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Introduction
The prion protein (PrP) is a fascinating molecule that plays a crucial 

role in the development and function of the nervous system. Abnormal 
folding of PrP has been implicated in the pathogenesis of prion 
diseases, a group of fatal neurodegenerative disorders. Understanding 
the intracellular trafficking and localization of PrP is essential for 
unraveling its physiological and pathological functions. In this article, 
we focus on the intracellular trafficking of a green fluorescent protein 
(GFP) tagged PrP in retinal cells, specifically exploring its transport via 
endocytic intermediates.

Endocytic pathways and prp tra�cking: The endocytic pathway 
serves as a major route for the internalization and intracellular 
trafficking of various molecules, including cell surface receptors 
and signaling proteins. Several endocytic routes exist [1], such as 
clathrin-mediated endocytosis, caveolae-mediated endocytosis, and  21-Jul-2023, QC No: jcds-23-
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cells via endocytic intermediates provides valuable insights into 
the dynamic behavior of PrP within the cell. Understanding the 
mechanisms and pathways involved in PrP trafficking is crucial for 
unraveling its physiological functions and potential contributions to 
neurodegenerative diseases, particularly prion diseases [9].

The results of this study demonstrate that GFP-PrP is rapidly 
internalized from the plasma membrane of retinal cells through 
clathrin-mediated endocytosis. This finding aligns with previous 
research indicating the involvement of clathrin-coated pits in PrP 
internalization. The colocalization of GFP-PrP with early endosomal 
markers, such as Rab5, suggests that it is transported to early endosomes 
after internalization. This step is critical for sorting and determining 
the subsequent trafficking itinerary of GFP-PrP within the cell.

A fraction of GFP-PrP was observed to colocalize with recycling 
endosome markers, indicating its recycling back to the plasma 
membrane. This recycling process contributes to the maintenance of 
PrP levels on the cell surface and may be important for its physiological 
functions. Conversely, a significant portion of GFP-PrP progressed 
to late endosomes and lysosomes, as demonstrated by colocalization 
with markers such as Rab7 and LAMP1, respectively. This suggests 
that GFP-PrP undergoes degradation within lysosomal compartments, 
which is consistent with the normal turnover of cellular proteins.

Interestingly, mutagenesis studies revealed altered intracellular 
trafficking patterns for mutant variants of GFP-PrP carrying disease-
associated mutations. The increased accumulation of mutant GFP-
PrP in endocytic compartments suggests impaired trafficking, which 
may contribute to the pathogenesis of prion diseases. These findings 
highlight the importance of studying disease-associated mutations and 
their impact on PrP trafficking dynamics.

Perturbation experiments targeting specific endocytic pathways 
further supported the involvement of clathrin-mediated endocytosis in 
GFP-PrP internalization. Inhibition of this pathway resulted in altered 
GFP-PrP localization and reduced internalization [10], indicating its 
significance in the intracellular trafficking of PrP. These experiments 
provide additional evidence for the role of endocytic intermediates in 
regulating GFP-PrP trafficking and highlight the interconnectedness of 
different trafficking routes within the cell.

The findings from this study contribute to our understanding 
of PrP’s intracellular dynamics and its association with endocytic 
intermediates in retinal cells. They shed light on the complex processes 
involved in PrP trafficking, including internalization, sorting, 
recycling, and degradation. These insights have implications for our 
understanding of the physiological functions of PrP, as well as the 
pathogenesis of prion diseases.

Further investigations are warranted to explore the specific 
molecular machinery and regulatory mechanisms involved in PrP 
sorting and trafficking. Identifying key proteins and signaling pathways 
that influence PrP trafficking may provide potential targets for 
therapeutic interventions aimed at modulating PrP levels or preventing 
its aberrant accumulation. Additionally, studying PrP trafficking in 
different cell types and disease models can help elucidate cell-specific 
variations and disease-specific alterations in PrP trafficking patterns.

Conclusion
The study of GFP-tagged PrP’s intracellular trafficking via endocytic 

intermediates in retinal cells has provided valuable insights into the 
dynamic behavior of PrP within the cell. The results demonstrate 
that GFP-PrP undergoes rapid internalization via clathrin-mediated 
endocytosis and is transported to early endosomes. A portion of 
GFP-PrP is recycled back to the plasma membrane, while another 
fraction progresses to late endosomes and lysosomes for degradation. 
These findings enhance our understanding of PrP’s physiological 
functions and its potential involvement in neurodegenerative diseases, 
particularly prion diseases. The altered trafficking patterns observed 
in mutant GFP-PrP variants carrying disease-associated mutations 
highlight the potential impact of these mutations on PrP trafficking 
and disease pathology. The study emphasizes the importance of specific 
endocytic pathways, such as clathrin-mediated endocytosis, in GFP-
PrP internalization and localization. Perturbation experiments further 
support the role of these pathways in regulating GFP-PrP trafficking. 
Future research focusing on the molecular machinery and regulatory 
mechanisms involved in PrP sorting and trafficking can provide 
potential targets for therapeutic interventions. Understanding the 
intracellular trafficking of PrP has broader implications beyond retinal 
cells, as PrP is expressed in various cell types throughout the nervous 
system. Further investigations in different cell types and disease models 
will help uncover cell-specific variations and disease-specific alterations 
in PrP trafficking patterns.
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