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Protein Disulfide Isomerase A3

(PDIA3), a chaperone protein

located in the endoplasmic

reticulum (ER), has been

demonstrated to promote axonal

regeneration and inhibit amyloid

beta (Aβ) aggregation, one of the

main pathologies of Alzheimer's

Disease (Gezen-Ak et al., 2017). In

cortical neurons, silencing the

PDIA3 gene results in increased

amyloid production (Gezen-Ak et

al., 2017). PKCζ and Cdk5 are

proteins involved in intracellular

signal transduction, synaptic

activity, and neuronal development,

and have also been associated

with Alzheimer’s disease pathology

(Lucke-Wold et al., 2014; Liu et al.,

2015). However, their relationship

with PDIA3 is not fully understood.

The purpose of this study was to

investigate how PKCζ and Cdk5

gene expression is affected when

the PDIA3 gene is silenced.

siRNA treatment was used to

silence the PDIA3 gene in primary

rat cortical neuron cultures. At 24

and 48 hours after the siRNA

treatment, total RNA was isolated.

Quantitative real-time PCR (qRT-

PCR) was used to measure the

expression levels of the PKCζ and

Cdk5 genes after cDNA synthesis.

The statistically analyze was

carried out with one-way ANOVA

using GraphPad Prism 8.

PKCζ gene expression was

significantly higher in the PDIA3

siRNA group than in the non-target

group at 24 hours after PDIA3

siRNA treatment (p<0.01).

Comparing the PDIA3 siRNA group

to the control and non-target

groups, Cdk5 gene expression was

also significantly higher (p<0.001).

At 48 hours, PKCζ gene

expression was significantly lower

in the PDIA3 siRNA group than in

the non-target group (p<0.05),

although Cdk5 gene expression

levels did not differ significantly

across the groups.

Our results indicate that

silencing the PDIA3 gene,

which is suggested to play a

role in preventing Aβ

aggregation in Alzheimer’s

disease, may affect the

expression levels of the PKCζ

and Cdk5 genes. This study

contributes to a better

understanding of the potential

role of PDIA3 in the pathology

of Alzheimer's Disease. The

study is supported by

TUBITAK (Project No:

216S586).

Gezen-Ak, D., Atasoy, I. L., Candaş, E., Alaylioglu, M., 
Yılmazer, S., & Dursun, E. (2017). Vitamin D receptor 
regulates amyloid beta 1–42 production with protein 
disulfide isomerase A3. ACS Chemical Neuroscience, 
8(10), 2335–2346. 
https://doi.org/10.1021/acschemneuro.7b00245 

Liu, S.-L., Wang, C., Jiang, T., Tan, L., Xing, A., & Yu, J. -
T. (2015). The role of CDK5 in alzheimer’s disease. 
Molecular Neurobiology, 53(7), 4328–4342. 
https://doi.org/10.1007/s12035-015-9369-x 

Lucke-Wold, B. P., Turner, R. C., Logsdon, A. F., 
Simpkins, J. W., Alkon, D. L., Smith, K. E., Chen, Y. -W., 
Tan, Z., Huber, J. D., & Rosen, C. L. (2014). Common 
mechanisms of alzheimer’s disease and ischemic stroke: 
The role of protein kinase C in the progression of age-
related neurodegeneration. Journal of Alzheimer’s 
Disease, 43(3), 711–724. https://doi.org/10.3233/jad-
141422 

1997bariscanunal@gmail
.com

https://linkedin.com/in/ba
riscanunal97

https://orcid.org/0009-
0005-7387-7246

Protein Disulfide Isomerase A3 Modulates 

PKCζ and Cdk5 Gene Expression in Primary 

Cortical Neuron Cultures

Figure 2: mRNA expression levels of Cdk5 and PKCζ genes at 

24h and 48h of primary cortical neurons with PDIA3 siRNA 

treatment
Figure 1: Workflow Diagram: The process of analyzing gene expression 

changes following siRNA-mediated gene silencing in cultured cells

PDIA3 silencing alters PKCζ and Cdk5 gene expression, suggesting a previously unexplored link between PDIA3 and PKCζ/Cdk5-

associated signaling pathways in Alzheimer's disease.
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