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Representing Drosophila models

of Human Disease in FlyBase

The FlyBase Consortium (Poster presenter: Gillian Millburn)

Introduction

The number and proportion of Drosophila articles that mention disease is increasing year-on-year. Many of
these papers describe Drosophila models of human diseases or investigate functional conservation between
human-fly orthologs. To help researchers find genes and alleles that model human diseases in Drosophila,

FlyBase has started to collect and display this information from primary research articles.
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Drosophila models of Human Disease in FlyBase

What disease models do we capture ?

 Data on genetic models which result in a phenotype that recapitulates some aspect of human disease.

* The genetic models in this case are alleles.

How do we identify relevant papers ?

* Newly published papers: authors tag the paper with “Human Disease” using our Fast Track Your Paper tool.

 Archive of previously published papers:

« We searched for papers with “disease” in the title or abstract.
 We examined papers known to use human transgenes.

What alleles are included ?

 Drosophila genes: both at-locus mutations and transgenic constructs.

e Transgenic constructs expressing human genes.

* Alleles which cause a phenotype that models a human disease.
* Alleles which modify a disease-model phenotype.

How do we link alleles to disease ?

e We associate the allele with standardized human disease terms from the
Disease Ontology (http://disease-ontology.org).

e We record whether the allele is:
e amodel of the human disease.
OR

How to find human disease models in FlyBase

General Information

Symbol Sod Species D. melanogaster
Name Superoxide dismutase Annotation symbol CG11793

Feature type protein_coding_gene FlyBase ID FBgn0003462
Gene Model Status Current Stock availability 23 publicly available

Also Known As

dismutase

sod1, CuZnSOD, cSOD, Cu/Zn sod, Cu/ZnSOD, Cu-Zn SOD, CuZn-SOD,

CuZn SOD, Sod-1, Cu/Zn superoxide

Cytogenetic map 68AT7-68A7 Sequence location 3L:11,112,281..11,113,740 [-]
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Belongs to the Cu-Zn superoxide dismutase family. (P61851)
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InterPro

Superoxide dismutase, copper/zinc binding domain;  Superoxide dismutase, copper/zinc, binding site

Synonym:

ene Ontolog;

(see | Experi Evidence

GO section for details) protein homodimerization activity; superoxide dismutase activity
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disease
disease of anatomical entity
|_nervous system disease
| __central nervous system disease
| __neurodegenerative disease
| _Parkinson's disease

The Disease Ontology (DO) provides standardized
terms to describe human diseases and orders
them in a hierarchy.

 a modifier, which ameliorates or exacerbates a disease modeled by another allele.

« When >1 allele models the disease, we record that they act “in combination with” each other.

e We use a DOES NOT prefix to record unexpected negative results eg. when a fly ortholog of a
disease-causing human gene does not recapitulate the disease phenotype.

 Using these simple expressions there are multiple ways in which the relationship between an

allele and a disease can be described.
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The different types of disease annotation
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The data so far

* FlyBase started capturing disease annotations at the beginning of 2014.
e The FB_2014 05 (September 9t 2014) release contains:
e ~2,500 disease annotations from ~500 references.

 >1,500 alleles from >750 genes are annotated as either a human-disease model or a modifier.
 Models of 126 different human diseases have been annotated.

 Approximately two-thirds of the models are of neurological diseases.
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1. Is a particular gene/allele associated with a disease model ?

There is now a Human Disease Model Data section in each Gene and Allele Report.

Download
Models Data Interaction data
Models
Allele Disease Evidence References
SodX39 model of amyotrophic lateral sclerosis inferred from mutant phenotype (Parkes et al., 1998)
Sod" model of amyotrophic lateral sclerosis inferred from mutant phenotype (Phillips et al., 1995)
SogScenUAS.cwa DOES NOT model amyotrophic lateral  inferred from mutant phenotype (Watson et al., 2008)
sclerosis
Interactions
Allele Disease Interaction References
SodScenUAS.cha exacerbates neurodegenerative disease modeled by Zzzz\CAG®8-SceUAS.THsap  (Underwood et al., 2010)
\MYC,T:Zzzz\FLAG
exacerbates Alzheimer's disease modeled by Hsap\APpPATctic-ScenUAS. T:SS-nec (Rjyal et al., 2009)
exacerbates Alzheimer's disease modeled by Hsap\APP'42-ScenUAS.T:SS-nec (Riva] et al., 2009)
SodX39 model of amyotrophic lateral sclerosis  is ameliorated by Hsap\SOD15¢®"VAScPa  (Parkes et al., 1998)
SoddsRNA.ScerlUAS.cHa ameliorates Alzheimer's disease modeled by Hsap\APpATctic-ScenUAS. T:SS-nec (Rjyal et al., 2009)
Sod ameliorates Alzheimer's disease modeled by Hsap\APPATctic-ScenUAS.T.SS-nec (Rjval et al., 2009)
exacerbates Alexander disease modeled by Hsap\GFAPR79H-ScenUAS (Wang et al., 2011)
SogScenUAS.cWa ameliorates cardiomyopathy modeled by parkMS01651 (Bhandari et al., 2014)
A ameliorates cardiomyopathy modeled by park'MS01800 (Bhandari et al., 2014)
Comments

Clicking on a specific allele will take you
to the associated Allele Report page.

\

2. What genes/alleles are associated with a particular disease model ?

There are two ways to directly search for a disease: QuickSearch and the dedicated Controlled Vocabulary
search tool Vocabularies. Both have autocomplete functions, but Vocabularies will also allow you to
explore the Disease Ontology hierarchy.

Vocabularies
GO Enter a search term
PHENOTYPE CV Hierarchy: [ Human Disease (DOID) :)
ANATOMY Enter text: park Search |
D|SEASE Parkinson's disease
MORE Note: Consider using wj Postencephalitic Parkinson disease

Vocabularies

Rickettsia parkeri spotted fever
secondary Parkinson disease
Wolff-Parkinson-White syndrome

Or browse the following hierarchy structures:

(® Human Disease (DO) nNew

Anatomy (FBbt)
Biological Process (GO)
Cellular Component (GO)

Disease
|_disease by infectious agent
|_disease of anatomical entity

Molecular Function (GO)

The Disease Term Report page

Parkinson's disease

ID (Ontology)

DOID:14330 (Human Disease)

A neurodegenerative disease that has_material_basis_in degeneration of the central nervous system that often
impairs the sufferer's motor skills, speech, and other functions.

| Data Class || Field || Records |
| Alleles (FBal) | HUMAN_DISEASE_INTERACTIONS [ 116 |
| Alleles (FBal) | HUMAN_DISEASE_MODELS | 42 |

ciated with this

disease term.

Disease Ontology tree view

* Links take you to the associated
Disease Term Report.

* Explore the hierarchy to find
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) 71 135

Results list data from ALL species. Please use QueryBuilder to retrieve species specific data.
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Symbol Pink1B® Species D. melanogaster

Name FlyBase ID FBal0193144

Feature type allele Associated gene Pink1

Caused by Insertion Carried in Construct

Also Known As dPink1B?
|

Allele class loss of function allele

Mutagen P-element activity

Allele Report for Pink®??

Phenotypic data
* Look here for a detailed description of the phenotype.

FB2014_05, released September Sth, 2014

Tools Files Species Documents Resources News Help Archives

Files Overview

Current release
Archived releases
Map Conversion

FTP site:
Releases (FTP)

Main Data Set
Synonyms
Genes

Alleles and Stocks
= Human Disease
ltem

3. How do | get the complete set of data ?

A Database of Drosophila Genes & Genomes

|_cardiovascular system disease
| _endocrine system disease

Annotation Statements

Clicking on the links will give a hit
list of matching alleles.
Statements are grouped according
to whether the alleles are models
or modifiers of the disease.
Negative statements are grouped
separately.

Allele Hit list

e A section of the allele hit list for
model of | Parkinson’s disease.

& Human Disease Model Data

Models

Disease

Evidence

References

model of Parkinson's disease

inferred from mutant phenotype

(Poddighe et al., 2013, Song et al., 2013,
Esposito et al., 2013, Vos et al., 2013,
Kim and Yim, 2013, Morais et al., 2009)

Interactions

Disease

Interaction

References

model of Parkinson's disease

is ameliorated by Acon'

is ameliorated by AconMB09176

is ameliorated by dnkScenUAS-cLa

is ameliorated by Drp1*%4

(Esposito et al., 2013)
(Esposito et al., 2013)
(Tufi et al., 2014)

(Liu et al., 2011)

Chado XML  Reporting XML  Other

Human disease model data

Nomenclature
Ontology Terms

Genomes: Annotation and Sequence

Transcripts and Polypeptides

allele_human_disease_model_data_fb_2014_05.tsv.gz

Future Improvements .......

<—— Download the precomputed file.

We are still looking at past papers to identify potential disease models and text-mining will be
employed to help trawl the archives.
Please help us make this resource as comprehensive and useful as possible by providing feedback,
suggestions and alerting us to disease models we have missed. Use the Contact FlyBase link (found
at the bottom of each page in FlyBase).

version-FB2014—05;,re
Contact FlyBase

leased September 9th, 2014
Cite FlyBase
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