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Outline
● GRNsight maps the relationships between transcription 

factors of gene profiles constructed from microarray data
● JASPAR the Friendly Ghost team members worked 

simultaneously on separate but related tasks 
● Relationships were visualized between the most significant 

transcription factors in Profile 22 of dZAP1
● JASPAR provided integral information regarding transcription 

factors for the added feature to GRNsight
● Future work includes ensuring robust functionality and 

adding to the information available for the genes on GRNsight
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Cold shock has been found to have an impact 
on the expression of the yeast genome

● Saccharomyces cerevisiae is an ideal model organism 
for the studying of gene expression.

● The effect of environmental stressors on gene 
expression is a common theme to study in genomics.

● Extreme cold shock (30°C to 4°C) has been found to 
significantly impact the expression of over 100 genes 
(Becerra, et. al., 2003).



Studying gene profiles provides information 
on how cold shock effects related genes
● Gene expression profiles can be created from

microarray data.

● Gene profiles create a snapshot of all of the genes 

significantly impacted by a particular stressor.

○ Allowing for the clumping of genes that perform related 

functions and/or are controlled by related regulators

● It is difficult to determine which transcription factors belong 

in, and play an important role in, the gene regulatory network.

https://www.nature.com/scitable/topicpage/scientists-can-study-an-organism-s-entire-6526266



GRNsight allows for the visualization of the 
relationships between transcription factors
● The application GRNmap can be run on 

MATLAB to mathematically model and simulate 
gene regulatory networks (About GRNsight).

○ However, outputted data is in 
the form of tabulated data

● GRNsight allows for visualization of 
this data in an interactive map (About GRNsight).

○ Nodes: genes
○ Edges: regulatory relationships

https://warosu.org/g/image/VlAlA6TQYmgswrNunM19HQ



JASPAR Database offers crucial information 
regarding transcription factors
● General information regarding each gene would improve the 

functionality of GRNsight.
● Important information regarding genes can be generally obtained 

from five databases:
○ Ensembl
○ NCBI
○ SGD
○ UniProt
○ JASPAR

● JASPAR offers information tailored specifically for transcription 
factors.
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Quality Assurance/Project Manager coordinated 
team activity and outlined necessary deliverables



Data Analyst interpreted STEM results of dZAP1 
and generated a network for GRNsight visualization



Coders wrote code to retrieve data from JASPAR 
and delivered results to the design team 
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Genes had expression change significantly 
different than zero at any timepoint



Seven significant expression profiles were 
generated using high-level analysis 



Profile #22 displayed no significant change in 
expression until timepoint 60m



GOlist provided the nature and expression 
of significant genes in Profile #22



YEASTRACT generated and ranked 49 
transcription factors 







Outline
● GRNsight maps the relationships between transcription 

factors of gene profiles constructed from microarray data
● JASPAR the Friendly Ghost team members worked 

simultaneously on separate but related tasks 
● Relationships were visualized between the most significant 

transcription factors in Profile 22 of dZAP1
● JASPAR provided integral information regarding transcription 

factors for the added feature to GRNsight
● Future work includes ensuring robust functionality and 

adding to the information available for the genes on GRNsight



Setup GRNsight environment locally
● Coders cloned the files that make up the GRNsight 

application to our own machines.
● Ensured local GRNsight is functioning properly with npm 

install and npm start
● Became familiar with GRNsight and created new files to 

mark where we would implement the new feature
● Studied JASPAR’s API documentation to understand 

which calls we would be using

https://commons.wikimedia.org/wiki/File:Npm-logo.svg



getGeneInformation() function searches each database 
and compiles the data from each into an object

● Used JASPAR Integrated the JASPAR API documentation 

into the new function getGeneInformation()

● Created a getJasparInfo() function which will contain 

the relevant API calls

● Identified the gene information that was needed to be 

called and returned from the JASPAR API

● Wrote the integrated the getJasparInfo() function



Second API call returns the query’s gene object, 
using the matrix ID retrieved from the first call



After finishing the API call function, we were 
getting an “Access-Control-Allow-Origin” error

● On JASPAR’s documentation page for their API, they say that 
they support cross-origin.

● This led us to think that we were calling their API wrong.

● The easiest solution was to implement a relay controller that 
would run with GRNsight and control all of the calls to the 
JASPAR database.



This function takes the JASPAR response 
and pulls from it the relevant information 
that we would like to use for GRNsight.



Our team, along with the Gene hAPI team, wrote 
the function that returns this object, which is 
then passed on to the page design and 
integration teams.
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Future work will include additional testing and 
modification and additions to retrieved data

● Isolate the code from the server using Sinon
○ Mock response

● Modify the code to check for any servers that are not responding
○ If one is not responding, the code should mark that database’s 

result as undefined.
● Identify unretrievable data fields

○ Find workaround to retrieve these fields
○ Find other database to retrieve this same information

http://sinonjs.org



Conclusion
● GRNsight visualizes a system of relationships between 

transcription factors.
○ Which can be used to better understand cold shock in yeast

● JASPAR the Friendly Ghost team members both utilized and 
enhanced GRNsight functionality to analyze genomic data.

● GRNsight visualization of the significant transcription factors in 
Profile 22 of dZAP1 provided further insight on the effect of cold 
shock on yeast.

● JASPAR information was retrieved as part of a larger 
getGeneInformation() function.

● Future work will include further testing and the addition of 
unretrievable desired information available for genes.
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