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Cigarette smoke impairs Sirtl activity
responses in bronchial epithelial cells

I C. Cipollina®, A. Bruno',
J.A. Noordhoek ™, M. Ferraro .. C. Cip

S. Di Vincenzo'?, M. Gjomarkaj',l
D.S. Postma”, LLH. Heumk’, E. Pace

] Institwte of Biomedicine and Molecular Immunolog o
(CNR). Palermo, Italy; 2. Science and Medical B“"'"f”m"' e
Pneumology — University of Palermo, Palermo, Iraly: 3 E".’rtnmt
(EXPIRE). University Medical Center Groningen. Groningen. N

Research Council of ltaly
. mental - Experimental and Chinical
rd eXPETUncrd = .
1 Pulmonology and Inflammarion Research
i WafhiL S. '

RIMED Foundation. Palermo, ltaly.

Tt ]
A \{onroy :‘,‘f Narnional

. 7 2 . &
ernenands. =-

isease (COPD), a disease where
e ©  wino factors that removes acetyl moieties
inflammation and aging are intertwined. Sirtuin (Sm)‘l 1s an ann-raé.i':ml: {au.llL;l’S [:Laare«ion. ol )death e
and activates FoxO3, a transcriptional factor which coﬂr:u-oh cel 7{;_\;\ “epin:ﬁhomed e aF s
! ati idative stress. In the present stud) stig onshi
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between these anti-aging factors and inflammatory processes M- ‘ - s1on) U
response to cigarette smoke. [L-8 and CCL20 were selected as markers for innate and adaptive responses.

I6HBE cells and primary bronchial epithelial cells isolated from COPD patients and healthy C_O“fm_lf'- pre-
treated with/without the Sirt] inhibitor, Sirtinol, were stimulated with increasing concentrations of cigarette
smoke extracts (CSE). The nuclear accumulation of Sirtl, FoxO3 and NF-xB. QCacet)'lase actuvity of Sm‘l
and IL-8 and CCL20 expression (protein and mRNA) were evaluated. The obtained results show_ed that (1)
CSE decreases the activity and nuclear levels of Sirtl in 16HBE cells: (1) CSE reduces FoxO3 in 16HBE
and in primary bronchial epithelial cells from healthy subjects: (iii) the constitutive expression of FoxO3 was
more down-regulated in primary bronchial epithelial cells from COPD subjects than from healthy controls;
(iv) CSE increased NF-kB and IL-8 expression and decreased CCL20 expression. Pretreatment with Sirtinol
reduces FoxO3 and increased NF-kB and IL-8 expression but it had no effect on CCL20 expression. These
data suggest that cigarette smoke impairs the function of Sirtl leading to deregulation of FoxO3 and NF-xB
activity, modifying the cellular ageing and inflammatory processes with a prevalent activity of innate
immune responses.
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Cigarette smoke is the major risk factor for chronic obstructive pul

Inflammatory reaction and isolation of multifunctional bioactive molecules in
cnidarians: from Immunobiology to Blue Biotechnology
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The phylum of Cnidaria is one of the first branches in the tree of animal 1if :

evolution of ?mmuni[y. Cnidarians are diblastic aquatic animals Wilh' F'? provide cruci
s;‘mplesc; murllilceilula'r organisms that have reached the leve| of li;\ue mg’:::::l SYmmetry and they are the
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i n revealing the cellular processes involved in sympiocic | 10 Olllhc‘ first stages of
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activities. The Cnidaria phy lum

_ has evolved using biotoxins as defense or predation mechanisims for crisire
survival in hodtile

and competitive environments such as the seas and oceans indeed the tissues and th

mucus produced by enidarians are imvolved in immune defense and contain o large variety of toxins <uch
enzymes, potent pore forming toxins, and neurotoxins. They could also take advantage of the multi-
functionah:ly of some of their toxins. The bioactive molecules were characterized and purified by biological
assays, acid extraction, HPLC purifications, mass spectroscopy and peptide synthesis. Here, we show the

cnidarian bioactive molecules as antimicrobial peptides and enzymes in order to draw important applications
in fields ranging from pharmacology to cultural heritage.

Characterization of immunomodulatory activities of Ci8short peptide induced
by LPS from Ciona intestinalis
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The dysregulation of the immune response plays an important role in many diseases. Therefore the study of
different cell types with immunomodulatory activities is critical for innovative therapeutic approaches. We
recently isolated (Vizzini et al. 2013) a LPS-induced peptide (Ci8short) from the ascidian Ciona intestinalis.
This peptide shows a peculiar amino acids composition suggesting the possibility that it can act as an Host
Defense Peptide. For this reason, the immunological properties of the Ci§short peptide were studied by using
human PBMC from healthy subjects in vitro. As first result, we were able to demonstrate that this peptide
did not show cytotoxic or/and hemophilic activities in vitro. Furthermore, we observed that the CiSshon
displays some immune activities showing the ability to preferentially induce the proliferation of human CD4*
cells at 7 days. Following this line of evidence, we decided to perform a time course looking at the
appearance of CD4%/CD25" cells after Ci8short stimulation dcmonslrm_ing that this peptide was able to select
peptide-specific effector cells. In particular we demonstrated that Ci8short induces the secretion of 1EN-
¥, IL-10 and IL-17 cytokines by human CD4" cells. To further characterice CD4'/CD25" cells, we evaluated
the expression of an immunophenotypical marker such as the Cl?l.?? and the presence of the GARP
(Glycoprotein A Repetitions Predominant), LAP (Latency-Associated Pepide) and CD3Y functional
markers. From this analysis, we showed that the CiSshort peptide induces the selection of
CD4*/GARP*/LAP*/CD39" at 7 days. The results obtained in this study will be useful for the understanding
the Ci8short peptide mediated immunological mechanisms as it may have potential 1o be developed as
novel immune regulatory adjuvant.
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Isolation of a novel LPS-induced component of the ML superfamily in Ciona
intestinalis
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inid-recognition) superfamily contains a large set of genes encoding proteins such
Ish ;;gh (ﬂg:g-rﬁlzlﬁfuﬁg:gkrfypf C2 (NPC.% prolein,‘lhe_GtMl ;n:li\':u‘ur protein and the mute allergen Der
p2. Mer;bcrs of the ML domain play important role in llPl)d l_“l‘“lh“lmn (sterol hmngusl.nm and steroid
biosynthesis) but also in innate immune signal pathways (LPS induced “'f”“ﬁ”"‘_g)' In invertebrates, a few
ML genes have been identified in Drosophila melanogaster (Shi et al., 2012), in the shriimp Litopenacus
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