
• Major depressive disorder affects ~17% of the world’s 
population (Lecrubier et al., 2001)

• Symptoms include: cognitive impairment and loss of 
memory (Boyle et al. 2010)

• Alzheimer’s affects 5.4 million Americans (Bali et al. 2012)
• Causes the accumulation of amyloid plaques (Bali et al. 2012)

and neurofibrillary tangles (Small et al. 2008)
• GATA1: upregulated in both (Kang et al., 2012) (Wang et al. 2014)

• Full name: GATA1 binding protein (Gautier et al., 2016)
• Vital for the maturation of red blood cells (Jain et al., 2015)
• Overexpression of GATA1 has been linked to the 

downregulation of genes important for long-term 
potentiation and synaptic plasticity (Wang et al., 2014)

I. Introduction

II. Review of Literature
GATA1

Genes Tested Involved in Learning and Memory

• Does the overexpression of the GATA1 transgene lead to 
lower percent gene expression of select genes?

III. Research Questions

IV. Hypotheses

• H0: The overexpression of the GATA1 transgene has no 
effect on percent gene expression of the tested genes.

• H1: The overexpression of the GATA1 transgene will lead to 
lower percent gene expression of the tested genes.

• H2: The overexpression of the GATA1 transgene will lead to 
higher percent gene expression of the tested genes.
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GATA2

• In the GATA family of transcription factors
• Overexpression has been shown to produce depressive 

behavior (Choi et al., 2014)

RAB3A

• A small GTP-binding protein that is found in brain synaptic 
vesicles (Takai et al. 1992) (Castillo et al., 1997)

GATA3

• In GATA family of transcription factors
• Thought to take part in T-cell receptor 

gene activation by binding to 
enhancers (Labastie et al., 1994)

RAB4B

• RAB4B is a small GTPase (Krawczyk et al., 2007)
• Involved in endocytic recycling (Grant et al., 2009)

Syn1

• Full name: Synapsin 1; modulates neurotransmitter release
• Overexpression of GATA1 showed a decrease in Syn1 

expression in previous studies (Kang et al., 2012)

PSD95

• Full name: postsynaptic density protein 95
• Mostly located in the postsynaptic density of neurons 

(Feyissa et al., 2009)

CPRM1

• Full name: CPRM polyprotein
• Is seen in patients with Dengue virus (Kukreti et al., 2008)

BDNF

• Full name: brain-derived neurotrophic 
factor

à Active in the hippocampus 
(Karege et al., 2002)

VII. Discussion

• 13 genes were tested: GATA1 (control), GATA2, GATA3, 
Caim2, RAB3A, RAB4B, Syn1, PSD95, CPRM1, BDNF1, 
BDNF2, BDNF4, BDNF5

• GATA3 was the only gene with statistically significant 
results

• Scientists now know more genes that are affected by the 
over-expression of GATA and which genes are not 
significantly affected

• The GATA1 graph is a control graph
• It is observing GATA1 in wild type mice and mice 

with the GATA1 transgene
• The control was to show that there is no GATA1 

in wild type mice and the percent gene 
expression of GATA1 in the GATA1 group is high

IX. Future Research

• As more information is found on GATA1, ways to inhibit its 
overexpression can be discovered

• Overexpression of GATA1 has been shown to be present in 
depressive brains (Kang et al., 2012) as well as Alzheimer’s 
brains (Wang et al., 2014)

• If ways to inhibit overexpression of GATA1 are discovered, 
a possible treatment for depression, Alzheimer’s disease, or 
even both may be in the future

• The GATA3 gene was the only gene 
with statistically significant results

Human Error
• Only one brain sample from each 

mouse was provided, so if a mistake 
was made, it would be hard to discern

• The pipetmans could have been used 
incorrectly, throwing off all of the 
proportions

• *Note: To accurately use a pipetman, 
you have to push the top down (to get 
liquid) until you feel resistance

• If you go past the resistance, you will 
pull up more liquid than needed and 
the measurements will be inaccurate

Other
• Only fourteen genes were studied, 

three of which have already been 
looked at under the context of GATA1

VIII. Limitations

Other Genes Tested



• ~0.5 cm of the end of the tail was taken
• The samples were heated and then mixed with buffers
• Made 2 PCR mixes → one control and one GATA1
à Each sample was split into two and one control mix was
• Placed in PCR (~3 hours)
• Gel electrophoresis (~45 minutes)

Genotyping

V. Methods

• The samples were taken out of the freezer and left to thaw
• The samples were mixed with primers (13)

• GATA1 (control) GATA2, GATA3, Caim2, Rab3A, 
RAB4B, Syn1, PSD 95, CPRM1, BDNF1, BDNF2, 
BDNF4, and BDNF5

• Samples were placed in two well plates with 384 wells per 
plate

Real-Time PCR

• The real-time PCR results were sent to the lab the next day
• The data was:
• ~7 mice in each group (wild type and GATA1)
• The cDNA of each sample was divided between 13 primers 

and four wells of cDNA per primer
• → each sample got 4 wells per primer in order to lessen the 

chances of error
• The data was evaluated on Microsoft Excel and the graphs 

were made on PRISM

Data Analysis• Taken from the hippocampus of each sample
• Mixed with 350 µL lysis buffer and placed in the Precellys 24
• Added 370 µL 70% ethanol to each vial to precipitate the 

RNA
• 350 µL RW1 wash buffer were added, samples were then 

centrifuged
• 80 µL DNase stock was added to each sample
• 500 µL RPE wash buffer was added twice
• RNA concentration tested using the Nanodrop 2000
• Made cDNA by combining various amount of sample, DEPC 

treated water, RT reaction mix, and RT enzyme mix

RNA Isolation

VI. Results

Fig. 2: GATA2
• The average percent 

gene expression was 
roughly 100 percent for 
both groups

• The GATA1 group had a 
slightly lower average 
gene expression

• The p value is 0.5501 
and therefore the means 
are not significant

Fig. 1: GATA1
• This was the control
• 2 groups: wild type and 

GATA1
• This is a good control 

because the wild type 
mice have a 0% gene 
expression of GATA1

Fig. 3: GATA3
• The average gene 

expression for the wild 
type group was roughly 
100 percent and the 
average gene expression 
for the GATA1 group was 
roughly 30 percent

• The p value is 0.0089 
and therefore the means 
are significant

Fig. 4: Caim2
• The average value for the 

wild type group was 
around 100 percent and 
the average value for the 
GATA1 group was also 
around 100 percent

• The p value is 0.3726 
and therefore the means 
are not significant

Fig. 5: RAB3A
• The average percent gene 

expressions for these 
groups were both roughly 
100 percent

• The p value is 0.9018 and 
therefore the means are 
not significant

Fig. 6: RAB4B
• The average percent gene 

expressions were roughly 
100 percent for both of 
these groups

• The p value is 0.8598 and 
therefore the means are 
not significant

Fig. 7: Syn1
• The average percent gene 

expressions were 100 
percent for both of these 
group, although the 
GATA1 average gene 
expression was slightly 
higher than the wild type 
average gene expression

• The p value is 0.8183 and 
therefore the means are 
not significant

Fig. 8: PSD95
• The average gene 

expression of the wild 
type group was roughly 
100 percent and the 
average gene expression 
for the GATA1 group was 
slightly higher, at roughly 
110 percent

• The p value is 0.4634, 
and therefore the means 
are not significant

Fig. 9: CPRM1
• The average percent gene 

expressions were roughly 
100 percent for both of 
these groups, although 
the standard deviation 
was larger for the wild 
type group

• The p value is 0.9902, 
and therefore the means 
are not significant

Fig. 10: BDNF1
• The average percent gene 

expression was roughly 
100 percent for the wild 
type group and was 
around 90 percent for the 
GATA1 group

• The p value is 0.3104, 
and therefore the means 
are not significant

Fig. 11: BDNF2
• The average percent gene 

expression was roughly 
100 percent for the wild 
type group and was 
around 90 percent for the 
GATA1 group

• The GATA1 group had a 
lower gene expression

• The p value is 0.1206 and 
therefore the means are 
not significant

Fig. 12: BDNF4
• The average percent gene 

expression was roughly 
100 percent for both the 
wild type group and the 
GATA1 group

• The p value is 0.9950 and 
therefore the means are 
not significant

Fig. 13: BDNF5
• The average percent gene 

expression was roughly 
100 percent for both the 
wild type group and the 
GATA1 group

• The GATA1 group had a 
slightly higher percent 
gene expression

• The p value is 0.7858 and 
therefore the means are 
not significant

Fig. 14: BDNF Total
• The average percent gene 

expression was roughly 
100 percent for the wild 
type group and was 
around 70 percent for the 
GATA1 group

• The GATA1 group had a 
slightly lower percent 
gene expression

• The p value is 0.1021 and 
therefore the means are 
not significant

• The The GATA3 gene was 
the only gene with 
statistically significant 
results

• P-value = 0.0089, which 
is less than 0.05

• Confirms H1: The 
overexpression of the 
GATA1 transgene will lead 
to lower percent gene 
expression of the tested 
genes.

GATA3



Over-Expression of GATA1 Leads to Under-
Regulation of Genes Critical for Long-Term 
Potentiation and Involved in Learning and 

Memory


