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Abstract There have been enormous strides in our under-
standing of autoimmunity. These strides have come under
the umbrellas of epidemiology, immunological phenotype
and function, disease definitions and classification and es-
pecially new therapeutic reagents. However, while these
advances have been herculean, there remains enormous
voids. Some of these voids include genetic susceptibility
and the interaction of genes and environment. The voids
include induction of tolerance in preclinical disease and
definitions of host susceptibility and responses to the ex-
pensive biologic agents. The voids include the so-called
clustering of human autoimmune diseases and the issues of
whether the incidence is rising in our western society. Other
voids include the relationships between microbiology, vac-
cination, gut flora, overzealous use of antibiotics, and the
role of nanoparticles and environmental pollution in either
the induction or the natural history of disease. One cannot
even begin to address even a fraction of these issues. How-
ever, in this special issue, we are attempting to discuss
clinical issues in autoimmunity that are not usually found
in generic reviews. The goal is to bring to the readership
provocative articles that ultimately will lead to improvement
in patient care.
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Introduction

We are arriving into a golden period of autoimmune diseases.
We can predict quite precisely the eventual development of a
specific autoimmune disease in an individual [1–4], based on
the presence of specific autoantibodies in combination with
diverse genetic markers. Moreover, we aspired into a stage
where we can recommend preventive measurements such as
high dose of vitamin D [5–18] and others.

We better understand the mosaic of autoimmunity [3, 19,
20]. We may develop new vaccine against notorious infect-
ing agent (i.e., Epstein–Barr virus) [21–23]. Furthermore,
we have new data about the geoepidemiology of the various
autoimmune diseases [24–63]. This means detection of geo-
graphic areas being of a higher risk to develop autoimmune
diseases [64, 65].

New aspects of autoimmunity also emerged, i.e., depres-
sion and defect of smelling [66–73]. Last but not least, new
syndrome was delineated, i.e., the autoimmune syndrome
induced by adjuvant syndrome [74–87]. Novel therapies are
developed every day entailing new biologics [88–99], pep-
tides [100], and better use of intravenous immunoglobulin
[101–108]. All these developments led to a better prognosis,
prolonged survival time, and improved quality of life. Let
me expand a little bit about the potential of peptides as new
therapies not having significant side effects, an example of
which, the Copaxone in multiple sclerosis is a representative
successful drug.

Peptide-based therapy for treatment autoimmune diseases
gain a vast interest during the last decade. In 1960, the Copax-
one, a Food and Drug Administration-approved drug for
treatment of multiple sclerosis [109]. The synthetic random
amino acid copolymer Copolymer 1 (Cop 1, Copaxone, gla-
tiramer acetate) was the first drug based on four amino acids
(L-alanine, L-lysine, L-glutamic acid, and L lysine) which were
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arbitrarily chosen from myelin basic protein (MBP) tertiary
structure to construct a polymer composed of the four amino
acids at different ratio. Cop-1 suppresses experimental auto-
immune encephalomyelitis (EAE), slows the progression of
disability, and reduces relapse rate inmultiple sclerosis (MS).
Cop 1 binds to various class II major histocompatibility com-
plex molecules and inhibits the T cell responses to several
myelin antigens, shift Th1 response to Th2 and upregulated T
regulatory cells expression. Later, it was proved that Cop-1
cause demyelination arrest and remyelination induced when
given to EAE mice [110]. At 2010, the income of Teva
company sales of Copaxone reached 2.2 billion US $.

Altered peptide ligand molecules A change in some amino
acids may convert an immunogenic peptide into an inhibi-
tory one. For example: in MS, at the site of demyelination,
there is evidence that peptides encompassing the immuno-
dominant epitope of myelin basic protein, amino acids 83–
99 (MBP83–99), are bound to the DR2 molecule expressed
on inflammatory cells [109]. A single amino acid substitu-
tion of Ala for Lys at position 91 in the core sequence of
MBP83–99, called NBI 5788, changes the cellular response
to MBP and protect from the development of EAE and even
reversed established paralytic disease due to inhibition of
proinflammatory cytokines mainly tumor necrosis factor α
and interferon γ. A successful phase II clinical study with
NBI 5788 was reported [111]. Substitution of MBP A97 to
alanine induce activation-induced cell death of MBP87–99 T
reactive cells [112]. Thus, single amino acid changes at
different positions in the same peptide epitope can lead to
altered peptide ligand peptide which may prevent the devel-
opment of by different mechanisms [113].

Ligand interacting peptides Synthetic peptides which imi-
tates the antigen–ligand binding site, thus preventing auto-
antigen receptor binding. For example: peptide composed of
phospholipid and membrane binding sites, prevented the
binding of beta-2-glycoporteion-I (β2GPI) to endothelial
cells, thus decreased the potential of β2GPI-anti- β2GPI
complex activation of the cells. Furthermore, this peptide
penetrated to endothelial cells, upregulated phosphorilation
of the cells to produce tissue factor and procoagulation state
of the endothelial vascular bad [100].

Neutralizing peptides Using peptide phage display libraries,
many scientists found peptides capable of neutralization of
pathogenic autoantibodies. For example, in antiphospholi-
pid syndrome, several groups were employing random pep-
tide phage display libraries to identify target epitope on the
β2GPI for anti-β2GPI Abs. The epitopes identified by
several groups were spread all over the molecule and each
patient have their own Ab signature for anti-β 2GPI-
targeted epitopes [114]. Some of the peptides are used for

diagnosis of the disease and some are in the stage of devel-
opment for therapy.

In silico prediction of peptides Addressing antigenic “hot
spots” on molecule may introduce predictive antigenic epit-
opes which were the basis of development synthetic pep-
tides based on prediction, using diverse computer programs.
For example: in silico approach was employed by several
groups which tried to develop predicted synthetic peptides
which will prevent desmoglein–T cell epitope interaction
that will lead to prevention of acantolysis in patients with
pemphigus vulgaris. Tong et al. found extracellular
DRBI*402 specific immunological (T cell epitope) “hot
spot” which served as a basis for development of synthetic
peptides capable of reducing acantolysis [115].

Conclusions

For more extensive literature, I refer to the recent publications
on the epidemiology of autoimmune disease, published as a
special symposia of the Congress of Autoimmunity [64, 98,
99, 116–161]. Thus it seems that we enter into annus mirabilis
with a better hope for patients with autoimmune diseases. This
dedicated issue stems from literature and papers presented at
the Congress of Autoimmunity and is meant as an update of
literature and dedicated subjects presented earlier in this jour-
nal [162–189]. This is also exemplified in the articles pre-
sented in this issue.
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