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genes relating to associative learning using experimental data from gene studies.

GeneWeaver (http://www.geneweaver.org) was also used to find further information for relevant genes.

Results
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The heat maps display microarray data: fold expression of various genes in the Hippocampus and
Amygdala from the profiles of four donors (H0351.2001, HO0351.2002, HO0351.1009,
H0351.1012). Each column represents a tissue sample. This data is collected from mRNA that is
copied into cDNA and labeled and hybridized to an array containing all human genes. Data with
a fold change of ~3 or above was used in the analysis. 7 genes are common between the two
brain regions: BCL11B, CARTPT, FOXG1, GABRQ, KCNG3, SYTLS5, TRPC4.

Two different sample types are used for comparison: the sample under study and the control. The
heat maps range in color based on the z-score over a probe. Red areas of the heat maps indicate
that the expression of the sample is greater than the control (z-score of +3 and above), green
areas show that the expression is less than the control (z-score of -3 and below), and black areas
show that the expression is equal to the control (z-score of 0).

Common Genes
Hippocampus Amygdala

The Venn diagrams are a visual of the
number and percentage of genes that
overlap in each region of the brain in four
chosen donors (H0351.1009; List 1,
H0351.1012; List 2, H0351.2001; List 3,
H0351.2002; List 4
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GABRAS is a common gene

The graphs of the genes from the donors shown above display the 20 genes with the top fold between all four donors and it is

change values in the Amygdala. 3 out of 20 of these genes were found to be common in all
four chosen donors. There was no consistent highest fold change. UTS2D had the highest

fold-change value in donor (H0351.1012). common genes among donors

Statistical Analysis
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GRIN2B is a common gene between all
four donors and it is closely related to
DLG4, DLG3 and GRIN1. GRIN2B is a
protein coding gene and it helps makes up
NMDA receptor channels.

fold-change_1 3.390589
fold-change_2 4,.746691
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Central tendency for Amygdala. The distribution for the highest gene expressions across all four donors are

skewed to the right and clustered together near the (y-axis). For genes with a smaller fold change near the

(x-axis). The mean fold change for each donor doesn’t vary much, approximately ranging from 3.9 - 4.7.

The standard deviation values are close to the means indicating a large spread in the data. The lowest being
dOnorgpproximately 1.2 and the highest being 2.1.
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NEUROZ2D is a common gene
between all four donors and it is
closely related to DLG4, DLG3 and
GRIN1 which are also common
genes among donors.
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Geneset Analysis
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There were 20 common genes expressed between two gene sets connected
with associative learning.

Conclusions

e The Gene -expression patterns on the heatmaps for the
Hippocampus are highly similar across all four donors whereas, for
the Amygdala, it is more variable

e The three common genes between four donors that were involved
In the associative learning are NEUROD?2, GRIN2B, and
GABRAS. NEUROD? is a transcription regulator for neuron
differentiation. GRIN2B is a NMDA receptor subtype of
glutamate-gated ion channels. GABRAS is a subunit of a GABA
receptor which are the major inhibitory receptors in the
mammalian brain.

e Amygdala results: There was no relationship found at this time for
gene expressed in the Amygdala and learning/memory, although
there are genes associated with a broad range of neural processes
that were found using an integrative genomics database.
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