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eratinocytes  express  functional  CARD18,  a  negative  regulator  of
nflammasome  activation,  and  its  altered  expression  in  psoriasis  may
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a  b  s  t  r  a  c  t

Caspase  recruitment  domain  family  member  18  (CARD18,  Iceberg)  is  known  as  a negative  regulatory
molecule  that  inhibits  inflammatory  events  by terminating  inflammasome  activation  due  to a direct
interaction  with  pro-caspase-1.

During  the investigation  of  molecular  mechanisms  in keratinocytes  that contribute  to  the  pathogenesis
of  psoriasis,  we  found  that  CARD18  expression  differs  in  healthy  and  psoriatic  skin;  moreover,  CARD18
demonstrated  altered  response  under  inflammatory  conditions  in  healthy  and  psoriatic  skin.  In healthy
skin,  low  basal  CARD18  expression  was  detected,  which  showed  significant  elevation  in  response  to
inflammatory  stimuli  (lymphokine  treatment  or mechanical  injury).  In  contrast,  higher  basal  expression
was  observed  in  psoriatic  non-involved  skin,  but no further  induction  could  be  detected.

We  demonstrated  that  keratinocytes  express  CARD18  both  at mRNA  and  protein  levels  and  the  expres-
sion  increased  in  parallel  with  differentiation.  The  investigation  of  cellular  inflammatory  processes
revealed  that  psoriasis-associated  danger  signals  triggered  the  expression  of  inflammasome  components
(AIM2,  Caspase-1)  and  CARD18  as  well  as  IL-1�  production  of  keratinocytes.  Furthermore,  gene-specific

silencing  of  CARD18  in  cells  treated  with  cytosolic  DNA (poly(dA:dT))  resulted  in increased  IL-1�  secre-
tion,  suggesting  a negative  regulatory  role for  CARD18  in keratinocyte  inflammatory  signaling.

The  differential  regulation  of  CARD18  in healthy  and  psoriatic  uninvolved  epidermis  may  contribute
to  the  susceptibility  of  psoriasis.  Furthermore,  our  in  vitro  results  indicate  that  CARD18  may  contribute
to  the  fine  tuning  of  keratinocyte  innate  immune  processes.

© 2016  Elsevier  Ltd.  All  rights  reserved.
Abbreviations: AIM2, absence in melanoma 2; CARD18, caspase recruitment
omain family member 18; COP, CARD-only protein; DAPI, 4,6-diamidino-
-phenylindole; DNase, deoxyribonucleases; GM-CSF, granulocyte macrophage
olony-stimulating factor; IL, interleukin; IFN-γ, interferon-γ; TNF, tumor
ecrosis factor; IHC, immunohistochemistry; NHEK, normal human epidermal
eratinocytes; PBS, phosphate-buffered saline; poly(dA:dT), polydeoxyadenylic
cid–polydeoxythymidylic acid double-stranded homopolymer; TS, tape stripping.
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1. Introduction

The innate immune system constitutes the first line of defense
that detects pathogen- and damage-associated molecular patterns.
Inflammation is a protective physiological response; however,
impaired activation and/or down-regulation of inflammatory sig-
naling may  result in inflammatory diseases, some of which involve
multiple organs. Inflammasomes, located in the cytosol, are part
of the innate immune system. These multi-molecular complexes
are responsible for the recognition of various cytoplasmic dan-
ger signals and provoke inflammatory responses by recruiting and
activating pro-caspase-1 through autocatalytic cleavage (Schroder

and Tschopp, 2010). The activation of caspase-1 ultimately leads to
the processing and, thus, secretion of pro-inflammatory cytokines,
most importantly interleukin (IL) 1� and IL-18, and also induces

dx.doi.org/10.1016/j.molimm.2016.03.009
http://www.sciencedirect.com/science/journal/01615890
http://www.elsevier.com/locate/molimm
http://crossmark.crossref.org/dialog/?doi=10.1016/j.molimm.2016.03.009&domain=pdf
mailto:goblos.aniko@med.u-szeged.hu
mailto:danis.judit@med.u-szeged.hu
mailto:vas.krisztina@med.u-szeged.hu
mailto:bata.zsuzsa@med.u-szeged.hu
mailto:kemeny.lajos@med.u-szeged.hu
mailto:szell.marta@med.u-szeged.hu
dx.doi.org/10.1016/j.molimm.2016.03.009

	Keratinocytes express functional CARD18, a negative regulator of inflammasome activation, and its altered expression in ps...
	1 Introduction
	2 Materials and methods
	2.1 Patients
	2.2 Cell cultures
	2.3 Real-time RT-PCR
	2.4 Immunohistochemistry
	2.5 Immunofluorescence staining
	2.6 ELISA
	2.7 Gene specific silencing

	3 Results
	3.1 CARD18 gene expression differs in healthy and psoriatic non-involved epidermis upon T-cell lymphokine treatment
	3.2 CARD18 expression differs in healthy and diseased skin
	3.3 CARD18 expression is differentially induced in healthy, psoriatic non-involved and psoriatic involved epidermis after ...
	3.4 CARD18 is abundantly expressed in differentiating keratinocytes
	3.5 CARD18 modifies the expression of molecules involved in cytosolic DNA-triggered responses of NHEKs

	4 Discussion
	Conflict of interest
	Acknowledgments
	Appendix A Supplementary data
	References




