
HumanIslets 
Web-Tool



The HumanIslets database can be explored from three complementary views, each accessible 
from the home page:

1. Omics view: compute gene-level and pathway-level associations between an omics dataset 
and a metadata variable of interest. 

2. Feature view: query all metadata-omics associations that involve a feature of interest, sorted 
by statistical significance. 

3. Donor view: view all metadata and functional outcomes for a specific donor, compared to the 
distribution of values from other donors.

There is also a data download tool.

Access extensive documentation, recent tool 
updates, information on the HumanIslets team 
and tool roadmap, and Terms of Service here: 



Omics View



The main steps to computing results on this page:

1. Select an omics type of interest (ie. proteomics)
2. Select a metadata or functional outcome of interest. These are grouped into 9 categories. 

Categorical variables automatically prompt the selection of two specific classes to compare.
3. Select any covariates that you would like to adjust for. The tool supports the inclusion of 

donor metadata (ie. Age, Sex) or technical variables (ie. cold ischemic time, cell culture, etc). 
4. Optionally choose to do the analysis for a subset of donors.
5. Choose a p-value cut-off to determine statistical significance.
6. Click ‘Submit’!
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Interface for selecting multiple 
covariates

Support for extensive filtering to 
subset donors included in the 

analysis



Controlling for technical covariates can have a big impact on the statistical analysis. We find that 
culture time and non-endocrine tissue proportion are the most influential variables. Here is an 
example of controlling for culture time in bulk RNA-seq analysis:

1
Select ‘Bulk gene 

expression (RNA-seq)’ and 
‘Diabetes diagnosis’ (‘Type 

2’ vs. ‘No Diabetes’) for 
the omics type and 

metadata of interest.

2

Select ‘Culture time (h)’ as 
a covariate in the ‘Control 

for:’ input.

3 Click ‘Submit’

There are 542 mRNAs with 
significantly different expression 

values in ‘Type 2 versus No 
Diabetes’ in the bulk RNA-seq data, 
when controlling for culture time.

If we do not control for culture 
time, we only detect 418 mRNAs 
as significantly different between 

Type 2 and No Diabetes. 



Feature-level plots are interactive. Hovering over 
a point reveals the donor ID and clicking navigates 

to the donor-view page for that donor.

Click a point in the volcano plot to view donor-level 
measurements in either a violin (categorical metadata) or 

scatter (continuous metadata) plot 

Download date and time-stamped results tables and copies of 
the input data and R scripts used for the analysis for locally 

reproducible results.

The results can be explored in 
three different ways. Here is an 
introduction to the ‘Graphical 
Summary’.



Hover over and click a row to generate an 
interactive feature-level plot

Click these links to 
navigate to this feature’s 

profile in external 
databases 

Click ‘SC’ to view this feature’s gene 
expression across cell type in our 
single-cell database comprised of 

data from 7 publicly available 
single-cell RNA-seq islet datasets.

Click the gene symbol 
link to navigate to the 
‘Feature View’ page 

and see all associations 
across all omics types 

and metadata / 
functional outcomes

The results table is interactive, with many links that 
generate more detailed plots or navigate to other tool 
pages/external databases.



Hover over a pathway result 
to see the associated 
statistics, and click to 

generate a heatmap showing 
feature-level omics data for 

that gene set

Full results table shows statistics and IDs for all gene sets

The ridgeline plot shows the distribution of 
feature-level fold-changes or t-statistics, 

colored by the p-value for pathway 
enrichment. The dimensions of the 

ridgeline plot can be easily customized to 
better display results for a specific analysis

The pathway analysis tab supports pathway/gene set analysis of the associations results using 
two different method (ORA and GSEA) for 8 different gene set libraries. 



Feature View



Typing in more than three characters automatically populates the dropdown 
with all matching features

The results table shows all results for the queried 
feature, sorted by statistical significance. Interactive 

table components are the same as on the omics 
analysis page. 

The results table enables filtering, for example by omics type

Statistical associations between each omics type and each metadata/function outcome were 
computed and stored in a database (>3.8 million relationships). Age, sex, BMI, and culture time 
were included as covariates in the analysis. The pre-computed results can be queried by either 
gene symbol or by metadata/functional outcome name.



Donor View



The Donor View page shows a summary of each donor’s outcomes, displayed against the 
distribution of values from different donors across the HumanIslets database. Donors can 
be searched by either donor ID (ie. R360) or RRID (ie. SAMN14146088).

There are currently nine types of data available to 
view. More data will be added over time as it is 

collected. 



Each tab shows a summary of a different kind of dataset. For example …

Basic donor metadata, including 
availability of isolated islets for future 

research projects

Technical islet isolation outcomes, 
including images of the isolated islets

Functional outcomes such as dynamic insulin 
secretion in response to three different nutrients. 

Functional data also include static insulin secretion, 
oxygen consumption and single-cell 

electrophysiology outcomes.

An overview of the omics 
data available for this donor



Data Download



The data download page has two steps: ‘Select Donors’ and ‘Download Data’. In the first 
step, users can filter donors by metadata, data availability, or a donor list. 

Clicking this generates a distribution of the 
values, helping users choose a cut-off

The ‘Upload List’ tab allows users to filter 
only donors in the list of upload IDs

Users can filter to include only donors with 
specific data types available Clicking the advanced filters link allows users to filter by 

many more variables 



Once the donors have been selected, users can choose the data types that they’d like to 
download and the format that they want it in.

The downloaded files are date and time stamped

The dataset summary shows the distribution of 
key metadata for downloaded donors, compared 

to all donors in the database


