
Accepted manuscripts are peer-reviewed but have not been through the copyediting, formatting, or proofreading
process.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution and reproduction in any
medium provided that the original work is properly attributed.

Copyright © 2017 the authors

This Accepted Manuscript has not been copyedited and formatted. The final version may differ from this version.

Research Article: New Research | Sensory and Motor Systems

Sensory neuron-specific deletion of TRPA1 results in mechanical cutaneous
sensory deficits

Mechanosensation in sensory neuron-TRPA1 KO mice

Katherine J. Zappia1, Crystal L. O’Hara1, Francie Moehring1, Kelvin Y. Kwan2 and Cheryl L. Stucky1

1Department of Cell Biology, Neurobiology and Anatomy, Medical College of Wisconsin, Milwaukee, Wisconsin
53226
2Department of Cell Biology and Neuroscience, Rutgers The State University of New Jersey, Piscataway, New
Jersey 08854

DOI: 10.1523/ENEURO.0069-16.2017

Received: 22 March 2016

Revised: 26 January 2017

Accepted: 30 January 2017

Published: 10 February 2017

Author contributions: Designed research: KJZ, CLS; Performed research: KJZ, CLO, FM, KYK; Analyzed
data: KJZ, CLS; Wrote the paper: KJZ, CLS.

Funding: NIH - NINDS: NS040538. NIH - NINDS: NS070711. NIH - NINDS: NS087716. NIH - NIGMS:
GM080202. Advancing a Healthier Wisconsin Endowment (MCW); NIH - NIDCD: DC015000. Rutgers Faculty
Development Grant; Duncan and Nancy MacMillan Faculty Development Chair Endowment Fund; Busch
Biomedical Research Grant;

Conflict of Interest: Authors report no conflict of interest.

This research was supported by funding through NIH grants NS040538 and NS070711 to C.L.S., and by
NS087716 to K.J.Z. Funding for K.Y.K. was through the Duncan and Nancy MacMillan Faculty Development
Chair Endowment Fund, Busch Biomedical Research Grant, Rutgers Faculty Development Grant, and R01
DC015000-01. Partial support provided by the Research and Education Component of the Advancing a
Healthier Wisconsin Endowment at the Medical College of Wisconsin. Further, K.J.Z. is a member of the MCW-
MSTP which is partially supported by a T32 grant from NIGMS, GM080202.

Correspondence should be addressed to: Cheryl L. Stucky, 8701 Watertown Plank Road, Milwaukee, WI,
53226, Email: cstucky@mcw.edu or Katherine J. Zappia, 8701 Watertown Plank Road, Milwaukee, WI, 53226,
kzappia@mcw.edu

Cite as: eNeuro 2017; 10.1523/ENEURO.0069-16.2017

Alerts: Sign up at eneuro.org/alerts to receive customized email alerts when the fully formatted version of this
article is published.



Trpa1





Abstract

The non selective cation channel Transient Receptor Potential Ankyrin 1

(TRPA1) is known to be a key contributor to both somatosensation and pain. Recent

studies have implicated TRPA1 in additional physiologic functions, and have also

suggested that TRPA1 is expressed in non neuronal tissues. Thus, it has become

necessary to resolve the importance of TRPA1 expressed in primary sensory

neurons, particularly since prior research has largely utilized global knockout

animals and chemical TRPA1 antagonists.

We therefore sought to isolate the physiological relevance of TRPA1

specifically within sensory neurons. To accomplish this, we utilized Advillin Cremice,

in which the promoter for Advillin is used to drive expression of Cre recombinase

specifically within sensory neurons. These Advillin Cremice were crossed with

Trpa1fl/fl mice to generated sensory neuron specific Trpa1 knockout mice.

Here, we show that tissue specific deletion of TRPA1 from sensory neurons

produced strong deficits in behavioral sensitivity to mechanical stimulation, while

sensitivity to cold and heat stimuli remained intact. The mechanical sensory deficit

was incomplete compared to the mechanosensory impairment of TRPA1 global

knockout mice, in line with the incomplete (~80%) elimination of TRPA1 from

sensory neurons in the tissue specific knockout mice. Equivalent findings were

observed in tissue specific knockout animals originating from two independently

generated Advillin Cre lines. As such, our results show that sensory neuron TRPA1 is

required for mechanical, but not cold, responsiveness in non injured skin.
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Figure legends

Figure 1. Deletion of TRPA1 from sensory neurons impairs mechanosensory

behaviors. AdvCreTrpa1
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Figure 2. AdvCreTrpa1fl/fl mice exhibit altered responsiveness to a noxious stimulus.
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Figure 3. Thermosensory behaviors were not impacted by knockout of TRPA1 from

sensory neurons in naïve mice.
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Figure 4. Advillin Cre drivers induce functional Cre recombinase expression in

sensory neurons. AdvCreTrpa1
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Figure 5. Calcium imaging of small diameter control and AdvCreTrpa1fl/fl sensory

neurons indicates significant TRPA1 mediated functional deficits.
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Figure 6. Advillin Cre mediated knockout of TRPA1 from sensory neurons results in

incomplete impairment of mechanosensation.
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