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Research

Cell death is an essential cellular process during
development, but also facilitates the removal of
damaged or infected cells, and is required for the
resolution of innate and adaptive immune responses.

Our research focus is the understanding of the
inflammatory response, with particular emphasis
on novel NLRs (Nucleotide-binding domain and
Leucine-rich repeat containing Receptors), and the
non-apoptotic forms of cell death during infection.
In particular we are interested in how pathogens
(viruses and bacteria) are recognized by the innate
immune system to facilitate these signals and how
some pathogens evolve to target these mechanisms
and prevent the host inflammatory response.

Recently, we discovered a physiological role for
NLRP1 in driving a lethal, systemic inflammatory
disease that is triggered by Caspase-1 activation
and IL-1p production. Remarkably, active NLRP1
triggered a Caspase-1-dependent form of cell
death, known as pyroptosis. This cell death affected

hematopoietic stem and progenitor cells (HSPC),
resulting in leukopenia at steady state, and cytopenia,
bone marrow hypoplasia and immunosuppression,
during periods of hematopoietic stress induced by
chemotherapy or viral infection. Our recent research
into how pathogens modulate complexes such as
the NLRP1 inflammasome has defined mechanism
by which Vaccinia Virus protein, F1L, target
inflammasomes directly by binding and inhibiting
the NLRP1 inflammasome formation. These findings
reveal novel mechanism for viruses to evade host
innate immune responses. Furthermore, we recently
changed the thinking of necroptosis, which was
thought to be RIPK1-dependent. We found the
opposite, namely, that RIPK1 acts as a negative
regulator of necroptosis, and loss of RIPK1 results in
a lethal multi-organ systemic inflammatory response.

Publications

O’Donnell JA, Kennedy CL, Pellegrini1 M, Nowell
CJ, Cengial L, Masters SL, Hartland EL, Roberts
AW, Gerlic M, Croker BA. Fas controls neutrophil
lifespan during viral and bacterial infection. J Leukoc
Biol, December 3, 2014, doi: 10.1189/jlb.3AB1113-
594RR.

Non-apoptotic induce inflammation. Inflammasome dependent lung inflammation during vaccinia virus infection (Left
panel); Pyroptotic dependent bone marrow failure after chemotherapy treatment (Middle panel): Necroptotic depen-

dent skin inflammation (Right panel).

Sackler Faculty of Medicine Research 2015

96

Inflammatory and Autoimmune Diseases


mailto:mgerlic@post.tau.ac.il

Rickard JA*, O’Donnell JA*, Evans JM*, Lalaoui N,
Poh AR, Rogers T, Vince JE, Lawlor KE, Ninnis RL,
Anderton H, Hall C, Spall SK, Phesse TJ, Abud HE,
Cengia LH, Corbin J, Mifsud S, Di Rago L, Metcalf
D, Ernst M, Dewson G, Roberts AW, Alexander
WS, Murphy JM, Ekert PG, Masters SL, Vaux DL,
Croker BA*, Gerlic M*#, Silke J*#. RIPK1 regulates
RIPK3-MLKL-driven systemic inflammation and
emergency hematopoiesis. Cell, 157, 1175-1188,
2014 *These authors contributed equally to this
work. # Corresponding authors.

Correa RG, Krajewska M, Ware CF, Gerlic M,
Reed JC. The novel NLR-related protein NWD1 is
associated with prostate cancer progression and
impacts androgen receptor signalling. Oncotarget.
March 26, 2014.

Gerlic M, Croker BA, Cengia LH, Moayeri M, Kile
BT, Masters SL. NLRP1a expression in Srebpia
deficient mice. Cell Metabolism, March 4, 2014.

Gerlic M*, Faustin B*, Postigo A, Yu ECW,
Gombosuren N, Krajewska M, Flynn R, Croft M, Way
M, Satterthwait A, Liddington RC, Salek-Ardakani S,
and Reed JC. Vaccinia Virus F1L protein promotes
virulence by inhibiting NLR inflammasome activation.
Proc Natl Acad Sci USA, 2013; 110:7808-13. *These
authors contributed equally to this work..

Proell M, Gerlic M, Mace PD, Reed JC, Riedl SJ.
The CARD plays a critical role in ASC foci formation:
New insights into inflammasome signaling. Biochem
J, 2012; 449:613-21.

Masters SL*, Gerlic M*, Metcalf M, Preston S,
Pellegrini M, O’Donnell JA, McArthur K, Baldwin
TM, Chevrier S, Nowell CJ, Cengia LH, Henley KJ,
Collinge JE, Kastner DL, Feigenbaum L, Hilton
DJ, Alexander WS, Kile BT*, Croker BA*. NLRP1
inflammasome induces pyroptosis of hematopoietic

progenitor cells. Immunity, 2012;37:1009-1023.
*These authors contributed equally to this work.

Haneklaus M, Gerlic M, Kurowska-Stolarska M,
Rainey AA, Pich D, Mclnnes IB, Hammerschmidt
W, O’Neill LA, Masters SL. Cutting Edge: miR-
223 and EBV miR-BART15 Regulate the NLRP3
Inflammasome and IL-1f Production. J Immunol.
2012;189:3795-9.

Correa RG, Khan PM, Askari N, Zhai D, Gerlic
M, Brown B, Magnuson G, Spreafico R, Albani S,
Sergienko E, Diaz PW, Roth GP, Reed JC. Discovery
and characterization of 2-aminobenzimidazole
derivatives as selective NOD1 inhibitors. Chem Biol.
2011;18:825-32.

Yu E, Zhai D, Jin C, Gerlic M, Reed JC, Liddington
R. Structural determinants of caspase-9 inhibition
by the vaccinia virus protein, F1L. J Biol Chem.
2011;286:30748-58.

Garrison JB, Correa RG, Gerlic M, Yip KW, Krieg A,
Tamble CM, Shi R, Welsh K, Duggineni S, Huang Z,
Ren K, Du C, Reed JC. ARTS and Siah collaborate in a
pathway for XIAP degradation. Mol Cell. 2011;41:107-
16.

Reviews
Gerlic M, Masters SL. A healthy appetite for

Toxoplasma at the cellular level. Immunol Cell Biol,
92, 813-814, 2014.

Haneklaus M*, Gerlic M*, O’Neill LA, Masters SL.
miR-223: infection, inflammation and cancer, J Int
Med, 274:215-26, 2013. *These authors contributed
equally to this work.

Croker BA, O’Donnell JA, Gerlic M. Pyroptotic
death storms and cytopenia. Current Opinion in
Immunology, October 21, 2013.

Sackler Faculty of Medicine Research 2015

97

Inflammatory and Autoimmune Diseases


http://www.pnas.org/search?author1=Arnold+Satterthwait&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/22984081
http://www.ncbi.nlm.nih.gov/pubmed/22984081
http://www.ncbi.nlm.nih.gov/pubmed/22984081
http://www.ncbi.nlm.nih.gov/pubmed/21802003
http://www.ncbi.nlm.nih.gov/pubmed/21802003
http://www.ncbi.nlm.nih.gov/pubmed/21802003
http://www.ncbi.nlm.nih.gov/pubmed/21757755
http://www.ncbi.nlm.nih.gov/pubmed/21757755
http://www.ncbi.nlm.nih.gov/pubmed/21185211
http://www.ncbi.nlm.nih.gov/pubmed/21185211

