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DEPARTMENT OF BIOCHEMISTRY AND MOLECULAR BIOLOGY

501 NORTH COLUMBIA ROAD
GRAND FORKS, NORTH DAKOTA 58202.9037
(701) 7774875
October 192013 FAX (701) 777-2382
er
Re: P/ dings of the National Academy of Sci

Ruslan M Medzhitov,

Editor, Proceedings of the National Academy of Sciences
Department of Inmunobiology, Yale School of Medicine
PO Box 208011

300 Cedar Street

New Haven, CT

Tel.: (203) 785-7541

Email: ruslan.medzhitov@yale.edu

Dear Dr. Medzhitov,

nclosed is a manuscript entitted “TRPC1 deficiency impairs host def and p

p to bacterial infecti by regulating PKCa signaling” that we would like to have it
reviewed for publication in Proceedings of the National Academy of Sciences of the United States.
ne of the most intriguing questions in the infectious di field that has remained largely

unaddressed for more than twenty years is how host-defense mechanism induces proinflammatory
response to deal with bacterial infections and how bacteria can evade/overcome this process. Our
results indicate that human pathogens such as P. aeruginosa and K. pneumonia (another important
Gram-negative opportunistic pathogen) activate the store-operated Ca* channels that were
dependent on TRPC1 expression. Importantly, TLR2/TLR4-mediated PKC signaling was dependent
9] RP activation and wa ritical for the migration 0 aie mo A and INF Kl

e nucleus that initiates cytokine production to exert an inflammatory response, thereby identifying a
previously unknown, but critical step in this vital process. Notably, for the first time we have identified
that TRPC1 is the endogenous store-operated Ca“* channel in lung epithelial cells that is activated by
TLRs in response to bacterial infections. Consistent with these results, TRPC1 knockout mice
showed a typical worsened phenotype of infectious disease: a decrease in survival rates, severe lung
injury, and systemic di ination of bactenal infections, strongly indicating that TRPC1 is critical for
immune regulation in response to bacterial infections. Ca®* entry through store depletion serves
critical cellular functions in a number of cells, and regulates functions such as gene regulation, cell

roliferation, neurosecretion, and many more; however the Ca’* channels and their role in bacterial
infections in tissues is not yet identified. The importance of this area and the impact of the recent
identification of Ca’* entry modulators are evident in the numerous highly visible publications within
the last few years (McNally et al., Nature 2012; Xiao et al., Nature Chem. Biol. 2011; Srikanth etal.,
Nature Cell. Biol. 2010; Luik et al., Nature 2008; Hartmann, et al., Neuron 2008; Stiber, Nature Cell.
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Biol. 2008; Zeng et al., Mol. Cell 2008; Brandman, Cell, 2007; Huang et al. Nature Cell Biol. 2006;
Yoshida et al., Nature Chem. Biol. 2006).

Similarly the importance of Ca’* homeostasis has been long debated in immune regulations (Sharma, )
et al., Nature 2013, Matsumoto, et al., 2011, Immunity; Vig and Kinet, Nature Immunology 2009).
Moreover recent studies including our own have shed light on the crucial role of TRPC channels in
various functions (Selvaraj, et al., 2012, J Clinical Investigation; Tauseef, et al., 2012, J Exp. Med,
Riccio et al., Cell 2009; Xu et al., Nature 2008). However, the channel(s) that are essential to

maintain Ca’* homeostasis and initiate proinflammatory response in lung epithelial cells are not yet
known. Furthermore, the role of Ca’* entry upon store-depletion (SOCE) in lung cells is not yet

established. Our data represent an important advance in identifying the channel(s) and delineating I i ﬁJ

the signaling events that are involved in the protection of lung cells against whole bacterial infection, %‘T‘ }_E(
—
A3}

which is different from Tauseef et al reporting of TRPC6-mediated function using LPS model.
Important contributions of our study are briefly summarized as follows:

(1) We have identified that TRPC1 function as an endogenous Ca’* entry channel and maintain Ca**
homeostasis in lung cells critical for physiological function.

(2) Our data reveal for the first time that activation of SOCE channels due to bacterial infection (via
TLR2/4) initiate Ca”* entry thereby modulating production of proinflammatory cytokines.

(3) We also demonstrate that loss of TRPC1 function leads to severe lung injury, and systemic
dissemination of bacterial infections which together decreased survival rates in mice.

(4) We finally establish the mechanism(s) and show that TRPC1 is activated by TLR2/4, which -
induces Ca”" entry critical for the activation of PKCo/JNK/NFxB pathway.

A3
K3

Overall our results show that activation of SOCE channels by bacterial infections through TLR2/4
leads to increase in cytosolic Ca’* levels. Notably TRPC1 was the missing link that is critical for PKCo
activation, which phosphorylates JNK and NFxB proteins and facilitates translocation of NFxB to the
nucleus and initiate proinflammatory response. Thus, we have identified a novel function of TRPC1,
and Ca’* entry via TRPC1 in promoting immune regulation to inhibit bacterial infections and loss of
this critical function leads to increased bacterial burden and infections in lung cells. We therefore
strongly believe that these findings are of significance to key processes in immune regulations, Ca**
signaling, and infectious disease that are of utmost interest to the readers of Proceedings of the
National Academy of Sciences of the United States. In addition, this is the first report that provides
the physiological insight into the molecular mechanism underlying the biological process of host
specific changes in inhibiting bacterial infections.
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We thank you for your assistance with the review of this manuscript and look forward to hearing from
you. We suggest the following people as reviewers for this paper:

Dr. Shmuel Muallem, Chief, Signaling and Transport Section, Molecular Physiology and
Therapeutics Branch, Building 10, Room 1N-113, NIH, Bethesda MD 20892, Tel: (301)-

496-1363, Email: shmuel muallem@nih.gov
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