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Supplementary Dataset 1
Supplementary data table 1: significantly differentially expressed transcript IDs at FDR 0.01

e 1,003 gene/transcript IDs (mapping to 967 genes) for influenza,
e 3,677 gene/transcript IDs for non-small cell lung cancer and

e 3,468 gene/transcript IDs for pancreatic cancer

Supplementary data table 2:

e All significant GO terms for influenza, pancreatic and non-small cell lung cancer for yearly GO updates (year of

ontology version = year of GO annotation version, p-value < 0.05)

Supplementary data table 3:

e List of all multi-cohort analyses of diseases analyzed in this study with GEO datasets used



Supplementary Figures

A Size of the Gene Ontology 2004 vs. 2015
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Supplementary Figure 1: Gene ontology and annotation developments from 2004 to 2015. A) Growth in the number of
GO terms/concepts in three ontologies: biological process (BP), molecular function (MF), and cellular component (CC), and
relationships between them. B) Number of BP and MF ontology concepts used for annotation of human genes 2004 and
2015. C) Changes in BP and MF ontologies between 2004 and 2015 (‘conc”: concept/term, ‘relat’: relationship, ‘Add”:
additions, ‘Del’: deletions, ‘Maps’: mappings).



A Proportion of GO annotations for well-characterized human genes at different thresholds B Distribution of well-characterized human genes at different thresholds for GO annotations
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Supplementary Figure 2: Change in the Gene ontology annotations for human genes grouped by number of GO
annotations per gene. A) Proportion of GO annotations and their distribution across human genes grouped by number of
annotations per gene over time. B) GO annotation status of the human genome (2004 vs. 2015). Genes are grouped by
annotation status in uncharacterized (black) vs. characterized (colored) and grouped by number of annotations per gene.
Only terms relevant for enrichment analysis results were counted (excluding: IEA, ND and cellular component).
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Supplementary Figure 3: Gene ontology annotation developments including electronic annotations, human genome,
2004 to 2015. A) Number and distribution of GO annotations across poorly characterized (blue) vs. well-characterized
human genes (gold) over time. B) GO annotation status of the human genome (2004 vs. 2015). Genes are classified by
annotation status in uncharacterized (black) vs. poorly characterized (blue) vs. well characterized (gold). Only terms
relevant for enrichment analysis results were counted (excluding ND and cellular component).
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Supplementary Figure 4: Mean Information Content. Comparison of mean information content (IC) of poorly
characterized (blue) vs. well-characterized human genes (gold) shows that the mean IC for genes with more annotations
was higher, independently of GO version and electronic annotations (evidence code: IEA). A) Mean IC 2004 without IEA,
B) 2004 with IEA and C) 2015 with IEA.
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Supplementary Figure 5: Effect of ontology and annotation version on consistency and significance of GO enrichment
analysis results. A) Consistency (Jaccard index) for n gene sets with at least one significant term (80 gene sets) with changing
ontology versions (annotation version: January 2015 annotations), and B) with changing annotation version (ontology
version: January 2015 ontology, n=82 disease gene sets, reference version for comparison: March 2015 ontology and
annotations). C) Consistency differences for 90 gene sets with at least one significant term with changing ontology versions
(annotation version: January 2015 annotations) including electronic annotations, and D) with changing annotation version
(ontology version: January 2015 ontology, n =96 gene sets, reference for comparison: March 2015 ontology and annotations).
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Correlation: median consistency vs. percent well-characterized genes

1.00 ~
2015
L]

o

3

(¢}
L

0.50

median consistency
5

0.00 -

0 2 4 6 8 1IO 1I2 14 16
percent well-characterized genes

Supplementary Figure 6: Correlation of median consistency vs. percent of well-characterized genes over time. High correlation is
observed (Pearson correlation coefficient: 0.984) when median consistency with changing annotation versions and fixed ontology (Supp.
Fig. 4B) is compared to percentages of well-characterized genes per year for 2004 and between 2009 and 2015.
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Supplementary Figure 7: Effect of ontology and annotation version on consistency and significance of GO enrichment
analysis results in individual diseases. Variation in enrichment analysis consistency (Jaccard index) for disease gene sets
for influenza, lung cancer, and pancreatic cancer with A) different ontology versions and B) different annotation versions.
Variation of consistency after including electronic annotations for disease gene sets with C) different ontology versions and
D) with different annotation versions.



Significance of "cell cycle" for pancreatic cancer
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Supplementary Figure 8: GO term enrichment significance for cell cycle in pancreatic cancer.

Supplementary Table

aN::;f:t:g:S ) 0 1 2 3 4 s 6 7 8 9 10 11 12 13 14 >=15
Year | Percentages of total human genes with X annotations
2004 66.6% 8.0% 104% 6.9% 3.7% 1.6% 1.0% 0.6% 0.31% 0.27% 0.17% 0.19% 0.10% 0.06% 0.03% 0.13%
2010 51.9% 12.9% 10.5% 7.6% 4.8% 33% 22% 14% 11% 08% 0.7% 0.42% 0.46% 0.33% 0.23% 1.4%
2015 351% 72% 7.2% 6.9% 58% 52% 48% 39% 32% 28% 24% 20% 17% 14% 12% 9.2%
Year | Percentages of total GO annotations describing genes with X annotations
2004 0 84% 21.6% 21.7% 153% 8.5% 6.1% 42% 2.6% 2.6% 18% 22% 13% 09% 05% 2.4%
2010 0 6.8% 11.1% 12.2% 10.2% 8.6% 69% 53% 48% 3.8% 35% 25% 3.0% 23% 17% 17.2%
2015 0 13% 27% 39% 44% 49% 54% 51% 48% 47% 45% 4.0% 3.9% 3.4% 3.2% 43.8%

Supplementary Table 1: Distribution of GO annotations across the human genome.



