.00E+00

regulation of transcription by glucose (GO:0046015) 7 1 0 + > 100 2.33E-03 1.00E+00

positive regulation of gastrulation (GO:2000543) 7 1 0 + > 100 2.33E-03 1.00E+00

phosphatidylserine exposure on apoptotic cell surface 

(GO:0070782) 8 1 0 + > 100 2.62E-03 1.00E+00

primitive streak formation (GO:0090009) 9 1 0 + > 100 2.91E-03 1.00E+00

regulation of glucokinase activity (GO:0033131) 10 1 0 + > 100 3.20E-03 1.00E+00

regulation of hexokinase activity (GO:1903299) 11 1 0 + > 100 3.49E-03 1.00E+00

positive regulation of cell-cell adhesion mediated by cadherin 

(GO:2000049)

11 1 0 + > 100 3.49E-03 1.00E+00

positive regulation of vasculogenesis(GO:2001214) 12 1 0 + > 100 3.78E-03 1.00E+00

vesicle-mediated transport (GO:0016192) 1346 3 0.39 + 7.65 4.83E-03 1.00E+00

engulfment of apoptotic cell (GO:0043652) 16 1 0 + > 100 4.94E-03 1.00E+00

Golgi to endosome transport (GO:0006895) 17 1 0 + > 100 5.23E-03 1.00E+00

regulation of vasculogenesis(GO:2001212) 17 1 0 + > 100 5.23E-03 1.00E+00
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GO biological process complete (20589) (18) |Expected| Over/Under | Enrichment | p-value

regulation of phosphatidylinositol 3-kinase activity (G0:0043551) 59 2 0.05 + 38.77 1.28E-03  1.00E+00
lipid biosynthetic process (GO:0008610) 580 4 0.51 + 7.89 1.42E-03 1.00E+00
regulation of lipid kinase activity (GO:0043550) 71 2 0.06 + 32.22 1.83E-03  1.00E+00
regulation of release of sequestered calcium ion into cytosol (GO:0051279) 80 2 0.07 + 28.6 2.30E-03 1.00E+00
regulation of calcium-mediated signaling (GO:0050848) 81 2 0.07 + 28.24 2.35E-03  1.00E+00
methionyl-tRNA aminoacylation (GO:0006431) 2 1 0 + > 100 2.62E-03  1.00E+00
keratan sulfate catabolic process (G0:0042340) 2 1 0 + > 100 2.62E-03  1.00E+00
protein kinase D signaling (GO:0089700) 3 1 0 + > 100 3.49E-03 1.00E+00
sphingolipid biosynthetic process (G0:0030148) 103 2 0.09 + 22.21 3.73E-03  1.00E+00
positive regulation of developmental process (GO:0051094) 1314 5 1.15 + 4.35 4.53E-03 1.00E+00
regulation of multicellular organismal development (GO:2000026) 1356 5 1.19 + 4.22 5.18E-03  1.00E+00
podosome assembly (GO:0071800) 5 1 0 + > 100 5.23E-03  1.00E+00
positive regulation of delayed rectifier potassium channel activity (G0:1902261) 5 1 0 + > 100 5.23E-03 1.00E+00
positive regulation of endothelial cell chemotaxis by VEGF-activated vascular

endothelial growth factor receptor signaling pathway (G0O:0038033) 5 1 0 + > 100 5.23E-03  1.00E+00
protein C-linked glycosylation via 2'-alpha-mannosyl-L-tryptophan (G0O:0018406) 5 1 0 + > 100 5.23E-03 1.00E+00
protein C-linked glycosylation via tryptophan (G0O:0018317) 5 1 0 + > 100 5.23E-03 1.00E+00
peptidyl-tryptophan modification (G0:0018211) 5 1 0 + > 100 5.23E-03 1.00E+00
protein C-linked glycosylation (GO:0018103) 5 1 0 + > 100 5.23E-03  1.00E+00
ganglioside biosynthetic process via lactosylceramide (GO:0010706) 5 1 0 + > 100 5.23E-03  1.00E+00
positive regulation of cell growth involved in cardiac muscle cell development

(G0O:0061051) 5 1 0 + > 100 5.23E-03  1.00E+00
regulation of sequestering of calcium ion (GO:0051282) 126 2 0.11 + 18.16 5.49E-03 1.00E+00
positive regulation of histone deacetylase activity (G0:1901727) 6 1 0.01 + > 100 6.10E-03  1.00E+00
aminoglycan metabolic process (GO:0006022) 134 2 0.12 + 17.07 6.17E-03  1.00E+00
membrane lipid biosynthetic process (G0:0046467) 141 2 0.12 + 16.22 6.80E-03  1.00E+00
cellular lipid metabolic process (G0O:0044255) 923 4 0.81 + 4,96 7.51E-03  1.00E+00
positive regulation of multicellular organismal process (G0:0051240) 1491 5 1.3 + 3.84 7.72E-03  1.00E+00
positive regulation of cell migration by vascular endothelial growth factor

signaling pathway (GO:0038089) 8 1 0.01 + > 100 7.84E-03  1.00E+00
cellular response to hydroperoxide (GO:0071447) 8 1 0.01 + > 100 7.84E-03  1.00E+00
poly-N-acetyllactosamine biosynthetic process (G0O:0030311) 8 1 0.01 + > 100 7.84E-03  1.00E+00
sphingolipid metabolic process (GO:0006665) 159 2 0.14 + 14.39 8.55E-03  1.00E+00
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regulation of phosphatidylinositol 3-kinase activity (GO:0043551) 59 2 0.05 + 38.77 1.28E-03 1.00E+00

lipid biosynthetic process (GO:0008610) 580 4 0.51 + 7.89 1.42E-03 1.00E+00

regulation of lipid kinase activity (GO:0043550) 71 2 0.06 + 32.22 1.83E-03 1.00E+00

regulation of release of sequestered calcium ion into cytosol (GO:0051279) 80 2 0.07 + 28.6 2.30E-03 1.00E+00

regulation of calcium-mediated signaling (GO:0050848) 81 2 0.07 + 28.24 2.35E-03 1.00E+00

methionyl-tRNA aminoacylation (GO:0006431) 2 1 0 + > 100 2.62E-03 1.00E+00

keratan sulfate catabolic process (GO:0042340) 2 1 0 + > 100 2.62E-03 1.00E+00

protein kinase D signaling(GO:0089700) 3 1 0 + > 100 3.49E-03 1.00E+00

sphingolipid biosynthetic process (GO:0030148) 103 2 0.09 + 22.21 3.73E-03 1.00E+00

positive regulation of developmental process (GO:0051094) 1314 5 1.15 + 4.35 4.53E-03 1.00E+00

regulation of multicellular organismal development (GO:2000026) 1356 5 1.19 + 4.22 5.18E-03 1.00E+00

podosomeassembly (GO:0071800) 5 1 0 + > 100 5.23E-03 1.00E+00

positive regulation of delayed rectifier potassium channel activity (GO:1902261) 5 1 0 + > 100 5.23E-03 1.00E+00

positive regulation of endothelial cell chemotaxis by VEGF-activated vascular 

endothelial growth factor receptor signalingpathway (GO:0038033) 5 1 0 + > 100 5.23E-03 1.00E+00

protein C-linked glycosylation via 2'-alpha-mannosyl-L-tryptophan (GO:0018406) 5 1 0 + > 100 5.23E-03 1.00E+00

protein C-linked glycosylation via tryptophan (GO:0018317) 5 1 0 + > 100 5.23E-03 1.00E+00

peptidyl-tryptophan modification (GO:0018211) 5 1 0 + > 100 5.23E-03 1.00E+00

protein C-linked glycosylation (GO:0018103) 5 1 0 + > 100 5.23E-03 1.00E+00

ganglioside biosynthetic process via lactosylceramide (GO:0010706) 5 1 0 + > 100 5.23E-03 1.00E+00

positive regulation of cell growth involved in cardiac muscle cell development 

(GO:0061051)

5 1 0 + > 100 5.23E-03 1.00E+00

regulation of sequestering of calcium ion (GO:0051282) 126 2 0.11 + 18.16 5.49E-03 1.00E+00

positive regulation of histone deacetylase activity (GO:1901727) 6 1 0.01 + > 100 6.10E-03 1.00E+00

aminoglycan metabolic process (GO:0006022) 134 2 0.12 + 17.07 6.17E-03 1.00E+00

membrane lipid biosynthetic process (GO:0046467) 141 2 0.12 + 16.22 6.80E-03 1.00E+00

cellular lipid metabolic process (GO:0044255) 923 4 0.81 + 4.96 7.51E-03 1.00E+00

positive regulation of multicellular organismal process (GO:0051240) 1491 5 1.3 + 3.84 7.72E-03 1.00E+00

positive regulation of cell migration by vascular endothelial growth factor 

signaling pathway (GO:0038089) 8 1 0.01 + > 100 7.84E-03 1.00E+00

cellular response to hydroperoxide (GO:0071447) 8 1 0.01 + > 100 7.84E-03 1.00E+00

poly-N-acetyllactosamine biosynthetic process (GO:0030311) 8 1 0.01 + > 100 7.84E-03 1.00E+00

sphingolipid metabolic process (GO:0006665) 159 2 0.14 + 14.39 8.55E-03 1.00E+00


image8.emf
REFLIST  Upload Fold Raw p-

GO biological process complete (20589) (43) Expected Over/Under Enrichment value
establishment of spindle orientation (GO:0051294) 39 3 0.08 + 36.83 9.15E-05 1.00E+00
establishment of spindle localization (GO:0051293) 53 3 0.11 + 27.1 2.16E-04 1.00E+00
spindle localization (GO:0051653) 58 3 0.12 + 24.77 2.79E-04 1.00E+00
membrane depolarization during action potential (GO:0086010) 30 2 0.06 + 31.92 2.02E-03 1.00E+00
establishment of cell polarity (GO:0030010) 124 3 0.26 + 11.58 2.35E-03 1.00E+00
establishment of mitotic spindle orientation (GO:0000132) 33 2 0.07 + 29.02 2.42E-03 1.00E+00
establishment of mitotic spindle localization (G0O:0040001) 38 2 0.08 + 25.2 3.15E-03 1.00E+00
cellular response to mycotoxin (GO:0036146) 1 1 0 + > 100 4.16E-03 1.00E+00
cardiac cell fate specification (GO:0060912) 1 1 0 + > 100 4.16E-03 1.00E+00
negative regulation of mitotic centrosome separation (GO:0046603) 1 1 0 + > 100 4.16E-03 1.00E+00
cellular response to dithiothreitol (G0:0072721) 1 1 0 + > 100 4.16E-03 1.00E+00
regulation of establishment of bipolar cell polarity (G0:0061172) 1 1 0 + > 100 4.16E-03 1.00E+00
peptide metabolic process (GO:0006518) 538 5 1.12 + 4.45 5.23E-03 1.00E+00
negative regulation of translation (G0O:0017148) 167 3 0.35 + 8.6 5.33E-03 1.00E+00
membrane depolarization (G0:0051899) 53 2 0.11 + 18.07 5.87E-03 1.00E+00
cerebellum vasculature development (GO:0061300) 2 1 0 + > 100 6.24E-03 1.00E+00
regulation of cholangiocyte proliferation (G0O:1904054) 2 1 0 + > 100 6.24E-03 1.00E+00
response to dithiothreitol (GO:0072720) 2 1 0 + > 100 6.24E-03 1.00E+00
cellular amide metabolic process (G0:0043603) 803 6 1.68 + 3.58 6.31E-03 1.00E+00
negative regulation of cellular amide metabolic process (GO:0034249) 189 3 0.39 + 7.6 7.45E-03 1.00E+00
negative regulation of cellular macromolecule biosynthetic process

(G0:2000113) 193 3 0.4 + 7.44 7.88E-03 1.00E+00
response to mycotoxin (GO:0010046) 3 1 0.01 + > 100 8.31E-03 1.00E+00
membrane depolarization during atrial cardiac muscle cell action

potential (GO:0098912) 3 1 0.01 + > 100 8.31E-03 1.00E+00
negative regulation of vascular associated smooth muscle contraction

(G0O:1904694) 3 1 0.01 + > 100 8.31E-03 1.00E+00
calcium ion transmembrane transport via high voltage-gated calcium

channel (GO:0061577) 3 1 0.01 + > 100 8.31E-03 1.00E+00
establishment or maintenance of cell polarity (GO:0007163) 201 3 0.42 + 7.15 8.79E-03 1.00E+00
blood circulation (GO:0008015) 405 4 0.85 + 4.73 1.02E-02 1.00E+00
positive regulation of mMRNA polyadenylation (GO:1900365) 4 1 0.01 + > 100 1.04E-02 1.00E+00
negative regulation of lysosomal protein catabolic process (G0:1905166) 4 1 0.01 + > 100 1.04E-02 1.00E+00

calcium-mediated signaling using extracellular calcium source
(G0:0035585) 4 1 0.01 + > 100 1.04E-02 1.00E+00
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establishment of spindle orientation (GO:0051294) 39 3 0.08 + 36.83 9.15E-05 1.00E+00

establishment of spindle localization (GO:0051293) 53 3 0.11 + 27.1 2.16E-04 1.00E+00

spindle localization (GO:0051653) 58 3 0.12 + 24.77 2.79E-04 1.00E+00

membrane depolarization during action potential (GO:0086010) 30 2 0.06 + 31.92 2.02E-03 1.00E+00

establishment of cell polarity (GO:0030010) 124 3 0.26 + 11.58 2.35E-03 1.00E+00

establishment of mitotic spindle orientation (GO:0000132) 33 2 0.07 + 29.02 2.42E-03 1.00E+00

establishment of mitotic spindle localization (GO:0040001) 38 2 0.08 + 25.2 3.15E-03 1.00E+00

cellular response to mycotoxin (GO:0036146) 1 1 0 + > 100 4.16E-03 1.00E+00

cardiac cell fate specification (GO:0060912) 1 1 0 + > 100 4.16E-03 1.00E+00

negative regulation of mitotic centrosome separation (GO:0046603) 1 1 0 + > 100 4.16E-03 1.00E+00

cellular response to dithiothreitol (GO:0072721) 1 1 0 + > 100 4.16E-03 1.00E+00

regulation of establishment of bipolar cell polarity (GO:0061172) 1 1 0 + > 100 4.16E-03 1.00E+00

peptide metabolic process (GO:0006518) 538 5 1.12 + 4.45 5.23E-03 1.00E+00

negative regulation of translation (GO:0017148) 167 3 0.35 + 8.6 5.33E-03 1.00E+00

membrane depolarization (GO:0051899) 53 2 0.11 + 18.07 5.87E-03 1.00E+00

cerebellum vasculature development (GO:0061300) 2 1 0 + > 100 6.24E-03 1.00E+00

regulation of cholangiocyte proliferation (GO:1904054) 2 1 0 + > 100 6.24E-03 1.00E+00

response to dithiothreitol (GO:0072720) 2 1 0 + > 100 6.24E-03 1.00E+00

cellular amide metabolic process (GO:0043603) 803 6 1.68 + 3.58 6.31E-03 1.00E+00

negative regulation of cellular amide metabolic process (GO:0034249) 189 3 0.39 + 7.6 7.45E-03 1.00E+00

negative regulation of cellular macromolecule biosynthetic process 

(GO:2000113) 193 3 0.4 + 7.44 7.88E-03 1.00E+00

response to mycotoxin (GO:0010046) 3 1 0.01 + > 100 8.31E-03 1.00E+00

membrane depolarization during atrial cardiac muscle cell action 

potential (GO:0098912) 3 1 0.01 + > 100 8.31E-03 1.00E+00

negative regulation of vascular associated smooth muscle contraction 

(GO:1904694) 3 1 0.01 + > 100 8.31E-03 1.00E+00

calcium ion transmembrane transport via high voltage-gated calcium 

channel (GO:0061577)

3 1 0.01 + > 100 8.31E-03 1.00E+00

establishment or maintenance of cell polarity (GO:0007163) 201 3 0.42 + 7.15 8.79E-03 1.00E+00

blood circulation (GO:0008015) 405 4 0.85 + 4.73 1.02E-02 1.00E+00

positive regulation of mRNA polyadenylation (GO:1900365) 4 1 0.01 + > 100 1.04E-02 1.00E+00

negative regulation of lysosomal protein catabolic process (GO:1905166) 4 1 0.01 + > 100 1.04E-02 1.00E+00

calcium-mediated signalingusing extracellular calcium source 

(GO:0035585)

4 1 0.01 + > 100 1.04E-02 1.00E+00


image9.emf
SCZ loci_not_dark_CDS.txt upload_1 ( Hierarchy ) NEW!)

Fold raw P

GO biological process complete (REF) # expected Enrichment +/- value FDR
striatal medium spiny neuron

differentiation 1 2 0.03 77.2 + 0.00179 1
striatum development 2 2 0.05 38.6 + 0.00353 1
subpallium development 4 2 0.1 19.3 + 0.00856 1
forebrain neuron differentiation 5 2 0.13 15.44 + 0.0118 1
forebrain generation of neurons 5 2 0.13 15.44 + 0.0118 1










SCZ_loci_not_dark_CDS.txt upload_1(Hierarchy)NEW!)

GO biological process complete

(REF) # #

expected

Fold 

Enrichment+/-

raw P 

value FDR

striatal medium spiny neuron 

differentiation

1 2 0.03 77.2 + 0.00179 1

striatum development

2 2 0.05 38.6 + 0.00353 1

subpalliumdevelopment

4 2 0.1 19.3 + 0.00856 1

forebrain neuron differentiation

5 2 0.13 15.44 + 0.0118 1

forebrain generation of neurons

5 2 0.13 15.44 + 0.0118 1
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raw P

GO biological process complete expected Fold Enrichment  +/- value
positive regulation of pathway-restricted SMAD

protein phosphorylation 19 4 0.33 12.27 + 0.000535 1
sex determination 10 3 0.17 17.48 + 0.00119 1
Biological process 7150 111 122.73 0.9 - 0.00146 1
regulation of pathway-restricted SMAD protein

phosphorylation 26 4 0.45 8.96 + 0.00151 1
leukocyte mediated immunity 71 6 1.22 4.92 + 0.00184 1

positive regulation of transmembrane receptor

protein serine/threonine kinase signalling pathway 48 5 0.82 6.07 + 0.0019 1
lymphocyte mediated immunity 52 5 0.89 5.6 + 0.00263 1
parathyroid gland development 3 2 0.05 38.84 + 0.00273 1
negative regulation of gonad development 3 2 0.05 38.84 + 0.00273 1
positive regulation of kidney development 3 2 0.05 38.84 + 0.00273 1
regulation of signalling receptor activity 78 6 1.34 4.48 + 0.00286 1
regulation of steroid biosynthetic process 32 4 0.55 7.28 + 0.00301 1
positive regulation of signalling receptor activity 15 3 0.26 11.65 + 0.00319 1
regulation of male gonad development 2 0.07 29.13 + 0.00406 1
coronary artery morphogenesis 2 0.07 29.13 + 0.00406 1
muscle tissue morphogenesis 38 4 0.65 6.13 + 0.00528 1
regulation of gonad development 5 2 0.09 23.3 + 0.00562 1
ventricular compact myocardium morphogenesis 5 2 0.09 23.3 + 0.00562 1
roof of mouth development 40 4 0.69 5.83 + 0.00624 1
ureteric bud development 40 4 0.69 5.83 + 0.00624 1










GO biological process complete

REF# #

expectedFold Enrichment +/-

raw P 

value FDR

positive regulation of pathway-restricted SMAD 

protein phosphorylation

19 4 0.33 12.27 + 0.000535 1

sex determination

10 3 0.17 17.48 + 0.00119 1

Biological process

7150 111 122.73 0.9 - 0.00146 1

regulation of pathway-restricted SMAD protein 

phosphorylation

26 4 0.45 8.96 + 0.00151 1

leukocyte mediated immunity

71 6 1.22 4.92 + 0.00184 1

positive regulation of transmembrane receptor 

protein serine/threonine kinase signalling pathway

48 5 0.82 6.07 + 0.0019 1

lymphocyte mediated immunity

52 5 0.89 5.6 + 0.00263 1

parathyroid gland development

3 2 0.05 38.84 + 0.00273 1

negative regulation of gonad development

3 2 0.05 38.84 + 0.00273 1

positive regulation of kidney development

3 2 0.05 38.84 + 0.00273 1

regulation of signalling receptor activity

78 6 1.34 4.48 + 0.00286 1

regulation of steroid biosynthetic process

32 4 0.55 7.28 + 0.00301 1

positive regulation of signalling receptor activity

15 3 0.26 11.65 + 0.00319 1

regulation of male gonad development

4 2 0.07 29.13 + 0.00406 1

coronary artery morphogenesis

4 2 0.07 29.13 + 0.00406 1

muscle tissue morphogenesis

38 4 0.65 6.13 + 0.00528 1

regulation of gonad development

5 2 0.09 23.3 + 0.00562 1

ventricular compact myocardium morphogenesis

5 2 0.09 23.3 + 0.00562 1

roof of mouth development

40 4 0.69 5.83 + 0.00624 1

ureteric bud development

40 4 0.69 5.83 + 0.00624 1
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MDD_GWAS_no_dark_CDS.txt  Upload Fold Raw

GO biological process complete REFLIST (546) (8) Expected Over/Under Enrichment p-value
chondrocyte development (GO:0002063) 1 2 0.01 + > 100 5.44E-04  1.00E+00
chondrocyte differentiation (GO:0002062) 1 2 0.01 + > 100 5.44E-04  1.00E+00
cartilage development (GO:0051216) 6 2 0.09 + 22.75 4.90E-03  1.00E+00
connective tissue development (GO:0061448) 7 2 0.1 + 19.5 6.25E-03  1.00E+00
exocytosis (GO:0006887) 8 2 0.12 + 17.06 7.76E-03  1.00E+00
secretion by cell (G0:0032940) 13 2 0.19 + 10.5 1.75E-02  1.00E+00
export from cell (GO:0140352) 14 2 0.21 + 9.75 1.98E-02  1.00E+00
system development (GO:0048731) 126 5 1.85 + 2.71 2.07E-02  1.00E+00
skeletal system development (GO:0001501) 15 2 0.22 + 9.1 2.23E-02  1.00E+00
multicellular organism development (GO:0007275) 133 5 1.95 + 2.57 2.60E-02  1.00E+00
amide transport (GO:0042886) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
negative regulation of transforming growth factor beta receptor

signaling pathway (G0O:0030512) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
peripheral nervous system neuron development (GO:0048935) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
peripheral nervous system neuron differentiation (GO:0048934) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
exocyst localization (GO:0051601) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
maintenance of synapse structure (GO:0099558) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
presynapse to nucleus signaling pathway (G0:0099526) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
cellular component maintenance (GO:0043954) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
maintenance of presynaptic active zone structure (GO:0048790) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
presynaptic signal transduction (G0:0098928) 1 1 0.01 + 68.25 2.87E-02  1.00E+00
presynaptic active zone organization (GO:1990709) 1 1 0.01 + 68.25 2.87E-02  1.00E+00










GO biological process complete

MDD_GWAS_no_dark_CDS.txt

REFLIST (546)

Upload 

(8) Expected Over/Under

Fold 

Enrichment

Raw

p-value FDR

chondrocyte development (GO:0002063) 1 2 0.01 + > 100 5.44E-04 1.00E+00

chondrocyte differentiation (GO:0002062) 1 2 0.01 + > 100 5.44E-04 1.00E+00

cartilage development (GO:0051216) 6 2 0.09 + 22.75 4.90E-03 1.00E+00

connective tissue development (GO:0061448) 7 2 0.1 + 19.5 6.25E-03 1.00E+00

exocytosis (GO:0006887) 8 2 0.12 + 17.06 7.76E-03 1.00E+00

secretion by cell (GO:0032940) 13 2 0.19 + 10.5 1.75E-02 1.00E+00

export from cell (GO:0140352) 14 2 0.21 + 9.75 1.98E-02 1.00E+00

system development (GO:0048731) 126 5 1.85 + 2.71 2.07E-02 1.00E+00

skeletal system development (GO:0001501) 15 2 0.22 + 9.1 2.23E-02 1.00E+00

multicellular organism development (GO:0007275) 133 5 1.95 + 2.57 2.60E-02 1.00E+00

amide transport (GO:0042886) 1 1 0.01 + 68.25 2.87E-02 1.00E+00

negative regulation of transforming growth factor beta receptor 

signalingpathway (GO:0030512)

1 1 0.01 + 68.25 2.87E-02 1.00E+00

peripheral nervous system neuron development (GO:0048935) 1 1 0.01 + 68.25 2.87E-02 1.00E+00

peripheral nervous system neuron differentiation (GO:0048934) 1 1 0.01 + 68.25 2.87E-02 1.00E+00

exocystlocalization (GO:0051601) 1 1 0.01 + 68.25 2.87E-02 1.00E+00

maintenance of synapse structure (GO:0099558) 1 1 0.01 + 68.25 2.87E-02 1.00E+00

presynapseto nucleus signalingpathway (GO:0099526) 1 1 0.01 + 68.25 2.87E-02 1.00E+00

cellular component maintenance (GO:0043954) 1 1 0.01 + 68.25 2.87E-02 1.00E+00

maintenance of presynaptic active zone structure (GO:0048790) 1 1 0.01 + 68.25 2.87E-02 1.00E+00

presynaptic signal transduction (GO:0098928) 1 1 0.01 + 68.25 2.87E-02 1.00E+00

presynaptic active zone organization (GO:1990709) 1 1 0.01 + 68.25 2.87E-02 1.00E+00
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Gene Name

Biotype

% CDS

% Intron

% Total

EPHB2
MACF1
OR2T8
BRSK2
KRT86
MILR1
Cl70rf58
RAC3
MLLT1
SCAF1
POTEF
TRAPPC10
PWP2
UBE2L3
SHANK3
FAM193A
TRIO
FOXF2
RANBP9
C4B
PCLO
FAM86B1

protein_coding

protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding
protein_coding

protein_coding

2.084757
0.2433
2.875399
3.954802
2.464066
73.934109
20.657277
7.261411
0.714286
2.789754
8.866995
16.01675
53.913043
30.18018
7.651007
4.210287
0.39637
1.947566
1.689498
72.817574
0.252182
12.107623

1.557734
0
0
7.268306
0

16.730524

4.145408

14.080164

1.663128
0
0

66.472672

0
0.077973
0
4.049701
0.690898
4.125561
0
100
0
1.17096

1.685115
0.208365
2.204082
5.998001
1.504388
49.256198
8.926144
11.821306
1.309365
2.419177
6.844106
41.669883
45.145631
6.282885
5.609447
4.157149
0.472282
2.938776
1.188946
73.932955
0.172026
3.780314

0.034253
0
0
5.927657
2.423061
80.470376
0
7.906559
0.063037
0
17.065751
6.633184
40.160545
3.691764
0.330701
0
0.057807
0
0
88.469935
0.109011
18.959485

0.129592
0.017001
1.584507
5.93076
2.387117
77.55279
3.69606
10.116279
0.14518
0.665981
16.284969
9.525326
40.852204
3.804953
1.34504
0.139333
0.071571
1.194624
0.041081
84.580751
0.112492
14.8542










% Total % Intron % Exon % UTR % CDS Biotype Gene Name

0.129592 0.034253 1.685115 1.557734 2.084757 protein_coding EPHB2

0.017001 0 0.208365 0 0.2433 protein_coding MACF1

1.584507 0 2.204082 0 2.875399 protein_coding OR2T8

5.93076 5.927657 5.998001 7.268306 3.954802 protein_coding BRSK2

2.387117 2.423061 1.504388 0 2.464066 protein_coding KRT86

77.55279 80.470376 49.256198 16.730524 73.934109 protein_coding MILR1

3.69606 0 8.926144 4.145408 20.657277 protein_coding C17orf58

10.116279 7.906559 11.821306 14.080164 7.261411 protein_coding RAC3

0.14518 0.063037 1.309365 1.663128 0.714286 protein_coding MLLT1

0.665981 0 2.419177 0 2.789754 protein_coding SCAF1

16.284969 17.065751 6.844106 0 8.866995 protein_coding POTEF

9.525326 6.633184 41.669883 66.472672 16.01675 protein_coding TRAPPC10

40.852204 40.160545 45.145631 0 53.913043 protein_coding PWP2

3.804953 3.691764 6.282885 0.077973 30.18018 protein_coding UBE2L3

1.34504 0.330701 5.609447 0 7.651007 protein_coding SHANK3

0.139333 0 4.157149 4.049701 4.210287 protein_coding FAM193A

0.071571 0.057807 0.472282 0.690898 0.39637 protein_coding TRIO

1.194624 0 2.938776 4.125561 1.947566 protein_coding FOXF2

0.041081 0 1.188946 0 1.689498 protein_coding RANBP9

84.580751 88.469935 73.932955 100 72.817574 protein_coding C4B

0.112492 0.109011 0.172026 0 0.252182 protein_coding PCLO

14.8542 18.959485 3.780314 1.17096 12.107623 protein_coding FAM86B1
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Gene | % Dark CDS

SHANK2 3.54
CORO1A 7.03
SHANK3 7.65

PHF2 1.27
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% Dark
CDS |ASC gvalue

Gene

CASZ1 5.94 0.7095
BRSK2 3.95 0.75523
SHANK2 3.54 0.00054203
CORO1A 7.03 0.092195
SHANKS3 7.65 1.72E-07
TRIO 0.40 0.12817
PHIP 0.55 0.62664
SMARCA2 1.11 0.19326
PHF2 1.27 0.73486

ARX 12.81 NA










ASC qvalue

% Dark 

CDS Gene
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1.72E-07 7.65

SHANK3

0.12817 0.40

TRIO

0.62664 0.55

PHIP
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