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The Human Phenotype Ontology (HPO*)

www.human-phenotype-ontology.org

e The HPO provides a standardized
vocabulary of phenotypic abnormalities
encountered in human genetic
syndromes

general terms

e Phenotypic features are formally
represented as terms of a directed acyclic
graph:

— Terms are related to parent terms by ,,is a“

relationships, representing subclasses of more
general parent terms

—  Multiple parentage allows the representation of
different aspects of phenotypic abnormalities

* Robinson P, Kohler S, Bauer S, Seelow D, Horn D, Mundlos: The Human Phenotype Ontology:
A Tool for annotating and analyzing human hereditary disease, Am J Hum Genet. 2008 Nov
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Using the HPO to calculate
Phenotypic Similarities

The importance of a clinical phenotypic
finding of the differential diagnosis
depends on its specificity

The specificity of a phenotypic feature,
t, is represented by its information
cotent (IC), defined as negative natural
logarithm of its frequency of
occurrence:

IC(t) = —1In p(t)

The similarity between two terms t,
and t, is defined as the IC of their most
specific common ancestor:

L [3100]

sim(t,,t,) = max (~In p(a))

aEA(tl ,tz )

1[7/100]

F [20/100]

L
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Noonan Syndrome

Ontological Similarity Search

e Term similarity measures may be
used to compute similarity scores
between genetic syndromes or
phenotypic feature query sets:

sim(Noonan,Opitz) = M

tiGDltjeDz

sim(D, - D,) = avg|: Z max(sim(t, ’tj)):| =275

Opitz Syndrome

sim(Q,Noonan) =

2.45

(10 of aber, of the apaiid)
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The Phenomizer®*: A Tool for Diagnostics

http://compbio.charite.de/Phenomizer/Phenomizer.html
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The Phenomizer®*: A Tool for Diagnostics

http://compbio.charite.de/Phenomizer/Phenomizer.html
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P-value Calculation

e The raw similarity score S depends on the
number and specificty of terms both of the query
Q and of the diseases D represented in the
database

e The distribution of similarity scores can be used
to obtain the significance of search results

e The P-value for the null hypothesis that a
similiarty score of S or greater for a set of query
terms Q and a disease D has been observed by
chance is defined as:

_ number of queries such that sim(Q,D)>S
total number of possible queries

P(s>S)
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Evaluation of P-value ranking

e For 44 dysmorphology syndromes , "
different queries of hypothetical
patients were simulated based onthe 84 s : 8
. . = - =
phenotypic annotation of the g E 2 E g E
syndrome W oss-Fv | “ . é
. ! 8 :
* Ranks of the diseases returned by the o - : : °
phenomizer where compared to the x L E o E 8 g ;
- . . . = ~ 2
original diagnosis S 8- s o g 5 #
a g
e Three ranking methods were E ? . E
. g c
compared: o 8 I S g
—  Feature vector comparison g g £ G E
—  Ontological Semantic Similarity (OSS) Score ] E g g g g E q g &
—  P-value of 0SS 6 o a a o o & o o
e Comparisons performed with @ © ® °o © e - °
phenotypic noise and “imprecision” "
noise - - +
imprecision - - + +
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