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The genome is sequenced, but...
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...we still don’t know very much about what it does




Filling the G2P knowledge gap from
other organisms

Human Human +
only other

Other= rat, fly, worm, mouse, zebrafish
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We learn different phenotypes from different orgcmlsms
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Palmoplantar Ulcerated
hyperkeratosis paws

Image credits:

"HandsEBS" by James Heilman, MD - Ownwork. Licensed under CC BY-SA 3.0 via Commons -
https://commons.wikimedia.org/wiki/File:HandsEBS.JPG#/media/File:HandsEBS.JPG

http://www.guinealynx.info/pododermatitis.html



Challenge: Each data source uses their
own vocabulary/ontology
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Challenge: Each data source uses their
own phenotype vocabulary/ontology




Can we help machines understand
phenotype terms?

Human phenotype
| have

“Palmoplantar absolutely no
hyperkeratosis” idea what that

means
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Ontologies serve as a bridge
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Decomposition of complex concepts
allows interoperability

Human phenotype

“Palmoplantar
hyperkeratosis”

Stratum corneum
layer of skin

Species neutral ontologies, homologous concepts

Mungall, C. J., Gkoutos, G., Smith, C., Haendel, M., Lewis, S., & Ashburner,
M. (2010). Integrating phenotype ontologies across multiple species.
Genome Biology, 11(1), R2.doi:10.1186/gb-2010-11-1-r2
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The Human Pheno’rype Ontology
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A: Data types covered by Monarch c}o’ro sources  C: Mappings to bridging ontologies,
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B: Monarch data sources and ontology annotations
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Phenotypic matchmaking across species
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Putting deep phenotyping to use

http://bit.ly/stim1paper
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based on cross-species G2P data, INITIATIVE
in the absence of traditional data sources

http://bit.ly/exomiser
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Standards for encoding and exchanging data
must be up to these challenges.
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What does a PhenoPacket look like?

title: "age of onset example” phenotype_profile:

persons: - entity: "person#1"
~id: "#m phenotype:
label: "Donald Trump" types:
sex: "M" - id: "HP:0200055"
label: "Small hands"
onset:
description: "during development"
types:

“_

\ - id: "HP:0003577"
Canonical JSON form\

label: "Congenital onset"

. evidence:
"\ - types:
7 ) w - id:"EC0:0000033"
) £ \ label: ”Traceable Author Statement"
‘ " source: ‘
ImaWits: upi.com -id: "PMID:1"




If it is alive, it can be PhenoPackaged
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Building a computable model for
variant evidence

- Materials & methods - Data (eg: images, sequences) Causal relationships,
- Agent(s) of evidence - Evidence codes hypothesized relationships,
- Agent(s) of claim - Publications correlations etc.
-Time and place - Confidence (p-val, z-score)
-Summary figures

- Conclusions from previous studies
- Domain expert’s knowledge

lobal Alliance http://brcaexchange.org/
EISCUIEUIERRRERE | ttps://github.com/monarch-initiative/SEPI0-ontology




Enlarged ears

Hair on head

Enlarged lip

Increased skin pigmentation
Dark hair

Horns
Pointy ears

Blue skin
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Summary

= Deep phenotyping within and across species can
aid diagnosis, discovery, and franslational
matchmaking

= An exchange standard is needed to facilitate
distributed phenotype data sharing for pafients and
QCross species

= A computable G2P evidence model can aid variant
INnferpretation



A, .
UCSan Diego BN o enomice & Health 13 SHN]H [l Genomics
& i B = Institute

%
- Ganetic and Rare Diseases
o O _ m overces | GARD omemnceee
€:; ctd © PHENO . C Al :
‘ . N nns - Center for Mendelian
i ‘22 My Q It Genomics
m"“ - Genomics =:. Dte. Lotte
Dumont er Laborator warsiatonl Scio ‘ d 288 =W, -
er il y fal OFRACE OF RARE DISEASES RESEARCH — = B?eg I'h _2//4
Smnfmd Umver sity mune Sngrame ne I;\:\TT-M
E researchers »
'Q"RE"H e \ationa! * dinjcyy
B " BZEN MMRRC

res Sarch, U oo s | CI\G
be“’ PNS\_AT’ONAZC s, 6,-0( HiPhenX ookt inGen

KOMP2 IMPC MY s. o, WFDNA S e

% kkkkkk Genescy ¥ |y Geonics
“ REEL %%
..... S!’t’ C_J (/ %. ;Genehﬁghf
Gihorstory  EMBL- EBI NG Y

OMIM OMIA f Q m O n a rCh Z “g S ETORONTO
GENE.?,?..'}‘JS?.&,OGY g INITIATIVE B NGLYLO"g SickKids

PDs: Melissa Haendel, Chris Mungall, Peter Robinson
Funding:

NIH Office of Director: 1R240D011883; NIH-UDP: HHSN268201300036C, HHSN268201400093P;
NCINCI/Leidos #15X143, BD2K U54HG007990-S2 (Haussler) & BD2K PA-15-144-U01 (Kesselman)



