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introdUction
DISSection (Doctoral Industrial School on Human Skin models for Staphylococcal infections) aims at delivering industry-oriented PhD training in the area of Infection and Immunity. The four recruited EarlyStage Researchers (ESRs) experience an intersectoral training programme encompassing a 18 months of
internship in GSK Vaccines (GSKVACSRL), based in Siena, Italy, and 18 months internship at Department
of “Universitair Medisch Centrum Utrecht” (UMCU), NL.
The Program is integrated with complementary courses on dermatology, human skin infections, hydrogel
scaﬀolds, mass spectrometry that will be held by associate partners.
The students will be enrolled in the PhD school Program at Universitair Medisch Centrum Utrecht for a
period of 4 years and will receive a PhD degree in the area of Infection and Immunity.
The ESRs have the chance to learn front-edge technologies and deal with very important and diverse
scientiﬁc aspects of Microbiology, Immunology, Biochemistry, Dermatology and Vaccinology.
For more details and news, visit the website www.dissection.eu

Workshops
Three workshops will be organized during DISSection. In these workshops, the ESRs will attend seminars
from internationally recognized experts in scientiﬁc areas related to the network objectives and participate to practical courses. The topics selected for the workshops aim at covering the state-of-the-art disciplines strongly connected with the DISSection program.
In particular, the ﬁrst Workshop “Skin Model & Vaccinology” has been organized
and hosted by the GSK Vaccines in Siena.
The training event entailed with interactive lectures on Staphylococcus aureus: Microbiology, Pathology,
Immunology, Therapy and Prophylaxis; general anatomy of the skin, tissue repairing, wound healing, skin
infections; basics of vaccinology and genome-derived vaccines, polymeric materials and scaﬀolds for
skin equivalent models and their characterisation by in situ mass spectrometry.

First Workshop
“skin model & Vaccinology”
June 5th-7th 2018 - gsk Vaccines srl - Via Fiorentina 1- 53100 siena - italy
day i - tuesday, 5th June
09.00-09.30

Welcome and registration

09.30-09.45

introduction to the event
Fabio Bagnoli - GlaxosmithKline Vaccines S.r.l., Italy

09.45-11.00

“life and death at the epithelial Junctions”- how multiple bacterial pathogens exploit
the epithelial junctions for colonization of the skin and mucosa- part 1
Manuel Ricardo Amieva - Stanford University, USA

11.00-11.30

Coﬀee break

11.30-12.45

“life and death at the epithelial Junctions”- how multiple bacterial pathogens exploit
the epithelial junctions for colonization of the skin and mucosa- part 2
Manuel Ricardo Amieva - Stanford University, USA

12.45-14.00

Lunch

14.00-15.30

microscopy and organ culture techniques to evaluate the niches that bacteria
exploit when colonizing the skin and other mucosal surfaces- part 1
Manuel Ricardo Amieva - Stanford University, USA

15.30-15.45

Coﬀee break

15.45-17.00

microscopy and organ culture techniques to evaluate the niches that bacteria
exploit when colonizing the skin and other mucosal surfaces- part 2
Manuel Ricardo Amieva - Stanford University, USA

day ii - Wednesday, 6th June
09.30-11.00

skin anatomy and wound healing
Luca Grimaldi - Università degli Studi di Siena, Italy

11.00-11.30

Coﬀee break

11.30-12.30

polymeric materials ad scaﬀolds for skin equivalent models and their characterisation by in
situ mass spectrometry
Agnese Magnani, Marco Consumi - Università degli Studi di Siena, Italy

12.30-13.45

Lunch

13.45-14.45

B cell analysis to proﬁle antigen response after vaccination
Oretta Finco - GlaxosmithKline Vaccines S.r.l., Italy

14.45-15.45

noW generation sequencing in Vaccine r&d and manufacturing
Stefano Censini - GlaxosmithKline Vaccines S.r.l., Italy

15.45-16.15

open discussion
Meeting venue:

GSK Vaccines srl - Via Fiorentina 1 - Siena, Italy
Library room - Building 29
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First Workshop
“skin model & Vaccinology”
June 5th-7th 2018 - gsk Vaccines srl - Via Fiorentina 1- 53100 siena - italy
day iii - thursday, 7th June
10.30-12.00

overview of S. aureus vaccine development eﬀorts
Fabio Bagnoli - GlaxosmithKline Vaccines S.r.l., Italy

12.00-12.30

open discussion

12.30-13.45

Lunch

13.45-14.30

parameters for eﬃcient phagocytosis by human neutrophils
Cornelis Petrus Maria Van Kessel - Universitair Medisch Centrum Utrecht, The Netherlands

14.30-15.15

exploiting the human immune system for anti-bacterial therapies
Suzan Huberdina Maria Rooijakkers - Universitair Medisch Centrum Utrecht, The Netherlands

15.15-15.30

Coﬀee break

15.30-16.15

glycosylated cell wall structures at the host-pathogen interface
Nina Margaretha Van Sorge - Universitair Medisch Centrum Utrecht, The Netherlands

Meeting venue:

GSK Vaccines srl - Via Fiorentina 1 - Siena, Italy
Library room - Building 29
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life and death at the epithelial Junctions- how multiple bacterial pathogens
exploit the epithelial junctions for colonization of the skin and mucosa
Manuel Ricardo Amieva - å Stanford University, USA

In the next two sessions we will discuss approaches to studying how bacteria interact with the
epithelium. My laboratory’s focus has been to understand how bacteria that colonize our bodies
for long periods of time, and cause disease through interactions with the epithelial surfaces of
the gastrointestinal tract and skin.
Epithelial surfaces are the ﬁrst barrier against infection, but they also represent the ﬁrst and most
common place in which our bodies meet and co-evolve with the microbial world. The host
epithelium uses its epithelial junctions to form a tight but dynamic barrier with an external surface
that is inhospitable to microbial attachment, secretes anti-microbial compounds and has a rapid
rate of self-renewal. All the physiologic processes needed for growth of the epithelium occur on
the basal side, below the epithelial junctions. That is, normal epithelial cells are polarized so that
one face is exposed to the microbial world and a very diﬀerent side faces our internal milieu.
Microbes, in turn, have discovered many of the workings of our epithelium by evolving strategies
to persist. These strategies are sophisticated and illustrate that bacteria have discovered
weaknesses in our epithelia that they can manipulate to avoid being cleared, to extract nutrients,
and sometimes to invade or cross the epithelial barrier.
The balance in the microbe-epithelial relationship results in silent commensalism or symbiosis,
an imbalance results in diseases ranging from acute bacterial invasive disease to chronic ulcers
or carcinoma. We will discuss three diﬀerent bacterial pathogens and how they interact with the
epithelium, elucidating some of the adaptations the bacteria have evolved to communicate with
and alter our epithelial cells at a molecular level and how this knowledge illustrates potential
novel therapeutic targets and approaches to control mucosal colonization and prevent invasive
disease.
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microscopy and organ culture techniques to evaluate the niches that bacteria
exploit when colonizing the skin and other mucosal surfaces
Manuel Ricardo Amieva - Stanford University, USA

In the past, most studies of host-microbe interactions between bacteria and the epithelium have
relied on the use of cancer-derived cell lines and a few animal models. We will discuss how to
improve on these approaches through the use of non-transformed polarized epithelial cells as
well as primary cells derived from animal and human stem cells. For example a recent emerging
technology for the study of human pathogens is the development of cultures of human
gastrointestinal organoids, and skin equivalents. These three-dimensional cultures have several
advantages in recreating the complexity and diﬀerentiation of human tissues, but also pose
multiple challenges to study infection. Since our expertise is in multiple microscopy approaches
we will highlight how quantitative 3D microscopy approaches can help us better visualize
infection, an how these approaches can be combined with molecular techniques to examine the
role of particular virulence factors.

skin anatomy and wound healing
Luca Grimaldi - Università degli Studi di Siena, Italy

In order to make a focus on the issues related to skin infections and their possible treatments, a
description of skin anatomy and wound healing is presented.
Skin can be considered as the most extended organ of the whole body, providing important
functions as mechanical protection and thermal regulation. It is composed by diﬀerent kinds of
cells with speciﬁc functions. The layers od epidermis are described, as well as the dermis features,
the innervation and the vascularisation on the hystologic point of view. Some ultrastructural
characteristics are also reported. As regards wound healing, it is a delicate and complex biological
process which ends – talking about skin – to the formation of a visible scar. The diﬀerent phases
of wound healing are ﬁnalised to the restoration of tissues' integrity. This process can be
jeopardised by several factors, including infections, drugs and other external damages, or
pre-existent diseases which may interphere with the sequence of physiological events leading
to normal healing. Some possibilities of prevention and treatment of the pathological scarring
are also described
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B cell analysis to proﬁle antigen response after vaccination
Oretta Finco - GlaxosmithKline Vaccines S.r.l., Italy

In the past, most studies of host-microbe interactions between bacteria and the epithelium have
relied on the use of cancer-derived cell lines and a few animal models. We will discuss how to
improve on these approaches through the use of non-transformed polarized epithelial cells as
well as primary cells derived from animal and human stem cells. For example a recent emerging
technology for the study of human pathogens is the development of cultures of human
gastrointestinal organoids, and skin equivalents. These three-dimensional cultures have several
advantages in recreating the complexity and diﬀerentiation of human tissues, but also pose
multiple challenges to study infection. Since our expertise is in multiple microscopy approaches
we will highlight how quantitative 3D microscopy approaches can help us better visualize
infection, an how these approaches can be combined with molecular techniques to examine the
role of particular virulence factors.

Bexsero is a trademark owned by or licensed to the GSK group of companies. OF is an employee of GSK group of companies. The author has no other relevant
aﬃliations or ﬁnancial involvement with any organization or entity with a ﬁnancial interest in or ﬁnancial conﬂict with the subject matter or materials discussed
in the abstract apart from those disclosed.

polymeric materials and scaﬀolds for skin equivalent models and their
characterisation by in situ mass spectrometry
Marco Consumi - Università degli Studi di Siena, Italy
Agnese Magnani - Università degli Studi di Siena, Italy
Secondary ion mass spectrometry, SIMS, is the mass spectrometry of ionised particles which are
emitted when a surface is bombarded by energetic primary particles, usyually ions (for example,
Ar+, Ga+, Cs+, Au+ or C60+). The emitted (sputtered) “secondary” particles will be electrons,
neutral species (atoms or molecules), atomic and cluster ions. Only the secondary ions are
detected and analysed by a mass spectrometer. It is this process which provides a mass spectrum
of a surface and enables a detailed chemical analysis of a surface or solid to be performed.
Time of ﬂight SIMS (ToF-SIMS) is the dominant experimental variant of static SIMS tha emerged
as a technique of potential importance in surface science.
When a high energy (usually 10-25 keV) beam of ions bombards a surface, the particle energy is
transferred to the atoms of the solid by billiard-ball-type collisional process, producing
fragmentation and bond breaking in the close proximity of the collision site. Desorption of
particles produced by this collision “cascade” only occurs at the top two-three layers of the
sample, making ToF-SIMS a real surface speciﬁc technique.
The surface chemical composition can be investigated by ToF-SIMS which exhibits, as the most
traditional techniques of mass spectrometry, a very high sensitivity (of the order of a few ppm or
ppb) and the possibility of detecting monoatomic ions, molecular fragments and, in the most
favorable cases, whole molecular ions. The possibility to acquire images with a high lateral
resolution also allows the mass spectrometer to act as an ionic microscope and provide an
accurate chemical map of the surface under study.
In situ mass spectrometry will be discussed in terms of:
-basic principles and instrumentation,
-analytical capabilities,
-application to material and biological sciences, with special attention to the characterisation of
both the skin tissue and the most used polymeric materials/scaﬀolds for skin equivalent models
which will be reviewed as well.
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noW generation sequencing in Vaccine r&d and manufacturing
Stefano Censini - GlaxosmithKline Vaccines S.r.l., Italy

The capability to aﬀord ‘omic-scale’ sequencing datasets on short time-scale and aﬀordable costs
by Next Generation Sequencing (NGS), has led to a deep renewal and rapid progress in many
areas of Biomedical Research. Vaccine Research and Development (R&D) was not an exception,
as it has been able to beneﬁt of NGS cost-eﬀective power and ﬂexibility in streamlining vaccine
design and validation processes. NGS has dramatically increased our capability to characterize,
trace and challenge worldwide circulating microorganisms, by shedding light on the molecular
mechanisms underlying the disease outcomes and transmission, helping us in the identiﬁcation
of vaccine candidates able to induce increasingly eﬀective host immune responses. As the eﬃcacy,
consistency and safety issues can impact the degree of public acceptance and the value of mass
vaccination, NGS has been also proposed as a rigorous quality control tool for testing product
consistency, stability and contamination during vaccine manufacturing.

SC is an employee of GSK group of companies. The author have no other relevant aﬃliations or ﬁnancial involvement with any organization or entity with a
ﬁnancial interest in or ﬁnancial conﬂict with the subject matter or materials discussed in the abstract apart from those disclosed.

overview of Staphylococcus aureus vaccine development eﬀorts
Fabio Bagnoli - GlaxosmithKline Vaccines S.r.l., Italy

Staphylococcus aureus is a leading pathogen in surgical site, intensive care unit, and skin
infections as well as health-care associated pneumonias. These infections are associated with an
enormous burden of morbidity, mortality and increase of hospital length of stay and patient cost.
S. aureus is impressively fast in acquiring antibiotic resistance and multidrug resistant strains are
a serious threat to human health. Due to resistance or insuﬃcient eﬀectiveness, antibiotics and
bundle measures leave a tremendous unmet medical need worldwide. There are no licensed
vaccines on the market despite the signiﬁcant eﬀorts done by public and private initiatives.
Indeed, vaccines tested in clinical trials in the last two decades have failed to show eﬃcacy.
However, they targeted single antigens, contained no adjuvants and eﬃcacy trials were performed
in severely ill subjects. During my talk I will provide a comprehensive evaluation of potential target
populations for eﬃcacy trials taking into account key factors such as population size, incidence
of S. aureus infection, disease outcome, primary endpoints as well as practical advantages and
disadvantages.

FB is an employee of GSK group of companies. FB owns patents on S. aureus vaccine candidates and GSK stocks. The author has no other relevant aﬃliations
or ﬁnancial involvement with any organization or entity with a ﬁnancial interest in or ﬁnancial conﬂict with the subject matter or materials discussed in the
abstract apart from those disclosed.
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parameters for eﬃcient phagocytosis by human neutrophils
Cornelis Petrus Maria Van Kessel - Universitair Medisch Centrum Utrecht, The Netherlands

Neutrophils (or Polymorphonuclear Leukocytes) are a key player in elucidating infections with
Staphylococcus aureus. They are part of the innate immune system, and in collaboration with the
complement system and immunoglobulins, take care of uptake and killing of the bacteria. The
process of phagocytosis in healthy people adequately contributes to keep the balance between
infection and symbioses with S. aureus. A prerequisite is the presence of natural occurring
antibodies that contribute to proper opsonization and subsequent elimination of the bacteria.
Supplementation with proper (monoclonal) immunoglobulins in immunocompromised
patients could boost their host defense.
Although the process of phagocytosis is well known and described, our ﬂow cytometric based
assay was evaluated for the basic parameters to ensure proper analysis. As expected, phagocytosis
is dependent on opsonization of the bacteria and is inﬂuenced by time of incubation and amount
of bacteria added. The basic assay uses a ﬁxed time of 15 minutes, ﬁxed ratio of 10 bacteria per
neutrophil, suﬃcient shaking, with a concentration range of serum as variable parameter.
Inactivation of the complement cascade drastically decreases phagocytosis capacity. Elimination
of IgG and IgM from serum renders serum almost inactive as opsonin. Reconstitution with
immunoglobulins restores phagocytosis indicating the importance of both complement and IgG
as partners in the opsonization leading to proper phagocytosis. Comparing sera from diﬀerent
healthy donors identiﬁes only a few with low or high opsonizing capacities for S. aureus. In general,
comparing diﬀerent strains shows variable opsonization (meaning phagocytosis) but are in-line
with low or high potency donors.
Several human monoclonal antibodies targeting diﬀerent surface antigens on S. aureus were
tested as potential candidate to boost opsonization. Especially, IgG mAbs directed against wall
teichoic acid showed already suﬃcient phagocytosis by themselves. In all situations, addition of
complement (as IgG and IgM depleted serum) boosted the phagocytosis, also for less eﬃcient
IgG candidates. To improve the potency of these human mAbs even further, diﬀerent strategies
are exploited like changing the IgG subclass, enhancing the complement activating capacity, or
combining diﬀerent targets. Next to evaluation of possible immune therapy with human mAbs,
these molecules are powerful tools to address fundamental questions on the tuning and relative
involvement of speciﬁc antibodies and complement components in the phagocytosis of S. aureus
(and other bacteria) by human neutrophils (and other phagocytes).

antibody-mediated killing of Bacteria by complement
Suzan H.M. Rooijakkers- Universitair Medisch Centrum Utrecht, The Netherlands.

The functionality of antibodies in human immune protection against invading bacteria critically
depends on the antibody's capacity to activate the complement system. My laboratory aims to
unravel molecular mechanisms underlying complement-dependent bacterial killing. Complement
is a large protein network in plasma that labels bacteria for phagocytosis by immune cells and
directly kills Gram-negative bacteria via ring-structured pores. Recent structural studies indicate
how the Membrane Attack Complex (MAC) assembles partly closed ring-structured pores in lipid
bilayers. Currently it is not understood how MAC perturbs complex cell envelopes of
Gram-negative bacteria with two membranes. During this presentation I will discuss our recent
data showing that MAC in human serum requires perturbation of both bacterial membranes in
order to kill the cell. C5 convertase enzymes, large protein complexes deposited on the bacterial
cell surface via antibody or pattern recognition pathways, were found essential for assembly of
pores that damage both membranes. Finally, this presentation will address our new insights into
antibody reactivity against bacteria in a functional immune response. Since antibiotic-resistant
bacteria form a serious threat for public health, we ultimately aim to translate mechanistic insights
of immune dependent bacterial killing into new strategies to treat antibiotic-resistant bacteria.

Funding: This research was supported by an ERC starting grant (#639209 to S.H.M.R.)
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glycosylated cell wall structures at the host-pathogen interface
Nina M. van Sorge - Universitair Medisch Centrum Utrecht, The Netherlands

The Gram-positive bacteria, Staphylococcus aureus and Group A Streptococcus (GAS) are
preeminent human pathogens that cause a wide range of localized and systemic infections.
Currently, there are no vaccines available to prevent these infections. Furthermore, treatment of
S. aureus infections is hampered by the rapid development of antibiotic resistance. In general, the
bacterial cell wall represents an interesting and proven target for antibiotics and
vaccine-induced antibodies. The cell walls of S. aureus and GAS are decorated with structurally
diﬀerent classes of so-called secondary cell wall polysaccharides (SCWP) that comprise
approximately half of the cell wall mass. The function of these abundant molecules in the context
of infection has been poorly characterized. Through a multidisciplinary approach, including
genetics, microbiology, immunology, and glycobiology, we aim to unravel the molecular interplay
between these bacterial SCWP and host immunity to advance the development of new
antimicrobial therapies targeting.
This presentation will highlight some of our recent ﬁndings in this area related to S. aureus skin
infections. We identiﬁed the human C-type lectin receptor langerin (CD207) as a S. aureus
pattern-recognition receptor on epidermal Langerhans cells (LCs). Langerin discriminates S. aureus
from other staphylococcal species through recognition of the conserved β-linked N-acetylglucosamine
(β-GlcNAc) modiﬁcations of S. aureus wall teichoic acid (WTA). Importantly, the levels of Th1- and
Th17-polarizing cytokines that are produced by LCs in response to S. aureus strongly
depend on the speciﬁc glycoproﬁle of WTA. This is speciﬁcally of interest in relation to the
inﬂammatory skin disease atopic dermatitis where SNPs in a langerin enhancer region were
recently identiﬁed as a new susceptibility locus in genome-wide association studies. To support
structure-function studies, we have developed a bead-based model using synthetic WTA to
identify the minimal and optimal WTA structure for human langerin and allow X-ray
crystallography. Such insight supports the rational design of improved WTA targeting molecules
or small molecule inhibitors for therapeutic or diagnostic purposes.

Mistou MY, Sutcliﬀe IC & van Sorge NM. Bacterial glycobiology: rhamnose-containing cell wall polysaccharides in Gram-positive bacteria. FEMS microbiology
reviews 2016; 40: 464-479.
Winstel V, Xia G & Peschel A. Pathways and roles of wall teichoic acid glycosylation in Staphylococcus aureus. Int J Med Microbiol 2014; 304: 215-221.
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