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2 - Impact of a moderately hypocaloric Mediterranean diet on the gut microbiota
composition of Italian obese patients
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INTRODUCTION

Although it is known that the gut microbiota (GM) can be modulated by diet, the efficacy of specific
dietary interventions imetermining its composition and diversity in obese patients remains to be
ascertained. The present work aims to evaluate the impact of a moderately hypocaloric Mediterranean
diet on the GM of obese and overweight patients (OB).

MATERIALS AND METHODS

The GV of 23 OB patients (F/M= 20/3) was compared before (T0) and after 3 months (T3) of the
nutritional intervention (NI). At baseline, a group of 46 norwalght healthy subjects (NW) was

used as control. Barcoded amplicon libraries for the bacterial cortyramalysis were generated
using primers targeting the V3 and V4 hypervariable regions of the bacterial 16S rRNA gene and
Nextera XT index kit (lllumina, inc.). Samples were sequenced and analyzed with lllumina MiSeq
platform and the 16S metagenomics apg the MiSeq Reporter software.

RESULTS

At baseline, the GM characterization confirmed the typical obaskpciated dysbiosis. After 3
months of NI, patients presented a statistically significant reduction of the body weight and fat mass,
along with clanges in the relative abundance of many microbial patterns. In fact, we observed an
increased abundance in several Bacteroidetes taxa (i.e. Sphingobactef&pteagobacterium
Bacteroidespp.,Prevotella stercorepand depletion of many Firmicutes taxa (i.e. Lachnospiraceae
members, Ruminococcaceae and Ruminococcus, VeillonellaCatemibacteriumMegamonak In
addition, the phylum Proteobacteria showed an increased abundance, while th&utamedia

within the same phylum, decreased after the intervention. Worth mentioning, the GM of OB patients
did not longer segregate from that of NW controls. Metabolic pathways, predicted by bioinformatic
analyses, showed a decrease in membrane transport and cell mtétityl.

DISCUSSION AND CONCLUSIONS

This study confirms the pathological role of an increase in Firmicutes and depletion in Bacteroidetes
in obese patients and the potential role of other taxa linking obesity and intestine. Moreover, findings
from the pesent study underline the potential benefit of a moderately restrictive nutritional approach
based on the Mediterranean diet in counteracting the gut dysbiosis, commonly observed in obese and
overweight patients.
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4 - In vitro evaluation of the antagonis tic properties of Lactobacillus paracasei
LA802 against pathogens involved in upper respiratory tract infections

ELSA JACOUTONP - NICOLAS DESROCHE - CINDY DROPET? - SOPHIE HOLOWAC#)

Pileje Laboratoire, Applied Research Unit, Paris, Franéla Nexidia SAS;, Dijon, Francia®

Introduction: Accumulated evidence suggests that probiotics have beneficial effects in upper
respiratory tract infections (URTIS) by decreasing their incidence, duration and severity of symptoms.
The objective of this study was to evaluatevitro the ability ofLactdbacillus paracaseLA802 to
antagonize bacterial pathogens frequently involved in URTIs in comparison with two reference
strains,Lactobacillus rhamnosuSG andStreptococcus salivarius12.

Materials and Methods: The antagonistic activity of the three potential probiotic strains was
evaluated against five bacterial specieStaphylococcus aureusStreptococcus pyogenes
Streptococcus pneumonjadaemophilus influenzaand Moraxella catarrhali§ using three agar
diffusion methods: spedgar test, drop diffusion and weliffusion. Their ability to interfere with the
adhesion oH. influenza (ATCC9007) and. pneumoniaATCC700677) was performad vitro.
Polystyrene surfaces coated with collagen type | were assiinulate the conditions of the upper
respiratory tract. In competitive adhesion assays, the probiotic strains were introduced simultaneously
with the pathogenic bacteria in wells and incubated foo@s. In exclusion assays, the probiotic
strains werencubated first for 2 hours, then washed away and incubated with pathogenic bacteria.

Results:L. paracaseLA802 exhibited antagonistic activity against all the pathogenic strains tested.
On the contrary, the two reference strains were not able tatitifelgrowth ofS. aureusThe results
obtained with the three agar diffusion methods suggest that their antagonistic effects involve different
mechanisms of action. In competitive adhesion assays, significant differences were observed among
the strainsdsted against the two pathogehsparacaseiLA802 induced a 50% decrease in the
amount ofS. pneumoniaadhering to type | collagen (not significant) and a significant 55% decrease
in the amount of adhered cellstdfinfluenza€p<0.01). A significanteduction of pathogen adhesion

was also observed with. rhamnosusGG whereasS. salivariusKk12 had no significant effect. In
exclusion assayd,. rhamnosusGG andS. salivariusK12 slightly reduced the adhesion 8f
pneumonidL. paracasehad no effectjvhereas the three strains decreased thdt imffluenzaewith

a greater effect df. paracaselLA802 (52% decrease).

Discussion and ConclusionsThis study demonstrated the abilitylofparacaseiLA802 to inhibit

the growth of pathogens involved in URTIs and to limit pathogen adhesion in particular Hhat of
influenzae By interfering with pathogens during primary adhesion, the strain may be of interest in
the prevention of bacterial infectionsdasuperinfections of the respiratory tract.
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Introduction

To date, reliable tests enabling the identification of celiac disease (CD) patients at a greater risk of
developing polyautoimmunediseases are not yet available. A considerable amount of studies has
demonstrated the association between autoimmunity and fecal microbial signature, yet investigations
on gut microbiota (GM) and polgutoimmunity are still limited. In order to discoveetpresence of

any modifications concerning GM which could be related to-patpimmunity, we aimed to identify
norrinvasive microbial biomarkers, useful to implement diagnosis of immune disorders.

Materials and Methods

Twenty CD patients with pokautoimmunity (cases) and 30 matched subjects affected exclusively
by CD (controls) were selected. All patients followed a varied gltremn diet for at least 1 year.

Fecal microbiota composition was characterized using bakt&é8S ribosomal RNA gene
sequencing. ELISA tests were performed on serum and stool samples in order to examine gut
permeability (lipopolysaccharide and its binding protein, core endotoxin, and zonulin) and intestinal
inflammation markers (fecal calprotaetctfecal Bcell activating factor (BAFF), and intestinal fatty

acid binding protein).

Results

Significant differences in GM composition between CD patients with and withouaptdymmune
disease were found using the edgeR algorithm. Spearman dgonlaetween GM and clinical,
demographic, and anthropometric data were also examined. A significant redu@iacteoides
Ruminococcusand Veillonella abundances was found in CD patients with glyoimmunity
compared to the controlBifidobacteriumwas specifically reduced in CD patients with Hashimoto's
thyroiditis and its abundance correlated negatively with abdominal circumference values in patients
affected exclusively by CD. In addition, the duration of CD correlated with the abundance of
Firmicutes (negatively) an@doribacter(positively), whereas the abundancdéekulfovibrionaceae
positively correlated with the duration of pedyitoimmunity. Serum biomarkers did not differ
significantly between cases and controls.

Discussion and Conclusios

This study provides supportive evidence that specific variations of gut microbial taxa occur in CD
patients with polyautoimmune diseases. In particular, the reductid@@acteroidesBifidobacterium
Veillonella, andRuminococcusnight represent a potential biomarker of palytoimmunity. These
findings open the way to future validation studies on larger cohorts, which might in turn lead to
promising knowledgéased diagnostic applications and novel therapeutic approaches.

17



13 - Evaluation of viable microbial community composition of Agnano Thermal
Spring Water

GIUSEPPE MANTOVAELENA SCAGLIONE ROBERTA COLICCHI&, CHIARA PAGLIUCA
SARA CACCIAPUOT] MARIA ANTONIETTA LUCIANDADRIANA MIGLIARDI, EVDOCHIA
ROTARY, MARIO DELFINC!, GABRIELLA FABBROCIN] PAOLA SALVATORE®

Department of Molecular Medicine and Medical Biotechnoldgyy i ver si ty Of Napl
II", Naples, Italy 2Department of Public Health, Federico Il University, Naples, It3Department

of Integrated Activity of Laboratory Medicine and Transfusion, Complex Operative Unit of Clinical
Mi crobiology, Uni versity Ho6Bepartrheatlof Clinfea Medicinec o |
And Surgery, Section of Dermatol ogy,;°CBINGEyer s i
Advanced Biotechnologies S.C.Ar.L., Naples, Italy.

Introduction: The Agnano Thermal Spring Water (ATSW) is mainly a salsno-iodic-
bicarbonatealkalinesulphurous water. The benefits of thermal water in the treatment of various
diseases have been known since ancient times. Thermal water has therapeutic functions and it is
possible to use it in the treatment of various dydfons, most of these beneficial effects depend on

its chemical and physical properties. However, some effects, such as improved cell proliferation or
antrinflammatory properties, may not be fully explained only by the mineral composition. For this
reasonthe aim of the present study is the microbiological characterization of ATSW through the use
of two distinct methods in order to determine the total viable bacterial community apathogenic
bacterial populations that may play an active role in uarfrocesses in the ecological and biological
fields.

Materials and Methods: ATSW was collected in two different seasons of the year; in winter
(January 2019) and autumn (October 2019) with an aseptic procedure. In order to increase the yield
for the micobiological characterization of ATSW, the analyzes were carried out using two
procedures: filtration and enrichmeResults: The microbiological analyzes for the two samplings
have highlighted the identification of bacterial species belonging mainlrée different phyla:
Actinobacteria, Firmicutes and Proteobacteria, with an abundance of species belonging to the Phylum
Firmicutes. Moreover, ATSW is a rich source of minerals. About 31 minerals have been identified of
which 17 are found as major ionwvatved in skin barrier recovery.

Discussion andConclusions:The obtained data show that the viable microbial community recovered
from these two collections of the ATSW is mainly composed of bacterial species belonging to three
different Phyla and thahése populations can undergo seasonal variations. Recent data demonstrated
that, salsebromciodine water showed beneficial activities on mueseasretory disorders,
improving the relationship between the mucpustein complexes and the water. Therefahe,

ATSW for its mineral composition and microbial diversity exhibits both prebiotic and probiotic
characteristic, thus a further study will be set up for the evaluation cefn#athmatory and
regenerative properties of ATSW in vitro system.
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Introduction: Several pathological conditions, as well as nepsgchiatric diseases, may modify
salivary molecules including metabolites, proteins, RNAs and bacterial populations. Autism
Spectrum Disorder (ASD), a complex neurodevelopmental disorder whose etiopatisogesids
unclear, is believed to be the complex result of a combination of genetic, epigenetic and
environmental factors. Immune dysregulation and gastrointestinal abnormalities are of particular
interest in the light of several papers reporting A&ciated disturbances. Many studies have
reported that in ASD patients gut microbiota dysbiosis could play a key role in the alterations of brain
structure and function development because of interactions between the Central Nervous System
(CNS) and the gunicrobiota; the sealled gutbrain axis. The aim of this study was to combine the
alterations of the salivary microbiome and miRNA expression profiles in ASD and healthy subjects
and their association with neuropsychological parameters to determineameariers of ASD.

Materials and methods: In this experimental plan, werevaluated changes in the microbial
composition of the salivary microbiome in 53 ASD and 27 HE (healthy) samples, sequenced on the
lllumina MiSeq platform.To profile the circulatingniRNA expression from saliva, NanoString
nCounter system assays were performed using the NanoString platform.

Results: The microbial profile by 16SrRNA sequencing analysis of ASD patients and HE subjects
revealed statistically significant differences abundance at the genus and species levels. In
particular, Rothia, Filifactor, Actinobacillus Weeksellaceae, Ralstonia, Pasteurellacesel
Aggregatibactenincreased their abundance rates in the saliva of ASD patients, Tdnlgerella,
Moryella and TM%3 decreased. In addition, 5 salivary miRNAs were statistically altered in ASD
patients compared to HEs. Variations of both miRNAs and microbes were statistically correlated to
different neuropsychological scores related to anomalies in social interactiaoranaunication.
Interestingly, we also found a negative correlation between salivaryld43p expression and
Tannerellaabundance.

Discussion and Conclusions:In our study, we demonstrated that miRNA and microbiome
dysregulations found in thealiva of ASD children are associated with cognitive impairment of the
subjects and a potential cresgking between circulating miRNAs and resident bacteria alterations
could exist. Moreover, these findings could pave the way to new potential toolsofecutar
diagnosis of ASD. We would like to thank the "PIACERI", Department Research Plan of University
of Catania 2020 (2nd line of intervention).
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Introduction

The microbiome of the oral cavity is the secéadjest and diverse microbiota after the gut, harboring
over 700 species ofasteria and including also fungi, viruses, and protozoa. With its diverse niches,
the oral cavity is a very complex environment, where different microbes preferentially colonize
different habitats. Recent data indicate that the oral microbiome has d$santians in maintaining

oral and systemic health, and the emergence of 16S rRNA gengametaition sequencing (NGS)

has greatly contributed to revealing the complexity of its bacterial component. However, a detailed
site-specific map of oral microorgaésms (including also eukaryotes and viruses) and their relative
abundance is still missing. Here, we aimed to obtain a comprehensive view of the healthy oral
microbiome (HOM), including its drugesistance features.

Materials and Methods

The oral microibme of 20 healthy young subjects (mean age 24.7 years, rasgfy) 2hs analyzed
by wholegenome sequencing (WGS) and +tiale quantitative PCR microarray. Sampled oral
micro-habitat includedongue dorsum, hard palate, buccal mucosa, keratinized gisgmagingival
and subgingival plaque, and saliva with or without rinsing.

Results

Each sampled oral niche evidenced a different microbial community, including bacteria, fungi, and
viruses. Alphadiversity evidenced significant differences among thiferent sampled sites
(p<0.0001) but not among the enrolled subjeptd(876), strengthening the notion of a recognizable
HOM. Of note, oral rinse microbiome was more representative of the wholspsitédic
microbiomes, compared with that of salivaterestingly, HOM resistome included highly prevalent
genes conferring resistance to macrolide, lincosamides, streptogramin, and tetracycline.

Discussion and Conclusions

The data obtained in 20 subjects by WGS and microarray analysis provide forsth@me a
comprehensive view of HOM and its resistome, contributing to a deeper understanding of the
composition of oral microbiome in the healthy subject, and providing an important reference for
future studies, allowing to identify microbial signaturelated to functional and metabolic alterations
associated with diseases, potentially useful for targeted therapies and precision medicine.
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Introduction: Recent studies have provided evidence of interactions among the gut microbiota, local
host immune cells and intestinal tissues in colon carcinogenesis. However, little is known regarding
possible associations between the functions exerted by the intesionabiota and colon cancer,
particularly with respect to tumor clinical classification and lymphocyte infiltration. In addition, stool,
usually employed as proxy of the gut microbiota, cannot fully represent the original complexity of
colon cancer micrenvironment. The aim of this pilot study is to characterize the metaproteome
tumorassociated colonic luminal contents, and to evaluate its possible associations with cancer
clinicopathological features.

Materials and Methods DNA and proteins were extriazl from luminal content samples, collected
during surgery from 24 patients with colon cancer. Proteins were analyzed by shotgun
metaproteomics, and mass spectrometry data were subjected to bioinformatic analysis for database
identification, labelfree quatification and taxonomic/functional annotation. A DNA pool was
prepared to carry out a shotgun sequencing of the whole gut metagenome. The collection of
metagenomic sequences, a public human gut metagenome dataset, and a human proteome databas
were usedo perform peptide identification using Proteome Discoverer. All clirpedthologic data

were available from medicals records for all patients.

Results Metaproteome abundance data (taxa, functions and -spemific functions) were
associated with clical metadata (tumor site, stage and grade, plus the percentage of tumor
infiltrating lymphocytes). Numerous human proteins showed abundance variations clearly consistent
with previous knowledge about colon cancer biology, providing evidence of the efficéard
reliability of the analytical approach used. Several microbial functions were also found to change in
abundance based on tumor clinicopathological features

Discussion and ConclusionsThe analytical and bioinformatic approach used in this study has
proven to be able to provide a detailed picture of the microbial and host components of the colonic
luminal proteome. Moreover, promising correlations between the abundance of human and bacterial
proteins and colon cancer clinicopathological features veened. Future studies will be needed to
confirm the biological value of these data, as well as to validate their potential to enhance our
knowledge concerning colorectal cancer progression.
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In recent years, the gut microbiota, essential for ensuring digestive and immunological
homeostasis, has been involved in the development of several gastrointestinal disorders, including
inflammatory bowel diseases and metabolic disorders. Moreover bekaseported the crucial role
of the intestinal tract in the metabolism of nutrients, drugs and hormones, such as, in particular,
iodothyronines as well as micronutrients involved in thyroid homeostasis. On this regard, it has been
suggested that alterans of the intestinal microbiotenay influence the pathways dfyroxine
metabolism and its intestinal absorption, as evidenced by an increased need of oral thyroxine in
patients with gastrointestinal disordeiidie investigation of microbial profiles assated to the
increased need for orddyroxineis an intriguing issue; therefore, here we present a pilot study aiming
to characterize gastrointestinal microbiota in patients with Hashimoto thyroiditis and altered
levothyroxine (l-T4) absorption. Patiestaffected by Hashimoto thyroiditis with normaiTé
absorption were also enrolled as control group.

Duodenal biopsies and stool samples were collected from each patient at the Gastroenterology
Uni t Department of I nternal Medi cine and Med
analyzed via the metagenomic analysis of the hypervariable rgg8idnof the 16S rRNA gene
(Mlumina MiSeq, USA). The resulting sequencing data were investigated via complex statistical
approaches (alpha and beta diversity indices and correlation analysis).

Our results showed a higher biodiversity and a different comnpo®sf the gut microbiota in
patients with T4 malabsorption as compared to the controls. Specifically, the weighi€dac
analysis, a measure of beta diversity, resulted in a significant separation of the two xOURE)

An increase in the phylum Bacteroidetes (34.6% vs 14.2%), as well as a decreasphiyittine
Firmicutes (55.2% vs 78.7%) were also observed-iMLmalabsorbing patients as compared to
controls. By contrast, no difference was evidenced in the ehaddmicrobiota between the two
groups.

Overall, our preliminary results suggest that alterations in the gut microbiota, such as
increased biodiversity and a decrease in the number of Firmicutes, generally associated to the
protective function of the intésal barrier, may be related to abnormalities in levothyroxine
absorption, potentially accounting, thus, for treatrrefriactory hypothyroidism.
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Introduction.

Bifidobacteriaare known as healpromoting microorganisms. This genus showed a widespread
distribution in a large variety of hosts: they are commensal of the human gut and inhabitant of the
gastrointestinal tract of various animals and insects. The bifidobacteriasate as bioactive
components in pharma products, dairy products and in food supplement&ifitlobacterium
asteroidesspecie is commonly present in honeybees gut and show particular features with respect
otherBifidobacteriumspecies. Genome analysisgirains belonging to this species suggest that it is

an ancestor of the gen@sfidobacterium The aim of the study was to investigate the antibiotic
resistance profile of a neRifidobacteriumasteroideBEBIF 17strain isolated from honeybees gut.

Materials and Methods.

The Bifidobacteriumasteroides BEBIF 17 strain,previously characterized for functional properties,
was subjected to total genomic DNA isolation using a specific kit (MACHERRGEL GmbH &

Co. KG, Germany), following the manufacturestructions. Multiplex PCR were carried out for
detection of: glycopeptide resistance genvesif vanB vanG1l, vanG2, vanD, vanE vanQg using

the method described by Depardieu et al. (2004); tetracycline resistant igéhegdt-L andtetO)

using the method described by Ng et al. (2001). The detection of virulence geaktg¢IE, cylA,

esp hyl) was performed using the method described by Vankerckhoven et al. (2004). Genome
sequencing of the neRifidobacteriumasteroidesBBEBIF 17 strain was performed as described by
Inturri et al. (2016 pfterwards, the genome analysis was perfomed on the basis of Blastp and Blastn
tools.

Results. The new Bifidobacterium asteroidesBEBIF 17 did not show genes encoding for
glycopeptide andetracycline resistance as well as virulence genes. Moreover, the genome analysis
showed a DNA of 2186076 number of bases with 1695 predicted ORFs and an average GC percentage
of 60.38.

Discussion and ConclusionsData of the present study, confirmed @as level, showed that the
new 1 sol at e f r @proniismgpeopidiiecarglidateguitable asdhioactive components
in pharmaceutical products, dairy products and in food supplements.
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Introduction : Desirable properties of orally administered probiotics include the ability to survive
and multiply in the presence of bile, adhesion to the host intestinal mucus layer, and production of
beneficial enzymes and vitaminBacteria of theBacillus genus areréquently used in probiotic
formulations for theirantimicrobial and immunomodulatory activities and for the possibility to be
administered aspores. his research aimed at evaluating survival rate and growth in simulated
intestinal fluid, adhesion to muns, and production of vitaminaBVB»), catalase (CAT), superoxide
dismutase (SOD), betgalactosidase, and-Rctic acid byBacillus clausiistrains contained in a
probiotic formulation.

Materials and Methods Four B. clausiistrains and a commercial formulation containglausii
spores were used.o evaluate microbial survival and replication in simulated intestinal fluid, the
spore suspension and tBeclausiistrains were inoculated in a pancredtile salts solutiorfor up

to 8 hours and the number of viable cells quantified by plating at different time points. The ability to
adhere to mucins was tested in aerobic and anaerobic condlienproduction of CAT, SOD, and
D-lactate was evaluated by colorimetric comnarkits. The production of betgalactosidas&as
evaluated on solid media and by the quantitdiiveet a | a c t asssyiTleasecretion 0¥/B2 was
guantified by using an enzynli@eked immunosorbent assay kit for Y.B

Results Our data indicate th&. clausiisurvives in simulated intestinal fluid for at least 8 hours and
adheres to mucins, thus suggesting its ability to persist and multiply in the human gut. The finding
that B. clausii strains produce CAT, SOD and bealactsidase highlights their potential
contribution in counteracting oxidative damage and in promoting lactose degradation. In addition, the
analyzedB. clausiistrains were found to be able to actively secrete i not Dlactate. This
evidence suggests thhiey can be administered for ameliorating heficiency inVB2, excluding

any risk for subjects potentially prone to develofaltic acidosis.

Discussion and ConclusionsBile resistance, adherence to the intestinal mucosa, and production of
beneficial molecules are claimed key properties of orally administered probiBticslausii
demonstrates to fully satisfy these requirements, imposing itself in the probioticicanaovel
approach to improve clinical conditions, such as inflammatory bowel diseases and lactose intolerance.
In conclusion, this study highlighits vitro probiotic properties dB. clausii which represent a pivotal

step to understand the vivo efficacy of this orally administered probiotic organism.
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Introduction : skin is home to millions of bacteria, fungi and viruses that constitute the skin
microbiota. The most commonly representedidermal bacterial phyla aréctinobacteria,
Firmicutes, Proteobacteria and Bacteroidet&he microbial composition of human skin is not static

and variations in the abundance of some species are related to skin diseases. The three main phyle
identified in pressure ulcers are similar to those of healthy dinersHiengicutes, Proteobacteria
andActinobacterid. A new topical foam manufactured by Aileens pharma s.r.l. was tested in patients
hospitalized without sacral injury and was examinkd variation of the skin microbiome to
determine whether this product could prevent the occurrence pressure ulcers.

Materials and Methods: seventeen patients with following inclusion criteria, were enrolled in this
study: BMI between 18.5 and 24.9; Age5>6onscious; Braden's Scale Score <16; Norton's Scale
Score <14. The patients included in the study at the time of recruitment had no sacral pressure lesions.
The skin microbiota in two adjacent sacral areas was sampled at day 0 zero by a microfibreaswab E
(Copan) after cleaning the skin, then in the same area was applied a topical foam for the 15
consecutive days once a day after cleansing the skin. On the sitggen new sampling was
performed.

Results none of the patients treated with foam mégd adverse events or voluntarily abandoned the
study. Nevertheless, there were 2 doaps on days 9 and 3 as patients died due to the worsening of
their disease. Among the remaining patients, no one developed signs of ulcers (or even slight redness)
in the lumbosacral tract (treated area). In the foligw one patient developed a sacral sore 15 days
after discontinuation of treatment, while in all other patients no lesion development was recorded
even one month after discontinuation of foam. To exarpoential differences in the relative
abundance of the microbial composition of the skin between 1st and 2nd sampling all OTUs that were
taxonomically assigned to the same group were combif@chicutes, Actinobacteria e
Proteobacteriaare the most abuadt phyla in both isolation and show small variations in relative
abundance between the two samples.

Discussion and Conclusionsin view of the impact of skin bacteria on the development of skin
disorders as highlighted above, cutaneous microbiota eliféers may significantly contribute to the

risk of developing pressure ulcers. Such potential differences may offer a new way to identify patients
at increased risk for pressure ulcers and can lead to new preventive measures based on modulation of
the micrdoiota as well. These preliminary data would suggest that a new topical foam through
modification of the skin microbiota can be used as an adjuvant in the prevention of pressure ulcers.
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Introduction: intestinal dysbiosis is renowned to contribute to the pathogenesis of inflammatory
bowel diseases, and it is also involved in several pathologies. The administration of probiotics has
shown promising results for prevention and treatmeédiysbiosis. In fact, their action takes place at
different levels, including competition with enteropathogens for intestinal epithelial cell adhesion
sites. This work aims at evaluating the adhesion ability of two potential probiotic strains of
Lactobaclilus plantarum(ATCC 14917 and ATCC BAA’93), nowLactiplantibacillusplantarum

This study estimated thm vitro adhesion on the Ca and HTF29 cell lines (human colon
adenocarcinoma), and it assessed ith&ivo permanence in the gut @alleria mellmella an
innovative model for probiotic screening.

Materials and Methods:to evaluate than vitro adhesion, serial dilutions of eachplantarumstrain

were inoculated on the cell lines CaZ@nd HF29 and noradherent bacteria have bemmoved

with Dulbecco's phosphatauffered saline (DPBS). In order, to enumerate the adherent bacteria, cells
lysates have been serially diluted, plated and counted on De Man, Rogosa and Sharpe (MRS) agar.
To evaluatan vivo permanence % . me | | gatmfeet gavage sdministration lof plantarum
suspensionsnicrobial strains isolated from a r vgatevéressubjected to phenotypic and molecular
analysis to identify the specific 16S rRNA gene sequeotksplantarum

Results the comparison of dabbtained from thim vitro andin vivoassays showed that the adhesion

trend is comparable between the two models tested and, in both cases, it appears to be influenced by
the bacterial concentration. This work demonstrated that the adhesion rate.qfltrearumstrains

is generally higher on HR9 than on Caca@. In particular, the BAA793 strain, isolated from human

saliva, has a better adhesion performance than the ATCC 14917 food strain Mitodhandin vivo.

These results suggest a possitiaptation of this strain to its biological niche. Furthermore, the
evaluation of the colonization &. mellonellagut byL. plantarumstrains, after 0 and 24 hours from
gavage showed the absencé gplantarumin the control group a r vgateOn the other hand, the
bacilliform strains isolated in the study group were phenotypically and genetically identified as
plantarum

Discussion and Conclusionsthe data obtained in this preliminary study showedlthatantarum

can colonizez. melb n e | gutaedudting to be a potential probiotic. This pilot study demonstrated
how theG.mellonellaoral administration model can be a successful tool for a preliminary evaluation
of new potentially probiotic strains.
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microbiota composition, intestinal barrier integrity, intestinal and systemic
inflammation in mice undergoing pressure ov
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Introduction: a mutual guheart crosstalk has been recently proposed in heart failure (HF). Reduced
cardiacoutput, increased tissue congestion and peripheral vasoconstriction in HF could support gut
microbiota reassortment together with disruption of intestinal barrier functions and, in turn, promote
systemic inflammation with direct impact on development piodjression of cardiac dysfunction.

Aim of the study was to investigate ¢heart crosstalk in a mouse model of pressure oveitwhded

cardiac hypertrophy and heart failure induced by Transverse Aortic Constriction (TAC). The effects
of TAC procedure we evaluated on gut microbiota, gut barrier integrity, intestinal and serum
cytokines, serum endotoxin levels in C57BL/6 mice. Additionally, postbiotic treatment was attempted
to explore possible effects on intestinal barrier integrity and inflammatiaisleglated to TAC
induced phenotype.

Material and Methods: abdominal aortic blood flow was recorded after 1, 3, 7 and 28 days after
sham or TAC surgery by Pulsed Doppler. After 1w or 4w, mice were anesthetized, cardiac function
and transverse aortic peese gradients were recorded byNibde and Doppler echocardiography,
respectively. Fecal microbiota was analyzed by Higbughput sequencing targeting theiVa

region of the 16S rDNA. Data were analyzed with QIIME and LDA Effect Size analysis. After
sagcifice, colon samples were used to perform mRNA analysis-d0iLzonulinel and occludin. IL
10,-10)Il:6, TNFU and LPS levels were analyzed in

Results: Compared to sharaperated animals, TAC clearly induced weakening of intestianaidn
integrity, longlasting decrease of colon aimflammatory cytokine levels, increases of serum levels
of bacterial lipopolysaccharide and proinflammatory cytokines. Interestingly, TAC procedure also
affects microbiota by changing the relative atamze of bacterial genera. The increase of lactate
producing bacteriaT( sanguinisand L. frument) co-occurred with the depletion of butyrate
producing bacteria (genu3scillospira taxonomically classified aB. capillosusand F. plautii).
Attempt to usea postbiotic, namely butyrate, a potent support of epithelial health and intestinal repair,
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failed to restore TA€Gnduced phenotype possibly because of low dosage and short time course

treatment used in experimental design. Further attempts are undeat®raivith other modulators
of microbiota and gut integrity.

Discussion and ConclusionsThe results suggest that gut modifications are an important element to
be considered in the development and progression of cardiac dysfunction and TAC mice as a valuable
tool to establish the importance of gut barrier function and microbiota compositith in
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137 - How Lactobacillus plantarum shapes its metabolism under contrasting
ecosystems
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Introduction

Lactobacillus plantarunpossess the largest genome within the enéreig group becausediid not

undergo genome reduction strategy due to niche adaptation. This high genomic diversity imparts
metabolic flexibility that conferd.. plantarumthe typical nomadic lifestyle. Consequently,
plantarumgenomes do not clusterading to the source of isolation but their capacity to respond

to stressors present in various ecosystems remains unclear. This study aims to characterize the ability

oftwoL.plantarums t r ai ns i sol ated from chee dosswitahthkir bees
met abolism under dairy, beesd6 GIT and pineap,j|
media.

Materials and methods

Phenotype switching, a novel phenomics approach using Omnilog platform, was applied to determine
the effect ofenvironmental conditions from pineapple and dairy ecosystems to a standard rich
medium (MRS) on the metabolism of BEE1ST and CB5 strains. Metabolic parameters were
determined using our deposited Micro4Food pipeline. Signal decomposition and a Bayesiacmappr

was used to further estimate the effect of the environmental stressors and strain inherent genotype on
the metabolism dynamics.

Results

Clustering ofL. plantarumphenotypes was mainly ecosystdependent and not by strain genotypic
traits. Strainsundertook similar metabolic strategies under the same environmental stress but the
ability to perform a metabolic switch was strain dependent. BEE1ST had a higher basal metabolism
but CB5 possessed the greatest ability to perform a metabolic switch wheedon pineapple or
cheese model medias.

Discussion and Conclusions

These results rematk plantarumretained functional diversity as a paradigm of nomadic lifestyle.
However, metabolic plasticity differences among strains were highlightedinThigo phenome
investigation will enable a better understandingLofplantarumdiversity, further genomics and
transcriptomics will serve to deepen in the underlaying mechanisms of differences within strain
metabolic.
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3 - Isolation of Staphylococcus microti strains from buffalo milk
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Introduction - The Mediterranean buffalo (Bubalis bubalis) is a large bovid, widely spread
throughout Southern Italy. Particular value has buffalo milk production and mastitis represents the
most expensive disease. For this reason, it is important to early diagnase and sukclinical

mastitis, in order to prevent economic losses.

Staphylococci are the major bacterial agents causing mastitis. Precisely, staphylococci coagulase
positive (CoPS) are the main causative pathogens eflgubal and clinical masti§, and they are
considered to be more virulent than coagulasgative staphylococci (CoNS) that, in comparison,
appear to be highly contagious and numerous. Up to now, more than 45 CoNS recognized species
have been described and among them Staphylocadcusti is a novel CoNS species. Materials and

Methods - The research was conducted on a buffalo farm in Battipaglia (SA), Italy, housing 100
lactating buffaloes. Milk samples were collected after owner permission. The animals chosen for
sampling were ithe lactation period, aging from 2 to 5 years, did not receive any antibiotic treatment
within one month. Milk samples were checked for somatic cell count (SCC) as well as for
microbiological culture tests using different media. Then, the isolated staires identified by
matrix-assisted laser desorption/ionization tiofeflight mass spectrometry (MALBTORMS).
Isolates were analyzed by KidBauer disk diffusion susceptibility method against 14 different
antimicrobials.

Results - Some milk samples 812%) showed SCC value >200.000 cell/mL. The standard
microbiological culture of 44 quarter milk samples and the MAIIFMS procedure permitted

the identification of 25/93 (27%) Staphylococcus spp strains. As a result of coagulase test, 2/25 (8%)
isolates were CoPS and 23/25 (92%) were CoNS, respectively. Among CoNS, 10 S. microti, 2 S.
simulans 2 S. sciuri, 2 S. haemolyticus, 2 S. saprophyticus, 1 S. chromogenes, 1 S. pasteuri, and 3 S.
epidermidis, were identified. S. microti, S. simulans and S. saciere the isolates associated to
intramammary infections with an elevate SCC value. High rates of resistance to tested antimicrobial
agents; particularly, a resistance rate of 10086 found against tetracycline and oxytetracycline.

Discussion and Conclusions The relevance of different bacterial pathogens in mastitis has been
known for a long time. However, the CoNS as mastiéigsing agents could not be neglected and S.
microti isolates could represent a novel staphylococcalepassociated with a status of libical

mastitis in buffaloes. Moreover, these isolates could serve as reservoirs for the transmission and
spread of antibiotic resistant determinants within the farm environment
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Introduction: Recurrent and chronic rasatory tract infections in cystic fibrosis (CF) patients result

in progressive lung damage and represent the primary cause of morbidity and m8rtaliyeuss

one of the earliest bacteria colonizing lung airways in CF infants and children. Affeadaidscence
patients are chronically infected with Graragative noffermenting bacteria, anfed. aeruginosas

the most relevant and recurring.

Since intensive use of antimicrobial drugs inevitably leads to antibiotic resistance, new antimicrobials
shout be identified to overcome antibiotic resistance in these patients.

Recently interesting data were reported in literature on natural derived compounds that inhibit
bacterial growth of. aureusndP. aeruginosan vitro. Essential oils (EOs), among theseem the

most promising.

In this work is reported the antibiofilm activity of 61 EOs against a panel of selected clinical strains
isolated from CF patients.

Materials and methods: Machine learning clusterization algorithms were applied to-pgkew
representative bacterial strains in a panel of 40 clinical isolates: 6 representafveatouginosa

and 3 forS. aureusAs controls, reference ATCC strains were used.

The chemical composition of each EO was assessed by GC analysis. The action of each EO on biofilm
formation was assessed by crystal violet staining.

Results: Bacterial strains were characterized for their ability to form biofilm. It is worth to note that
each EO had a specific effect on biofilm formation, likely depending on its characteristic and unique
composition previously chemically analyzed (quantitative and qualitative analysis).

Arbitrarily, 3 levels of biofilm inhibition were considered to qualively cluster the EOs potencies:
strong biofilm inhibition in the range-@0% of residual biofilm, mild inhibition in the range-80%

and no biofilm inhibition over 80% of residual biofilm, respectively. In some cases an increase of
biofilm formation was highlighted after the treatment. Most of EOs analyzed was able to destabilize
biofilm structure without affect bacterial viability.

Discussion and ConclusionsMany EOs inhibit biofilm formation in selected strainsSfaureus

andP. aeruginosaTheirclinical use can be recommended since no evidence of resistance to EOs has
yet been described.
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Introduction

Although the increased use of colistin (COL) for the therapy of difficult to treat Gemative
bacteria can promote the emergence of @&distant COLR) strains, the adaptation of the bacterial
species to the colistin pressure needeapth investigation. Our study focused the stpaiwfiling and
genomics of colistin resistancEQL-R) diversityexisting in 9 clinical Extensively DruResistant
(XDR) Acinetobacter baumann{Ab).

Materials and Methods

COL-susceptibility was determined lbgpeated(10 times) Minimum Inhibitory Concentrations
(MIC). COL-R inductions were performed using up to COL 2 mg/L (resistaneeffjuPopulation
analysisprofiles (PAP) were performed to investigate the presen@Oaft subpopulations. Whole
Genome Sequencing was performed by IlluminaSdq and the genomic epidemiology analysed by
bioinformatic tools. The Variant Calling was used to identify genomic SN&PgrarBCA, IpxD/A/C
SNPson Ab ACICU as RefGenome.

Results

In-depthanalysis onCOL-R strairprofiling displayedstable and reproducible MIC values (Full
Resistance)n 3 Ab strains, whilst 6 strains revealed unstable and variable MICs. Among these
unstable phenotypes, CE@R induction revealed an inducible C@ phenotype in 2Ab strains
(AdaptativeResistance).

PAP analysis evidenced differeBOLR subpopulations in the remainiid strains. In details, 3b
strains showed phenotype defined as "HefeneousRe si st ance", in whi-ch or
plates coexisted two morphologically different colony variants having two or-foladk€€OL MIC
variations; 1Ab strains exhibited a scalled "HomogeneouResistance" in which the two colony
variants difered for only ondold MIC dilution.

The genomic Phylogeny (gPhyl), MLSTs and resistomes categorized Albes®ains in 3 main
clusters (clustel: gPhyl lineaged, ST-OX 1839, COL FuHlResistance, Resistorieharbouring
diverse norsynonymou@miB SNPs; clusteill: gPhyl lineagedl, ST-OX 1816 or STOX 218, COL
HeterogeneouResistance, Resistortilll, carriers or notpmm SNPs; clustetll: gPhyl lineages

lll, ST-OX 1808, COL Adaptive/Heterogeneous/Homogened®esistance, Resistorlé, pmrB
SNPcariersandnon-carriers)

No Ab strainharbouringpxD/A/C SNPs were found.

Discussion and Conclusions

Our investigation, for the first time, find out the diversity of G@isistance profiles among clinical
COLR A. baumanniidefining the 4different COL-R phenotypes and outline some genomic traits
related to specific phylogenetic, MLST, resistome pmiB-SNP clusters.
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15 - Non-antibiotic biocides to restore the levofloxacin efficacy against multidrug -
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Introduction . Multidrug-resistance irHelicobacter pyloristrongly stimulates the search for new
strategies improving eradication rate. Novel approaches for tackling the antimicesistnce
phenomenon involve neantibiotic biocides, scalled Antibiotic Resistarc BreakersARBS,
expressing antibacterial/antirulence activities restoring the efficacy of conventional drugs. This
study analysed two ARB®istacia veral. oleoresinRORS and Bovine LactoferdBLF, for their
antimicrobial, antivirulence action and syergistic effect when combined with LevofloxadilX
againstresistanti. pylori strains

Materials and Mehods. ORS and BLFantimicrobial/antivirulence effects against multidrug
resistantH. pylori strains were analyzeh vitro by MIC/MBC determination, biofilmbiomass
guantification andbacterial motility on soft agarThe synergism with LVX was evaluated by
checkerboard assai vivo studies were also performed using, for OB8lleria mellonellathat is

a recognized experimehtaodel forH. pyloriinfection; and for BLF, @rospective therapeutic trial
ontwo patient groups (one treated with esomeprazole/amoxicillin/LVX and the other with the same
treatment plus BLF). Treatment outcomas determined b{?C Urea Breath test.

Results.ORS and LVX MICs ranged, respectively, from 80 to 3120 mg/l and from 0.12 to 2.00mg/I.
MBCs were similar to MICsIn vitro, ORS was able to synergize with LVX, restoring its
effectiveness in LVX resistargtrains. ORS, LVX and their synergistic combinations displayed a
significant biofilm reduction. Moreover, ORS and LVX showed protective effect agdinsglori
infection onG. mellonella In vitro, BLF inhibited the growth of 50% of strains at 10mg/mtan
expressed 50% bactericidal effect at 40mg/ml. The combination of BLF and LVX displayed a
synergistic effect for all studigd. pylori strains, with the best MIC reduction of-3#hd 16fold for

BLF and LVX, respectively. BLF at 1/4MIC reduced, signifitgnthe microbial motility for all
strains. In vivo, 6 out of 24 recruited patients had treatment failure recorded with
esomeprazole/amoxicillin/levofloxacin ~ (75%  success), and in the group with
esomeprazole/amoxicillin/levofloxacin/bovine lactoferrilp of 53 patients recruited had failure
recorded (96.07% success), with a therapeutic gain of 21%.

Discussion and ConclusionOverall, our findings, fronin vitro andin vivo studies, underline that
the use of ORS and BLF, combined to LVX, could repreaareffective and innovative strategy to
tackle the antibiotic resistance and biofilm forming capabilitiHirpylori. ORS and BLF can be
considered promising ARBs for restoring the LVX susceptibility in resistapylori strains.

This work wassupported by a Research Grant PRIN 2017 SFBFER from MIUR, lItaly
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Introduction: Klebsiella pneumoniaecarbapenemasand New Delhi Metalledbetalactamase
(NDM)-Producing Enterobacteria (CPE) have been widely described in clinical and environmental
samples. The number of CPE detected in livestock, wildlife and companion animals is increasing.
Aim of the study was the gemic characterization of a NDi8-producingEscherichia colisolate
collected from a cat of a private house.

Materials and Methods: An E. coli strain (167624/2), collected from a liver sample of a 4 months
cat, died for parvovirus haemorrhagic enteritigas identified and evaluated for antibiotic
susceptibility with the semautomated system AUTOSCAN4 (BeckmanCoulter). After DNA
extraction with the DNeasy Blood and Tissue kit (Qiagen), and libraries preparation with the Nextera
XT kit (Illumina), the Whde-Genome Sequencing (WGS) was performed on an lllumina MiSeq
platform with a paired end run (2*250 bp). The reads quality was evaluated using FastQC, and
assembled using Shovill. Detection of resistance and virulence genes was performed via Abricate;
while the plasmid incompatibility groups (Inc) characterization using thmeflasmidFinder tools.

For the phylogenetic analyses, the alignment and the coreSNP calling were performed using the
software Purple on the 167624/2 and the 50 closest genomesjg@gtfrom PATRIC database. The
coreSNPs alignments were used to infer phylogeny via RaxML with 100 bootstrap replicates.

Results: The 167624/2 strain showed a MDR profile, being resistant to all the antibiotics tested, but
colistin, amikacin and fosfongyn. WGS analysis revealed a complex resistome for the strain,
harbouringblaNDM-5, blaAmpC, blaAmpH, aac(3}lla, aadA2, tetR, tetA, dfrA12, mphA, mdfA,
andsull determinants. The mutationsparC, gyrA andparkE genes explained the fluoroquinolones
resisance. Several virulence factors were also fotyéh, gad iucC, iutA, sitA andterC. The strain
belonged to the ST167, clonal complex Cplx The plasmid typing highlighted the presence of the
Incl2(Delta), with a 100% identity, and the multireplicon IncFll, IncFIA and IncFIB (95%, 99,48%
and 98,39% identity, respectively). TRecoli 167624/2 strain was phylogenetically closely related

to other ST16E. coliisolated from Italy and Switzerland, both of human and animal origin.

Discussion and ConclusionsThe detection of ST167 NDM-producingE. colifrom both clinical
samples and companion animal sources has been rarely reported ig, Bwchjaling Italy. Due to
the close contact between humans and pets, and the potential fespgo®s transmission, the
increase of carbapenemases found in companion animals represents a worrying trend.

34



21 - blaVIM harboring IncA plasmid from a cli nical ST69 Escherichia coli strain in
Italy

Alessandra Mercafg Vittoria Mattioni Marchettf, Federica Marchesidj lbrahim Bita3, Aurora
Piazza, Aseel Abualsha'drElisabetta Nucleh Roberta Migliavacch

1Dept of ClinicatSurgical, Diagnostic and Pediatric Sciences, University of Pavia, Pavia, Italy
’Biomedical Center, Faculty of Medicine in Pilsen, Charles University, Pilsen, Czech Republic
3Department of Microbiology, Faculty of Medicine, and Universitgspital in Pilsen, Charles
University, Pilsen, Czech Republic

Introduction : VIM (Verona Integrorencoded Metalldetalactamasgis a member of the Metalo
betaLactamases (MBLS), able to hydrolyzetalactams antibiotics, includingarbapenemsxcept

for monobactamsTo date, 69 different enzyme variants have been descihtbedl and VIM-4

being predominant in Europ€heblaVIM genes are reported in IncN, IncY, IncR and IncA plasmids.
Recently, IncA group was recognized as alternave fireservoiro of car
Enterobacteraledamily. Aim of the study was to characterize a \ffWbducing IncA plasmid
isolated from a clinical ST6Bscherichia colstrain from an Italian Long Term Care Facility (LTCF)
inpatient.

Materials and Methods On the 29 of May 2018, a rectal swab was collected from a female patient,
resident i n t he rehabi |l itat i Speciescidentificaton amdsi o v
antimicrobial susceptibility testing were performed by Vigekystem (BioMérieux) and confirmed

by AutoScan4 System (Beckman Coulter); interpretation was done according to EUCAST 2020.
Phenotypic synergy test revealed that Ehecoli strain produced MBL-type enzymePCR and
sequencing were used for carbapenemase identificatnentransferability othe abovealeterminant

was verified by conjugation experimentd/holeGenome Sequencing (WGS) of the strain was
performed on extracted DNA using Sequel | platform. Genassgembly was executed using
AMi crobial Assemblyo. The resistance genes CcO|l
the online tools ResFinder and PlasmidFinder databases from the Center for Genomic Epidemiology.
The genome annotatiamas done ¥ NCBI Prokaryotic Genome Annotation Pipeline (PGAP).

Results The strain showed a Mulbrug Resistance (MDR) profile, beingisceptible onlyto
amikacin, colistin, fosfomycin, meropenem, imipenem, ciprofloxd®®R and Sequencing assessed
the presence of bBlaVIM -1 gene variantConjugation assay confirmed the transferability of the
blavVIM -1 gene WGS revealed the presence of three contigs chromosome4(962,700 bp), an
IncA plasmid, p550 IncA_VIM 1 (162,60@p), andan IncB/O/K/Z plasmid, p550 IncB_O K Z
(100,306 bp). Th@550_IncA_VIM_1 harboredac(6'}Ib3, aadAl aph(3")1b, aph(3'}XV, aph(6)

Id, blaSHV-12,blaVIM -1, mdf(A) mph(A) catB2 a a ¢ {IbécH qnrS1sull, sul2 anddfrAl4genes
Thep550_IncB_O_K_Z plasmid resulted free of antibiotic resistance genes.

Discussion and ConclusionsWe report the first detection of a VH#+harboring IncA plasmid in a

ST69E. colistrain in Italy.This work highlights the important role of IncA plasmids in disseminating
theblaVIM -1 gene in Italian area
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Introduction : Today, infections associated with multidrtesistant (MDR) bacteria still represent a

great challenge to treat due to limited therapeutic options, thus requiring alternative antimicrobial
strategies. The research to develop more sophisticated systeffectively treat MDR bacteria is
essential and represents one of the main challenges of the 21st century. Herein, we describe the major
antibacterial features of a new molecule deriving from the humandéétasin 3 (hBD3).

Materials and Methods: The antimicrobial activity of the new peptide was evaluated ag&nst
aeruginosaATCC27853E. coliATCC13762, and. aureuATCC6538P and against MDR clinical
isolates of MethicillinResistantS. aureus(MRSA), E. coli extendeespectrum Betdactamase
(ESBL), P. aeruginosaandA. baumanniicomplex. In particular, the MIC and the MBC of the
peptide, both in the oxidized and reduced form, and the ability to influence biofilm formation and
maturation and finally the bactericidal activity of the peptide by Tkitieg assays were evaluated.

Results: In this study, we have extended the previous characterization of a short structure within
hBD3, and the new evidences confirmed that the new peptide displayed very interesting antimicrobial
features. We have fourtiat the molecule counteracts Grawsitive and Grarmegative reference
strains and MDR bacterial strains. In particular, exhibited specific activity agaiastreusATCC

andP. aeruginosaATCC strains, grown both in planktonic that in sessile form dutire biofilm
formation and maturation. Interestingly, the MIC and MBC values, obtained with both the oxidized
and reduced form of the peptide, were very low against both reference bacterial strains and multi
resistant clinical isolates. Furthermore, tikiking assays were performed to allow the assessment
of bactericidal or bacteriostatic activity, as well as for the prediction of the pharmacodynamic profile
of the novel peptide. The assays showed that peptide has very fast killing rates agairatelis

E. coliandP. aeruginosaested strains at concentrations equal to MIC and 2xMIC, respectively.
While the effect was bacteriostatic agaiisbaumanniwith dosedependent activity resulting in the
highest percentage of bacterial growth inhibita@xMIC concentration.

Discussion and ConclusionsOverall, these data suggest that the antibacterial efficiency of the new
analogue is comparable with the fldhgth hBD3 peptide and lead us to consider this molecule as a
new and effective weapon against resistant ralulig bacterial infections. The rntestep will be the
evaluation of its potential im vivo experiments also through the delivery by nanovector devices.
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Introduction. Antimicrobial resistance (AMR) represents an important threat in terms of
environmental contamination, public and animal health. There is limited information concerning the
levels of AMR in wildlife, especially with regard to the antibiotic classes inebltiee potential
sharing of the habitat with the domestic animals and the level of environmental contamination caused
by the human activities. In this study, the AMR patterns against selected medically important
antibiotics were evaluated in commensal fdiacteria from wild and domestic ungulates living
restricted areas of the Majella National Park, Abruzzi region, Italy.

Material and Methods. During October and November 2019, 35 fecal pools were collected from
wild (red deer, chamois) and domestic (cattle, sheep and goats) ruminants by means environmental
sampling Enterococcuspp. isolates were obtained by a preliminary-selective incubation ohe

samples in buffered peptone water, followed by a streaking on SBadtey agar. The species
identification of selected colonies and the antimicrobial susceptibility test for
guinupristin/dalfopristin, vancomycin and linezolid molecules were caoigdy Vitek 2 system
(Biomerieux). Finally, the relative AMR genes were detected by multiplex;peimd, primers
specific, PCR protocols.

Results A total of 15E. gallinarum 12E. faecium 11E. faecalis 6 E. hiraeand 4E. casseliflavus

were isolagéd. Among them, 18 out of 48 isolates were resistant or intermediate to at least one
antibiotic and 7/48 isolates were multidrug resistant. Resistance to quinupristin/dalfopristin, linezolid

and vancomycin was observed in 18 (37,5%), 8 (16,6%) and 7 (Lisbbdtes, respectively. For

each class under study, the resistance genes were amplified in 11/18, 7/8 and 4/7 resistant isolates.

Discussion and ConclusiondDespite the resistaBnterococcussolates were identified in both wild

and domestic ungulagethe AMR patterns obtained in this study showed some differences in relation

to the areas and the populations sampled. The phenotype resistance to linezolid and vancomycin was
observed only in domestic and wild animals that sharing the grazing larmmpadson to the wild
ungulates living in more isolated areas of the Park. In these territories the human activities are
restricted, suggesting a minor risk of resistant bacteria spreading in the environment by the livestock.
The results obtained in thisusly may provide relevant information about the potential spreading of
multidrug resistant bacteria in the environment and they suggest the importance of a One Health,
multidisciplinary approach in order to tackle the AMR challenge.
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Introduction: Streptococcus pneumonjaghe pneumococcus, is a clinically relevant human
respiratory pathogen responsible for more than a million deaths per year worldwidéadBata
antibiotics have been employed to treat infections caus& pypeumoniaéor decades. However,
penicillin-resistantS. pneumoniaestrains, frequently expressing multiple antibiotic resistance
phenotypes, have increased dramatically since the 1980s and pose serious problems in the treatmen
of infections. The Hungary19A clone, a multiple antibioticesistant gain with unusually high

levels of betdactam resistance was prevalent in Hungary during the 1990s. This clone spread also in
the Czech Republic and Slovakia but not significantly to other areas. In this work, we studied the
resistance determinants indveerotype 19A strains from Hungary, strains Hul5 and Hul7. Both
isolates are members of the same clonal complex, ST226, alsiogsevariant of the representative

strain HUN663 of the Hungary198 clone. Hul7 exhibits higlevel penicillin resistance, hereas

Hul5 is penicillin sensitive. This unique situation was used to study the development of penicillin
resistance and to understand the contribution of genes that might have played a role in conferring this
highly resistant phenotype.

Material and Methods: In this study, the whole genome sequences ofSwpneumoniaelinical
isolates from Hungary were compared using different bioinformatic tools.

Results: The mosaic structure of the genes encoding the penibitiding proteins (PBPs) from the
resistant strain Hul7 and their influence in cefotaxime resistant in two different isogenic backgrounds
were recently reported. In the present study, we focused on the analysis of the genomic regions
flanking thepbpgenes and estimated the size of reconilwnal replacements. Furthermore, single
nucleotide polymorphisms (SNPs) were detected using the BIGSdb Genome Comparator program.
We found that SNPwere dispersed across the genome, but they accumulated more in at least 6 large
regions. In total, 62 loatontained SNPs. In 36 genes the presence of SNPs resulted also in changes
at the protein level. SNPs were localized primarily in genes known to be directly invollethin
lactamresistance, such as those encoding PBPs, but were also found in othengmued in cell

wall metabolism and cell division.

Discussion and conclusionTaking together, these results support the notion lblesdlactam

resistance in the pneumococcus is a complex event that involve modifications other than just PBPs
andsuggest that a specific genetic background is required to fully express resistance.
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Introduction. The increasing phenomenon of multidmegistance itdelicobacter pylorunderlines

the stringent need of novel strategies to improve the eradication rate. Nowadays, there is a great
attention in alternative treatments based on combined synergistickeffegten antibiotics and non
antibiotic compounds resulting in a potentiated effect. Over the last years, Resveratrol (RSV) aroused
great attention due to its biological and antimicrobial activities, althougkioapplication is limited

for its poor bioaailability. In this study, we evaluated the antibacterial andvanilence effects of

RSV and new synthetized R)henol derivatives, alone and combined with Levofloxacin (LVX)
used inH. pylori therapy, in areas where Clarithromycin resistance is n@ajb6%, against resistant
clinical isolates, inn vitro andin vivo studies.

Materials and Methods. The RSV (lead compound) and R$Yenol derivatives antibacterial
activities were determined by MIC/MBC evaluation and the synergism with LVX through the
checkerboard tests. The amiiulence action was assessed by the motility inhibition, biofilm biomass
reduction and anfjjuorum sensing effect. Thexic and protective effects &SV and RSVWphenol
derivatives were also performeal vivo using theGalleria mellonellamodel that is a recognized
experimental model fad. pylori infection.

Results.Among RSV{phenol derivatives, some compounds possessed higher antibacterial activity
than RSV with a MIC reduction of-®Id in respect to the lead compound, wivg MIC values
ranged from 25%.25 mg/l. These compounds were also able to synergize with LVX reducing the
LVX MIC values under the breakpoint. Moreover, a more interestingvantence action of the
detected RS\phenol derivatives in respect to RSV vadsserved. The tested compounds displayed
no toxic effect, showing a protective effect agatispylori infection inG. mellonella.

Discussion and ConclusionsQOverall, our data underline that the neynthesizedRSV-phenol
derivatives could be considera potential strategy for innovative therapeutic schemes to tackle the
H. pylori antibiotic resistance.

This work was supported by a Research Grant PRIN 2017 SFBFER from MIUR, Italy
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Introduction Already known in ancient times, the oleolites, also called oil tinctures, are extracts of
medicinal and aromatic plants obtained through the solvent action of action of a suitable vegetable
fat oil. Oleolitesare used in various fields such as cosmetics and phytotherapy mainly for topical use.

Materials and Methods In the extraction, extra virgin olive oil was used to ensure a good
preservation of the oilBoth of the Helichrysum (Helichrysummicrophyllum Cambess. subsp.
tyrrhenicum Bacch. Brullo & Gius$oand the Hypericum (Hypericum perforatum |. var.
angustifolium was used the fresh drug, especially the flowers. The oleolites of Hypericum and
Helichrysum were testetbward 15 strains of Mililidrug-ResistantCandidaisolated from several
infection sites by patients of the U.S. of Dermatology of Sassari, thus determining the value of the
minimum fungicidal concentration through the broth microdilution method. The isolated
microorganisms inclued: threeC. albicans three C. parapsilosis three C. tropicalis threeC.
glabrata, threeC. krusej all.

Results Data analysis showed thételichrysumoleolito had a higher fungicidal activity than
Hypericumand Fluconazole.

Discussion andconclusionThe increasing incidence of fungal infections and antifungal resistance
has prompted the search for novel and effective antifungal drugs and alternative agents. Also, use of
natural antifungal products could prevent development of resistarangifumgal drugs. The aim of

this study was to find an alternative fantifugal drugs currently used in the treatment of fungal
infections. In conclusion we can affirm from the obtained preliminary data, that the oleolito of
Helichrysumcould integrate sindard antifungal drugs in the treatment of dermatological fungal
infection.
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Introduction:

Klebsiella pneumoniaearbapenemas@PC)-producing bacteria are a group of emerging highly
drugresistant Granrmegative bacilli causing infections associated with significant morbidity and
mortality. T\hre@lentfstcain afK. prnegnniagpooducing extendedpectrum beta
lactamases (ESBLSs), is associated with nosocomial infections. Hyperviiilgmteumoniaetrains

are associated with invasive infections in previously healthy adult people, and most of them exhibit
antimicrobial susceptibility. The role of virulent strains Kf pneumoniagincluding hvKP) in
neonatal infections is unknown.

The aim of our study was to revenue of the distributiolk.gineumoniaén our geographic area and
assessing the extent to which virulence determinants were carried-Kp @RRrbapenem resistance
K. pneumoniaeand CSKp (carbapenem susceptilde pneumoniae

Methods:5 0 K. pneumo n i-kpand&sOKp, collected fibrd matcR 2015 to march
2017 were characterized for antibiotic susceptibility and fully seqdeige next generation

sequencing (NGS) for the in silico analysis of resistome, virulome, -toalis sequence typing
(MLST) and core single nucleotide polymorphism (SNP) genotypes.

Results: By MLST in silico analysis we found that 52% of isolates of-KRbelonged to CC258,
followed by ST395 (12%), ST307 (12%), ST392 (8%), ST348 (8%), ST405 (4%) and ST101 (4%).
T he i n-lastambse mwestigation of the & group showed that the most detected gene was
blaSHV (100%), followed by blaTEM (92%), blakP88%6), blaOXA (88%) and blaCTX1 (32%).

The virulome analysis detected mrk operon in all studied isolates, arglwas found in three GR

Kp isolates (12%). Additionally, the circulation of virulence genes encoding for the yersiniabactin
system, its recept fyuA and the aerobactin system did not indication significant distribution
differences between GRp and CSKp.

Discussion and ConclusionsOur data suggest that the epidemiological frame in the Palermo area
(Sicily, Italy) is present and new MDR cles are emerging. However, our analysis, which included
the comparison of the virulence degree ofK}sand CRKp isolates, has unpredictably discovered
that the latter are finding highljirulent determinants and the-poesence of more resistance genes.
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Introduction Klebsiella pneumoniais a Gramnegative thatauseopportunistic infectionf
hospitalised oommunocompromised patieniBhe antimicrobialresistance (AMRYue tohorizontal

gene transfefHGT) is aided bylasmidsandmobile genetic element$articularly,carbapenem
resistantk. pneumoniadCRKP) strains have emerged as one of the ultimate challenges for public
health because of their extended antibiotic resistance and ability to ramsdigminate in the
hospital.The spread of CRKP is mostly linked to the expansion of successfufrisigllones
producing carbapenemases of various types and the main are KIEKGSi€lla pneumoniae
carbapenemase), NDM (New Delhi metdiidattamase), OXA48 (carbapenerhydrolysing
oxacillinase48), VIM (Verona integrorencoded metall®-lattamase) and IMP (Imipenemase type
enzimes), with a paradigmatic example represented bgidhal group 258 (CG258hat is found

in Europe and North Americ#n Italy, there is a surveillance of system with the aim of report all
cases of bloodstream infection due to CRKP. In this study we report the analysis of 107 CRKPs from
bloodstream infection of hospitalized patients of the Policlinico P. Giaccone of Palermo.

Materials and MethodsFrom February 2017 until now, clinical isolates have collected from blood
withanti mi crobi al MI Cs O 8 Og/ mtesisthnwe accordimgo@ e n e
EUCAST clinical breakpoints and they are submitted to a rapid molecular typing. Detection of ST
258/512 clones were detected three genes thatilark is-66 and prp by amultiplex PCR assay.

While, the main carbapenem resistance genes that were analyZgdkaecblanom, blavim, blame,
blaoxa-ssby a PCR assay.

ResultsThe study showed that 26/107 CRKP isolates belonged to the clonal complex 2888CC
with prevalence of 24%. Insteadk regards the main genes involved in carbapenem resistance, the
data showed 67/10Blakpc (63%), 1/107blavim (0,9%), 1/107blanom (0,9%), 11/107blaoxa-as
(10%), 0/10'blamp and 5/10blaxpc +blaoxa-48(5%). In addition, our study show that 186fCRKP
isolates belongetb CC-258 and are positiveldaxpc.

Discussion and Conclusiohe high prevalence tlaxpc suggestsn increasef the epidemiology

of CRKP populationin the spread of this carbapenemase resistance gene. Furthermore, our study
shows the high association between-Z38 andblakec. Our findings support the need to keep a
surveillance system to study the diffusiorcafbapenemase resistance genes in our population.
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Introduction : In the prevention of epidemic and pandemic emerging and neglected viral infections,
natural products are an important source of lead compotiatsstedtia bellaGk or ni | ki s
rhizomatous herb growing in the forest of central Vietnam. Until now, nonesesreported, and we
describe for the first time antiviral activity against a member of the Poxviridae family, Vaccinia virus
(VV), closely related to variola virus, the causative agent of smallpox.

Materials and Methods: Hb EO was evaluated oell-baseal assay for cytotoxicity, antiviral activity

against a broad spectrum of viruses responsible for important human diseases and, its potential mode
of action was characterized by virucidal studies followed by-tfr@ddition assay. Furthermore, the

safety pofile of Hb EO has analyzed trough the Transepithelial Electrical Resistance (TEER)
experiment and, a combination assay with Mycophenolic Acid (MA) was performed.

Results: Hb EO was able to strongly reduce the viral VV titerinnvitro assay at not cytoxic
concentration. EO is not endowed of direct virucidal activity and, in @r@a¢ment assay did not

exert any inhibitory activity. Inhibition was instead observed when the Hb EO was added during the
infection period. Its inhibitory effect is then etex at an early step of the viral cycle. Hb EO did not
affect the TEER and a combination treatment with Hb EO and MA, used as a reference compound,
determines both, an improvement of antiviral activity and protection of monolayers from VV
infection.

Discussion and Conclusionsin our studies, Hb EO was shown to be active against the Vaccinia
virus inhibiting a step of its replicative cycle that occurs during the early phase of viral infection. The
Hb EO safety profile shows that it did not affect the TEE then the integrity of monolayer until

48 h postreatment. Combining compounds with additive or synergistic antiviral effects is an
established approach to enhance antiviral potency, reduce potential toxicity and damaging effects as
well as to minimiz the induction of potential drug resistance. Timevitro efficacy of Hb EO
combined with MA increased the inhibitory effect of MA in a synergic way. These findings are
encouraging and additional research is ongoing to investigate whether Hb EO casngwesl
properties as a result of the complex interactions between their constituents or being associated with
their main components.
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Introduction. Onychomycosis is a nail fungal infection mostly caused by dermatophytes, particularly
Trichophyton rubrumThe disease is often intractable for both the difficulty to reach effective drug
levels at the site of infection and potential acquisition of resistdeading to frequent relapses after
therapy cessatioin addition, many currently available antifungals have been shown to induce cross
resistance to other drugs that share a similar mechanism of acéeaborole (Tvb) is the first
member of a new abs of boroftontaining antifungals, developed for the topical treatment of
onychomycosis caused by dermatophyfiesh targets the cytoplasmic leuelybnsfer ribonucleic

acid synthetase, thus inhibiting fungal protein synthésithis study, we evaluadethe emergence

and evolution of resistance agaifstb in T. rubrum which was chosen as model organism for
clinically relevant dermatophytes.

Material and Methods. FourT. rubrumstrains were usetlinimal inhibitory concentrations (MICS)
were determined by the agar dilution assdy evaluate the frequency of spontaneous mutants
resistant to TvbJ. rubrumstrains were grown on Sabouraud Dextrose Agar (SDA) plates containing
the minimal inhibitory drug concentratiomo analyze then vitro evdution of resistance tdvb,
strains were subcultured 10 times on SDA plates containinrfplal 3he MIC. After the 5th and the
10th transfer, conidia were seeded on SDA plates containiiogd Zhe MIC. To evaluate the
spectrum of resistance of the mutand other drugs (hydroxypyridone, azole, and morpholine
antifungals), MICs were determined by the broth microdilution method.

Results.Spontaneou3. rubrummutants resistant fovb were isolated with a frequency of-48nd
showed a 2to 4-fold increase in the MIC values of Tvb compared to the parental strains. In the
presence of sumhibitory drug concentrations for 10 transfefsp resistance frequency increased

to 107 and 1 after the T and the 1th transfer, respectivelythe level ofTvb resistance exhibited

by the induced mutants was not different from that of the spontaneous meuggessting that growth

in the presence of stibhibitory Tvb concentrations does noause variations in the level of
resistanceNo crossresistance to others antifungal agents was found.

Discussion and ConclusionsOverall, this study indicates that spontanedusubrum mutants
resistant toTvb can be isolated, although at low frequen@nd that sunhibitory drug
concentrations facilitate the emergence of resistant strains. The different mechanism of dsfton of
compared to other antifungals can explain the absence ofreistance development.
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Introduction. Candidaspp. are the most important cause of opportunistic mycoses worldwide.
Although more than 100 species of Candida have been describeadyghehallenging infections are
caused byC.albicans However, othelCandidaspeciesand other rare yeasts are emerging as key
opportunistic pathogens. Currently, the emergence of antifungal resistance is reported worldwide and
is still an unresolved probie Existing antifungal drugs have challenges to cope with the evolving
nature of drugresistant fungal pathogens. These issues have stimulated the search for new therapeutic
alternatives, including essential oils (EOs) that are now well recognized forrémearkable
biological activities including an antimicrobial role. Hence, the aim of this study was to investigate
thein vitro antifungal activity of nine selected EOs and some main compoagatssiCandidanon
albicansspeciesand other uncommon pathenic yeasts clinical strains.

Materials and MethodsCommercial EOs ofFoeniculum vulgar@ennel), Lavandula vera
(lavender) Melissa officinaliglemon balm)Pinus sylvestripine), Salvia officinaligsage),Thymus
vulgarigthyme red), Eugenia caryophyllatgclove), Origanum vulgaréoregano), Pelargonium
asperunfi ger ani um) and EO-pmaiiemecom@mo varct o Hérpinene,t r o n
linalool, linalyl acetate, terpinesol and thymol) has been screened for antifungal activitinaga

47 different clinical Candida nonalbicangC.krusei, C.parapsilosjs C.valida, C.lusitaniae,
C.norvegensignd uncommon pathogenic yeasBchia etchellsii/carsonii, Kloechera japonica,
Saccharomyces cerevisiae, Sporobolomyces salmoniadioical strains. Fluconazole (FLC) and
voriconazole (VRC)were used as positive contrade evaluated the Minimum Inhibitory
Concentration(MIC) and the Minimum Fungicidal Concentration(MFC)of EOs, EO main
components and drugs according to the CLSI M37 with some modifications.The final
concentrations rangdtbm 0.00191% v/v for EOs and components.

Results. Pine and lemon balm EOs showed the highest antifungal activity againsibicens
Candida with MIC range of 0.08.12% (v/v).Other most active EOs wetewe and geranium EOs
(MIC range 0.080.25%v/v).Between compoundstpinene demonstrated the greatest inhibitory
effect (MIC rangé).0020.016% v/y.As regard uncommopathogenic yeastsregano, pine, thyme

r e dpinend, carvacrol, eugenol and thymabwied the highest activitiy vitro.

Discussion and ConclusionsThese data showed a promising potential application of EOs as natural
adjuvant for management of infections éayergingCandidanon-albicansspecies and uncommon
pathogenic yeastsEOs and their components studied encourage adequately controlled and
randomized clinical investigations.
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Introduction. OXA-48-typecarbapenerhydrolyzing class D betectamases are widely distributed
among Enterobacteriaceaewith significant geographical differences. In ltaly these enzyme are
reported rarely.We notice an increase of isolates that they could be suspected forqorofl @KA-
carbapenemases, in the last months in the Verona Hospitals and we investigated the OXA enzymes
and genetic relationship of these strains.

Materials and methods.Four E.coli strains and &. pneumoniaestrains collected from purulent
specimenst the Verona Hospitals and were investigated for carbapenemase production by Carba
NP and NGTest® CARBA 5 phenotypic tests. Antibiotic susceptibility testing was performed by
broth microdilution method. Ceftazidime/avibactam susceptibility was asséseadh Etest. The
presence of OXA8 like enzymes was detected by PCR using the following designed primers: FW
TCGATTATCGGAATGCCTGC and RevVGAGCACTTCTTTTGTGATGGC that gave a product

of 735 bp. PCR products were purified using the Qiagen kit and sequ@aedins Genomics,
Germany). PCR Based Replycon Typing (PBRT 2.0 kit, Diatheva) was used for plasmid
identification and typing. For the. colistrains was performed also a PCR for the phylogenetic group
classification. MLST was perform in order to assthe strains sequence type (Pasteur scheme).
Results. Broth microdilution method tests showed that the MICs for carbapenems were lower of
breakpoint, except for twl. pneumoniaestrains that were resistant andtw@rboured also a KPC
enzyme. At the N&est® CARBA 5 the strains resulted all positive for OX8 like enzymes. The
CARBA-NP test was not able instead of detecting the presence ofcaMapenemases. All the
strains were resistant to third generation cephalosporins, ceftazidime/avibactam showed
resistances. The presence of ltexa genes was assessed through PCR and was confirmed in all
the strains, amplicons were sequenced. OXA sequence analysis revealesD®XA2XA181 and
OXA244. At the PBRT analysik. penumoniaestrains showethe same plasmid profile, while.

coli strains differed among them. A common plasmid found in these strains is the incL/N.

Both phylogenetic profile and MLST of tHe coli strains showed that strains are not genetically
related. B1 group, A/C group amR group were identified. In the same way ST86, ST303 were
identified in the MLST experiment.

Discussion.We register an increase isolation of OxArbapenemases in a hospital that is endemic
for KPC enzyme. Note of worthy is the variabiliof the OXA enzymes variants. The strains
harbouring OXAcarbapenemae are boh coli and K. pneumoniaeand also between the same
species strains are not genetically related. This represent a worrying public health treath.
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Introduction :

In recent years, carbapeneasistant Granmegative infections have been associated with@aease

in morbidity and mortality and prolonged hospitalization which translates into a significant burden
on healthcare system. In particular, the main carbapeasistant strains representedKigbsiella
pneumoniagAcinetobacter baumanngénd less ammonly byE.coli andPseudomonaaeruginosa
constitute a serious emerging problem. In order to limit the spread of carbapeEsistant
microorganisms, was conducted a surveillance in a period between June 2019 and July 2020. The
unit of Intensive TherapUnit (ICU) medical and surgery unit were involved in the study.

Materials and methods:

The colonization bycarbapenernnesistant Grarmegativewas evaluated by phenotypic methods.
While the GeneXpert CARBAR test was used to evaluate the genes cordetet¢he resistance.
Resistant isolates were identified by MALIDOF.

Results:

Our results show that at hospitalization 12,82% (110/858) of the patients were colonized by Gram
carbapenem resistarRarticulary 72,73%80/110) of the strains were positive folakpc, while

2,73% (3/110) and 0,91% (1/110) were positivefiaoxass andblanom respectively. In addition,
some strains were positive for twidferent genes: 4,55% (5/110) folakpc/blaoxa-as, 0,91% (1/110)

for blakpo/blanom and 1,82% (2/110) foblakec/blaviv. However, 16,35% of the strains resistent
phenotypically to carbapenems did not showed any of genes analized. When the hospedalizzation
was prolongated for more thame week the monitoring did not detected higer percentage of
resistance, in fact 73% (73/100) of the strains were positi@dasc, while 1% (1/100), 3% (3/100),

2% (2/100), 4%(4/100) and1% (1/100 respectively showed positivity fdslanom, blaoxa-ss,
blakpc/blaoxa-as, blakpc/blavim and blakec/blavim/ blanom. Finally, 10% (10/100) resulted positive

for blakpc/blanpm.

Discussion and Conclusion:

Spread of carbapenemgsducing Gram negative has been increasingly reported worldwide. Given
the limited therapeutic options available, the accurate and timely detection of -Nidllucing
carbapenennesistant Granmegative is vital in order to control their spread. An international effort

is needed to control the spread of these multiresistahbgens. With limited treatment options,
scientists need to develop new antibiotics and novel molecules to treatpdBitWe bacterial
infections. There is an urgent need for infection control and continued global monitoring of isolates
that harbor the NBI enzyme, as evidenced by recent outbreaks. Our results are in according to the
international reports dimostrating that also in our geographic area the misure for control of the spread
of resistant strains are not deferible.
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Introduction: Enterococci are intrinsically resistant to many commonly used antimicrobial agents,
and may harbor different degrees of blestam restance Enterococcus faecalistrains penicillin

and ampicillin resistant are rare and have been associated with increasing production or aminoacidic
substitutions of lowaffinity PBP4. Moreovermenicillin-resistance amorig. faecaliclinical isolates

have been recently reported in many countries. This phenomenon is of a big concern, as synergistic
combination with cell wallhctive agents is frequently used in treatment of enterococcal infections.
Ceftobiprole is an advanced cephalosporin thiads to multiple PBPsleading to anin vitro
antibacterial and bactericidal activitWe investigated thén vitro antibacterial and bactericidal
activity of ceftobiprole and its synergistic activity combined with othetalactans against clinical

E. faecalisisolates belonging to diverse antibiet&sistance classes.

Materials and Methods: 40 clinical E. faecalisisolates belonging from bloodstream infections
(BSlIs) were analysed for their antibiotic susceptibilities and synergy testing was perfoymed
gradientcross method. The combination analysed were: ceftobipheteampicillin, imipenem and
piperacillin/tazobactam. Bactericidal activity of ceftobiprole and comparators was performed by
Time-kill curves against representative isolates possesvegse phenotypes of resistance to beta
lactams, and belonging to diverse antibigsistance classes.

Results: Ceftobiprole MIGoowere 2/8 mg/L. There was good agreement between gradient test and
broth microdilution methods. Henicillin-resistant strains were detected, showing reduced
susceptibility to ceftobiprole. Imipenem, ampicillin and piperacifinobactam represented efficient
combinations (88B5% synergistic/additive effect). In particula. faecalis showed largely
synergistic effects in combination with imipenem (41%) and ampicillin (36%). -Kitheurve
analysis demonstrated the potent ceftobiprole bactericidal activity, higher than that of the comparator
drugs.

Discussion and ConclusionsCeftobiprole exhibited potentn vitro antibacterial and bactericidal
activity against clinicak.faecalisstrains, and a good synergistic activity in combination witlp-all
lactans testedalso against vancomyeine s i s t daotamase prdducing strainehe gradient
cross method provided a valuable alternative test to estimate synergism between eadtiwell
agents, useful for a rapid evaluation of the efficacy of the combination therapy.
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INTRODUCTION . Acinetobacter baumannii (Aly a Gramnegative nosocomial pathogen, which
frequently shows acquired multidrug resistance (MDR) to different antibiotic classes including beta
lactams, fluroquinolones, and aminoglycosides. Acquired class D carbapenemases pr@aXétion (
23like, OXA-24-like and OXA58-like) and the oveexpression of OXA51-like driven by ISAbal
insertions, aréghe most common mechanisms of carbaperesistance. Moreover, NDigroducing

Ab have been recently reported worldwiddere we report the phenotypic and genotypic
characterization of the first case of an NEIMproducingAb (AOUC-FI-11) detected in Italy from

the bronchoalveolar lavage of an inpatient with pneumonia, reporting a travel history to Niger, Africa.

MATERIALS A ND METHODS. The antimicrobial susceptibility test was performed by reference
broth microdilution according to ISO 20716 2019. Results were interpreted according to EUCAST
v.10.0 clinical breakpoints (for cefiderocol, nepecies related PK/PBreakpoints were used). &h
isolate was subjected to Whaeenome Sequencing (WGS) by MiSeq (lllumina® San Diego, CA,
USA) and MinION platforms (Oxford Nanopore Technologies, UK), @adovahybrid assemblies
were generated with Unicycler v. 0.416.silico detection of resistance genes and the international
clonal lineage (IC) was performed by specific webtools. Elecaasformation experiments were
carried out usingA. baumanniiATCC17978 as recipient host. Transformants were selected on
Mueller-Hinton agar supplemented with 32 mg/L ceftazidime and screenddaf@iv gene using
RealTime PCR.

RESULTS. AOUC-FI-11 was resistant to meropenem, gentamicin, cefiderandl ciprofloxacin,
but susceptible to amikacin (MIC = 04 mg/ L)
that blanom-1 was harbored on transposon1P®, carried by a 66266 bp plasmid (pAOUC-11)
which also carried aminoglycosidesg€(3)}11d) andphenicol floR) resistance genes. In silisdLST
analysis showed that theolate belonged to IC8, ST44The pFtAOUC-11 plasmid could be
transferred toAb ATCC17978. Transformant showed increased MIC values for carbapenems,
cefiderocol and gentamicinpmpared to the empty recipient.

DISCUSSION AND CONCLUSIONS. To our best knowledge, this is the first report of a clinical
isolate of NDM1-producingAb in Italy, even if these isolates have beecreasingly observed in
Asia, Africa, South America anBurope, including France, Germany, Serbia and Slovdiha.
isolation of an NDM1-producing Ab in Italy, a country showing an endemic prevalence of
carbapenennesistantAb, is alarming and its presee may be undetected without specific molecular
characterization of the carbapenessistance mechanism.
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Introduction Cystic fibrosis (CF) patients are predisposed to chronic lung infection, mainly caused

by Pseudomonas aerugingsahich ultimately leads to pulmonary failure and death. The infection
cannot be eradicated despite of regimens of nebulized Tobramycin (T@8Ypdhe multidrug
resistance oP. aeruginosand its ability to form inherently antibiotice si st ant Dbi of i | 1
reposi ti onithagi®thedimdipg obnaveltiherapeutic indications for existing drugsa
promising tool to search foaantimicrobial discovery. In this study, 9 drugs were tested for their
activity in vitro against selecte. aeruginosasolates from CF patients.

Materials and Methods. Six P. aeruginosasolates from CF patients were selected because strong
biofilm producers (as assessed in microtiter plates by crystal violet assay) androglitesistant
(MDR) (i.e., an isolate resistant to at least three antibiotic classes among aminoglycosides,
antipseudomonal penicillins, cephalosporins, carbapenems and fluwtoongs). The susceptibility

of P. aeruginosaisolates was assesséd vitro towards of TOB and 9 existing drugs: ribavirin
(antiviral), toremifene (nonsteroidal antioestrogem)kyclozanide (anthelmintic), meloxicam
(nonsteroidal antrinflammatory drug), apramycin (veterinary aminoglycoside)luérouracil
(antineoplastic), actinomycin D (antineoplastic), furosemide (diuretic) and ciclopirox (antifungal)
The minimal inhibitory and bactericidal concentrations (MIC, MBC) were medswsing
microbroth dilution method.

Results Ribavirin, oxyclozanide, meloxicam and furosemide (MIC, MBC > 1024 pg/ml), and
toremifene (MIC, MBC > 330 pg/ml) showed no antibacterial activity. Actinomycin D (MIC, MBC:
133->266 pg/ml), ciclopirox (MIC:128512 pg/ml; MBC > 1024 pg/ml) and-Buorouracil (MIC:
128->1024 ug/ml; MBC: 1024 >1024 ug/ml) exhibited poor activity, although isolalependent.
Apramycin was the most active drug, being active against all isolates with MIC values ranging from
8 to 64 pg/ml, whereas MBC ranged from 32 to 256 pg/ml. Furthermore, MBC/MIC ratio values
(range: 1i 4) indicated bactericidal mechanism of action. TOB MIC values ranged from 0.5 to >64
pg/ml; the activity of apramycin is not affected by tobramycin reststa

Discussion and ConclusionsApramycin is a unique member of the nebramycins and is used to treat
Gramnegative infections in veterinary medicir@ur results showed it is actiagainst MDRP.
aeruginosaisolates, including those resistant to tobyaim. Further studies are needed to evaluate
the applicability of apramycin to be used as a therapeutic antibiotic adair&ruginosaung
infections in CF patients. In this regard, amtfilm assay and synergy studies with TOB are ongoing.
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Introduction . We are facing the SARSoV-2 pandemic. At the moment no studies have specifically
assessed COVH29-associated superinfections and antimicrobial drug resistance. The aim of this
work was to investigate the onset of bacterial infection regardless the time ofXQowifiction in
bronchoaspirate (BA) samples of patients with initial d@gis of Covidl9 and need of assisted
ventilation, and bacteria involved.

Material and Methods. 25 patients with Covid9 infection and with assisted ventilation were
evaluated also for bacterial superinfection. SAR®-2 nucleic acid were extracted fmoBA by
Seegene Nimbus and the target amplification was performed by AllplexifDd¥@ assay kit
(Seegene). BAs specimens were treated with dithiothreitol 1%, at 1X, 30 min at room temperature.
20 pl of treated samples were streaked out on medium pladem@rbate at 37°C ovaright. All

isolated strains were identified by VITEK MS MALBOf (BioMérieux, France) system and
antimicrobial susceptibility was determined using agar diffusion test.

Carbapenemase type was investigated by thelBi§s Carba 5 (Bitech).

ResultsAll patients were hospitalized and treated at the beginning for d®vidfection and in all

of them SARSCoV-2 virus genomic sequences were detected and amplification usually start at early
cicles. SARSCoV-2 presence in the BA have begrecked and monitored also in the subsequent to
the adimission sample.

Only 3 patients out of 25 showed a negative or not significative culture for the time that they were
followed. Twentytwo out of 25 showed at least one bacteria specie onmaren

The most frequently isolated bacterial species®aseruginosal? patients out of 22 with positive
cultures followed byKlebsiella pneumoniam 8 patients out of 22.

Twelve strains out of 17 the. aeruginosastrains were carbapenem resistart aere isolated with

high load. Six patients showedka pneumoniadKkPC producer. Except that in a patient that we
isolatedS. pneumonige typical agent of community acquired pneumoniae, all other microorganims
registered belong to the etiological agesfthospital acquired pneumoniae.

Note of worthy is that viral load have been decreased in all patients and bacteria took place of virus.

Discussion and Conclusion$38% of the patients with Cowt9 in the intensive care unit developed

a bacterial suparfection. These data suggest that bacterial infection may play an important role in
the evolution of Covidl9. The most isolated microrganism was the carbapenem redistant
aeruginosdollowed byK. pneumonia&PC producer, so most of the case registiDR resistant
microorganisms. Usually superinfection appear when the virus showed a lower viral load and then
patients resulted negative for SAR®V-2 virus.
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Introduction: Staphylococcus aureusfections associated with implanted medical devices are
difficult to treat and require lonkasting antibiotic therapies, especially when device removal is not
possible or easy such as in the case of joint prostheses. Biofilm formation is a majof taat@aent
failure and infection recurrence. This study aimed to test, for the first timi Witeo combination

of tedizolid plus rifampicin on methicillisensitive and methicillimesistantS. aureusmature
biofilm. Clinical MRSA isolates from patigs with biofilmrelated bloodstream infections were
included in this study in order to obtain preliminary results about the effect of rifart@dszolid
combination.

Materials and Methods: Minimal inhibitory concentrations of tedizolid, daptomycin, aifi@mpicin

for two S. aureusreferencestrains (MSSA ATCC 6538 and MRSA ATCC 43300) and clinical
isolates were determined. Matug aureusbiofilms of the strains were treated with one or a
combination of antibiotics at their MIC or multiples of theC. Biofilm biomass and the onset of
rifampicin resistance were evaluated by crystal violet staining method and CFU count, respectively.

Results: The combination of tedizolid with rifampicin significantly disaggregateefpnaed biofilm

of both referene strains at clinically meaningful concentrations. Notably, the onset of rifampicin
resistance was completely prevented when biofilms were treated with tedizolid and rifampicin
combination. Moreover these effects were similar to those obtained with dajotqutus rifampicin,

a welkknown and widely used combination. Preliminary results on MRSA clinical isolates mirrored
the efficacy of this combination in reducing biofilm biomass and preventing rifampicin resistance
onset.

Discussion and ConclusionsOur results onS. aureusiofilm, together with previously available
data, suggest a complementary activity of this combination. Indeed, rifampicin is known to be able
to disaggregat8. aureudiofilm, while tedizolid has a good antimicrobial activity agajianktonic
bacteria and it has been demonstrated that inhhitsureusbiofilm formation. So, it is easy to
speculate that rifampicin and tedizolid combination has biediisnupting ability and that could also
prevent dissemination and subsequent lmofegrowth from biofilmdetached cells; this is a usually
encountered complication in biofikmelated infections leading to treatment failure and infections
recurrences. Furthén vivo studies are needed to confirm the validity of this promising thetiapeu
option that can be useful against biofilesociate®. aureusnfections.
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39 - Molecular characterization of S. pneumoniae causing invasive infections in
Liguria (2017 -2019)
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| NTRODUCTI ON

Streptococcus pneumbnthe main causes of invas
as bacteraemia and meningitivsal eint @glnle uargpec ogerece
vaccine (PVC13) was introduced for peuBliaeaeeus

serotype replacement $.s pmn ewmsreina gyhpeen osmernvoeni il
mandatory to predictlantdhmenstaoadyPVCh8 poeeal
meningitis and bactner2@enii a nidn 20i1Pu rwiass katavaat

MATERI ALS AND METHODS

116 casesSofpnevmbeiv&ee on (72 isolated by bl oo
l'i qui d-CSHFmpweeesspor ted i n Li-2g0ulrPneeudocobnogal20&7r
coll ected at the Microbiology Unit Policlini
invastiions. l denti fication resultsTOAF (@Vilt ekst

bi oMeri ux, Fraspexidnad WPYRatapgeitesnng the aut
det er mi ned -sbpye csiefrioct ypolnygmer ase Chain Reaction

RESULTS

Of the 116 strains, the most common serotypes
9V (3,45% each one), 14 (2,6% véaeB8C(faymHhbdpapd
strains beRVWAQPgEds ¢drodbthype and 65, 9% bl ood and C

DI SCUSSI ON AND CONCLUSI ONS

PVC13 has been introduced into national immunization programs since 2010, and international
surveillance studies demonstrated that ttaccine had an additional impact, targeting the serotypes
unique to PVC13, as well as continuing to protect against the PVC7 ser@ypmsthe majority of

our recently isolated strains belong to nonPVC13 serotypes, serotype replacement has n@unred i
geographic arealn particular, in the last year, the strains belonging to nonPVC13 serotypes reached
85,7% of all isolates. This result shows that the PVC13 had a protective effect against the widespread
invasive serotypes in the past, howevemay have played a decisive role in serotype replacement
and spread of the othemrulent strains that are not covered by the polysaccharide vacBags.
shown in this study show that the burden of pneumococcal disease remains lyyeatite present
scenario, IPD active surveillance is needed as welc@stinued research into novel vaccine
development.
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Abstract

The SARSCoV-2 pandemic urgently calls for the development of effective preventive tools currently
not available. COVIBL9 hits greatly the elder and more fragile fraction of the population boosting
the evergreen issue of the vaccination of older people dévelopment of a vaccine against SARS
COV-2 tailored for the elderly population faces the challenge of the poor immune responsiveness of
the older population due to immunosenescence, comorbidities and pharmacological treatments.
Moreover, it is likely bat the inflammaging phenotype associated with age could both influence
vaccination efficacy and exacerbate the risk of COXYID r el at ed fAcytoki ne st
an overlap between the factors which impact vaccination effectiveness and thoseghuirblence

and worsen the prognosis of SAR®V-2 infection. The complex and still unclear
immunopathological mechanisms of SARSV-2 infection, together with the progressive age
related decline of immune responses, and the lack of clear correlg@ieganttion, make the design

of vaccination strategies for older people extremely challenging. In the ongoing effort in vaccine
development, different SARSoV-2 vaccine platforms have been developed and tested in pre
clinical studies while only a small ftion of these are currently being tested in the older population.
Recent advances in systems biology integrating clinical, immunologic, and omics data can help to
identify stable and robust markers of vaccine response and move towards a better unugistandi
SARSCoV-2 vaccine responses in the elderly.

Here, we reviewed the data on the impact of the elderly immune status in the response to vaccination
and investigated the plans for inclusion of elderly subjects in clinical trials of candidate GARS

2 vaccines. We report that the major risk factors which are associated to and predict a poor prognosis
of SARSCoV-2 infection are in fact the same that hamper vaccination effectiveness in the elderly.
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Novel compound® control Human herpesvirus 6 infection.

Gentili Valentinal, Bortolotti Darial, Rizzo Sabrinal, Giovanna Schiumal, Marchetti Paolol,
Trapella Claudiol, Rizzo Robertal. 1University of Ferrara, Department of Chemical and
Pharmaceutical Chemistry, Ferrar#taly

Introduction : An increased awareness of diseases associated with Human herpesvirus 6 (HHV6)
infection and reactivation in both immunocompetent and immunocompromised patients has resulted
in a growing interest in the evaluatiaf the best treatment options available for the clinical
management of HHV6 disease. However, no compound has yet been approved exclusively for the
treatment of HHV6. Thus, clinicians most often utilize the -aptomegalovirus (CMV) agents
(ganciclovir, cidofovir and foscarnet) for the clinical treatment of HHV6, as in cases of HHV6
encephalitis. For this reason, the identification of -6 compounds provides a valuable
opportunity for developing efficient antiviral therapies.

Materials and Methods: We synthetized two different classes of molecules that present in one case
the substituted rhodanine nucleus (1) and the second one the thiobarbituric moiety (2) (Figure 1)

(Cagno V et al. 2018).
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Figure 1

The substituted furan was obtained via Suzgkipling using the correspondingdmyl-furanyl2-

boronate and the-do-salicilic acid as a starting material for the synthesis of both compounds. The
aldehyde obtained by this strategy has been used for a Knowenagel condensation with rhodamine
derivéive to produce compound 1 and thiobarbituric acid to obtain compound 2. Compounds 1 and
2 has been characterized by matimensional and bdimensional NMR and by HPLC to confirm

the structures and the purity grade. The two compounds were tested oibAdlldhd HH\:6B

infected T cells. The levels of viral DNA, RNA and proteins were determined by Real Time PCR,
RT-PCR and immunofluorescence.

Results We report two compounds displaying an atiiV6A and HHV6B activity. The compounds
inhibited both viral enyr (p=0.02) and cefto-cell transmission (p=0.015) in in vitro models of
infection. These compounds are not cytotoxic and do not alter cell functions (protein expression, cell
viability, mitochondrial activity). Due to their lipid oxidation ability, we lothesize a mechanism

on the viral envelope that affects the fluidity of the lipid bilayer, thus compromising the efficiency of
virus-cell fusion and preventing viral entry.

Conclusions These compounds present a selectivity for HHV6 envelop, withoutffaty en cell
membrane. These results might be associated with the staticity of viral envelopes that are without any
repair mechanism, in contrast with the biogenic membranes of the cells that are endowed with plenty
of tools to repair membrane damageltgration. We suggest a possible use of these new compounds

to inhibit HHVE life cycle and prevent disease progression.
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Introduction. Measles virus (MV) remains one of the major causes of childhood morbidity and
mortality worldwide despite extensive efforts towards its eradication through wide vaccination
programs. The disease is generally-8gifted but can lead to lif¢hreatening complications related

to the transient immune suppression and to the central nervous $g3t&ninvasion. Among the
antiviral treatments, the monoclonal antibodies (mAbs) become recently one of the most accepted
therapeutics and a large number of neutralizing mAbs have been proposed against MV, mainly
directed to the viral envelope glycoprotéi.

Materials and Methods. Here we have applied the results of fundamental research to identify and
validate effective conformatiespecific fusion (F) protein specific mAbs fronpanel of hybridoma
cell clones. These mAbs were tested for theirtralizing activity and their specificity vitro.

Results.Plaque reduction assay showed that a mAbs clone endows a potent inhibitory effect on wild
type MV infection in target cells, and that it specifically detects theéysien conformation of th

MV F, both the wildtype and the CN@&dapted variantn addition, we defined the sequence of the
singlechain fragment variable (scFv) of the most effective mAb to desggmall antibody fragment.

Discussion and ConclusionsAlthough the molecular besremains incomplete, our results suggest
that the neutralizing activity of the mAbs for MV infection represents a potential therapeutic strategy
for prophylaxis in people at risk. The scFv is small enough to conceive its use also as potential
treatment bsevere CNS complications.
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INTRODUCTION : Human cytonegalovirus (HCMV) is a widespread lifelong pathogen whose
infection usvually doesndét produce overt mani f
immunocompromised individuals, such as transplant recipients and AIDS patients, and if yerticall
transmitted to the fetus, HCMV can be associated with severe, even fatal, diseases. Although several
drugs have been successfully employed against HCMV infection, their use is restricted because of
toxicity, occurrence of serious side effects and vigalstance. Consequently, there is an urgent and
unmet clinical need for less toxic, but highly effective, antiviral agents that can be safely administered
against HCMV. Strigolactones (SLs) are a new emerging class of plant hormones with many and
well-known functions in plantelated fields, while their roles on human cells and their potential
applications in medicine are far from being fully exploited. In this context, the goal of this project is

to define SLs antiviral activity during HCMV infection.

MATERIALS AND METHODS : We investigate the antiviral activity of a panel of SL analogs,
called THEGO, EDOTFEGO, EGQ10, and GR24, in Human Foreskin Fibroblasts (HFFs) during
HCMV infection via virus yield reduction assays. Focusing orHGO and EDOTEGO, wealso

employ attachment assays, entry assays and western blot analysis to clarify their effects during
HCMV replication cycle. Furthermore, we investigate the capability of SL analogs to modulate cell
death pathways in HCMV infected cells using Annexinndlgsis andn-vitro analysis of Caspase 3
activity. Finally,in-silico docking was used to predict possible viral molecular targets of SL analogs.

RESULTS: We demonstrate that FHGO and EDOTEGO, and their derivatives FABC and
EDOT-ABC, significantlyinhibit HCMV replicationin vitro. Interestingly, SL analogs do not affect

the first steps of HCMV infectioni.e., attachment and entrybut dramatically impair late protein
expression, including that of the HCMV tegument protein UL99 (pp28). Finally, we suggest that the
SL-dependent induction of apoptosis in HCMV infected cells, during the late stages of infisction,
contributing mechanism to SL antiviral properties.
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DISCUSSION AND CONCLUSIONS: These findings indicate that SL analogs-EBO and
EDOT-EGO may be promising candidates for a new class of antiviral agents for the treatment of
HCMYV infections.
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Introduction. Mycobacteium abscessudA) is an opportunistic pathogen intrinsically resistant to
many antibiotics, which is frequently linked to chronic pulmonary infections in immunocompromised
patients.Cystic Fibrosis (CF) is a genetic disease characterize@rdmysmembrane conductance
Regulator channel (CFTR) impaired functions, that is often associated to chronic infections, including
those due to MA, causing high morbidity and mortality rates in CF patientsis study, we have
evaluated the efficacy @poptotic body like liposomekaded with phosphatidic acid (ABL/PA),
phosphatydilinositol hosphate (ABL/PI3P) or phosphatydilinositepbosphate (ABL/PISRall
bioactive lipids involved in the activation of phagocytosis machinery,ibatitro andin vivomodels

of MA infections.

Materials and Methods Differentiated THPL1 cells (dTHP1), used as a model of human
macrophages, were treated or not with CFTR inhibitovjtro infected or not with MA, and finally
stimulated with selected liposome forratibns. ABL efficacy was evaluated in terms of i) bacterial
uptake, ii) phagosome acidification, iIROS production and iv) intracellular mycobacterial killing.
The efficacy of treatment with selected liposome formulations was also evaluatedvimmodel of
chronic infection with MA, in terms of leukocyte recruitment and pulmonary bacterial burden.

Results. Results show thah vitro stimulation with ABL loaded with PA, PI3P or PI5SP of human
macrophages, treated or not with inhibitor of CFTRRomotes both MA internalization and
intracellular killing. Moreover, dTHR cells, infected or not with MA, show a significant ROS
production ad phagosome acidification following liposome stimulation. Finally, the aerosolic
treatment with ABL carrying PA, PI3P or PI5P in the murine model of chronic MA infection induces
a significant improvement in pulmonary mycobacterial clearance, which igiaesb with the
reduction of leukocyte recruitment.

Discussion and ConclusionsAltogether, our results support the possibility of using bioactive
liposomes as hoslirected strategy that may represent an additional therapeutic tool for the control
of MA infections, with the advantage to reduce the potentially tissue damaging inflammatory
reactions observed during chronic pulmonary infections.
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Staphylococcus aureus clones on M@&3 cells.
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!Department of Biomedical and Biotechnological Scien@&&®METEC), University of Catania,
95125 Catania, Italy.

?Oasi Research InstitutdRCCS, Via Conte Ruggero, 73, 94018 Troina (EN), Italy;
3Department of Drug Sciences, University of Catania, 95125 Catania, Italy

Introduction : It is well-known thatStaphylococcus aureus able to invade and persist within Ron
professional phagocytic cells such as osteoblasts. In the present study the toxicity of two different
Methicillin-resistantS. aureus(MRSA) strains, 2SAST239lll and 10SA-ST228l, and of the
Methicillin-sensitiveS. aureugMSSA) ATCC12598ST30 used as control, was tested in 18&
osteoblast cells. We also determined their influence on the gene expression of intérlgLi),

tumor necrosis factor alpha (TNF) ,nsfdrmireg growth facteb 1 (-G GF, and met abol
glyceraldehyde -phosphate dehydrogenase (GAPDH) as well as of nuclear facteidt@d factor

2 (Nrf2) and its downstream effector heme oxygenase rX}HMaterials/methods: Thatracellular
frequency of thehree different bacterial straimgas evaluated with Immaging Flow Cytometry at a
multiplicity of infection (MOI) of 100:1. The evaluation @fternalization and persistence on the
viability of MG-63 cells was performed by MTT ass&@ene expession analysis was performed by
guantitative Reallime PCR, using human Quantitec primers. All the experiments were performed at

3 and 24 hours p.i. with bacterial straiResults:Despite the already demonstrated similar abilities

of internalization ad persistence of ATCC12598T30 and 2SAST239lll strains in MG63 under

our experimental conditions, we demonstrated that the decreased cell viability due to the presence of
bacteria inside cells is not proportionally related the number of cells. We deated that 2SA
ST239lIl was the only clone 0§. Aureusble to significantly increase the gene expression of both
pro-inflammatory cytokines It6 and TNFU i n-63 M<Eeoblast cells at both time points; 2SA
ST239lll was also able to determine a strongregulation of TGFb 1 and GAPDH mRN
hours p.i.; ngher the ATCC12598 nor the two MRSA induced oxidative stress phenomena-in MG

63 cells (no changes in NADPH oxidase and inducible nitric oxide synthase gene expression),
although a very different expression pattern towards Nrf2 and l€ivation was obseed among

the different clones.

Conclusions:Our results, can open a new way of considering therapies, going in the direction of an
individualized therapeutic strategies that should take into account the difference existing between
MSSA and MRSA as welhs the distinctive features of the different clones. Not only, therefore, a
different antibiotic approach but also a starting point for considering possible therapeutic strategies
against staphylococcal damage such as the inhibition off GF p r o d thecsélectovaninhibition

of TGFb1 signaling.
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40 - Canine Coronavirus (CCoWll) infection provokes autophagy and impairs
cellular iron metabolism

Filomena Fioritd, Carlo Irace, Marialuisa Piccold, Maria Grazia Ferrard, Francesca Paola
Nocerd, Rita Santamarig Luisa De Martind

!Department of Veterinary Medicine and Animal ProductiBepartment of Pharmacy,
University of Naples Federico Il, 80137 Naples, Italy.
filomena.fiorito@unina.it rita.santamaria@unina.it

Introduction - CCoV is a single positivetranded RNA virus, belonging to Coronaviridae family. It
mainly causes enteric disease in young puppies. Generally, in-catbfiost interaction, viruses
takeover cellular machinery, inducing alteration in the regulation of numerous metabolic processes.
For exampleiron metabolism is essential, hence infection mainfleenced by cellular iron status.
Indeed, to efficiently replicate, several viruses require-igpiete host. Furthermore, it has been
established that some viruses specifically infect cells through binding to transferrin receptor 1 (TfR
1), the main potein involved in cellular iron upake. Iron metabolism has been proposed as a
potential therapeutic target during infections. To date, the role of iron in coronaviruses infection has
still to be elucidated. Here, we have thereby investigated the cealigponse to CCoV infection,
evaluating the iron homeostasis regulation in a canine fibrosarcoma cell {#f).(A

Materials and methods- A-72 cell line, bioscreem vitro, cytomorphological and Western blot
analysis.

Results - Following CCoV infecion in A-72 cells, by bioscreen and morphological analysis, we
detected signs of apoptosis, as previously observed, and autophagy. Apoptotic cell death was
accompanied by a decrease of @moptotic surviving protein. Autophagic alterations were due to
increased levels of LGB and Beclin 1. The influence of CCoV infection on cellular iron metabolism
was evaluated by investigating the expression of the main proteins involved in maintenance of iron
homeostasis. We detected anragulation of TfR1 expres®n associated to a dowegulation of

ferritin, the most important iron storage protein. We further detected a reduction of superoxide
dismutase (SOD) expression, which indicated an impairment of cellular antioxidant defence.

Discussion and Conclusions CCoV, an important canine coronavirgsimulated both apoptosis

and autophagy. Furthermore, by enhancing irottalkp and reducing its sequestration in ferritin, a
deregulation of iron metabolism occurs resulting in-depemlent oxidative stress, as indicated by
failure of cellular antioxidant mechanism. Overall, these preliminary results suggest a potential
central role for iron metabolism during coronavirus infections.
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41 - Citrullination and Herpes Simplex Virus type 1 in fection: implications for
neurodegenerative disorders.

SELINA PASQUER1), GLORIA GRIFFANTE (1), FRANCESCA GUGLIESI (1), MATTEO
BIOLATTI (1), SERGIO FERNANDO CASTILLO PACHECO (1), MARCO DE ANDREA (1, 2),
VALENTI NA DELLG6OSTE (1), SANTO LANDOLFO (1).

(1) Department of Public Health and Pediatric Sciences, University of Turin, Turin, Turin, Italy
(2) Center for Translational Research on Autoimmune and Allergic Diseasd, 28100 Novara,
Italy.

INTRODUCTION : Herpes simplex virus type 1 (HS}) is a neurotropic virus that infects most
humans, attaining 90% prevalence by the sixth decade of life. The disease appears as cold sores,
typically seen on the lips or face, with primary infection usually during chadh®dhe virus remains

latent in neuronal cell bodies and reactivates due to stress, illness and other unknown factors
throughout an individual's life. In some cases, individuals can develop adverse reactions such as
herpes simplex encephalitis (HSE). Moreq recent evidence suggests the involvement of ISV

in the etiology of Alzheimer's disease (AD). Sporadic AD is a complex multifactorial
neurodegenerative disease with evidence indicating coexisting-pathibgen and inflammatory
etiologies.Citrullination is a postranslational modification (PTM) catalyzed by peptidyl arginine
deiminases (PAD) that convert peptidylarginine into peptidylcitrulline, whose dysregulation has been
associated wi t h Al zhei mer 0s di s e a sAgainsh thid ot h
background, the goal of this project is to characterize the citrullination during infection witLHSV

in differentin vitro models. MATERIAL AND METHODS: We investigated the PADs expression
profile in Human Foreskin Fibroblasts (HFRfrican green monkey kidney cell&/ERO) and

Human Neuroblastoma Cell Line (SHSY during HSV1 infection using both Real Time
guantitative PCR and Western Blot analysis. Furthermore, we determined the pattern of citrullination
during infection using a citrull@specific rhodamine phenylglyoxal (RhRGased probe.

RESULTS: We demonstrate that HSY triggers PADs expression in all tested cell lines both at
MRNA and protein levels. Interestingly, HS\replication rate is strongly impaired in the presence
of Cl-amidine and BBCl-amidine, two specific paRAD inhibitors, indicating that citrullination is
required for HSV1 replication. Interestingly, the overall citrullination profile obtained with the
citrulline-specific probechanges consistently at differenetpoints during infection.

DISCUSSION AND CONCLUSION: These findings could shed light on the role of HE\h the

pathogenesis of AD, providing new molecular mechanisms that could be exploited for advanced
medical interventions.
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44 - Phage-resistance mechanism in KPGproducing Klebsiella pneumoniae of th e
clonal group 258 clade Il lineage
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M. DOANDREA

Department of Medical Biotechnologies, University of Siena, Siena, {2épartment of Biology,
University of Rome i IDepartmeén of uagical Bcienc&@midntegrated a |
Diagnostics (DISC), University of Genoa, Genoa, Itdfyepartnent of Experimental and Clinical
Medicine, University of Florence, Florence, Ital$Microbiology and Virology Unit, Florence
Careggi University Hospital, Florence, Italy.

Introduction. Antibiotic resistance is recognized by the World Health Organizatsoane of the

most important threats for public health of thé&@dntury, due to a wide dissemination of multidrug
resistant (MDR) bacteria. Bacteriophage therapy is a promising alternative to conventional
antibiotics, notwithstanding the need to chagdze these viruses before their potential clinical use.

A required major piece of information for the use of phages in therapy is the definition of the
molecular targets exploited to infect bacteria. This also allows the rational design of phage cocktails
so to limit the onset of resistant mutants. In this work, the genetic basis of resistance to the lytic phage
phiBO1E by its susceptible hastebsiella pneumonia@PN) KKBO-1 has been studied. This strain

is a member of the clade Il of the clonal group (CG) 258, which is the main CG responsible of the
worldwide diffusion of KPN producing the KR€rbapenemase.

Materials and Methods.KKBO-1 mutants resistant thfiBO1E were obtaineih vitro by exposure

of KKBO-1 at high multiplicity of infection. Lysogeny was excluded by a PCR assay using primers
targeting phagspecific genes. One mutant, designated-lB®1, was selected for subsequent
experiments. Virulence dBO-FR-1 was evaluated in th@alleria mellonellainfection modelin
comparison with the parental strain. Whgkenome sequencing (WGS) of BER-1 was performed

to explore potential genetic differences with KKBO

Results.All randomly selected phagesstant mutantsnE9) exhibited a rough phenotype and were

not lysogenic. Infection with B&R-1 was significantly associate@ yalue< 0.0001) with lower
mortality (ogLDspat 72 hours O8 CFU/ |l arva) wheloglbPse mpar
at72 hours of 7.171 + 0.3465 CFU/larva). Analysis of WGS data showed theEBdiffered from

KKBO-1 by a single nonsense mutation into wigaP gene, which encodes a glycosyltransferase
involved in the first step of the biosynthesis of the capsular potysride (CPS).

Discussion and Conclusions. Results from this study suggest that the target used by this phage to
infect KKBO-1 is a component of the CPS. Indeed, it is expected that theemse mutation
observed in thevbaPgene leads to a lack of the production of the CPS by the phage resistant strain.
Consistently, BEFR-1 exhibited a rough phenotype and was less virulent than its parental strain in
the G. mellonellainfection model, providing further evidences about ttegomrole of CPS for KPN
virulence. Altogether, these results suggest that, in the context of the interplay among phage, bacterial
pathogen and host, the emergence of bacterial resistance to the phage may be beneficial for the host.
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47 - Copresence of Streptococcus pyogenes and SARE0V2 in the upper way tract
of children; an important missing information?
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lUnita Operativa di Microbiologia, Policlinico Sant'Orsola Malpighi, Bologna,
ltaly; ? Dipartimento di Medicina Specialistica Diagnostica e Sperimen@IMES), Universita di
Bologna, Italy;® Dipartimentodi Malattie Infettive, Repartodi Antibiotico Resistenza Patogeni
Soeciali, Istituto Superioredi Sanita,Roma,ltaly

Introduction The peak of incidence of pediatric pharystgasillitis by group A streptococci (GAS,
Streptococcus pyogenes during the wintespring season. It is therefore likely to presume that,
during the SARSCoV-2 pandemic, the epresence 085. pyogenewith SARSCoV-2 could have
taken place in the upper airways tracts of children. Unfortunately, no data are availdbtermine

if and at what extent a such-eaistence really happened.

Materials and Methods A retrospective analysis was performed on children, aged Years, by
investigating records from the Clinical Microbiology Laboratory at University Hdspitéi Sa n-t 6 Or s
Mal pighi 6 in Bologna to r e€bow2itestars howaftemirhastbeeny d
associated to GAS detection.

Results From February 20to May 2d" 2020, 1627 nasalharyngeal swabs for performing the
SARSCoV-2 test werecollected from 1318 children. Overall, the positivity of the test was 8.1 %,
corresponding to 105 children (8.0 %).

The screening for bacterial pathogens was requested in 4.8% of-G&YR3 positive children and

in 7.4% of SARSCoV-2 negative children. Inparticular, GAS exposure (culture and/or
antistreptolysinO, ASO titers) has been investigated in 1.5% of SARY-2 positive children and

in 4.3% of SARSCoV-2 negative children (a total of 53 children).

Only one child had a throat swab positive for GA&RS exposure by high ASO titers (above 200
IU/ml) was confirmed in 35.9% children tested. All children but one were SB&& negative.

Even if individual clinical symptoms were not available, data analysis (extended until June 1th)
indicated that 31 dliren were admitted in COVID Units. Only four children had a positive SARS
CoV-2 test. Noteworthy, ASO titers were investigated in twenty children and eight presented with
high values indicating a recent/ongoing GAS infection was present. So, whengatezkta recent

or ongoing GAS infection was concomitant in 40 % COMI®children.

The child positive for both SARS0V-2 and high ASO titerpresented with a multisystemic
inflammatory response attributable to the MISyndrome, affecting some COWI® children.

Discussion and ConclusionDuring the pandemic emergency, swab testing focused on the
identification of SARSCoV-2 carriage in children mostly excluding the search of other possible
pathogens. Nevertheless, our data indicated that tpeesence of GAS and SARSV-2 could not
havebeen a negligible entity.

We encourage the search for bacterial pathogens, in particul@r fiyogenegcultural and ASO
tests), along with SARE0V-2 test in children to collect evidence for a possible role of this common
pediatric throat pathogen influencing viral colonisation and modulating the infectious course in
children.
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55 - Structural analysis of Merkel Cell Polyomavirus (MCPyV) Viral Capsid Protein 1
(VP1) in HIV infected individuals.
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®Department of System Medicine, Tor Vergata University of Rome, Italy;

‘Department of Pubdi Health and Infectious Diseases, Institute Pasteur, CBalignetti
Foundation, Sapienza University of Rome, Italy;

8|RCCS San Raffaele Pisana, Telematic University, Rome, ltaly;

®Department of Medical Biology, Faculty of Health Sciences, Universityooida, Norway.

Introduction: The surface of Merkel cell polyomavirus (MCPyV) virions is composed of pentameres
of the major capsid protein, VP1. VP1 mediates attachment of the virus to cell surface, initiating
infectious entry and delivery of the encapsidated viral genome to host cells. MCPyV plays a causal
role in Merkel cell carcinoma (MCC), a highly lethal skiancer. The events connecting MCPyV
infection and cell transformation involve theegration of viral DNA into the host genome and the
continued expression of thet€rminal truncated large T (LT) antigen.dddition to LT truncation,
mutations in VP1 &ave also been supposed to contribute to the pathogenic properties of
polyomaviruses. Given the limited information on this topic, the aim of this study was to investigate
the genetic variability of MCPyV VPamong an HIV+ populationn an attempt to cldy its effect

on protein structural organization, membrane binding and antibody escape.

Materials and Methods: Thirty-four samples, simultaneously positive to MCPyV DNA in urine and
plasma, from 17 HIV+ individuals, were subjected to VP1 amplificationplfied fragments were
sequenced and analyzed by using bioinformatics tools.

Results: The nucleotide sequence and the an@nwl translation of 27/3¥P1 displayed in urine and

in plasma a wild type structure compared to the MCRydtotype strain (MCC350)Seven/34
samples (3 urine and 4 plasnshipwed a VP1 characterized by several nucleotide mutations such as
transversions, deletions and insertions. The arac@ analysis revealedn 2/3 urine, a VP1
characterized by Ser28 Tyyr and Phell5 to lle substitutions, located in the VR&rsinus and in
theb-sandwichcore, respectively. In onéllV+ individual, due toa frameshift mutation, the protein
translation was not feasible, bathurine and in plasmadegarding the aminradd analysis of the
remaining 3/4 plasma, the substitution Val69 to Asp and the Tyr79 deletion were observed in one
sample withinthe first neutralizing epitope loop, whereas Ser251 was changed to Phe in the apical
loop. For 2/4 plasma, stop codons did alkaw VP1 translation.

Discussion and ConclusionsThis is the first study in which MCPyV VP1, among HIV infected
individuals, was analysed on the basis of the protein structure. The variations detected were unique
and involved all the VP1 epitopes. Thabstitution in the neutralizing loop, may contribute to
MCPyV immune escape. The mutation in the apical aplead to the selection of the viral variants
with changed tropisnTo address the consequences of the VP1 rearrangements on the MCPyV
pathogensis,in vitro studies are in progress in order understatite$e aminacids mutations have
any structural or clinical implications.
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61 - A case of intestinal Anisakiasis
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!Department of Health Promotion, Mother and Child Care, Internal Medicine and Medical
Specialties,Universitgf Palermo, Palermo, Italy.

Introduction A case of a patient with acutedomen caused by intestinal Anisakiasis,-fistlismitted
infection that results from ingestion Bhgraulis encrasicolusontaminated by larvae @fnisakis
pegreffii,a round worm from the order of Ascaridida.

Materials and Methods A 54-year old man, psented to the emergency room of the Policlinico
Paolo Giaccone Hospital Palermo Sicily with sever abdominal pain, nausea and vomiting, without
fever.The patient revealed that he had eaten marinated anchovies a few days earlier.

DiscussionOn theexploratory laparotomy an edematous and stenotic tract of 13 cm of jejunum was
found, and a segmental resection was performed. Histologically, the resected jejunum showed a
conspicuous and diffuse inflammatory infiltration, predominantly made up of ebdinop
granulocytes, numerous mucosal erosions and the presence in the submucosa of sections of parasite
which were identified a8nisakis pegreffiiarvae. In addition, in collaborationth Buccheri La Ferla

hospital, the serological examination was carried out for the detection of specific IgE towards
anisakis, both to the patient and to the other diners who ate anchovies and who presented allergic
symptoms.

Conclusion Globalization $ responsable of the more and more frequent Anisakiasis disease
worldwide, as increased mixture of different cultures and international traveling has allowed the
spreading of risky feeding habits. Therefore anisakiasis must be taken into consideratien in t
differential diagnosis of intestinal obstruction in patients with a history of suspected consumption of
raw or undercooked fish. Serological diagnosis by implementing both sensitive and specific methods
is important for the diagnosis of gasttergicanisakiasis.
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Introduction : In Alzheimer's Disease (AD) brains, pathological characteristics are observed:
extracellular insoluble senile plaques formed by amytoid ( A b )e, gpaEp(ltazad2013) and
intraneuronal neurofibrillary tangles (NFT) formed by tau protein (Kumar 2015). Recent findings
suggest a possible implication of HFBA in AD, and we showed the ability of HH®A infection

to induce the expression of apoE andéo bi nvol ved i n Ab expression
activation.

Several evidences reported that a particular HdAVprotein, U24, appears to be involved in the
neurogenerative processes due to its high homology with MBP protein. Furthermore, U24as ab
induce tau hyperphosphoryl ati on ankhas& bkinasepr es

involved in tau phosphorylation and Ab induct
We evaluated the effect of HHBA infection, and particully of U24 HHV-6A protein, on
mi crogl i al cells expression of the common ris

its involvement in Fyrkinase activation and microglia migration.

Materials and Methods We have infected microglial cellfHMC3, ATCC®CRL-3304), in
monolayer and spheroid 3D model, with HH¥A (strain U1102) celfree virus inocula with 100
genome equivalents per 1 ca&Ne collected the cells 1, 3, 7 and 14 days post infection (d.p.i.). We
also treated microglial cell witt24 protein. We analyzed viral DNA and RNA, apdEh(1-40, -

42), tau and phospHau (Threonine 181), Fykinase activation and cell migration by Real Time,
immunofluorescence, immunoenzymatic assay and transwell migration assay.

Results We observed groductive infectionby HHV6 A t hat | eads t o -#2nrcr e a
expression, and also of Fkmase activation and tau/ptau percentage from 7 d.p.i. After treating
microglial cells only with HHV6A U24 protein, we observed the comparable resu#s,ia term of
migration induction.

Conclusions Microglial cells are permissive to HHEA infection, that induces the expression of

the common risk factor for AD devel opment: a
microglia activation and mrgtion. Interesting, we can observe the same induction treating microglial

cell with the only HHV6A U24 protein, with the involvement of Rkinase.
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71 - Sars-Cow2 Spike 1 protein controls Natural killer cells activation via HLA -
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Introduction : Natural killer cells are important in the control of viral infections. However, the role
of NK cells during Sar€ov-2 infection has previously not been identified. Peripheral blood NK cells
from SarsCov and Sar€ov-2 naive subjects were evaluated foeir activation, degranulation,
interferorgamma expression in the presence of -&arg and Sar€ov-2 spike proteins.

Materials and Methods K562 and lung epithelial cells were transfected with spike proteins and co
cultured with primary NK cells fronsarsCov-2 negative subjects. The analysis was performed by
flow cytometry, immunéluorescence, enzyme immunosorbent assay.

Results: SarsCov and Sar€ov-2 spike proteins did not alter NK cell activation in K562 in vitro
model. On the contrary, Sa@ov-2 spike 1 protein (SP1) intracellular expression by lung epithelial
cells resulted in NK cell reduced degranulation. Further experiments revealed a concomitant
induction of HLAE expression on the surface of lung epithelial cells and the recognitioBRiE a
derived HLAE-binding peptide. Simultaneously, there was tipemodulation of the inhibitory
receptor NKG2A/CD94 on NK cells when SP1 is expressed in lung epithelial cells. We ruled out
GATAS transcription factor as responsible for HEAincreased levels and HL-B/NKG2A
interaction as implicated in NK cells exhaustion.

Conclusions: We show for the first time that NK cells are affected by SP1 expression in lung

epithelial cells via HLAE/NKG2A interaction. The resulting NK cells exhaustimight contribute
to immunopathogenesis in Saew-2 infection.
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Introduction : Primary ciliary dyskinesia (PCD) is a rare genetically heterogeneous disease of mobile
cilia with defective ciliary structure and/or function. In PCD patients cilia are immobile or have
altered beat, and dibany@learapce: this results inebécterialccolaiaation mu ¢
and eventually, in recurrent and chronic airway infections. As already known for Cystic Fibrosis,
infection byPseudomonas aeruginosge correlated with worse lung function and clinical outcome

of patients. However, few detailed information about infection causing pathogens are available, and
there is a lack of microbiological data of PCD patients in Italy. The aim of the present study is to
provide an overview about prevalence and susceptibilitieomost common respiratory pathogens
isolated from patients followed at the PCD Reference Centre of the University Hospital Pisa over the
last 7 years.

Materials and Methods: A total of 994 respiratory specimens were collected from 2014 to 2020
from 139 PCD patients, with age ranging from 6 to 66 years. The clinical samples were analysed in
the Microbiology and Virology Laboratories of the University Hospital of Pisa whartet and

fungi identification and drug susceptibility test were performed. Clinical and microbiological data
were analysed crosectionally and longitudinally.

Results: 358 out of 994 samples revealed sgathogenic bacterial population. From the rammay

636 samples were isolated 31 different bacterial speBssudomonas aeruginoseas the most
common bacterial pathogen (n = 344; 34,6%), followe&taphylococcus aureis = 119; 12%),
Haemophilus influenzg@ = 84; 8,45%) an8treptococcus pneuwmniae(n = 64; 6,44%). Coinfection

by Pseudomonas aeruginosad other species were detected in 97 samples (9, &nylida spp

and andAspergillus sppwere isolated in 269 and 81 respiratory specimens respectively. In the
population as a whole, prevalenoé Pseudomonas aeruginosacrease, whileStaphylococcus
aureusandHaemophilus influenzadecrease with age.

Discussion and ConclusionsThe microbiological study of respiratory specimens of PCD patients
showed thaP. aeruginosavas the most abundant pathogen, followe&bgureusSome differences
between the population were highlighted in terms of age of patients and bacterial prevalence. This
study provides valuable information about the prevalence of the most common patho§&D
patients and could help in the characterization of PCD aispagific flora, which is nowadays
mostly unknown.
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Introduction. InvasiveNontyphoidalSalmonellaiNTS) infection is a major cause of deathsub

Saharan Africand currently no licensed vaccine against INTS is availahfgoved animal models

that closely mimic human infection are needed to stodyivoiNTS pathogenesis as well as host
responseand vaccine induced protection. Among iN'‘BaJmonellaentericaserovar Typhimurium

IS an invasive strain not host restricted to man, able to cause gastroenteritis as well as systemic disease
in the mouse model, reséiimg infection withS. Typhi in humansin the present study, a murine

model of enteric infection witBalmonellalyphimurium was set um susceptibleC57BL/6 mouse
strain.Animal survival, bacteremideukocyte counts and cytokine/chemokine levels aobdlwere
investigated

Materials and Methods.C57BL/6 micewere infected intragastrically (1G) with 10*7 or 10"8 colony
forming units (CFU)/mousef SalmonellaTyphimurium ATCC strain 14028, an invasive strain
Survival of mice was monitored up to 10 days post infection, with a daily recording of body weight
and clinical score. Bacterial counts were analysed daily in blood, and 5 days after infection in spleen,
liver and mesenteric lymph nodes. Innate cell populatimese characterizedn blood by
multiparametric flow cytometry, and cytokines/chemokines levels in serum were evaluated using
Luminex immunoassay.

Results.With the higher dose of 10"8 CFU/mouse swabserved a survival of 80%, 35% and 0%

six, seven and eight days post infection respectively. The inoculum of 107 CFU/mouse determined
a survival of 80%, 50%, 18% and 0% three, five, seven and ten days post infection respectively, and
was selected as timal infection dose. A progressive weight loss and a simultaneous increase in the
clinical score with the progression of the disease was observed. Bacterial loads were analysed five
days post infection with 107 CFU/mouse, recovering about 10"5 CFUbidad, 10"8CFU/spleen

and liver, and 10"5 CFU/mesenteric lymph nodes. The preseBeadnobnellal’yphimuriumin blood

was daily investigated and was recovered starting from day 4 after IG infection. The analysis of innate
cell populations in blood of in#ed mice indicated a significant increase in the presence of
neutrophils, monocytes and dendritic cells compared to naive mice

Discussion and Conclusiondn the present work, we have set up a murine model of enteric infection
with invasiveSalmonella entericaerovar Typhimurium, that mimics the natural-6eoal route of
infection. Bacterial dissemination, disease progression and cellular immune respanses
characterised. Taken together, these data provide an important model to study host/pathogen
interaction and protection conferred Bglmonellaryphimurium vaccines.
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Introduction : ACE2, the SARSCoV?2 receptor, is a member of the reaimgiotensirsystem (RAS)

that hydrolyzes Angdl to form Ang (1-7) eliciting antiinflammatory pathways and modulating
intracellular redox state. Despite its role in viral entry, the protective role of ACE2 in the pathogenesis
of respiratory lung infections, includif§ARS CoV and influenza virus, was demonstrated in many

in vitro andin vivo studies. Indeed, during respiratory viral infection the doggulation of ACE2

has been related to the induction of Acute Respiratory Distress Syndrome (ARDS). This evidence
suggets that the use of compounds that modulate ACE2 expression could decrease the severity of
infection and ameliorate its outcomes. RAS interfering compounds such as Stilbenes has been also
reported to impair the replication of several viruses, suggestg\tDE2 modulation could affect

viral life-cycle. The aim of this study was to evaluate the effect of Resveratrol (RV) analogue
compounds, such as Polydatin (RV glicoside form) and A5+ (Stilbene compounds and1Sirtuin
activator), on ACE2 modulation andeih efficacy against respiratory viral infections.

Materials and Methods ACE2 expressing cell lines were treated with different concentrations of
Polydatin and A5+ compounds (ranging from 5
compounds was evaluated by MTT assay. No cytotoxic concentrations of Polydatin ancki5+ w
selected to treat cells infected with influenza A PR8/H1N1 virus. After 24hrs ACE2 protein
expression was analyzed by Western blot, and viral titer was evaluated by Hemagglutination assay
(HAU) and In Cell Western (ICW), through quantification of vipabtein expression, nucleoprotein

(NP) and hemagglutinin (HA), on infected cell monolayers.

Results: We found that both Polydatin and A5+ compounds (used3a020¢ g/ ml ) i ncr ea
the expression of ACE2 in modkfected cells (controls) with respgeto untreated controls. In
addition, A5+, used at hi gher c eimdecedndecrease ofo n (
ACEZ2, upregulating the protein expression at the levels of mofdcted cells. Moreover, both
compounds were able to significantiecrease hemagglutinating activity. A5+, at concentration
ranging between 260 ¢ g/ ml I nhi bited by 50% viral i nf e
expression in infected cells.

Discussion and ConclusionsOverall data indicate that stilbene derivas upregulate ACE2
expression and inhibit influenza virus replication in host cells. Further studies are needed to clarify
the mechanisms underlying the antiviral effect of ACE2 modulators and to explore their potential
efficacy against respiratory vires including SARSoV?2.
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Introduction

Rotavirus (RVA) is a major etiologic agent of gastroenteritis in human and animal babies worldwide.
RVAs are classified in G andtiypes on the basis of antigenic/genetic diversity of the capsid proteins
VP7 andVP4, both eliciting neutralising antibodies. In addition, whple n o me ¢l assi yca
to assign genotypes to each gene, allowed to classify the majority of human RVAs lite Wa
(G1/3/4/9/12P[8]-11-R1-M1-A1-N1-E1-H1) and DSl-like (G2-P[4]-12- R2-M2-A2-N2-E2-H2)
constellations. Interspecies transmission and/or reassortment events can often occur driving RVA
evolution. Recently, novel equisike G3P[8] RVAs, with a DSbackbone, emerged and spread
worldwide. This study describes the genetic charaettton of G3P[8] strains detected in Palermo

from 2004 to 2019 in order to better understand their genetic evolution over the time.

Materials and Methods

Over 15 years of virapastroenteritissurveillance, a total of 7044 stool samplesllected from
children hospitalized at the #AG. Di AlCpositset i nao
strains were G/P typed by hemésted PCR and five G3P[8] strains, representative of the study
period, further investigated by full genome analyses dotgrto the genotyping recommendations

of the Rotavirus Classification Working Group.

Results

Over the study period, RVA accounted for 23.3% of gastroenteric infections and G3 genotype was
detected in 8.9% of RVAositive samples. Whole genome sequensimgwed the presence of two
population of G3P[8] strains. A Wike backbone (G3[8]-11-R1-C1-M1-A1-N1-T1-E1-H1) was
detected until 2017, while more recent strains exhibited allR8backbone (G3[8]-12-R2-C2-
M2-A2-N2-T2-E2-H2). Phylogenetic analyses VP7 gene confirmed a high genetic correlation of

the Italian G3P[8] DSlike strains to equinéke RVAs emerged in several countries from 2013.
Based on the VP4 phylogenetic tree, all Italian G3P[8] strains clustered together with an high
percentage afiucleotide and amino acid identity (>95%Jpmparison o¥/P7 and VP4equences to
RotaTeq vaccinshowed the presence of several aa substitutibastigenic regions.

Discussion and Conclusions

G3P[8] equindike RVAs emerged in Palermo in 20&@ntributing to the seasonal epidemic in 2018

and 2019. Italian G3P[8] strains with a2Sike constellation were closely related to strains recently
detected in several countries demonstrating their stable circulation in humans. Such novel G3P[8]
strairs represents a further demonstration of the evolutionary capability of RVAs. Therefore, RVA
surveillance is important to detect promptly the emergence of new mutants and to ensure the
effectiveness of vaccine programs.
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Introduction : Alzheimer disease (AD) is a neurodegenerative disorder characterized by brain
accumulation of betamyloid plagues and neurofibrillary tangles, highels of oxidative stress
markers and neuroinflammatidndeed, AD brains show evidence of reactive oxygen species {ROS)
mediated injury and increased levels of oxidative stress markers. Interestinglyl H&Y been
reported linked to both AD and to aative stress conditions. Compelling evidence supports the role
of herpes simplex virus (HSV-1), a DNA virus able to establish a lifelong latent infection in sensory
neurons with periodic reactivations, as one of the potential risk factors for AD. Rstadigs,
including ours, supported the hypothesis that multiple reactivations of the virus reaching the central
nervous system (CNS) may predispose the brain to AD and shed light on the possible mechanisms
underlying HSV1 detrimental effect in the CNS.3V-1 life cycle is reported to induce an
intracellular redox imbalance in host cells, amdivoevidence demonstrated that this occurs also in
the brain. Here we investigated whether multiple virus reactivations induced oxidative stress in the
mouse brai and affected the function of two proteins previously linked to AD, such as glucose
regulated protein 78 (GRP78) and collapsin respomsdiated protein 2 (CRMP2) which are
involved in the unfolded protein response (UPR) and in microtubule stabilizatispectively.

Materials and methods BALB/c mice were infected with HS\ via snout abrasion and virus
reactivation was periodically induced by thermal stress (TS). After 7 TSs, the levels of the oxidative
stress marker-fiydroxynonenal (HNE) was measuiiadbrains of mice undergone multiple HEV
reactivations by deblot. A redox proteomic approach was used to identify those-hiNé#ified
proteins mostly modulated by recurrent H&Veactivations into the brain. The levels of GRP78 and
CRMP2 expression ah peroxidation were analysed by western blot, immunofluorescence and
immunoprecipitation.

Results Following multiple HSV/1 reactivations, mouse brains showed increased levels of oxidative
stress hallmarks and 13 HNB&odified proteins whose levels weraufa significantly altered in the
cortex of HSVV1-infected mice compared to controls. We found that recurrent-H$Yection
inactivates the GRP78 function, thus affecting its capability to bind misfolded proteins and aberrantly
activating UPR. On the camatry, the recurrent infection preserves the oxidative and phosphorylative
status of CRMP2, likely preserving its function.

Conculsions Overall, these data suggest that repeated -HHS¥activation into the brain may
contribute to neurodegeneration alsmtigh oxidative damage.
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Introduction: Redondovirus (ReDoV) is a recently discovered circular, -&emding single
stranded DNA (CRES®NA) virus in humans. Itpathogenesis and clinical associations are still
completely unknown.

Materials and MethodsThe presence of ReDoMNA was investigated in biological specimens of
543 Italian subjects by thouse developed PCR assays.

Results:Theoverall ReDoV prevalence was about 4% (23 of 543 samples). The virus was detected
in 22 of 209 (11%) respiratory samples. One stool sanvpk also ReDoV positive. Viral DNA was

not found in blood samples from immunocompetent and immunosuppressed subjects and
cerebrospinal fluids from patients with neurological diseases. Genomic nucleotide differences were
detected among the ReDoV isolabgssequencing a 582ucleotide fragment of the capsid gene of

the viral genomeAlthough we found no clear evidence that ReDoV was the direct cause of disease
in the subjects studied, the most vipsitive patients had more severe respiratory diseasescan

other common respiratory viruses and/or microbial agents.

Discussion and ConclusionsThe results demonstrate that ReDoxtulates in Italian population,

and that itds mainly present in the respirat
needed to reveal possible clinical implications of this new CREISS virus in humans.
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Background: Since its discovery in the early 90s, a cornucopia of biological activities has been
attributed to the IFI16 protein, including cell cycle regulation, tumor suppression, apoptosis, DNA
damage signaling, virus sensing, and virus restriction. In additi@nraal IFI16 expression and
release in the extracellular space has been reported in a series of inflammatory conditions. The current
hypothesis is that overexpression of the IFI16 protein occurs in tissue compartments where it is not
physiologically expresed during inflammation. The ensuing release of the IFI16 protein into the
extracellular space may allow it to behave like a darsageciated molecular pattern (DAMP) that
signals through the Toellke receptor 4 (TLR4) triggering inflammation by itself ¢hrough
interaction with exogenous molecules, e.g. lipopolysaccharide (LPS).

Materials and Methods: Pull down assays and ELISA were used to characterize IFI16 binding
activity to LPS. The human monocytic cell line THRnd the renal carcinoma cell lii86-O were

used as target cells to define IHit@luced proinflammatory activity. Gionmunoprecipitation (co

IP), surface plasmon resonance (SPR), and silencing experiments were used to define IFI16 signaling.

Results: We show that the IFI16 HINB domabiinds to the lipid A moiety of either high or weak
TLR4 agonist LPS variants. Treatment of THPor 7860 cells with IFI16 led to increased
production of proinflammatory cytokines, which was further enhanced when IFI16 was pre
complexed with sulboxic doss of high TLR4 agonist LPS but not low agonists. Silencing of
TLR4/MD-2 or MyD88 abolished cytokine production. These findings alongside with other in vitro
binding experiments indicate that IFI16 interacts and signals through TLRA4.

Discussion and conclusns: Collectively, our data provide compelling evidence thjalE-I16 is a
DAMP that triggers inflammation through the TLR4/MID&/D88 pathway; andi) its activity is
strongly enhanced upon binding to LPS variants regarded as full TLR4 activators. det@se
strengthen the notion that extracellular IFI16 functions as DAMP and point to new pathogenic
mechanisms involving the crosstalk between IFI116 and subtoxic doses of LPS.
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Introduction . Severe acute respiratory syndrome (SARS) is a potentialiHreatening, atypical
pneumonia that results from infection with a novel virus, SARSociated coronavirus (SARV-

2). Limited information exists regarding the effects of this recently ifiledithuman coronavirus on
transplant patients, and few case reports describe if S2&RE2 infection is associated with an
increased risk for complications and death in bone marrow transplantation. Here, we report a
laboratoryconfirmed case of SARE0V-2 infection in a60 years old patient how had previously
received bone marrow transplantation in Livorno hospital.

Materials and Methods.At the onset of symptoms related to coronavirus disease (CQ9Y)xhree
nasopharyngeal swabs (NPS) and a blood sample were collected and sent to the Virology Unit at
Azienda Ospedalierbniversitaria Pisana for molecular and serological teARSCoV-2 RNA
detection was carried out in NPS by using two differenttiesd PCR assays, commercially available
(Rocheand Seegen Inc The presence of SARGoV-2 IgG antibodies was investigated in serum
samples by using the chemiluminescence immunoassay @3&orin). In addition to these
analyses, a quantitative-house neutralization assay was carried out to determine whether the
neutralizing antibodies (NAbs) were present.

Results.The positivity to molecular test, and therefore the presence of SARS in respiratory
tract, persisted for three months until the appearance of NAbs at low titer. Noticeable, and perhaps
explaining the long persistence of the virus, CLIA assay did not reveal the presence of IgG antibodies.

Discussion and ConclusionCurrent absence of the virus possibly correlates with the presence of
NAbs. This observation shows how the production of neutralizing antibodies may be fundamental for
SARSCoV-2 clearance and helps investigating of immunologiaspects, also in strongly
immunosuppressed patients.
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Introduction. Galleria mellonellais a weltaccepted infection model used as an alternative to a
mouse model to investigate the virulence of bacterial pathogens. Mor€ovagllonellahas been

used asn vivomodels in many bacterial pathogenicity studies,-pagfitogen interaction arnesting

new antibiotic treatments. This alternative model has several advantages, such as fewer ethical
concerns, low cost, precise bacterial inoculation and/or drug dosage, ability to incubate larvae at
human body temperature, and ease of use for higorpgnce screening of new vivotreatments.

The study aimed to assess whether immunosuppression with dexamethasone could be applied to the
G. mellonella in vivanfection model through bot vivo virulence assays and gene expression
studies.

Materials and Methods Three different assays have been performed. A toxicity study with
increasing concentrations of dexamethasone to assess the mortaf@y mkllonellalarvae.
Subsequently, nelethal doses of the glucocorticoid wereamministered withe. cdi andS. aureus

to assess its influence on virulence. Finally, the gene expressionlaplad B and glutathione
peroxidase of dexamethasone treated larvae at 24 and 48 hours was assessed.

Results Larvae exposure to increasing doses of dexamethasomemasstrated high tolerability

of this insect to this glucocorticoid. Moreover, treatment of larvae with dexamethasone enhanced the
lethality induced by infection witk. colior S. aureusn a dosedependent manner. As regards gene
expression, after 48olirs dexamethasone altered-kiippa B expression levels, while glutathione
peroxidase expression remained unchanged.

Discussion and Conclusiond_arvae exposed to the drug become more susceptiblecai andS.
aureusinfections and die faster than their untreated equivalents. This increased lethality occurs due
to the uncontrolled proliferation of bacteria within the infected larvae which can be at least partially
attributed to the inhibitory effect of the drug confed by gene expression studies.
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Introduction. The Coronavirus disease 2019 (COVIDB) appearedn Wuhan City (China) in
December 2019 and it spread worldwide with great speed. Everyday the number of deaths grows
drastically, reaching 640000 deaths globally and over 14 million reported cases sitegt thiethe
outbreak. The etiological agent of COVI® was identified in a novel coronavirus denominated
Severe acute respiratory syndreassociated coronavirus 2 (SAR®V-2). It belongs to the large

family of Coronaviridae consisting of enveloped RN#®iruses with a broad host range and the
property of causing zoonotic diseases, such as SARS and Middle East respiratory syndrome (MERS).
The infections lead to mild to severe respiratory illness and even death. It was widely reported that
the surface spik (S) protein is essential for the coronavirus binding and entry of host cells. It is a
class | fusion protein, characterized by two subunits: S1 binds to the human receptor angiotensin
converting enzyme 2 (hACE2), meanwhile the S2 subunit takes paré ivirdd and target cell
membrane fusion. The S2 subunit contains several main elements, including a hydrophobic fusion
peptide, a pair of heptad repeat (HR) helices and drgmemembrane domain. The S protein
undergoes different conformational changhks:fusion peptide inserts into the target cell membrane
and the two HRs rearrange to form aketices bundle @1B) leading to the fusion between the viral
envelope and cellular membrane.

Materials and Methods. Starting from the entire aminoacidic segae of the viral S protein (NCBI
YP_009724390.1), a peptide designed on the -ter@inal HR (H
GINASVVNIQKEIDRLNEVAKNLNESL -OH) was synthetized by soljphase methodology and
purified by reversegbhase high performance liquid chromatography. Then a soliftipeptide was
added to dendrimer, the mixture was concentrated and purified bgxakesion chromatography.
The aniSARSCoV-2 activity and the cytotoxicity of the peptidodendrimer were evaluated through
viral plague reduction and MTT assays, respetfiv

Results. The peptidodendrimer was examinated for its ability to inhibit SARS-2 plaque
formation on Vero cells, at peptide concentration®®f0 e M. To validate that
activity was not a consequence of cellular cytotoxictyMTT assay was performed. Vero cells
treated withD3 0 e M o f peptidodendri mer showed no di
untreated cells.

Discussion and Conclusiond?eptides derived from the HR helices of the class | viral fusion proteins
have ben demonstrated to possess a strong antiviral activity, also against SARS and MERS viruses.
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The addition of dendrimer allows the peptide to be targeted close to the spekmifal HR
preventing the formation of thel8B and, as a result, the fusion viresll membranes. These findings

allow for the identification of possible therapeutic peptides for the treatment of -EARS
infections.
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Introduction: the integrity of the intestinal barrier is maintained by a single layer of epithelial cells
held together by apical protein complexes called "tight junction” (TJ). Alteration of the mucus layer
and TJ causes an increase in intestinal perrityabllowed by microbial translocation and systemic
disorders.Candida albicansin addition to the role of commensal, is an opportunistic pathogen
responsible for disseminated candidiasis especially in immunocompromised subjects, where the
damage of the intestinal mucosal barrier leading to dysbiosis. In this work we have clesed a
intestinal epithelial cells capable of stably expressing the gene that encodes human betaXefensin
(hBD-2) and 3 (hBB3) to monitor the invasion of Candidauvitro.

Materials and methods cloning and transfectiargenes coding hBI2 and hBDB3 were cloned and
transfected into Cae® cells which were subcultured for 21 days to obtain their full differentiation;
Evaluation of expression of tighinction protein the mRNA and protein extracted from
differentiated cells were respectively used f@aRTime PCR and Western Blot to evaluate the
expression of Occludin, Zonulibh and ClaudifiL. Transepithelial Electrical Resistanceevaluation:
TEER measurement was evaluated after 21 days of cultvaeiveness assathe transfected and
untransfected dis were infected witlC.albicansat a ratio 1: 10 cell/yeast for 2 hours at 37°C. After
this time the keratinocytes were treated with nystatin at a mycocidal concentration for 4 h at 37
°C,then were lysed with0.1% Tritex100, serially diluted and inculed on SABat 30 °C to identify

the viable intracellular yeasApoptosis evaluationthe transfected and untransfected cells were
infected withC.albicanst a concentration of 1:10 cell/yeast for 6 and 24 hours. The expression levels
of apoptotic geneBcl-2, andcaspase3compared to untransfected cells was evaluated by Rewd

PCR. Results: caee/hBD-2 and-hBD-3 cells showed, after 21 culture days, higher expression levels
of occludin, zonulirl and claudifil, and higher TEER values compared to untestsfl cells. In
addition in transfected cells the invasive ability®falbicansis significatively reduced, as well as

the expression levels of genes involved in the apoptotic pathway.

Discussion and conclusion3he study of interaction between antinolsial peptides and microbiota

will allow us in the future to better clarify the mechanisms underlying their role in defense of host
against intestinal pathogens. In addition, translational use of AMPs in clinical and other applied
settings will be greatlyenhanced by understanding how specific AMPs function in their natural
contexts and how their evolutionary history may predict their future utility.
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Introduction. As July 24th, 2020, SARE0V-2 virus has caused more than 15,000,000 confirmed
cases and 600,000 deaths worldwide. The virus spread all over the world leading the World Health
Organization to raise the global alert for COVID to the maximum leveEfficient and specific
antiviral therapy are urgently needed to face the outbreSIRBIS CoV-2. Plasma therapy has been
successfully deployed and others antibbdged strategies represent promising therapeutic options.

In this scenario a reliable assay for the rapid detection of neutralizing antibodies is sorely needed.

Materials and methods Here, we adapted our BSL2 based technology to implement a coronavirus
screening assay that can efficiently identify neutralizing antibodies. We show here that our assay can
be used as higthroughput platform for the rapid screening of neutralizintibodies (nAb) in BSL2
conditions. SARSCoV-2 spike protein (S) represents the main target of nAb. Oubas#d assay
mimicking multiple rounds of infection allows the detection of antibodies targeting the -EARS

2S.

Results.We screened sera fropatients with vary degrees of clinical signs (from moderate to severe)
for the presence of neutralizing antibodies, in addition to the neutralizing properties we evaluated the
binding to the S proteins from clinical isolates as well as from differemtdoebnaviruses (e.g.
SARSCoV-1 and MERS) using a cdilased ELISA assay. We show that our assays can also detect
crossreactivity against other coronavirus spike proteins.

Discussion and conclusiond3Ve compared the results obtained in our assaysthage on live virus

finding a high degree of concordance. Our results suggest that our platform represents a valid
instrument for the rapid identification of prophylactic and therapeutic nAb to curb SRR
pandemic.
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Introduction. Herpes simplex virus IHSV-1) is a neurotropic virus thafter primary infection of
epithelial cells becomes latent in neurons of the peripheral nervous system and can be periodically
reactivated resulting in recurrent clinical or subclinical episodes throughodit lfieluces several
diseases (i.e. herpes labialis, herpes simplex encephalitisgxppdmental studies also suggest a
causal link between recurrent H8Vinfection and neurodegenerative disordetSV-1 infections

are treated with antiviral agents, bBuas acyclovir, but immunocompromised patients could need
long-term antiherpetic therapy, inducing drug resistanideus, the development of nowalt-r-HSV-

1 treatmentsis needed.Resveratrols anatural polyphenolic compoumwdth a range of
pharmacologial properties, including antiviral activity, but its pharmacokineticsists of rapid
metabolism and poor bioavailability. The synthesis of resveratrol derivatives, in which some
functional groups are modified, aims to find molecules with the same tar lpgbperties than
resveratrol, but with higher bioavailabilitidere weinvestigated the antiSV-1 properties of GT

2.9 [(E}1,1-(but-2-enel,4diylbis(4-hydroxy-3,1-phenylene)) bis(ethab-one)], a synthetic
resveratrol derivative.

Materials and Methods Confluent monolayers of African green monkey (Vero), hue@bryonic
kidney (HEK), neuroblastoma (SI8Y5Y) and glioblastoma (A172) cells, primary murine
neurons/astrocytes were infected with HEmultiplicity of infection of 1) for 24 hrs. Infected cells
were subjected tdre-of-addition assawith GT-2.9 (40 pug/ml). Viral tiers were quantified by
standard assays. Viral and cellular protein expression was examine@ BPGR, western blotting
and confocal microscope analysis.

Results.Our results demonstrated that-@B treatment was not cytotoxiCCso=71 pg/ml) andthe
molecule showed great antiviral properties against HM50=2.98 pg/ml; S¥24). GT-2.9 was

able to inhibit the posadsorption phase of HSY life-cycle (more than 2 log inhibition respect to
GT-2.9-not treated) by interfering with the immediagealy viral protein production, thaire needed

for the expression of early and late viral gene prodddts antiviral effect o6 T-2.9was associated

to the inhibition of the N¥feB signaling pathway and the activation of the transcription factor Nrf2.

In addition,when the molecule was added in combination with acyclovir, a synergistic action against
HSV-1 infection was observed.

Conclusions.Our in vitro data suggest GZ.9as a promising resveratrol derivative with aA8V-

1 activity. In addition, it could be consideréor combinatorial drug treatment with nucleoside
analogues, such as acyclovir.
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120 - Nasopharyngeal expression levels of SARSCo\t2 receptor ACE2, but not of host
protease furin, is more related to interferon activation than to age of infected
patients
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Introduction : Severe acute respiratory syndrome coronavirus 2 (SBB%2) has spread
worldwide since December 2019.The angiotemsinverting enzyme 2 (ACE2) provides the entry

point of SARSCoV-2 to infect a wide range of human cells. Viral entry into human lungisellso
enhanced through the spike protein activation by the serine protease furin. As ACE2 has been recently
demonstrated to be an interferon (IFMimulated gene (ISG), in order to characterize the relation of
ACE2 and furin with the IFNsn vivo andin vitro experiments were performed.

Materials and Methods Fifty-nine children with a clinical diagnosis of bronchiolitis and pneumonia
and 48 adults with respiratory symptoms attending University Hospital "Policlinico Umberto I" over
the 2019/2020 winteseason were enrolled. Respiratory specimens (nasopharyngeal washings/swabs)
were tested for 14 respiratory viruses and for SARY-2; remaining aliquots were centrifuged, and
RNA extracted from cell pellet for ACE2, furin and ISG15 mRNA quantificatioauph RFReal

time PCR. Moreover, to examine the Haediated activation of ACE2 and furin, cultured A549 (a
lung carcinoma derived cell line) were stimulated with natural-diill at 5x104U/mL and IFN

betala at 500 ng/mL. The comparative threshold eydethod was applied to calculate the fold
changes of theACEZ2, furin, and ISG15, ISG56 andTRBtatistical analysis was performed using
Stata 15.

Results Over half of the patients (64/107) presented respiratory viral infection, no one was positive

to SARSCoV-2. A slight increase in ACE2 levels was found in children (<13 years) compared with
adults (p=0.06) and the ACE2 gene expression level was invarseilated with age (r8.32,

p=0.01) in contrast to adults. Regarding sex and virus detection, no significant difference was evident
testing ACE2. Furin expression was positively correlated with ACE2 (r=0.34, p<0.001), but not
significantly related to gai ent sd6 age. Hi gher | evels of | SGI
Analyzing possible correlation with ISG15, we found a strict relation for ACE2 (r= 0.41, p<0.001)

but not for furin. Moreover, inn vitro experiments, as the ISG stranscription was iBggmtly

elevated after the IFN stimulation, the ACE2 levels were also upregulated HyetBN72.8 fold)

and alfa (21.5 fold), differently from furin.

Discussion and ConclusionsThese preliminary results suggest that the activation of AGER0

is independent from sex and virus infection while the age relation still need investigation, although
ACE2 |l evels paralleled that of | SG15 in the vy
activation. Consistently, im vitro experiments, ACE2xpression was induced by IFNs.
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Introduction : HERVs are genetic elements, relics of infections by exogenous retroviruses that
occurred throughout evolution comprising approximately 8% of the human genome. Due to their long
co-evolution with humans, some HERVs have been coopted for physiologicéibiwiancluding

gene expression regulation and innate response modulation, while their reactivation in response to
external stimuli e.g. viruses, hormones and cytokines has been associated with human pathological
conditions, including cancers, diabetesd atneumatoid arthritis, that have been recognized as
underlying ilinesses in older patients infected by Severe Acute Respiratory Syndrome Coronavirus 2
(SARSCoV-2) that develop severe coronavirus disease (COGMP The host immune reaction to
SARSCoV-2 infection involves several components of the immune system that appear responsible
for viral elimination and recovery from the infection. Nonetheless, such immune responses, including
cytokines storm and lymphopenia, are implicated in the disease progréss more severe form

and lethal proces&iven HERVSs role in modulating host innate immune response, here we aimed to
investigate HERVs and cytokines expression in nasopharyngeal swab samples from-I80VID
patients to explore the potential involvemehHERVs in SARSCoV-2 infection and local immune
response of COVIEL9 patients.

Materials and methods residuals of nasopharyngeal/oropharyngeal swabs samples from individual
who attending fATor Vergataodo Uni ver sxpresgiontdfo s pi f
several HERVs family (HER\H, HERV-K HML -2, HERV-W), cytokines (-6, IL-1[J, IL-10,

TNFL[) and of the receptor ACE2 have been analyzed byRBdl time PCR. The neparametric
Mann-Whitney test was used for statistical analysis.

Results A significant increase of the HERK (HML-2) activity in parallel with the higher
expression of inflammatory cytokines {8, IL-10 and TNFJ) and ACE2 has been observed in
SARSCoV-2 positive swab samples compared to negative samples. Moreové&pdarman
correlation analysis, a positive correlation between HERANA cytokines (IE6, IL-10, TNFJ) has
been found. The analysis also showed that within the group of SRS positive individuals, the
expression of HERXK is lower in individuals whavere undergo hospitalization than in individuals
who are not hospitalized.

Discussion and conclusionthe obtained results show that in SAR8V-2 positive swab samples
the increase of HERX expression runs in parallel with high expression levels afkuyés, known
to be involved in the COVIEL9 progression. Although preliminary, the data suggest HERVs
expression as a potential biomarker of the disease severity and their possible involvement as actors
of the mucosal innate immune response in COY@pdients.
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124 - Interplay between the DNA damage response and NFKB signaling regulates
JCV replication
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Introduction . Infection of glial cells by human neurotropic polyomavirus JC (JCV) causes the
demyelinating disease progressive multifocal leukoencephalopathy (PML) and rapidly inflicts
damage to cellular DNA. This activates DNAmage response (DDR) signaling including induction

of expression of DNA repair factor Rad51. We previously reported that Rae&decates with the
transcription factor N#kB to activate JCV early transcription. DDR is also known to stimulate NF
kB activity which is initiated by Ataxia telangiectasia mutated (ATM) protein, a kinase recruited and
activated by DNA doublstrand breaks. Downstream of ATM, a series of fmastslational
modifications of NFkB essential modulator (NEMO) occurs, resulting inkB-activation.

Material and Methods. For NEMO translocation assay, SVGA cells were transfected with Flag
tagged NEMO (FlagNEMO) expression plasmid and infected with JCV Mad1l: cytoplasmic and
nuclear protein fractions were analyzed by Western Blot (WB).sfudy the role of ATM
phosphorylation in JCV infection, we performed a WB for phosphorylated form of ATM (phospho
ATM) and viral proteins from JCV Madibfected SVGA cells; we also checked the effect an ATM
inhibitor KU-55933 on JCV infection by WB andigntitative PCR. The interaction between ATM
and NEMO was assessed by Immirecipitation and the SUMOylation of NEMO were analyzed
by WB after ovetexpression of the viral protein large T antigen (LTAg). Finally, the expression of
Rad51 were analyzed WB at 5, 10 and 15 days pdsfection and its effect on JCV naioding
control region (NCCR) were determined by Luciferase assay in presence of mutated variants of NF
kB bindingsite on NCCR.

Results The DNA damage induced by JCV infection has beercagsd with the induction of DDR,
which involves activation of phosph®TM and an increased expression level of the DNA repair
protein Rad51. Furthermore, specific inhibitor of ATM inhibits JCV replication and JCV infection
caused a redistribution of NEMf@bm cytoplasm to nucleus. @xpression of JCV LTAg and Flag
NEMO showed the occurrence of SUMOylation of NEMO, whileegpression of ATM and Flag
NEMO demonstrated physical association between ATM and NEMO. Importantly, we found that
Rad51 complexes WitNFKB p65 subunit, which stimulates JCV transcription.

Discussion and ConclusionThese observations indicate that activated ATM has an important role

in coordinating the molecular events involved in DDR after JCV infection, such as the activation of
NFFk B by a novel mechani sm Kknownro uda 0KBBoaling.us t
Moreover, the DNA damage inflicted by JCV infection induces the expression of Rad51, which acts
together with NFKB to promote productive infection.
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125 - Outer membra ne vesicles derived from Klebsiella pneumoniae influence the
MIRNA expression profile in human bronchial epithelial BEAS -2B cells
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Introduction: Klebsiella pneumonia€¢K. pneumoniagis an opportunistic pathogen that causes
nosocomial and communigcquired infectionsK. pneumoniaehas important virulence factors
required to colonizati on, adherence, ,rapidiyy asi o
acquires antibiotic resistance mechanisms, causing an increasing problem in choosing a valid
antibiotic treatment. Given thdimical significance of this pathogen, a better understanding of others
mechanism of virulence are fundamental for designing new strategies tothisamfections K.
pneumoniagas Gram negativerelease outer membrane vesicles (OMVs). OMVs are alectur

the transport of virulence factors to host cells, causing cell injury. Our previous studies have shown
changes of gene expression in human bronchial epithBEEA%-2B) cells after treatment witK.
pneumoniaeOMVs. The gene expression variationsuld be regulated through microRNAs
(miRNAS), which are involved in several biologic mechanidnitfie is known about the function of
mMiRNAs in the BEAS2B cells after OMVs interaction. Therefore, the aim of our study was to
evaluate the difference of RINA expression changes after treatment with OMVs produced by
standard and field isolatéd pneumoniastrain.

Materials and Methods: OMVs from standard and field isolatd€l pneumoniaestrainswere

purified using ultracentrifugation and filtration. OMVs were quantifisthg a Bradford assayBhe

vesicles diameter size and polydispersity index were defined by Dynamic Light Scattering (DLS).
BEAS 2B cell s were treated widrmiRNAsegtractiomd weref ON
performed. The expression profiles of microRNA were carry out usingvg@i4ragMan Human
MicroRNA array. TargetScan, DIANAnicroT-CDS and miRTarBase were exploited to predict the
target genes of the miRNA dataset. The Metascaftware was used for Gene Ontology enrichment
analysis. Transcripts levels of four miRNAs were measured bygRIR.

Results: All vesicles were analysed in terms of diameter and size distribution, through DLS. DLS
analysis had shown that OMVs from starbatrain were characterized by a smaller diameter and
slightly heterogeneous size distribution compared to the OMVs from clidicaheumoniaeln
addiction, clinical strains produced more OMVs than the standardvbcr@array analysis and RT

gPCR idenfied the dysregulation of m#223, hsamiR-21, hsamiR-25 and hsdet-7g miRNAs
sequences. Target gene prediction revealed an essential role of these miRNAs in regulation of host
immune responses affecting M6B  (-228),RILR4 (hsamiR-21), cytokine (hsaniR-25) and IL-

6 (hsalet-7g miRNA) signaling pathways.

Discussion and ConclusionsOur results suggested an important role of OMVs in the inflammatory
response via miRNASs regulation.
87



127 - Differential respiratory tract expression of SARSCo\2 ACE2 receptor and of
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Introduction : The impact of severe acute respiratory syndrome coronavirus 2 (EAR) on

cystic fibrosis (CF) remains poorly understood, as SARS-2 infections have been observed in

few CF patients and were associated to a not severe infeRegpiratory samples collected from
patients during clinical visits at the Regional (Lazio) CF Reference Center from November 2019
through March 2020 were retrospectively analyzed for virological and gene expression investigation.
Materials and Methods All samples (n=265), residual specimens from routine diagnostic, were
tested with RTPCR for the following viruses: Respiratory syncytial virus (RSV A/B), Influenza A
virus (FIuA), Rhinovirus (HRV), Metapneumovirus and Coronaviruses, HCxV43, 229E, NL63

and HUK1. RealTime PCR reactions targeting the RdRp and the E genes of - SARS was

carried out. In addition, gene expression investigation on a subgroup of 46 adult CF patients and a
matched group of 45 healthy controls was performed for ACE2, theSA&S CoV-2 receptor, and

furin and TMPRSS2, that enhance the viral entry. Given the ability of IBNhduce ACE2, ISG15

gene expression, a wdéhown marker of IFNs activation, was also assesgdl.statistical
calculations were performed using SPSEM0.

Results No SARSCoV-2 positive result was identified in the respiratory samples analyzed. By
contrast, 95/265 samples (35.8%) were positive for 1 or moreSARRS CoV-2 viruses. Patients
were divided in 3 age gr olBpesrsad@esd@ntsy(re39) aad >ddh i | ¢
years adults (n=183). Children had the highest rate of viral infections (p=0.004). Overall, HRV were
the most frequently detected virus (n=56), followed by RSV (n=11), FIuA (n=10), HR28¥ (n=7),
HCoV-HKU1 (n=3). Eight oinfections were observed. Regarding gene expression, lower ACE2
levels were found in CF patients compared to the control group (p=0.034). Moreover, a trend toward
a lower expression of both furin and TMPRSS2 was also observed in CF patients. CF phatresds s
higher ISG15 levels compared to healthy controls (p<0.001). A strong positive correlation was found
between ISG1BNRNA concentration and ACE2 in both CF patients (r=0.47, p=0.001) and healthy
controls (r=0.34, p=0.02).

Discussion and Conclusiondn an early pandemic period, we did not find any case of SEB%

2 in CF patients with stable or variable respiratory signs across a broad age range. In the preliminary
analysis of genexpression in oropharyngeal cells, we confirmed that a relationshyed®tACE2

levels and IFNI response does exist also in CF patients. The reduced ACE2, furin and TMPRSS2
expression found in CF patients could be related to the mild S2RE2 disease profile shown in

CF patients.
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Introduction: COVID-19 is a disease distinguished complex alterations of the immune system such
as lymphopenia, T delsubsets exhaustion and inflammatory cytokine storm, that have been
associated with adverse outcomes in patients, underliningriogibe interaction as crucial during
SARSCoV-2 infection and COVIBL9 progression. Thymosin alpha 1 (Tal) is one of thiecates
recommended in the management of COMM) since is able to restore the homeostasis of the
immune system in diseases with hindered or impaired response such as infections and cancer. The
biological processes modulated by Tal in CD8+ T cells undflmmatory condition have been
evaluated by an enrichment pathways analysis and the identified genes have been aredysaul in

Tal treated COVIEL9 blood cells.

Material and methods: Metascape was used to identify biological processes regulatedloy T

CD8+ T cell +LPS. Blood samples of fifteen SARSV-2 positive individuals attending the
Policlinic Hospital of R o &wursitars®g/ml Vak and andlysedl we r
by Real time PCR and Flow Cytometry.

Results: Metascape analyssf CD8+ T cell s from Heal thy don
identified several modulated biological pathways related to cytokines network and regulation of
immune responseagainst pathogens.Tal restored gene expression in CD8+ T cells under
inflammatay condition, downregulating biological process related to inflammatory response (IL
17pathway, cytokine/chemokine production and TLRs cascade). Several of the identified genes were
upregulated in COVIEL9 patient blood cells compared to HDs. Tehevivo treatment with Tal
significantly downregulated the transcriptional expression of IL6, TNFa, IL1b and TRAF2 in
COVID-19 blood cells, while upegulated in HDsTal maintained high levels of IL10, a master
regulator of immune responsésth in HDs and COVIEL9. Flow cytometry analysis demonstrated
higher expression of IL6, CD3&nd HLADR activation markers in COVHD9 CD8+ T cells that

have been significantly attenuated bglTin patients, but increased in HDs.CD4+ T cells the
activation markers were damaregulated both in COVIEL9 patients and HDs after treatment.

Discussion and conclusiorThe identified genes associated to cytokine signalling and production
were found upregulated in blood cells from COVIB patients and thexvivo treatment with Tal
mitigated cytokines expression and inhibited lymphocytes hyperactivation specifically in €3VID
CD8+ T cells. Tal differentially modulates functional genes to control immune response homeostasis
according to the cellular activation state and physiopatficsl condition suggesting the potential

to modulate immune response homeostasis and restore the cytokinenstvon
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Background: To define key genetielements, sirlg or in clusters, underlying SARSoV-2
evolutionary diversification across Continents, and their impact on drug biatfingy and viral
antigenicity.

Methods: 12,150 SARSCoV-2 sequences (publiclgvailable) from 69 Countries are analyzed.
Mutationalclusters are assessed by hierarchibadtering. Structurbased virtual screening (SBVS)
is used to select the best inhibitors of the main Protease-R8Chnd RNAdependent RNA
polymerase (RdRp) among the FEfsproved drugs and to evaluate the impHcthe identified
mutations on bindingffinity for these drugs. Lastly, the impact of mutations on epitepegnition

is assesseia silicothrough the Immune Epitope Database and Analysis Resource (IED&)ing
Grifoni, 2020.

Results: 35 keymutations are identified, all with a prevaler066% and residing in different viral
proteins. 16/35 mutations form tight clusters involving multiple SARY-2 proteins, highlighting
inter-genic ceevolution. Some clusters, including D614fast+P323LrirgtR203Kn+G204R,, occur

in all Continents (bootstrap=1.0). Differently, other clusters show a geographiestiticted
circulation: T1198k..pr+P13ln+A97VRdrp in Asia (bootstrap=1.0), L84Rrs+S197Ly in Europe
(bootstrap=1.0), Y5416+H504GetL84 Sorrs iIn America and in Oceania (bootstrap=1.0 and 0.97,
respectively).

SBVS identifies 20 best RdRp inhibitors and 21 best-BCinhibitors belonging to different drug
classes. Notably, mutations in RdRp or 3L modulate positively or negatively the bindiafgnity

of these drugs. Among them, P323k, (prevalence:61.9%) reduces the bindaffinity of specific
compounds including remdesivir {§&&ore:-8.80 vs-9.91 kcal/mol for P323t4rvswt). Conversely,
P323Lrdrp determines an increase of the bindaffnity of the purine analogues penciclovir and
tenofovir (Gscore:-10.12 vs-8.22 kcal/mol and8.45 vs-8.25 for P323kgr VS Wt, respectively),
suggesting a potential hypersusceptibility to these -damglidatesn presence of this mutation.
Finally, specific mutations hamper (up to abrogate as for Ya4tE504Ge) Classl/Il epitopes
recognition, while D614Gike profoundly alters the structuratability of the recentidentified B
cell epitope encompassing e acids 592620 of Spike protein.

Conclusions: Key genetieelements reflect geographicaliependent SARE0V-2 genetic
adaptation, and can play a role in modulating eédusceptibility and in hampering virahtigenicity.
Thus, a close monitoring of $¥&CoV-2 mutational patterns is crucial to ensure the effectiveness
of treatments and vaccines worldwide.
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Introduction : Severe acute respiratory syndrome coronavirus 2 (SB&%2), has become the

most severe public healthcare concern. Interferon (IFMpresents a critical, first

line defensdo infectionand injury as part of innate immunity. The influence of type | and Il IFN
pathway in the respiratory tract infection in patients with 20C8V is still poorly knavn. We
evaluated the respiratory tract expression of the genes encodirgféENFN-beta, IFNlambda 1

3, IRF7 and of IFN stimulated genes (ISGs), such as ISG15 and ISG56, to delineate IFN signatures
and impact to the pathogenesis of SAB&V-2.

Materials and Methods Oropharyngeal swabs were collected from 54 patients with symptomatic
SARSCoV-2 infection hospitalized at the Policlinico Umberto | Hospital in Rome and from 29
negative healthcare workers. Respiratory samples were divided into two slliojetvas treated for
SARSCoV-2 detection using RealStar® SAR®V-2 RT-PCR Kit 1.0 (Altona diagnostics,
Germany); in the second aliquot total RNA was extracted from cell pellet and then analyzed for gene
expression of IFMNalfa, IFN-beta, IFNlambda 13, IRF7, ISG15, and ISG56 through RT/Real Time
PCR. The housekeeping gene bglizcuronidase was used as an internal control. Gene expression
values were calculated by the comparaf8¢aleltaCt methods. Clinical data were available for 42

out of 54 SARSCoV-2 positive patients analyzed. Statistical analysis was performed using SPSS
v.20.0.

Results Overall IFNalfa, IFN-beta, IFNlambda 13, IRF7, and ISGs mMRNA levels in
oropharyngeal swabs were significantly increased in S&B%-2 infectedpatients compared to

those detected in healthcare workers. SARY-2 threshold cycle (Ct) values negatively correlated

to ISG15, ISG56 and IRF7 mRNAs levels (ISG18Xx3066, p=0.0405; ISG56 16-3672, p=0.0182;

IRF7 r=0.3733, p=0.0192). Interestingly,small subgroup of 6 patients who were supported by
invasive mechanical ventilation showed a general decrease in the expression of some IFN genes with
a significant lower level of ISG15 and ISG56, compared to the patients who do not required oxygen
supportand those who received namvasive ventilation (p<0.05; p<0.05).

Discussion and ConclusionsOur preliminary results suggest a differential +#NI activity in the
respiratory tract of SARE&0V-2 patients, depending on development of immunopathology a
severe disease. We showed that type I/1ll interferons (IFN)ré&glatory factor 7 (IRF), and IFN
stimulated genes (ISGs), are highly expressed in the oropharyngeal swabs eC8¥%RJositive
patients compared to health controls. Notably, the muipgof criticallyill patients that required
invasive mechanical ventilation had a general decrease in expression of IFN/ISG genes.
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134 - AN UNUSUAL CASE OF CUTANEOUS LEISHMANIOSIS
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Department of Health Promotion, Mother and Child Care, Internal Medicine and Medical
Specialties, Uni t of Mi crobiol ogy, Virol ogy
University of Palermo, Palermo, Italy.

Introduction: Leishmaniasis is a vecttworne protozoan infection of which clinical range spectrum

from asymptomatic infection to fatal visceral leishmaniosis. Sicily is considered to beeaderric

area for cutaneous leishmaniodis.infantumis the most common spes on the island. Clinical
examination of suspected cases, parasitological diagnosis by skin scraping test and immunodiagnosis
are the routine methods available for the diagnosis of leishmaniasis. Monoclonal antibodies have long
been available for the idéfication of Leishmaniaspecies but they are not frequently used.

Materials and Methods 46 y.o. male patient, with multiple ulcerative lesions in the breast area
including areola; axillary lymphadenopathy; screening for breast caResults Analysis of the

data provided by haematochemical and anatomopathological examinations, led us to investigate in
the direction of leishmaniasis.

Discussion and Conclusions Molecular techniques in diagnosis of leishmaniasis has become
increasingly relevant due to their remarkable sensitivity, specificity and possible application to a
variety of clinical samples. Among these, réale PCR has become increasingly popular el#st

years, not only for detection and quantificationLefshmania speciesHowever, despite RPCR

methods which were proven to be very effective in the diagnosis of leishmaniasis, a standardized
method does not yet exist. Dermoscopy, is aingasiveevaluation that help to visualize the inner

part the cutis (epidermis and dermis). Furtheremore, there has been increasing evidence that
dermoscopy can also be useful in the diagnosis of skin infections. Dermoscopy is a promising non
invasive tool usefulo predict the clinical course in cases of cutaneous leishmaniadistared p at i e n
response to the therapy.
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139 - Impact of SARSCo\£2 infection on oral microbiota and local immune response

Valerio lebbd, Giuseppina CampisciaRoNunziaZanott, Carolina Casof, Stefano Di Belly
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1. Department of Medical, Surgical and Health Scientksyersity of Trieste, Trieste, Italy;

2. SSD of Advanced Microbiology Diagnosis and Translational Research, Institute for Maternal
and Child HealthIRCCS "Burlo Garofolo", Trieste, Italy;

3. Department of Public Health and Infectious Diseases, Sapienza University of Rome,
Laboratory affiliated to Istituto Pasteur Italia, Fondazione Cenci Bolognetti, Rome, Italy.

Introduction . The presence of SARSoV-2 has been recently demonstrated in thetm or
Aposterior oropharyngeal salivao, suggesting
shedding of viral RNA outlasts the end of symptoms. Recent transcriptome data have shown that
ACE2 and TMPRSS2 are expressed on oral cavity naysoggesting a potentially high vulnerability

for SARSCoV-2 infection and a worth studying aspect of COMID pathogenesis. In the present
study, for the first time, we demonstrate the impact of SARS-2 infection on oral microbiota
composition and irdmmatory profile.

Materials and Methods. Hospitalized COVID19 patients (n=26, mean age 66+16 years) and
matched healthy controls (n=13) were enrolled. For each patient, an oral swab and a serum sample
were retrieved. Microbiota structure was analyzedl6$ rRNAV2 region targeted sequencing,

using the lon Torrent PGM platform. Oral and seric concentrations of 27 cytokines were assessed
using magnetic beablased multiplex immunoassays, using the-Biex 200 instrument. Dedicated
bioinformatic pipelinesand multivariate statistics coupled to network analysis were employed to
crossrelate all datasets.

Results A significant diminution in species richness was observed in Celdpatients, along with

a marked difference in bethversity. Species such &evotella salivaeandVeillonella infantium

were distinctive for COVIBL9, while Neisseria perflavaand Granulicatella eleganswere
predominant in controls. Interestingly, these two groups of oral species oppositely clustered within

t he networ k, defining two distinct Species |In
IL15, IL6, IL5) were distinctive for COVIBL9, while only IL12p70 emerged in controls. We also
defined a specific bacterial consortium able to counteract O&l\@related oral cytokines,
following a novel index, called C4, firstly proposed here. The oral COGMULIxytokine profile,

involved in early inflammatory response, also correlated with serum cytokine pattern.

Discussion and ConclusionsThis pilot studyevidenced a distinctive oral microbiota composition

in COVID-19 subjects, with a definite structural network in relation to secreted cytokines. Our results
would pave the way for a theranostic approach in fighting CGlADtrying to enlight the intimate
relationship among microbiota and SAR®V-2 infection.
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11 - Impact of urogenital infections on Sperm DNA Fragmentation and seminal
parameters
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Introduction: Male infertility, found in 7% of worldwide population, is the basis of 50% of couple
infertility cases. There are known pesticular, testicular and pessticular causes which interfere

with the spermatozoa features. In the other cases, in whichatlmee f infertility remains
unexplained, it is assumed that this condition is due to the coexistence of different factors, such as,
genetic disorders, environmental pollution and infections. The latter factor has a negative impact on
sperm biefunctional @mpetence, especially if there was a prolonged exposure to one or several
microbial noxae on one or more male accessory sex glands. To date, a higher percentage of Sperm
DNA Fragmentation (SDF) has been found in infertile subjects (>30%) than those ffotentile

subjects (8L5%). The aim of the present study was to assess the impact of urogenital infections on
SDF and seminal parameters.

Materials and Methods: 53 semen samples from men {24 years) undergoing fertility
investigations were included, based on specific esclusion criRni@. the sampling, the patients
proceeded with urine collection in order to better differentiate the infection of the séramdtom

that of urinary tract, then standard semen analysis was carried out according to reference protocol,
and the infectious status was determined in accordance with standard culture methods for
spermiocolture analysi$he SDF analysis was carriedtdy TUNEL assay.

Results: The standard semen analysis showed parameters of inflammation in 70% (37/53) of the
semen samples analyzed of which 70% of these were infected. The sperm parameters between
patients with and without inflammation were signifitg different. Moreover, the infectious status

was inversely correlated with motility parameters and directly correlated with the percentage of non
mobile spematozod@he samples with inflammation traits show that 43.2% (16/37) has %SDF greater
than 30%,35% (13/37) has %SDF between-3G%. Similarly, the %SDF exhibited a negative
correlation with total motility parameter and a positive correlation with the percentage of non mobile
spematozoa in samples with inflammation signs.

Discussion and ConclusionsUrogenital infections and the %SDF significantly affect the seminal

fluid parameters, in particular these parameters negatively influence the sperm motility, essential for
the fertility trait of seminal fluid, while, positively affect the percentageasf mobile spematozoa.
Therefore, in the diagnostic path for the evaluation of infertility, the presence of an inflammatory
state of the seminal fluid, associated with reduced motility of the spermatozoa and increased presence
of immobile forms, could suggethe presence of an ongoing infection and a high degree of SDF.
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18 - To standardize and modernize: a novel approach in TB diagnosis.

ADRIANO GONNELLF, STEFANIA TORR}, ESTER MAZZOLA CESARE CASAT| DAVIDE
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1 MetaSystems sMilano, Italy; 2 Dipartimento di Medicina di Laboratorio, Microbiologia Clinica,
Grande Ospedale Metropolitano Niguarda, Milano, Italy.

Introduction: Wor | d Heal th Organization (WHO) esti mat
population is infected bylycobacterium Tubercolosand about 8.0% of those develop tuberculosis

(TB). A total of 1.5 million people died from TB in 2018, and it can be easily spread through the air.

If there are evidence, or suspects, the patient has to be tested and sputumisraseopy, with a
sensitivity of 30% up to 60%, and culture that remains the gold standard to diagnose TB. If TB
diagnosis, result must carry the number of bacteria found in the sample and their morphological
characteristics permits understanding whethe therapy is having beneficial effects on the patient

or not.

Materials and Methods: We analyzed sputum smear samples for sample screenings related to a
negative culture for confirmation. We used a dedicated-fggblution software, linked to a full
automated scanning microscope, to collect images using a 20x objective with Aurammine stained
slides, and 40xil objective with Kynioun stained slides together with a kigéolution color camera.

A pre-scan automatically identified the sample on thgesithen the system divided the sample into
different field of views (FOVs) and collected images from 100 fields across the smear.

Results After 2 weeks, we demonstrate that the system can identify relevant objects from all samples.
Since the negative samples are the most critical ones, the system can also collect false positive objects
that the user can confirm or not as a real mycobachgriahecking it using the microscope or
switching the focal plane on screen. Since it saves every single object with its coordinates, during the
objects confirmation the user can monitor the result of the analysis and the software helps in
diagnosis. Theeisted slide scanning system can scan and classify one slide in about 7 minutes. In this
scenario, the analysis becomes more reliable and is not submitted to subjective interpretation.

Discussion and ConclusionsThe system can facilitate diagnosis in gées for the research of the
Mycobacterium tuberculosighe automated slide scanning saves working time and improves the
turnaround time of samples, optimizing laboratory routine. The software leads to a higher safety in
sample analysis and reporting telhto a standardized protocol for sample processing. In addition,
data and images storage into a database becomes very important for data traceability and several
further aspects, i.e. second opinion, patient history, teaching activities and to manidmatysis

itself. All these aspects improve the reliability and the workflow of the laboratory.
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30 - Clinical validation of a freeze -dried multiplex One -Step RTFgPCR assay for SARS
Co\£2 detection in clinical samples
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! Bioside srl, Lodi, Italy

Introduction: In December 2019 a cluster of severe pneumonia emerged in Chinaisrsdilit
spreading all over the world. Thg|ndemic disease has been defined as coronavirus disease 2019
(COVID-19), caused by severe acute respiratory syndrome coronavirus 2 {SARS). Many of
these cases occur also in logsource countries, where COVII® management is hampered by
many limitaions. Rapid detection is crucial for timely infection identificatidhe gold standard for

the SARSCoV-2 diagnosis is reverse transcription polymerase chain reactiomgPRR) on
respiratory tract specimenBioside developed a freezizied multiplex Ore-Step RTFqQPCR assay
with room temperature (RT) storage to detect SARY-2 from nasopharyngeal swabs, leveraging
the proprietary freezdrying technology. The objective of this study was to validate the performance
of this new CEIVD assay for the conctent detection of SARE0V-2 and Sarbecovirus in clinical
samples.

Materials and Methods: According to World Health Organization guidelines, we developed
qualyfasPSARSCoV-2 Multiplex 2, a freez@lried assay for detection of four targets, two specific
for SARSCoV-2 (gene S and gene RdRp, detected in two different channel), one for Sarbecovirus
(gene E) and one as RNA Inhibition Amplification Conttalthis study 215 nasopharyngeal swabs
were analyzed; the genomic extraction was performed using bathatsiked columns and magnetic
beads and the RNA was analyzed with qualffa8RSCoV-2 Multiplex 2. Study analysis and
stability tests were performed on 3 different batches.

Results qualyfasPSARS CoV-2 Multiplex 2, validated with Joint Research Centastards, allows
simultaneous detection and discriminatiois®8fRS CoV-2 and Sarbecovirua positive samples (see
graph), with Limit of Detection of-30 copies/reaction for bo®ARSCoV-2 and Sarbecovirus. The

assay Amplification

3000 |

2000 |

RFU

1000 1.

Cycles

Gene S Gene E RNAInhibition Amplification Control

shows 100% specificity and 97.98% gamgy for SARSCoV-2 (see table). Shelife testing
confirmed the freezdried format performance up to 12 months.
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True Disease Status

Diseased Non-diseased

97 0

Test Positive True positive False Positive
result 2 116
Negative False Negative True Negative

Total % Sensitivity 97,98

% Specificity 100

Discussion and ConclusionsThis new CEIVD RT-gPCR assay accurately detected positive
samples forSARSCoV-2 and Sarbecovirugith 100% specificity and a 12 months RT storage
stability. This freezedried assay is easy to use, fast and suitable devicBARSCoV-2 and
Sarbecovirusdetection in clinical specimens. It reducesalytical costs and time of analysis,
generates less laboratory environmental wastes and improves patient prégraklgion, itis able

to integrate standard laboratory molecular biology tests in order targaara largscale population
screening, especially in areas with limited technological/instrumental resources.
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42 - Evaluation of asymptomatic SARS-CoV2 infections in low incidence geographic
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Introduction: Understanding the prevalence of asymptomatic individuals infected by -SARS

is of crucial relevance, mostly in view of a possible resurgence of pandemic in the coming seasons.
Indeed, while it is relatively easy to isolate Coti@l symptomatic cases,guenting them from
infecting other individuals, it is problematic to control the spread of the disease by infected but
symptomfree individuals. This study is aimed to estimate the percentage of asymptomatie SARS
CoV2 infection in a geographic area witlatesely low incidence of Covid 9.

Material and Methods: We have recruited 388 healthy volunteers (HV) aged betweefi8 9ears,

who declared that they have had none of the symptoms frequently associated with the infection, such
as fever, cough, etan the past five months. We also examined serum samples from 13 symptomatic
patients (SP), 7 of which hospitalized in the University Hospital Federico Il. Blood serum samples
were analyzed for the presence of €8ARSCoV2 IgG by using an ELISA assay lkdson
recombinant viral nucleocapsid protein.

Results: We found that 7 out of 388 healthy volunteers, who declared no symptoms ofX®vid
have positivity values of anRBARSCoV2 IgG. In 4/4 subjects with positive values, a second serum
sample, drawn 30 days after the previous one, confirmed the positivity. All the 13 SP had values
higher than 11 Units (positivity threshold value). In addition, we also performed an unbiased
calculation of the changepoint(s) in the entire list of ELISgutes (n=405), by using the R package
Changepoint. The results suggest that if we consider the positivity threshold indicated by the
Manufacturer, the percentage of asymptomatic subjects withfilmanttSARSCoV2 IgG is of

1.8 (95% confidence intervd.69 2.91%). The percentages of HV positivity calculated on the basis

of the changepoint analysis are: 0.25% in the Hégiel range (95% confidence intervat0066%)

and 3.09% in the intermediakevel range (95% confidence interval: 1-653%).

Discussion and ConclusionsOn July 7, 2020, in the Campania region, 4,747 cases of positivity for

the presence of the virus in nasopharyngeal swabs have been ascertained on 145,538 subjects
examined. Given that social distancing rules have been imposeddsMaech 2020, and that the

first Covid-19 cases in Campania were diagnosed on March"thét 2 reasonable that the HV
recruited have been exposed to possible contagion without restrictions for few weeks. Considering
that the population of the examinegthge of ages in the Campania Region is of about 3.85 million,

the estimated range of asymptomatic individuals with-8ARSCoV2 IgG should be between

26,565 and 112,350 that are much more than the 4,665 symptomatic diagnosed cases.
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Introduction : The health emergency caused by the severe acute respiratory syndrome coronavirus 2
( SARS -20Cvoug), represents one of the greatest health and social challenges ever faced
worldwide. Since its first outbreak in China in the late 2019, the charac®oétihis epidemic have

been controversial due to limited information available and the absence of health protocol proven
effective in containing or monitoring the spread of this infection. According to the World Health
Organization (WHO), the currentgbl st andard met hod f or-2infdtteon di ag
is based on the reverse transcripitpm ant i t ati ve polymerase chai
currently most used gene targets are Orf1Ab, Nucleocapsid protein gene and Spike Protein, used for
single- or multiplex RFgPCR.Due to preanalytical and technical limitations, samples with low viral

load are often misdiagnosed as fatsgative samples. Therefore, it is important to evaluate other
strategies able to overcome the limits ofHCR. The ainof the study was to propose a novel high
sensitive method for t he2iepaticetcwith loweviratlaad, orcthisi o n
reason blinded swab samples from two individu
were analysed by RGPCR and droplet digital PCR (ddPCR) in order to assess the sensitivity of both
methods.

Materials/methods RNA samples extracted from a negative and a positive 4pfiaoyngeal swabs

were preliminary tested with a commercial platform. The concentratitmtal RNA was determined

by using a fluorometric af2say.heF&DCt m@Vddtad etdi
primers and probe were used. The same primers with or without probe were used foiQPERT
performed with SYBRGreen and TagMan pbe, respectively. Similarly, both EvaGreen and Probe
ddPCR based methods were used with the same p
confirm the positive signals obtained with ddPCR, the positive droplets were extracted and
sequenced.

Reallts: SYBR-Green RTgPCR is not able to diagnose as positive samples with low viral load,
while, TagMan Probe RTPCR gave positive signals at very late Ct values. On the contrary, ddPCR
showed higher sensitivity rate compared to-PICR and both EvaGreamd probe ddPCR were
able to recognize the sample with low viral load as positive evenfatd @iluted concentration.

Conclusions: ddPCR shows higher sensitivity and specificity compared teqRTR for the

di agnosi s of COVI-megialvdsamptes vatlclow vioahload. Theréfard, ddBCR is
strongly recommended in clinical practupae fo
positive patients until complete remission.
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Schematic workflow of RIgPCR and ddPCRBxperiments.
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74 - Neutralizing antibodies against SARS-CoV 2: comparative analysis of different
serological techniques
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Introduction. The pandemic caused by SARRSV-2 is a public health emergencyiofernational
concern.Administration of heterologous neutralizing antibodies (NAbs) against SB&RBE2 is
considered a promising strategy for the therapeutic treatment of the coronavirus disease 2019
(COVID-19).

Materials and methods.In this study, we evaluated more than 200 convalescent plasma for the titre
of neutralizing antibodies, using antimuse method. The serum neutralization test was performed in
microtitre plates, based on the limit diluition method and took 3 to 5 daysmgplete. A clinical
isolate of SARSCoV-2 was used to detect the neutralization of the virus. Commercial serological
methods, produced by Euroimmune, Abbott, Ortho and Diasorin, basednzpymelinked
immunosorbent assayfELISA) and Chemiluminescence imumoassay (CLIA),were used as
indicated by the manufacturer.

Results. The results indicate that about 50% of the tested plasma have a neutralizing antibody titre
greater than or equal to 1:80. Moreover, a correlation between value obtained with serum
neutralization test and values obtained with the commercial methods was found.

Discussion and ConclusionsSARSCoV-2 epidemic continues to spread globally and has no
specific cure. Development of effective NA&S therapeutic agents to treat the infection is therefore
crucial. Our results established a aff for each serological method examined and permits to study
the role and significance of NAbs in the course of disease with the use of handy and automated
systems.

101



78 - SARSCoV/2 LABORATORY diagnosis: The PISA VIROLOGY DIVISION EXPERIENCE
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Introduction : Coronavirusdisease2019 (COVID-19) is a diseasecausedby a novel coronavirus
denominate@ssevereacuterespiratorysyndromg SARS)coronaviru® (SARSCoV-2), originated
from the town of Wuhan,China,which hasrapidly expandedvorldwide. In Italy, the first official
caseof SARS.CoV-2 infection wasreportedon February20, 2020; sincethenthe virus hasspread
very quickly acrossthe countrykilling over 34,000peopleandinfecting over 245,000.At July 23,
2020,10,394case®f infectionhavebeenreportedin TuscanyTheVirology Unit of AOUP hasbeen
appointedsincemid of February2020asRegionalReferenceCentrefor thediagnosiof SARSCoV-
2 infection.

Materials and Methods: A total of 47,625sampleqof which 46,461nasopharyngeawabs)were
obtainedrom outpatientandinpatientsof the AreaVastaNord Ovest,Tuscanyin theperiodMarch
May. After viral RNA extractionall sampleaveretestedfor SARSCoV-2 RNA presencef by one
of three different reattime PCR assays(Cobas® 6800 Roche, GeneXpert® Cepheid, Seegene
NIMBUS IVD® & STARIlet IVD® Arrow Diagnostics). Amplification tests were conducted
targetingspecificregionsof SARS-CoV-2 (ORFlabRdrPgeneN geneE gene).

Results: Overall, 4,834 (10%) sampleswere positive for SARSCoV-2 RNA, with the peak of

prevalencaletectedn March (24%). The highestprevalencavasfoundin the 70-80 yearsagegroup
(13%),followed by the over90 agegroup(12%).A high prevalencef SARSCoV-2 infectionswas
alsoobservedn youngpeoplelesstwenty yearsold (12%). Maleswere statisticallymoreinfected
than females(12 vs 9%). Finally, the analysisof the thresholdPCR cyclesrevealedquantitative
differencesamongthe sampleobtainedn the differentperiodsof observation.

Conclusions:a significant number of tests was processed in Pisa Virology laboratory during the first
three months of SARE0V-2 pandemic. The analysis of our results may be useful for describing
the epidemiological trend of SARSoV-2 infection in our country.
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Introduction: Pathogen reduction technologies (PRT) bameducleicacid damaging chemicals
and/or irradiation are increasingly being used to increase safety of blood components against
emerging pathogens, such as convalescent plasma in the ongoing -A9y#ddemicQuantitative
reattime PCR is theurrent pathogen detection method but, due to the high likelihood of detecting
nonviable fragments, requires downstream pathogen culture.

Materials and Methods We report a conservative and edsysetup protocol for molecular
validation of the Interce®RT based on the ubiquitous human symbiont Torquetenovirus (TTV) and
rolling circle amplification (RCA).

Results: Four of 22 samples were selected based on their TTV drop betweeandr@ostPRT
having a variatiorof viremia > 0.5 Log (sample 1600, and 1693) and < 0.5 Log (sample 2586, and
3288), respectively. When these samples were first amplified by RCA, the following TTV
guantification by reatime PCR very significantly differed between p@nd postPRT plasma
samples. Of the 4 peBRT samples, 2 tested negatives for TTV DNA with a load reduction of more
than 8.0 and 10.0 Log, respectively, relative to the correspondirigFfesamples. The other 2 post
PRT samples remained virus positive, but TTV droppesbolit 9.0 Log in the sample 2586 and of
3.0 Log in the sample 1693. An inverse PCR method used for amplifying TTV DNA revealed TTV
as fulHlength genome (about 3.8 kb) in pleit not in posPRT sample 1693.

Discussion and ConclusionsThe results demonstrate that théhnousevalidation of PRT can be run
conservatively without sacrificing previous blood units (such as convalescent plasma units), using a
commercially available PCR kits and several modified PCR that can be easily setupryat
microbiology laboratory, without need for BSL3 facilities and skilled personnel for pathogen
manipulation, spiking and cell culture.
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83 - Environmental surveillance of SARS-Co\2 circulation in Sicily
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Introduction : Italy is among the European countries most affected by the CQ9lpandemic.
During this public health emergency many reports described the detection of GARS RNA in
wastewater around the world. In June 20XYyraeillance projeavas proposed to asss the presence

of SARSCoV-2 in wastewater in ItalySARI, Sorveglianza Acque Reflue in Itali@dapting the
standard WHO procedure for Poliovirus environmental surveillddoder the technicedcientific
coordination of the Istituto Superiore di S@an{ISS) the SARI project will construct a network of
territorial structures for monitoring the presence of SAR®V-2 genome in wastewater. The Sub
National Reference Laboratory (SNRL) at the PROMISE Department of Palermo University was
already includedn the global surveillance network for polio eradication, collecting wastewater
samples from Municipal Treatment Plants and Centers for Asylum Seekers (CARA). The Sicilian
Poliovirus environmental surveillance network has been integrated in the SARI pmogeder to
timely detect any eventual novel introduction of SAR&V-2 in Sicily.

Materials and methods: Wastewater samples are being collected for virological investigations
according to standard protocols approved by the WHO, including clarificatobeancentration of
samples (centrifugation and sedimentation in dextran/PEG gradient)matetular analysis
performed by Real Time RIPCR and nested RPCR with primer sets specific for SARRV-2.

All positive specimens will be genotyped by sequencéyaes in the diagnostic region included in
ORF1ab genome portion.

Results: A prospective environmental sampling campaign, providing for the collection of wastewater
samples for virological analysis twice a month, started in June 2020. The Sicilian environmental
surveillance network includes\Wastewater Treatment Plan®iana dgli Albanesi (PA), Catania
(Pantano D'Arci), Messina (Mili), Siracusa, Augusta (SR) and Trapani; 2 Hotspots for migrants:
Rosolini (SR) and Pozzallo (RG); 2 Reception Centers for Asylum Seekers (CARA): Milo (TP) and
Pian del Lago (CL); and 4 touristic asedalestrate (PA), Selinunte (TP), San Vito Lo Capo (TP),
and Avola (SR).

Discussions and conclusionsSewage surveillance would provide early detection of a SEB%

2 circulation, possibly revealing also mild, subclinical, or asymptomatic infectighe population.

A wide environmental surveillance network will allow to better define, prepare and coordinate the
actions to be taken in the unfortunate event of a second waveSARBCOV-2 epidemic in Italy.
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Introduction

Sepsis is a serious condition that can lead to severe complications, so directing patients to targeted
therapy quickly is essential. Definitive identification of a pathogen can take 24 to 72 hours with
traditional culture methods. Delays can lead to inadsx or too broad spectrum antimicrobial
therapy and consequent theraplated complications, antibiotic resistance and increases in patient
morbidity, mortality rates and cost§lolecular diagnostic assays have been developed for rapid
pathogen identifiation using flagged blood culture. This approach does not involve bacterial
subculture, which enables rapid and accurate pathogen identification.

Materials and Methods

The BioFire FilmArray Blood Culture Identification 2 (BCID2) panel is an automatededhest
multiplex PCR system that, expanding the BCID panel, enables the simultaneous detection of 43
targets, including 26 bacteria, 7 Fungal pathogens, and 10 antibiotic resistance genes within 1 h from
positively flagged blood cultures. In this study, RQ@tugno- Microbiology and Virology laboratory

(AORN dei Colli) reported results obtained from positive blood culture bottles using the FilmArray
BCID 2 panel compared with those obtained using the conventional phenotypic identification
methods from sulultured colonies, MALDITOF and VITEK 2.

Results

Of the 30 positive hemocultures analyzed with FilmArray BCID2 panel, 25 were fully concordant

with the results of conventional phenotypic identification methods. Of 5 sample that exhibited
discordant resudt 2 showed differences for identification of microorganisms not included in the panel

BCID 2; fortwo samples, in culture, two germs (Acinetobacter, Candida parapsilosis) were identified
which were not identified with the BCID2 panel. In another sanB#D2 Panel identified a germ

not found in culture. Furthermore, in a sample, a@diX ESBL not included in the BCID2 panel

was detected by VITEK 2.

Discussion and Conclusions

Notwithstanding the partial ndrconcordances with traditional tests, the BieBCID2 Panel with

an expanded menu, is expected to provide rapid and accurate results for key pathogens associatec
with systemic infections, as well as important AMR markers. In addition, in 8 positive blood cultures,
BCID2 allowed us to discriminateetween E. feacalis and E. faecium, considered an important
hospital pathogens, helping the clinician to rapidly direct therapy.
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Background: The follow-up of COVID-19 recovered patients is especially important to assess their
infectivity and/or transmissibility statuses in order to maximize the COGMDnanagement and
containment. The aim of this study was to determine both total (genomiaeplichtive (sub
genomic) SARSCoV-2 RNA levels innasalbropharyngeabwvab (NOS) samples from patients at
follow-up times after COVIEL9 recovering.

Materials/methods: We tested 176 NOS samples of COVID recovered patients who were
followed up at the Fondazione Policlinico Universitario A. Gemelli IRCCS in Rome from 21 April
to 18 June 2020, according to our COVID care protocol. The RPCR tests were performed ugin

t he Al | pn€oVEand2the 1Qanty COVHD9 assays (for total RNA detection and
guantification, respectively) and antwuse assay (for replicative RNA detection).

Results: Of 176 NOS samples studied, 32 (18.2%) tested positive for total RNA Gwittalues

ranging from 29.3 to 38.8 for E, RdRP, and N genes (9 samples), 32.2 to 39.3 for RARP and N genes
(7 samples) or 35.8 to 39.8 for the N gene (16 samples). Consistently, viral loads ranged from 1.6 x
10' to 1.3 x 10 RNA copies/mL. Interestinglyye found replicative RNA in only one of 32 positive
samples based on the presence-gkRe sulgenomic RNA Cr value of 39.1). Th€rvalue (29.3)

of E-gene genomic RNA in this sample wihe lowest among thér values of all 9 samples in which

the E gene was detected. Testing samples obtained from the 32 patients at the time ofl@0OVID
diagnosis showed that tkg values ranged frorhi7.1 to 38.Xor E, RARP, and N gene®f note, the
meanCr value of Egene sulgenomic RNA (34.9) in these samples differe®df + 2.8 from the
meanCst value of Egene genomic RNA (25.9). Finally, all but one of the 32 patients had positive
serology results againStARS CoV-2.

Conclusions:Our findings show that at least a proportion of CO\MI®recovered patients were still

positive for SARSCoV-2 RNA, despite to a lower extent, and that only a minority of them was likely
to have actively replicating virus in the upper respiratory tract.
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Introduction. The genusMycobacteriumncludes many species that can be divided into three large
groups:Mycobacterium tuberculosis conegl MTBC) cause of tuberculosis, one of the major health
issue worldwide,Mycobacterium lepraeand nortubercular mycobacteria (NTM) opportunistic
species widely distributed in nature, which mainly cause respiratory tract infections. In the last few
yearsin medium and highincome countries, the incidence of NTM infections has constantly
increased in parallel with immunocompromised population, while tuberculosis is more prevalent in
low-income countries. For these reasons, specific and rapid diagnoiifotatetection and species
identification of MTBC and NTM are urgently needétie FluoroType Mycobacteria assay (FTMA)
(Hain, Germany) is a molecular genetic assay based on the innovative LiquidArray technology which
allows detection oMTBC and differentiation at the species level of most relevant clinical NTM in
only one tube.

Materials and Methods. 78 prospectively collected routine culture samples seeded both in liquid
and solid culture and 54 archived liquid culture samples were irtindéhe study. Samples were
extracted byFTMAWi t hin 7 days from positivization (ot
cultures or by visual inspection on solid cultures) and analyzed with the FluoroType assay on the
FluoroCycler XT. The results, availahle 2.5 hours including extraction and analysis time, were
compared with GenoType Mycobacteria CM/AS, GenoType NOR] and/or genetic sequencing of
specific housekeeping genes. Results were analyzed using FluoroType specific software.

Results. The FluoroTye assay identification showed concordance rate of 100% for (10)
Mycobacteriumabscessus abscessi($3) Mycobacterium abscessus bolle(ii0) Mycobacterium
abscessus massiliense, (35) Mycobacterium avium, (4) Mycobacterium chelonae, (12)
Mycobacterium cimaera, (2) Mycobacterium furtuitum, (13) Mycobacterium xenopi, (4)
Mycobacterium gordonae, (3) Mycobacterium kansasii, (11) Mycobacterium intracelaundrél5)
Mycobacterium tuberculosis compl&o differences were detected for strains cultivated th bolid

and liquid cultures.

Discussion and ConclusionsThe FTMA correctly identified117 clinical isolates of NTM and 15
MTBC in 2.5 hours. Therefore, the FTMA could be a powerful improvement of the currently used
diagnostic methods, reducing time to results and showing a high resolution compared to currently
used techniques. Additionakgeriments will be needed in order to validate the instrument also
directly from clinical samples.
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Background: Transmission of airborne viral diseases (mfjuenza A H1N1) takes mainly place in
confined spaces including public travel by aircrafts. This review summarizes the evidence on hand
hygiene and use of facemask as viral disease prevention measures in aircrafts.

Methods: A literature search was perimed in PubMed, Scopus, and Web of Science databases up
to 10 June 2020, according to the Preferred Reporting Items for Systematic Reviews and Meta
Analyses criteria.

Results: We included four studies, all targeting the influenza virus disease, inudl@atve
synthesis. Three studies used mathematical models, and two of them single flight models. The fourth
was a caseontrol designed study to tracing an influenza outbreak in two flights during the 2009
influenza A HIN1 pandemic. Unlike the othetsiststudy provided substantial evidence about the

risk of not wearing a facemask in the airplane cabin during a flight from New York City to Hong
Kong. Interestingly, none of 9 infected passengers compared to 15 (47%) of 32 healthy control
passengers woiremask (odds ratio, 0.0; 95% confidence interviad, D). In contrast, both case and
control passengers appeared to be equally compliant in hand hygiene. Finally, we discussed the
practicability of hygiene measures to control and prevent the SARE2 transmission in confined

air travelrelated spaces.

Conclusions: Facemask use combined with other hygiene measures may minimize the chance of

droplettransmitted virus (including SARSoV-2) spread by air travelers. However, more evidence
is necessary befotg/giene measures become an integral part of standard procedures in aircrafts.
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Introduction

Only recently in Italy have been reported cases that correlate HPV and carcinomas of the head and
neck district no data is currently available for Southern Italy in particutdy Si

The aim of this study is to evaluate the possible oncogenic role of papillomavirus, on histological
samples of squamous cell biopsies of the head and neck district diagnosed in the S. Elia hospital in
Caltanissetta between 2015 and 20109.

Materials and methods

A retrospective study was conducted, based on the histopathological analysis of biopsy samples of
carcinomas of the head and neck district divided into well differentiated (G1), moderately
differentiated (G2) and poorly differentiated (G3) lesions. The wfl HPV was analyzed by
immunohistochemistry of the pl6 expression pattern, considered a surrogate marker of the
oncogenesis promoted by the papillomavirus.

Results.

We analyzed 26 hystopathological samples as follows: 8 of the oropharynx; 7 of thedad/n
hypopharynx (respectively 6 and 1); 7 of the oral cavity; 4 of the nasopharynx. The age of patients is
between 37 and 88 years with an average age of 65.3 years = 11 (SD), 20 are male (76.9%) and 6
female (23, 1%). The youngest patients are thode nasopharyngeal carcinoma.Only lesions with

a strong pl16 expression pattern at immunohistochemistry were considered potentially related to
papillomavirus, in total 7/26 (26.9%), of which 3 were oropharyngeal ( 37.5% of all oropharyngeal
lesions), 1 of theral cavity (14.2%), 2 of the larynx (28.5%) and 1 of the nasopharynx (25%). Of the
HPV related lesions, 71.4% concern male subjects (2 oropharyngeal carcinomas, 1 oral cavity cancer,
1 laryngeal carcinoma and 1 nasopharynx carcinoma) and 28.6% femaletss(ib oropharyngeal
carcinoma and 1 laryngeal carcinoma). All papillomavassociated carcinomas are moderately or
poorly differentiated, in particular, 3 are moderately differentiated, 3 poorly differentiated and the
nasopharyngeal carcinoma is ueli€ntiated. Therefore not considering nasopharyngeal carcinoma,

as all the lesions observed are undifferentiated, 50% of the lesions are moderately differentiated and
the remaining 50% are poorly differentiated. On the other hand, as regards relatd&@\hon
carcinomas, always excluding those of the nasopharynx, 37.5% (6/16) of the carcinomas are well
differentiated, 37.5% (6/16) moderately differentiated and 25% (4 / 16) poorly differentiated. As for
nasopharyngeal carcinomas, these are all undifferesitiseluding 1 related HPV. The statistical
analysis conducted did not show a significant correlation between the expression of p1l6 and age,
gender, location and grading.

Discussion.

Our study is among the few studies that reports an investigation poghible correlation between

head and neck cancers and HPV in our geographical area. The analysis confirmed, as demonstrated
by other studies in the literature, the presence of some potentially HPV squamous carcinomas of the
head and neck district and alsighlighted different expression patterns for p16 of unclear meaning.
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Introduction

The severe acute respiratory syndrome CoronaviruSARSCoV-2) pandemic has caused more
than 800.000 deaths globally and more than 35.000 dealtady. Sequencing of viral isolates and
direct sequencing from clinical samples are useful tools for genetic epidemiology. Here we present
the sequence of the first viral strain isolated in Tuscany.

Materials and Methods

The SARSCoV-2 Sienal/2020 i®late was obtained by seeding a nasopharyngeal swab sample on
Vero E6 cells. Total RNA was extracted from culture medium collected after the appearance of
cytopathic effect. The complete genome was obtained by Nanopore sequencing combining direct
RNA sequacing and amplicon sequencing approaches.

Results

We sequenced 29.901 bases of the Si¢B820 isolate with a mean depth of coverage of 1153.64.
The GC content was 37,97%. Comparison with the reference genome Wuharshdwed that
Sienal/2020 harbors Single nucleotide changes (at positions 241, 3037, 14408, 19839, and 23403)
and mutation of three consecutive nucleotides (B@@C) at position 28881. Among the 5 single
nucleotide changes, the one at position 23403 causes a change in the predictedidrsgguence

of the S (spike) protein (D614G), which is now the most common variant worldwide. Phylogenetic
analysis performed with Pangolin (v1.14) assigned the Si&tG20 strain to the B.1.1 lineage which

is associated with the Italian SARCDV-2 outlreak and includes isolates circulating in Europe.

Discussion and Conclusions

We obtained the genome sequence of the first SEB%-2 viral isolate from Tuscany. We combined
direct RNA and amplicon sequencing approaches, both performed with Nanopordogghiie
developed a new primer scheme for amplicon sequencing which can also be applied to RNA from
clinical samples to rapidly obtain complete or near complete genome sequences for epidemiological
studies.
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Introduction: Recently a newly identified anadaio BifidobacteriunmamedScardovia wiggsiabas

been related to the Early Childhood Caries (ECC), a particularly severe manifestation of carious
pathology with rapid and disruptive progression, whose microbiota includes a wide variety of
bacterial species. This study aims at providing the firsastituctural morphological characterization

of S. wiggsiaeand its biofilm, adopting an innovative protocol for scanning electron microscopy
(SEM).

Materials/methods: S. wiggsiaeDSM 22547 strain was cultivated at 35°C for 48h in anaerobic
chamber, transfred in tubes containing discs of bioglass (a material that mimics dentin surface) and
incubated for 120 h to allow biofilm growtl. wiggsiaaevas investigated for its ability to produce
biofilm on polystyrene plate, and biofilm was quantified by cryataet stainingS. wiggsiadiofilm

on bioglass discs was observed at SEM (VPSEM Hitachi SU 3500) after fixation with glutaraldehyde
and treatment with a mixture of osmium tetroxide and Ruthenium Red. Samples were mounted on
aluminum stubs and dried andesiccator at 40 °C.

Results: Based on quantification of the total biomass at 590 &inwiggsiaecan be considered a

strong biofilm producer. At low magnifications (1000X) in SEM we saw a well preserved biofilm
aspect including areas with differentfaae texture. Very high magnifications (ranging from 10000X

to 35000X) allowed to identify bacterial cells embedded in the matrix bulk. Focusing on matrix
trabeculae, in both spongy and granular areas, it was possible to distinguish an heterogengous densit
Biofilm matrix surface was irregularly dotted with small globular aggregates. At extremely high
magnifications also the surface appeared irregular due to the presence of very fine globular aggregates
of matrix components. Where matrix was less densaemus and intimately packed bacteria were
visible. In these areas the ultrastructural morphology of the individual bacterial cells could be
appreciated. Cell length and diameter were measured.

Discussion and ConclusionsWe report the first ultrastructalr description ofS. wiggsiaebiofilm

and the morphology of the bacterial cells embedded in biofilm. To this aim an innovative and unusual
protocol for SEM analysis was adopted.
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Introduction. PolyetheretherketonePEEK, is a thermoplastic polyaromatic semi crystalline
polymer,recently introduced in implantolog¥he aim of this work was to verify if PEEK interaction

with Streptococcus oralisould be more performant on bacterial adhesion inhibition in respeob to
titanium surfaces used in implantology: machined and double acid etched (Diad&secondary
outcome was the material characterization of the three types of samples, in order to increase the
knowledge of the parameters that could affect the bactediahization.A correlation between the
superficial nane and micre structure of the three discs and a microbiological analysis was
performed.

Materials and Methods. The superficial micreoughness of the PEEK discs was analyzed by
scanning electron micssopy (SEM) and the Energy Dispersive Spectrometer (EDS) analyzed their
chemical composition. Atomic Force Microscopy (AFM) was used to characterize the- micro
topography and the sessile method to evaluate the wettability of the samples. Microbiolotise ana
measured the colony forming units (CFUs) the quantification of cultivable cellshe biofilm
biomasksy Hucker 6s cr yst anhdthe celbviakilitypy Eite/Dead analygiaftere t h o ¢
24 and 48 h of. oralisclinical straincultivation on the different discs, previously incubated with
saliva

Results. The SEM observationshowed that PEEK was characterized by a miotmghness similar

to machined titanium but &FM imagesthe naneroughness was significagthigher in respect to

the other samplesThe EDS analysis showed that PEEK samples were mainly composed by
Carbonium and Oxygenhe hydrophilicity and wetting properties of PEEK were similar to machined
titanium; on the contrary, double etched discs (DA&nples were characterized by significantly
higher levels [§<0.05). Microbiological analysis demonstrated that PEEK was characterized by
significant lower CFUSs, biofilm biomass formation and viable cells in respect to the titanium surfaces.
No differences were found between machined and DAE discs.

Discussion and Conclusiondn the complex, both wettability and narmughness of PEEK are able

to significantly affect the CFUs and biofilm biomass formafitve. results of this study underlined

the bactericidal and/or ardidhesive action of PEEK surs; pretreated by saliva mimicking the

oral cavity environment against an early colonizer such as a clinical isol&teooélis The anti
adhesive and antibacterial properties showed by PEEK at 24 and 48 h against a pioneegsuch as
oralis, could havean important role in the prevention of all pathologies connected with biofilm
formation, like perimplantitis in dentistry or prosthetic failures in orthopaedics.
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Introduction. Chronic wounds management is a complex procedure due to the persistence of
pathogens forming bfidm that is a key virulence determinant in the wound chronicization.
Staphylococcus aurewsnd Pseudomonas aeruginosae the prevailing bacterial species that co
infect chronic wounds resulting more refractory to the treatment because of the biofdétaratru
integrity. Aim of this paper is to detect the Graphene Oxide (GO) effe@. ceureusand P.
aeruginosadual species wound biofilm in Lubbock Chronic Wound Biofilm (LCWB) model. LCWB
model is the firsin vitro model that simulate a realistilc vivo multispecies biofilm that develops

into chronic wounds allowing the biofilm growth of a multispecies bacterial population.

Materials and methods.Clinical isolatesS. aureu?ECHA 10 andP. aeruginos®ECHA 4 are the
pathogens used in this studye GO effect on in forming and mature dual species biofilms is detected
by the evaluation of the CFU/mg reduction in respect to the controls, the cell viability and
ultrastructural analysis of the treated LCWBs.

Results.Graphene Oxidegt 50 mg/ljs cgable to inhibit the growth aflinical isolates from chronic
wounds iInLCWB model.In particular,during the biofilm formation, GO reduces tBeaureusand

P. aeruginosagrowth of 55.05% + 4.73 and 44.18% + 3.91 compared to the control. In mature
biofilm, GO affectsS. aureusand P. aeruginosaby reducing their growtlof 70.24% + 4.47 and
59.31% + 16.84, respectivelynages taken by Scanning Electron Microscopy (SEM) show that GO,
together with a disaggregated microbial effect, expresses its actiatisalgating the fibrin network.

Discussion and ConclusionsgGraphene Oxide reduces tBeaureusindP. aeruginosalual species

biofilm in LCWB model and inhibits a proper polymerization of fibrin during biofilm matrix
formation. In conclusion, the GO@iagainst microorganisms grown in LCWB, displays a significant
inhibitory action resulting in a promising tool for potential application in wound management.
Graphene Oxide can be used to improve the wound healing, enhancing the rate of wound repair and
reducing the scar formation.
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Introduction. Candida albicanss the most abundant yeast colonizing the oral cavity. It behaves as

an opportunistic pathogen, causing mucosal infections mainly in immunocompromised individuals;
in addition, it is often associated to patients sufferingnfbabetes, oral cancer and terminally ill
conditions. Benzydamine hydrochloride is a +st@roidal and aninflammatory agent. It has been
included in the formulation of several mouthwashes because endowed with analgesic and anesthetic
properties. Sincbenzydamine exerts antibacterial and antifungal activitytro, we assessed if this
molecule could affedT. albicansvirulence traits, such as adhesion, biofilm formation and persistence

on abiotic surfaces.

Materials and Methods.C. albicansgCA1398,carrying the bioluminescence ACT-ghUC59 fusion
product, was employe#irsty,fungal <cell s were exposed for 16,
concentrations (0.075%, 0.15%, 0.3% and 0.6%) and then tested for their capacity to adhere to plastic
Q@006 incubation) or to form a -bldbofimsiwere dxgbdett a s ¢
to the same concentrations of benzydamine and for the same times in order to assess biofilm
persistence and regrowth. Benzydamine effects were quantified @agunmeg, in parallel,
metabolically active fungal cells (bioluminescence assay) and viable cells (Colony Forming Units
assay).

Results.Benzydaminempaired ability to adhere to plastic and to form biofilm, in a eteygendent
fashion; such effects could be ascribed to a direct effect of benzydamine on Candida viability only
when using the highest dosage. Moreover, benzydamine caused@egesedentiecrement in the
viability of Candidacells embedded in biofilm, no matter whether a-2dha 48hold sessile
community was tested.

Discussion and ConclusionsBenzydamine not only impair€. albicans biofilm formation,
profoundly affecting the initiastep of fungal cell adhesion to abiotic surfaces, but it is also able to
counteract persistence and regrowth of a preformed biofitra.capacity of benzydamine to affect

C. albicans a fungus responsible of oral diseases in several categories of suscejijbcts, makes

this molecule a very interesting tool for both prevention and treatment of oral candidiasis. Studies
employing benzydamineontaining mouthwashes will be carried out, in order to assess and compare
the antiCandida effects of differenbenmercial products.

114



28 - Antibiofilm and antivirulence activity of glucocorticoid PYED -1 against
Stenotrophomonas maltophilia

MARIA ARCIPRETE ELIANA P. ESPOSITDANNA ESPOSITOANTONELLA MIGLIACCI@
ANNALISA GUARAGN RAFFAELE ZARRILEIAND ELIANA DE GREGORI®

!Department of Molecular Medicine and Medical Biotechnology, University of Naples Federico I,
Naples, ltaly;’Depar t ment of Public Health, Uni versit
3Department of Chemical Sciences, University of Naples Federico Il, Naples, Italy

“Department of Chemical, Materials and Production Engineering, University of Naples Federico |
Naples, Italy

Introduction

Stenotrophomonas maltophilisan environmental Gramegative bacterium, is an emerging
nosocomial opportunistic pathogen that causeghifeatening infections in immunocompromised
patients and chronic pulmonary infectionscistic fibrosis patients. Due to increasing resistance to
multiple classes of antibiotics and the ability of this bacterium to form highly structured and
multilayered biofilms,S. maltophiliainfections are difficult to treat successfully. This makes the
search for new antimicrobial strategies mandatory. The aim of this study was to evaluate the
antimicrobial, antibiofilm, and antivirulence activities of steroid derivatives againsaltophilia

Materials and Methods

The MIC values of deflazacort (DFZ), and its precursors against planktonic bacteria were measured
by broth microdilution method, while the activity of steroid derivatives against bacterial biofilms was
tested by crystal violet and tetrazolium salt reductiesay. The combination effects between PYED

1 and gentamicin or amikacin agairg&t maltophiliaK279a cells were assessed by a microbroth
checkerboard assay. The transcription of selected viruletated genes was verified by quantitative
reverse trangiption reattime polymerase chain reaction (RPCR) analysis.

Results

The antibacterial activity of the heterocyclic corticosteroid DFZ and six of its precursors was tested
againstS. maltophilia All compounds were not active against standard s8amaltophiliak279a.

The compound PYER (pregnadiend1-hydroxy-16alpha,17alphapoxy3,20-dionel) showed a

weak effect against som®. maltophiliaclinical isolates but exhibited a synergistic effect with
aminoglycosides. PYED at subinhibitory concatrations decrease®. maltophilia biofilm
formation. A promising alternative strategy to treat infections caused by multidrug bacteria is the
development of drugs able to specifically inhibit virulence factors. To investigate the antivirulence
activity of PYED-1 the expression levels 8f maltophiliavirulence genes were investigated by-RT
gPCR. This analysis demonstrated that the expression of biiioh virulence associated genes
(stmPrl, stmPr3 sphB smeZ bfmA fsnR was significantly suppressedtes PYED-1 treatment.
Interestingly, PYEDL also repressed the expression of the gapkeg3}lic, aac (6"}1z, andsmeZ
involved in the resistance to aminoglycosides.

Discussion and Conclusion

PYED-1 in combination with gentamicin or amikacin aminoglycosides represent a significant tool to
control S. maltophiliagrowth. Moreover, PYEEL was identified as a promising agent for targeting
biofilm and virulence ofS. maltophilia This might be a nevstrategy for the treatment &.
maltophiliabiofilm-associated chronic infections.
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Introduction: Calcium phosphates (CPs) scaffolds for bone tissue engineeringeragombination

of biological properties, such as osteoconductivity and osteoinductivity, and sufficient mechanical
strength to match the host bony tisduneaddition,the improvement of their antimicrobial properties

to prevent microbial adhesion biycorporation of heavy metals, such as silver, is really necessary.
For these reasons, new functionallyaded materials can be designed, in which variations of
structural and functional properties lead to the desired multifunctionalities. In this framework

based multilayer scaffold was designed and developed with the aim of providing mechanical,
bioactivity and antibacterial properties at the same time.

Materials and methods:Themultilayer scaffolds were developed by additive manufacturing with a
ceramic bilayer structure made of a dense CP core and an external Charaasolayer, printed in

a single step and a biphasic CP, made of a mixture of hydroxyapatite-aiodicium phosphate.

Then, a porous polycaprolactone (PCL)/CP composite layer was cast around the sintered bilayer
samples, in which the PCL layer was further modified with Ag ions, to provide antibacterial
properties.The bioactivity properties of the produced sagsplvere testeth vitro by soaking the
sintered samples in simulated body fluintibacterial tests were performed by assaying
Staphylococcus aurewaslhesion on biomaterials through a sonication protimcdislodge adherent
microorganismsvithout alterirg their viability. The planktonic bacteria number was also determined.

Results: Homogeneous bilayer ceramic scaffolds were successfully produced by the robocasting
technique, in which the porous part was well connected with the inner ceramic core, which showed a
compressive strength higher than 50 MPa. FESEM observations reveakbg$eateramic samples

were covered by an apatite layer confirming their osteoconductivity. The polymeric layer well
adhered to the ceramic structure, and the antibacterial tests revealed a sigp#@&@1 reduction

of the adherent staphylococci dretAgfunctionalized surfaces, after 24 h of incubation, with values

of about 16 CFU/ml with respect to POCFU/mI for controls. Additionally, a similar significant
(p<0.007) decrease in CFU/ml was detected for planktonic bacteria, thus proving theageréflom

the enriched PClbased samples.

Discussion and conclusionsGiven the competition between tissue integration and microbial
colonization inherent in the race for the surface, a frequently asked question is whether new tissue
engineered scaffoldsill provide new opportunities to win the race. The robocasting biomaterial here
designed, exhibited a complex architecture capable to determine osteoinduction and an ideal
antimicrobial strategy against surfaaegherent biofilm bacteria, but also agaivetteria in the tissue
surrounding the biomaterial.
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Introduction. Candida species are the main fungal opportunistic pathogens causing mucosal and
systemic infections often associated with drug resistance and biofilm production on medical device
Biofilm associated infections are difficult to treat and wreanolve in candidaemia, are often
associated with an increase of morbidity and mortality. The difficulty to find new antifungal drugs
has led to an increased interest in the use of antimicrobial peptides, alone or in combination with
conventional drugsThe present study was aimed at investigating the possible synergistic activity of
a synthetic peptidaLF1i 11 and caspofungiagainstCandida albicansand Candida parapsilosis
biofilm in vitro.

Materials and Methods The interaction between caspofungin and hHlR1was evaluated by the
checkerboard assay using®éll flat bottom polystyrene microtiter plates. Yeast cdl® CFU/mL)

were incubated with the antifungal compounds, alone or in combination, for 24 Tf@t Bhe
synergistic activity was evaluated fGr albicanson a reference strain (SC5314) and a caspofungin
resistant (MIC:Zg/mL) clinical isolate (CACR), and f&@. parapsilosi®n a reference strain (ATCC
22019) and a clinical isolate (CP7) selectedits strong ability to produce biofilm.

Synergism was evaluated by XTT reduction metabolic assay in the checkerboard plate and then,
reduction of cell viability was evaluated in selected concentrations with low metabolic activity.

Results A strong nhibitory synergistic effect in biofilm production was observed against all the
testedC. albicansandC. parapsilosis t r ai ns. A fracti onal i nhi bito
was interpreted as synergy, as a decricdlaan@ i n
caspofungin in comparison with the most active constituent. Synergistic effect was obtdinga wit

fold MIC reduction compared to the MIC of hLF11 alone and with X6ld MIC reduction
compared to MIC of caspofungin alone.

Discussion and ConclusionsThe synergistic effect observed between caspofungin and-bLF1
againstC. albicansandC. parapsilosisbiofilm productionrepresents an interesting novel approach
to target drug resistant fungal biofilm infections.

Acknowledgement3Ve thank Merck Sharp & Dohme Corp. for providing part of the study material.
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Introduction : Albino Grifola frondosa also called Maitake, is a wild edible mushroom native to
northeastern Japan also distributed in Europe, Asia and in the eastern belt of the North American
continen. It is acknowledged for its nutrional and medical properties as antitumor, antioxidant and
antimicrobial activity in vitro and anfiging in vivo. For these reasons, it is valuable for the
pharmaceutical industry. Therefore, the aim of the study wagsiothe antibiofilm effect of
mushroom extracts on strainsSthphylococcus auredsT CC 43300 Enterococcus faecal&TCC

29212, Pseudomonas aeruginosATCC 27853, Escherichia coli ATCC 25922, Klebsiella
pneumoniadTCC 700603 that ammicroorganisms widely involved in nosocomial infections. These
bacteria are increasingly resistant to drugs and the resistance is made more effective also thanks to
their ability to form biofilm. Indeed, it is very useful to identify substances that gamate them

or block their proliferation and that do not harm patients.

Materials and Methods The bacterial strains were inoculated in Trypticas Soy Agar media and
incubated at 37°C for 24 h. The bacterial suspensions (0.5 McFarland in Broth TrygthsapB:

precisely 100 pL of overnight grown culture, were added in a sterile 84 | pbat bottom
For whites, only the BT medium was di spensed
suspension was removed. Subsequently, the mushraoactsx25% v/v) were reuspended in BT,

100 pL were added in the wells and the cultures were incubated at 37 ° C for 24h. The biofilm was
colored with crystal violet dissolved in ethanol (0.5% w/v). The optical density was measured at 540
nm.

Results The mushroom extracts ®&eaareudABCCE3IBOOtwheecasb i oy
it slightly enhanck thecdlisAGGC 20212 Eo comATICC @5922,K.y
pneumoniaddATCC 700603, andP. aeruginosaATCC 27853.

Discussion and Conalsions The results obtained showed a good efficacy in relation to the
antibiofilm action of the AlbinoG. frondosaextracts against the ATCC strains $f aureus
Considering the total edibility of the investigated mushroom from which the extracts viaireedb

their effect could be enhanced with the increasing of the concentration. It is planned to evaluate the
action of these extracts in the future also on some strains which play an important role in nosocomial
infections.
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