
Author’s Accepted Manuscript

The cellular prion protein promotes olfactory
sensory neuron survival and axon targeting during
adult neurogenesis

Lindsay E. Parrie, Jenna AE. Crowell, Glenn C.
Telling, Richard A. Bessen

PII: S0012-1606(18)30016-2
DOI: https://doi.org/10.1016/j.ydbio.2018.03.012
Reference: YDBIO7716

To appear in: Developmental Biology

Received date: 5 January 2018
Revised date: 13 March 2018
Accepted date: 13 March 2018

Cite this article as: Lindsay E. Parrie, Jenna AE. Crowell, Glenn C. Telling and
Richard A. Bessen, The cellular prion protein promotes olfactory sensory neuron
survival and axon targeting during adult neurogenesis, Developmental Biology,
https://doi.org/10.1016/j.ydbio.2018.03.012

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/developmentalbiology

http://www.elsevier.com/locate/developmentalbiology
https://doi.org/10.1016/j.ydbio.2018.03.012
https://doi.org/10.1016/j.ydbio.2018.03.012


 1 

The cellular prion protein promotes olfactory sensory neuron survival and 

axon targeting during adult neurogenesis 

Lindsay E Parrie*, Jenna AE Crowell, Glenn C Telling*, Richard A Bessen 

Prion Research Center; Department of Microbiology, Immunology, and Pathology; Colorado 

State University; Fort Collins, Colorado, United States of America. 

lparrie@colostate.edu 

glenn.telling@colostate.edu 

*Corresponding author: 1619 Campus Delivery, Fort Collins, CO 80523, Tel.: (970) 491-7343  

*Corresponding author. 1619 Campus Delivery, Fort Collins, CO 80523 

 

Abstract 

The cellular prion protein (PrPC) has been associated with diverse biological processes 

including cell signaling, neurogenesis, and neuroprotection, but its physiological function(s) 

remain ambiguous. Here we determine the role of PrPC in adult neurogenesis using the 

olfactory system model in transgenic mice. Olfactory sensory neurons (OSNs) within the 

olfactory sensory epithelium (OSE) undergo neurogenesis, integration, and turnover even into 

adulthood.   

The neurogenic processes of proliferation, differentiation/maturation, and axon targeting 

were evaluated in wild type, PrP-overexpressing, and PrP-null transgenic mice. Our results 

indicate that PrPC plays a role in maintaining mature OSNs within the epithelium: 

overexpression of PrPC resulted in greater survival of mitotically active cells within the OSE, 

whereas absence of prion protein resulted in fewer cells being maintained over time. These 

results are supported by both quantitative PCR analysis of gene expression and protein 

analysis characteristic of OSN differentiation. Finally, evaluation of axon migration determined 

that OSN axon targeting in the olfactory bulb is PrPC dose-dependent. Together, these findings 
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