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1. The DisGeNET Web Interface

The DisGeNET web interface has two entry points: the Search view and the Browser
view. In both cases, the data can be explored in a “disease-centric”, a “gene-centric”, or a
“variant-centric” way. In the Search view, the user can perform queries for individual
diseases, genes, or variants or several diseases, genes or variants (using the search box).
In the Browser view, the user can explore data from particular source databases (e.g.
UniProt, Orphanet, among others).

In this section we show with examples the main functionalities of the web interface to
explore DisGeNET data. Section 2 presents a brief outline of the database, detailed
information can be found on the web (http://disgenet.org/dbinfo).

1.1. What Genes Are Associated with Alzheimer's
Disease?

Go to the entry point of the DisGeNET search (http://disgenet.org/search) and select the
type of search by clicking on the radio button (by default, diseases, Figure 1 #1), and
type the name of the disease in the search box to perform a free text search. As you start
typing, suggestions of results containing the typed word will be displayed. Select the
term “Alzheimer's Disease”, and click on the magnifying glass icon to launch the search.
It is important to wait for the autocomplete to launch. This applies to all search
boxes in the new DisGeNET web interface.
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® diseases genes variants
alzhei| E

Name: Alzheimer's Disease; CUI: C0002395
Ngenes: 3397 - Nsnps: 1843

Name: Alzheimer Disease, Late Onset; CUI: C0494463
Ngenes: 385 - Nsnps: 243

Name: Familial Alzheimer Disease (FAD); CUI: C0276496
Ngenes: 260 - Nsnps: 95

Name: Alzheimer disease, familial, type 3; CUI: C1843013
Ngenes: 213 - Nsnps: 124

Name: Alzheimer Disease, Early Onset; CUI: C0750901
Ngenes: 174 - Nsnps: 96

Name: Alzheimer's Disease, Focal Onset; CUI: CO750900
Ngenes: 99 - Nsnps: 0

Name: Dementia due to Alzheimer's disease (disorder); CUI: C3665464
Ngenes: 35 - Nsnps: 1

Name: ALZHEIMER DISEASE 5; CUI: C1865868

Ngenes: 18 - Nsnps: 0

Name: ALZHEIMER DISEASE 2; CUI: C1863051

Ngenes: 16 - Nsnps: 2

Name Familial Alzheimer's disease of earlv nnset CLIIE CN33RAAS

Figure 1: The search view, disease centric search.

Once you click on the magnifying glass icon, you will see a preview box summarizing the
information on the entity of your query (“Alzheimer’'s Disease”), followed by five buttons
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that will lead you to different ways to visualize the results of your query (Figure 2). In
the case of a disease search, the information provided in this preview is: the name of the
disease, its UMLS concept unique identifier (CUI), the MeSH disease class, the UMLS
semantic type, the type of Phenotypic Abnormality according to HPO, and the top level
class from the Disease Ontology. The search by diseases can also be performed using
MeSH identifiers, OMIM identifiers or UMLS concept unique identifiers (CUIs) (e.g. for
“Alzheimer’s Disease” D000544, 104300, and C0002395, respectively).

@ diseases genes variants

enter diseases separated by double colon (:2) E

Examples: CO001080, Alzheimer's Disease, D009765, 213200

Held "ctrl” key for selecting multiple diseases

Alzheimer's Disease

Name: Alzheimer's Disease
UMLS CUI: C0002395
Type: disease
MeSH Class: Nervous System Diseases; Mental Disorders
MeSH: D000544
OMIM: 104300
Semantic Type: Disease or Syndrome
Phenotypic abnormality: Abnormality of the nervous system
Disease Ontology: genetic disease; disease of anatomical entity

Similar diseases

Summary of Gene-Disease Associations
Evidences for Gene-Disease Associations

Summary of Variant-Disease Associations

Evidences for Variant-Disease Associations

Figure 2: The preview of the search for Alzheimer’s Disease (C0002395)

Click on the button “Summary of Gene-Disease Associations” to inspect all the results in
more detail. This will open the “Summary of GDAs” tab in the Browser view (Figure 3).

| 1

| Summary of GDAS  Evidences for GDAS  Summary ol VDAS  Evidences for VDAS  Summary Of DDAS  Disease Mappings

Alzheimer's Disease, C0002395 @ 2 3 < 1-25003397results | > 5 Add/Remove fiter Download |~ Share
Results per page 25 v | 4
Filter within current re: Sults:
Gene ¢ UniProt ¢ Gene Full Name $ Protein Class # N. diseases o $ DSIg$  DPIg%  pLI% 'Score gunv  Elgm?®  Elge®  N.PMIDS$  N.SNPsge$  FirstRef.$ LastRef. #
APP PO5087 amyloid beta precursor pro... > Enzyme modulator 285 0.422 0886 4TE02 0300 None 0.981 2575 .<::| B 1987 2020
«ACE P12821 angiotensin | converting en... > Enzyme 1082 0.328 0.923 1.0E-37 0.900 strong 0915 94 7 1998 2020
v APOE P02649 apolipoprotein E 1049 0.338 0.962 1.9E-03 0.700 None 0.946 3042 20 1991 2020
«MAPT P10636 le associated pro... > 470 0.445 0.923 6.0E-03 0.700 None: 0.990 997 23 1988 2020
PSENL P49768 presenilin 1 Enzyme 369 0.469 0.846 097 0.700 None 0971 682 62 1990 2020

Figure 3: “The Summary of GDAs” tab for the search using “Alzheimer’s Disease” (C0002395) in DisGeNET ALL



This view presents the results of the search from different perspectives (the tabs, Figure
3, #1), and allows performing additional searches within these results. They may be
filtered according to different parameters, downloaded, and shared. Notice on top of the
active tab (Summary of GDAs) the parameters used in your query: the disease
(“Alzheimer’s Disease”, Figure 3, #2) and the data source (default value is ALL). Go to
http://disgenet.org/dbinfo, section “Original Data Sources” for a thorough description of
source databases). You can obtain more information about the disease by clicking on the
magnifying glass next to the disease name (#2).

The “Summary of GDAs” tab presents one record per gene-disease association, in this
case, for all the genes associated with Alzheimer's Disease. The counter indicates the
total number of genes associated to the disease (Figure 3, #3). There are 3,397 genes
associated with “Alzheimer's disease” (C0002395) in DisGeNET ALL). You can visualize
more associations (up to 200) using the dropdown below the counter (Figure 3, #4), and
navigate to the next set of associations through the “>” button at the right of the counter.
In the Summary of GDAs tab, the gene-disease associations are ranked by default
according to the DisGeNET GDA score. The data can also be sorted by the number of
supporting publications, the number of associated variants, or any other columns in the
table.

Finally, by using the Filter within the current results box, the user can filter the data
displayed in any of the columns. Importantly, this box allows to filter only in the
result set displayed in that view, and not within all the results of the query. This
means that if for example, we filter using the box by “Signalling molecule”, seven records
will be displayed, corresponding to the proteins annotated as signalling molecules
within the first 25 proteins. Nevertheless, if we use the Add/Remove filter panel, 75
proteins will be displayed. See the example below to learn how to use this panel.

Click on the Add/Remove filter button (Figure 3, #5) to display all the possibilities to
filter the results of the initial query. This will display the Add/Remove filter panel
containing several filters that can be applied to the GDAs: Filtering by gene, protein
class, score, DSI, DPI, El, EL, and score. Additionally, the source database can be changed
(Figure 4). For example, if you are interested in the genes associated to Alzheimer
disease reported only by CTD human data, click on the dropdown menu next to “Source”
to display the list of available sources (Figure 4, #1). Associations can also be filtered by
score (Figure 4, #2), and by number of publications (Figure 4, #3).

Summaryof GDAs ~ Evidences for GDAs ~ SummaryofVDAs  EvidencesforVDAs  Disease Mappings

Alzheimer's Disease, C0002395 @ < | 1-250f1981 resuts | > Add/Remave filter Download |~ Share

Resuits per page(25 7

Gene Disease Variant Source| ALL

Association Type "1‘ Semantic type Protein Class | equal 1 Select
Disease Class, Type Original DB

DS, = v Elga = v EI PMID. Num. PMIDs =

DPl,[= v EL gaa| el | seect v PMID Year Num. SNPs| =

- 3
[ | ot ] oo

I
o

Figure 4: The Add/Remove filter panel

To explore in more detail the evidences supporting the association between two entities,
for instance Alzheimer’s Disease and the APP gene, click on the number of PMIDs
supporting this association (Figure 3, #8) or use the Gene filter in the Add/Remove
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filter panel (Figure 4, #4), and then clicking on the “Evidences of GDAs” tab. The results
are shown in Figure 5.

Summary of GDAs Evidences for GDAs Ssummary of VDAs Evidences for VDAs Summary of DDAs Disease Mappings
Alzheimer's Disea‘i’ C0002395 @ < 1-250f1840resuts | > Add/Remove filter Download = Share
Results per page 25 "
Filter within current results:
Gene * Score gga v Association Type $ Type s Original DB$  Sentence supporting the association $ PMID PMID Year $
“APP 0.900 Biomarker deonse BEFREE Proteolytic processing of ET e T (355 C-terminal fragments (CTFs) by ... 28351972 2018
~APP 0.900 Biomarker disease CTD_human Oral administration of methysticin improves cognitive deficits in a mouse model of Alzheim... » 28448946 2018
~APP 0.900 Biomarker disease BEFREE Abnormal production of amyloid-B peptides (AB) by proteolytic processing of d B> 29080748 2018
~APP 0.900 Biomarker disease MGD Mutation of the Kunitz-type proteinase inhibitor domain in the amyloid B-protein precursor a... » 28499154 2018
vAPP 0.900 Biomarker disease BEFREE () is characterized by accumulation of the TERNETHTE (). .. > 28533411 2018
~APP 0.900 Biomarker disease BEFREE A central pathogenic event of (TSI ERE=EEE (AD) is the accumulation of the AB42 pe... > 28919280 2018

Figure 5: “Evidences of GDAs” tab for the APP gene and Alzheimer Disease

In the “Evidences of GDAs” tab, there is one line per evidence supporting the association
between the gene and the disease. One “evidence” is a publication from a database
source with a particular DisGeNET Association Type. The number of evidences depends
on the original source(s) reporting the association, the association type and the number
of publications supporting each disease association. For each publication, we show an
exemplary sentence where the gene and the disease are highlighted.

By clicking on the Add/Remove filter button (Figure 5, #1), several filters can be
applied, for example, by source database (e.g. CTD) and association type (e.g. Genetic
Variation, indicating that variants in this gene have been found to be associated with
Alzheimer's Disease). You can also filter the results to keep only associations published
during the last two years using the PMID year filter.

Closing the “Gene: APP” button (Figure 5, #2) will remove the selection on the gene, and
will show the evidences linking Alzheimer Disease to all its associated genes for
DisGeNET ALL. This action leads to the same results view as clicking on the button
“Evidences for Gene-Disease Associations” in Figure 1.

Notice again that in the Browser view you can change any of the parameters of your
original query by closing the buttons that appear at the top of the page (In this example,
by closing the “APP” button, Figure 5, #2).

Finally, click on the Download button (Figure 3, #6) to download the results of the
analysis as a tabulated file or as an excel file.

1.2. How To Retrieve The Genes Associated To Several
Diseases At Once?

The search button allows searching for multiple diseases in a single query. For example,
Figure 1 shows a preview of the terms that contain the string “Alzheimer” in the
database. To search for genes associated with several of the Alzheimer’s subtypes at
once, select the terms of interest by clicking on them in the dropdown menu (Figure 6).
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Once all the terms of interest have been selected, click on the magnifying glass next to
the search box to submit the query.

Name: Alzheimers Disease; CUI: C0O002395 ::
alzhei

General link

= 5

A

Name: Alzheimer's Disease; CUI: C0002395

Mame: Familial Alzheimer Disease (FAD); CUI: C0276496
MName: Alzheimer Disease, Late Onset; CUl: C0494463
Name: Alzheimer's Disease, Focal Onset; CUI: CO750900
Name: Alzheimer Disease, Early Onset; CUI: C0750901
Name: Progression of Alzheimer's disease; CUI: C1735366

Name: ALZHEIMER DISEASE. LATE-ONSET. SUSCEPTIBILITY TO; CUI: C1834153

Name: Alzheimer Disease 9; CUI: C1837149

Name: ALZHEIMER DISEASE, SUSCEPTIBILITY TO, MITOCHONDRIAL; CUI: C1838990

Name: Alzheimer disease, familial, type 3; CUI: CL843013

Figure 6: Searching multiple diseases

The results of searching Alzheimer's Disease (CUI: C0002395), Familial Alzheimer
Disease (CUI: C0276496), and Alzheimer Disease, Late Onset (CUI: C0494463) are
shown in Figure 7. Click on the button “Summary of Gene-Disease Associations” to
inspect all the results.

Hold

Alzheimer's Disease

@ diseases genes

enter diseases separated by double colon (::)

Examples: C0001080, Alzheimer's Disease, DO09765, 213200

cirl” key for selecting multiple diseases

Familial Alzheimer Disease (FAD) Alzheimer Disease, Late Onset

Alzheimer's Disease
C0002395
disease
Nervous System Diseases; Mental Disorders
D000544
104300
Disease or Syndrome
lity of the nervous system
genetic disease; disease of anatomical entity

Name:

UMLS CUI:
Type:

MeSH Class:
MeSH:

OMIM:
Semantic Type:

Disease Ontology:

variants

Figure 7: Preview of the results of searching multiple diseases

Figure 8 illustrates the “Summary for the GDAs” tab for the multiple diseases search.
Notice the names of the diseases (1) and the specific Alzheimer type (2) and the
associated gene in the first and second column, respectively. Go to “Evidences for the
GDAs” tab to explore the details of each association. You may then filter, explore, or

download your results, as explained above for the individual search.

Summary of GDAS

Alzheimer's Disease, C0002395 & 1
Familial Alzheimer Disease (FAD), C0276496
Alzheimer Disease, Late Onset, C0494463 @

Evidences for GDAs

Summaryof VDAs ~ Evidences for VDAS ~ Summary of DDAS  Disease Mappings

¢ | 1-250f40d42resulis | ¥

@

Results per page 25 v

Add/Remove filter Dovmload ~ Share

Filter within current results:

Disease Gene ¢ UniProt$  Gene Full Name Pratein Class ¢ N. diseases ; DSIg$ DPI % pU$ SCOre gqav ELpas® Elgen®  N.PMIDS$ N.SNPs (¢  FirstRef. LastRef. ¢
v Alzheimer's Disease « APP. PO5067 amyloid beta precursor ... > Enzyme modulator 485 0422 0846 47E-02 i 0.500 None 0.981 2575 59 1887 2020
« Alzheimer's Disease ACE P12821 angiotensin | converting... > Enzyme: 1082 0328 0.923 10E-37 0900 strong 0.915 9 7 1998 2020
« Alzheimer's Disease «APOE PO2649 apolipoprotein £ 1043 0338 0962 19E-03 0700 None 0.946 3042 20 1991 2020
 Alzheimer's Disease MAPT P10636 microtubule associaled ... > 470 0.445 0923 6.0E03  0.700 None 0.990 997 23 1988 2020
« Alzheimer's Disease PSENL PAg768 presenilin 1 Enzyme 369 0.469 0846 0.97 0700 None 0971 682 62 1990 2020

Figure 8: The “Summary of GDAs” tab showing several types of Alzheimer’s Disease in DisGeNET ALL




1.3. How to find diseases similar to a disease of
interest

It is possible to expand the search for a disease with semantically similar concepts. To do
this, click on the button “Similar diseases” after the results of searching for a disease are
displayed (red box in Figure 9).

@ diseases genes variants

enter diseases separated by double colon () E

Examples: C0001080, Alzheimer's Disease, D0O09765, 213200

Hoald "ctrl” key for selecting multiple diseases
Depressive disorder

Name: Depressive disorder
UMLS CUI: CO0011581
Type: disease
MeSH Class: Mental Disorders
MeSH: D003866
OMIM: None
Semantic Type: Mental or Behavioral Dysfunction
Phenotypic abnormality: Abnormality of the nervous system
Disease Ontology: disease of mental health

Similar diseases

Summary of Gene-Disease Associations

Evidences for Gene-Disease Associations

Summary of Variant-Disease Associations

Evidences for Variant-Disease Associations

Figure 9: Expanding the search with similar diseases

After clicking the button, the 10 most similar diseases to the query disease (in the
example, Depressive Disorder) will be displayed (Figure 10).

Add diseases to the search:

Depressive disorder

Mental Depression - C0011570

Mood Disorders - C0525045
Depression, Bipolar - C0005587
Endogenous depression - C0011573
Manic Disorder - C0024713

Muscle hypotonia - C0026827

Major Depressive Disorder - C1269683
Recurent depression - C0221480
Depression, psychotic - C0743072

Drug-induced depressive state - C0338715

O seeces [ snwo [ wsewen

More information Expand search with selected diseases Close

Figure 10: Top 10 diseases similar to Depressive Disorder
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You can then select one or more concepts and include them in the search by clicking on
the “Expand your search using the selected diseases” button. In this way, the results of
your search will include those of your original concept as well as the added concepts.
This expanded search applies to all the results (GDAs, VDAs and DDAs). The disease
similarity between concepts is computed using the Sokal-Sneath semantic similarity
distance (Sanchez et al, 2011) on the taxonomic relations provided by the Unified
Medical Language System Metathesaurus (Bodenreider, 2004). Only the relationships of
type is-a (which describe the taxonomy in any ontology) are taken into account.

1.4. What diseases are associated with Transcription
Factors alterations?

Click on the button “Summary of All Gene-Disease Associations” (Figure 9, #1). This will
take you to the “Summary of GDAs” tab (Figure 10).

-
® diseases genes ‘1 variants

enter diseases separated by double colon (:2) E

Examples: C0001080, Alzheimer's Disease, DD09765, 213200

General links

* Summary of All Gene-Disease Associations.
vidences supporiing the Gene-Disease
+ Summary of All Variant-Disease Associationgt

ociations.

Associations.

Figure 9: The entry point of the Search

The “Summary of GDAs” tab for all data (Figure 10) presents all the gene-disease
associations in DisGeNET, ordered by score and number of publications. Notice that the
columns are coloured according to the type of entity: attributes of the genes are blue, of
the diseases, pink, and of the GDAs are green. Click on the Add/Remove filter button
(Figure 10, #1) to filter the GDAs by protein class. Figure 11 shows all gene-disease
associations in DisGeNET ALL involving a transcription factor (50,460 gene-disease
associations).

An alternative way to obtain the same results is from the Browse view, selecting as
source database ALL, and then on the “Summary of GDAs” tab for all data (Figure 10)
apply the same filter as mentioned before to select GDAs for genes encoding
transcription factors. The results are shown in Figure 11.
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Diseases  Genes  Varians  Summaryof GDAS  Evidences for GDAS

Source: ALL < | 1-25011135045 results | > 1 Add/Remove filter Download ~ Share

Results per page |25 *

Filter within current results:

Gene s Gene Full Name & DSIy$ DPIg$ pLI$ Disease & Type ¢ SCore gq ~ ELgu ¢ Elgaa ® N.PMIDs & N.SNPS ggo & First Ref. ¢ LastRef. &
vESR1 estrogen receptor 1 0.324 0.962 100 Malignant neoplasm ... >  disease 1.000 Nane 0.967 371 3 1983 2020
+BRCA1 BRCAL DNA repair ass.... » 0.367 0923 9.26-29 ~Malignant neoplasm ... »  disease 1.000 strong 0.956 2827 250 1992 2020
« CFTR CF transmembrane co... 0,424 0.885 22658  Cystic Fibrosis disease 1000 Nane 0978 2327 632 1989 2020
VAR androgen receptor 0.351 0.846 0.99 +Malignant neoplasm ... > disease 1.000 limited 0.982 1885 2 1992 2020
v BRAF B-Raf proto-oncogene, ...> 0.319 0.846 1.00 ~ melanoma disease 1.000 Nane 0.983 1637 £ 1986 2020

Figure 10: “The Summary of GDAs” tab for all gene-disease associations

Diseases  Genes  Vaiants  SUmmary Of GDAS  Evidences for GDAS  Summary Of VDAS  Evidences for VDAS
Source: ALL < 1-250f50460 resuls | > Add/Remove filer Download  Share
Protein Class eq Transcription factor x

Results per page |25~

Filter within current results:

Gene $ Gene Full Name & DSI % P13 pus Disease Type * Score ggav Bl gga® El o ® N.PMIDS & N.SNPS g4, & First Ref. & LastRef. &
~TP53 tumor protein ps3 0236 0.962 053 + Malignant neoplasm ... > discase 1.000 None 0973 169 18 1862 2020
»TP53 tumor protein ps3 0236 0.962 053 « Liver carcinoma discase 1.000 None 0.959 851 7 1990 2020
~TP53 tumor protein p53 0.236 0.962 053 « LiFraumeni Syndrome  disease 1.000 definitive 0877 605 189 1588 2020
wMYC MYC proto-oncogene, ... >0.344 0.923 100 « Burkitt Lymphoma disease 1.000 None 0.977 257 o 1982 2020
~TPS3 tumor protein p53 0236 0.862 053 v Ostecsarcoma disease 1.000 None 0.953 214 23 1887 2020

Figure 11: The GDAs involving transcription factors.

You can further filter the results of the query by applying other filters in the
Add/Remove filter panel. For example, to investigate the transcription factors that are
involved in diseases of the Endocrine System, filter the results using the dropdown
menu corresponding to disease class. The results are displayed in Figure 12.

Diseases  Genes  Varians  SummaryofGDAs  Evidencesfor GDAS  Summary of VDAS  Evidences for VDAS
Source: ALL < 1-250127901esults | > AddiRemove fiter Download | Share
Protein Class eq Transcription factor » | Disease Class eq Endocrine System Diseases x
Results per page| 25 v
Filter within current results: |
Gene & Gene Full Name & LS opI g3 ITES Disease ¢ Type s Score ggu v Elga® Bl ® N.PMIDs N.SNPS 5, & First Ref. LastRef. 3
~TBX1 T-box transcription fact... >0.433 0.808 084 + DiGeorge Syndrome disease 1.000 None 0988 80 2 1985 2019
L T8X1 T-box ranscription fact... > 0,433 0.808 0.84 + Shprinizen syndrome disease 1.000 None 0.960 50 2 1996 2019
+FOXEL forkhead box E1 0573 0731 079 + Bamforth syndrome disease 0330 None 1.000 8 3 1986 2014
v TP53 tumor protein ps3 0236 0.962 053 + Pancreatic Neoplasm disease 0.900 None 1.000 28 1 1893 2019
v TP53 fwmor protein p53 0.236 0.962 053 v Malignant neoplasm ... > disease 0.800 None 0.978 135 n 1991 2019

Figure 12: The GDAs involving transcription factors associated with diseases of the endocrine system.

1.5. Are there any diseases other than cancer
associated with the BRCA1 gene?

Click on the radio button corresponding to gene (Figure 9, #2) to activate the search by
gene. Search the gene BRCA1 and go to the “Summary of GDAs” tab. Display the
Add/Remove filter panel (Figure 4) and set the filter type equal “disease”, and the filter
Semantic type does not contain “Neoplastic Process”. The results are shown in Figure 13.
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Summary of GDAS  Evidences for DA Summary of VDAS  Evidences for VDAS

BRCA1, BRCA1 DNA repair associated, 672 @ < | 1-250f367 results | > Add/Remove fiter Download | Share

N. diseases: 747; N. variants: 6

E=D

Resuilts per page |25 v
Filter within current results:
Discase Type ¢ Disease Class Semantic Type N.genesy®  N.SNPsy®  Scoregev  Elga? El g ® N. PMIDs ¢ N.SNPS e #  FirstRef. & Last Ref. $
-~ - — .

< Depressh disease Mental Disorders Mental o Behavioral Dys... » 1720 297 0.350 None 1.000 5 1998 2016
o Mental Depression disease Behavior and Behavior Mecha... » Mental o Behavioral Dys... > 1479 m 0.350 None 1000 s 1998 2016
v Schizophrenia disease Mental Disorders Mental or Behavioral Dys. .. » 2879 2897 0.310 None 1.000 1 2013 2013
+ BREAST CANCER, FAMILI... ¥ phenotype Finding 1 0.300 definitive 1.000 10 1994 2005
+ OVARIAN CANCER, FAMIL...> ~phenolype Finding 1 0.300 definilive 1.000 10 1994 2005
+ Mouth Diseases group Stomatognathic Diseases 1 0.300 None 1.000 1 2007 2007
 MENTAL RETARDATION, A...> disease Dise. a 6 0.300 strong 1.000 ] 2003 2003
« Hereditary site-specific ovar... > disease Disease or Syndrome 2 0.300 None 1.000 1 2005 2005
+ Chromosome Breaks phenotype Pathological Conditions, Signs ... » Cell or Molecular Dysfunc... > 14 0.300 None 1.000 1 2005 2005
« Miller Digker syndrome disease: Congenital, Hereditary, and Ne... > Disease or Syndrome 182 3 0.300 sirong 1.000 1 2017 2017

Figure 13: The GDAs involving the gene BRCA1, and diseases that are not neoplastic processes

1.6. What are the GDAs classified as “definitive” by
ClinGen?

To explore data from DisGeNET from a specific source, go to the entry point of the
Browser (http://disgenet.org/browser/0/0/0/0/ a/ b./) or click on the Browser
button (Figure 14, #1). This will show all the sources in DisGeNET. Click on ClinGen to
display the data from this database (1260 GDAs). In ClinGen, the GDAs are classified
according to the supporting evidences in definitive, strong, moderate, limited, and
disputed. In DisGeNET we have imported this label for GDAs reported by ClinGen, and
from Genomics England panel app, which also annotates associations using similar
criteria and we refer to it as the Evidence Level (EL). To display the GDAs from ClinGen,
go to the “Summary of GDAs” tab and in the Add/Remove filter panel select definitive in
the filter EL (Figure 4, #5).
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http://disgenet.org/browser/0/0/0/0/_a/_b./

Home

About

Search Browser

Downloads RDF

Cytoscape

Source Description
CURATED Human, expert curated databases: CTD_human, CLINVAR, ORPHANET, GWASCAT, and UNIPROT
INFERRED Contains inferred data from HPO, GWASDB, GWASCAT, and CLINVAR

ANIMAL MODELS

All data from animal models: CTD_rat, RGD, CTD_mouse, MGD

ALL All databases

BEFREE Text mining data, generated using BeFree System

CGl Cancer Genoms Interpreter

CLINGEN 2 Clinical Genome Resource

CLINVAR ClinVar, public archive of relationships among sequence variation and human phenotype
CTD human Comparative Toxicogenomics Database, human data

CTD mouse Comparative Toxicogenoemics Database, Mouse models data

CTD rat Comparative Toxicogenomics Database, Rat models data

GENOMICS ENGLAND
GWASDB

GWASCAT

HPO

LHGDN

MGD

ORPHANET
PSYGENET

RGD

UNIPROT

GENQMICS England

GWAS Database

The NHGRI-EBI GWAS Catalog

Human Phenotype Cniology

Literature-derived human gene-disease network generated by text mining
Mouse Genome Database

The portal for rare diseases and orphan drugs

Psychiatric disorders Gene-association Netwark

Rat Genome Database

Universal Protein Resource

Figure 14: The Browser view

The results (571 GDAs) are shown in Figure 15.

Diseases  Genes  Summaryof GDAS  Evidences for GDAS
Source: CLINGEN < | 1-250f571resuks | > Add/Remove filter Download | Share
Results per page 25 v
Filter within current results:

Gene & Gene Full Name ¢ DSl ¢ DPI % pLIS Disease ¢ Type Score gaav  Elgua® El goa & N.PMIDs % N. SNPS g, & First Ref. ¢ LastRel. &
«GAA glucosidase alpha, acid 0,631 0.577 2.8E-18 ~Glycogen storage dis... >  disease 1.000 definitive 0994 16 0 1965 2019

~ CoL11A2 cellagen type Xl aipha ... » 0,435 0.846 0.70 w Otospondylomegaepi... > disease 1.000 definitive 1.000 15 a 1964 2015
«FMRL FMIRP translational reg... > 0.473 0.769 065 + Fragile X Syndrome disease 1.000 definitive 0.985 15 a 1991 2020
CEBPA CCAAT enhancer bindi... »0.496 0.692 055 wLeukemia, Myelocytic... > disease 1.000 definitive 02985 14 0 1992 2020

+ OAT omithine aminotransfer.... > 0,593 0.731 77607  Gyrate Atrophy discase 1,000 definitive 0,962 13 0 1981 2019
“NDP norrin cystine knot gro... > 0,566 0.692 065 « Norrie discase disease 1,000 definitive 1,000 13 a 1992 2019

1.7. What are

Syndrome?

Type “Long QT Syndrome” in the search box, using the disease centric search (Figure
16). Click on the button “Summary of Variant-Disease Associations”. This will lead to the
“Summary of VDAs” tab, with the information of the SNPs associated with the disease
(Figure 17).

Figure 15: ClinGen GDAs with EL definitive

the variants associated with Long QT
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@ diseases

genes

variants

enter diseases separated by double colon (-3}

Examples: C0001080, Alzheimer's Disease, D009765. 213200

Hold “ctrT* key for selecting multiple discases

Long QT Syndrome

MeSH Class:

Name: Long QT Syndrome
UMLS CUI: C0023976

Type: disease
Cardiovascular Diseases; Congenital, Hereditary. and Neonatal Diseases and

Abnormalities; Pathological Conditions, Signs and Symptoms

MeSH: D008133
OMIM: None

Semantic Type:
Phenotypic abnormality:
Disease Ontology:

Disease or Syndrome
None
disease of anatomical entity

Summary of Gene-Disease Associations

Evidences for Gene-Disease Associations

Summary of Variani-Disease Associations

Evidences for Variant-Disease Associations

Summary of Disease-Disease Associations

Disease Mappings

Figure 16: The disease centric view: how to retrieve the variants associated to Long QT Syndrome

The “Summary of VDAs” tab also includes information about the gene, the associated
gene(s), its position, the most severe consequence type according to the Variant Effect
Predictor, the reference and alternative alleles. Also, it will show the variant class: SNP,
deletion, insertion, indel, somatic SNV, substitution, sequence alteration, or tandem
repeat. We also show the allelic frequencies in the gnomAD exomes and genomes.
Additionally, the gene, the score of the VDA, and the number of papers reporting the

association are also included in this tab (Figure 17).

Summary of GDAS

Long QT Syndrome, C0023976 &

Evidences for GDAS

Summary of VDAS

Evidences for VDAS

Summary of DDAS

< | 1-250f349resuits | >

Disease Mappings

AddiRemove filter

Download | Share

Source: ALL
Results per page | 25 v|
Filter within current resuits: [

Variant & Gene ¢ N.diseases , ¢ psi, DPI Chrs  Position % ‘Consequence ¢ Alleles ¢ Class ¢ AFgxome & AF cenome $ SCOTe y4q v Elyaa & N. PMIDs & First Ref. ¢ Last Ref. ¢
+ 1512720459 KCNQ1 7 0.807 0.160 1 2583535 missense variant CIAGT snv. 0.770 1.000 13 1996 2019
151805128 KCNE1 10 0776 0160 2 34449382 missense variant cr snv 9.4E-03 0.750 1000 9 2000 2018
15120074190 KCNQL 3 0.882 0120 u 2778009 missense variant GIA snv 46605 56605 0730 1000 u 1999 2017
15151344631 KCNQL 5 0.827 0.200 1 2571333 missense variant GIA smv 80E06 35605 0730 1000 6 2008 2018

+ 1528928905 KCNH2 5 0.851 0120 7 150952514 missense variant cIGT snv 0730 1.000 5 2001 2013
15120074189 KCNQL 4 0.851 0120 1n 2778003 missense variant cm smv 0720 0917 12 1998 2018

~ 1517215500 KCNQL 7 0.807 0240 i 2768881 stop gained clGT snv 1.0E-04 0720 1.000 8 1999 2015

are shown in Figure 18.

Figure 17: The “Summary of VDAs” tab for Long QT Syndrome
You can filter to keep VDAs associated to a specific gene. Go to the Add/Remove filter

button and click on the Gene filter (Figure 4, #4). Filter by the gene SCN5A. The results
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Summaryof GDAs  Evidencesfor GDAs  SummaryofVDAS  Evidencesfor VDAs  Summaryof DDAs  Disease Mappings
Long QT Syndrome, 0023976 & < 1-750f32rEsults > Add/Remave fiter Download | Share
Results per page |25 v
Filter within currentresuts: [

Variant # Gene ¥ seases , $ DSl & DPI, % Chr#  Position ¢ Consequence $ Alleles & Class ¢ AFpxomc % AF cenome ¥ Score ygq v El ya ¥ N. PMIDs ¢ First Ref. & Last Ref. ¢
15199473603 SCNSA 3 0882 0120 3 38562467 missense variant GlA snv 18E-04 21604 0710 1000 1 2007 2007
15749697698 SCNsA 3 0882 0120 3 38551520 inframe deletion ARGl delins  20E-05 0.700 1000 3 2000 2009
15199473124 SCNSA 4 0851 0120 3 38603302 missense variant AT snv BOE-06 7.05-06 0.700 o

IST2549410 SCNsA 4 0851 0120 3 38606058 missense variant cr snv 0.700 0

1541261344 SCNsA 11 0763 0120 3 38575385 missense variant cr sv 5.4E03 22603 0.050 1000 5 2006 2019
15137854600 SCNSA 6 0807 0120 3 38551504 missense variant cimT snv 0.040 1000 4 1998 2004
15137854601 SONSA 10 076 0120 3 38551022 stop gained CIAT snv 40E-06 0.030 1000 3 2000 2014

Figure 18: The “Summary of VDAs” tab for Long QT Syndrome and gene SCN5A
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1.8. What congenital diseases are associated with
variants producing a stop codon?

From the entry point of the search (Figure 9, #2), click on the link “Summary of All
Variant-Disease Associations”. Click on the Add/Remove filter button (Figure 3, #5) to
display the Add/Remove filter panel. The panel is presented in Figure 19. Notice that
this panel is very similar to the one corresponding to the Summary of GDAs tab (Figure
4), but there are some fields active that were disabled in the previous one. Select the
Consequence equal “stop gained” and Disease Class equal “Congenital, Hereditary, and
Neonatal Diseases and Abnormalities” (Figure 19, #1 and #2 respectively). The results
are shown in Figure 20.

Diseases Genes  Variants  Summary of GDAS Evidencesfor GDAs  Summary of VDAS Evidences for VDAS

Source: ALL < 1-250f210498 results = > Add/Remove filter Download | Share

Results per page| 25 ¥

Gene Disease ‘Variant Source | ALL v
Association Type | o v|[D o v Semantic type | equal ¥ || Select v Protein Class
Disease Class equal v | Select v Type equal v || Select v Original DB | =

Consequence | equal ¥ || Select

DS1,| = v Elyaa = v PMID v| Disabled Num_PMIDs =
DPI,| = v =00 v || Disabled v PMID Year v sabled Num. SNPs
So0re gy

Figure 19: The Add/Remove filter panel for the “Summary of VDAs” tab

Discases ~ Genes  Varanis  SummaryofGDAs  Evidences for GDAs  Summaryof VDAs  Evidences for VDAs

Source: ALL < 1-250013656resulis | > Add/Remove filter Download ~ Share

Disease Class eq Congenital, Hereditary, and Neonatal Diseases and Abnormalities x | Consequence eq stop gained x

Results per page 25 1]

Filter within current results:

Vvariant Gene:  DSI,$ DPI,® Chré Positons  Consequences Alleles & Class®  AFpoue® AF genows & Disease s Score g, ~ Ela%  NPMIDSS FirstRef.$  LastRef. s
15138947766 LOLR 0851 0080 19 11116883 stop gained Gine s 8.0E-08 ~ Hyperlipoprotei... > 0,830 1.000 34 1989 2018
15121908751 CFTR 0925 0160 7 117530899 stop gained GIAT s 2.0E-06 + Cystic Fibrosis 0.820 1.000 a 1990 2015
15368657165 LOLR 0827 0080 19 11107436 stop gained GIAT snv 4.0E-05 « Hyperlipoprotel... > 0,820 1.000 33 1989 2017
15137854601  SCNSA 0776 0120 3 38551022 stop gained CIAT snv 4.0E-06 LONGQTSYN... > 0.820 1.000 2 1995 2018
1580338701 PMM2 0776 0360 16 8811088 stop gained CIAT sov 4.4E-05; 5.4E-06 3 « Congerital diso... +  0.820 1.000 17 1987 2013
1580338795 SLC17A5 0882 0.120 6 73641810 stop gained TIAC sav 3.2E-05 + Sialic Acid Stor... *  0.820 1.000 8 1999 2011

Figure 20: The Congenital, Hereditary, and Neonatal Diseases and Abnormalities caused by variants producing a stop codon
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1.9. What are the diseases associated to Autistic
Disorder in DisGeNET CURATED?

Search Autistic Disorder in DisGeNET. Click on the button “Summary of Disease-Disease
Associations”. Once the results are displayed, click on the Add/Remove filter button to
display the panel and select source equal “CURATED”. The results are shown in Figure
21.

Autistic Disorder, C0004352 &, < | 1-250(2710resuts Add/Remove filter Dovnload | Share
N. genes: 261; N. variants: 181
Results per page| 25+
Filter within current results:

Associated Disease & N. genes & N. variants & N. of shared genes & gs pevalue g * N. of shared variants $ ¢ p-value , &
. Depressive disorder 205 0 52 010 0 0
- Bipolar Disorder 536 552 n 9.86-02 1 14E-03
- Mental Depression 260 0 46 9.7E-02 0 0
. Aleoholic Intoxication, Chronic 201 0 a7 9.36-02 0 )
| Schizophrenia 1031 0 108 9.1E-02 [ o
sUnipolar Depression 204 o 4 s 2 g

Figure 21: The diseases that share genes with Autistic Disorder in DisGeNET CURATED
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2. The DisGeNET database

DisGeNET is a discovery platform containing one of the largest publicly available
collections of genes and variants associated with human diseases [1-2]. DisGeNET
integrates data from expert curated repositories, GWAS catalogues, animal models and
the scientific literature. DisGeNET data are homogeneously annotated with controlled
vocabularies and community-driven ontologies. Additionally, several original metrics
are provided to assist the prioritization of genotype-phenotype relationships. Data
integration in DisGeNET is performed by means of gene and disease vocabulary
mapping and by using the DisGeNET gene-disease association ontology as described
below (2.3).

2.1. Original data sources

In DisGeNET, the data is grouped according to their type and level of curation: CURATED
(containing gene-disease associations from human expert curated data sources),
PREDICTED (containing gene-disease associations from animal model repositories),
INFERRED (GDAs inferred from HPO and from VDAs), and ALL (containing CURATED,
PREDICTED, INFERRED, and data derived from text mining the biomedical literature).
For the up-to-date list and description of data sources available in DisGeNET, please visit
the DisGeNET Discovery Platform Website at: http://disgenet.org/dbinfo

2.2. Vocabulary mapping

For the up-to-date description of the disease and gene vocabulary mappings used in
DisGeNET please visit the DisGeNET Discovery Platform Website at:
http://disgenet.org/dbinfo, section “Data attributes”.

2.3. DisGeNET gene-disease association type ontology

We developed the DisGeNET gene-disease association ontology to represent in a
uniform and structured way the types of relations between genes and diseases found in
the original data sources. For the up-to-date version of the ontology used to describe
gene-disease associations in DisGeNET please visit the DisGeNET Discovery Platform
Website at: http://disgenet.org/dbinfo, section “The DisGeNET Association Type
Ontology”.
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3. Citation

If you are using DisGeNET for your own research, please cite:

< The Browser, and the current version of the data:
Janet Pifiero, Juan Manuel Ramirez-Anguita, Josep Salich-Pitarch, Francesco Ronzano,
Emilio Centeno, Ferran Sanz, Laura I Furlong. The DisGeNET knowledge platform for
disease genomics: 2019 update (2019) https://doi.org/10.1093 /nar/gkz1021

+ DisGeNET-RDF:
Queralt-Rosinach N, Pifiero ], Bravo A, Sanz F, Furlong LI. DisGeNET-RDF: Harnessing
the Innovative Power of the Semantic Web to Explore the Genetic Basis of
Diseases. Bioinformatics. Bioinformatics (2016) doi: 10.1093 /bioinformatics/btw214

+ The Cytoscape app:
Bauer-Mehren A, Rautschka M, Sanz F, Furlong LI. DisGeNET: a Cytoscape plugin to
visualize, integrate, search and analyze gene-disease networks. Bioinformatics.
(2010) doi: 10.1093/bioinformatics/btq538

% To cite specific data:
Gene-disease association data retrieved from DisGeNET v7.0

(http://www.disgenet.org/), Integrative Biomedical Informatics Group,
GRIB/IMIM/UPF . [Month, year of data retrieval].
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5. Contact

© 2010-2020, Integrative Biomedical Informatics
Integrative Biomedical Informatics Group
Research Unit on Biomedical Informatics - GRIB
IMIM-Hospital del Mar Medical Research Institute
Universitat Pompeu Fabra (UPF)

Dr. Aiguader 88

08003 Barcelona, Spain

phone: +34 93 316 0521
fax: +34 93 316 0550
web: http://grib.imim.es/research/integrative-biomedical-informatics/

If you have questions or comments about DisGeNET data, the database, the website, the

plugin, the browser, the RDF representation or the downloads, please contact us at:
support(at)disgenet(dot)org
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7. License

The DisGeNET database and knowledge discovery platform are provided to advance the
knowledge about human diseases and their associated genes, and are intended to be
used only for research and education. Any reproduction or use for commercial purpose
is prohibited without the prior express written permission of the Integrative Biomedical
Informatics group http://grib.imim.es/research/integrative-biomedical-informatics/.

The DisGeNET database is made available under the Open Database License whose full
text can be found at http://opendatacommons.org/licenses/odbl/1.0/. Any rights in
individual contents of the database are licensed under the Database Contents License
whose text can be found at http://opendatacommons.org/licenses/odbl/1.0/.

For further details on DisGeNET license, please consult the page:
http://disgenet.org/legal.

8. About this document

This work is licensed under the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International License. To view a copy of this
license, visit http://creativecommons.org/licenses/by-nc-sa/4.0/ or send a letter to
Creative Commons, 444 Castro Street, Suite 900, Mountain View, California, 94041, USA.
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