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Sunday July 3", 2022

OPENING OF POSTER SESSION AND SPONSOR EXHIBITION

From 12.00 Reagistration of participants

1315-14.00 Welcome addresses
Arnaldo Caruso, President SIV-ISV
Andrea Costa, Ministry of Health, Undersecretary of State
Greetings from local Authorities

PLENARY SESSION
Auditorium
SESSION1 COVID-19: two years within a pandemic
Chairs: Guido Antonelli (Rome), Arnaldo Caruso (Brescia)

14.00-14.30 The pandemic through the eyes of the ISS
Paola Stefanelli (Rome)

14.30-15.00 Clinical management of COVID-19: un update
Claudio Mastroianni (Rome)

15.00-15.30 SARS-CoV-2 infection in children: Much information still missing
Carlo Federico Perno (Rome)

15.30-16.00 Long Covid: mutation of concern and transcriptional analysis
Davide Cacchiarelli (Naples)

16.00-16.30 Coffee Break




Sunday July 3", 2022

SESSION 2
Chairs:

16.30-16.50

16.50-1710

1710-17.30

17.30-17.45

17.45-18.00

18.00-18.15

PARALLEL SESSIONS

Auditorium

Veterinary Virology
Vito Martella (Bari),
Gabriele Vaccari (Rome)

The changing horizons of
virology in cats
Barbara Di Martino (Teramo)

Food virology: a winding road
balancing innovation and
standardization

Elisabetta Suffredini (Rome)

Avian Influenza - An expanding
global threat
Isabelle Monne (Padua)

OC1: Detection of a
recombinant torovirus in cattle
Francesco Pellegrini (Bari)

OC2: Peptides modelled on the
glycoprotein Gn and Gc of
Schmallenberg virus inhibit
viral infectivity

Carla Zannella (Naples)

OC3: Circular single-stranded
DNA viruses in cats
Violetta Iris Vasinioti (Bari)

OC4: Detection and
characterization of bopiviruses
in domestic and wild ruminants,
Italy

Andrea Palombieri (Teramo)

SESSION 3
Chairs:

16.30-16.50

16.50-1710

17.30-17.45

17.45-18.00

18.00-18.15

18.15-18.30

Mirabilis

Diagnostics in human virology
Rossana Cavallo (Turin),
Tiziana Lazzarotto (Bologna)

Antiviral drug resistance of
human cytomegalovirus in
immunocompromised patients
Irene Cassaniti (Pavia)

Role of cellular immune
response in viral diagnosis
Cristina Costa (Turin)

Strategies for testing
non-SARS-CoV-2 respiratory
viruses

Alessandra Pierangeli (Rome)

OC5: Molecular epidemiology of
RSV strains causing an unusual
peak of hospitalization in
autumn 2021

Matteo Fracella (Rome)

OC6: Chromosomally integrated
human herpesvirus 6:
laboratory and clinical features
Liliana Gabrielli (Bologna)

OC7: Detection of measles
specific IgM/1gG by in house
elisa based on recombinant

n protein

Maedeh Kojouri (Rome)

OC8: ToRCH agents
retrospective 10-years
seroprevalence survey in women
of childbearing age in Sicily
Emilia Palazzotto (Palermo)




Sunday July 3", 2022

18.30-19.30

PARALLEL SESSIONS
Auditorium Mirabilis
With the unrestricted 18.30-19.00 | With the unrestricted
educational grant of educational grant of
COPAN ITALIA ELITECHGROUP
Advancements of sample Chair:

collection and transport
in virology

Self-collection for HPV
Screening: new approaches

for the prevention of cervical
cancer

Clementina Elvezia Cocuzza (Milan)

Detecting CMV shedding in
pregnant women and
newborns: are all swabs created
equal?

NgeeKeong Tan (London)

The challengens of managing
the COVID-19 pandemic
pre-analytic to diagnosis
Paolo Gaibani (Bologna)

19.00-19.30

Carlo Federico Perno (Rome)

Monitoring of cytomegalovirus
infection in hematopoietic stem
cell transplantion recipients
undergoing letermovir
prophylaxis

Tiziana Lazzarotto (Bologna)

With the unrestricted
educational grant of
DIASORIN

(No CME accreditation)

A novel diagnostic approach to
differentiate Viral from Bacterial
Infections

Giancarlo Giaccone (Saluggia)




Monday July 4, 2022

OPENING OF POSTER SESSION AND SPONSOR EXHIBITION

PLENARY SESSION
Auditorium
SESSION 4 Virus-host interaction
Chairs: Giorgio Gribaudo (Turin), Arianna Calistri (Padua)

08.30-08.50 HSV entry: from virus engineering to preclinical models
Tatiana Gianni (Bologna)

Gualtiero Alvisi (Padua)

09.10-09.30 Toscana Virus and Antagonism to the innate immune response
Maria Grazia Cusi (Siena)

09.30-09.45 OC9: Transcriptionally active HBV integrations frequently occur in the early
phases of chronic infection and mostly involve genetic regions crucial
for cell proliferation
Stefano D’Anna (Rome)

09.45-10.00 OCI10: Effect of SARS-CoV-2 on the coagulation cascade in COVID-19 associated
coagulopathies
Daria Bortolotti (Ferrara)

10.00-10105 OC11: IFI16 impacts metabolic reprogramming during human cytomegalovirus
infection
Valentina Dell’Oste (Turin)

10.15-10.30 OC12: A complex signaling pathway involving NF-kB, JAK/STAT, and gp130
is activated by CCL2 neutralization to induce the expression of HIV-1 restriction
factors in primary human macrophages
lole Farina (Rome)




Monday July 4", 2022

PARALLEL SESSIONS

SESSION 5

Chairs:

10.30-10.50

10.50-11.10

11.10-11.30

11.30-11.45

11.45-12.00

12.00-12.15

12.15-12.30

Auditorium

COVID-19 Diagnosis: novel
perspectives

Massimo Clementi (Milan),
Fabrizio Maggi (Varese)

Upper respiratory tract and viral
pathogens: what did we learn
from SARS-CoV-2 infection?
Nicasio Mancini (Milan)

A rapid and scalable PCR-based
test to detect SARS-CoV-2
cellular immunity administration
Cristina Lapucci (Monza)

Cell-intrinsic immunity to sense
SARS-CoV-2 infection
Roberta Rizzo (Ferrara)

OC13: Performance of home-
made whole blood stimulation
assays for the quantification of
SARS-CoV-2 specific T-cell
response: a cross-sectional study
Federica Bergami (Pavia)

OC14: Interferon-gamma levels
in umbilical cord blood of
newborns from SARS-CoV-2
affected mothers

Evelina La Civita (Naples)

OC15: Monitoring of humoral
response in healthcare workers
receiving Biontech/Pfizer
BNT162B2 mRNA vaccination
Roberta Mancuso (Milan)

OC16: Human endogenous
retroviruses (HERVS)
transcriptome in PBEMC is
modulated during SARS-CoV-2
infection and allows to
discriminate COVID-19 clinical
stages

Nicole Grandi (Cagliari)

SESSION 6
Chairs:

10.30-10.55

10.55-11.20

11.20-11.45

12.00-12.15

Mirabilis

Viral Vectors and gene therapy
Giuseppe Portella (Naples),
Maria Cristina Parolin (Padua)

Development of next generation
of tumour-targeted replicating
oncolytic viruses using an ideal
immunocompetent animal model
Yaohe Wang (London)

Gene therapy of X-linked
Myotubular Myopathy by
systemic AAV vector

Fulvio Mavilio (Modena)

Vector genome integration and
gene therapy: friends or foes
Pasquale Piccolo (Naples)

OC17: Synergism of the
oncolytic adenovirus dl922-947
and G-quadruplex binder
pyridostatin against breast cancer
Fabiana Napolitano (Naples)

OC18: An improved sequencing
approach to fully profile
SARS-CoV-2 pandemics at
regional level, identify new
variants and describe infection
signatures in patients

Antonio Grimaldi (Pozzuoli)

12.30-13.15

SIV-1SV MEMBERS' MEETING

Available from 12.30 to 14.00 Lunch and Poster viewing




Monday July 4, 2022

PLENARY SESSION
Auditorium
SESSION 7 Structural virology and biotechnology
Chairs: Giorgio Palu (Padua), Massimiliano Galdiero (Naples)

14.00-14.20 On the mechanism of antibody neutralization targeting the receptor binding
domain of the SARS-CoV-2 spike protein
Felix Rey (Paris)

14.20-14.40 The potential of electron microscopy in understanding virus-host interactions:
A study of HCMV morphogenesis
Clarissa Read (Ulma)

14.40-15.00 Structure-based drug design for antiviral drug discovery
Arianna Loregian (Padua)

15.00-15.15 ©OC19: Molecular and structural characterization of SARS-CoV-2-induced cellular
remodeling
Mirko Cortese (Pozzuoli)

15.15-15.30 0OC20: A small-molecule inhibitor of human papillomavirus E7 oncoprotein
rescues cellular PTPN14 levels and possesses antitumoral activity
Chiara Bertagnin (Padua)

15.30-15.45 OC21: Structural characterization of HIV-1 matrix protein p17 variants to develop

specific functional inhibitors
Alessandro Rondina (Brescia)

15.45-16.30 Coffee Break
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Monday July 4%, 2022

SESSION 8
Chairs:

16.50-17.10

1710-17.30

17.30-17.45

18.00-18.15

18.15-18.30

PARALLEL SESSIONS

Auditorium

Viruses and Cancer
Roberto Accolla (Varese),
Franco M. Buonaguro (Naples)

Role of human papillomaviruses
in carcinogenesis
Massimo Tommasino (Bari)

HTLV-1 retrovirus infection

and the road to Adult T-cell
Leukaemia

Roberto Accolla (Varese)

Convergence between viral and
tumor antigens
Luigi Buonaguro (Naples)

OC22: Dissecting the basis

of herpesvirus associated
proliferative skin diseases in
lower vertebrates. A model for
DNA-virus associated prolifera-
tive and neoplastic diseases
Francesco Origgi (Berna, Switzerland)

OC23: First detection of a
cluster of sexually transmitted
HIV-1 mutants expressing a
B-cell clonogenic variant of p17
Alberto Zani (Brescia)

OC24: The enrichment of
positively charged amino acids
in HBsAg C-terminus impairs
HBsAg secretion, affects its
structural stability and is
correlated with HBV-induced
liver cancer

Lorenzo Piermatteo (Rome)

0OC25: The endogenous HBZ
interactome in ATL leukemic
cells reveals an unprecedented
complexity of host interacting
partners involved in RNA splicing
Mariam Shallak (Varese)

SESSION 9
Chairs:

17.00-17.30

17.30-17.45

17.45-18.0(

18.15-18.30

18.30-18.45

Mirabilis

Environmental and plant virology
Francesco Di Serio (Bari),
Luisa Rubino (Bari)

At the interface of host-virus
interactions: cleavage of plant
proteins by a potyvirus pro-
tease and potential applications
for novel antiviral strategies
Héléne Sanfagon (Summerland)

A virus by any other name: The
new binomial nomenclature for
virus species

Francisco Murilo Zerbini (Vicosa)

0OC26: Ambivirus: a new
Baltimore class of viruses?
Massimo Turina (Turin)

OC27: Multipartite BNYVV
genomic RNAs change their
relative frequencies according
to the infected host and organ
and after transmission in the vector
Yi Guo (Bologna)

OC28: Enteric viruses
circulation in the environment
and their occurrence in cases of
infantile gastroenteritis

Maria Grazia Amoroso (Portici)

0C29: Tracking SARS-CoV-2
variants in Italy (October 2021-
March 2022) using the national
wastewater-based surveillance
system

Giusy Bonanno Ferraro (Rome)

OC30: Cutting edge application
of Raman spectroscopy for the
diagnosis of virus infection in two
major crops, tomato and grapevine
Emanuela Noris (Turin)

PLENARY SESSION
Auditorium

Chairs:
18.45-19.15
20.30

Plenary Lecture

Arnaldo Caruso (Brescia), Franco M. Buonaguro (Naples)

Role of RNA viruses in human diseases - Robert C. Gallo (Baltimore)

Social Dinner

1%




Tuesday July 5, 2022

PLENARY SESSION
Auditorium
SESSION 10 Infection, Immunity and Vaccines
Chairs: Fausto Baldanti (Pavia), Mauro Pistello (Pisa)

08.30-08.50 Advances in Vaccine Technologies
Mauro Pistello (Pisa)

08.50-09.10 Immune Responses to Old and New Vaccines
Sergio Abrignani (Milan)

09.10-09.30 Regulatory Process Leading to Decisions on Vaccines: Focus on COVID-19
Sandra Petraglia (Rome)

09.30-09.45 OC31: Analysis of the immune response to measles virus in vaccinees
and naturally infected subjects
Gabriele Anichini (Siena)

09.45-10.00 OC32: Dynamic of IgA production in saliva of healthcare workers after
Biontech/Pfizer BNT162B2 mRNA vaccination
Lorenzo Agostino Citterio (Milan)

10.00-10.15 OC33: Mucosal immune response in BNT162B2 COVID-19 vaccine recipients
Greta Forlani (Varese)

10.15-10.30 0OC34: The protection from CMV infection in solid organ transplants is highly
dependent on CMV T-cell specific immunity and type of organ transplant
Davide Abate (Padua)
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Tuesday July 5%, 2022

PARALLEL SESSIONS

Auditorium

SESSION 11 Viral pathogenesis and Disease

Chairs:

10.30-10.50

10.50-11.10

11.10-11.30

11.30-11.45

11.45-12.00

12.15-12.30

Guido Antonelli (Rome),
Maurizio Zazzi (Siena)

Update on hepatitis E virus
Maria Rosaria Capobianchi (Rome)

Update on HBV/HCV/HDV
virology and diagnostics
Francesca Ceccherini-Silberstein
(Rome)

Update on HBV/HCV/HDV
therapeutics
Raffaele Bruno (Pavia)

OC35: Trojan horses and
cassandran predictors, the role
of immune cells and mediators
in SARS-CoV-2 infection
José Camilla Sammartino (Pavia)

OC36: The integrin avB3
mediates SARS-CoV-2 entry
into ACE2-negative endothelial
cells

Antonella Bugatti (Brescia)

OC37: The direct cleavage

of caspase-8 during HSV-1
infection is due to UST
tegument protein and triggers
ATG3 degradation to support
viral replication

Rosamaria Pennisi (Messina)

OC38: SARS-CoV-2 infection in
cystic fibrosis: the role of CFTR
mutation/downregulation
Valentina Gentili (Ferrara)

Mirabilis

SESSION 12 Antiviral Therapy
Chairs: Arnaldo Caruso (Brescia),
Gianluigi Franci (Naples)

10.30-10.50 Tetravalent Antibody Drugs for
Ultrapotent and Broad
Neutralization of SARS-CoV-2
Variants
Giuseppe Novelli (Rome)

10.50-1110 Searching for direct acting
agents targeted to SARS-CoV-2
proteins
Enzo Tramontano (Cagliari)

1110-1.30  Estrogen Signaling in Infectious
Diseases
Marcello Allegretti (L'Aquila)

11.20-1.50 Fixed Dose Combinations of
Drugs Synergistically Active
Against SARS-CoV-2
Franco Lori (Alghero)

11.50-12.05 OC39: Potent antiviral activity
of new generation HIV-1
maturation inhibitors on human
primary cells
Leonardo Duca (Rome)

12.05-12.20 0OC40: N-acylethanolamine acid
amidase inhibition affects Zika
virus replication
Michele Lai (Pisa)

12.20-12.30 0OC41: Regulation of m6A
methylation as a new
therapeutic option against
respiratory viral infection
Veronica Folliero (Naples)
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@® Tuesday July 5, 2022

PLENARY SESSION
Auditorium

SESSION 13 Highlights in HIV pathogenesis and therapy
Chair: Matteo Porotto (Naples)
12.30-12.50 HIV-1 mutants expressing B cell clonogenic matrix protein p17 variants are

increasing their prevalence worldwide

Francesca Caccuri (Brescia)
12.50-1310 New frontiers in HIV therapeutics

Francesco Castelli (Brescia)
13.10-13.30 Luria and Viruses Award 2022

13.30 Closing remarks

Delivery and compilation CME questionnaire
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Tuesday July 5, 2022

PLENARY SESSION

14.00-17.00 VirSudNet Symposium
Three years of a national project on antivirals within the COVID-19 pandemic

Project Presentation
Massimiliano Galdiero (Naples, Italy)

VirSudNet: the experience of the IBB-CNR Naples
Nunzianna Doti (Naples, Italy)

VirSudNet: the experience of the University of Cagliari
Giuseppina Sanna (Cagliari, Italy)

VirSudNet: the experience of the University of Campania
Annalisa Chianese (Naples, Italy)

VirSudNet: the experience of the University of Messina
Antonio Mastino (Messina, Italy)

VirSudNet: the experience of the University of Palermo
Federica Cacioppo (Palermo, ltaly)

VirSudNet: the experience of the University of Calabria
Michele Pellegrino (Cosenza, Italy)

Discussion and Perspectives:
Massimiliano Galdiero, Antonio Mastino, Stefano Aquaro,
Giovanni Giammanco, Aldo Manzin, Nunzianna Doti
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CLINICAL MANAGEMENT OF COVID-19: UN UPDATE

C.M. Mastroianni

Department of Public Health and Infectious Disease, Sapienza University of Rome, Italy

The treatment landscape for COVID-19 is evolving rapidly. Healthcare professionals must
continue to adapt and offer the best possible care based on the strongest evidence and
available therapies. Two main processes are thought to drive the pathogenesis of COVID-
19. Early in the clinical course, the disease is primarily driven by the replication of SARS-
CoV-2. Later in the clinical course, the disease appears to be driven by a dysregulated
immune/inflammatory response to SARS-CoV-2 that leads to tissue damage. Based on this
understanding, it is anticipated that therapies that directly target SARS-CoV-2 would have
the greatest effect early in the course of the disease, while immunosuppressive/anti-in-
flammatory therapies are likely to be more beneficial in the later stages of COVID-19.
The first step to timely treatment of COVID-19 is early diagnosis. We need to educate our
patients not to wait out symptoms. Especially for people who are at high risk for severe
outcomes, it is helpful to seek a test sooner vs later, because some therapies are more ef-
fective when offered early. For example, in the clinical trials evaluating antiviral monoclonal
antibody therapies, most patients were randomized and treated within 3-5 days of sym-
ptom onset. Hence, it is imperative to move quickly when symptoms are detected.
Evidenced-based options for outpatient treatment of early-stage COVID-19 remain so-
mewhat limited to early use of antiviral monoclonal antibodies and antivirals,. When eva-
luating candidacy for antiviral monoclonal antibodies, remember that these agents are
generally indicated for patients with <10 days of symptoms, no need for hospitalization,
and high risk for severe COVID-19; in the supporting clinical trials, patients had 21 risk
factor such as cardiovascular disease, obesity, diabetes, cancer, or renal failure. In addition,
it is important to counsel patients about “red flags” that indicate they should be clinically
assessed with disease worsening. For patients with COVID-19 who have been admitted
to the hospital and require supplemental oxygen, dexamethasone is recommended. It has
been shown to reduce mortality in this setting. Regarding remdesivir, which is FDA appro-
ved for patients who are hospitalized with COVID-19, international guidelines vary regar-
ding its use, with the IDSA and the NIH recommending it in patients who are hospitalized
with COVID-19 and require supplemental oxygen.
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LONG COVID: MUTATION OF CONCERN AND TRANSCRIPTIONAL ANALYSIS
D. Cacchiarelli

Associate Professor of Molecular Biology, University of Naples "Federico II"
Armenise/Harvard Laboratory of Integrative Genomics, Telethon Institute of Genetics and Medicine

Genomic surveillance of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
is the only approach to rapidly monitor and tackle emerging variants of concern (VOC) of
the COVID-19 pandemic. Such scrutiny is crucial to limit the spread of VOC that might
escape the immune protection conferred by vaccination strategies. It is also becoming
clear now that efficient genomic surveillance would require monitoring of the host gene
expression to identify prognostic biomarkers of treatment efficacy and disease progres-
sion. We sequenced over 20,000 viral genomes since the beginning of the pandemics, pro-
ducing the highest number of sequences in Italy processed by a single entity. We thus
reconstructed the whole pandemic dynamics in the regional territory. In addition, we have
matured and applied novel proof-of-principle approaches to prioritize possible gain-of-
function mutations by leveraging patients' metadata and isolated patient-specific RNA si-
gnatures of SARS-CoV-2 from infected hospitalized patients. The aforementioned goals
have all been achieved as both an optimized and cost-effective strategy that does not re-
quire automation, in an effort to allow any lab with a benchtop sequencer and a limited
budget to perform integrated genomic RNA surveillance on-premises.
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THE CHANGING HORIZONS OF VIROLOGY IN CATS
B. Di Martino

Faculty of Veterinary Medicine, Universita degli Studi di Teramo, Italy

Detection of viruses in animals has long been based on electron microscopy or isolationin
tissue cells or in laboratory animals. Also, virological assays based on specificimmuno-rea-
gents have been largely used in human and animal virology. A revolution in the diagnostics
arrived in the 1990s, with the development of novel molecular techniques based on the
detection of nucleic acids, i.e. polymerase chain reaction (PCR). This technology was quic-
kly declined in a variety of protocols and applications. In recent years, the use of broad-
range consensus PCRs, able to recognize viruses at the genus or family level, has resulted
in the discovery of several novel feline viruses. This is exemplified by the identification of
carnivore noroviruses (NoVs), first discovered in the intestinal content of a captive lion
cub that died of severe hemorrhagic enteritis [1] by using a broadly reactive primer pair
targeting caliciviruses [2]. The most significant development in viral discovery has been
the advent of next-generation-sequencing (NGS) technologies. Unbiased analysis of nu-
cleic acids from feline samples (metagenomic) has enabled the identification and charac-
terization of an unexpectedly high number of previously unknown viruses, including novel
parvoviruses genetically unrelated to feline panleukopenia parvovirus (FPV), such as feline
bufavirus [3] and feline chaphamaparvovirus [4]. Whether these orphan viruses have the
ability to cause disease is still uncertain, and epidemiological studies and clinical investi-
gations are necessary to gather information. The possible role of viruses in feline liver di-
sease has long remained neglected. However, in 2018 in Australia [5], an analogue of
human hepatitis B virus, designed Domestic Cat Hepadnavirus (DCH), was discovered du-
ring a transcriptomic study in a seven-year-old male neutered domestic shorthair cat dia-
gnosed with multicentric large B cell lymphoma and concomitant infection with feline
immunodeficiency virus (FIV). A correlation has been observed between DCH infection
and suspected clinical signs of liver injury supporting the possible role of DCH in the de-
velopment of feline liver disease, similar to HBV infection in humans [6,7]. Noteworthy,
some of the novel feline viruses have also been identified in the canine virome, suggesting
the possibility of inter-species circulation between the two carnivore species. Cats and
dogs may harbor NoVs of the same genogroups and genotypes, GIV.2 and GVI.2 [8]. Binding
of GIV.2 and GVI NoVs in dog tissues has been demonstrated to be mediated by the pre-
sence of H and A antigens of the histo-blood group antigen (HBGA) family. Accordingly, it
has been hypothesized that dogs and cats share a similar pattern of HBGAs as the atta-
chment factor for NoV infections [9]. Novel carnivore protoparvoviruses identical to each
other in their capsid gene (>99.9% nt identity) have been found in stool and respiratory
samples either in cats or dogs [3,10]. Likewise, novel canine hepadnaviruses with high nu-
cleotide identity (about 98%) and similar organization to DCH, have been recently found
in dog sera with altered hepatic markers [11]. The close social interactions of cats and hu-
mans in households provide a strong rational for studying feline virome. Examples hinting
to the zoonotic and reverse zoonotic potential of influenza A viruses and SARS-CoV-2 in-
fections have been reported in several animal species, including domestic cats [12]. This
raise concerns on the possible implications for public health and, at the same time, requires
a One Health vision in the study and management of infectious diseases of animals.
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FOOD VIROLOGY: A WINDING ROAD BALANCING INNOVATION
AND STANDARDIZATION

E. Suffredini

Istituto Superiore di Sanita, Department of Food Safety, Nutrition and Veterinary Public Health,
National Reference Laboratory for Foodborne Viruses, Rome, Italy

Food virology is a relatively young field within both food safety and virology itself. Indeed,
while the first recognition of food as a vehicle for virus transmission dates back to 1914,
when a poliomyelitis outbreak was reported in association to raw milk consumption, signi-
ficant progresses in the field were not possible until the ‘90s, when the advent of molecular
techniques provided the approach for direct detection and identification of viral agents in
foods.

To date, foodborne viruses are considered responsible for approximately 140 million cases
per year globally, and are the leading cause of foodborne disease of known etiology in de-
veloped countries, Norovirus being the most significant contributor to reported ilinesses.
However, while the role of viruses in the epidemiology of foodborne diseases is no longer
guestioned, no consensus has yet been reached for the introduction in food legislation of
specific criteria on foodborne viruses.

This enduring lack of regulation is essentially a side effect of the peculiar technical issues
that have to be faced in food virology, such as: i) the low viral load in food matrices, in con-
junction with the (usually) low infectious dose of foodborne viruses, which requires the
development of extremely sensitive detection methods; ii) the presence in food matrices
of a huge variety of inhibitors of molecular (PCR) reactions; iii) the need to optimize ma-
trix-specific procedures to achieve an effective viral concentration from highly diverse
food types; iv) the lack of technically feasible assays to discriminate virus infectivity, with
the consequent failure in assessing the concrete risk associated to the detection of viral
genome in a food; v) the legal implications of analysis on food and feed, which call for the
use of standardized and nationally/internationally recognized methods, often in associa-
tion with strict quality control procedures.

In recent years, significant methodological advancements have been made to tackle some
of these problems, including the gradual formalization into ISO methods of harmonized
approaches for viral analysis in food, the optimization of assays for the major foodborne
viruses (NoV, HAV and more recently HEV), and the progresses in the use of viral integrity
assays and cell/enteroid culture systems. All of these advancements will provide the star-
ting point for further evolutions in the field of food virology.
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AVIAN INFLUENZA - AN EXPANDING GLOBAL THREAT

. Monne

Istituto Zooprofilattico Sperimentale delle Venezie (IZSVe), Legnaro, Padua, Italy

The dynamics of highly pathogenic avian influenza (HPAI) viruses of the H5 subtype have
changed dramatically in recent years. These viruses constitute an increasing threat to poul-
try production, animal welfare, wildlife and human health as well as global food security.
This worrisome trend is the consequence of the spread of the HPAI viruses of the H5 sub-
type descendent of the H5N 1 virus A/goose/Guangdong/1/1996 (Gs/GD), which was first
detected in Chinain 1996. Since their emergence, these viruses have dramatically expan-
ded their geographical distribution spreading to four distinct continents and remaining
well entrenched in a number of countries. They have been acquiring a broader host range
with a constantly expanding list of free-living wild bird species, which can potentially be
affected by the virus (Adlhoch et al. Avian influenza overview September - December 2021.
EFSA J 2021, 19:e07108). The replication of these viruses in new hosts and in multiple
poultry production systems increases the chance for the virus to evolve as a result of drift
inindividual genes and of genotypic variability through genetic reassortment. The dynamic
interplay between viruses and their hosts has resulted in a wide spectrum of disease ran-
ging from subclinical infections to mass mortality events with an unprecedented impact
on the agro-ecosystem. Further, the perceived threat to human health posed by H5 has
recently globally increased following the recent reports of zoonotic events in Russia, Ni-
geria, the UK and the USA, and the increasing numbers of human cases described in China.
Based on the events occurred in the last two decades, natural extinction of Gs/GD H5
HPAIVs seems a remote possibility. Indeed, the ability of these viruses to infect wild birds
without necessarily causing disease results in the generation of a vicious circle in which
dangerous viruses, originally emerged in the poultry sector, spill back into the wild bird
population to spread further via migratory pathways. Pre-requisites for success in control
of this zoonotic disease relay on a better understanding of the biological, social, economic,
political, environmental and ecological factors that are driving its spread, persistence and
evolution.
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ANTIVIRAL DRUG RESISTANCE OF HUMAN CYTOMEGALOVIRUS
IN IMMUNOCOMPROMISED PATIENTS

l. Cassaniti

Microbiology and Virology Department, Fondazione IRCCS Policlinico San Matteo, Pavia

Cytomegalovirus (CMV) is still a common infection in immunocompromised subjects in-
cluding solid organ (SOTRs) and hematopoietic stem cell transplant recipients (HSCTRs).
Several drugs have been introduced for the treatment of prevention of CMV infection and
reactivation, including ganciclovir and foscarnet or cidofovir. In particular, after prolonged
exposure to antiviral agents, subpopulation of CMV with genetic mutations leading to an-
tiviral resistance may be detected. Commonly, resistance is associated to viral phoshotran-
sferase (UL97) or DNA polymerase (UL54). Duration of drug exposure and ongoing viral
replication resulting from insufficient antiviral drug activity or impaired host defense are
crucial risk factors. Additionally, CMV-seronegative recipients of seropositive solid organs
(D+/R-) account for most of the cases, due to the absence of pre-existing immunity and
post-transplant immunosuppression. The recent introduction of letermovir for CMV pro-
phylaxis in HSCTRs has changed the scenario of CMV management in these patients. Even
if the drug has not been routinely introduced in SOTRs management yet, this is an appea-
ling drug because of its favorable side-effect profile, its availability in both oral and intra-
venous formulations, and its particular mechanisms of action, since the drug inhibits the
viral terminase complex. However, reports of its use for the treatment of CMV infection
remain sparse.

In this setting, the role of CMV-specific immune response should be also investigated in
order to clarify a possible correlation between therapy, CMV immune response and CMV
antiviral resistance. From our experience, about 70% of the UL-97 mutation leading to
GCV resistance were associated with lower or undetectable CMV-specific immune re-
sponse.

From a diagnostic point of view, the current gold standard for the detection of UL-97 GCV
resistance is by Sanger sequencing, a method that is unable to detect viral subpopulation
<20%; thus the early induction of resistance mutation might be missed by Sanger sequen-
cing. On the other hand, next generation sequencing (NGS) techniques can detect viral
subpopulations at lower frequencies. Data obtained from 343 SOTRs retrospectively col-
lected in our laboratory using NGS techniques revealed the emergence of a great variety
of minor subpopulations of proven resistance mutation.

In conclusion, the evaluation of CMV-specific immunocompetence among transplanted
patients could be informative in order to define the risk of drug resistance emergence and
the clinical expression of drug-resistance (uncontrolled replication of drug-resistant
strains) appears to be depending on impaired CMV-specific T-cell immunity recovery. San-
ger sequencing remains the most accessible and scalable solution for routine genotyping
solution; on the other hand deep sequencing can be more informative and specific proto-
cols should be implemented in different clinical contexts.
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ROLE OF CELLULAR IMMUNE RESPONSE IN VIRAL DIAGNOSIS
C.Costa

Microbiology and Virology Unit, University Hospital Citta della Salute e della Scienza di Torino,
University of Turin, Turin, Italy

Cellular immune response plays a relevant role in the pathogenesis and outcome of viral
infections, particularly in specific clinical context such as CMV in transplantation. CMV re-
activation in transplant patients may be associated to direct (systemic and organ disease)
and indirect effects (ooportunistic infections, rejection, graft loss, up to death). Strategies
for clinic-therapeutic management of CMV include risk-adapted use of pre-emptive and
antiviral prophylaxis with respect to donor/recipient serostatus. Evaluation of risk of CMV
infection is base on evaluation of viral replication (virologic monitoring) as well as immu-
nologic monitoring. Reference guidelines are available for the management of CMV and
viro-immunological monitoring in transplant recipients. Some innate factors play arole in
the control of CMV after transplantation, although changes in CMV management based
on these factors have not been studied. Also nonpathogen specific adaptative immunity
has been widely investigated in relation to outcome of CMV infection and management,
including parameters such as hypogammaglobulinemia, lymphopenia, TTV load, as well as
commercially-available assays measuring overall immune function as marker of immuno-
suppression. However, CMV-specificimmune assay are likely to have a greater clinical uti-
lity than a nonspecific assay. Among the different methods for CMV-specific immune
monitoring, Interferon Gamma Releasing Assays quantitatively measure T-cell specifically
reactive versus CMV epitopes. The use of these assays is recommended in transplant con-
text, particularly for pre-transplant evaluation of recipient and for therapeutic manage-
ment post-transplantation. In the presence of a positive CMV-specific immune response
discontinuation of antiviral prophylaxis is recommended as well as waiting strategy for
spontaneous viral clearance in the occurrence of reactivation. On the other hand, a nega-
tive response indicates the need for an intensive viral monitoring and aggressive/prolon-
ged antiviral prophylaxis or therapy. Some examples of use of IGRA assay will be discussed.
Inthe COVID-19 era, CMV antiviral stewardship has evidenced an increasing complexity,
in both virologic and immunologic monitoring. The impact of COVID-19 will be discussed.
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STRATEGIES FOR TESTING NON-SARS-COV-2 RESPIRATORY VIRUSES

A. Pierangeli

Lab of Virology, Dpt of Molecular Medicine, Sapienza University, Rome, Italy

Lower respiratory tract infections (RTIs) are the fourth leading cause of global Burden of
Disease (BOD) calculated as disability-adjusted life-years in the world in 2019 (GBD 2019
Diseases and Injuries Collaborators, Lancet 2020). RTls are predominantly caused by vi-
ruses; although the higher BOD is caused by human respiratory syncytial virus (RSV) in
children and influenza viruses in adults, there is an underappreciated burden of RTls cau-
sed by several other viral pathogens, including human metapneumovirus (hnMPV), Adeno-
viruses (AdV), Coronavirus (CoV) OC43, 229E, NL-63 and HUK1, Rhinoviruses (HRV),
Parainfluenza viruses PIV type 1-4, and human bocavirus (hBoV). Furthermore, classifi-
cation of viral versus bacterial pneumonia etiology remains a significant clinical challenge;
in fact, the symptoms of respiratory tract infections are non-specific, and empiric antibio-
tics are frequently started to cover possible bacterial pneumonia.

There are at least three main need for a comprehensive diagnostic of RTls. Firstly, for the
purposes of antimicrobial stewardship: rapid viral tests can therefore reduce the unne-
cessary prescription of antibiotics, although virus detection does not exclude bacterial co-
infection. Secondly, to confirm the specific viral cause of iliness and guide a specific antiviral
therapy. Finally, respiratory pathogen diagnosis has a crucial role for establishing control
and prevention measures at the sanitary and at the population level, in case of outbreaks
caused by novel virus/variants.

In recent years, there has been a rise in the use of multiplex respiratory virus panels and
of those including also bacterial pathogens (syndromic testing), using a range of technolo-
gies, which are increasingly replacing individual real-time PCR assays. This advancement
reduced turn-around time and manual steps and increased the number of detected patho-
gens with a single sample; however, the continuous evolution of different panels in the
market is not paralleled by regulatory standards and there are no specific recommenda-
tions on respiratory samples to be used. Moreover, the high costs are still a major drawback
so that their use is still limited to high-risk patients.

During the COVID-19 pandemic, capacity for viral diagnostics has grown extensively at
all levels of care and novel, not amplification-based, techniques have been developed quic-
kly and received emergency use authorization. Lateral flow assays (LFAs) have become
essential devices for a rapid, cost-effective testing of SARS-CoV-2 antigens. Developing
LFAs that are rapid, stable, sensitive, specific, and affordable can be challenging but wor-
thwhile to extend their use to testing diseases caused by RSV, influenza viruses and other
common respiratory viruses. Rapid, point-of-care nucleic acid detection were crucial me-
thods for controlling SARS-CoV-2, as well; they can work also on unextracted samples and
use novel technologies, such as those CRISPR-based, that must be further implemented
for other respiratory pathogens.

In conclusion, novel competences and technologies should be exploited for testing the
other respiratory viruses in a world where SARS-CoV-2 is becoming endemic. Neverthe-
less, there are still concerns and challenges to be addressed; highly trained virologists
should remain engaged with clinicians and continuously evaluate their diagnostic needs
in order to implement effective and affordable strategies for respiratory pathogens testing
at different levels.
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SELF-COLLECTION FOR HPV SCREENING: NEW APPROACHES
FOR THE PREVENTION OF CERVICAL CANCER

C.E. Cocuzza?, C. Giubbi!, M. Martinellit, I. Vallini2, S. Paganoni?, A. Latsuzbaia®, M. Arbyn?®

1 Department of Medicine and Surgery, University of Milano-Bicocca, Milan, Italy
2H iantis Srl, Milan, Italy
3 Unit Cancer Epidemiology, Belgian Cancer Centre, Sciensano

Aim of the study: Cervical cancer represents a major public health problem worldwide,
mostly occurring in women who either have no access or do not participate to cervical can-
cer screening.

The introduction of HPV-based primary screening has allowed for the possibility to imple-
ment HPV testing on self-collected vaginal or urine samples, improving women’s accepta-
bility to screening.

The use of HPV testing on self-collected samples has been supported by several meta-ana-
lyses demonstrating that target amplification-based HPV tests can offer a similar accuracy
on self-collected as on testing cervical samples, although clinical validation of the HPV as-
says in combination with the self-collection devices is required1. This study aimed to com-
pare the clinical accuracy of HPV testing using two new PCR-based HPV assays,
OncoPredict Screening (SCR) and Quantitative Typing (QT) (Hiantis), on vaginal self-sam-
ples and first-void urine samples.

Methods used: A prospective clinical study was performed based on published protocoll
(ClinicalTrials.gov Identifier: NCT04312737). Briefly 600 women attending 4 colposcopy
clinics (3 in Italy and one in Scotland) were enrolled. All participants were asked to collect
20mL of first-void urine sample using the Colli-Pee (Novosanis) device and a self-vaginal
swab using FLOQSwab (Copan); clinician-collected cervical scrapings using Cervex-Brush
(Rovers) were also collected prior to colposcopy. Cervical samples were immediately re-
suspended in 20 mL ThinPrep (Hologic); vaginal swabs travelled dry to the laboratory and
then resuspended in 5 mL of ThinPrep (Hologic) or eNAT (Copan). Nucleic acid extraction
was performed on all samples using Quick DNA/RNA viral MagBead (Zymo), which were
subsequently tested using both OncoPredict SCR and QT assays (Hiantis) for high-risk
HPV (hrHPV) screening and normalized genotype-specific viral load determination. Col-
poscopy and biopsy results were obtained from the 4 participating centers.

Results and Conclusions: Overall hrHPV positivity concordance between self-collected
and cervical samples was good for both OncoPredict assays (Kappa values ranging from
0.70t00.79). Clinical accuracy of OncoPredict SCR and QT assays on vaginal self-samples
and first-void urine samples was evaluated by determining the clinical sensitivity and spe-
cificity relative to cervical samples. Both assays showed good relative clinical sensitivity
for CIN2+ on self-vaginal (SCR=0.96 [95%C1 0.90-1.01]; QT=0.96 [95%CI 0.91-1.01]) and
urine samples (SCR=0.96 [95%Cl 0.89-1.02]; QT=0.97 [95%CIl 0.93-1.03]). The relative
specificity estimates were <1 (except SCR assay on urine samples (SCR=1.01[95%CI 0.95-
1.08]). However, cut off optimization of the assays allowed to achieve good relative speci-
ficity for both vaginal (SCR=0.94 [95%Cl 0.89-1.002]; QT=0.94 [95%Cl 0.88-1.01]) and
urine samples (QT=0.94[95%Cl 0.87-1.007]) with 95% Cl around the relative sensitivities
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still including unity (vaginal: SCR=0.95[95%CI 0.90-1.002]; QT=0.96 [95%C| 0.91-1.008];
urine: QT=0.95[95%CI1 0.89-1.007]. In conclusion, using an optimized cut-off, both assays
SCR and QT, showed similar accuracy to detect cervical precancer on self- compared to
cervical samples.

Acknowledgment: Horizon 2020 SME Instrument Funding (HPV OncoPredict Grant N°806551).

1) Arbyn M, Peeters E, Benoy |, Vanden Broeck D, Bogers J, De Sutter P, Donders G, Tjalma W, Weyers S, Cuschieri
K, Poljak M, Bonde J, Cocuzza C, Zhao FH, Van Keer S, Vorsters A. VALHUDES: A protocol for validation of human
papillomavirus assays and collection devices for HPV testing on self-samples and urine samples. J Clin Virol.
2018;107:52-56.
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DETECTING CYTOMEGALOVIRUS SHEDDING IN PREGNANT WOMEN
AND NEWBORNS: ARE ALL SWABS CREATED EQUAL?

N. Tan

St George’s Hospital, London

Human cytomegalovirus (CMV) is a leading viral cause of congenital infection. Currently,
universal serological screening for CMV in pregnancy is not recommended and the inve-
stigation of maternal and fetal CMV infection is dependent on a reactive approach that
has limited the early detection and management of infection. Recent evidence suggests
that a proactive detection of CMV shedding in bodily fluids by PCR in seropositive women
may allow early detection of active maternal CMV infection and the prediction of the risks
of fetal transmission. Used in conjunction with sonography and serology, this proactive ap-
proach may also support early discussion for further investigation and potential interven-
tions to reduce the consequence of infection. However, before this can become a reality,
several knowledge gaps pertaining to the application of PCR to detect maternal CMV shed-
ding need to be addressed. One of these is the collection and pre-analytical handling of
appropriate swabs and transport media. In this talk, the evidence on the performance of
commercially available swabs and transport media to detect CMV shedding is presented.
Commercially available swabs do not have equal absorption efficiency, or the equivalent
capability of releasing or preserving CMV DNA over time to ensure an accurate and relia-
ble detection of CMV DNA in biological fluids. A judicious use of these swabs is required.
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THE CHALLENGENS OF MANAGING THE COVID-19 PANDEMIC PRE-ANALYTIC
TO DIAGNOSIS

P. Gaibani

Bologna, Italy

The SARS-CoV-2 pandemic brought multiple challenges to the virology and microbiology
labs. Since 2020 and the mid-half of 2021, the general shortage of extraction and amplifi-
cation reagents, together with the low number of platforms available from the manufac-
turers impacted dramatically the testing capacity. Also, the lack of skilled and trained
personnel have pose multiple threads to the reporting capabilities. Several actions were
put in place to successfully face this situation. Among them, pre-analytic step is the most
labor and time-consuming phase, as well as the most unsafe from the operator stand point,
the adoption of an automation platform for the sample preparation. In this context, the
management of the unprecedented sample volumes for COVID-19 testing was possible
only by the integration of several analytical platforms with different features and feeding
them with samples prepared with a universal platform for sample preparation and mana-
gement.
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MONITORING OF CYTOMEGALOVIRUS INFECTION INHEMATOPOIETIC STEM CELL
TRANSPLANTION RECIPIENTS UNDERGOING LETERMOVIR PROPHYLAXIS

T. Lazzarotto

Bologna, Italy
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A NOVEL DIAGNOSTIC APPROACH TO DIFFERENTIATE VIRAL FROM BACTERIAL
INFECTIONS

G. Giaccone

DiaSorin S.p.A., Saluggia (VC) - Italy

Itis presented the first The first CLIA, fully automated & high throughput assay for bacte-
rial and viral infection discrimination.The Test presnted is made-up of a host signature,
composed by three host immune-system proteins:

TRAIL (TNF related apoptosis-inducing ligand)

e Member of the tumor necrosis factor family implicated in programmed cell death

e |mportant roles in the immune response to viral infections and in immune surveillance
of tumors and metastases

IP-10 (interferon y-induced protein 10 kDa)

e Chemokineimplicated in cell growth inhibition, chemotaxis and innate and adaptive im-
mune response by activation of T lymphocytes (Th1), NK cells, macrophages, dendritic
and B cells

o Alterationsin expression levels have been associated with inflammatory diseases inclu-
ding infectious diseases, immune dysfunction and tumor development

CRP (C-reactive protein)

e Acute phase protein released into the circulatory system in response to proinflamma-
tory stimuli,

e Diverseroles intissue injury, infection and other inflammation processes

The individual biomarkers of the host-response signature have complementary dynamics

in response to bacterial and viral infections and the innovative host-based signature te-

chnology guarantees high level of accuracy performing significantly better than other cli-
nical parameters and well established markers (diagnostic accuracy: 94% vs 68% toward

PCT 1 ng/ml, 94% vs 87.6% toward CRP 80 mg/I) The signature is meant to improve the

quality of patient’s life by optimizing the antibiotic use.

The signature aims at improving the quality of patient’s life and the Healthcare manage-

ment by optimizing the antibiotic use.
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HSV ENTRY: FROM VIRUS ENGINEERING TO PRECLINICAL MODELS
T. Gianni

Alma Mater Studiorum, University of Bologna, Italy

Herpes simplex virus (HSV) enters cells by recognition of the cellular receptor (nectin1 or
herpesviruses entry mediator), followed by fusion of the viral envelope with plasma or en-
docytic membranes (neutral or acidic compartments). These steps are carried out by the
HSV multipartite entry/fusion apparatus made of gD, gB, gH, and gL glycoproteins. Accor-
ding to the current model, gD recognizes and binds the receptor, then propagates the ac-
tivation to the trio of gH/gL and gB, which, in turn, executes fusion. The determinants of
the routes of entry are the integrins. High levels of specific integrins enable the re-locali-
zation of nectin1 to lipid rafts and force gD to interact with its receptor at these domains,
ultimately triggering the endocytic route at the lipid-rafts. In few cell types, integrins are
expressed at low levels, nectinl is not re-localized, and HSV enters the cell by fusion with
plasma membrane. The most characterized integrins that interacts with HSV and its re-
ceptors are avp6, avB8 and avB3. avB6- and avB8-integrins serve as co-receptors for
HSV,

binding the gH/gL complex. This interaction induces the dissociation of gL, freeing gH from
its inhibitor and licensing gH for fusion. Moreover, HSV-integrin interactions synchronize
endocytosis at the lipid-rafts with the cascade of glycoprotein activation that culminates
in execution of fusion. This strategy is exploited by HSV to avoid premature activation and
exhaustion of the

glycoproteins. avB3-integrin, beside lipid-raft routing, represents also a sensing systems
able to detect HSV and signal the incoming infection to the cell. Specifically, in cooperation
with Toll-like receptor 2 (TLR2), avB3 integrin enables the recruitment of TLR2, MAL,
MYD88 at lipid rafts, assembling an antiviral signalling platform. When engaged by HSV,
ovB3-integrin triggers the innate response by boosting the MYD88-dependent TLR2 si-
gnalling and IRAK4 phosphorylation, leading to the expression of type | interferon (IFN),
NF-kB, and a specific set of cytokines. Again, gH/gL interacts with avB3-integrin, triggers
the activation of the signalling platform and boosts the signalling cascade, interacting with
avB3 and TLR2 independently one of the other and cross- linking the two receptors.
Through this strategy, HSV couples virion entry with the triggering of the signalling ca-
scade. Seemingly detrimental to HSV infection, the antiviral pathways are readily shut- off
by viral factors and the virus exploit the ability of the signal to activate the cell for virus
replication.

Oncolytic virotherapy strategies based on the HSV are reaching their thirties, and a wide
variety of approaches has been envisioned and tested in many different models. The vast
majority of oncolytic HSV (oHSVs) in clinical trials, including the approved talimogene la-
herparepvec (also named OncoVEXGM-CSF), were generated by attenuation strategies,
which confer cancer-selectivity and are based on deletion/mutation in virulence genes or
in genes that contrast the innate and adaptive immune responses. This way, normal cells
restrict virus infection, while tumor cells which are often defective in innate response allow
for effective infection and viral replication. An alternative strategy pursued in our labora-
tory to generate oHSV consists in the detargeting of HSV from its natural receptors and
the retargeting to a cancer-specific receptor of choice. The retargeted oHSVs carry no mo-
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dification in genes that contrast the antiviral innate and adaptive immune responses and,
like wt-HSVs, are equipped to overcome the inimical host response, likely obtaining an en-
hanced oncolytic effect. Once they infect the cancer cell, their replication proceeds in unat-
tenuated fashion and is independent of defects in immune pathways typical of cancer cells.
Inasmuch as the

retargeted oHSVs infect specifically tumor cells and effectively spare off-tumor cells, their
safety profile in mice are high, and they proved to be very effective anti-cancer agents in
different clinical models.
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VIRAL PROTEINS KNOCKING AT THE NUCLEAR DOOR: A TALE OF IMPORTINs

G. Alvisi

Department of Molecular Medicine, Padua, Italy

Viruses intensively interact with the host cell nucleocytoplasmic nuclear transport appa-
ratus at different levels. Indeed, viral proteins can be actively translocated across the nu-
clear pore complex or interfere with the cellular nucleocytoplasmic transport process
itself. These events are crucial for viral genome nuclear targeting, expression, replication,
and encapsidation, as well as for host cell function manipulation, with profound effects on
cell proliferation, survival, and antiviral response. Furthermore, recent developments of
broad and specific nuclear transport inhibitors suggest a potential future pharmacological
implication for antiviral drug discovery. | will briefly summarize the state of the art on the
topic and my contribution to the field, along with unpublished data from my group.
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TOSCANA VIRUS AND ANTAGONISM TO THE INNATE IMMUNE RESPONSE
M.G. Cusi, G. Gori Savellini, G. Anichini, C. Gandolfo, C. Terrosi

Dept. Medical Biotechnologies, University of Siena, Siena, Italy

Aim of the study: The Non Structural (NSs) protein of some members of the Phenuiviridae
family is an important virulence factor, being a potent antagonist of type | Interferons. Our
aim was to evaluate the role of Toscana Virus NSs to antagonize the innate immunity in
the human host.

Methods used: Luciferase reporter gene assay, in vitro Ubiquitination assay, Mass specto-
metry, Immunofluorescence, Immunoblot, in vitro Cell infection and transfection.

Results and conclusions: We revealed the inhibitory effect of NSs on RIG-1 involved in the
signaling cascade for type | IFN production, leading to degradation of RIG-1 upon binding.
In fact, NSs appears to directly bind the CARD domain of RIG-I and to mediate its degra-
dation, thus abolishing the downstream signaling of IFN- activation. The addition of MG-
132 to the cells widely restores IFN-B promoter activation, suggesting that RIG-I
degradation, mediated by NSs, is proteasome dependent and specific, since the nucleo-
protein of TOSV does not show any of these effects. Moreover, we show that TOSV NSs
has an E3 ubiquitin ligase activity, mapping at the carboxy-terminal domain and also invol-
ving the amino-terminal of the protein. Indeed, neither the amino- (NSsAN) nor the car-
boxy- (NSsAC) terminal-deleted mutants of TOSV NSs are able to cause
ubiquitin-mediated proteasome degradation of RIG-I. We hypothesized a model in which
NSs behaves as an atypical RING between RING (RBR) E3 ubiquitin ligases. This is the
first report identifying the E3 ubiquitin ligase activity in a viral protein among negative
strand RNA viruses.
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UPPER RESPIRATORY TRACT AND VIRAL PATHOGENS:
WHAT DID WE LEARN FROM SARS-COV-2

N. Mancini

Laboratorio di Microbiologia e Virologia, Universita Vita-Salute San Raffaele, IRCCS Ospedale San Raffaele,
Milan, Italy

SARS-CoV-2 infection and its dramatically different possible clinical outcomes has refo-
cused our attention on the extremely important interplay occurring, at the upper respira-
tory tract level, between viral pathogens and the innate immune system. In my
communication, | will discuss some of these interactions highlighting the thin border bet-
ween an effective immune response, capable of controlling viral replication, and a dysre-
gulated response possibly leading to the most severe clinical outcomes. | will also mention
the possible concurring role of the resident microbiota in determining a basal antiviral
state possibly influencing the outcome of a viral infection. All these mechanisms certainly
deserve further attention, not only in SARS-CoV-2-related settings, and may lead to novel
therapeutic and prophylactic strategies in the management of respiratory viral infections.
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RAPID, SCALABLE ASSESSMENT OF SARS-COV-2 CELLULAR IMMUNITY
BY WHOLE-BLOOD PCR

M. Schwarz!?, D. Torre'?, D. Lozano-Ojalvo?, A. Tan%, T. Tabaglio®, S. Mzoughi'?,
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G. Santoro?°, M. Ferrari?%, K. Nie3?2, M. Patel®*?2, V. Barcessat?, S. Gnjatic!3%?,

J. Harris®?2 R. Sebra?3, M. Merad?®?2, F. Krammer?'’, S. Kim-schulze®%, |. Marazzi’,

A. Bertoletti*?, J. Ochando®*%?5 E. Guccionel2242>

1 Department of Oncological Sciences, Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai,

New York, New York, USA

2 Center for Therapeutics Discovery, Department of Oncological Sciences and Pharmacological Sciences,
Tisch Cancer Institute, lcahn School of Medicine at Mount Sinai, New York, USA

3 Precision Immunology Institute, Icahn School of Medicine at Mount Sinai, New York, New York, USA

4 Programme in Emerging Infectious Diseases, Duke-NUS Medical School, Singapore

5 Institute of Molecular and Cell Biology, IMCB, A*STAR, Singapore, Singapore

6 Centro Nacional de Microbiologia, Instituto de Salud Carlos IlI, Madrid, Spain

7 Department of Immunology, Hospital Universitario La Paz-1diPAZ, Madrid, Spain

8 Department of Immunology, Instituto de Investigacidn Sanitaria Hospital 12 de Octubre (imas12)

9 Department of Immunology, Ophthalmology and ENT, Universidad Complutense de Madrid

10 CIBER de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos IIl, Madrid, Spain

11 Laboratory of Immune-Regulation, Instituto de Investigacion Sanitaria Gregorio Maraiién (liSGM), Madrid, Spain
12 Department of Nephrology, [I1S-Fundacién Jimenez Diaz, Madrid, Spain

13 Department of Immunology, Hospital Universitario Marqués de Valdecilla-IDIVAL, Santander, Spain

14 Department of Nephrology, Hospital Puerta de Hierro, Madrid, Spain

15 Servicio de Farmacologia Clinica. Hospital Universitario La Paz. IDIPAZ. Plataforma Espafiola de Unidades de
Investigacion Clinicay Ensayos Clinicos (SCReN-ISCIII) Facultad de Medicina. Universidad Auténoma de Madrid.
Madrid, Spain

16Instituto de Salud Carlos I1l. Madrid, Spain

17 Department of Microbiology, Icahn School of Medicine at Mount Sinai, New York, USA

18 Department of Pediatrics, Icahn School of Medicine at Mount Sinai, New York, USA

19 Hyris; Limited, Lower Ground Floor, One George Yard, EC3V 9DF London (UK)

20 Genetic Unit, Synlab Italia, Castenedolo (BS), Italy

21 IRCCS, SDN, Napoli, Italy

22 Human Immune Monitoring Core (HIMC), Icahn School of Medicine at Mount Sinai, New York, NY, USA

23 Department of Genetics and Genomics, Icahn School of Medicine at Mount Sinai, New York, NY, USA; Icahn
Institute of Genomics and Multiscale Biology, Icahn School of Medicine at Mount Sinai, New York, NY, USA;
Sema4, a Mount Sinai venture, Stamford, CT, USA; Black Family Stem Cell Institute, Icahn School of Medicine at
Mount Sinai, New York, NY 10029, USA
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at Mount Sinai, New York, NY, USA

Fast, high-throughput methods for measuring the level and duration of protective immune
responses to SARS-CoV-2 are needed to anticipate the risk of breakthrough infections.
Here we report the development of two qPCR assays for SARS-CoV-2-specific T cell acti-
vation. The assays are rapid, internally normalized, and probe-based: gTACT requires RNA
extraction and dqTACT avoids sample preparation steps. Both assays rely on the quantifi-
cation of CXCL10 mRNA, a chemokine whose expression is strongly correlated with acti-
vation of antigen-specific T cells. Upon restimulation of whole blood cells with SARS-CoV-2
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viral antigens, viral-specific T cells secrete IFN-y, which stimulate monocytes to produce
CXCL10.CXCL10 mRNA can thus serve as a proxy to quantify cellular immunity. Our assays
may allow large-scale monitoring of the magnitude and duration of functional T cell im-
munity to SARS-CoV-2, thus helping to prioritize revaccination strategies in vulnerable

populations. The full article has recently been published in Nature Biotechnology (Schwarz
et al June 2022).
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CELL-INTRINSIC IMMUNITY TO SENSE SARS-COV-2 INFECTION

R.Rizzo

Department of Chemical, Pharmaceutical and Agricultural Sciences, University of Ferrara, Ferrara, Italy

Aim of the study: Acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the etiolo-
gical agent for Coronavirus disease 2019 (COVID-19) that has led to a pandemic since
March 2020. The role of SARS-CoV-2 components on innate immunity is still under rese-
arch. The investigation of the possible implication of pathogen-associated molecular pat-
terns (PAMPs)-pattern recognition receptors (PRRs) interaction and the possible different
effect of the SARS-CoV-2 variants of concern (VOCs) on innate immune response are of
extreme importance.

Methods: We evaluated: i) the activation of RNA sensors, transcription factors and cyto-
kines/interferons (IFN) secretion in pulmonary organoids after SARS-CoV-2 infection (Bor-
tolotti D, et al. Cells. 2020; 9(9):1975. doi: 10.3390/cells9091975; Bortolotti D, et al.
Microorganisms. 2021; 9(9):1820. doi: 10.3390/microorganisms 9091820); ii) the under-
lying mechanism leading to the emergence of variants, analyzing quasi-species interaction
with host cells (Caccuri F, et al. Virus Evolution. veac042, https://doi.org/10.1093/
ve/veac042); iii) the changes in endothelial activation biomarkers’ profile and neutrophil
adhesion (Bortolotti D et al. Viruses. 2021; 13(9):1855. doi: 10.3390/v13091855).
Results: We observed that pulmonary SARS-CoV-2 infection induces the activation of
TLR3and TLR7 RNA sensor pathways. In particular, TLR3 might act via IRF3 producing In-
terleukin (IL)-1a, I11:1B, 11-4, 11-6 and IFN-o and IFN-B during the first 24 hours post infec-
tion. Then, TLR3 activates NFkB transduction pathway leading to pro-inflammatory
cytokine secretion. Conversely, TLR7 seems to act mainly via NFkB inducing typel IFN,
IFN-y and IFN-A3, starting from the 48 hours post infection. Different quasi-species sho-
wed a different entry into target cells occurring by fusion and/or endocytosis pathways.
SARS-CoV-2 activated endothelial cells controlled, via HLA-G/CD 160 interaction, FGF2-
induced sICAM-1 and sE-selectin expression, affecting neutrophil adhesion.
Conclusions: We showed that SARS-CoV-2 infection activates different TLRs pathways
and might enter host cells via fusion and/or endocytosis pathways, modifying innate im-
mune cell activation. These results might suggest a deep impact of cell-intrinsic immunity
in controlling SARS-CoV-2 infection and the emergence of SARS-CoV-2 variants with a hi-
gher capability than their ancestors to rapidly spread around the world.
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DEVELOPMENT OF NEXT GENERATION OF TUMOUR-TARGETED REPLICATING
ONCOLYTIC VIRUSES USING AN IDEAL IMMUNOCOMPETENT ANIMAL MODEL

Y. Wang

Centre for Cancer Biomarkers & Biotherapeutics, Barts Cancer Institute, Queen Mary University of London,
National Centre for International Research in Cell and Gene Therapy, Zhengzhou University

Following our better understanding of cancer biology and cancer immunity, the last few
years have seen an increased interest inimmunotherapy in the treatment of malignant di-
seases. So far vast array of immunotherapeutic agents for the treatment of cancer have
been developed. Tumour-targeted replicating Oncolytic Viruses (TOVs) have emerged as
attractive therapeutic candidates for cancer treatment. TOVs have shown some promising
clinical outcome, with having four TOVs approved as new drugs for cancer treatment. Ho-
wever, the efficacy of TOVs as monotherapy has been limited. Therefore, it is imperative
to develop next generation of oncolytic viruses to improve the anti-cancer potency of these
agents. Arming oncolytic virus with cytokines, such as human IL-12, is the most commonly
used strategy. However, human IL-12 does not function in murine model, it is difficult to
refine the new biological agents and ensure these new generation are safe and effective
as the current mouse tumour models are not suitable for assessment of new generation
TOVs. In this talk the speaker will address how we can develop next generation of TOVs
using a novel transgenic Syrian hamster cancer models. The speaker will also discuss how
the field of oncolytic virotherapy has developed, what we have learnt from pre-clinical and
clinical studies thus far and what the future may hold, in particular how TOVs could po-
tentially overcome the weaknesses of immune check point blockage therapy in order to
optimise immunotherapy and boost the immune system to maximise the therapeutic po-
tential of treatment.
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GENE THERAPY FOR X-LINKED MYOTUBULAR MYOPATHY BY SYSTEMIC AAV
E. Mavilio

University of Modena and Reggio Emilia, Modena, Italy

Systemic administration of muscle-tropic adeno-associated viral (AAV) vectors is a clini-
cally validated strategy to deliver genes to skeletal and heart muscle in patients affected
by inherited muscle diseases. X-linked myotubular myopathy (XLMTM) is arare, life-threa-
tening monogenic disorder caused by mutations in the MTM1 gene. X(LMTM is characte-
rized by profound muscle weakness, respiratory failure, short life span and an extremely
poor quality of life. In 2017, Audentes Therapeutics, a biotechnology company based in
San Francisco (CA\) initiated ASPIRO, a multicenter clinical study aimed at evaluating the
safety and efficacy of a systemic, single-dose administration of AT132, an AAV8 vector ex-
pressing the human MTM1 cDNA under the control of the muscle-restricted human de-
smin promoter. The vector was developed and preclinically tested in mouse and dog
models by Genethon in France. The trial enrolled 14 patients in two dose cohorts. AT132
has been generally well-tolerated with a manageable safety profile across cohorts for the
first 11 patients, aged 0.8 to 3 years. Analysis of muscle biopsies showed robust, dose-de-
pendent transduction of muscle fibers, MTM1 protein expression at physiological or supra-
physiological levels and dramatically improved muscle histopathology. Treated patients
showed clinically meaningful improvements in neuromuscular and respiratory functions
and achieved motor milestones such as the ability to raise, walk with support or walk alone.
There was significant and rapid reduction in ventilator use in all treated patients, with most
patients reaching ventilator independence. Unfortunately, three patients aged >5 years
died because of treatment-related, severe adverse events that included liver failure. The
risk/benefit balance of this therapy will be discussed.
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VECTOR GENOME INTEGRATION AND GENE THERAPY: FRIENDS OR FOES?

P. Piccolo

Telethon Institute of Genetics and Medicine, Pozzuoli (NA), Italy

Adeno-associated vectors (AAV) represent the most promising platform for in vivo delivery
of gene therapies. AAV has reached remarkable successes in the clinics, and liver-directed
gene therapy clinical trials are currently ongoing for several inborn errors of metabolism
(IEM). Nevertheless, classic AAV-mediated gene replacement strategies still hold relevant
limitations toward effective in vivo gene therapy. A number of IEMs manifests during chil-
dhood or are characterized by liver damage and administration of episomal AAV vectors
may result in progressive loss of transgene expression due to hepatocyte proliferation as-
sociated to liver growth and/or regeneration. Moreover, low-frequency integration of AAV-
ferried DNA within host genome has been associated to the development of hepatocellular
carcinoma (HCC) in newborn mice, with a mechanism involving transactivation of multiple
microRNAs by vector-borne promoter elements. Pre-existing liver injury appears to in-
crease the incidence of HCC following AAV gene therapy in adult mice. Even though no
evidence of HCC development arose so far from studies in non-human primates and clini-
cal trials, long-term oncogenic potential of AAV-mediated gene therapy represents a lin-
gering concern.

To overcome the hurdles to classic gene therapy posed by hepatocyte proliferation and
potential AAV genotoxicity, we designed a liver-directed genome editing approach, based
on AAV-mediated targeted integration by homology-directed recombination of a promo-
terless cDNA into the host albumin locus. We applied this approach to Wilson disease
(WD), a life-threating disorder of copper metabolism caused by mutations in copper tran-
sporter ATP7B and characterized by toxic copper accumulation resulting in severe and
progressive liver and brain injury. We generated an AAV8 vector bearing a codon-optimi-
zed human mini-ATP7B cDNA flanked by two mouse Alb homology arms and preceded by
a sequence encoding for a 2A peptide derived from porcine teschovirus-1 (AAV-Alb-mini-
ATP7B). Intra-venous injection of AAV-Alb-mini-ATP7B resulted in a complete rescue of
survival in Atp7b” mice. At sacrifice, these mice showed extensive liver repopulation by
genome edited hepatocytes, associated to an amelioration of liver injury and rescue of
serum ceruloplasmin oxidase activity, compared to Atp7b” mice injected with a control
vector. Furthermore, we combined promoterless nuclease-free genome editing with the
administration of D-penicillamine, a copper chelator currently used for the therapy of WD.
Atp7b” mice treated with D-penicillamine and AAV-Alb-mini-ATP7B showed a significant
improvement of liver pathology and reduction of copper storage compared to Atp7b” mice
administered with chelation therapy alone.

In summary, promoterless nuclease-free genome editing provide a significant and sustai-
ned therapeutic benefit in WD and may represent a safer alternative to classic gene repla-
cement strategies.

44



ON THE MECHANISM OF ANTIBODY NEUTRALIZATION TARGETING
THE RECEPTOR BINDING DOMAIN OF THE SARS-COV-2 SPIKE PROTEIN

F.Rey

Institut Pasteur, Paris, France.

Aim of the study: Since the beginning of the SARS-CoV-2 pandemic in early 2020, there
have been multiple neutralizing human monoclonal antibodies (Mabs) isolated from con-
valescent or vaccinated individuals. Various variants of concern (VoCs) emerged during
the pandemic, and only a few of these Mabs have remained active against the new variants.
In this talk, | will describe the structural features of a human Mab isolated at Institut Pa-
steur in Paris that is capable of neutralizing all VoCs, including Omicron. | will also describe
experiments on similarly potently neutralizing single-chain VH-only antibodies (VHHSs) de-
rived from immunization of alpaca, which provide complementary new insight into the me-
chanism of neutralization of antibodies targeting the receptor binding domain of the
SARS-CoV-2 spike protein.

Methods Used: X-ray-crystallography, cryo-Electron microscopy, neutralizing assays in
biosafety level 3 containment.

Conclusions: Despite its high sequence variability, the coronavirus spike has vulnerable
sites that can be targeted for efficient neutralization of new variants.
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THE POTENTIAL OF ELECTRON MICROSCOPY IN UNDERSTANDING VIRUS-HOST
INTERACTIONS: A STUDY OF HCMV MORPHOGENESIS

C.Read

Central Facility for Electron Microscopy, Ulm University, Ulm, Germany

The generation and release of mature virions from human cytomegalovirus (HCMV) in-
fected cells is a multistep process, involving profound reorganization of cellular structures
and various stages of virus particle morphogenesis in different cellular compartments.
These stages are categorized into primary envelopment, which plays a role during egress of
newly formed capsids from the nucleus into the cytoplasm, and secondary envelopment,
which provides HCMV virions with their final membrane before being released from the
cell. Although the general steps of HCMV-host interaction and virion morphogenesis are
known, the detailed molecular mechanisms are complex and depend on various viral and
cellular factors. Thus, there are still many open questions. This emphasizes the need for
imaging techniques to visualize host-cell interactions and the different stages of virion as-
sembly. Electron microscopy (EM) is the only imaging technique that can directly visualize
biological structures in virus infected cells. For this, perfect structural preservation, espe-
cially of membranes, is a prerequisite. Thus, our laboratory uses the advanced sample pre-
paration technique of high-pressure freezing and freeze substitution (HPF-FS) instead of
classical aldehyde fixation protocols.

With such high-quality samples, we performed three-dimensional (3D) EM imaging techni-
ques to shed light upon various stages of virus infection, among others, nuclear egress and
primary envelopment. We found that egress occurs on large infoldings of the inner nuclear
membrane into the nucleoplasm, which exhibit an unprecedented membrane complexity.
Furthermore, we applied thorough quantitative EM analyses of HCMV wild-type and mu-
tant virus infected cells and by this identified the function of the C-terminal tetra-lysin
motif of the tegument protein pUL71 for secondary envelopment.

In my presentation | will demonstrate the technical aspects of these studies and discuss
the potential of EM in understanding virus-host interactions.
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STRUCTURE-BASED DRUG DESIGN FOR ANTIVIRAL DRUG DISCOVERY

A.Loregian

Department of Molecular Medicine, University of Padua, Italy

Structural biology has emerged in recent years as a powerful tool for rational drug disco-
very. In fact, advances in high throughput strategies for structure determination have yiel-
ded a large number of three-dimensional (3D) structures for several therapeutically
relevant targets. Crystal structures of protein targets alone and in complex with ligands
and inhibitors have provided essential insights into the mechanisms of actions of enzymes,
their conformational changes upon ligand binding, the architectures and interactions of
binding pockets. In addition, structure-based drug design (SBDD) methods are becoming
increasingly powerful, versatile, and more widely used for the identification of hits, gene-
ration of leads, as well as to accelerate the development of high-quality drug candidates.
Several biologically active compounds discovered by structure-based design are now drugs
in the market, confirming the crucial role played by structural biology in drug development.
The power of SBDD has been demonstrated most clearly in the discovery of new thera-
peutics for HIV/AIDS, where structural knowledge of the HIV-1 protease enabled the suc-
cessful design and development of several protease inhibitors that are now commercially
available drugs. Another success that owes theiar origins to SBDD is Relenza, a drug for
the treatment of influenza. Examples of applications of structure-based and ligand-based
virtual screening and design to discover new antivirals will be discussed.
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ROLE OF HUMAN PAPILLOMAVIRUSES IN CARCINOGENESIS

M. Tommasino

IRCCS Istituto Tumori Giovanni Paolo I, Bari, Italy

Infectious agents represent a major group of risk factors for cancer development and con-
tribute to about 15% of human cancers worldwide. Six viruses and one bacterium, i.e.
human papillomavirus (HPV), hepatitis C virus (HCV), hepatitis B virus, Human T-lympho-
tropic virus type | (HTLV-1), Epstein-Barr virus (EBV), Kaposi sarcoma-associated virus
(KSHV) and Helicobacter pylori, have been clearly associated with human carcinogenesis.
The mucosal high-risk (HR) HPV types are the etiological factors of cervical cancers and
sub-set of oropharyngeal cancers. In addition, ongoing studies concerning a sub-group of
HPV types that infect the skin suggest their involvement, together with ultraviolet radia-
tion (or solar exposure), in the development of squamous cell carcinoma.

Biological studies have demonstrated that the products of two early genes from the HR
HPV types, E6 and E7, play a key role in cancer development. Both viral oncoproteins are
able to target several cellular pathways leading to the evasion of the immune surveillance
and cellular transformation. These studies also substantially contributed to our under-
standing of key mechanisms involved in the normal life of the cell.

Inthe last few years, we have performed additional studies on cutaneous and mucosal HPV
types and have characterized novel oncogenic viral mechanisms involved in the evasion of
the immune response and/or in cellular transformation. A few examples will be presented.
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HTLV-1 RETROVIRUS INFECTION AND THE ROAD T ADULT T-CELL LEUKAEMIA
R.S. Accolla

Laboratories of General Pathology and Immunology “Giovanna Tosi”, Department of Medicine and Surgery,
University of Insubria, Varese, Italy

Human T cell leukemia virus-1 (HTLV-1) is the causative agent of a severe cancer of the
lymphoid lineage that develops in 3-5% of infected individuals after many years. HTLV-1
infection may also induce a serious inflammatory pathology of the nervous system desi-
gnated HTLV-associated myelopathy/tropical spastic paraparesis (HAM/TSP). Two virus-
encoded proteins, the viral transactivator Tax-1 and the HTLV-1 basic leucine-zipper factor
HBZ, are strongly involved in the oncogenic process. Tax-1 is involved in initial phases of
the oncogenic process. Conversely, HBZ seems to be involved in maintenance of the neo-
plastic state as witnessed by the generation of leukemic/lymphomatous phenotype in HBZ
transgenic mice and the persistent expression of HBZ in all phases of the oncogenic pro-
cess. Nevertheless, the intimate molecular and cellular mechanism mediated by the two
viral proteins, particularly HBZ, in oncogenesis still remain elusive. Animportant step to-
ward the complete comprehension of HBZ-associated oncogenicity is the clarification of
the anatomical correlates of HBZ during the various phases of HTLV-1 infection to deve-
lopment of HTLV-1-associated inflammatory pathology and ultimately to the establi-
shment of leukemia. In this review, | will summarize recent studies that have established
for the first time a temporal and unidirectional expression of HBZ, beginning with an ex-
clusive cytoplasmic localization in infected asymptomatic individuals and in HAM/TSP pa-
tients and ending to a progressive cytoplasmic-to-nuclear transition in leukemic cells.
These results are framed within the present knowledge of HTLV-1 infection and the future
lines of research that may shed new light on the complex mechanism of HTLV-1- mediated
oncogenesis.
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CONVERGENCE BETWEEN VIRAL AND TUMOR ANTIGENS

L. Buonaguro

Innovative Immunological Models Istituto Nazionale per lo Studio e la Cura dei Tumori, “Fondazione Pascale” -
IRCCS Naples, Italy

Background: The host’s immune system develops in equilibrium with both cellular self-
antigens and non-self antigens derived from microorganisms (viruses and bacteria) which
enter the body during lifetime. In addition, during the years, a tumor may arise presenting
to the immune system an additional pool of non- self antigens, namely tumor antigens
(Tumor Associated Antigens, TAAs; Tumor Specific Antigens, TSAs).

Methods: In order to find homologies between these two classes of non-self antigens, we
interrogated the BLAST looking for homology between published TAAs and microorga-
nism-derived epitopes. Bioinformatics analyses and ex vivo immunological validations have
been performed.

Results: Several homologies between TAAs and microorganism-derived epitopes have
been found. Moreover, structural similarities between paired peptides as well as compa-
rable patterns of contact with HLA and TCR « and B chains have been observed. Cross-re-
active T cells have been identified by ex-vivo immunological evaluations. Therefore, the
two classes of non-self antigens (tumor and microorganism antigens) may converge, elici-
ting cross-reacting CD8+ T cell responses which possibly drive the fate of cancer develop-
ment and progression.

Conclusions: An established anti-microorganism T cell memory may turn out to be an anti-
cancer T cell memory, able to control the growth of a cancer developed during the lifetime
if the expressed TAA is similar to the microorganism-derived epitope. This may ultimately
represents arelevant selective advantage for cancer patients and may lead to a novel pre-
ventive/therapeutic anti-cancer vaccine strategy with antigens not affected by the immu-
nological tolerance.
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AT THE INTERFACE OF HOST-VIRUS INTERACTIONS: CLEAVAGE OF PLANT
PROTEINS BY A POTYVIRUS PROTEASE AND POTENTIAL APPLICATIONS
FOR NOVEL ANTIVIRAL STRATEGIES

H. Sanfacon, H. Xiao, E. Lord

Summerland Research and Development Centre, Agriculture and Agri-Food Canada, Summerland,
British Columbia, Canada

Potyviruses constitute a large and economically important group of plant positive-strand
RNA viruses. The potyvirus Nla protease (Nla-Pro) is a chymotrypsin-like cysteine pro-
tease closely related to the 3C protease of human and animal picornaviruses. Like the 3C
protease, Nla cleaves the viral polyprotein at multiple sites. The picornavirus 3C protease
also cleaves hundreds of host proteins to facilitate its infection. However, whether or not
the Nla protease also targets plant proteins was not known. To address this question, we
used a bioinformatic approach to identify putative Nla cleavage sites in the plant pro-
teome. We focused on the Nla proteases from plum pox virus (PPV) and turnip mosaic
virus (TuMV), for which consensus cleavage site sequences are similar and well-characte-
rized. Regular expression search using the consensus cleavage site sequence
[EQNIxVxH[QE]+[SGTA] for the PPV Nla protease allowed the identification of 90-94 pu-
tative cleavage events in the proteomes of Arabidopsis thaliana, Nicotiana benthamiana and
Prunus persica. Using in vitro processing assays, we confirmed cleavage of 11 host proteins
by purified PPV and TuMV NIla proteases. To examine cleavage in infected cells, we tran-
siently expressed epitope-tagged versions of candidate plant proteins and simultaneously
launched virus infection from a TuMV infectious clone. Using this method, we demonstrate
in vivo cleavage of AtEML2 (At5g06780), an Emsy-like protein belonging to a family of hi-
stone readers known to be involved in pathogen resistance and AtUFD1 (At4g15420), a
ubiquitin fusion degradation-like protein probably involved in the endoplasmic reticulum
(ER)-associated protein degradation (ERAD) pathway. AtUFD1 also includes a TRAF-like
domain, a domain family which has been associated with the regulation of plant immune
responses. Cleavage of AtEML2 and AtUFD1 was also observed in plant cells that co-ex-
press the PPV or TuMV Nla-Pros. Mutation of the predicted cleavage sites prevented the
processing of these host proteins. Using a differential centrifugation fractionation method,
we investigated the subcellular localization of the uncleaved proteins and of the cleaved
fragments. Uncleaved AtEML2 protein was found predominantly in nuclear-enriched frac-
tions while the N- and C-terminal cleaved fragments accumulated in cytoplasmic-enriched
fractions. Full-length AtUFD1 and the cleaved AtUFD1 fragments were detected predo-
minantly in cytoplasmic-enriched fractions. These results suggest that Nla-Pro is able to
cleave plant proteins at diverse subcellular localization in infected cells, consistent with
the known association of mature or precursor Nla-Pro with the nucleus, cytoplasm and
ER membranes. We are now examining the biological impact of these cleavage events. It
is anticipated that mutation of the Nla-Pro cleavage sites to prevent cleavage of the iden-
tified plant proteins could result in increased resistance to potyvirus infection.
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A VIRUS BY ANY OTHER NAME: THE NEW BINOMIAL NOMENCLATURE
FOR VIRUS SPECIES

E.M. Zerbini

Universidade Federal de Vicosa (UFV), Brazil
President of the International Committee on Taxonomy of Viruses (ICTV)

Virus taxon names are highly standardized. In virus taxonomy, the names of taxa above
the rank of species begin with a capitalized first letter, are italicized in their entirety, and
end in suffixes such as -virus for genera, -viridae for families, -virales for orders, etc. In all
cellular organismal taxonomies, species names have always been highly standardized, fol-
lowing a binomial format spearheaded by Carl Linnaeus in 1753. This format consists of
two ("binomial") italicized and Latinized words, separated by a space, with the first (capi-
talized) word being the name of the genus to which the species belongs ("genus name")
and the second (lower- case) word denoting the species ("species epithet"). However, in
virus taxonomy, species names were, until recently, not standardized, following a plethora
of formats. This inconsistency in species name formats and styles made it difficult for vi-
rologists, let alone non-virologists (such as educators, policy makers, data analysts, stu-
dents, or journal copy editors) to identify a given name as a virus species name or to
differentiate it from rthe virus name. The International Committee on Taxonomy of Viruses
(ICTV) started discussing the adoption of a standard format for virus species during its
48th annual meeting, in 2016. The idea of adopting the same standard of all other taxono-
mies slowly gained traction (although not without controversy). A taxonomy proposal to
this effect was submitted in 2018. The decision was deferred to 2019 and then to 2020,
with a "consultation" paper published (Sidell et al., Arch Virol 165:519, 2020) in which the
virology community was invited to comment on the three binomial formats being consi-
dered: (i) genus name + Latin or Latinized epithet, (ii) genus name + alphanumeric epithet,
and (iii) genus name + freeform epithet. A public forum was established at the ICTV web-
site, which became the most viewed and commented forum in the history of the ICTV. Fe-
edback was also received from several national virology societies. A consensus emerged
to adopt the third option (freeform species epithet). Thus, since the ratification vote in
March 2021, a standard two-part binomial nomenclature with a freeform species epithet
is now the norm for naming virus species. All species created since then must have binomial
names, and the names of existing species must be changed to comply with the new format
no later than July 2023. It is important to highlight that the binomial format applies to spe-
cies names only, not to virus names. Thus, virus names do not change (in fact, the ICTV has
no mandate over virus names). A paper reiterating the differences between virus names
and species names, and to provide guidelines for using and writing them correctly, has re-
cently been published (Zerbini et al., Arch Virol 167:1231, 2022).
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IMMUNE RESPONSES TO OLD AND NEW VACCINES
S. Abrignani

Dipartimento di Scienze Cliniche e di Comunita, Universita Statale di Milano
Istituto Nazionale Genetica Molecolare “Romeo ed Enrica Invernizzi” Milano

Vaccines are the most effective therapeutic strategy that has ever been put in place, saving
more than 25 million lives worldwide in the decade 2011-2020. Vaccines aim at stimulating
the adaptive arm of the immune system, whose main features are specificity and memory,
and elicit the production of neutralizing antibodies, CD4+ and CD8+ T cells.

Classical vaccination strategies rely on chemically inactivated or live attenuated microor-
gasnisms, and purified or recombinant proteins, all cases in which antigens are produced
in the lab, purified, formulated and then injected.

Genetic vaccines have been the most disruptive approach in the history of vaccine deve-
lopment, in that genetic information is injected into individuals who then produce vaccine
antigens by themselves. This strategy has taken the stage over the last two years, when
genetic vaccines have been brought to human use and employed to fight COVID-19 pan-
demics.

Genetic vaccination strategies against SARS-CoV-2 were adenoviral particles and mRNA
vaccines. In particular, the mRNA-based vaccine technology is highly precise, transient,
non-infectious and non-mutational. Most importantly, COVID-19 pandemics has shorte-
ned vaccine development from 7-10 years to 7-10 months, due to massive investments
and parallel task development.

SARS-CoV-2 vaccines demonstrated efficacy both in preventing infection (in 60-90% of
cases, depending on the virus variant considered) and in protecting from severe disease
(e.g., ICU requirement and death, in 90% of the vaccinees).
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REGULATORY PROCESS LEADING TO DECISIONS ON VACGINES
FOCUS ON COVID-19

S. Petraglia

Rome, Italy
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UPDATE ON HBV/HCV/HDV VIROLOGY AND DIAGNOSTICS
E herini-Silberstein

Rome, Italy

Hepatitis B virus, HBV, Hepatitis C virus, HCV, and Hepatitis D virus, HDV contribute sub-
stantially to the global burden of hepatic diseases. According to the latest WHO Global
Hepatitis Report, Hepatitis B is a major public health problem, with 257 million chronic
hepatitis B, followed by an estimated 70 million of individuals living with HCV, and around
10 to 15 millions of individuals with HBV/HDV coinfection. In this presentation will be di-
scussed the different characteristics of these 3 viruses, providing an update on viral pa-
thogenesis and their diagnostics.
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TETRAVALENT ANTIBODY DRUGS FOR ULTRAPOTENT AND BROAD
NEUTRALIZATION OF SARS-COV-2 VARIANTS

G. Novelli, F. Caccuri, P. Spitalieri, A. Zani, F. Sangiuolo, G. Citro, M. Murdocca, S. Miersch,
A. Caruso, S. Sidhu

University of Rome Tor Vergata, Italy
University of Brescia, Italy
and University of Toronto, Canada

SARS-CoV-2, the cause of the ongoing COVID-19 pandemic, relies on its spike protein (S-
protein) to mediate interaction with and entry into host cells. The S-protein contains are-
ceptor-binding domain (RBD) that is responsible for host cell recognition through
interactions with the human cell-surface protein angiotensin-converting enzyme 2 (ACE2).
Most of the natural neutralizing antibodies (nAbs) that arise in response to SARS-CoV-2
infection target the RBD and block ACE2 binding, and thus block infection. Cloning and
recombinant production of these natural nAbs has led to the development of several the-
rapeutic nAbs that have proven successful for inhibiting virus replication in patients and
have been authorized for therapy (e.g., Casirivimab from Regeneron and Bamlanivimab
from Eli-Lilly).

Even with the increasing availability of effective vaccines, the world continues to endure
hundreds of thousands of infections daily due to active spread of the virus through contact.
Moreover, the original SARS-CoV-2 virus continues to evolve and a growing number of va-
riants of concern (VOCs) have proven to be not only more infective, but also, at least par-
tially resistant to current vaccines. In addition, immune compromised individuals, the
elderly, and other vulnerable groups may not be able to mount an effective immune re-
sponse even after vaccination, or the immune response may wane over time. Importantly,
passive immunization with recombinant nAbs can complement vaccination strategies and
alleviate many of these issues. Thus, increasing the availability and utilization of more po-
tent and broadly effective nAbs should improve patient outcomes, reduce the burden on
the health care system, and contribute to increased health equity.

Unfortunately, despite the promising clinical success of bivalent nAbs for treatment of
COVID-19, they suffer from two significant problems. First, even nAbs that are highly po-
tent must be administered at extremely high doses. Second, approved IgG drugs that were
derived from nAbs that arose in response to the original strain of the virus have proven to
be ineffective against many VOCs that have arisen since, and even more concerning, there
is evidence that nAb therapy may promote evolution of VOCs. Thus, there is an urgent
need for new nAb formats and technologies that can build on the success of first-genera-
tion bivalent nAbs, while addressing the limitations that have prevented this class of drugs
from having a strong beneficial impact on the COVID-19 pandemic.

We have developed a modular platform that allows us to rapidly assemble tetravalent nAbs
with drug-grade quality and scalable manufacturability. We first selected antibodies tar-
geting the RBD of SARS-CoV-2 from a synthetic phage-displayed library and used them
as building blocks to generate bi-paratopic tetravalent nAbs with antigen-binding sites
from two distinct nAbs. The tetravalent nAb purifies in high yield and exhibits biophysical

60



characteristics that are comparable to those of clinically used therapeutic antibodies. The
tetravalent nAb binds to the spike protein trimer at least 100-fold more tightly than biva-
lent IgGs (apparent KD < 1 pM) and neutralizes a broad array of SARS-CoV-2 pseudoviru-
ses, chimeric viruses, and authentic viral variants with high potency. Together, these results
establish the tetravalent diabody-Fc-Fab as a robust, modular platform for rapid produc-
tion of drug-grade nAbs with potencies and breadth of coverage that greatly exceed those
of conventional bivalent IgGs.

Thanks to Fondazione Roma for supporting this study.
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SEARCHING FOR DIRECT ACTING AGENTS TARGETED TO SARS-COV-2 PROTEINS
E. Tramontano

Department of Life and Environmental Sciences, University of Cagliari, Italy

Aim of the study: Since early 2020, when the COVID-19 pandemic emerged as a global
threat, efforts to identify COVID-19 treatments and preventives had ramped-up at an un-
precedented speed. In addition to vaccines, the development of therapies to control SARS-
CoV-2 infection had been a major goal to treat COVID-19 patients and reduce the
pandemic life burden. In particular, the search for direct acting antiviral agents involved
many research teams and was accomplished by two major biological approaches. A first
approach was aimed to perform drug repurposing campaigns using approved or shown to
be safe in man drugs. Indeed, compound repurposing allows fast identification of drug can-
didates that, originally developed for other purposes but having suitable safety profiles,
might be effective on SARS-CoV-2 proteins. Drug repurposing antiviral campaigns have
involved both cell-based viral replication and viral proteins biochemical assays. A second
approach was aimed to design target-based inhibitors based on knowledges of similar tar-
gets and/or structural information. Scope of this study was to accomplish both approaches
in the attempt to identify direct acting SARS-CoV-2 inhibitors.

Methods used: Cell-based SARS-CoV-2 replication assays have been established in diffe-
rent cells lines and used to perform drug repurposing phenotypic screening campaigns.
Recombinant SARS-CoV-2 nsp3 (PL-Protease), nsp5 (3CL-Protease), nsp12 (RNA-depen-
dent RNA polymerase) and nsp13 (Helicase) proteins, all validated drug targets, have been
purified, biochemical assays have been established for each of the enzyme functions and
used for compounds screening.

Results and conclusions: Large-scale repurposing collections were tested on SARS-CoV-
2 replication leading to > 100 compounds showing anti-cytopathic EC50 values < 20 uM.
Some of them were suitable for further study as potential therapies against COVID-19.
Recombinant SARS-CoV-2 3C-like protease (3CL-Pro) was screened against the same col-
lections leading to the identification of > 50 drugs with IC50 values < 1 uM. Selected com-
pounds were profiled for their selectivity toward chymotrypsin and the Middle East
respiratory syndrome virus (MERS) 3CL-Pro, and structural and biochemical characteri-
zation of their binding mode was also performed. In addition, a series of newly synthetized
tripeptides, rationally designed as covalent reversible SARS-CoV-2 3CL-Pro inhibitors,
were assayed, leading to compounds able to inhibit enzyme activity and viral replication
in the low/sub nanomolar range.

Recombinant SARS-CoV-2 Helicase was screened both in silico and in vitro against a natural
compound collection identifying molecules able to inhibit both enzyme-associated fun-
ctions in the micromolar range. Computational studies suggested that they can bind both
nucleotide and 5 “-RNA binding sites, laying the bases for further drug design.
Recombinant SARS-CoV-2 PL-Pro, having multiple roles in the virus replication cycle re-
lated to both its polypeptide cleavage function and its capacity to antagonize host cellular
ubiquitination and ISGylation processes, was screened using different substrate peptides
and a number of compounds were found active in the nano/micromolar range.

Overall, both drug repurposing and target-based approached were used to identify diverse
SARS-CoV-2 inhibitors to be explored in clinical setting and to be used for further drug de-
velopments.
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ESTROGEN SIGNALING IN INFECTIOUS DISEASES
M. Allegretti, M.C. Cesta

Dompé farmaceutici S.p.A,, LAquila, Italy

The new coronavirus SARS-CoV-2 is the causative agent of COVID-19 pandemic which so
far has caused more than 6.3 million deaths (https://covid19.who.int/) despite new vaccines
and antiviral medications. There is a high unmet need for novel targets and new effective
treatments to reduce the mortality rate of COVID-19 and also for treating the early mild
to moderate disease. In this scenario, the emerging of SARS-CoV-2 clinically relevant va-
riants raised concerns about vaccine efficacy, reinfections, increased transmissibility and
disease severity, boosting the search for broad-spectrum drugs or vaccines to prevent,
treat and control COVID-19 also in the long term.

A gender disparity exists in COVID-19, as it is evident that male patients have a greater
tendency to symptomatic COVID-19 and progression to more severe disease. The role of
estrogen and estrogen receptors (ERs) signaling pathways is now quite clear in the out-
come of COVID-19, probably due to their ability to regulate the viral entry protein expres-
sion and activity, thus regulating innate and adaptive immune responses as well as
controlling proinflammatory cytokines, and macrophage and monocyte migration. The im-
mune-mediated effects, both ER-dependent and ER-independent, of the class of ER mo-
dulators (SERMs) to their efficacy against a wide spectrum of pathogen infections is known
(Sfogliarini C, et al., Front Pharmacol. 2022, 30;13:879020. doi: 10.3389/
fphar.2022.879020).

In the context of the H2020 project “EXSCALATE4CoV” (E4C), an extensive virtual scree-
ning campaign on SARS-CoV-2 target proteins based on the EXSCALATE platform for drug
repurposing, allowed to identify several active molecules, among them the well-known
SERM raloxifene used to prevent postmenopausal osteoporosis, previously characterized
for its antiviral activity (Johansen LM et al., Sci Transl Med 2015, 5(190): 190ra179; Mon-
toya MC et al.,, mBio 2018, 9(6): €02272-02218.). The multiple links between ER modula-
tion and host response to viral infections suggest beneficial effects in controlling the viral
replication and may explain the observed activity.

Further, an in-depth in vitro characterization of raloxifene has shed new light on its pleio-
tropic mechanism of action that may account for the observed inhibition of viral replication
independent from viral variant specificity (laconis D et al, Cell Death Dis 2022, 13(5):498.
doi: 10.1038/541419-022-04961-z.). Based on these findings, a phase 2/3 clinical trial
(NCT05172050) in early mild-to-moderate COVID-19 outpatients confirmed evidence of
efficacy of raloxifene in the virologic endpoint and in shortening the time of viral shedding
(Nicastri E. et al. EClinicalMedicine 2022;48:101450 doi: 10.1016/j.eclinm.2022.101450.).
Here we present the results of recent studies on previously unknown interactions between
viral proteins and ERs, that will advance knowledge of SARS-CoV-2 biology, COVID-19 pa-
thology, and mechanisms of sex differences in the pathology of infectious diseases, thus
paving the way for potential new developments of clinical and therapeutic relevance.
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FIXED DOSE COMBINATIONS OF DRUGS SYNERGISTICALLY ACTIVE
AGAINST SARS-COV-2

D. De Forni?, B. Poddesu?, G. Cugia?, J. Chafouleas?, J. Lisziewicz? F. Lori'?

1 ViroStatics srl, Alghero, Italy
2 Research Institute for Genetic and Human Therapy, Colorado, USA

Aim of the study: Despite new antivirals are being approved against SARS-CoV-2 they suf-
fer of significant constraints and are not indicated for hospitalized patients, who are left
with few antiviral options. Repurposed drugs have previously shown controversial clinical
results due to suboptimal drug exposure and incomplete virus suppression, however, they
have mostly been used as add-on monotherapies. Similar to other viruses (e.g. HIV and
HCV) identifying synergistic combinations among such drugs could overcome monothe-
rapy-related limitations.

Methods: In a cell culture model for SARS-CoV-2 infection stringent criteria were adopted
to assess drug combinations: 1) identify robust, synergist antiviral activity with no increase
in cytotoxicity, 2) identify the lowest drug concentration inhibiting the virus by 100%
(LIC100) and 3) extrapolate whether the LIC100 could be reached in the lung at clinically
indicated drug doses.

Results and conclusions: Among several combinations tested, remdesivir with either azi-
thromycin or ivermectin synergistically increased the antiviral activity with noincrease in
cytotoxicity, improving the therapeutic index and lowering the LIC100 of every one of the
drugs to levels that are expected to be achievable and maintained in the lung for a thera-
peutically relevant period of time.

These results could have immediate implications for the treatment of hospitalized patients
with COVID-19: the proposed “drug cocktails” should have antiviral activity against pre-
sent and future SARS-CoV-2 variants without significant overlapping toxicity, while mini-
mizing the onset of drug resistance.
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HIV-1 MUTANTS EXPRESSING B CELL CLONOGENIC MATRIX PROTEIN p17
VARIANTS ARE INCREASING THEIR PREVALENCE WORLDWIDE

F.Caccuri’, S. Messalit, A. Zani?, G. Campisi’, M. Giovanetti?, S. Zanussi®, E. Vaccher?,
S. Fabris®, A. Bugatti, E. Foca$, F. Castellié, M. Ciccozzi’, R. D.8, R. C. Gallo?, A. Caruso!

1 Department of Molecular and Translational Medicine, University of Brescia, Brescia, Italy

2 Department of Science and Technology for Humans and the Environment, University Campus Bio-Medico of
Rome, Rome, Italy

3 Immunopathology and Cancer Biomarkers, National Cancer Institute, CRO, Aviano, Italy

4 Division of Medical Oncology, National Cancer Institute, CRO, Aviano, Italy

5 General Directorate of animal health and veterinary medicinal products. Italian Ministry of Health, Rome, Italy
6 Department of Infectious and Tropical Diseases, University of Brescia, Brescia, Italy

7 Unit of Medical Statistics and Molecular Epidemiology, University Campus Bio-Medico of Rome, Rome, Italy
8 Centre for Cancer Immunotherapy, Peter MacCallum Cancer Centre, Melbourne, VIC, Australia; ilnstitute of
Human Virology, University of Maryland, Baltimore, MD, USA

Aim of the study: Despite the induction of virologic suppression and immune recovery ob-
tained by the combined antiretroviral therapy (cART), lymphoma incidence still remains
high in human immunodeficiency virus-infected patients (HIV+). These findings suggest
that HIV may contribute to B-cell ymphomagenesis by promoting a pro-lymphomagenic
microenvironment. The HIV-1 matrix protein p17 (p17) accumulates and persists in lym-
phoid tissues even during cART. We have recently demonstrated that amino acid insertions
at the p17 C-terminal region cause protein destabilization leading to conformational chan-
ges. P17 variants (vp17s) carrying these amino acid insertions, differently from wild-type
p17,strongly impact on clonogenic B-cell growth properties that may contribute to B-cell
lymphomagenesis as suggested by the significantly higher frequency detection of vp17s
in plasma of HIV-1-infected patients with than without Non-Hodgkin Lymphoma (NHL).
Aim of this study was to expand our previous observations by assessing the prevalence of
vpl7sin large retrospective cohorts of patients with lymphoma, including HIV-NHL, pa-
tients with Hodgkin’s lymphoma (HIV-HL) and without lymphoma.

Methods: Plasma samples from two distinct cohorts of HIV-1-infected patients were in-
vestigated. The HIV lymphoma cohort was obtained from HIV-1-infected patients with
lymphoma treated at the Centro di Riferimento Oncologico of Aviano, Italy. The control
cohort included plasma samples obtained from HIV-1-infected patients undergoing rou-
tine monitoring of viremia at the Brescia Civic Hospital, Italy. RNA was extracted from pla-
sma samples using the QlAamp DSP Virus kit and then reverse transcribed and PCR
amplified using the Superscript |1l One-Step RT-PCR system with PlatiniumTagq DNA po-
lymerase. Then, PCR products were subjected to a nested-PCR reaction. Nested-PCR pro-
ducts were Sanger sequenced. All the sequences were aligned with HIV-1 subtype B p17
pNL4-3 reference genome. Phylogenetic analysis was performed using IQ-TREE. The Ma-
ximum likelihood (ML) phylogeny was used as a starting tree for Bayesian time-scaled phy-
logenetic analysis using BEAST. Recombinant viral proteins were purified by HPLC. B cell
colony formation assay and Anchorage-Independent Growth Assay were used to evaluate
the B cell clonogenic activity of vp17 on Raji cells.

Results and conclusions: Our results confirm and expand previous observations dealing
with the prevalence of vp17s characterized by amino acid insertion, in the protein’s C-ter-
minal region and endowed of B cell clonogenic activity, in large retrospective cohorts of
patients with and without lymphoma. In particular, we confirm the significantly higher pre-

65



valence of vp17s in lymphoma patients than in HIV-1-infected individuals without lym-
phoma. We also show that prevalence of HIV-1 mutants expressing B cell clonogenic vp17s
isincreasing worldwide over time. Moreover, we describe the first cluster of HIV-1 mutant
expressing a B cell clonogenic vp17 and highlight that amino acid insertions can be fixed
in HIV-1 and that mutant viruses displaying B cell clonogenic vp17s are actively spreading.
This knowledge advocates for an extensive genomic surveillance program to monitor the
evolution of such mutant virions worldwide.
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NEW FRONTIERS IN HIV THERAPEUTICS
E. Castelli, E. Foca

Unit of Infectious and Tropical Diseases, Department of Clinical and Experimental Sciences,
University of Brescia, Italy

Since the introduction of combined antiretroviral therapy (cART), AIDS-related mortality
and morbidity has dramatically decreased.

From a therapeutic point of view, cART allows not only to prevent the individual progres-
sion of the disease but also, when stable and complete virological suppressionis achieved,
to prevent secondary sexual transmission of the infection.

New classes of drugs have been progressively made available with high efficacy and tole-
rability, as well as now administration modes that make chronic antiretroviral therapy more
friendly for long-term use

These innovations are important as not only new molecules are being studied but also a
rational change in the modality of administration of the therapy is being studied.

Infact, the first long-acting antiretrovirals are on the way, which involve the intramuscular
administration of the therapy (bi-monthly injections) and make it possible to definitively
shift from daily oral therapy. Along with the new long-acting drugs cabotegravir and rilpi-
virine, further long-acting therapeutic strategies with different drugs and classes are being
studied. These strategies will be available for both treatment-naive patients and experien-
ced or multi-failed patients. Finally, the horizon of a possible eradication of the infection
for the moment does not find a clinical applicability, but on the other hand the knowledge
on preventive strategies is increasing. In fact, the use of long-acting drugs in PrEP seems
to allow excellent control of transmission among HIV-negative subjects.

Unfortunately, however, as many as 12-13% of HIV infected individuals are not aware of
their infection, and many more in low-income countries where HIV infection may affect
sometimes even more than 10% of the adult population. Wider access to testing, preven-
tion campaign and access to drugs is key to achieve the 95-95-95 targets set by the United
Nations by 2030.
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POO1
TRENDS OF HIV-1 DRUG RESISTANCE AND APOBEC RELATED STOP CODONS
IN PBMC COMPARTMENT OVER THE LAST DECADE

D. Armenia?, R. Gagliardini?, C. Alteri34, V. Svicher>, V. Cento®, V. Borghi’, A. Vergori?,
S. Cicalini?, F. Forbici?, L. Fabeni?, A. Bertoli>%, W. Gennari’, V. Malagnino?, M. Andreoni,
C. Mussini’, A. Antinori?, C.F. Perno#, F. Ceccherini-Silberstein®, M.M. Santoro®

1 UniCamillus, Saint Camillus International University of Health Sciences, Rome, Italy
2 National Institute for Infectious Diseases L. Spallanzani, IRCCS, Rome, Italy

3 University of Milan, Milan, Italy

4 Bambino Gesu Children’s Hospital, Rome, Italy

5 University of Rome “Tor Vergata”, Rome, Italy

6 Humanitas Research Hospital, IRCCS, Milan, Italy

7 University of Modena and Reggio Emilia, Modena, Italy

8 Polyclinic of Rome “Tor Vergata”, Rome Italy

Aim of the study: The evaluation of HIV-1 drug-resistance in PBMCs has been increased
in clinical practice in the last years, especially in subjects with poor information about pre-
vious resistance. Genotypic resistance testing (GRT) in PBMCs is also useful to explore
APOBEC editing in HIV-DNA. We aimed at evaluating the temporal trend of HIV-1 drug-
resistance and APOBEC editing detected in PBMC GRTs in a context of suppressed vire-
mia.

Material and methods: We included virologically suppressed individuals for whom pro-
tease (PR)/reverse-transcriptase (RT) and integrase (IN, when available) Sanger GRTs in
PBMCs were available over the period 2010-2021. Temporal trends of major resistance
mutations (MRM) to PI, NRTI, NNRTI and INI and APOBEC-related mutations (APO-M)
were evaluated through Stanford HIVdb algorithm version 9.0. Among APO-M were con-
sidered also those substitutions related to stop codons (APO-stop) and to drug-resistance
(APO-DRM).

Results: Overall, 1126 individuals with a PBMC GRT were included (724 for PR/RT/IN;
402 for PR/RT). At GRT, patient’s characteristics [median (IQR)] were: age: 50 (43-56)
years; time of virological suppression: 44 (4-98) months; number of regimens experienced:
4 (2-7); nadir CD4 count: 180 (60-307) cells/mm?; zenith viremia: 5.3 (4.7-5.7) log10 co-
pies/mL. Around half of individuals (45.2%) were previously exposed to INIs (raltegravir:
24.2%; dolutegravir: 22.4%; elvitegravir: 6.7%; bictegravir: 2.4%) and were highly treat-
ment experienced (46.5%).

Concerning drug-resistance, 35.2% of individuals harboured at least one MRM (23.4% to
NRTI, 18.8% to NNRTI, 7.7% to Pl and 1.4% to INI). APO-M were observed in 11.4% and
15.4% of individuals in PR/RT and IN, respectively, while APO-stop were observed in 6.2%
and 5.2% in PR/RT and IN, respectively. APO-DRMs related to PI, NRTI, NNRTI and INI
were observed in 3.7%, 9.7%, 3.7% and 4.4% of individuals, respectively. From 2010 to
2021 no significant changes were found in the proportion of individuals harbouring MRM
to any drug-class (37.5% to 30.8%), to Pl (5.0% to 6.7%), NRTI (17.5% to 17.9%), NNRTI
(25.0% to 16.5%) and to INI (0.0% to 1.4%). No significant changes in the prevalence of
specific MRMs were found over-time. Concerning APOBEC editing in PR/RT, no significant
changes in trends of APO-M (7.5% to 7.6%), APO-Stop (7.5% to 4.0%), APO-DRM related
to PI (5.0% to 2.2%), NRTI (7.5% to 8.9%) and NNRTI (7.5% to 1.8%) were observed from
2010to 2021. No significant changes in the prevalence of specific APO-DRMs were found
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over-time. Concerning APOBEC editing in integrase, a slight increase of APO-M (11.1%
to 16.1%), APO-Stop (3.7% to 5.7%) and APO-DRMs (3.7% to 6.8%) was observed, howe-
ver without statistical significance. Among specific INI APO-DRMs, only G163R signifi-
cantly increased from 2012 to 2021 (from 0% to 4.7%, P=0.008), while G140R significantly
decreased (3.7% to 0%, P=0.016). Individuals who were previously exposed to INI showed
a similar prevalence of IN| APO-DRMs compared to others (4.4% vs. 4.5%).

Conclusions: In virologically suppressed individuals, resistance in PBMC and the extent
of APOBEC editing were generally stable in the last decade. Interestingly, a slight increase
of APOBEC editing in integrase was observed, particular with a G163R significative in-
crease. The low and stable prevalence of APO-Stop underlines that Sanger HIV-DNA GRT
provides reliable information to manage treatment switch in individuals under virological
control.
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PO 02
EVALUATION OF THE QUANTIFERON SARS-COV-2 INTERFERON-Y (INF-Y) RELEASE
ASSAY IN TWO COHORT OF BNT162B VACCINATED FRAGILE PATIENTS

S.Brusa?, E. La Civita?, F. Selvaggi, F. Passeggio?, M. D’angelo?, F. Napolitano?,
J. Ulisse?, P. Romano?, M. Fiorenza?, G. Spadaro?, R. Carrano?, S. Loffredo?,
D. Terraciano?, G. Portellat?

1 Department of Translational Medical Sciences, University of Naples Federico 1, Italy
2 University of Naples "Federico II", 80131 Naples, Italy, Department of Public Health, Naples, Italy

Aim: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vaccination is the
standard of care for the prevention of COVID-19 disease, with a positive impact in coun-
tries in which vaccination has been promoted. Since the emergence of variants of concern
(VOCs) European Medicines Agency (EMA) recommended an extra dose of the COVID-
19 vaccines Comirnaty (BioNTech/Pfizer) and Spikevax (Moderna) for patients with seve-
rely weakened immune system and booster doses for subjects with normal immune system
to ensure alasting response. Although Vaccination triggers both humoral and cellular im-
mune response, COVID-19 vaccination efficacy is evaluated by measuring antibodies only,
whereas adaptative cellular immunity is unexplored. Our aim is to test this new kit Quan-
tiFERON SARS-CoV-2 to evaluate the immune response after three doses of BNT162b
vaccine in healthy donors compared to two cohort of fragile patients: Common Variable
Immunodeficiency (CVID) patients and Kidney Transplant Recipients (KTR) patients.
Methods: Blood samples were collected from eight health care workers in our department,
fourteen CVID patients and eight KTR patients. All the individuals recruited were naive
to SARS-COV2 and immunized by three doses of BNT162b vaccine. We examined humoral
responses to vaccinations using the LIAISON DIASORIN “SARS-COV-2 S1/S2 IgG”. Next
blood from all participants was subjected to the novel Interferon y (INF-y) Release Assay
(IGRA) from Qiagen, measuring INF-y release induced by two proprietary SARS-CoV-2
peptide pools (Agl and Ag2) encompassing the spike protein and designed to stimulate
CD4+ and CD8+ T cells and induce the releases of INF-y.

Results and Conclusions: We confirm that in healthy subjects BNT162b third dose had
successfully mounted humoral immune response with a $1/52 IgG mean of 17100 BAU/ml.
Conversely, the CVID group and KTR group shown a statistically significant reduction of
IGg levels with a mean of 978 BAU/ml and 1029 respectively. Notably seven patients (five
CVID and two KTR) presented IGg levels below the cut-off (33,8 BAU/ml). Next, we eva-
luated the INF-y response to SARS-CoV-2 Ag1 and Ag2 observing seven non-reactive sub-
jects (three CVID and four KTR). Surprisingly three of non-reactive patients showed a good
humoral response, whereas three patients with a negative humoral immune response sho-
wed reactiveness to IGRA assay. Assessing cellular immunity for SARS-COV-2 in addition
to humoral immunity is important taking into account that cellular immunity plays a pivotal
role against the virus and likely its variants. Some patients with weakened immune re-
sponse have no correlation between humoral and cellular immunity, suggesting that the
evaluation of T cell responses could be a more sensitive clinical marker of immunization.
In this scenario the evaluation of cellular immunity might be informative for clinicians to
identify patients more susceptible to a severe COVID-19 disease.
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Aim: The prevalence in the Campania region of HDV infection in patients with chronic he-
patitis B is estimated to be around 6.4% in native subjects. However the actual prevalence
is underestimated as the test is not performed in all subjects with chronic hepatitis B but
it is usually performed upon a clinical order. To assess the true prevalence of HBV HDV,
total anti-HDV antibodies were tested in all HBsAg positive subjects in the period from
02/21to003/22.

Methods: 309 patients of A.O.U. Federico Il routinely tested for HBV markers with chronic
hepatitis B were enrolled and a reflex test for the detection of total anti-HDV antibodies
was carried out. Sera were evaluated with ADVIA Centaur HBsAgll Qualitative, Liaison
Murex HBsAg Quantitative and Liaison Murex Anti-HDV Qualitative.

Results and conclusion: We found 276 HDV negative subjects and 33 HDV positive. 25
positive were already diagnosed as HBV-HDV infected, whereas in 8 patients HDV infec-
tion was detected for the first time. Our data confirm that a percentage of HBV-HDV in-
fections are unnoticed. Due the forthcoming approval of specific anti-HDV drugs, our
approach could be useful to identify patients that could benefit of anti HDV treatments.

References
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demiological and Clinical Changes, Recent Knowledge and Future Challenges. Life (Basel).
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Laboratory of Clinical Pathology of Urbino Hospital (ASUR Marche AV1) a one-step real-
time reverse RT PCR multiplex assay (RT PCR) efficiencyFor saliva samples, undiluted RNA
and 1:10 dilutions were tested.

Results. All NPS and saliva samples (100%) gave a valid result for (Ct < 35 according to
the supplier's indications). For 24 NPS samples already diagnosed positive for the presence
of viral RNA, all (100%) the paired saliva tested SARS-CoV-2 RNA positive and the median
[IQR] Ct values of N gene were 21.08 [19.75-25.79] and 25.95 [19.75-25.79], of ORF1b
gene were 26.06 [23.28-29.99] and 30.37 [25.78-32.82], for undiluted and 1:10 dilution
samples, respectively. The is reported in the Table 1.

ID NP SWAB (Ct) SALIVA SARS CoV-2 RNA
Undiluted 1:10 dilution NP SWAB SALIVA
#01 POS <40 TND 36.55 Positive Positive
#02 POS <40 24.00 28.09 Positive Positive
#03 34.66 TND TND Positive Negative
#04 TND 37.74 TND Negative Positive
#05 POS <40 31.35 32.99 Positive Positive
#06 29.2 31.02 30.79 Positive Positive
#07 35.59 37.50 TND Positive Positive
#08 33.85 TND TND Positive Negative
#9 34.64 TND TND Positive Negative
#10 34.34 21.61 25.29 Positive Positive
#11 31.2 24.51 28.13 Positive Positive
Mean F835 29.68 30.31
SD 2.29 6.52 4.03

73



PO 05
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Aim of the study. A change in the clinical epidemiology of the common seasonal respiratory
pathogens affecting paediatric population has been observed during COVID-19 pandemic
also in Italy (Cason et al., 2022). To note, no case of bronchiolitis caused from respiratory
syncytial virus (RSV) has been evaluated in children from Trieste geographical area, com-
pared to pre-pandemic season (Amaddeo et al., 2021). Knowing RSV clinical impact on
younger children management, it was crucial to understand the virus behaviour after the
spread of COVID-19 pandemic. Although restriction measures have impacted notably on
RSV transmission, it has been supposed that the low rate of spread could be due to viral
interference, a process that may have happened between SARS- CoV-2 and RSV (Zheng
et al.,, 2017). The aim of this study is to monitor the epidemiology of RSV and its relation-
ship with awide range of respiratory pathogens, including SARS-CoV-2, in the period from
May 2021 to April 2022, after the removal of pandemic social distancing measures.
Methods used. A total of 1172 nasopharyngeal swabs from symptomatic paediatric pa-
tients, were analysed at the Institute for Maternal and Child Health IRCCS "Burlo Garo-
folo", Trieste. Swabs were tested by a molecular multiplex platform for the simultaneous
presence of RSV, SARS-CoV-2, and other respiratory pathogens including influenza A and
B, adenovirus, other coronaviruses (229E, HKU-1, NL63, OC43), parainfluenza virus 1-4,
enterovirus, bocavirus, metapneumovirus, rhinovirus, Bordetella pertussis, Bordetella para-
pertussis and Mycoplasma pneumoniae.

Results and conclusions. RSV was detected in 113/1172 children (9,6%), of which 94%
under 5 years of age. After the observed drop during the 2020-21winter season, RSV cir-
culated from May 2021 reaching a peak in November of the same year and causing a large
number of bronchiolitis.

Coinfections were found in 49/113 samples (43%), frequently associated with rhinovirus
(18/49) followed by bocavirus (7/49). A globally decreased of the prevalence of other pa-
thogens was observed. In conclusion, these data highlighted the risk of future changes of
RSV epidemiology, and the potential for alarming epidemics when restrictive measures
will be totally abolished.

- Amaddeo, A. et al. (2021) ‘Social distancing measures for COVID-19 are changing winter season’, Archives of
Disease in Childhood, 106(12), pp. e47-e47. doi:10.1136/archdischild-2021-322004.

- Cason, C.etal.(2022) ‘Spread of Respiratory Pathogens During the COVID-19 Pandemic Among Children in
the Northeast of Italy’, Frontiers in Microbiology, 13. Available at: https://www.frontiersin.org/arti-
cle/10.3389/fmich.2022.804700 (Accessed: 29 March 2022).

- Zheng, X. et al. (2017) ‘Possible interference between seasonal epidemics of influenza and other respiratory
viruses in Hong Kong, 2014-2017’, BMC Infectious Diseases, 17, p. 772.d0i:10.1186/s12879-017-2888-5.
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Background: Infections in pregnancy can cause congenital abnormalities with serious fetal
consequences. The acronym ToRCH (Toxoplasma gondii, other (including Treponema palli-
dum), rubella virus (RV), cytomegalovirus (CMV), herpes simplex virus) refers to pathogens
directly associated with the development of congenital diseases. Primary infected pre-
gnant women are mostly asymptomatic but severe disease due to transplacental, perinatal,
or postnatal transmission can affect the unborn or newborn child.

Aim of the Study: The aim of this study was to retrospectively evaluate the seroprevalence
for TORCH infections over 10 years spanning period and define the risk population among
women of childbearing age in Sicily.

Methods: Serology results were retrieved from laboratory database for a total of 2,317
sera collected from women of childbearing age (16-45 years) at the first hospital access in
gynecologic ward or ambulatorial visit, over 10 consecutive years (from 01/01/2012 to
01/01/2022) at the AOUP “P. Giaccone” of Palermo, Sicily. Chemiluminescent immunoas-
say was performed to detect TORCH IgM and/or IgG antibodies against the following
agents: T. gondii, RV, CMV, B19V, and T. pallidum. IgM positivity in the absence of 1gG anti-
bodies was considered indicative of acute infection.

Results and conclusions: Among the 2,317 samples analyzed, 62.4% (1,445) had been te-
sted for T. gondii, 55.2% (1,280) for CMV, 45.9% (1,065) for RV, 39.5% (915) for T. pallidum,
and 1.6% (37) for B19V. The IgG seroprevalence was 21 % for T. gondii, 72.1% for CMV,
81.2% for RV, 1.9% for T. pallidum, and 81.2% for B19V. Acute infections were found in
1.9% of sera tested for T. gondii, 0.1% for CMV, 0.1% for rubella, 2.5% for T. pallidum, and
3.1% for B19V. No noteworthy differences were found in IgG and IgM seroprevalence
among different age groups. According to epidemiological surveys similar seroprevalence
levels were found among European childbearing age women, but few data are available in
literature on the epidemiology of the TORCH complex pathogens in Italy. In this study high
seroprevalence levels were found for CMV, RV and B19V starting from 16-26 age group
showing a low risk for primary infection during pregnancy. However, the relatively low se-
ropositivity for T. gondii and T. pallidum suggests to maintain screening campaigns and to
promote proper behaviours for the prevention of congenital infections.
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VALIDATION AND COMPARISON OF FOUR MOLECULARKITS FORIN VITRO
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Aim of the study: This study aimed to compare the performance of four molecular dia-
gnostic assays to detect the SARS-CoV-2 RNA genome using WHO International Standard
and nasopharyngeal swabs.

Methods used: A ten-fold serial dilutions of WHO International Standard for nucleic acid
amplification techniques (NIBSC code: 20/146), ranging from 1000000 to 0,1 Ul/ml, were
analyzed with Aptima SARS-CoV-2 (Panther System, Hologic), Cobas SARS-CoV-2 (Cobas
6800, Roche), SARS-CoV-2 AMP Kit (Alinity-m, Abbott), and Allplex SARS-CoV-2 assays
(Nimbus, Seegene). Assays were tested for analytical sensitivity and precision. Nasopha-
ryngeal swabs, collected from anonymized specimens referring for analysis at the Virology
unit, were used to evaluate specificity and compare overall performance and con-
cordance between different platforms.

Results and conclusions: Allplex SARS-CoV-2 assay showed reduced sensitivity (95%
LoD 100000 Ul/ml of WHO International Standard) as opposed to Cobas SARS-CoV-
2 Assay and Abbott SARS-CoV-2 AMP Kit. The last two were the most sensitive and rea-
ched 95% LoD with 10 Ul/ml. Aptima SARS-CoV-2, which uses Transcription Mediated
Amplification, showed 95% LoD with approximately 100 Ul/ml. Sample to sample compa-
rison of all platforms were carried out with 100 randomly selected routine swab samples.
Both negative and positive (Ct < 35) samples showed complete concordance between
Cobas 6800, Alinity-m, and Panther. The Allplex SARS-CoV-2.

Assay confirmed a lower sensitivity probably due to the extraction method (STARMag Viral
DNA/RNA 200/c Kit). Allplex assay sensitivity increased using the TANBead Nucleic
Acid Extraction Kit. Comparison among diagnostic platform did not show complete
agreement with samples containing low input virus, e.g. Ct > 35.

In conclusion, validation of the four assays using the WHO International Standard al-
lowed to compare the performance of each platform in our settings. Comparison spanned
several months and enrolled different technicians to take into consideration lot-to-lot va-
riability among diagnostic kits and inter-operator variability, thus providing a robust and
consistent results of overall performance. Good to excellent agreement between SARS-
CoV-2 RNA assays from Roche, Abbott and Hologic were achieved while small differences
were obtained with low viral load samples. The latter results were expected due to the dif-
ferent LoDs of the systems examined and different genes targeted from each assay.
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CHROMOSOMALLY INTEGRATED HUMAN HERPESVIRUS 6: LABORATORY
AND CLINICAL FEATURES

L. Gabrielli!, A. Balboni?, E.C. Borgatti?, T. D’Elia?, G. Virgili, F. Baiesi Pillastrini?,
S. Venturolit, E. Petrisli’, T. Lazzarotto?

1 Microbiology Unit, IRCCS St. Orsola Polyclinic, Bologna, Italy

2 Microbiology Unit, Department of Specialized, Experimental and Diagnostic Medicine,
IRCCS St. Orsola Polyclinic, University of Bologna, Bologna, Italy
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Aim. Chromosomally integrated human herpesvirus 6 (ciHHV-6) is a condition in which
the complete HHV-6 genome is integrated into the host germline genome and is vertically
transmitted in a Mendelian manner. The frequency of ciHHV-6 varies from 0.2 to 2.9%,
depending on the population investigated. HHV-6 levels in whole blood that exceed 6
Log10 copies/ml are strongly suggestive of ciHHV-6. However, when the white blood cell
count is significantly decreased, as observed in transplant recipients, HHV-6 load results
in blood may be ambiguous.

The aims of this study were to identify: i) the appropriate laboratory diagnostic approaches
for the diagnosis of ciHHV-6 and ii) clinical features in individuals carrying this integration.
Methods. HHV-6 PCR testing of hair follicles was used to confirm ciHHV-6 status when
the viral load in whole blood was more than 5 Log10 copies/ml. Extraction of nucleic acids
and real-time PCR amplification from whole blood and hair follicles were performed using
HHV-6 ELITe MGB® Kit (ELITechGroup, Italy) on ELITeInGenius® instrument. Clinical
data from patients was collected to evaluate already known or new diseases.

Results. From January 2012 to March 2022, HHV-6 DNAemia was investigated in 1944
patients and a viral load higher than 5.0 Log10 copies/ml was observed in 54 patients. In
particular, 46 had a viral load higher than 6 Log10 copies/ml (range: 6.0-7.2) and HHV-6
DNA in hair follicles was positive. Among the remaning 8 patients (range: 5.0-5.9), 3 were
transplant recipients with leukopenia and positive HHV-6 DNA in hair follicles, and 5 were
newborns with active HHV-6 infection and negative HHV-6 DNA in hair follicles. Therefore
the ciHHV-6 frequency in our population was 2.5% (49/1944). We collected clinical infor-
mation in the 49 ciHHV-6 patients. In 24 patients (24/49; 49%) a haematological, autoim-
mune or neurological pathology was identified. The remaning patients were either healthy
children or adults not affected by the afore mentioned diseases.

Conclusions. Our results confirm that HHV-6 DNAemia values more than 6.0 Log10 co-
pies/ml are correlated with ciHHV-6. In case of viral loads between 5.0 and 5.9 Log10 co-
pies/ml, particular attention should be paid to leukopenic patients, in whom these loads
can be associated with ciHHV-6, and to pediatric patients, in whom instead they can be as-
sociated with active neonatal infections. Therefore in this cases it is necessary to test hair
follicle to confirm or exclude ciHHV-6.

In this small study population, a high percentage of patients with ciHHV-6 (49%) are af-
fected by neurological, haematological or autoimmune diseases. In literature it is reported
that ciHHV-6 might be related to many disorders, but large-scale studies are needed.
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Aim of the study: The COVID-19 pandemic caused by Severe Acute Respiratory Corona-
virus 2 (SARS-CoV-2) remains a global emergency due to the rapid spread of its variants.
Despite all efforts and the mass vaccination programs, achieving global vaccine coverage
remains a major hurdle. SARS-CoV-2 continued to evolve under immune selective pres-
sure, and while transmission levels remain high, there is an increased likelihood of vaccine
escape variants evolving. There is a need of strengthen the control of the COVID-19 epi-
demics through the developing of more reliable and easy-to-use diagnostic tests essential
for more rapid detection of patients and for optimized prevention and treatment in both
industrialized countries and low-resource settings. In a previous work we described pro-
duction of four monoclonal antibodies (mAb) recognize receptor-binding domain RBD
(rRBD) of SARS-CoV-2 spike glycoprotein from the Wuhan-Hu 1 reference with neutrali-
zing activity (MariottiS. et al., 2021). We chose one of these mAb, R590, to develop a rapid
test based on immunofluorescence assay using, saliva samples.

Methods: Viral isolate BetaCov/Italy/CDG1/2020|EPI ISL 412973|2020-02-20 obtained
from a COVID-19 patient, was propagated by inoculation of Vero E6 cells. Stocks of SARS-
CoV-2 virus were harvested at 72 h post infection, and supernatants were collected, cla-
rified, and aliquoted (Magurano F. et al, 2021). This isolate was used to performed serial
dilutions starting from 10* TCID5qg/ml to 10* TCID5n/ml in a pool of salivary samples.
These samples were spotted in duplicate in 15-well slides and were firstly incubated with
R590 and with the fluorescein conjugated anti-rabbit secondary antibody. The fluore-
scence imaging was acquired on Zeiss LSM 900 microscope. In parallel a Real Time PCR
targeting the N gene of SARS-CoV-2 was performed to evaluate the viral load of the diffe-
rent salivary dilutions.

Results: The results obtained from fluorescence observation showed that mAb R590 re-
cognize SARS-CoV-2 on each dilution sample and immunofluorescence intensity was
strongly correlated with virus load. Our rapid immunofluorescence test was able to detect
virus even in the most diluted sample (10* TCID5/ml) that correspond to Ct 33 value on
a RT-PCR assay that a rapid antigen-test cannot detect.

Conclusions: In brief, our preliminary results was very promising to develop a new diagno-
stic assay to detect SARS-CoV-2. Compared with the current methods it will represent a
promising immunofluorescence assay for rapid and less expensive diagnosis of COVID-
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19. In the future this could be an alternative method for the early and rapid detection of
SARS-CoV-2 and for viral surveillance, especially when the other tests are not available.
Our studies will be implemented using the immunofluorescence assay to test the potential
of the monoclonal antibody in detecting the virus different variants such as Delta, Omicron
BA.1 and BA.2. In parallel to ensure the validity of the test we will use samples and naso-
pharyngeal swabs of positive patients.
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Aim of the study: The World Health Organization (WHO) has set a goal of eradicating mea-
sles globally through mass vaccination. High-quality surveillance is required for efficient
monitoring of eradication aims ( Coughlin MM et al. 2021). The identification of measles-
specific IgM/1gG antibodies is widely utilized for laboratory confirmation within the WHO
worldwide measles and rubella laboratory network ( Cohen BJ et al. 2006; Hiebert J et al.
2021). A specific IgM/IgG in-house ELISA was developed using a recombinant measles nu-
cleocapsid (N) protein expressed in Escherichia coli.

Methods: Viral RNA was extracted from Measles virus genotype B3 strain
MVs/Padova.lTA/24.17/1[B3]isolated from infected Vero Eé6 cells. The N gene was ampli-
fied from viral RNA to produce N recombinant protein. Human serum was diluted and com-
mercial secondary monoclonal anti-human IgM-HRP goat anti-human IgG-HPR antibodies
was used. Seventy-six human serum specimens, collected during the surveillance activity
for measles disease, were first screened using a commercial IgM/IgG ELISA (SERION) kit.
These sera were then processed using our new in-house assay for the presence of anti-
measles IgG and IgM and the results were compared with those obtained with the com-
mercial assay.

Results: The N protein was easily purified from E. coli cell lysates by a one-step protocol
at high level of homogeneity. It was stable at -80°C TN buffer, and used as coating antigen
in ELISA. For the development of the assay several quantities of coating antigen were te-
sted (0.5, 0.25, 0.125 pg/well). Sensitivity and specificity of our in-house assay were eva-
luated and resulted comparable to those obtained with the commercial assay.
Conclusions: The in-house IgM/IgG ELISA presented here is a specific and sensible tool in
diagnosis of measles (Arista S et al. 1995; Pedersen IR et al. 1982), in seroprevalence and
epidemiological investigations on protective immunity in different populations.
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Aim: In the last two years the SARS-CoV-2 pandemic has determined radical changes in
human behaviors and lifestyles. These changes have also reflected the epidemiological
patterns of common respiratory viruses. This study investigated the rate of infection of
common respiratory viruses in the SARS-CoV-2 epidemic situation from October 2019 to
October 2021 in the “Tor Vergata” Hospital of Rome (ltaly), by using BioFilmArray
RP2.1plus as a diagnostic test. The results were compared with incidence from previous
years, taking into account social changes as mask use or domestic isolation, as well as also
by vaccination campaigns that take place during pandemics and that could influence the
results.

Methods: Nasopharyngeal swabs of 2554 patients, with clinically suspected of Acute Re-
spiratory Infections (ARIs) from October 2019 to November 2021, were collected to de-
tect one or more of 23 common respiratory pathogens, especially viruses, via BioFilmArray
RP2.1plus, including SARS-CoV-2. Demographical characteristics were acquired from elec-
tronic medical records.

Results: 2300 patients (254 patients were excluded for data missing) were enrolled in this
observational study. Among them, men were 1560 and women 760, with a median age of
64,5 years. Considering the respiratory virus research request from different departments
of hospital, the most of patients went to the Emergency Medicine Department (41,2%, of
patients), whereas patients in the Infectious Diseases Department were 29,5% of patients.
The most frequently detected pathogens included SARS-CoV-2 (31,06%, 707/2300, from
March 2020 to November 2021), InfA-B (1,86%, 43/2300), HCoV (2,17% 50/2300) and
HSRV (1,65%, 38/2300). Interestingly, coinfection rates dramatically decreased in the
SARS-CoV-2 pandemic period.

Conclusion: The results could be important for many aspects: diagnostic approach, thera-
peutical choices, and health policies strategies. We concluded that in the pandemic period,
particularly in the seasonal peaks of ARl in 2020-2021, SARS-CoV-2 prevailed as a mono
virus for several reasons, among these, the ability of SARS-CoV-2 to bind with greater
greed to membrane receptors of cells of the respiratory system. Furthermore, the timely
reporting of cases, updates on clinical status and genetic predisposition of patients, the
real-time analysis of data, and the appropriate dissemination of information are essential
for outbreak-managing decisions.
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Markers of JC polyomavirus (JCPyV) activity can be used to evaluate the risk of progres-
sive multifocal leukoencephalopathy (PML) in multiple sclerosis (MS) patients undergoing
immunosuppressive treatment. In this study, we evaluated the diagnostic value of JCPyV
viruria, viremia, serostatus and microRNA expression in treated MS patients to estimate
the feasibility of using these different biomarkers for JCPyV infection and for PML. The
presence of JCPyV DNA and microRNA (miR-J1-5p), the anti-JCV index and the sequence
of the non-coding control region (NCCR) in urine and plasma were determined in 42 MS
subjects before treatment (TO), 6 months (T6) and 12 months (T12) after natalizumab,
ocrelizumab, fingolimod or dimethyl-fumarate administration and in 25 healthy controls
(HC). The number of MS patients with viruria increased from 43% at TO to 100% at T12,
whereas it remained similar for the HC group (35-40%). Viremia first occurred 6 months
after treatment in MS patients and increased after 12 months, whereas it was absent in
HC. The viral load in urine and plasma from the MS cohort increased over time, mostly pro-
nounced in natalizumab-treated patients, whereas it persisted in HC. The archetypal
NCCR was detected in all positive urine, whereas mutations were observed in plasma-de-
rived NCCRs resulting in a more neurotropic variant. The prevalence and miR-J1-5p copy
number in MS urine and plasma dropped after treatment, whereas they remained similar
in HC specimens. Viruria and miR-J1-5p expression did not correlate with anti-JCV index.
In conclusion, results emphasize that the molecular monitoring of JCPyV may allow early
identification of patients at risk for PML among MS population and underline that the eva-
luation of the immunological status alone is not sufficient to limit the risk of PML. JCPyV
miRNAs could be strongly proposed as biomarkers since they are stable, robustly detected,
and their levels in body fluids may reflect viral perturbations in tissue sites.
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EARLY DETECTION OF SARS-COV-2 VARIANT OF CONCERN BY SNPs
MUTATION AS DRIVER OF APPROPRIATE MONOCLONAL ANTIBODY THERAPY
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Aim: According to Center for disease control and prevention (CDC) a SARS-CoV-2 variant
concern (VOC) critically affect patient outcome and clinical management. The impact of
different VOCs specially relates to interference with diagnostic test targets decreased su-
sceptibility to one or more class of therapies. Anti-SARS-CoV-2 monoclonal antibodies
(mAbs) that target the spike protein have been shown to have clinical benefit in treating
SARS-CoV-2 infection. Some anti-SARS-CoV-2 mAbs have been found to be effective as
post-exposure prophylaxis (PEP) after a potential exposure to SARS-CoV-2 and during
SARS-CoV-2 outbreaks. At the end of 2021 a new SARSCoV2 VOC formal named as Omi-
cron variant has made its first appearance. In a flash survey performed in the first week of
January 2022, the omicron variant was predominant with an estimated prevalence of 81%
compared with the delta variant (19%) which a total replacement of Gamma and Alpha
clades.

Characterization by NGS_WGS technique is the gold standard for lineage, clade and sub-
clade assignment of SARS-CoV-2. Unfortunately, this technique is particularly labor-in-
tensive (7-10 days) and expensive (>120 euro/test). Since the efficacy of mAbs increases
if administration is made within 72 hours of the onset of infection and no later than 10
days after molecular detection of the virus, the time factor plays a key role. The main ob-
jective of this research was to optimize and apply operative a Multiplex RT PCR Assay able
to target the different Variants by SNPs technique, in order to obtain reliable results, in a
clinically useful time on NPS specimens resulted positive at SARS CoV2 RNA RT-PCR.
Method: 156 NPS specimens referred to 154 children admitted at Bambino Gesu Children
Hospital were analysed by using Allplex SARS-CoV-2 Variants (Seegene) able to detect:

- Delta variant by identification of L452R-

- Omicron variant and sub-lineages by a series of combinations as follow. The deletion
69_70found in the main lineage B.1.1.529 and in the sub-lineages BA.1, BA.1.1, BA.3 and
NOT in the lineage BA.2; the N501Y mutation occurring in the main lineage B.1.1.529 and
in the sub-lineages BA.1, BA.1.1, BA.2 and NOT in the lineage BA.3; the E484A mutation
present in the main lineage B.1.1.529 and sub-lineages BA.1, BA.1.1, BA.2 and NOT in li-
neage BA.3.

Results and Conclusions: 14/156 samples (9%) were identified as VOC Delta and 127/156
(81%) were identified as VOC Omicron (respectively 93%sub-lineage BA.1 and 7% of
BA.2). For 13 specimens (8 %) the assay failed due to low viral load (> 31 CT). Finally for
two samples the match has not been interpretable.

In order to evaluate the accuracy of this method in VOCs identification, we compared PCR-
based lineage assignment with WGS-based one used as reference for 55 specimens. Per-
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formance analysis showed a lineage match of 0.95% and a Clade match of 0,98%. The Mi-
smatch was 0,05 for lineages and 0,02 for clades.

Among samples for which we performed PCR-based lineage detection we identified 16
patients with oncological comorbidities. Among them, 12 received an appropriate mAB
treatment, 3 received an empirical treatment, a therapy was corrected after VOC identi-
fication and 6 additional candidates to mAB therapy could actually benefit from VOC li-
neage assignment.

PCR-based approach revealed indeed to be a potential great innovation for VOC detection
in clinical setting since rely on a fast procedure wit a very limited TAT and a simple result
interpretation further than a great gain in economic terms. The great limitation of this te-
chnique only consist in its dependency by more informative approaches (such as NGS) for
a correct primer design of specific pathogen lineages.
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EVALUATION OF A SARS-COV-2 QUANTITATIVE ANTIGEN TEST
IN THE FOLLOW-UP OF INFECTED PATIENTS
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Microbiology and Immunology Diagnostics, Bambino Gesu Children's Hospital, IRCCS, Rome, Italy

Introduction - Aim of the study: On October 2020, a European Commission Recommen-
dation on COVID-19 testing strategies included the use of rapid antigen (Ag) test as a fast
and convenient alternative to PCR for SARS-CoV-2 detection. FDA approved several com-
mercial antigenic test, with different features and performances, including immunochro-
matographic test (ICT), immunofluorescent and chemiluminescent assays. In this study
was evaluated the clinical reliability of a quantitative commercial chemiluminescent assay
(Lumipulse® G SARS-CoV-2 Ag) during the follow up of 12 infected patients.

Materials and Methods: A total of 38 samples obtained from the upper airways (nasopha-
ryngeal swabs - NPS) of 12 patients was analyzed during the second wave of SARS-CoV-2
at the Virology laboratory of Bambino Gesu Pediatric Hospital.

Samples were tested with both antigenic and molecular assay. In particular, Ag detection
was performed by CLEIA technology (Lumipulse® G SARS-CoV-2 Ag), using the automated
Lumipulse G1200 System (Fujirebio INC), and RNA detection was carried on by real time
RT-PCR using the automated Starlet-Tanbead-CFX96 platform, with AllplexTM SARS-CoV-
2 Assay (Seegene). Referring to an external standard curve, the corresponding RNA viral
load was calculated for each average CT and was expressed in log 10 copies/ml.

Results: For seven patients with a NPS characterized by both SARS-CoV-2 antigen con-
centration <1 pg/ml and a corresponding viral load higher than 2,5 log 10, samples were
all collected at least 14 days after first SARS-CoV-2 detection. For five patients with a NPS
characterized by SARS-CoV-2 antigen concentration >50 pg/ml, the corresponding viral
load was higher than 5 log 10 and samples were always collected at the beginning of the
infection.

Conclusion: As recently shown in a previous work, the analysis of Ag concentrationin re-
lation to the timing of infection highlighted a clear distribution of samples: those with Ag
250 pg/ml were collected in the first ten days from the first SARS-CoV-2 positivity and
samples with Ag <1 pg/ml, after 14 days. P value < 0.001.

Here we report the application of the quantitative SARS-CoV-2 antigen detection as a tool
to stage the infection in patients with positive molecular test.

This assay allows distinguishing potentially contagious subjects from those with low chan-
ces of being contagious.
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A POPULATION SCREENING
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Aim of the study: SARS-CoV-2 detection on nasopharyngeal swabs by molecular (RT-PCR)
assay is the gold standard to diagnose infection. Currently, the World Health Organization
(WHO) suggested the use of rapid antigen tests for population screening. Antigenic tests
are able to identify acute active infection, then to lead fast isolation of positive individuals.
Herein, we evaluated the performance of two rapid antigenic tests during a population
screening in the Calabria Region, Southern Italy.

Methods: In January 2021, a total of 159 subjects were enrolled in one day. There was no
age restriction. The screened people provided demographic characteristics, symptoms,
reason for testing and informed consent. Nasopharyngeal swabs were collected in tripli-
cate. Samples were tested using BIOCREDIT COVID-19 Ag (RapiGEN INC, Anyang,
Korea), Allplex™ SARS-CoV-2 Assay Kit (Seegene, Republic of Korea) and Fluorecare®
SARS-CoV-2 Spike Protein Test (Microprofit Biotech, Shenzhen, China). Quantitative fluo-
rescence was performed by Fluorecare MF-T1000 (Microprofit Biotech, Shenzhen, China).
The cycle threshold (Ct) value was related to SARS-CoV-2 RNA viral load as following: Ct
< 25 = high, 25 < Ct <30 = intermediate, Ct > 30 = low. Statistics was carried out by ROC
analysis.

Results and Conclusions: Among 159 enrolled people, 69 (43.4%) were males and 90
(56.6%) females. Median age was 44 (range 8 - 89) years old. Two of the enrolled subjects
claimed to have symptoms, while ten of enrolled subjects referred contacts with positive
subjects. None of them resulted positive to the three tests. Seven out of 159 (4.4%) sub-
jects were RT-PCR positive by Allplex™ SARS-CoV-2 Assay Kit, the mean Ct values were
23,25, 33, 35, 36, 37 and 39, respectively. Only two subjects who showed mean Ct values
< 30 were positive for the two antigenic tests or one test (Fluorecare® test), respectively.
BIOCREDIT COVID-19 Ag identified two positive subjects, but only one was confirmed
by RT-PCR (mean Ct value 25). Fluorecare® SARS-CoV-2 Spike Protein Test, detected nine
positive subjects, but only three were confirmed by RT-PCR (mean Ct values were 23; 25;
39, respectively). BIOCREDIT COVID-19 Ag (targeting nucleocapsid protein) showed a
sensitivity of 14% and a specificity of 99% with AUC of 0.568, while Fluorecare® SARS-
CoV-2 Spike Protein Test showed a sensitivity of 42% and a specificity of 95% with AUC
of 0.690. Our studies report that both antigenic test shows low sensitivity in contrast to
the high sensitivity declared by manufacturer (90% and 92%, respectively). However, the
areaunder the curve (AUC = 0.690) in our study is acceptable for Fluorecare® SARS-CoV-
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2 Spike Protein Test, while it is very poor for the other antigenic test evaluated. During B.1
and B.1.1.7 variants circulation, these rapid antigenic tests were able to detect, in the ma-
jority of cases, positive subject with high or intermediate SARS-CoV-2 RNA viral load. Fluo-
recare® and BIOCREDIT tests should be re-evaluated in the current pandemic era, taking
into account viral load levels and the emergence of new SARS-CoV-2 variants (BA.1 and
BA.2) bearing major mutations in the spike and nucleocapsid proteins.
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IMMUNE PROFILING OF SARS-COV-2 EPITOPES IN ASYMPTOMATIC
AND SYMPTOMATIC PAEDIATRIC AND ADULT PATIENTS
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Aim: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection has unpre-
dictable clinical manifestations of coronavirus disease (COVID-19) ranging from asympto-
matic infection to mild illness of upper respiratory tract and severe respiratory distress or
even death, mostly depending on the age and health conditions. We aimed to evaluate the
possible correlation between Covid-19 severity and immune response against specific epi-
topes of SARS-CoV-2 proteome as well as of other human coronaviruses.

Methods: We included in the study 49 patients with SARS-CoV-2 confirmed infection by
RT-PCR, comprising 19 paediatric and 30 adult patients with variable course of disease
from mild to critical symptoms. Thirty subjects without previous infection but vaccinated
against SARS-CoV-2 were also included in the analysis. Serum samples were probed
against a peptide microarray made of 5828 overlapping 15-mer synthetic peptides, span-
ning the full SARS-CoV-2 proteome and selected peptides of the spike (S), nucleoprotein
(N) and membrane (M) proteins of Middle East respiratory syndrome-related coronavirus
(MERS) and common-cold coronaviruses 229E, OC43, NL63 and HKU1 (isolates 1,2 and
5).

Results and conclusions: The antibody reactivity against domains of the entire SARS-CoV-
2 proteome was detected in the sera of all SARS-CoV-2-positive patients. The signal in-
tensities varied significantly between and within patient groups and were significantly
higher among severe symptoms patients. By setting the threshold above 25’000 units, all
sera samples (100%, 16 out of 16) of hospitalized patients, 36% (5 out 14) of mild sym-
ptoms, 8% (1 out of 12) of 8-years old and none of 8-12 children reacted against specific
peptides of N protein. Conversely, the percentage of sera samples reacting against SARS-
CoV-2 M peptides was very high among children below 8-years (67%, 8 out of 12), high
among hospitalized patients (31%, 5 out 16) and low in the remaining groups (<7%). Im-
portantly, the antibody levels against non-structural antigens NS7B, NS8 and ORF10 were
high only among adults with mild (63%) and severe symptoms (7%). IgG against S and N
proteins of other coronaviruses (MERS, 229E, OC43, NL63 and HKU 1) were detected in
all groups without correlation with SARS-CoV-2 antibody levels.

Overall, our results show that antibodies against linear epitopes of SARS-CoV-2 S and N
proteins, particularly N aa 157-175, N aa 221-235 and S aa 785-799, are age dependent
and correlate with clinical severity. These epitopes are of particular interest for the deve-
lopment of diagnostic tests to predict Covid-19 clinical outcome.
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SARS-CoV-2 AND INFLUENZA CO-INFECTION DURING COVID-19 PANDEMIC:
DATA FROM SEASONS 2020/2021 AND 2021/2022

D. Treggiari, F. Formenti, M. Leonardi, B. Pajola, L. Nicolini, G. La Marca, C. Piubelli,
F. Perandin

Department of Infectious, Tropical Disease and Microbiology, IRCCS Sacro Cuore Don Calabria Hospital,
Negrar di Valpolicella, Verona, Italy

Up to now, little is known about coinfection and its epidemiology. In this descriptive study
we retrospectively analyzed the proportion of influenza and SARS-CoV-2 virus co-infec-
tion among patients admitted to our IRCCS Sacro Cuore Don Calabria Hospital, during the
flu-seasons 2020/2021 and 2021/2022. Real-time RT-PCR tests were performed to con-
firm COVID-19 and Influenza A/B (INF-A/B). In the PCR test, nasopharyngeal swab sam-
ples were studied in the CFX96 Real time PCR device and Real-Time PCR
SARS-CoV-2/Flu/RSV Panel Kit (Anatolia Geneworks, Turkey or Qiagen, NeuMoDx, USA)
was used. In the device, 200 RFU values in each channel were taken as threshold values.
RNAseP was studied as an internal control and sigmoidal curves with a Ct value of <= 38
in the FAM channel (Orflab/N) and in Cy5 (INF-A/B) were considered positive. INF-A/B
genotyping was performed by Regional lab service. We tested 18112 case-patients in
2020/2021 season and 18008 in the current 2021/2022 season (from week 42 until week
13). Patients age distribution was similar between the two seasons: the highest proportion
of population was for patients aged 19-59 years (56.3% and 49.1% respectively for
2020/2021 and 2021/2022) and 60-99 (34.8% and 34.1% respectively for 2020/2021 and
2021/2022) with a medium age of 49.1 years. Female accounted for 52.8% and 53.8% whe-
reas male for 47.1% and 46.2% respectively for 2020/2021 and 2021/2022.

In the course of the season 2020/2021, 35.6% patients were infected with SARS-

CoV-2 and the total seasonal prevalence of non-SARS-CoV-2 respiratory viruses for all
specimens tested was exceptionally low. None of sample tested resulted positive to INF-
A/B regardless patient age, sex or week number season. However, in contrast with previous
season, 0.43% influenza cases were detected during the 2021/2022 season (from week
42/2021to 13/2022) in our area, despite the number of SARS-CoV-2 infected cases were
similar (32.6%). Samples were then genotyped as Influenza subtype A; among these, one
subtype was HIN1 whereas others were H3N2. InfluNet data recorded until the 10" week
2021/2022 season showed low levels of circulation of influenza viruses in Italy (1). Inte-
restingly during the 2021/2022 season, we observed two cases of co-infection, the first
case was detected during week 2 in a 37 years old woman patient with a Ct for SARS-CoV-
2 of 32.4 and 36.4 for INF-A/B whereas the second case was detected during week 11 in
a 36 years old man patient with a Ct for SARS-CoV-2 of 18.4 and 21.6 for INF-A/B. The ge-
notype resulted to be A/H3N2.

In this study we have determined that in 2020/21 winter seasonal the Influenza virus is
circulating again but also it can be seen as a co-infection with SARS-CoV-2 and other sea-
sonal respiratory virus. Our findings suggest that co-infection with SARS-CoV-2 and in-
fluenza virus was not very common in our context and little is known about the biology
and the clinical features of coinfection that might be addressed in future studies.

1. InFluNet (Instituto superiore di Sanita, https://w3.iss.it/site/RMI/influnet/pagine/rapportolnflunet.aspx)
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EVALUATION OF CELLULAR RESPONSE AND PRODUCTION OF INTERFERON-y
TO CMV IN TRANSPLANT PATIENTS
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Aim of the study: Cytomegalovirus (CMV) is a herpetic virus that infects about 50-85% of
the adult population. This virus can lead to complications, particularly after transplants.
The enumeration of CD8 + cytotoxic T lymphocytes specific for CMV in immunosuppres-
sed patients and the production of Iterferon-y (IFN-y) may be predictive of the risk of de-
veloping CMV disease. QuantiFERON-CMV (QF-CMV) is a test that measures
cell-mediated immune responses to peptide antigens that mimic the CMV proteins. The
detection and subsequent quantification of IFN-y represent the basis of this test. The aim
of our study is to evaluate the cellular response to CMV, and therefore the production of
IFN-y in critically ill patients who have undergone a solid organ or bone marrow transplant.
Methods used: In the period between July 2018 and March 2022, 1227 tests for Quanti-
FERON-CMV were performed at Microbiology and Virology Unit, University Hospital City
of Health and Science of Turin. In particular, 923 tests belong to patients with kidney tran-
splantation, 228 to patients with lung transplant and 76 to patients with bone marrow
transplant. Whole blood was first collected in each of the QF-CMYV blood collection tubes
(QuantiFERON-CMV kit, Qiagen) which include a null control tube, a CMV antigen tube,
and a Mitogen tube. The Mitogen tube is used in the QF-CMV assay as a positive control.
The tubes were incubated at 37 ° C for a period of 16 to 24 hours, the tubes were centri-
fuged, the plasma was removed and the amount of IFN-y (IU/mL) was measured with the
QF-CMV ELISA.

Results and conclusions: Of the 923 tests performed for kidney transplant patients, 54%
were Reactive, thusindicating a good T response to CMV; 44% is Not Reactive and 2% un-
determined (absence of Interferon production also in the mitogen tube). The 228 tests for
lung transplant patients showed that 50% are Reactive, 40% Not Reactive and the remai-
ning 10% undetermined. In the 76 bone marrow transplant patients, 58% were Reactive,
24% Not Reactive and 8% undetermined. The trend of the results is similar in the three
categories of patients, indicating that a good part of them is able to respond and therefore
defend themselves from CMV infection. Subsequently, it will be useful to evaluate the
change in T response in each patient and carry out monitoring from the early pre-tran-
splant stages until the patient is fully recovered.
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A SMALL-MOLECULE INHIBITOR OF HUMAN PAPILLOMAVIRUS E7 ONCOPROTEIN
RESCUES CELLULAR PTPN14 LEVELS AND POSSESSES ANTITUMORAL ACTIVITY
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Aim of the study. High-Risk human papillomaviruses (HR-HPVs) are responsible for vir-
tually all cases of cervical carcinoma worldwide and several other types of cancers, inclu-
ding ano-genital and head-and-neck cancers. Unfortunately, despite substantial
advancement in anti-HPV vaccination, there is still an urgent need of treatments for the
multitude of already infected patients, since no specific anti-HPV drug is available yet.
The carcinogenic potential of HR-HPVs is related to two major viral oncoproteins, E6 and
E7. It was recently demonstrated that E7 interacts with and leads to the proteasomal de-
gradation of the cellular phosphatase PTPN14, which is aninhibitor of YAP, a well-establi-
shed oncogenic determinant in solid tumors.

The goal of this study was to discover and characterize small-molecule compounds able
to inhibit the protein-protein interaction (PPI) between E7 and PTPN14 and hence rescue
PTPN14 levels in HPV-positive cells, paving the way for the development of new thera-
peutic approaches to treat HPV-associated cancers.

Methods. By using the co-crystal structure of HPV18 E7 with the C-terminal domain of
PTPN14, we performed an in silico screening of small-molecule libraries to search for com-
pounds directed against the C-terminal domain of E7. Hit compounds were then tested in
an ELISA assay to assess their capability to inhibit the E7-PTPN 14 interaction and by MTT
cell viability assay in different HPV-positive and HPV-negative cancer cell lines, as well as
non-tumoral cells as a control. PTPN 14 rescue in HPV-positive cells treated with test com-
pounds was assessed by means of Western Blot and immunofluorescence experiments.
Antitumoral activity was investigated through clonogenic assays, transwell migration and
invasion assays, wound healing assays, and 3D spheroid formation assays.

Results and conclusions. Starting from the 46 compounds emerged from the in silico scree-
ning, we identified three compounds (compound 20, 23, and 28) that specifically block the
E7-PTPN14 interaction in vitro and inhibit the growth of HPV-positive cells without affec-
ting non-tumoral and HPV-negative cancer cell lines. Among them, compound 20 was able
to rescue PTPN14 protein levels in HPV-positive cells in a dose-dependent manner. Mo-
reover, compound 20 was also able to inhibit the proliferation, migration, invasion and
stem potential of HPV-positive cells, thus showing a promising antitumoral activity. Finally,
treatment with compound 20 was able to rescue PTPN14 levels in a panel of cancer cell
lines transformed with four different HR-HPV genotypes (HPV 16, 18, 45, and 68), sugge-
sting a broad-spectrum activity of the compound.

With this work, we provide the proof-of-principle that the E7-PTPN 14 interaction can be
targeted by means of small molecules, making this protein-protein interaction a new at-
tractive drug target.
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PAPILLOMAVIRUS INDUCED FELINE ORAL SQUAMOUS CELL CARCINOMA,
EGFR AND CETUXIMAB AS POSSIBLE THERAPY
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In humans, 90% of head and neck cancers (HNC) overexpress epidermal growth factor re-
ceptor (EGFR) [1]. Therefore, the chimeric monoclonal anti-EGFR antibody Cetuximab is
employed in the treament of these tumours in combination with radiation therapy (RT)
and chemotherapy (CT) and it has been considered the leading candidate in the de-esca-
lation strategies aimed at establishing targeted and less invasive treatments, particularly
in the sub-group of HNC associated with human papillomavirus (HPV) infection (20-25%)
[1-2]. Feline oral squamous cell carcinoma (FOSCC) is a malignant tumour characterized
by high invasiveness and poor prognosis, indeed surgery, CT and RT are mostly unsuccesful
[3]. FOSCC shares several biological properties with human counterpart, such as expres-
sion of EGFR and, in a subset of tumours, association with PV infection, mainly by Felis
catus PV type 2 (FcaPV-2) [4-6]. The aim of this study was to assess the effects of Cetuxi-
mab on proliferative and invasive abilities of FcaPV-2 FOSCC cell lines expressing EGFR
associated to Felis catus papillomavirus infection [6-8]. To this purpose, cell lines were trea-
ted with different concentrations of Cetuximab and, after different incubation times, sub-
jected to cell proliferation assay in 96-well plates by using a commercially available CCK-8
kit. Adsorbance at 460 nm was measured with a plate reader and changes in treated cells
expressed as percentage vs control wells. Furthermore, cells monolayers seaded in 6-well
plates were subjected to the scratch test; reduction of the width of wounds was measured
at different time points and expressed as percentage with respect to time O in treated vs
control cells. Then, cell pellets were collected by tripsinization and subjected to western
blotting (WB) for markers of invasiveness and epithelial-mesenchimal transition (EMT).
Results from CCK-8 assay showed that Cetuximab inhibited cell proliferation in all the
analyzed cell lines at variable concentrations and different incubation times. Moreover,
data from the scratch test revealed that the drug slowered migration of cells at different
degrees and WB results indicated that these biological responses were associated with
variable changes in markers of invasiveness and EMT. Taken together, these preliminary
results point out that Cetuximab exhibits potential anti-cancer activities in pre-clinical
models of FOSCC, targeting cell proliferation and invasive abilities of tumour cells. In con-
clusion, this work paves the way for future translational studies aimed at evaluating Ce-
tuximab as a potential candidate for treatment of FOSCC.
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DUAL CYTOPLASMIC AND NUCLEAR LOCALIZATION OF HTLV-1-ENCODED
HBZ PROTEIN IS A UNIQUE FEATURE OF T ADULT CELL LEUKEMIA

G. Forlani?, M. Shallak?, A. Tedeschi?, I. Cavallari?, A. Marcais?, O. Hermine?3, R.S. Accolla?
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Aim of the study: Adult T-cell leukemia-lymphoma (ATL), is a highly malignant T-cell neo-
plasm caused by human T-cell leukemia virus type 1 (HTLV-1), characterized by a poor pro-
gnosis. Two viral proteins, Tax- 1 and HBZ play important roles in the pathogenesis of ATL.
While Tax-1 can be found in both of HTLV-1 asymptomatic carriers and patients with
HAM/TSP chronic neurologic disease, HBZ is exclusively localized in the cytoplasm and
only in the nucleus of ATL cell lines, suggesting that the nuclear localization of HBZ can be
a hallmark of neoplastic transformation. To clarify this crucial point, here we investigated
in detail the pattern of HBZ expression in ATL patients.

Methods: We made use of our monoclonal antibody 4D4-F3, that at present is a uniquely
reported reagent, among the few described, able to detect endogenous HBZ by immuno-
fluorescence and confocal microscopy in cells from asymptomatic carriers, HAM/TSP and
ATL patients. Quantitative real time PCR was used to measure the relative abundance of
spliced and unspliced HBZ mRNA isoforms in ATL patients.

Results: We found that HBZ localizes both in the cytoplasm and in the nucleus of cells of
ATL patients irrespective of their clinical status, with a strong preference for the cytopla-
smic localization. Tax-1 localized also in both compartments. ATL characterized by a pre-
valent cytoplasmic HBZ, similarly to HAM/TSP patients and AC carriers, mainly expressed
the spliced HBZ isoform. Conversely, in ATL patients with a predominant HBZ nuclear lo-
calization, we observed a more abundant or similar unspliced vs spliced HBZ.
Conclusion: As HBZ is exclusively localized in the cytoplasm in asymptomatic carriers and
in non-neoplastic pathologies, this finding shows that neoplastic transformation conse-
qguent to HTLV-1 infection is accompanied by the capacity of HBZ to translocate to the nu-
cleus, which suggests a role of cytoplasmic-to-nuclear translocation in HTLV-1-mediated
oncogenesis.
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SYNERGISM OF THE ONCOLYTIC ADENOVIRUS DL922-947 AND G-QUADRUPLEX
BINDER PYRIDOSTATIN AGAINST BREAST CANCER
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Aim of the study: The oncolytic dl922-947 adenovirus demonstrated potent anticancer
effects in breast cancer models. This adenoviral mutant bears a 24 bp deletionin the E1A-
Conserved Region 2 (CR-2), therefore the mutant virus can replicate only in cells with a
non-functional retinoblastoma pathway, a defect observed in almost all the human mali-
gnancies. We proved the anticancer efficacy of d1922-947 as a single agent or in combina-
tion with other agents in several experimental models. We here investigated in breast
cancer cells anovel combinatory approach using d1922-947 with the G-quadruplex binder,
pyridostatin (PDS) known to stabilize G4 motifs with consequent induction of cancer cell
death.

Methods used: We used breast cancer MCF-7 cell line to evaluate the anticancer effects
of d1922-94, PDS and/or their combination. We assessed cytotoxicity by sulforhodamine
B assay. Cells were treated with d1922-94 and PDS or their combination at concentrations
ranging from 0,2 to 4uM for 6 days. To address synergism, isobolograms were generated
by computational methods using CompuSyn software. G4 motif formation was determined
treating the cells as above described followed by intracellular staining with anti-G4 anti-
body and propidium iodide. THP-1 monocytic cells were incubated for 24h with the con-
ditioned media (CM) of MCF-7 (treated/untreated) cells to assess phagocytosis by flow
cytometry.

Results and conclusions: d1922-947 and PDS efficiently inhibited MCF-7 cell proliferation
and their combination induced a synergic cytotoxic effect. Surprisingly, we observed that
d1922-947 induced G-motif formation. Additionally, its combination with PDS potentiated
this effect according to the synergism observed. In order to assess a potential effect on
tumor cell microenvironment, we evaluated the effect of d1922-94, PDS and/or their com-
bination in THP-1 cells exposed to the CM of MCF-7 cells. We observed a reduced pha-
gocytic activity of monocytes exposed to CM of MCF-7 alone or in CM with dl922-94 or
PDS compared to normal control medium. Surprisingly, the combination in the tumor CM
of d1922-94 and PDS increased the phagocytic activity of THP-1 cells in agreement with
the synergic effect observed, result suggesting the induction of an antitumor inflammatory
microenvironment. Finally, our data provide evidence that the novel combination dl922-
94 and PDS might represent a novel therapeutic approach against breast cancer.
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DISSECTING THE BASIS OF HERPESVIRUS ASSOCIATED PROLIFERATIVE SKIN
DISEASES IN LOWER VERTEBRATES. A MODEL FOR DNA-VIRUS ASSOCIATED
PROLIFERATIVE AND NEOPLASTIC DISEASES

F.Origgi

Institute for animal pathology (ITPA), Vetsuisse faculty, University of Bern, Bern, Switzerland

Amphibians are undergoing an unprecedented global decline with major loss of biodiver-
sity. Infectious agents have been recently recognized as critical contributors to this threat
to conservation. Among them, chytrid fungi and ranavirus have been shown to be primary
pathogens leading to the local extinction and extirpation of several species of amphibians.
However, it is unlikely that the several thousands of amphibian species present on the
globe, might be threatened by three infectious agents only. Accordingly, we have started
to close monitor emerging infectious diseases in free-ranging amphibians. This work led
to the recent discovered two novel herpesviruses, named Ranid herpesvirus 3 and Bufonid
herpesvirus 1, which are associated with a strikingly similar pathology phenotype consi-
stent with a proliferative skin disease in common frog (Rana temporaria) and common toad
(Bufo bufo), respectively. The disease is seasonal and affected animals show extensive skin
lesions. The lesions are characterized by an inconspicuous to absent cellular immune re-
sponse and with a remarkable compartmentalization of the viral replication, which appears
to be confined to the upper layers of the thickened epidermis, sparing the germinal layer,
suggesting the possibility of a recovery (recurrent disease). Ultrastructural pathology re-
vealed that the viral particles are shuttled within the cells with a different transport sy-
stem, which provides a higher output with Ranid herpesvirus 3, resultingin a larger number
of virions accumulating extracellularly. Transcriptomic data revealed that the host genes
predominantly affected are those associated with cell signaling and cell remodeling and
that anumber of predicted viralimmunomodulatory genes are actively transcribed. Of the
host genes affected, seven homologous to human genes known to be relevant in oncoge-
nesis are strongly downregulated both in infected frogs and in toads, suggesting that they
might have a role in the pathogenesis of the disease, which is characterized by a prolifera-
tive nature, similarly to cancer. Interestingly, the first frog herpesvirus to be discovered
(Ranid herpesvirus 1) was the first herpesvirus shown to be the etiologic agent of a neo-
plastic disease (real adenocarcinoma). In conclusion, the proliferative skin disease asso-
ciated with the infection of either Ranid herpesvirus 3 or Bufonid herpesvirus 1 appears
to be a concerted process, where a significant epidermal cell remodeling occurs together
with extensively altered cell signaling and cell remodeling gene expression. Furthermore,
there is a strikingly compartmentalized viral replication associated with the expression of
putative immunomodulatory viral genes. The changes in the skin are suggestive of arege-
neration potential, making of these diseases potential models for DNA virus-associated
proliferative diseases including neoplastic diseases, besides a great opportunity for a bet-
ter understanding of amphibian disease ecology and its impact on conservation.
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DETECTION OF HUMAN NEUROTROPIC JCPyV DNA SEQUENCE
IN PEDIATRIC PLEOMORPHIC XANTHOASTROCYTOMA
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Due toits peculiar histopathological findings, the Pleomorphic xanthoastrocytoma (PXA),
arare cerebral tumor of young adults with a slow growth and a good prognosis, resembles
to the lytic phase of progressive multifocal leukoencephalopathy (PML), a fatal neurode-
generative disease in an immunosuppressed state caused by JC virus (JCPyV). For these
reasons, the presence of JCPyV DNA was searched in a 11-year-old child with PXA, WHO
grade 3, by means quantitative polymerase chain reaction (qPCR). Nested polymerase
chainreactions (hPCRs) were performed for amplification of the N and C-terminal region
of large T antigen (LTAg), which is known to be involved in DNA replication, transcription
and in cellular transformation, Non-Coding Control Region (NCCR) which contains the
promoter/enhancer elements for expression of the early and late genes and the origin of
viral DNA replication, and Viral Protein 1 (VP1), essential for early events of the viral life
cycle, such as attachment to a cellular receptor, adsorption, and penetration. gPCR results
showed an amount of viral DNA of 6x104 confirming the presence of specific JCPyV DNA
in the tumor. nPCR for the amplification of the LTAg region gave a positive result for the
N-terminal region whereas, the C-terminal region was not detected. These results could
be explained assuming that, while the N-terminal region is highly conserved among the
primate polyomaviruses such as SV40 and BK including JC, the absence of C-terminal do-
main could lead to the inactivation of p53 and deregulation of cell cycle homeostasis, con-
tributing to the development of PXA. Although in most cases, either the Mad-1 or the
Mad-4 NCCRs have been identified in association with human brain neoplasms, intere-
stingly, in this preliminary study, the archetype NCCR structure was observed. No ampli-
fication of VP1 sequence was obtained, ruling out productive infection by JCPyV. Although
the expression of viral proteins T-antigen reinforces the notion of JCPyV as a key player
in malignant transformation at an early stage of tumorigenesis, further studies are war-
ranted to better understand JCPyV association with oncogenesis of pediatric brain tu-
mors.
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STRUCTURAL CHARACTERIZATION OF HIV-1 MATRIX PROTEIN P17 VARIANTS TO
DEVELOP SPECIFIC FUNCTIONAL INHIBITORS
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Aim of the study: This study is aimed at analysing the structural and conformational dy-
namics of the HIV-1 matrix protein p17 (refp17) and of its variants (vp17s). The HIV-1 ma-
trix protein is a structural protein characterized by five &-helixes, four are compacted to
form a packed globular domain, while the N-terminal region of the fifth helix is destabilized
due to its high flexibility. On the contrary of refp17, vp17s, characterized by amino acids
(aa) insertions at their G-terminal region, are endowed by B cell growth promoting activity.
Functional analyses have shown that the epitope responsible for this activity is located in
the N-terminal region of the viral protein. Specifically three residues Arg15, Lys18 and
Arg20 are mainly involved in vp17s biological activity. These evidences represent essential
knowledge to provide predictions on the effects of disease-causing mutations and positi-
vely help drug-design of novel anticancer agents, focusing the attention mainly on inhibi-
ting the protein activity rather than counteracting the mere interaction with one of the
possible receptors.

Methods used: Starting from p17 protein structures (pdb ID: 1TAM, 2HMX and 2H3Q),
refp17 and vp17s were modelled by homology modelling approaches, based on single or
multi templates. The models obtained were evaluated based on stereochemical parameters
and energy profiles. To elucidate the mechanism that regulates epitope accessibility in the
vp17s and to understand how a distal mutation in the C-terminal region of vp17s may trig-
ger the lymphogenic activity of the epitope in the N-terminal portion, an exhaustive con-
formational sampling was performed by an integrated study of 200 nanoseconds (ns) classic
molecular dynamic (cMD), followed by 500 ns accelerated dynamic (aMD). All systems have
been solvated with tip3p water box model recreating the correct aa protonation state in
the cellular environment and following an in-house protocol of minimization, heating and
equilibration. All analyses were carried out with Amber18's cpptraj program.

Results and conclusions: MD simulations of refp17 and NHL-a101 (aa insertion at position
117-118) showed that vp17sincrease the hydrophobic profile and alpha helix propensity in
the disordered region compared to refp17. Aa insertion thus gives vp17 a lower fluctuation
level in the areas corresponding to the functional epitope and helix 5. To detect correlative
motions in vp17, PCA analysis followed by dynamics cross correlation analysis revealed a
prominent motion of helix 5 toward helix 3, simultaneously with a loss of secondary structure
in the first 3 residues of Helix 1 (residues 10 to 12), not evident in refp17. Data suggest a
pronounced spatial movement and a subsequent coupling of helix 3 by the C-terminal region,
affecting also the functional epitope. Hence, to perform drug repositioning studies, prelimi-
nary evidence suggests that potential druggable pockets are close to 10 to 20 residues, key
residues involved in the regulation of the functional epitope. Further support for this first
task will be given by the development of artificial intelligence (Al) models able to improve
3D conformations of vp17s and to perform a first binding pockets analysis.
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THE ENDOGENOUS HBZ INTERACTOME IN ATL LEUKEMIC CELLS REVEALS
AN UNPRECEDENTED COMPLEXITY OF HOST INTERACTING PARTNERS
INVOLVED IN RNA SPLICING

M. 