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A. PERSONAL STATEMENT
Research in the McCormick lab is focused on understanding host antiviral stress responses (e.g. autophagy,
stress granules) and the tactics employed by viruses to overcome these defenses. We are primarily focused on
two viruses: influenza A virus and a cancer-causing herpesvirus known as KSHV.
Influenza A virus (IAV): Influenza A virus (IAV) polymerase complexes function in the nucleus of infected
cells, generating mRNAs that bear 5’ caps and poly(A) tails which are exported to the cytoplasm and translated
by host machinery. Host antiviral defenses include mechanisms that detect the stress of virus infection and
arrest cap-dependent mRNA translation, which normally results in the formation of cytoplasmic aggregates of
translationally stalled mRNA-protein complexes known as stress granules (SGs). We discovered that IAV
encodes three proteins, NS1, NP, and PA-X, which prevent SG formation. Ongoing work is focused on detailed
characterization of the mechanism of action of these viral countermeasures. Interestingly, we identified a
window of opportunity early in infection when the virus is quite sensitive to stress-induced translation arrest and
SG formation. By better understanding these virus-host interactions, we hope to identify new host-directed
targets for therapeutic intervention.
Kaposi’s sarcoma-associated herpesvirus (KSHV): Our KSHV program encompasses two distinct phases
of the infectious cycle, latency and lytic replication. LATENCY: Acute oncogenic stress can activate autophagy
and facilitate permanent arrest of the cell cycle through a failsafe mechanism known as oncogene-induced
senescence (OIS). We discovered that tandemly expressed KSHV v-cyclin and v-FLIP proteins coordinate an
attack on OIS. v-cyclin deregulates the cell cycle, triggers DDRs and, if left unchecked, can promote autophagy
and senescence. However, during latency v-FLIP blocks v-cyclin-induced autophagy and senescence.
Together, these data reveal a coordinated viral gene expression program that usurps autophagy, blocks
senescence and facilitates the proliferation of KSHV-infected cells. Ongoing work is focused on the role of viral
microRNAs (the K-miRs) in OIS control. LYTIC REPLICATION: A hallmark of Kaposi’s sarcoma is the
elaboration of pro-inflammatory cytokines and angiogenic factors by KSHV-infected endothelial cells (ECs). We
discovered the mechanisms whereby KSHV proteins increase the production of these host factors by
stabilizing the AU-rich-element-containing mRNAs that encode them. We demonstrated that signal
transduction pathways subverted by these viral proteins are central nodes of control for stress responses,
cytoskeletal dynamics, cell migration and secretion. These proteins are likely key contributors to viral
reprogramming of ECs, capable of eliciting many of the phenotypes characteristic of KS tumor cells, and
strongly contributing to the post-transcriptional control of EC gene expression and secretion. Ongoing work is
focused on understanding how host stress responses affect reactivation from latency, viral replication and
release of infectious progeny.

B. POSITIONS AND HONORS
Positions and Employment
2006 - 2013
2013 - 2016
2016 -

Assistant Professor, Department of Microbiology & Immunology, DALHOUSIE UNIVERSITY
Associate Professor, Department of Microbiology & Immunology, DALHOUSIE UNIVERSITY
Professor, Department of Microbiology & Immunology, DALHOUSIE UNIVERSITY

Other Experience and Professional Memberships
2017
2015 - 2017
2015 -

Editorial Board Member, Biochemistry and Cell Biology
Editorial Board Member, Viruses
Co-Founder, Canadian Society for Virology

Honors
2006
2007-2012

Alberta Heritage Foundation for Medical Research Personnel Award - Scholar (declined)
Canadian Institutes of Health Research New Investigator Salary Award

Supervisory Record (10 years)
13 Graduate Students – including Drew Leidal, PhD: FoM Excellence in Research Award; CIHR-Institute of
Cancer Research Publication Prize 2012 (awarded to the top 5 cancer research publications nationwide);
Banting Postdoctoral Award 2015-2017

C. Contribution to Science
1. Discovered how a tumour virus evades the host senescence response, allowing the continued proliferation
of infected cells. Acute oncogenic stress can activate autophagy and facilitate permanent arrest of the cell
cycle through a failsafe mechanism known as oncogene-induced senescence (OIS). We discovered that
the tandemly-expressed KSHV v-cyclin and v-FLIP proteins coordinate an attack on OIS. v-cyclin
deregulates the cell cycle, triggers DDRs and, if left unchecked, can promote autophagy and senescence.
However, during latency v-FLIP blocks v-cyclin-induced autophagy and senescence. Together, these data
reveal a coordinated viral gene expression program that usurps autophagy, blocks senescence and
facilitates the proliferation of KSHV-infected cells. (funded by CIHR MOP-84554)
a. Leidal AM, Cyr DP, Hill RJ, Lee PWK, McCormick C. (2012) Subversion of autophagy by Kaposi’s
sarcoma-associated herpesvirus impairs oncogene-induced senescence. Cell Host Microbe, 11:16780. PMID: 22341465
2. Discovered the function of two Kaposi’s sarcoma-associated herpesvirus (KSHV) proteins that block
turnover of labile AU-rich mRNAs that encode pro-inflammatory cytokines and angiogenic factors. A
hallmark of Kaposi’s sarcoma is the elaboration of pro-inflammatory cytokines and angiogenic factors by
KSHV-infected endothelial cells (ECs). I discovered the mechanisms whereby two KSHV proteins, Kaposin
B (KapB) and viral G-protein-coupled receptor (vGPCR), increase the production of these host factors by
stabilizing the AU-rich-element-containing mRNAs that encode them. I demonstrated that signal
transduction pathways subverted by these viral proteins are central nodes of control for stress responses,
cytoskeletal dynamics, cell migration and secretion. These observations position KapB and v-GPCR as key
contributors to viral reprogramming of ECs, capable of eliciting many of the phenotypes characteristic of
KS tumor cells, and strongly contributing to the post-transcriptional control of EC gene expression and
secretion. (Funded by CIHR MOP-84554)
a. Corcoran JA, Johnston BP, McCormick C. (2015) Viral activation of MK2-hsp27-p115RhoGEF-RhoA
signaling axis causes cytoskeletal rearrangements, p-body disruption and ARE-mRNA stabilization.
PLoS Pathog 11(1): e1004597. PMID: 25569678 PMCID: PMC4287613
3. Discovered the mechanism whereby influenza virus prevents infected host cells from stalling translation
and forming cytoplasmic stress granules. In response to a variety of stresses, mammalian cells reprogram
their translational machinery; translation of mRNAs encoding the bulk of constitutively expressed
‘housekeeping’ proteins is stalled, and these stalled mRNAs nucleate discrete cytoplasmic foci known as
stress granules. We discovered that influenza A virus is subject to restriction by stress granules, and the
virus deploys three proteins, NS1, NP and PA-X, that block stress granule formation by distinct
mechanisms. (funded by CIHR MOP-84554; MOP-136817).
a. Khaperskyy DA, Hatchette TF, McCormick C. (2012) Influenza A virus inhibits cytoplasmic stress
granule formation. FASEB J. 26(4):1629-39. PMID: 22202676
b. Khaperskyy DA, Emara MM, Johnston BP, Anderson P, Hatchette TF, McCormick C. Influenza A virus
blocks antiviral stress-induced translation arrest. PLoS Pathogens 10(7):e1004217. PMID: 25010204
PMCID: PMC4092144

c. Khaperskyy DA, Schmaling S, Larkins-Ford J, McCormick C*, Gaglia MM*. (2016) Selective
degradation of host RNA polymerase II transcripts by influenza A virus PA-X host shutoff protein. PLoS
Pathogens, 12(2):e1005427 (*co-corresponding authors) PMID: 26849127 PMCID: PMC4744033
d. McCormick C*, Khaperskyy DA. Translation inhibition and stress granules in the control of the antiviral
immune response. Nat. Rev. Immunol., 2017 Jun 26. Doi: 10.1038/nri.2017.63. [Epub ahead of print]
Review. PMID: 28669985
ORCID ID: 0000-0003-2794-3722
Complete List of Published Work in My Bibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/1voxkPz4J9Qo/bibliograpahy/48077874/public/?sort=date&direction=
descending

D. RESEARCH SUPPORT (selected)
2012/09/01-2018/03/31
Canadian Institutes of Health Research (CIHR) Operating Grant
McCormick, Craig (PI)
Subversion of autophagy by the Kaposi’s sarcoma-associated herpesvirus
The aim of this project is to investigate the role of autophagy in restricting KSHV infection and KS oncogenesis,
and to identify and characterize viral gene products that modulate autophagy.
Role: PI
2014/09/01-2019/08/30
Canadian Institutes of Health Research (CIHR) Operating Grant
McCormick, Craig (PI)
Stress responses and the control of influenza virus infection
Stress-induced translational arrest represents an important form of antiviral host defense that influenza viruses
must overcome to translate viral gene products. The aim of this project is to identify and characterize influenza
virus proteins that undermine host antiviral stress responses.
Role: PI
2016/09/01-2021/08/30
Canadian Institutes of Health Research (CIHR) Operating Grant
McCormick, Craig (PI)
Discovery and Preclinical Development of Novel Stress Granule-Inducing Antiviral Drugs
The goal of this study is to elucidate the mechanism of action of novel host-targeted anti-influenza virus small
molecules that selectively induce antiviral stress granules in infected cells.
Role: PI (M. Roberge, D. Khaperskyy, Co-Investigators)
2012/07/01-2017/06/30
Natural Sciences and Engineering Research Council (NSERC) Discovery Grant
McCormick, Craig (PI)
The goal of this study is to investigate fundamental interconnections between the stress-responsive autophagy
and RNA turnover pathways.
Role: PI
2017/04/01-2017/09/30
Natural Sciences and Engineering Research Council (NSERC) Engage Grant
McCormick, Craig (PI)

The Role of Reactive Oxygen Species in Herpesvirus Infection
The aim of this project is to investigate the antiviral effects of proprietary photoactivatable plant extracts.
Role: PI (Industry Partner, Photodynamic, Inc.)

