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• Huntington’s Disease (HD) is a genetic disorder

• It is a dominant trait so it is easily passed on through families

• The disease breaks down nerve cells which leads to involuntary locomotion issues 

• Early signs include behavioral changes associated with eating, disrupted sleeping cycles and 

depression

• Juvenile HD is less common but still as damaging 

The top expressing genes were selected by finding the average fold change values for each of the 4 donors. Some of the

genes were common in the top ten across all four donors, like SYNDIG1L. Based on gene ontology description, several

of these genes are relevant to HD. ADORA2A : sleep/wake cycles, prepulse inhibition, locomotion, PENK: aggressive

behavior, addiction, fear response, ANO3: genetic neuromuscular disorder Dystonia24-, repetitive muscle contractions

and movements, freezing postures.

1. The Allen brain Atlas (http://human.brainn-map.org/) is a database used to collect data 

using different search options such as a differential search between the structure(s) of 

interest and the rest of the brai (grey matter) or a correlation search with a specific gene 

in the structure of interest. Data for the heat maps was collected from donors 

H0351.2001, H0351.2002, H0351.1009, and H0351.1012.

2. Venny 2.1.0 (http://bioinfogp.cnb.csic.es/tools/venny/) was used to generate a Venn 

diagram showing the unique and common genes between the four donors.

3. Python Anywhere (https://www.pythonanywhere.com/) was used to create a script that 

would generate valuable statistics about the data entered from the donors. It also 

represented the data as a histogram.

4. DAVID (https://david.ncifcrf.gov) was used to identify genes of interest based on 

phenotypic traits that are responsible and/or implicated in HD. The genes were entered 

and identified using the official gene symbol and then the functional annotation table 

was analyzed using key terms such as “behavior” and “cycle”.

5. The STRING database (http://string-db.org) was used to find genes that associate with 

the genes of interest determined after identification with DAVID. STRING creates a 

protein interaction network related to the central gene based on experimental evidence. 

The maximum amount of interactions was set to 1000 in order to include all possible 

interactions.

6. GeneWeaver (http://geneweaver.org/) was used to check if the genes discovered with 

the STRING database were linked to HD by checking an expansive library of community 

submitted gene sets from a variety of experimental data submitted by many different 

laboratories.

The 4 donor’s heat maps show the gene and fold change from highest to lowest using a differential search between the 

Striatum and grey matter.

Venn Diagram  shows that there are 59 common 

genes (50.9%) between the four data sets from 

the four donors. All of the charts, with the y-axis being the number of genes and the x axis being the fold

change, are skewed right because there are low fold changes corresponding to many of the

genes. There are also outliers of genes that have an unusually high fold change and are

isolated on the right side of the chart. One can also see that there is usually only one peak in

the data within the first bin. The mean fold changes of the data is mostly similar with Donor

1009 having the highest, most likely due to its maximum fold change being the highest as well.

The genes of interest: GPR88,

ADORA2A, DRD1, and PENK, were

selected based on the gene ontology

GO terms for biological process

processes which gave support for their

relation to HD. Some of the more

interesting processes were the

responses to drugs and other behavioral

descriptions. It was interesting to see

“negative regulation of locomotion”

because that prevents locomotion in an

organism and HD can be exhibited

through muscle spasms and reduced

control in the early stages.

The STRING parameters for the network analysis were set to Homo sapiens and

experimental interactions. There was a maximum interaction limit of one thousand to set

include all of the possible interactions. The interactions of the genes were interesting.

PENK had none (PENK network not shown), ADORA2A had seven and high degree of

interconnectivity between DRD1 had 2 and GPR88 had 1 (GPR88 network not shown).

All of the genes were checked to see if they had been associated with HD in earlier experiments.

Four of the gene were found in genesets verifying the relation. It was interesting that, while SRP14

had no gene sets relating it to “HD”, there were gene sets linking it to HTT., the HD gene.

• This project was conducted 

using data mining, data 

wrangling, statistics, gene 

profiling, and protein networks 

genes.

• Genes that were prevalent in the 

striatum in comparison to the 

rest of the brain were identified 

using the Allen Brain Atlas and 

cleaned up in Excel with their 

fold change values.

• DAVID was used to identify 

genes of interest: ADORA2A, 

PENK, GPR88, and DRD1. 

These genes were selected due 

to the relevance to HD.

• The genes were then entered 

into the STRING database to 

discover other genes based on 

experimental interactions. DRD1 

and GRP88 were linked only to 

genes related to HD, and PENK 

had no interactions.

• Evidence that these genes were 

related to HD was found in 

different GeneWeaver genesets.

• SRP14, GRIN1, CNR1, and 

DRD2 should be further 

investigated for their potential 

role in HD.

• SRP14 appears the most 

frequently and so it should be 

investigated also due to its 

prevalence in the protein 

interaction networks, being 

connected to ADORA2A, DRD1, 

and GPR88.
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