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It is our pleasure to invite all scientists, academicians, young researchers, business delegates 
and students from all over the world to attend the International Meet on Vaccines will be held 
in Nice, France during November 04-05, 2021.

VACCINESMEET2021 shares an insight into the recent research and cutting edge technologies, 
which gains immense interest with the colossal and exuberant presence of young and brilliant 
researchers, business delegates and talented student communities.

VACCINESMEET2021 goal is to bring together, a multi-disciplinary group of scientists and 
engineers from all over the world to present and exchange break-through ideas relating to the 
Vaccines. It promotes top level research and to globalize the quality research in general, thus 
makes discussions, presentations more internationally competitive and focusing attention on 
the recent outstanding achievements in the field of Vaccines.

We’re looking forward to an excellent meeting with scientists from different countries around 
the world and sharing new and exciting results in Vaccines Meet-2021.
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Live Attenuated Pertussis Vaccine and Its Off-Target 
Effects:From Concept to Clinical Development

Camille Locht*
Center for Infection and Immunity of Lille, Institut Pasteur de Lille; 1, rue du Prof. Calmette, 
F-59019 Lille Cedex, France
 
Abstract
Despite wide-spread global vaccination coverage, pertussis, mainly caused by the Gram-
negative organism Bordetella pertussis, is still an important public health problem. Its 
incidence is even on the rise in several countries, especially those that have switched from the 
first-generation, whole-cell vaccines to the more recent, acellular vaccines. The reasons for 
this re-emergence are multiple and include faster-than-expected waning of acellular pertussis-
induced immunity, adaptation of circulating B. pertussis strains to escape vaccine-induced 
immunity, and the failure of acellular pertussis vaccines to prevent B. pertussiscolonization 
and transmission. Unlike vaccination, especially with acellular vaccines, B. pertussis infection 
results in protection against both disease and colonization, induces longer lasting immunity 
than acellular pertussis vaccination and elicits a broad spectrum of immune responses, thereby 
limiting immune escape through strain adaptation. We therefore developed a live attenuated 
nasal pertussis vaccine mimicking natural infection without causing disease. The vaccine, 
named BPZE1, was generated by the genetic inactivation or removal of three major B. 
pertussis toxins: pertussis toxin, dermonecrotic toxin and tracheal cytotoxin. In mice, including 
severely immune-compromised mice, as well as in non-human primates the vaccine was found 
to be safe and to result in protection against challenge after a single nasal vaccination. A 
first-in-man phase I clinical trial has shown that the vaccine is safe in human adults, able 
to transiently colonize the human respiratory tract and to induce immune responses in all 
colonized individuals. A second phase 1 trial confirmed safety of BPZE1 and identified the 
human dose resulting in sero-conversion of all vaccinees. A subsequent phase 2 trial indicated 
that BPZE1 induces strong mucosal immunity and prevents colonization by a second dose, used 
as an attenuated challenge, thereby providing first proof of concept that BPZE1 is protective 
against colonization by B. pertussis. As for many live attenuated vaccines, BPZE1 was also 
found to have beneficial non-specific off-target effects. In murine models of Influenza A virus 
or respiratory syncytial virus infection, nasal vaccination with BPZE1 protected against the 
respective diseases. Similarly, BPZE1 administration was found to protect against invasive 
pneumococcal disease. In addition to heterologous infectious diseases, BPZE1 also protected 
against non-communicable diseases, such as allergic airway inflammation, both as a preventive 
vaccine, when delivered before allergen sensitization, and as a therapeutic vaccine, when 
delivered to pre-sensitized mice. BPZE1 appears thus to combine potent pertussis-specific 
adaptive immune responses with broader non-specific protective effects against heterologous 
communicable and non-communicable diseases. Future clinical studies will show whether this 
ultimately translates into improved pertussis control and have an impact on the control of non-
pertussis diseases. 
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Warburg effect, Lactate, Acidity and Immune-
Responses
Jacques Pouysségur  
University-Côte d'Azur, IRCAN, CNRS, Centre A. Lacassagne, Nice, France  
Centre Scientifique de Monaco (CSM) 

Abstract
Fermentative glycolysis, an ancient evolved metabolic pathway, is exploited by rapidly 
growing tissues, tumors but also immune cells like activated T cells, natural killer (NK) and 
tumor-associated macrophages. This metabolic and bioenergetic action occurs in response to 
nutritional and energetic demands of differentiated tissues, cancers and pathogen infections 
(1,2). The lactic acid it produces is transported across cell membranes through reversible 
H+/lactate− symporters (MCT1 and MCT4) and is recycled in organs as a major metabolic 
precursor of gluconeogenesis and an energy source (1). Suppression of lactic acid formation 
by genetic disruption of lactate dehydrogenases A and B in aggressive tumors reactivated 
OXPHOS (oxidative phosphorylation) to maintain xenograft tumor growth at a 50% reduced 
rate (3,4). In contrast, disruption of the lactic acid transporters MCT1/4 suppressed glycolysis, 
mTORC1, and tumor growth as a result of intracellular acidosis (1,3).

Collaborations with Marina Kreutz (Regensburg) and Tobbias Bopp (Mainz) highlighted that 
global reduction of lactate and tumor acidity in mouse melanoma contributes to activation of 
the tumor immune responses offering hope for future clinical applications including control of 
pathogen infections relying on glycolysis (2,6,7)

Keywords  
Warburg effect; Glycolysis; Lactic acid; Immunity

References
[1] Lactate and acidity in the cancer microenvironment. Parks SK., Mueller-Klieser W. & 
Pouyssegur J. Annual Review of Cancer Biology 4, 141-158 (2020) 
[2]  Metabolic reprogramming of host cells upon bacterial infection: Why shift to a Warburg-
like metabolism? Escoll P and Buchrieser C. FEBS Journal. 285(12):2146 (2018) 
[3] Double genetic disruption of lactate dehydrogenases A and B is required to ablate the 
“Warburg effect” restricting tumor growth to oxidative metabolism. Ždralević M. et al.  
Journal of Biological Chemistry 293 (41), 15947-15961 (2018) 
[4] Tumor Microenvironment: A Metabolic Player that Shapes the Immune Response. 
Cassim S. and Pouyssegur J. “International Journal of Medical Science 21(1):157 (2019) 
[5] LDHA-associated lactic acid production blunts tumor immunosurveillance by T and NK 
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[6] Tumor immunoevasion via acidosis-dependent induction of regulatory tumor-associated 
macrophages. Bohn T. et al. Nature Immunology 19 (12), 1319-1329 (2018) 
[7]  Restricting Glycolysis Preserves T cell Effector Functions and Augments Checkpoint 
Therapy. Renner K. et al. Cell Reports 29, 135–150 (2019)
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Cholera Vaccines and Global Roadmap for Ending 
Cholera by 2030
Jan Holmgren  
University of Gothenburg, Sweden 

Abstract
Orally administered cholera vaccines (OCVs) are today a cornerstone in the World Health 
Organisation´s (WHO) current strategy “Ending Cholera – A Global Roadmap to 2030” for 
the control and even elimination of cholera. The program goals are by 2030 to have decreased 
cholera deaths by at least 90% and largely eliminated cholera transmission in currently afflicted 
countries. 

The development of OCVs is a good example of basic research being translated into a medical 
product of benefit for human health. The mechanisms of disease and immunity in cholera were 
clarified to a degree that made cholera the probably best understood of all infectious diseases. 
Protective immunity was found to be mediated by secretory IgA antibodies produced locally 
in the intestine and directed against the bacterial cell wall O antigen lipopolysaccharide (LPS) 
and the cholera toxin B subunit (CTB) respectively, and it was shown that these antibodies 
were induced much more efficiently by oral than by parenteral immunization. OCVs based 
on inactivated Vibrio cholerae whole-cell components, either together with the cholera toxin 
B subunit (Dukoral™) or administered alone (Shanchol™/Euvichol-Plus™) have been found 
to be consistently safe and effective in all settings and are recommended by (WHO) for the 
control of both endemic cholera and epidemic cholera outbreaks. However, several challenges, 
both financial and political, remain to accomplish the cholera elimination goals, and not least 
those caused by the current Covid-19 pandemic as will be discussed.

See further: Holmgren J. An Update on Cholera Immunity and Current and Future Cholera 
Vaccines. Trop Med Infect Dis. 2021 Apr 28;6(2):64. 

Keywords
Cholera vaccine; Mucosal immunity; Ending cholera

Biography
Jan Holmgren, MD, PhD, is Professor of Medical Microbiology, University of 
Gothenburg,Sweden and founding Director of the Gothenburg University Vaccine Research 
Institute. He has published >600 papers in microbiology, immunology and vaccinology, mainly 
on the mechanisms of disease and immunity in cholera and other gastrointestinal infections, 
mucosal immunology, and the development and evaluation of oral cholera vaccines and related 
mucosal vaccines.  Among many scientific awards mainly for his work on cholera and oral 
cholera vaccines can be mentioned e.g. Jahre (Norway), Jeantet (Switzerland), Soderberg 
(Sweden), Fernstrom (Sweden), Sabin (USA), and Mahidol (Thailand). He is also an elected 
member of several scientific academies, and has served on the boards of many international 
health and science organisations, e.g. Gavi, icddr,b and IVI.  
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Immunogenic Cell Death: Two Inducers are better than 
One
 
J. Milburn Jessup, MD* 
Department of Research and Development, Washington DC VAMC, 50 Irving Street    NW, 
Washington, District of Columbia, US

Abstract
Immunogenic cell death is a form of necroptosis caused by viruses, select cytotoxic agents and 
radiation that causes the release of tumor antigens in association with ‘eat me’ and ‘take me’ 
signals that promote innate immunity as well as cross-prime adaptive immune responses to the 
tumor.  The advantage of this approach is that it is agnostic to the specific tumor antigen and 
stimulates the host to determine what may be important as an immune response.  Our approach 
in preclinical colorectal carcinoma involves combining an oncolytic virus with a cytotoxic 
agent to induce cell-mediated immunity to tumor antigens that then could be augmented by 
checkpoint inhibitors.  Our data indicate that a single injection of the combination of agents 
is better than either alone and causes partial responses in 90% of large murine tumors with 
a complete response in 20%.  This results in significant improvement in overall survival.  
Interestingly, treatment stimulates a 9-fold increase in rejuvenated intratumoral T cells along 
with a decrease in T cell exhaustion markers and PD-1.  Essential for this response is the 
persistent expression of Calreticulin which is prolonged by the synergistic interaction of both 
agents.  Two inducers of Immunogenic Cell Death are better than one and may set the stage for 
other agnostic immunotherapies that promote control of cancer.

Keywords
Immunogenic Cell Death; Adenovirus, Oxaliplatin; Agnostic Adaptive Immunity
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Cervical Cancer and Its Relationship with Hpv and the 
Vaccine for this Virus
                                                                
Maria de Lourdes da Silva Marques Ferreira* 
University of Sao Paulo, Brazil
 
Abstract
With approximately 530,000 new cases per year worldwide, cervical cancer is the fourth most 
common cancer among women and the fourth most frequent cause of death from the disease, 
accounting for 265,000 deaths per year, according to data of the National Cancer Institute (Inca). 
Worldwide, cervical cancer is one of the most common cancers in women with an estimated 
528,000 new cases reported in 2012. The disease is associated with persistent infection with 
oncogenic subtypes of the HPV (Human Papillomavirus) virus, especially HPV-16 and HPV- 
18,+. responsible for about 70% of cervical cancers. Virus infection is very common and it is 
estimated that about 80% of sexually active women will acquire it throughout their lives, but 
only 5% will develop any disease (cervical lesions, condylomas and less frequent ones). The 
virus usually infects the mucocutaneous epithelium and produces viral particles in matured 
epithelial cells and then causes a disruption in normal cell-cycle control and the promotion 
of uncontrolled cell division leading to the accumulation of genetic damage. Worldwide, it is 
estimated that 7 to 11% of cases are negative for HPV. 

These figures are noteworthy, but are not yet conclusive. However, prevention and early 
detection are important weapons in the control of this disease that affects thousands of women 
worldwide. There are currently two effective prophylactic vaccines against HPV infection, and 
these comprise of HPV types 16 and 18, and HPV types 6, 11, 16 and 18 virus- like particles. 
HPV testing in the secondary prevention of cervical cancer is clinically valuable in triaging 
low-grade cytological abnormalities and is also more sensitive than cytology as a primary 
screening. If these prevention strategies can be implemented in both developed and developing 
countries, many thousands of lives could be saved.

Biography
Associate Professor Maria de Lourdes da Silva Marques Ferreira and Associate Professor of 
the Nursing Department at the Botucatu Medical School - UNESP from 2017, being admitted 
by the Institution in 1993. Graduation in Nursing from the Pontifical Catholic University of 
Campinas (1982), Master's (1993) and Doctorate (1999) in Nursing by the Ribeirão Preto School 
of Nursing - University of São Paulo. Post Doc by the National Post Doctoral Program (PNPD) 
- Capes - Federal University of São Carlos (UFSCAr). Free teaching in 2017. Specialist in 
Activating change processes for the training of health professionals by the Ministry of Health / 
FIOCRUZ / REDE UNIDA (2006-2007), in Public Health by Centro Universitário São Camilo 
in 1991, specialist in Obstetrics and Obstetrics Social at the Federal University of São Paulo 
in 1985. Tutor in the Specialization Course in Activation of change processes for the training 
of health professionals at UAB / Ministry of Health / Ministry of Education / ENSP (2008-
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2009). Coordinator of the Interdisciplinary Center for Teacher Support - NIAD - Botucatu 
- Teacher Training Course and Professional Education in the field of health (2009-2011). In 
distance learning, he worked in 2013 in the Specialization Course in Health Management at 
the Virtual Medical School of the Faculty of Medicine of Botucatu and Universidade Aberta do 
Brasil. Capes scholarship holder in Post Doc. Currently, is Associate Professor at Universidade 
Estadual Paulista Júlio de Mesquita Filho - UNESP in Botucatu, accredited in the postgraduate 
program - Professional Master's in Nursing, Academic Master's and Doctorate in the Nursing 
Department of the Faculty of Medicine of Botucatu . It has 115 guidelines, including course 
completion papers, scientific initiation, specialization, master's and doctorate. He has 59 
scientific articles published in journals in the area. In the graduation of the Nursing Course, is 
professor in the Discipline of Gynecological, Obstetric and Neonatal Nursing, being responsible 
for the area of   Gynecology, with specific and differentiated performance in the Program for 
the Prevention of Cervical Cancer and Early Detection of Breast Cancer. Is a consultant in 
specific journals in the area, advisor to FAPESP, Institutional evaluator of INEP. Works in the 
orientation of projects in the area of   women's health and education.
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MRNA Vaccination: The Days of Future Past
Robert W Malone, MD, MS1*, Jill Glasspool Malone 

1RW Malone MD, MS, 355 Hebron Valley Rd, Madison, VA 22727 USA

Abstract
Insights into the genetic immunization field (mRNA vaccines) regarding the history of the 
invention, patent policy as well as the future of mRNA Vaccination with a focus on the usage 
of such vaccines for a future global pandemic response, safety and public policy.
 
Keywords 
Vaccines; Pandemic; Mrna; Public Policy

Biography
Dr. Malone is the inventor of mRNA vaccines and is the discoverer/inventor of in-vitro and in-vivo RNA trans-
fection, while he was at the Salk Institute in 1988 and 1989. He also invented DNA vaccines. Dr. Malone’s 
then continued his research into alternative delivery methods for polynucleotide (mRNA and DNA) vaccina-
tion. He helped pioneer the fields of intradermal electroporation-based polynucleotide vaccination and muco-
sal genetic vaccination, as well as novel cationic formulations for genetic vaccination.
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Personalized and Precision Medicine (PPM) as a 
Unique Healthcare Modelto Be Set Up viaTranslational 
Applications and Upgraded Business Modeling to 
Secure the Human Healthcare, Wellness and Biosafety:
The Next-Step Vaccinology on the Way to Move Ahead

Sergey Suchkov1-6*, William Thilly9, Daniel Scherman10, Shawn 
Murphy7, David Smith11, Hiroyuki Abe8, Trevor Marshall6 John 
Mendelsohn12

1Medical Postgraduate Institute (MINO), Moscow State University for Food Industry 
(MGUPP), Moscow, Russia
2Moscow State University of Medicine & Dentistry (MGMSU), Russia
3EPMA,, Brussels, EU; 
4PMC, Washington, USA; 
5ISPM, Tokyo, Japan; 
6AHA, Houston, USA
7Autoimmunity Research Foundation, Los Angeles, USA
7Partners Healthcare and 8Harvard Medical School, Boston, USA
8ISPM, Tokyo, Japan
9MIT, Cambridge, MA, USA
10Centre de RecherchePharmaceutique de Paris (CRP2); Faculté de Pharmacie, Université 
Paris Descarte, Centre National de la RechercheScientifique, Unité de Technologies 
ChimiquesetBiologiques pour la Santé (UTCBS) Inserm, Paris, France
11Mayo Clinic, Rochester, MN, USA
12MD Anderson Cancer Center, Houston, TX, USA

Abstract
A new systems approach to diseased states and wellness result in a new branch in the healthcare 
services, namely, personalized and precision medicine (PPM). To achieve the implementation of 
PPM concept, it is necessary to create a fundamentally new strategy based upon the subclinical 
recognition of biomarkers of hidden abnormalities long before the disease clinically manifests 
itself.
 
Each decision-maker values the impact of their decision to use PPM on their own budget 
and well-being, which may not necessarily be optimal for society as a whole. It would be 
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extremely useful to integrate data harvesting from different databanks for applications such 
as prediction and personalization of further treatment to thus provide more tailored measures 
for the patients resulting in improved patient outcomes, reduced adverse events, and more 
cost effective use of the latest health care resources including diagnostic (companion ones), 
preventive and therapeutic (targeted molecular and cellular) etc.

In this connection, the field of PPM-based vaccinology remains empirical in many respects 
but combines next-generation diagnostics with state-of-the-art manufacturing to create a herd-
specific, custom vaccine to help physicians prevent disease. PPM-based vaccinologyfocuses 
on continuous improvement in herd health by seeking solutions for ongoing and emerging 
disease challenges.The new fields of vaccinomics provide models that permit global profiling 
of the innate, humoral, and cellular immune responses integrated at a systems biology, PPM 
and translational medicine levels. This knowledge is being utilized to better understand the 
following: identifying who is at risk for which infections; the level of risk that exists regarding 
poor immunogenicity and/or serious adverse events; and the type or dose of vaccine needed to 
fully protect an individual.

PPM and systems vaccinology are becoming a valuable tool in the vaccine development 
whilst prompting application of systems vaccinology for investigating complex pathogens 
or oncogenesto get the vaccines of the next-step generation made.These promising changes 
call forthe inclusion of systems vaccinology as early as possiblein the vaccine development 
chain to better understandwhy some vaccines work and others do not. This willenable 
efficiency of vaccine development proportionallyin the design phase and will lead to improved 
vaccineevaluation in early phases, thereby reducing time andcosts.

Meanwhile, a lack of medical guidelines has been identified by responders as the predominant 
barrier for PPM adoption, indicating a need for the development of best practices and guidelines 
to support the implementation of PPM! This is the reason for developing global scientific, 
clinical, social, and educational projects in the area of PPM to elicit the content of the new 
branch.

Biography
Sergey Suchkov was born in the City of Astrakhan, Russia, in a family of dynasty medical 
doctors. In 1980, graduated from Astrakhan State Medical University and was awarded with 
MD. In 1985, Suchkov maintained his PhD as a PhD student of the I.M. Sechenov Moscow 
Medical Academy and Institute of Medical Enzymology. In 2001, Suchkov maintained his 
Doctor Degree at the National Institute of Immunology, Russia.

From 1989 through 1995, Dr. Suchkov was being a Head of the Lab of Clinical Immunology, 
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Helmholtz Eye Research Institute in Moscow. From 1995 through 2004 - a Chair of the Dept 
for Clinical Immunology, Moscow Clinical Research Institute (MONIKI). In 1993-1996, Dr. 
Suchkov was a Secretary-in-Chief of the Editorial Board, Biomedical Science, an international 
journal published jointly by the USSR Academy of Sciences and the Royal Society of Chemistry, 
UK.

At present, Dr Sergey Suchkov, MD, PhD, is:
● Professor, 1Medical Postgraduate Institute (MINO), Moscow State University for Food 
Industry (MGUPP), Moscow, Russia and 2Moscow State University of Medicine & Dentistry 
(MGMSU), Russia;
● Professor, Chair, Dept for Translational Medicine, Moscow Engineering Physical Institute 
(MEPhI), Russia
● Secretary General, United Cultural Convention (UCC), Cambridge, UK.
Dr. Suchkov is a member of the:
● New York Academy of Sciences, USA
● American Chemical Society (ACS), USA;
● American Heart Association (AHA), USA;
● European Association for Medical Education (AMEE), Dundee, UK;
● EPMA (European Association for Predictive, Preventive and Personalized Medicine), 
Brussels, EU;
● ARVO (American Association for Research in Vision and Ophthalmology);
● ISER (International Society for Eye Research);
● Personalized Medicine Coalition (PMC), Washington, DC, USA
● All-Union (from 1992 - Russian) Biochemical Society;
● All-Union (from 1992 - Russian) Immunological Society.
Dr. Suchkov is a member of the Editorial Boards of “Open Journal of Immunology”,EPMA J., 
American J. of Cardiovascular Research and “Personalized Medicine Universe”
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Antibodies (Abs) with Functionality (Ab-Proteases) as 
a New Generation of Translational Tools designed get 
Healthcare Model Re-Armed

Sergey Suchkov1-3*, Veromika Medvedeva1,6, Noel Rose4,7, Aleks 
Gabibov5, Harry Schroeder6

1Medical Postgraduate Institute (MINO), Moscow State University for Food Industry 
(MGUPP), Moscow, Russia and 
2Moscow State University of Medicine & Dentistry (MGMSU), Russia
3EPMA (European Association for Prediction, Prevention and Personalized Medicine), 
Brussels, EU
4Johns Hopkins Center for Autoimmune Disease Research and PAHO/WHO Collaborating 
Center for
Autoimmune Disorders, Johns Hopkins Medical Institutions, Baltimore, MD, USA
5Institute for Bioorganic Chemistry, Russian Academy of Sciences, Moscow, Russia
6Division of Clinical Immunology & Rheumatology. Director UAB Program in Immunology,
UAB, Birmingham, ALA, USA
7Harvard Medical School, Boston, MA, USA
8University of World Politics & Law, Moscow, Russia

Abstract
Abs against myelin basic protein/MBP endowing with proteolytic activity (Ab-proteaseswith 
functionality) are of great value to monitor demyelination to illustrate the evolution of multiple 
sclerosis (MS). Anti-MBP autoAbs from MS patients and mice with EAE exhibited specific 
proteolytic cleavage of MBP which, in turn, markedly differed between: (i) MS patients 
and healthy controls; (ii) different clinical MS courses; (iii) EDSS scalesofdemyelination to 
correlate with the disability of MS patients topredictthetransformation prior to changes of the 
clinical course.
 
Ab-mediated proteolysis of MBP was shown to be sequence-specific whilst demonstratingfivesites 
of preferential proteolysis to be located within the immunodominant regions of MBP and to fall 
inside into5 sequences fixed. Some of the latter (with the highest encephalitogenic properties) 
were proved to act as a specific inducer of EAE and to be attacked by the MBP-targeted 
Ab-proteases in MS patients with the most severe (progradient) clinical courses. The other 
oneswhilst being less immunogenic happened to be EAE inducers very rare but were shown to 
be attacked by Ab-proteases in MS patients with moderate (remission-type) clinical courses. 
The activity of Ab-proteases was first registered at the subclinical stages 1-2 years prior to the 
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clinical illness. About 24% of the direct MS-related relatives were seropositive for low-active 
Ab-proteases from which 22% of the seropositive relatives established were being monitored 
for 2 years whilst demonstrating a stable growth of the Ab-associated proteolytic activity. 
Moreover, some of the low-active Ab-proteases in persons at MS-related risks (at subclinical 
stages of MS), and primary clinical and MRT manifestations observed were coincided with 
the activity to have its mid-level reached.Registration in the evolution of highly immunogenic 
Ab-proteases would illustrate either risks of transformation of subclinical stages into clinical 
ones, or risks of exacerbations to develop.
 
The activity of Ab-proteases in combination with the sequence-specificity would confirm 
a high subclinical and predictive (translational) value of the tools as applicable for 
personalizedmonitoring protocols. Ab-proteases can be programmed and re-programmed to 
suit the needs of the body metabolism or could be designed for the development of principally 
new catalysts with no natural counterparts. Further studies on targeted Ab-mediated proteolysis 
may provide a translational tool for predicting demyelination and thus the disability of the MS 
patients.
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Distinct Immunogenicity and Efficacy of Poxvirus-
Based Vaccine Candidates against Ebola Virus 
Expressing GP and VP40 Proteins
Adrián Lázaro-Frías1*, Sergio Gómez-Medina2 3, Emily V Nelson2 

3, Patricia Perez1, María Q Marín1, César Muñoz-Fontela2 3, Mariano 
Esteban1  and Juan García-Arriaza1 

1Department of Molecular and Cellular Biology, Centro Nacional de Biotecnología (CNB), 
Consejo Superior de Investigaciones Científicas (CSIC), Madrid, Spain. 
2Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany. 
3German Center for Infection Research (DZIF), Partner Site, Hamburg, Germany.

Abstract
Zaire (EBOV) and Sudan (SUDV) Ebolavirus belong to the family Filoviridae and are 
the main etiological agents of a zoonosis called Ebola virus disease (EVD), which affects 
humans and non-human primates and is characterized by a high mortality rate. These viruses 
are responsible for numerous sporadic epidemics mainly confined to sub-Saharan Africa. 
However, the recent epidemic in West Africa during the years 2013-2016 had for the first time 
in history a worldwide spread, registering a greater number of cases and deaths than in the rest 
of the epidemics together. The severity of the epidemics in West Africa and the latest in the 
Democratic Republic of the Congo (DRC) during 2018-2020 has emphasized the relevance of 
Ebolavirus as human pathogens and the need for therapeutic and prophylactic agents against 
these viruses.

During the last decades, numerous therapeutic agents and vaccine candidates have been 
evaluated through clinical trials, and although effective therapeutic drugs have not been 
approved against EBOV, the rVSV-EBOV vaccine has obtained conditional approval from 
public health agencies for use in the latest epidemic in the DRC. However, further studies are 
still needed to define its safety profile and the duration of protection is unknown. Therefore, 
it is essential to develop new, more effective, safer and cheaper vaccines that provide lasting 
protection and can protect the population during epidemics.

In this work, we have generated and studied the immunogenicity of five vaccine candidates 
against the EBOV (termed MVA-EBOVs) and SUDV (termed MVA-SUDVs) viruses based 
on the modified vaccinia virus Ankara (MVA) expressing the viral glycoprotein (GP) or GP 
and viral protein 40 (VP40) simultaneously and forming virus-like particles (VLPs). GP and 
VP40 antigens expressed from the different vaccines showed distinct levels of expression 
and secretion in HeLa cells, and GP expression was also detected early in macrophages and 
dendritic cells isolated from the lungs of infected BALB/c mice. In a human monocytic cell 
line, these recombinant MVAs triggered robust innate immune responses, with production of 
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interferon beta (IFN-β), proinflammatory cytokines, and chemokines. Furthermore, several 
populations of innate immunity, such as dendritic cells, neutrophils, and natural killer cells, 
were differentially recruited into the peritoneal cavity of mice inoculated with MVA-EBOVs.
On the other hand, the immunogenicity of the different vaccine candidates in BALB/c and 
C57BL/6 mice has been evaluated in detail using homologous (MVA/MVA) and heterologous 
(DNA/MVA) prime/boost immunization protocols. The different recombinant MVAs triggered 
different immunogenicity profiles characterized by the induction of specific CD4+ and CD8+ 
T cells, CD4+ T follicular helper cells and germinal center B cells, together with specific 
IgG antibodies and neutralizing antibodies against EBOV. In particular, the MVA-GP-2A-
VP40 Zaire vaccine generated higher antibody responses and specific CD4+ T cells, while the 
MVA-GP-VP40 Zaire vaccine generated higher levels of specific CD8+ T cells, with a more 
balanced CD4/CD8 response. Finally, the efficacy of MVA-EBOVs has been evaluated in 
chimeric C57BL/6 mice susceptible to developing the disease after a lethal dose with EBOV, 
observing that MVA-GP-VP40 Zaire conferred higher levels of protection compared to the 
other vaccine candidates. 

Keywords 
Ebolavirus; GP; MVA; Vaccines
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development of MVA-based vaccine candidates against Ebolavirus Zaire and Sudan. In fact, 
I obtained my PhD in Molecular Biosciences in 2020, and since then, I am working in the 
development of an effective vaccine candidate against SARS-CoV-2 (COVID-19).
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Deconstructing Polyclonal Antibody Responses at the 
Molecular Level Using Cryoem
Andrew Ward1*, Aleksandar Antanasijevic1, Charles Bowman1, Robert 
Kirchdoerfer1, Gabriel Ozorowski1
 

1Department of Integrative Structural and Computational Biology, Scripps Research, 10550 
North Torrey Pines Rd., La Jolla, CA 92037 USA
 
Abstract
One of the rate-limiting steps in analyzing immune responses to vaccines or infections is 
the isolation and characterization of monoclonal antibodies.  Here, we present a hybrid 
structural and bioinformatic approach to directly assign the heavy and light chains, identify 
complementarity-determining regions and discover sequences from cryoEM density maps of 
serum-derived polyclonal antibodies bound to an antigen. When combined with next generation 
sequencing of immune repertoires we were able to specifically identify clonal family members, 
synthesize the monoclonal antibodies and confirm that they interact with the antigen in a 
manner equivalent to the corresponding polyclonal antibodies. This structure-based approach 
for identification of monoclonal antibodies from polyclonal sera opens new avenues for 
analysis of immune responses, iterative vaccine design, and monoclonal antibody discovery. 
 
Keywords
Vaccine; Polyclonal Antibody; CryoEM; Structure

Biography
The Ward lab uses electron microscopy to image viral and malarial antigens in complex with 
neutralizing antibodies and the structural data are then used to improve antibody-based therapies 
and rationally design vaccines. The Ward lab has published extensively on cryoEM studies of 
HIV envelope glycoprotein, including the first high-resolution structure of the soluble SOSIP 
trimer. This previously elusive target galvanized HIV subunit vaccine efforts, one of which 
is began human clinical trials 2020 as part of a large international effort. The Ward lab also 
solved the structure of a human coronavirus spike protein in 2016, which enabled structure-
based vaccine design to create stabilized, pre-fusion subunit vaccine candidates SARS CoV-2 
spike proteins. These '2P' mutations are being used to develop prefusion subunit vaccines for 
SARS-CoV-2 (COVID-19). In 2018 the Ward lab developed a transformative EM imaging 
method to assess polyclonal antibody responses to spike-based subunit vaccines that now 
enables rapid iteration of vaccine design and implementation. We most recently demonstrated 
that this methodology can yield atomic-level details and antibodies can be sequenced directly 
from structural data, circumventing the expensive and laborious process of B cell isolation and 
cloning approaches currently employed to generate monoclonal antibodies.
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Effectiveness and safety of COVID-19 vaccines – data 
from Regional Center for Monitoring Adverse Drug 
Reactions in Poznan
Artur Cieslewicz*
Poznan University of Medical Sciences, Poland

Abstract
COVID-19 pandemic was officially declared on 11 March 2020. Since then, it has affected 
more than 240 million people and has caused nearly 5 million deaths worldwide. The most 
promising method for controlling the pandemic has been recently provided by vaccines. 
Currently, there are four COVID-19 vaccines authorized for use in the European Union. All of 
them are modern products of genetic engineering and were assessed in clinical trials recruiting 
large groups of participants. The trials confirmed the safety and effectiveness of COVID-19 
vaccines. With the growing number of vaccinated people, very rare adverse effects start to 
appear. I would like to present some interesting cases of such adverse events reported to the 
Regional Center for Monitoring Adverse Drug Reactions in Poznan. Another thing I would 
like to discuss is how vaccination influenced the mortality rate among the inhabitants of social 
care homes.

Biography
Artur Cieslewicz did his Ph.D. research at Adam Mickiewicz University (Poznan, Poland) – 
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University of Medical Sciences, first as an assistant, then as an assistant professor. Since then, I 
have done some research on the prognostic usefulness of biochemical markers in cardiovascular 
diseases. I am also a part of the team from the Regional Centre for Monitoring Adverse Drug 
Reactions, run by the Department of Clinical Pharmacology – we are currently focused on 
analyzing the adverse reactions associated with COVID-19 vaccines. I am a member of the 
editorial board of Contemporary Pharmacy, a journal publishing articles for pharmacists since 
2008. I am also one of the National Centre for Research and Development experts responsible 
for the evaluation of research projects.
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Development of a Prototype Oral Vaccine for the 
Control of RHDV2 in the Wild Rabbit
Carvalho C.L.1*, Abade dos Santos F.1,2, Tomás H.3, Monteiro M.4, 
Carvalho P.4, Mendonça P.4, Correia J2, São Brás B.2, Peleteiro M.C.2, 
Branco S.5, Mira A.5, Duarte E.5, Roldão A.3, Duarte M.D.1,2

1Virology laboratory, Instituto Nacional de Investigação Agrária e Veterinária (INIAV I.P.), 
Av. da República, Quinta do Marquês 2780-157 Oeiras, Portugal 
2Centre for Interdisciplinary Research in Animal Health (CIISA), Faculty of Veterinary 
Medicine (FMV), school of the University of Lisbon (ULisboa), Avenida da Universidade 
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3Institute for Experimental and Technological Biology (iBET), Avenida da República, 
Estação Agronómica, 2780-157 Oeiras, Portugal 
4Pathology laboratory, Instituto Nacional de Investigação Agrária e Veterinária (INIAV I.P.), 
Av. da República, Quinta do Marquês 2780-157 Oeiras, Portugal 
5Mediterranean Institute for Agriculture, Environment and Development (MED), Institute 
for Advanced Studies and Research (IIFA), University of Évora, (UÉ) Pólo da Mitra, Ap. 94, 
7006-554 Évora, Portugal

Abstract
Rabbit haemorrhagic disease virus 2 (RHDV2), also known as Lagovirus europaeus genotype 
GI.2, causes an often lethal systemic infection in the European rabbit (Oryctolagus cuniculus) 
characterised by disseminated intravascular coagulation and hepatitis. Along with the former 
classical strains and since its emergence in 2010 in France, RHDV2 is one main factor 
underlying the wild rabbit populations’ decline, indirectly impacting on several endangered 
predator species1. Indeed, in most countries, RHDV2 has replaced the classical RHDV 
genogroups (G1-G6), also designated L. europaeus genotype GI.1 and its variants (GI.1a-
GI.1d), that circulated previously2,3 since 1986.
 
Since RHDV2 does not grow in cell lines, most of the commercial vaccines currently 
available for its control are inactivated vaccines despite a recombinant vectored vaccine using 
live attenuated myxoma virus is also available on the market4. As all these vaccines require 
subcutaneous administration, they are only used in the rabbit industry or sporadically in wild 
rabbit translocation programs, being unsuitable for wild rabbits in free living conditions.

FIGHT-TWO project (PTDC/CVT-CVT/29062/2017-PT2020)5 aims the development of a 
prototype edible pathogen-free RHDV2 vaccine adjusted for the wild rabbit, with the potential 
to immunize a broad proportion of the wild populations. The recombinant oral vaccine will be 
based in Virus-Like Particles (VLPs) made of the major capsid protein (VP60) which mimics 
the overall structure of the native virions however harbouring no genetic material. VP60-
VLPs have shown to induce a protective immune response when administered parenterally6 or 
orally7. Furthermore, this vaccine will be updated according to the virus evolution in an open 
system.
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The project partnership brings together three Portuguese Public Institutions namely INIAV, the 
National Reference Laboratory for animal diseases, two Veterinary Universities (Évora and 
Lisbon), and a Private Institution, the Institute for Experimental and Technological Biology 
(iBET), that has a vast experience in vaccines production.

The insect cells-baculovirus expression vector system (IC-BEVS) will be used to produce the 
vaccine prototype which effectiveness will be evaluated by experimental oral vaccination of 
wild rabbits in laboratorial and in field mimic conditions.

A bank of VP60 sequences from RHDV2 positive wild rabbits was obtained to support the 
selection of a subset of representative strains to be included in the vaccine.

FIGHT-TWO will accomplish one of 12 measures specified in a National Action Plan for 
the Control of Rabbit Haemorrhagic Viral disease in Rabbits (Dispatch 4757/17 of 31 May, 
Ministry of Agriculture), supporting more generalist management policies towards the recovery 
of wild rabbit populations and RHD control, and the recovery of all the ecosystems where the 
rabbit is keystone.

Keywords 
RHDV2/GI.2; Oral Vaccine; VP60-Vlps; Wild Rabbit
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Reduction of Mucosal Infection in Humanized Mice by 
Non-Neutralizing Antibodies against HIV-1 Envelope
Catarina E. Hioe* 
Department of Medicine, Division of Infectious Diseases, Icahn School of Medicine at 
Mount Sinai, New York, NY, USA and Research Service, James J. Peters VA Medical Center, 
Bronx, NY, USA

Abstract
Antibodies are principal immune components elicited by vaccines to induce protection from 
microbial pathogens. In the Thai RV144 HIV-1 vaccine trial, vaccine efficacy was 31% and the 
sole primary correlate of reduced risk was shown to be vigorous antibody response targeting 
the V1V2 region of HIV-1 envelope. Antibodies against V3 also were inversely correlated 
with infection risk in subsets of vaccinees. Antibodies recognizing these regions, however, 
do not exhibit potent neutralizing activity. Therefore, we examined the antiviral potential of 
poorly neutralizing monoclonal antibodies (mAbs) against immunodominant V1V2 and V3 
sites by passive administration of human mAbs to humanized mice engrafted with CD34+ 
hematopoietic stem cells, followed by mucosal challenge with an HIV-1 infectious molecular 
clone (IMC) expressing the envelope of a tier 2 resistant HIV-1 strain. Treatment with anti-
V1V2 mAb 2158 or anti-V3 mAb 2219 did not prevent infection, but both reduced the virus 
burden, and V3 mAb 2219 displayed a superior potency compared to V1V2 mAb 2158. 
While these mAbs had no or weak neutralizing activity and elicited undetectable levels of 
antibody-dependent cellular cytotoxicity (ADCC), V3 mAb 2219 displayed a greater capacity 
to bind virus- and cell-associated HIV-1 envelope and to mediate antibody-dependent cellular 
phagocytosis (ADCP) and C1q complement binding as compared to V1V2 mAb 2158. 
Mutations in the Fc region of 2219 abolished these effector activities and abrogated virus 
control in humanized mice. These results demonstrate the importance of Fc functions other 
than ADCC for antibodies without potent neutralizing activity.

Keywords 
HIV; Antibody; ADCP; Complement
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Hyalulonic Acid Nanogel (HANG)-based Cancer 
Vaccine
Hiroshi Shiku1*  
Mie University Graduate School of Medicine, Japan

Abstract
We have developed a series of nano-sized hydrogel particles (nanogels) to create novel 
nanomaterials for biomedical applications. In particular, HANGHyalulonic Acid partially 
hydrophobized by a chemical modification with cholesteryl groupsforms physically cross-
linked nanogel particles with a diameter of 30 nm via self-assembly in water. HANG efficiently 
forms a stable complex with a polypeptide through hydrophobic interactions and thereby 
helps solubilization and long-term stabilization of the polypeptide. Fabrication of the HANG: 
polypeptide complex is feasible, simple, and reproducible. These features of the HANG make 
it an ideal nano particulate carrier for the delivery of polypeptide-based therapeutic molecules. 
There is a great medical need of novel therapeutic strategies effective for the treatment of 
immune checkpoint blockade-resistant tumors. Murine fibrosarcoma CMS5a is completely 
refractory to potent immune checkpoint inhibition. Treatment of established CMS5a tumor 
(7 days after implantation) with the HANG: LPA vaccine plus TLR agonist with or without 
adoptive transfer of CMS5a-specific T cells resulted in suppression of tumor growth. In 
particular when combined with adoptive T cell transfer, the treatment led to final cure of the 
diseased mice. 

Keywords 
Therapeutic Vaccines; Vaccine Immunology; Next-Generation Vaccine Delivery 
Technologies
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COVID-19 Vaccine Candidates Based on Modified 
Vaccinia Virus Ankara Expressing the SARS-Cov-2 
Spike Induce Robust T- And B-Cell Immune Responses 
and Full Efficacy in Mice
Juan García-Arriaza1*, Urtzi Garaigorta1, Patricia Pérez1, Adrián Lázaro-
Frías1, Carmen Zamora1, Pablo Gastaminza1, Carlos Del Fresno2, José M 
Casasnovas3, Carlos Óscar S Sorzano4, David Sancho2, Mariano Esteban1
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Abstract
Vaccines against SARS-CoV-2, the causative agent of the COVID-19 pandemic, are urgently 
needed. We developed two COVID-19 vaccines based on modified vaccinia virus Ankara 
(MVA) vectors expressing the entire SARS-CoV-2 spike (S) protein (MVA-CoV2-S); 
their immunogenicity was evaluated in mice using DNA/MVA or MVA/MVA prime/boost 
immunizations. Both vaccines induced robust, broad and polyfunctional S-specific CD4+ 
(mainly Th1) and CD8+ T-cell responses, with a T effector memory phenotype. DNA/MVA 
immunizations elicited higher T-cell responses. All vaccine regimens triggered high titers of 
IgG antibodies specific for the S, as well as for the receptor-binding domain; the predominance 
of the IgG2c isotype was indicative of Th1 immunity. Notably, serum samples from vaccinated 
mice neutralized SARS-CoV-2 in cell cultures, and those from MVA/MVA immunizations 
showed a higher neutralizing capacity. Remarkably, one or two doses of MVA-CoV2-S protect 
humanized K18-hACE2 mice from a lethal dose of SARS-CoV-2. In addition, two doses of 
MVA-CoV2-S confer full inhibition of virus replication in the lungs. These results demonstrate 
the robust immunogenicity and full efficacy of MVA-based COVID-19 vaccines in animal 
models and support its translation to the clinic.

Keywords 
MVA; SARS-Cov-2 Vaccine; S Protein; Efficacy Mouse Model
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Kinetics of the Humoral Response after SARS-Cov-2 
Vaccination with BNT162b2 (Pfizer-Biontech) In 
Gonesse Hospital’s Healthcare Workers 

Amina Kadi1*, Habiba Kadi1, Didier Troisvallets2, Rachid Sehouane2, 
Wacila Berkani1

1Medical biology laboratory, Gonesse Hospital Center  
2Internal medicine department, Gonesse Hospital Center 
3Hospital pharmacy department,, Gonesse Hospital Center
 
Abstract
SARS-CoV-2 vaccines offer preventive strategy against Covid-19 infections; objectives of our 
study are to evaluate value of 2nd dose (D) of vaccine & stability of antibody (Ab) over time. 
We measured humoral responses in Gonesse hospital’s healthcare workers(GHHW) who never 
had suspected Covid infection, after standard vaccination with 2 D of vaccine (BNT162b2 
mRNA, Pfizer-BioNTech), 3 weeks (w) after 1st D, then 3 w, 3 months (m) after 2nd D. 
kinetics will be continued in these GHHW at 6 m and 1 year. Ab responses were evaluated in 
serum with 2 different (target, threshold, linearity, unit) anti-SARS-CoV-2 IgG indirect CLIA 
(LIAISON® SARS-CoV-2: S1/S2 & TrimericS IgG). Median Ab titer at 3 w after 1st D, 3 w 
and 3 m after 2nd D were respectively : 77 AU/mL (3.80-400); 282 (104-400); 222 (79-400) 
with 1st test and 312 BAU/mL (5-2080); 1895 (405-2080); 1100 (112-2080)
 
With 2ed. 3 samples (2.21%) were negative with both of test after 1st D, none after 2ed D. 
Finally, 2ed D vaccine is important in boosting immune response. At 3 m, no significant title Ab 
difference was noted with 1st test, slightly difference with 2ed. Additional samples including 6 
month’s serology are being analyzed, their results will be decisive to conclude on stability of 
Ab and therefore possible need for an additional D vaccine.
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coronavirus vaccines – a blueprint for other vaccine 
developments?

julia bialek-waldmann1, Leander Grode1*  
1vakzine projekt management gmbh;mellendorferstrasse 9; 30625 hannover; germany;
 
abstract
in december 2019, a series of pneumonia of unknown cause emerged in wuhan, china, which 
developed into a global pandemic with more than 200 million cases and 4 million deaths 
worldwide as of august 2021. the enveloped rna betacoronavirus which wasfound to cause the 
pandemic was named severe acute respiratory syndrome coronavirus-2 (sars-cov-2). academia 
and industry started with non-clinical and clinical development of several sars-cov-2 vaccine 
candidates immediately and results were achieved enormously fast. as an example, biontech 
and pfizer got their joint sars-cov-2 vaccine approved less than eight months after trials started, 
while under normal circumstances vaccine development takes up to 10 – 15 years. in the 
case of the sars-cov-2 vaccine the extremely fast turnaround time from start of clinical trials 
to approval of the first vaccine candidates was driven by the urgent medical need and made 
possible by the mobilisation of enormous financial resources from the private and public 
sectors, as well as manpower and effort and the willingness of regulators to speed up timelines 
and approval processes.

looking at the extremely fast and successful development of several sars-cov-2 vaccine 
candidates, it is difficult to understand from a layman’s perspective why for others diseases 
like human immunodeficiency virus/ acquiredimmunodeficiency syndrome (hiv/aids) and 
tuberculosis (tb), which areamong the top ten causes of death worldwide, development of 
effective vaccines takes so long. more than 30 years after hiv has been discovered, there is still 
no vaccine available for prevention of hiv infection. development of several vaccine candidates 
has failed in clinical trials. the difficulties stem in large part from hiv’s unusual characteristics 
of replicating and mutating rapidly and high sequence diversity, its ability of immune system 
evasion and the creation of a persistent viral reservoir within the host. development of the 
novel tb vaccine candidate vpm1002, which is designed to be a safe and effective vaccine for 
prevention of tb infection and tb recurrence,is an example of classical vaccine development. 
vpm1002 was invented in germany, went through successful non-clinical development and is 
currently being tested in phase iii clinical trial. 
 
the achievements during the last year fast development of sars-cov-2 vaccines during the last 
year have proven that in case of a pandemic situation and an urgent medical need, fast vaccine 
development is possible. the achievements were reached with high financial commitment and 
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regulators have shown willingness and engagement to accelerate timelines for review and 
approval processes. it would be desirable if further vaccine developments could benefit from 
these efforts.

keywords 
sars-cov-2; covid-19; vaccine development
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Specific Protection Status against Diphtheria and 
Measles in Adults Living in Latvia

Ludmila Viksna*1, Aija Leidere-Reine1, Oksana Kolesova 
Department of Infectology, Riga Stradiņš University, 16 Dzirciema Street, Riga, Latvia 
Abstract 

Purpose/Objectives
Previous studies have identified problems of seroprotection against diphtheria and measles, 
including low seropositivity in some individuals’ groups, the poor correlation between self-
reported immunity and seropositivity, and variability to vaccines response. Latvia is among 
European countries with some outbreaks of diphtheria and measles during the last 30 years. 
The analyses of immunogenetic factors indicate that Human Leucocyte Antigens (HLA) genes 
impact the immune recognition and variable immune response on vaccines. Our initial focus on 
adults was changed to healthcare workers (HCW), representing a group with a high potential 
for exposure to infectious materials and contaminated medical equipment, surfaces, or air. In 
the case of insufficient seroprotection, HCW can transmit infections to unvaccinated patients. 
Therefore, our study assessed the level of specific protection for diphtheria and measles in 
HCW in Latvia and the association of the level of seroprotection with the presence of HLA-B27 
allele, demographic factors, and self-reported vaccination status and disease history.
 
Materials/Methods
The study involved 176 HCW aged 21 to 78 (M = 44.4, SD = 13.3 years, 91% females), 
including 51 doctors (29%), 77 nurses (44%), and 48 other workers (27%). Diphtheria toxin 
IgG in serum was detected by enzyme-linked immunosorbent assay (Euroimmun, Germany). 
The full seroprotection for diphtheria was defined as antibody level > 0.1 IU/ml. Measles IgG 
was analyzed by chemiluminescence immunoassay (DiaSorin S.p.A., Italy). The cut-off value 
for seropositivity for measles was defined as level ≥ 16.5 AU/ml. The presence or absence of 
the HLA-B27 allele was detected by a real-time polymerase chain reaction.
Results
The results showed that 64% of HCW had full seroprotection against diphtheria and 77% of 
HCW were seropositive for measles. Older age was associated with a better seroprotection 
against measles, rb(174) = 0.29, p < 0.001, and waning of immunity against diphtheria, rb(174) = 
-0.33, p < 0.001. Sex difference in seroprotection was observed in diphtheria, which was better 
in males than in females. About two-thirds of HCW reporting vaccination had seroprotection 
against diphtheria (65%) and seropositivity against measles (72%). HLA-B27 positive were 
23 (13%) of HCW while negative was 151 (86%), and two cases were missed. The analysis 
demonstrated that HLA-B27 positivity was not associated with the level of antibodies against 
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diphtheria, χ2 (1) = 1.05, p = 0.305, or measles, χ2 (1) = 0.01, p = 0.934.
 
Conclusions
Our findings showed the immunity gap for measles in the age of 26-35 years and waning 
immunity for diphtheria in people older than 56 years. These findings indicate the need for 
pre-vaccination IgG screening, the booster vaccination against measles in younger HCW, and 
the booster vaccination against diphtheria in older HCW in Latvia. The waning immunity or 
insufficient immunity against diphtheria and measles we do not explain with the host factor as 
HLA-B27 positivity. For HCW from Latvia, self-reported vaccination status has a relatively 
low informative value regarding seroprotection and seropositivity against investigated vaccine-
preventable diseases.

Keywords 
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Effect of COVID-19 on Post-Vaccination Immunity in 
Healthcare Workers
Robert Flisiak1*, Małgorzata Pawłowska2, Magdalena Rogalska-
Płońska1, Monika Bociąga-Jasik3, Krzysztof Kłos4, Anna Piekarska5, 
Dorota Zarębska-Michaluk6

1Department of Infectious Diseases, Medical University of Białystok, Bałystok, Poland 
2Department of Infectious Diseases and Hepatology, Faculty of Medicine, Collegium 
Medicum in Bydgoszcz, Nicolaus Copernicus University, Toruń, Poland 
3Department of Infectious and Tropical Diseases, JagiellonianUniversity Medical College, 
Krakow, Poland 
4Department of Infectious Diseases and Allergology, MilitaryInstitute of Medicine, Warsaw, 
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5Department of Infectious Diseases and Hepatology, Medical University of Łódź, Łódź, 
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6Department of Infectious Diseases, Jan Kochanowski University, Kielce, Poland 
 
Abstract
According to the results of own research, vaccinations against COVID-19 reduce the risk of 
severe disease more than 200 times and the risk of death almost 100 times [Vaccines 2021, 9, 
781]. However we need to keep in mind, that a large proportion of those vaccinated had passed 
COVID-19. The aim of the study was to determine to what extent the prior COVID-19 affects 
specific immune response following vaccination.

The study included 167 health care workers who completed the full course of vaccination 
between January 18 and March 18, 2021. Of these, 40 had previously clinical COVID-19 
(C19+), which was not the case in the remaining 127 (C19-). The level of anti-SARS-CoV-2 
S1S2 IgG (anti-S1S2) and anti-SARS-CoV-2 S-RBD IgG (anti-S-RBD) antibodies were 
determined after 6 months from the end of the vaccination course. The minimum levels of 
protection 13  AU/ml and 50 AU/ml respectively were set according to the manufacturer 
recommendations.
 
The anti-S1S2 concentration was higher in the C19+ group (16096 ±6539 AU/ml) than in 
the C19- (6425 ±2391 AU/ml) group, but the difference was not statistically significant. On 
the other hand, the concentration of anti-S-RBD was significantly higher in the C19+ group 
(2750 ±680 AU / ml) compared to the C19- group (720 ±125). At least the minimal protective 
level of anti-S1S2 antibodies, as well as twice its level, was observed in 100% of participants 
in both groups. After setting the cut-off point at 10 times the safety level, the percentage of 
individuals meeting this criterion in the C19+ group (89%) was significantly higher than in 
the C19- group (78%). Regarding anti-S-RBD antibodies, the protective level and its two-
fold was found in all subjects in the C19+ group, while in the C19- group the percentage of 
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people with the minimum level was 95%, and with its duplication 77% only. The differences 
between the groups were statistically significant. Along with increasing the cut-off level to 10 
times the protective level, the percentage of people meeting this criterion was 64% and 30%, 
respectively.

Concluding, vaccination against COVID-19 in people who have previously suffered the disease 
provides a higher level of specific antibodies, especially those directed against spike receptor 
binding protein, after 6 months after vaccination than in people who have not undergone 
clinical COVID-19.

Keywords 
COVID-19; SARS-Cov-2; Vaccination
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From Reverse Vaccinology to Real World Evidence 
Data: the Long Journey to the Development of a New 
Vaccine against serogroup B Meningococcal Disease

Vega Masignani, PhD*
Vaccine Development Leader GSK Vaccines, Siena, Italy

Abstract
Neisseria meningitidis serogroup B (MenB) is the most common cause of bacterial meningitis 
in many industrialized countries and occurs at any age. The diversity of MenB strains and 
poor immunogenicity of the MenB capsular polysaccharide made vaccine development 
challenging. The first multicomponent vaccine against serogroup B meningococcal disease 
(4CMenB) was developed using an in silico approach named Reverse Vaccinology, and 
waslicensed in Europe for all age groups in 2013 and in US adolescents in 2015.Experience 
with 4CMenB is growing as it is implemented in different countries/age-groups encompassing 
university students, children, adolescents, and infant mass vaccination programs. Recently, 
data suggestive of possible protection against nonB serogroups of Neisseria meningitidis, and 
cross-protection against N. gonorrhoeae infection have also become available. Additionally, 
data from in vitro studies with human monoclonal antibodies induced by 4CMenB provide 
first indications of the mechanism of 4CMenB immunogenicity, and the synergistic effect of 
the antibodies induced by the vaccine antigens. Here we provide an update of the mechanism 
of action of 4CMenB that support the antigen make-up of the vaccine, and real-world evidence 
of vaccine effectiveness and impact. 
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In Vivo Assembly of Nanoparticle Vaccines with 
Synthetic DNA Delivery by Electroporation to Enhance 
Vaccine-Induced Protective Immunity 

Ziyang Xu1,2*, Neethu Chokkalingam1, Susanne Walker1, Daniel W. 
Kulp1,  David B. Weiner1

1The Wistar Institute, Philadelphia, PA, USA 
2Department of Pharmacology, Perelman School of Medicine, University of Pennsylvania,Ph
iladelphia,PA,USA

Abstract
Nanotechnologies are considered to be of growing importance to the vaccine field. Through 
decoration of immunogens on multivalent nanoparticles, designed nanovaccines can elicit 
improved humoral immunity. However, significant practical and monetary challenges in large‐
scale production of nanovaccines have impeded their widespread clinical translation. Here, an 
alternative approach is illustrated integrating computational protein modeling and adaptive 
electroporation‐mediated synthetic DNA delivery, thus enabling direct in vivo production 
of nanovaccines. A proof-of-concept experiment demonstrated that a DNA-encoded HIV 
nanovaccine, eOD-GT8-60mer, could spontaneously self‐assemble in vivo when the DNA 
plasmids were administered. DNA‐launched nanovaccines induced stronger humoral responses 
than their monomeric counterparts in both mice and guinea pigs, and uniquely elicited CD8+ 
effector T‐cell immunity as compared to recombinant protein nanovaccines. Importantly, 
DNA plasmid encoding an influenza hemagglutinin nanovaccine, DLnano_3BVE_HA_CA09, 
elicited potent binding and HAI antibody responses when given at a low plasmid dose (1ug). 
As compared to conventional DNA-encoded HA monomeric vaccine, DLnano_3BVE_HA_
CA09 vaccination conferred complete protection in mice from the lethal H1/California/07/09 
challenge. Additional study of these next‐generation in vivo‐produced nanovaccines may offer 
advantages for immunization against influenza and other disease targets.
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DNA Vaccines; DNA Launched Nanoparticles; Protein Engineering; Influenza
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Detection of Antibody Responses against SARS-CoV-2 
in Plasma and Saliva from Vaccinated and Infected 
Individuals
Jéromine Klingler1,2*, Gregory S. Lambert1, Vincenza Itri1, Sean Liu1, 
Juan C. Bandres1,2, Gospel Enyindah-Asonye1, Xiaomei Liu1,2, Hsing-
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York, NY, USA
 
Abstract
Antibodies (Abs) are essential for the host immune response against SARS-CoV-2, and all 
the vaccines developed so far have been designed to induce Abs targeting the SARS-CoV-2 
spike. Many studies have examined Ab responses in the blood from vaccinated and infected 
individuals. However, since SARS-CoV-2 is a respiratory virus, it is also critical to understand 
the mucosal Ab responses at the sites of initial virus exposure. Here, we examined plasma 
versus saliva Ab responses in vaccinated and convalescent patients. Although saliva levels 
were significantly lower, a strong correlation was observed between plasma and saliva total Ig 
levels against all SARS-CoV-2 antigens tested. Virus-specific IgG1 responses predominated 
in both saliva and plasma, while a lower prevalence of IgM and IgA1 Abs was observed in 
saliva. Antiviral activities of plasma Abs were also studied. Neutralization potencies were 
comparable against the initial WA1 (D614G) and B.1.1.7 (alpha) strains but lower against 
the B.1.351 (beta) strain. Spike-specific antibody-dependent cellular phagocytosis activities 
were also detected in the plasma of both vaccinated and convalescent groups, and the levels 
correlated with spike-binding Ig titers. Interestingly, reduced complement deposition to spike-
specific Abs was noted in convalescent versus vaccinated groups and corresponded with lower 
IgG1 and IgG3 levels among the convalescent individuals. Altogether, this study demonstrates 
the presence of Ab responses in plasma and saliva that correlate significantly after vaccination 
or infection, although Ig isotypic differences were noted. The induced plasma Abs displayed 
Fab-mediated and Fc-dependent functions that included neutralization, phagocytosis, and 
complement activation.

Keywords  
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The Combined Vaccination Protocol of DNA/MVA 
Expressing Zika Virus Structural Proteins as Efficient 
Inducer of T and B Cell Immune Responses
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Lázaro-Frías1, Juan Carlos Saiz2, Carlos Óscar S. Sorzano4, Mariano 
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Abstract
Zika virus (ZIKV) is a is a mosquito-borne pathogen with public health importance due to 
the high risk of its mosquito vector dissemination and the severe neurological and teratogenic 
sequelae associated with infection. Vaccines with broad immune specificity and control 
against this re-emerging virus are needed. Here, we described that mice immunized with a 
priming dose of a DNA plasmid mammalian expression vector encoding ZIKV prM-E antigens 
(DNA-ZIKV) followed by a booster dose of a modified vaccinia virus Ankara (MVA) vector 
expressing the same prM-E ZIKV antigens (MVA-ZIKV) induced broad, polyfunctional and 
long-lasting ZIKV-specific CD4+ and CD8+ T-cell immune responses, with high levels of 
CD4+ T follicular helper cells, together with the induction of neutralizing antibodies. All those 
immune parameters were significantly stronger in the heterologous DNA-ZIKV/MVA-ZIKV 
immunization group compared to the homologous prime/boost immunizations regimens. 
Collectively, these results provided an optimized immunization protocol able to induce high 
levels of ZIKV-specific T-cell responses, as well as neutralizing antibodies and reinforce the 
combined use of DNA-based vectors and MVA-ZIKV as promising prophylactic vaccination 
schedule against ZIKV.
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