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Pandemics

Welcome to the 2nd annual conference of the TCCP

Although the COVID-19 pandemic, which has claimed the lives of
at least 6.5 million individuals worldwide, is not yet over, it is not too
soon to consider the strengths and weaknesses of the research
response and some of the lessons that can be learned.

Vaccines: the first injections in volunteers were initiated in a phase
1 NIH-Moderna clinical trial just 65 days after the posting of the
viral genome sequence. A parallel effort by Pfizer-BioNTech
proceeded at the same fast pace, and Janssen, AstraZeneca, and
Novavax followed closely behind. Emergency FDA approvals were
obtained within months. In just 11 months from identification of the
pathogen, two vaccines received emergency use authorization
(EUA) from the US Food and Drug Administration (FDA). Most
other vaccines have taken at least a decade to develop.

Therapeutics: New drugs cannot be discovered with short time
frames. Thus, efforts were focused on repurposing existing
(approved) drugs. Managed by a mix of academic experts and the
staff at the Foundation for the NIH, and funded in part through
OWS, the ACTIV initiative (in the US) has so far completed testing
of 29 candidates, enrolling more than 22,000 participants in more
than 40 sub-studies. Six of those candidates have shown
compelling evidence of benefit and are now approved for clinical
use. Nineteen (including ivermectin) have been shown definitively
to be ineffective, which is valuable knowledge to reduce
misinformation and focus on providing effective treatments to
appropriate patients. Antibodies from convalescents and
recombinant antibodies and antibody cocktails were isolated and
approved in record time.

Diagnostics: Testing for SARS-CoV-2 got off to a slow and
frustrating start. Even after reliable assays based on polymerase
chain reaction (PCR) had been developed, testing had to be
carried out in central laboratories, and the return of results often




took several days. By the time someone received a positive result,
they had often already exposed others if they had not self-
quarantined. What was needed was a way to support innovative
product development by businesses and academic centers that
had new ideas about diagnostics and a promise to reach the
market in a matter of weeks, rather than years. Diagnostics were
developed that are intended for:

Centralized Labs POC Home

Research and epidemiological studies: COVID affected all aspects
of human life. Thus, studies were initiated, and are ongoing such
as big data studies, Novel surveillance approaches (cell-phone geo
studies, virus in wastewater are just two examples). Economical,
sociological and educational studies were initiated as well.

Looking to the future: Perhaps the most valuable lesson that
COVID-19 has taught the research community and hopefully
society more broadly is the importance of collective effort and
continuous investment in basic and applied research. It takes more
than individual ingenuity and hard work for biomedical research to
respond swiftly and effectively to a rapidly emerging public health
challenge. For this pandemic (and future ones), it required the
coordinated efforts of thousands of creative researchers,
administrators, and community partners who were supported by
much needed resources and provided with rapid, free access to
decades of discoveries made by their scientific forebears.

09:10-10:00

Auditorium

Plenary Lecture- Prof. Cyrille Cohen, Bar llan University.

3 years of COVID-19: lessons learnt and open questions in the
(vaccin)nation

The COVID-19 pandemic has been a global health crisis that has
affected millions of people and caused significant social, economic,
and political disruptions around the world. While the pandemic is
morphing into an endemic state, there are several lessons that
have already been learned from this experience, including the need
for preparedness, international cooperation, innovation, equity, and
the central role of healthcare workers in responding to emerging
infectious diseases. Moreover, the COVID-19 pandemic has
facilitated the development of novel vaccines and Israel was at the
forefront of this international effort. Nonetheless, future challenges
related to COVID-19 remain and some include the management of
new variants, long-term health impacts, especially when it comes to




Long Covid, vaccine hesitancy and misinformation, and social and
economic recovery. Addressing these challenges will help us
prepare for future pandemics but will require ongoing efforts and
investments in public health, research, and global cooperation.

We will discuss the critical role of vaccination in preventing and
controlling infectious diseases, and has highlighted the importance
of ongoing research, distribution, and communication efforts to
ensure vaccine effectiveness and accessibility.

These lessons will be invaluable in preparing for future pandemics
and other global health threats.

10:00-10:20 Reception hall, Coffee break

Session 1 Auditorium, Chair: Dr. Natalia Freund, Faculty of Medicine
Host-

pathogen

interactions




10:20-10:50

Dr. Daniel Z. Bar, Faculty of Medicine:
Pathogen detection by an improved point-of-care RT-LAMP"

Rapid, sensitive and cost-effective population-wide testing is key in
controlling pandemics. For the last two decades, Reverse-
Transcription Loop-Mediated Isothermal Amplification (RT-LAMP)
has been successfully used in identifying multiple pathogens,
including at points-of-care. However, limited reliability in field
settings limited the adoption of RT-LAMP in SARS-CoV-2
detection. Preliminary assays in multiple labs, including ours,
succeeded in SARS-CoV-2 identification at points-of-care without
any specialized equipment. However, the high false positive rate
limits the ability to confidently detect low levels of SARS-CoV-2.
We tested alternatives to the commonly used Bst enzyme,
including a thermostable xenopolymerase with proof-reading
activity (RTX) and Bacillus subtilis phage phi29 ($29) DNA
polymerase. The RTX thermostability allows both RNA isolation
and isothermal amplification in a single step, while its proof-reading
activity greatly decreases the rate of false positive results, caused
predominantly by non-template amplification. Alternatively, 29
supplemented with a reverse-transcriptase may allow an isothermal
amplification close to room temperature. Finally, for simple point-of-
care use, we optimize this reaction to work directly with primary
samples including saliva, shown to be an excellent and non-
invasive source of SARS-CoV-2 and other respiratory viruses.
While accuracy challenges still remain, this approach can allow for
universal, fast and sensitive point-of-care identification of any
sequenced pathogen.




10:50-11:20

Dr. Ella Sklan, Faculty of Medicine:
Molecular insights into the life cycle of Sandfly-borne phleboviruses

Bunyaviruses are single-strand tri-segmented negative-sense,
enveloped RNA viruses. Viruses from the Bunyavirales order can
cause severe diseases in humans and animals. Several
Bunyaviruses are classified as critical emerging pathogens.
Currently, there is no vaccine or specific treatment for these
viruses. To develop effective antiviral strategies, there is an urgent
need to understand the life cycle of these viruses and their
pathogenesis.

Sandfly-borne viruses, transmitted by phlebotomine sandflies, are
emerging bunyaviruses belonging to the Phlebovirus genus. Most
sandfly viruses cause a self-limiting febrile disease (sandfly fever).
Some, however, can cause central and peripheral nervous system
infections. In this talk, | will describe two different projects. The first
analyzes the molecular details of Sandfly virus entry, and the
second focuses on strategies used by these viruses to overcome
the host immune response. Our study assists in clarifying the
fundamental mechanisms that control sandfly virus infection and
might provide vital information that will contribute to the
development of antiviral drugs and live-attenuated vaccines.

11:20-11:50

Dr. Tzachi Hagai, Faculty of Life Sciences:
The evolutionary paradox of host-virus interactions

Evolutionary changes in the host-virus interactome can alter the
course of infection, but the biophysical and regulatory constraints
that shape interface evolution between interacting host and viral
proteins remain largely unexplored. Here, we focus on viral mimicry
of short host-like peptide motifs that allow binding to host domains
and modulation of cellular pathways. We observe that motifs from
unrelated viruses preferentially target conserved, widely expressed
and highly connected host proteins, enriched with regulatory and
essential functions. The interface residues within these host
domains are more conserved and bind a larger number of cellular
proteins than similar motif-binding domains that are not known to
interact with viruses.

In stark contrast, rapidly evolving viral-binding human proteins form
few interactions with other cellular proteins, display high tissue
specificity and their interface residues have few inter-residue
contacts. Our results distinguish between highly conserved and




rapidly evolving host-virus interfaces, and show how regulatory,
functional and biophysical factors limit host capacity to evolve,
allowing for efficient viral subversion of host machineries.

11:50-12:20

Dr. Natalia Freund, Faculty of Medicine:
Antibodies towards Monkeypox virus

Monkeypox virus (MPXV) resides in two forms; mature and
enveloped, and depending on it, distinct proteins are displayed on
the viral surface. Here, we expressed two MPXV antigens from the
mature, and one from the enveloped form, and tested their
reactivity to sera of 11 MPXV recoverees while comparing to sera
from recently and past vaccinated individuals. 8 out of 11
recoverees exhibited detectable neutralization levels against
Vaccinia Lister. Sera from all recoverees bound strongly to A35R
and H3L antigens. Moreover, the responses to A35R were
significantly higher within the recoverees compared to both recently
and past vaccinated donors. Lastly, A35R- and H3L-specific IgG+
B cells ranging from 0.03-0.46% and 0.11-0.36%, respectively,
were detected in all recoverees (A35R), and in 9 out of 11
recoverees (H3L). Therefore, A35R and H3L represent MPXV
immune targets and could be used in a heat-inactivated serological
ELISA for the identification of recent MPXV infection.

Session 2
Social

aspects of
COVID-19

Media Lab (Erdi Gallery), Chair: Prof. Ady Pauzner, School of
Economics, Faculty of Social Sciences

10:20-10:50
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12:20-13:20

Lunch

Session 3
Anti-pathogen
predictive and
treatment
approaches

Auditorium, Chair: Prof. Adi Stern, Faculty of Life Sciences

13:20-13:50

Dr. Yariv Wine, Faculty of Life Sciences:
Monoclonal Antibodies to Combat Antibiotic-Resistant Bacteria

It is predicted that the antibiotic resistance crisis will result in an
annual death rate of 10 million people by the year 2050. To grapple
with the challenges of the impending crisis, there is an urgent need
for novel and rapid therapeutic and diagnostic tools. In this study,
we developed a novel monoclonal antibody—named mAb-EspB-
B7—that targets the EspB protein, a component within the bacterial
type 3 secretion system (T3SS), which is mainly expressed in
Gram-negative pathogens and is essential for bacterial infectivity.
We found that mAb-EspB-B7 has high affinity and specificity
toward recombinant and native EspB proteins; is stable over a
range of pH levels, temperatures, and salt concentrations; and
retains its functionality in human serum. We identified the epitope
for mAb-EspB-B7 and validated it by competitive enzyme-linked




immunosorbent assay (ELISA). Since this epitope is conserved
across several T3SS-harboring pathogens, mAb-EspB-B7 holds
great potential for development as an active component in precise
and rapid diagnostic tools that can differentiate between
commensal and pathogenic bacterial strains. To this end, we
integrated the well-characterized monoclonal antibody into an
electrochemical biosensor and demonstrated its high specificity
and sensitivity capabilities in detecting pathogenic bacterial T3SS-
associated antigens as well as intact bacteria. We foresee that in
the near future it will be possible to design and develop a point-of-
care biosensor with multiplexing capabilities for the detection of a
panel of pathogenic bacteria.

13:50-14:20

Dr. Tali Eviatar. The Institute of Rheumatology, TASMC Medical
Center:

Omicron breakthrough infections among rituximab and non-
rituximab treated patients with autoimmune inflammatory rheumatic
diseases: a multicenter controlled study.

Background/purpose: Treatment with rituximab (RTX) impairs the
humoral response to COVID-19 vaccination. Little is known about
the clinical efficacy of the booster vaccines at preventing COVID-19
infection in RTX-treated patients with autoimmune inflammatory
rheumatic diseases (AlIRD).

Methods: Within an observational multi-center study, RTX-treated
patients were prospectively followed since the initial series of the
BNT162b2 mRNA vaccination for 18 months. Data on the COVID-
19 infection rate and the humoral response (anti-S1/S2 IgG) to
vaccination were compared to non-RTX treated AIIRD patients and
immunocompetent controls. To investigate the impact of the 3rd and
4th mRNA COVID-19 vaccine doses, a survival analysis was
applied. Predictors of time-to-infection were analyzed using a
multivariate Cox proportional hazard model.

Results: A total of 115 RTX-treated patients, 590 non-RTX-treated
patients, and 121 immunocompetent controls were included in the
analysis (Table 1). AlIRD patients received more vaccine doses than
controls, median 3 (range 2-4) vs 2 (2-4), respectively, p<0.0001; the
rate of vaccination with the 3rd and 4th vaccine doses were 53.82%
(n=402) vs 32.8% (n=41), and 3.88% (n=29) vs 2.4% (n=3),
respectively, p <0.0001 for both comparisons. Patients treated with
RTX within one year from the last vaccination (n=84) had expectedly
the lowest rate of humoral seropositive response following each
vaccination compared to other patients and controls (Table 1). RTX-
treated patients had the highest rate of COVID-19 infection since the




start of the vaccination campaign compared to the AIIRD patients in
general and controls, 32.26% (40/124), 27.29% (170/623), and
28.8% (36/125), respectively, p=0.2206. During the Omicron surge,
time-to infection from the last booster vaccination was shorter
among AIIRD patients compared to controls, irrespective of the type
of anti-rheumatic therapies (Figure 1). Among RTX-treated patients,
exposure to RTX within the last year prior to the last vaccination was
numerically associated with a shorter time-to infection compared to
patients treated with RTX above one year (median 6.6 months vs
13.5 months, respectively, p=0.103). In a Cox-regression model, a
time interval between the RTX treatment and the last vaccination
was associated with a lower risk to contract COVID-19, HR 0.998
(95% CI 0.997-1), p=0.0298 (figure 2) For each 30-day interval
between the RTX treatment and the vaccination date, the risk to
contract COVID-19 declined 0.941-fold. The risk to contract COVID-
19 among RTX-treated patients within the last year after adjustment
to age and S1/S2 serology was HR 2.077, 95% CI 1.056-4.086,
p=0.0342. Reassuringly, no cases of severe COVID-19 or COVID-
19-related mortality were reported during the Omicron surge.
Conclusion: This study presents novel data on the comparable rate
of the Omicron infection rate among vaccinated AIIRD patients
treated with rituximab and other immunomodulators. Recent
exposure to rituximab predisposes to a breakthrough COVID-19
infection.




14:20-14:50

Muna Omar (Prof. Khitam Muhsen’s group), School of Public
Health Faculty of Medicine:

Factors associated with antibiotic use in children hospitalized for
acute gastroenteritis and the relation to rotavirus vaccine

Background: Acute gastroenteritis (AGE) is mostly caused by
viruses, however limited evidence exists on antibiotic prescription,
a main driver of antimicrobial resistance, in relation to AGE.
Objective: To examine the extent and correlates of antibiotic use
among children hospitalized for AGE.

Methods: Children aged 0-59 months hospitalized for AGE at Hillel
Yaffe Medical Center between 2008-2015 were enrolled.
Information was collected on demographics and symptoms via
parental interviews. Stool samples were tested for rotavirus antigen
and stool cultures were performed for bacterial enteropathogens.
Data were collected from medical records on antibiotic treatment,
laboratory results, and diagnoses. These data were used for the
classification of children as having viral or bacterial infection.
Results: Data of 2240 children (53.2% males) with a mean
age=16.3 months (SD=13.9) were analyzed. Overall, 8.4% of the
children had a positive stool culture for Shigella, Salmonella or
Campylobacter, 6.9% had bloody stool, 9.8% had bacterial co-
infections ,3.0% had suspected bacterial infection. Viral AGE was
found in 1395 (62.3%). Antibiotics were prescribed for 39.4% of the
children, mostly third generation Cephalosporins (36.1%) and
Macrolides (34.3%). Antibiotics were prescribed to 65.3% of the
children with dysentery or positive culture for Campylobacter,
Shigella or Salmonella, mostly Azithromycin (65.4%) and
Ceftriaxone (37.0%). Antibiotics were prescribed for 18.1% of the
children with viral AGE, with Ceftriaxone (34.0%) and Amoxicillin
(33.6%) being the most used. Vomiting and testing positive for
rotavirus were less common among children with antibiotic
treatment compared to children without antibiotic treatment
(P<0.001). Fever, performing a chest x-ray test, blood and urine
cultures were more common in the former group (P<0.001). The
proportion of children who received rotavirus vaccine was lower in
children with antibiotic treatment (70.5%) versus children without
antibiotic treatment (81.5%) (P=0.01).

Conclusions: Antibiotic prescription was common among
hospitalized children with AGE even in those with viral infection.
The correlates of unnecessary antibiotic prescriptions in children
with viral AGE suggested clinical judgment of severe or bacterial
infection. Indicators of viral infection were negatively associated
with antibiotic use, suggesting adequate practice. The inverse
association between rotavirus vaccination and antibiotic treatment



https://www.drugs.com/article/antibiotics.html#cephalosporins

suggests less severe illness in the vaccinated children, thus
highlighting the role of vaccines in reducing unnecessary antibiotic
use and spread of antimicrobial resistance.

14:50-15:20

Prof. Adi Stern, Faculty of Life Sciences:

Using Big Sequencing Data to Identify Chronic SARS-CoV-2
Infections and Predict Emerging Variants.

In rare cases of chronic SARS-CoV-2 infection, dramatic evolution
is observed, with mutations reminiscent of those observed in
variants of concern (VOCS) such as Delta or Omicron. Previously,
we have shown that it is very likely that chronically infected patients
may be the source of many VOCS. However, we also showed
while the overall patterns of mutations found across in chronic
patients and VOCs is extremely similar, mutations associated with
high transmissibility are mostly absent during chronic infections.
This suggests that the evolution of a highly transmissible variant
occurs very rarely during chronic infections and calls for generating
a very large dataset of chronic infections that will allow searching




for such rare events. To this end, we are harnessing the the entire
publicly available database of over 13 million SARS-CoV-2
sequences in order to identify sequences that look like they derive
from chronic infections. We are combining phylogenetic
approaches with state-of-the-art methods from the field of artificial
intelligence that will allow us to overcome the sparsity of reliable
metadata. Our results suggest that there are many chronic-like
infections hidden in the data; moreover, we show that chronic
infections speed up the rate of evolution, but that this can be
compensated by extensive spread of the virus along transmission
chains. Overall, our approach holds great promise for forecasting of
new variants.
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15:45-16:00

Nofar Schottlender (Uri Asheri’'s Lab) Faculty of Life Sciences:

Understanding the effects of hyperbaric oxygen therapy on
mitochondria

Alzheimer's disease (AD) pathophysiology consists of the formation
and accumulation of amyloid B (AB) plaques and




hyperphosphorylated tau. However, a growing number of studies
suggest a role for mitochondrial dysfunction in the pathogenesis of
AD. Hyperbaric oxygen therapy (HBOT) is the administration of
100% oxygen at an atmospheric pressure greater than one.
Several studies showed HBOT improves quality of life and
alleviates dementia symptoms in AD patients. Mitochondria react to
changes in oxygen levels in a tissue-dependent manner, therefore
tissues that consume more oxygen like the CNS are more
susceptible to mitochondrial activity alteration and reactive oxygen
species (ROS) generation. The 5xFAD, a well-studied AD mouse
model, presents mitochondrial alterations and elevated oxidative
damage that manifest from early ages, especially in females. In the
current study, we exposed 5xFAD male and female mice to HBOT
and measured mitochondrial respiration and activity by targeting
the oxidative phosphorylation process. Untreated 5xFAD mice
show decreased complex | and complex ll-mediated respiration,
and impaired complex IV activity in the hippocampus which was
pronounced in females. HBOT improved the mitochondrial
dysfunction in the female 5xFAD. In addition, 5XFAD mice show
reduced oxidative damage and elevated antioxidant activity after
20 treatments of HBO. Since AD has a gender bias, as women are
two-thirds of overall patients, this finding could contribute to the
understanding of this bias, as well as support the hypothesis that
HBOT alleviating effect on AD pathology may be mediated by
mitochondrial activity and respiration.

16:00-16:15

Aya Kigel (Yariv Wine’s Lab) Faculty of Life Sciences:

The molecular landscape of B cell immunity at the maternal-infant
interface

Neonates are susceptible to infections during early infancy due to
their immature adaptive immune system. During pregnancy,
maternal antibodies are transferred to the blood stream of the fetus
via the placenta, and following birth, breast milk antibodies are
consumed by the neonate. Both of these transmission routes can
be considered as a double layer of protection that the mother
provides her offspring during early infancy. A recent strategy for
reducing the burden of severe neonatal infections is the maternal
immunization. Maternal immunization enhances the transmission of
vaccine-specific antibodies to the fetus through the placenta and
later through breast milk. However, fundamental knowledge gaps
still exist regarding the molecular characteristics of the antibody
and B cell response following maternal immunization. In this study,




| aim to bridge the knowledge gap by achieving the following
overall objectives: (i) analyze the antibody repertoire of breast milk
antibodies utilizing high-resolution proteomics (Ig-Seq) (ii) elucidate
the dynamics of the vaccine-specific antibody and B cell response
in the breast milk of lactating women. To fulfill the above objectives,
| used the Pfizer-BioNTech BNT162b2 COVID-19 mRNA vaccine
to study the breast milk antibody and B cell repertoire. Collectively,
the results from this study may provide new insights regarding the
molecular landscape of B cell immunity at the maternal-infant
interface and help to better understand the distinct attributes of this
protection layer at the molecular level.

16:15-16:30

Avia Watson (Natalia Freund’s Lab) Faculty of Medicine:
Inhibiting antibodies against Mycobacterium tuberculosis

The study was supported by the Israeli Science Foundation, grant
number 1422/18 and KAMIN, grant number 65029-4610.

Due to increasing rates of antibiotic-resistant strains,
Mycobacterium tuberculosis (Mtb) is re-emerging as a global health
threat. Evidence suggests that naturally occurring anti-Mtb
antibodies elicited in patients during infection can be protective.
Thus, our goal was to isolate anti-Mtb monoclonal antibodies
(mAbs) from infected patients and test their effect on Mtb.
Accordingly, a cohort of 26 actively Mtb-infected patients was
recruited from Shmuel Harofe Hospital, Israel. These patients
displayed high anti-Mtb serum antibodies compared to uninfected
controls. To map the targets of the sera we expressed six surface
Mtb virulence-related proteins and tested the patients’ serum
responses against them. Patient 4 presented the highest overall
response to PstS1, an ABC phosphate transporter responsible for
Mtb phosphate metabolism. To characterize the antibodies against
PstS1 on a monoclonal level we single-cell sorted PstS1-specific B
cells from patient 4 and sequenced their membrane antibodies. We
identified five distinct B cell clones, of which, we produced nine
mADs that bound PstS1 with high affinity, as well as to the whole
attenuated and pathogenic Mtb bacteria. p4-36 and p4-163 mAbs
inhibited ex-vivo growth of pathogenic Mtb in human whole blood
cells and showed modest level of protection in-vivo when
administered to mice before bacterial challenge. This inhibition
effect was mediated through FcgR mechanism. Additionally, p4-36
and p4-163 mAbs bind non-overlapping epitopes on their target
Mtb antigen, PstS1. p4-36 and p4-163 are anti-Mtb human mAbs
that may represent a new class of potential anti-Mtb therapeutics,




and their target epitopes could potentially serve as new vaccine
modalities

16:30-16:45

Nadav Kislev (Daphna Benayahu'’s Lab) Faculty of Medicine:

SVEP1 at the intersection of metabolism and immunology in the
adipose tissue.

Obesity is a global epidemic, with excessive fat accumulation
posing a significant risk factor for various pathological conditions,
such as insulin resistance, diabetes, and cardiovascular diseases.
Several viral outbreaks in recent decades have caused pandemics
with significant health and economic impacts worldwide, affecting
individuals of all ages and backgrounds. Obesity has emerged as a
major risk factor in these pandemics, with morbidity and mortality
rates highly correlated with an individual's body mass index.
Adipose tissue dysfunction is a central player in obesity
pathogenesis, and proteins involved in this process have drawn
much attention due to their ability to affect the inflammatory
response and alter the metabolic state. One such protein is sushi,
von Willebrand factor type A, EGF, and pentraxin 1 (SVEP1), a
multidomain adhesion molecule found mainly in the extracellular
matrix of mesenchymal tissues. SVEP1 has been previously shown
to play a role in several metabolic conditions such as diabetes,
obesity, and cardiovascular diseases. In this study, we identified an
SVEP1-based peptide as a potential therapeutic agent against
obesity and adipose tissue dysfunction through its interaction with
its receptor, integrin a9B1. We investigated the effects of the
SVEP1-based peptide on RAW264.7 cells in vitro, where we
observed a decrease in adhesion and migration. When exposed to
LPS, the peptide also showed a reduction in nitrite production and
inflammatory marker expression levels in activated cells. We
further studied the peptide's effects ex vivo, using epididymal
adipose tissue explants from high-fat diet-fed mice. The explants
incubated with LPS, and the peptide exhibited lower levels of
inflammation in adipose tissue macrophages, including a reduction
in TNFa levels and cytokine expression levels in the tissue. In our
in vivo model, we locally injected the peptide into the visceral
adipose tissue of high-fat diet-fed mice. We observed a reduction in
body weight compared to vehicle-treated mice, as well as an
improvement in glucose homeostasis and a decrease in adipose
tissue inflammation. This study provides valuable insights into
potential metabolic and immune mediators in adipose tissue and
lays the foundation for future SVEP1-based therapeutics. The
SVEP1-based peptide holds great promise as a potential
therapeutic agent against obesity and adipose tissue dysfunction.




16:45-17:00

Joshua. C. Macdonald, Faculty of Life Sciences:

Evidence for antibody dependent enhancement in secondary
Dengue via intermediate cross-reactive antibody level

Dengue, a neglected tropical disease, is a globally distributed
arboviral (genus Flavivirus) pathogen primarily spread by Aedes
mosquitoes and infecting circa 390 million individuals per annum.
Subsequent to primary infection immune memory is cross-
protective for two to three months after which protection is serotype
specific, and secondarily infected patients have elevated risk of
severe dengue. A hypothesis for this increased risk, known as
antibody-dependent enhancement (ADE), is that antibodies
increase dengue severity and boost virus replication. One
hypothesized mechanistic explanation for this effect is, hypothesis
1: that ADE occurs during an intermediate risk window with respect
to decay of cross-reactive antibody titre.

In addition to increased risk of severe dengue for secondarily
infected DENV patients, there are a number of empirically
observed differences in the time-course of events between primary
and secondary infection. A proposed explanation for this is
hypothesis 2: differences in initial cross-reactive antibody level
mechanistically explain observed differences between primary and
secondary infection in timing of within-host events.

Here we test these hypotheses using viral kinetics data collected
from the Hospital for Tropical Diseases (Ho Chi Minh City,
Vietnam) between May 2007 and July 2008 and a viral-immune
kinetics model developed in prior work, which we fit to the data.
Our results provide further support for the tested hypotheses,
including explicit data-backed dependence of infection severity on
pre-existent cross-reactive antibody concentration not produced by
other mechanistic models, and recapitulate the data well.
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15:45-16:00

Roman Nudelman (Shachar Richter’s lab) Faculty of Engineering:




Bio-assisted synthesis of bimetallic nanoparticles featuring
antibacterial and photothermal properties for the removal of
biofilms

Biofilms are responsible for about considerable amounts of cases
of bacterial infections in humans. They are considered a major
threat to transplant and chronic wounds patients due to their highly
resistant nature against antibacterial materials and due to the
limited types of technics that can be applied to remove them. Here
we demonstrate a successful in-situ bio-assisted synthesis of dual
functionality nanoparticles composed of Silver and Gold. This is
done using a jellyfish-based scaffold, an antibacterial material as
the templating host in the synthesis. We further explore the
scaffold’s antibacterial and photothermal properties against various
gram-negative and positive model bacteria with and without photo-
induced heating at the Near-IR regime. We show that when the
scaffold is loaded with these bimetallic nanoparticles, it exhibits
dual functionality: Its photothermal capabilities help to disrupt and
remove bacterial colonies and mature biofilms, and its antibacterial
properties prevent the regrowth of new biofilms.

16:00-16:15

Dana Pousty (Hadas Mamane’s Lab), Faculty of Engineering:

Influence of plastic material on Biofilm control under aBL at 405 nm
in comparison to UVC

Water quality is becoming a major problem, evidenced by frequent
outbreaks of water-borne diseases in rural and urban areas of low-
middle-income countries. One in nine people uses drinking water
from unsafe sources (UNESCO). Even for those who have access
to clean water, it is intermittent or insufficient. Therefore, storage
tanks play an important role in the water supply process for short or
long-term usage. The water storage tanks have an impact on the
guality of water depending on hygienic treatment such as tank
storage location, the number of people who use it, and storage
tank covering.

Ultra-violet (UV) irradiation is a non-chemical method to control
biofouling (Matafonova and Batoev, 2018). Recently, it has been
found that for UVC-LED, a wavelength of 270 nm is most effective
for biofilm disinfection in the range of 254-280 nm (Ma et al., 2022).
Antimicrobial blue light (aBL) in the spectrum of 400nm-470nm has
attracted increasing attention as an innovative light-based
application due to its antimicrobial effect (Wang et al., 2017). It is
envisioned that microbes are less able to develop resistance to
aBL than to traditional antibiotics, because of the multi-target




characteristics of aBL (Dai et al., 2012), which can be effective in
water tanks when the water is static.

This research presents the efficiency and potential of aBL-LED at
405 nm for log exposure time in comparison to UVC irradiation
using 3 plastic types (PVC, Polycarbonate, PTFE). The light
sources were tested on P. aeruginosa biofilm and Boulder creek
water biofilm followed by microscopic observation and image
acquisition for the biofouling layer. The aBL at 405 nm achieves
higher inactivation compared to the UVC depending on the material
properties.

16:15-16:30

Matan Yechezkel (Dan Yamin’s Lab), Faculty of Engineering:

The safety profile of the BNT162B2 COVID-19 vaccine booster
doses: integrating physician-, patient-, and wearable-level data.

COVID-19 continues to constitute a major health threat, particularly
among at-risk groups, including individuals aged 60 years and above
and people with certain medical conditions. Nevertheless, the
absence of sufficient vaccine safety information is one of the key
contributors to vaccine refusal.

We utilized two unique datasets to examine the safety profile of the
first, second monovalent, and bivalent BNT162b2 mRNA COVID-19
vaccine boosters. First, a retrospective cohort of 3,574,243
members of the largest healthcare organization in Israel. We
specifically focused on individuals at-risk for COVID-19 and
examined the occurrence of non-COVID-19 hospitalizations whose
primary cause was 29 adverse events that may potentially be
associated with the vaccinations. The second is a prospective cohort
of 4698 participants from all across Israel. Participants from the
prospective were equipped with smartwatches and completed daily
guestionnaires through a dedicated mobile application.

Except for an extremely rare, albeit elevated risk after the first
monovalent booster of myocarditis, seizures, and thrombocytopenia,
we found no other safety signals in both cohorts.

In conclusion, both our retrospective and prospective analyses
provide the necessary vaccine safety assurances for at-risk
populations to receive timed-booster inoculations.

Fundings: European Research Council (ERC), ISRAEL SCIENCE
FOUNDATION (grant no. 3409/19), within the Israel Precision
Medicine Partnership program.




16:30-16:45

Arielle Kaim (Bruria Adini’s Lab) School of Public Health, Faculty of
Medicine:

Capacity Building throughout COVID-19 with Brief Educational
Interventions: Lessons for future outbreaks

Extraordinary and unprecedented public health measures have
been implemented to contain the ongoing spread of the
coronavirus disease 2019 (COVID-19) pandemic. There is
paramount importance of cooperation and population engagement
in reducing disease infection rates and relieving an outbreak’s
burden on society. The civil society’s engagement may be
achieved through disaster education interventions. Across two
cross-sectional studies, a pre-post questionnaire was used to
investigate the impact of two brief educational interventions
developed on 1) knowledge, perceived knowledge, perceived
safety, and the individual resilience of the population relating to the
COVID-19 outbreak, as well as 2) COVID-19 vaccine, vaccine
importance and trust, protection and fear from COVID-19, trust in
authorities, as well as individual resilience. The results of both
studies displayed the benefits of the educational interventions to
include a significant overall increase in all examined variables
following the educational programs. The findings demonstrate that
educational interventions, such as the brief video, provide an easily
implementable design and effective means for educating and
empowering the public and should, thus, be considered as a
component of future outbreak responses, as well as integrated
during periods of normalcy for capacity building purposes.

16:45-17:00

Or Rappel-Kroyzer (Yael Sternhell and Udi Sommer supervisors)
School of Historical Studies:

Surveys vs. Behavioral Bigdata in the Study of Political Behavior:

COVID-19 vaccinations have become a political behavior, with
particularly important ramifications in the first few months of the
immunization campaign. Survey-based research, however, wrongly
predicted that men would be more likely than women to vaccinate.
Based on CDC behavioral bigdata for 140M Americans residing in
>850 counties from February-September 2021, we are the first to
systematically show that nationwide women got the vaccine at
rates significantly higher than men with robust and persistent




results over time and across counties. Such diametrically opposed
outcomes highlight the tension between survey-based work and
bigdata behavioral research concerning political behavior. This
tension is doubly consequential in the crucially important context of
a gender minority; the potentially misleading nature of surveys is
revealed in science based on behavioral bigdata. Beyond the key
finding about the gender gap, we capitalize on the bigdata
compiled to identify the two strongest explanatory variables for the
gap, both highly political in nature: race and class. Trends in
gender gaps accurately identified using behavioral bigdata are best
explained by the percent of Trump voters, with their strong class
identification as blue-collar workers, and by the share of African
Americans.
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