
Investigating Activity-Dependent Transcription of Mitochondrial Genes in 
Parvalbumin-Positive Interneurons

– A) Schematic of retro-orbital injection delivering 
adeno-associated virus (AAV) with MUT and WT Kir2.1 
channels to PV-INs in PV-Cre mice. 
B) PV-INs (green, RFP) have high colocalization with 
cells targeted by the virus (red, dTomato). 
C) Parvalbumin (PV) and Me3 mRNA expression in 
PV-INs containing MUT Kir2.1, which maintains normal 
neuronal activity. 
D) Close-up of mRNA expression in MUT Kir2.1. 
E) PV and Me3 mRNA expression in PV-INs with WT 
Kir2.1, which silences neuronal activity. Note the sharp 
decrease in Me3 mRNA levels. 
F) Close-up of mRNA expression in WT Kir2.1. 
G) Graph quantifying differences in PV and Me3 mRNA 
levels between MUT and WT conditions.

● Preliminary Findings: Me3 mRNA expression in 
PV-INs seems to be dependent on neuronal activity

● Disrupted PV-IN activity in Alzheimer’s disease 
(AD) (Hijazi et al., 2019) likely affects Me3 
transcription, which in turn affects PV-INs’ ability to 
produce ATP and function normally. 

● Developing treatments that focus on transcription 
can be especially effective in restoring PV-IN 
activity, improving memory and hippocampal 
network function, and reducing amyloid plaque 
deposition, ultimately improving AD progression 
and improving patients’ lives (Hijazi et al., 2019).
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A) Schematic showing different types of 
inhibitory neurons (red), including 
parvalbumin-positive interneurons 
(PV-INs, blue). B) PV-INs’ fast spiking 
increases expression of nuclear- 
encoded mitochondrial proteins, which 
increases ATP production necessary for 
high activity. Is mRNA expression also 
increased? C) Differences between 
mutant (MUT) and wild-type (WT) 
Kir2.1, which silences cells.
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