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Genome wide mapping of the MBF-1 binding sites during embryogenesis of the
sea urchin reveals it is a chromatin organizer

G. Turturici', F. Faillaci', V. La Fiora', P. Heger?, T. Wiehe®, G. Spinelli', and V. Cavalieri'

1. Dept.of Biological, Chemical and Pharmacological Science and Technology (STEBICEF), University of Palermo,
viale delle Scienze Edificio 16, 90128 Palermo, Italy; 2. Cologne Biocenter, Institute for Genetics, University of
Cologne, Zulpicher Straf3e 47a, 50674 Koln, Germany.

The Zinc-finger MBF1 factor is a transcription activator involved in the expression of the early histone genes
during development of the sea urchin embryo (1). The DNA-binding domain of MBF1 shares high sequence
similarity with that of the CTCF chromatin organizer but, unexpectedly, extensive in silico analysis failed to
identify the sea urchin CTCF ortholog (2, 3). This led us to speculate that MBF1 could have co-opted the
function of CTCF during evolution of the echinoderms. To support this hypothesis, we performed the
genome-wide MBF1-binding sites mapping in the P. lividus genome, by chromatin immunoprecipitation
coupled to next generation sequencing (ChIP-Seq). We observed that MBF1 binding motifs are spread across
the genome, with a CCCTC core sequence showing perfect conservation with the mammalian CTCF binding
element. In particular, MBF1 binds to the promoter regions of hundreds of target genes. Among others, we
confirmed the specific interaction with the promoters of histone and Hox genes, and observed the full
evolutionary conservation of these binding sites in P. lividus and S. purpuratus species. Next, to appraise
globally the functional meaning of binding events we analyzed the MBF1 occupancy in chromatin samples
derived from embryos exposed to compounds, such as Lithium and Zinc, that impair axial pattering.
Comparison with controls revealed differential MBF1 recruitment on selected genes reflecting differentially
regulated mechanisms in treated embryos. The molecular pathways impacted by Li and Zn include cell
signaling, gene transcription, DNA repair, and chromatin condensation. Collectively, our observations
highlight the DNA binding potency of MBFI1, strongly suggesting that it could act both as a transcription
factor of its target genes and a general chromatin organizer.

[1] Cavalieri, V et al. (2009) Nucleic Acid Res, 37,7407-15.

[2] Heger , P et al. (2012) PNAS, 109, 17507-12.

[3] Cavalieri, V et al. (2013) Plos Genetics, 9, e1003847.

Nill and ZnlI Schiff base complexes: B-DNA vs. G4-DNA binding

R. Bonsignorel, A. Terenziz, A. Spinellos, C. Gentilel, AM. Martoranal, A. Laurial, GP.
Barone’, AM. Almerico’

1. Dipartimento di Scienze e Tecnologie Biologiche, Chimiche e Farmaceutiche, Universita di Palermo, Via
Archirafi32, 90120, Palermo; 2. Institute of Inorganic Chemistry, University of Vienna, Waehringerstr, 42 A-1090,
Vienna; 3. Dipartimento di Scienze e Tecnologie Biologiche, Chimiche e Farmaceutiche, Universita di Palermo,

Viale delle Scienze Ed.17, 90128, Palermo.

Last decades discoveries about implications of DNA polymorphism in cancerous events have turned on the
interest of researchers about targeting non-canonical DNA structures. Among them G-quadruplexes (G4),
arising from guanine-rich regions of DNA in which tetrads of guanines are linked by Hoogsteen hydrogen
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telomeric regions where they inhibit reverse
transcriptase activity of telomerase. 2

Figure 1. UV-Vis spectra of the reported Nill complex in
presence of increasing amounts of telomeric quadruplex
(left); a representative snapshot taken from the molecular
dynamics simulation showing the interaction between

between Nill complex and telomeric quadruplex (right). ' ¥ e w0 em
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This enzyme is overexpressed in 90% of tumours where it turns on to elongate telomeres, granting unlimited
proliferation capability to the cancerous cells. For such a reason,stabilizing G4s in telomeres might become a
powerful strategy to contrast abnormal telomerase activity thus arresting cancer cells proliferation. We have
recently reported on the G4-DNA interaction ability of a series of Salnaphen-like metal complexes. Indeed,
Schiff base metal complexes, derived from N,N’-bridged tetradentate ligands, involving N202 donor atoms,
present very favourable features to act as G4 binders. Therefore Nill and ZnllI Salpyrim-like complexes have
been synthesised and their interaction towards B-DNA and telomeric G-quadruplex have been tested by
means of spectrophotometric, hydrodynamic and computational approaches.

The data collectively suggest that only Nill complex is capable of strong interactions both with B- both with
G4-DNA: it acts as a typical B-DNA intercalator but it also binds to G-quadruplexes by direct end-stacking,
stabilizing the oligonucleotide secondary structure. Remarkably, it has been found a 10 fold higher affinity
constant towards telomeric quadruplex-DNA than that towards B-DNA, highlighting a selective interaction
of the Nill complex. Experiments to evaluate the biological activity of the two complexes against cancer cell
lines are currently ongoing.

Isolation and characterization of sea urchin P. lividus microbiota from coelomic
fluid

C. Catania', T. Faddetta', F. Ardizzone', G. Gallo', G. Spinelli', V. Cavalieri', A. M. Puglia’

1. STEBICEF Department, University of Palermo, Viale delle Scienze, ed. 16, 90128 Palermo.

The study of the microbiota is a subject of considerable and growing interest since it is drawing new
important perspectives in the life sciences concerning the functional relationships between metazoans and
microbial cells. In fact, it has already shown that the endogenous microbial community affects various
physiological activities of multicellular organisms. The coelomic cavity of echinoderms contains a fluid in
which coelomocytes are reported to exert immune functions like phagocytosis, opsonization and production
of antimicrobial agents against marine bacteria [1, 2]. However, up to day nothing is known about the
endogenous bacterial population of coelomic fluid. We focused on this issue, and, to this aim, both bacterial
culture-dependent and —independent approaches were adopted. By the former approach, we isolated 8
distinct Gram-negative marine bacterial strains identified for their 16S rDNA sequence. Interestingly, almost
all isolated strains show a considerable extracellular hydrolytic activity. Moreover, one of them exerts
antimicrobial effect against Gram-negative bacteria, including most of the other strains isolated from the
coelomic fluid. Finally, molecular investigation on metagenomic DNA composition is currently ongoing
using Next Generation Sequence Technology. This study not only suggests insights on functional interaction
between sea urchin and marine microorganisms, but also could provide a novel source of biochemical
diversity for the production of bioactive compounds and enzymes that can find biotechnological applications.
[1] Remziye Deveci et al. (2015). Journal of Morphology 276(5):583-8

[2] Stabili L et al. (1996). Comp Biochem Physiol B Biochem Mol Biol 113(3):639-44

DNA cytosine methylation modulates Streptomyces coelicolor morphological and
physiological differentiation

A. Pisciotta', M. Galardini’, F. Attardo', A. Mengoni’, A. Stella®, A. Manteca® & R. Alduina’
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The role of DNA cytosine methylation in prokaryotes has not been deeply investigated. In Escherichia coli
cytosine methylation regulates gene expression during the stationary phase and cytosine hypermethylation
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leads to chromosomal DNA cleavage and cell death. Streptomyces coelicolor is a mycelial soil
microorganism, producer of several antibiotics, with a complex life cycle that includes three different cell
types: unigenomic spores, a compartmentalized mycelium (MI) and a multinucleated mycelium (MII).

The main objectives of this study were to analyze the DNA cytosine methylome along the growth of
Streptomyces coelicolor and to investigate the relationship between DNA cytosine methylation and
morphological/physiological differentiation. Methylome analysis revealed that the global level of methylated
cytosines, detected in the region comprised between -400 and +100 bp of genes, changes along the growth
during development both on solid GYM and in liquid R5A media. Bioinformatic analysis of DNA cytosine
methylome, showed three cytosine methylation motifs, GGC"CGG, GCC"CG and C"GGGC, in the
upstream region of genes involved in morphological and physiological differentiation. Methylome results
were compared to transcriptomic analysis, previously carried out, showing a correlation between the cytosine
methylation motifs and gene expression. In addition, liquid and solid cultures were treated with 5-aza-2'-
deoxycytidine (aza-dC, a cytidine analogous that inhibits DNA-methyltransferase activity) demonstrating
that methylation influences S. coelicolor germination and antibiotic production both in liquid and on solid
culture and sporulation on solid culture. Altogether these results demonstrate a strong relationship between
DNA cytosine methylation and morphological/physiological differentiation.

Characterization of immunoregulatory mechanisms induced by Parietaria
Jjudaica Par j 1 allergen

S.Vlah', A. Bonura', A. Longo’, F. Gervasi’, M.R. Melis', P. Colombo'
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Parietaria judaica (Pj) pollen is one of the major source of allergens in all the countries around the
Mediterranean area (Colombo et al. 2003). The composition of the allergenic extracts of the Pj pollen has
been studied in details showing that its major allergens (Parj1 and Parj2) are components of the LTP family
(Colombo et al. 2003; Amoresano et al. 2003). During a tolerogenic immune response in healthy subjects,
the major allergen of the Parietaria pollen Parjl is capable of inducing both the arms of the innate and
adaptive human immune system, through the selection of IFN-y" and IL-10"NK cells characterized by a
CD56™*"CD16""CD335" immunoregulatory phenotype, and a CD4"'CD25* FOXP3*IL10" T cells population
(pTregs) (Bonura et al. 2013). In this respect, published papers demonstrated that Tregs modulate NK cells
function through cell-cell conctact mechanism mediated by the membrane TGF-p (Ghiringhelli et al. 2005),
associated in a complex with LAP (Latency-Associated Peptide) and GARP (Glycoprotein A Repetitions
Predominant - LRRC32). In order to investigate the interaction between these two cell populations, we look
at the expression of some phenotypic and functional markers by Multiparametric Flow Cytometry. After
seven days of stimulation with Parj1 we observed: 1) a decrease in the proliferation of CD56™"CD16%™ NK
population and the modulation of the activatory and inibitory receptors, such as NKG2D (CD314) and
NKG2A (CD159a); 2) the modulation of LAP, GARP and other surface markers, such as CD39, on the
CD4'CD25" Treg population. In conclusion we are on the way to delineate the mechanisms behind the
development of peripheral tolerance to allergens. The kwoledge of these events may represent a key point for
the progress of new therapeutic strategies for the cure of allergic disorders.
































































































































































































