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RGD is a multispecies resource for translational 
research and comparative genomics 

• Houses data for ten 
mammalian species including 
human and chinchilla.

• Integrates data derived from 
expert literature curation with 
data imported from other 
sources including other 
databases and direct 
submissions from researchers.

• Provides an extensive and 
well-rounded corpus of 
genetic, genomic, disease and 
physiological data.

• Provides innovative tools for 
data analysis.

Presenter Notes
Presentation Notes
RGD species include rat, human, mouse, chinchilla, dog, 13-lined ground squirrel, bonobo, pig, naked mole rat, African green monkey/vervet
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RGD is a multispecies resource for translational 
research and comparative genomics 

• Data and tools are accessible 
using the menus at the top of 
the page

• Data can also be accessed 
using the general search box 
or targeted searches.

• Tools can also be accessed 
using the Analysis and 
Visualization links on the front 
page.

• Species icons link to 
informational landing pages 
for each species.



Species portals provide easy access to species-
oriented information, data, and tools 

As an example, this is the top of the 
species page for human.  The layout is 
essentially the same for all of the species 
portals, although depending on the data 
and tools available for each, there are 
differences.  The next few slides show the 
sections of the chinchilla portal.



Species portals provide easy access to species-
oriented information, data, and tools 

The top of the chinchilla portal gives 
information about chinchilla as a model of 
human disease



Species portals provide easy access to species-
oriented information, data, and tools 

The second section provides 
links to chinchilla data, 
including a link to RGD's 
download site for chinchilla 
data.



Species portals provide easy access to species-
oriented information, data, and tools 

The third section 
gives links to 
RGD tools with 
chinchilla already 
selected as the 
species.



Species portals provide easy access to species-
oriented information, data, and tools 

In the fourth section there are links to gene and 
genome information at RGD, NCBI and Ensembl.



Species portals provide easy access to species-
oriented information, data, and tools 

All of these are also available in 
the right sidebar, along with links 
to chinchilla research laboratories 
and selected publications.

Presenter Notes
Presentation Notes
If you would like your lab to be included in the list of chinchilla researchers, let us know.



Species portals provide easy access to species-
oriented information, data, and tools 

We will highlight just a few of the 
items listed on this page, starting 
with the Chinchilla PhenoMiner.



PhenoMiner is a data mining tool for quantitative 
phenotype measurement data for rat and chinchilla 

• The data in PhenoMiner is a 
combination of curated data 
from the literature and direct 
submissions from researchers.

• The link from the Chinchilla 
portal directly accesses the 
Chinchilla PhenoMiner.



PhenoMiner is a data mining tool for quantitative 
phenotype measurement data for rat and chinchilla 

• Selecting terms in the bottom 
section of the PhenoMiner 
home page adds them to the 
corresponding bins in the top 
section.



PhenoMiner is a data mining tool for quantitative 
phenotype measurement data for rat and chinchilla 

• Data can be chosen on the 
basis of any or all of four 
criteria:
 Chinchilla Sources
 Clinical Measurement (what was 

measured)
 Measurement Method (how it was 

measured)
 Experimental Conditions (under 

what condition(s) was it 
measured)



PhenoMiner is a data mining tool for quantitative 
phenotype measurement data for rat and chinchilla 

• Once selections have been 
made, click "Generate Report" 
to view the associated data.



PhenoMiner is a data mining tool for quantitative 
phenotype measurement data for rat and chinchilla 

• Results consist of 
three parts:
 A graph
 A detailed table
 Filters in the left 

sidebar.

• The three sections 
work together so 
filters selected on the 
left remove bars from 
the graph and rows 
from the table, and 
sorting the table 
reorders bars in the 
graph.



PhenoMiner is a data mining tool for quantitative 
phenotype measurement data for rat and chinchilla 

• The "Colored 
by"functionality gives 
options for coloring 
the bars of the graph.

• The default is to color 
by condition but any of 
the options can be 
selected.

• A dropdown legend is 
available to indicate 
what color 
corresponds to each 
possible value for the 
selected experimental 
variable.



PhenoMiner is a data mining tool for quantitative 
phenotype measurement data for rat and chinchilla 

• Here the table is 
sorted by condition 
and bars are colored 
by the sex of the 
animals.



PhenoMiner is a data mining tool for quantitative 
phenotype measurement data for rat and chinchilla 

• Options are provided 
to download all 
records matching the 
original query or, if 
filters have been 
applied, just the 
filtered set of records.



RGD's general search searches across datatypes 
and across species

• A search for "otitis media" 
returns 
 A number of genes for each 

species
 Human clinical variants from 

NCBI's ClinVar database
 Links to vocabularies that 

RGD uses for functional 
annotations, including the 
Disease Ontology.

• Clicking the line for the 
Disease Ontology takes 
you to the list of terms in 
that vocabulary that match 
the search term "otitis 
media".



RGD's general search searches across datatypes 
and across species

• RGD uses ontologies for 
data standardization.  

• An ontology is a structured 
vocabulary which is often 
shown as an upside-down 
tree structure with fewer 
more general terms toward 
the top and larger numbers 
of more specific terms as 
you move down the tree.



RGD's general search searches across datatypes 
and across species

• RGD uses ontologies for 
data standardization.  

• An ontology is a structured 
vocabulary which is often 
shown as an upside-down 
tree structure with fewer 
more general terms toward 
the top and larger numbers 
of more specific terms as 
you move down the tree.

• The leaf icon in the search 
results list takes you to that 
term in RGD's ontology 
browser which makes it 
very easy to navigate up 
the tree to the more 
general term and down the 
tree to the more specific 
ones.



RGD's general search searches across datatypes 
and across species

• The "A" icon links to the 
ontology report page as 
seen in the next slide.



• The top of the disease 
report page gives 
information about the 
term, including the 
definition, synonyms for 
the term and links to 
related terms in other 
vocabularies and 
information in other 
databases such as the 
Online Mendelian 
Inheritance in Man 
(OMIM) database.

RGD's Disease Report page for Otitis Media 



• Where possible a 
genome-level view of the 
genes annotated to the 
term is shown.  For rat, 
the genome level view 
also shows positions for 
QTLs and mapped 
strains annotated to the 
selected term.

RGD's Disease Report page for Otitis Media 



RGD's Disease Report page for Otitis Media 

• For human, RGD has annotations to otitis media for both genes and 
ClinVar variants.
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• For human, RGD has annotations to otitis media for both genes and 
ClinVar variants.



RGD's Disease Report page for Otitis Media 

• Note that 
Chinchilla does 
not have a 
genome-level 
view since the 
genome is only 
assembled to 
the point of 
scaffolds.

• For chinchilla, most gene annotations are derived from orthologous genes in 
other species ("ISO" evidence code), but RGD curators have reviewed the 
literature and made experimental annotations directly to chinchilla wherever 
possible (in this case indicated by the "inferred from direct assay" (IDA) 
evidence code.



RGD's Disease Portals provide consolidated 
views of data related to 15 disease categories 

• Disease portals can be 
accessed via a dropdown list 
in the top menu bar (arrow), 
or by clicking the "Diseases" 
tab in the menu bar to go to 
the disease portal landing 
page shown here which 
provides links to all of the 
disease portals.

• We will use the Sensory 
Organ Disease Portal as our 
example.



RGD's Disease Portals provide consolidated 
views of data related to 15 disease categories 

• When accessing a disease 
portal, first select a data type, in 
this case, "Diseases", which is 
the default.

• Select a species, here we have 
chosen human.



RGD's Disease Portals provide consolidated 
views of data related to 15 disease categories 

• Disease portals start with the 
most general term in the category, 
in this case, "sensory system 
disease".

• Use the embedded ontology 
browser to select a more specific 
term.  The portals leverage the 
structure of the ontology to show 
all data, in this case, all data 
annotated to the selected term 
and it's more specific children.

• Here there are 106 human genes 
annotated to otitis media or a 
more specific child term in the list 
below the browser.

• As selections are made in the browser, the list of genes below and the 
object counts for each species above are updated on the fly.
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• For human and other species 
with chromosome-level 
assemblies, the genome-wide 
view of gene positions is shown. 
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RGD's Disease Portals provide consolidated 
views of data related to 15 disease categories 

• For human and other species 
with chromosome-level 
assemblies, the genome-wide 
view of gene positions is shown. 

• RGD's Multi-Ontology 
Enrichment Tool is embedded 
into the disease portals. (More 
about this later.)

• Links to additional information 
are provided at the bottom of the 
page.

• The same functionality is 
available for all species.



RGD's Disease Portals provide consolidated 
views of data related to 15 disease categories 

• Going back up to the top of the 
page, we will select chinchilla as 
the species.



RGD's Disease Portals provide consolidated 
views of data related to 15 disease categories 

• Going back up to the top of the page, 
we will select chinchilla as the species.

• When Chinchilla is chosen the list 
shows the 98 genes in chinchilla 
annotated to otitis media or any of its 
more specific children.



RGD's Disease Portals provide consolidated 
views of data related to 15 disease categories 

• Going back up to the top of the page, 
we will select chinchilla as the species.

• When Chinchilla is chosen the list 
shows the 98 genes in chinchilla 
annotated to otitis media or any of its 
more specific children.

• When an ontology is selected in the 
"Gene Set Enrichment" section of the 
page, the list of genes is automatically 
submitted to the embedded MOET tool 
for enrichment analysis.

• Here RGD's Pathway Ontology has 
been selected.



RGD's Disease Portals provide consolidated 
views of data related to 15 disease categories 

• The table in the enrichment results 
shows the list of terms over-represented 
in the annotations for the otitis media-
related genes, the number of genes in 
the list annotated to that specific term or 
its children, uncorrected and Bonferroni-
corrected p-values and odds ratios for 
each term.
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interleukin signaling and immune-
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RGD's Disease Portals provide consolidated 
views of data related to 15 disease categories 

• The table in the enrichment results 
shows the list of terms over-represented 
in the annotations for the otitis media-
related genes, the number of genes in 
the list annotated to that specific term or 
its children, uncorrected and Bonferroni-
corrected p-values and odds ratios for 
each term.

• Not surprisingly, the most enriched 
terms in the pathway ontology for the 
otitis media-related genes are 
interleukin signaling and immune-
related pathways. 

• The graph shows the number of genes 
in blue and p-values in orange for each 
term in the list.



• Each gene in the disease portal 
list links to the respective gene 
report page, so clicking "Muc5b" 
takes you to the chinchilla mucin 
5b gene page.

RGD's JBrowse genome browser shows genes and 
RNA-Seq data in their genomic context 



RGD's JBrowse genome browser shows genes and 
RNA-Seq data in their genomic context 

• Each gene in the disease portal 
list links to the respective gene 
report page, so clicking "Muc5b" 
takes you to the chinchilla mucin 
5b gene page.

• The Muc5b gene page in turn 
links to that gene's position in 
RGD's chinchilla JBrowse 
genome browser.



• RGD has loaded genes from NCBI 
and Ensembl and RNA-Seq BAM 
alignments and coverage tracks 
from two projects: 

• Uninfected and infected middle ear 
mucosa from the Medical College of 
Wisconsin

• 14 tissues from samples provided by 
Dr. Lauren Bakaletz's group at the 
Research Institute at Nationwide 
Children's Hospital

RGD's JBrowse genome browser shows genes and 
RNA-Seq data in their genomic context 



• RGD has loaded genes from NCBI 
and Ensembl and RNA-Seq BAM 
alignments and coverage tracks 
from two projects: 

• Uninfected and infected middle ear 
mucosa from the Medical College of 
Wisconsin

• 14 tissues from samples provided by 
Dr. Lauren Bakaletz's group at the 
Research Institute at Nationwide 
Children's Hospital

• Muc5b increases in expression 
from uninfected (top graph) 
through 3 and 17 days of Strep 
infection.

• Note that although the patterns 
are similar, the scales are 
different.

RGD's JBrowse genome browser shows genes and 
RNA-Seq data in their genomic context 



• Muc5b shows tissue-specific 
expression.  As shown here, 
there is strong expression in the 
nasopharyngeal mucosa, lower 
expression in trachea, and little 
or none in tubotympanal mucosa, 
tympanic membrane, liver, 
kidney, ovaries or testes.

• Again, although the coverage 
patterns are similar, the levels 
are an order of magnitude 
different between 
nasopharyngeal mucosa and 
trachea

RGD's JBrowse genome browser shows genes and 
RNA-Seq data in their genomic context Tollip Muc5b



• This display shows the RNA-
Seq BAM alignments for two 
exons of Muc5b from one of 
the uninfected middle ear 
mucosa samples.

• The RNA-Seq data from 
these studies was used to 
improve the gene model 
predictions during the 
genome annotation process 
by NCBI and Ensembl.

RGD's JBrowse genome browser shows genes and 
RNA-Seq data in their genomic context 



Conclusions and Questions for the research 
community 

• This brief overview is only a subset of the rich set of data and tools 
that RGD provides for both clinical and translational researchers.

• If you have questions or are interested in more information, I am 
available to answer questions or give a more complete or targeted 
tour of what RGD has to offer.

• Contact me at jrsmith@mcw.edu, or through the "Contact" link at the 
top or the feedback link in the bottom right of most RGD pages.

• The Chinchilla genome is only assembled to the point of scaffolds.  
While this is sufficient for some applications, for true comparative 
genomics, phylogeny, etc. chromosome-level assembly would be 
required.

Is there interest in improving the 
chinchilla genome assembly?

Would groups be willing to do additional 
sequencing to support chromosome-

level assembly?

mailto:jrsmith@mcw.edu


Thank you!
Principal Investigator:
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