sl Leveraging Human Phenotype Ontology (HPO) to identify phenotypes associated with chromatin modifier diseases
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Background and Motivation

There are rare diseases caused by mutations in chromatin modifiers. Chromatin modifier diseases occur when the

DNA of a gene encodes for a mutated chromatin modifier protein, causing unfavorable phenotypes related to a

disease. We then want to unify these chromatin modifier diseases to specific phenotypes so that an understanding

of the phenotypic aberrations can be understood and related across all syndromes. This can be done by using the
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information in the Human Phenotype
Ontology (HPO) and the Online
Mendelian Inheritance of Man
(OMIM).

0 Figure 1: (Almouzni, 2018) , Depiction of
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Figure 2:Overview depiction of Human Phenotype Ontology (HPO) Tree structure. Descending from broad to

more specific. Online Mendelian Inheritance of Man (OMIM) overview structure relating genes to the diseases

and phenotypes within OMIM.
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Figure 3: With the Human Phenotype Ontology (HPO) and Online Mendelian Inheritance of Man (OMIM), we

used to comprise a binary search tree. In this search tree, each node was comprised of an identification number,

the name of the phenotype, the ancestral number to the node, genes associated with the phenotype, the

chromatin modifier genes present in the genes of the phenotype, if any, and lastly a Fisher’s Test of that node.

From the test, it could be seen which phenotypes were highly enriched and significant with chromatin modifier

diseases and see which phenotypes were most significantly associated with chromatin modifier diseases. Then

a Gene Ontology (GO) analysis was done for any phenotype in the tree to see how its genes relate to biological

Processes.
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Figure 4: Scatter Plot showing how enriched and significant a phenotype is. Red dots indicate
phenotypes that are highly enriched and still significant. While green dots depict phenotypes that are
still enriched but the most significant. Dots above 0 signify enrichment, at 0 signify 1 to 1 ratio, and
below 0 show depletion.
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Figure 5: A) Shows which phenotypes are the most highly enriched and still significant. B) Depiction of phenotype and its gene relation to various biological
processes, along with various gene ratios. C) Shows connectedness of genes to processes. Different clusters symbolizes how unsimilar genes are to the process.
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Figure 6: A) Shows which phenotypes are the most significant from Figure 3. Y-axis is the odds ratio, x-axis different phenotypes. B) Depiction of phenotype and its
gene relation to various biological processes C) association of genes between processes, thickness of lines indicates number of genes, connectedness = similarity.

Conclusion Future Directions

We have associated the chromatin modifier diseases with specific ® For future research These chromatin modifier diseases and phenotypes can be

henot that iched in chromatin modifier diseases. From this we
PREnOtypes that are enriched In | nerd s W looked at over a developmental timeline to see where the genes in the phenotypes

can tell which biological processes are related to the genes of the . L . .
have come from and their role in biological processes over time.

phenotype we want to look at. We then can observe how closely the genes

e C(Create a hierarchical analysis for each of the phenotypes to bridge similarities

f h phenot IS related t th d their gi atio.
of each phenotype is related to one another and their given gene rati between related phenotypes

Allowing us to get the enrichment of various phenotypes within chromatin

modifier diseases
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