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Targeting microglial miR-320 restores AD-linked cognitive functions, inflammation and mitochondrial dysfunction

INTRODUCTION RESULTS RESULTS RESULTS

• Alzheimer’s disease (AD), the leading cause of 
dementia worldwide, involves complex mechanisms 
beyond amyloid and tau pathology. MicroRNAs 
(miRNAs) are critical post-transcriptional regulators 
implicated in AD-related processes such as amyloid 
precursor protein (APP) processing, tau 
phosphorylation, neuroinflammation, and synaptic 
dysfunction. Among these, miR-320 is consistently 
downregulated in AD brains and targets key tau 
pathway genes, including MAPT, yet its functional 
role remains poorly understood. Microglia, the brain’s 
resident immune cells, are central to the 
neuroinflammatory landscape of AD, where their 
dysregulated activation contributes to chronic 
inflammation, impaired clearance of pathological 
proteins, and neuronal damage. Given that microglia 
are highly sensitive to miRNA-mediated regulation, 
targeting them offers a strategic opportunity to 
modulate disease progression. We hypothesize that 
restoring miR-320 levels specifically in microglia 
could recalibrate their activation state, suppress 
neuroinflammatory cascades, and enhance neuronal 
and mitochondrial resilience. 

METHODS

Figure 1. miR-320 expression decreases in AD conditions. A-D. qRT-PCR based 

estimation of miR-320 expression in Healthy control (n=3) and AD patients (n=5) brain 

tissue samples; AppSAAKI/KI mice brain tissue samples at 6 and 12 months old; HMC3-

WT vs APP expressing cells; SH-SY5Y-WT vs APP expressing cells. Asterisks (**, ****) 

denote statistically significant levels compared to control (p< 0.01 and < 0.0001). 
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miR-320 expression rescues cognitive 

functions in AppSAAKI/KI mice 
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Figure 2. miR-320 expression rescues spatial and associative memory in 

AppSAAKI/KI mice. A. miR-320 expression validation in microglia cells isolated from mice 

brain tissue samples using qRT-PCR. B-C. Y maze behavioral analysis showing 

percentage alterations and total arm entries in the mentioned groups. D-E Fear 

conditioning analysis showing the contextual and cued responses in the mentioned 

groups. F Rota rod analysis showing the latency to fall in the mentioned groups. Asterisks 

(*, **, ***, ****) denote statistically significant levels compared to control (p< 0.05, < 0.01, 

< 0.001, < 0.0001, respectively), SEM from n=16 mice in each group. 
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miR-320 reduces APP-processing 

BACE1 and PSEN1 protein levels

A B

C

0.0

0.5

1.0

1.5

2.0

B
A

C
E

1
N

o
rm

a
liz

e
d
 t

o
 t

u
b
u
lin

✱✱✱

0.0

0.5

1.0

1.5

2.0

P
S

E
N

1
N

o
rm

a
liz

e
d
 t

o
 t

u
b
u
lin ✱✱ ✱✱

0

20

40

60

80

100

Y
 M

a
z
e

%
 A

lt
e
rn

a
ti
o
n
s

3m 6m

✱✱ ✱

9m

✱✱✱✱

12m

✱

✱✱✱

✱✱

6NJ-AAV9-EGFP

6NJ-AAV9-miR-320

AppSAAKI/KI-AAV9-EGFP

AppSAAKI/KI-AAV9-miR-320

Figure 3. miR-320 expression decreases APP-processing proteins in 

AppSAAKI/KI 12 mo mice brain. A-C. Western blot analysis showing the expression 

of APP-processing proteins in the brain tissues from the mentioned groups. Protein 

expression is normalized to tubulin. Asterisks (*, **, ***, ****) denote statistically 

significant levels compared to control (p< 0.05, < 0.01, < 0.001, < 0.0001, 

respectively), SEM from n=6 mice in each group. 
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Figure 4. miR-320 expression decreases inflammatory proteins and pro-

inflammatory markers in AppSAAKI/KI 12 mo mice brain. A. Western blot analysis 

showing the expression of microglia specific IBA1 and astrocyte specific GFAP in the 

brain tissues from the mentioned groups. B. mRNA expression of Pro-inflammatory 

markers in the brain tissues from the mentioned groups. Asterisks (**, ****) denote 

statistically significant levels compared to control (p< 0.01, < 0.0001), SEM from n=6 

mice in each group. 

miR-320 improves mitochondrial 

functions in AppSAAKI/KI mice brain 
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Figure 5. miR-320 expression improves mitochondrial functions in AppSAAKI/KI 

12 mo mice brain. A-B The scheme and graph shows respirometry analysis using 

Oroboros in the brain tissue samples from the mentioned groups. C-D The graph 

shows mito-CRC traces and graph using a ratiometric Fura-FF approach in the brain 

tissue samples from the mentioned groups. Asterisks (*, **, ***, ****) denote statistically 

significant levels compared to control (p< 0.05, p< 0.01, < 0.001, < 0.0001, 

respectively), SEM from n=5 mice in each group. 

AppSAAKI/KI mice model shows no 

difference in the neuronal density 

and lipid peroxidation levels   
A

Figure 6. Neuronal density and lipid peroxidation levels in AppSAAKI/KI 12 

mo mice brain. A The immunohistochemistry images (40X) representing 4-HNE 

(lipid peroxidation), Nissl (total brain cells) and NeuN (# of neurons) in the brain 

tissue cortex.
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