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of autoimmune diseases. As we recently discussed,
the spectrum of autoimmunity phenotypes is ra-
pidly becoming more uniform thus suggesting that
healthcare providers should also change their pro-
fessional profiles accordingly.1 The most recent epi-
demiology estimates that up to 5% of the world po-
pulation is affected by one of the several diseases
of putatively autoimmune pathogenesis. While new
paradigms have been recently proposed (as in the
case of the Th17 response or T regulatory cells), se-
veral hot topics have been addressed in the recent
literature. Our discussion will be arbitrarily subdi-
vided in terms of either effector/regulatory mecha-
nisms (as in the case of Th17 or innate immunity),
susceptibility factors, or clinical conditions.

Search methods

A MEDLINE database search was performed with
the terms ‘autoimmunity’ limited to the major peer-
reviewed journal publications (particularly Scien-
ce, Nature, Nature Medicine, Nature Immunology,
Journal of Immunology, Journal of Autoimmunity,
Autoimmunity Reviews) and the January 2008 - Oc-
tober 2009 time frame to provide a tentative illus-
tration of the current research efforts in the field. 

Th17 takes it all

T cell tolerance and the related issue of the new in-
terleukin 17 and interleukin 22-producing T helper
population (Th17) have been the major stars in the
autoimmunity literature over the past months. Ul-
timately, several of these observations could po-
tentially lead to new therapeutic approaches in the
wide range of autoimmune conditions. The recent
report of the crucial role of IL-23 in the develop-
ment of an effective Th17 response represents an
ideal example of these potential2 while new signa-
ling mechanisms are being determined.3 Further,
direct therapeutic implications can be gathered
from data recently obtained on halofunginone4 or
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Hot topics and common themes in 
autoimmunity

The most recent International Congress of Autoim-
munity held in Porto was the ideal setting to deter-
mine the major ongoing developments in the world
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the IL-22 role in the mucosal defense against infec-
tious diseases.5 Multiple additional lines of eviden-
ce contribute to our understanding of this impor-
tant mechanism in the regulation of the immune
response6-24 and may ultimately prove helpful in
our understanding of autoimmune diseases.25

Coming up for AIRE

The autoimmune regulator gene (AIRE) is crucial
in the destruction of self-reactive T cells during the
development and maturation process26 and T cel-
ls escaping central deletion could be ultimately
inactivated in the periphery by new mechanisms
that remain to be fully elucidated. More experi-
mental data on AIRE-related issues can be found
elsewhere.27-45

Regulatory T cells at the autoimmunity
crossroad

T cell tolerance may also be induced through other
mechanisms,46 as well illustrated by data on the in-
traclonal competition,47 differential induction of
transcription factors,48 and direct clinical impact49

of T regulatory cells. Further, accurate flow cyto-
metry analyses determined that the subgroup of
CD4 CD8 double positive FoxP3 positive cells is in
fact composed of different subtypes50 with obvious
implications in data interpretation for other stu-
dies. Several other studies in the leading journals
have addressed the importance of T regulatory 
cells in the determination of autoimmunity.51-63

B cells in autoimmunity

The issue of B cell-mediated tolerance or autoim-
munity induction was addressed by multiple stu-
dies.64-70 Of particular interest, it has been demons-
trated that  B cells may contribute to tolerance
maintainance through natural autoantibodies67,71

while the enzyme IDO may induce B cells to trig-
ger autoimmunity in rheumatoid arthritis.68

An innate taste for autoimmunity

There is increasing awareness that the innate im-
mune arm is crucial to determine tolerane or au-

toimmunity. This was reflected by numerous stu-
dies over the past months addressing the role of
dendritic cells72-82 or other components of the in-
nate immune response.83-96 A representative exam-
ple comes from the observation that vitamin A and
the toll-like receptor (TLR) 2 contribute to the
maintainance of tolerance acting on dendritic 
cells.52 Similarly, exciting experimental data provi-
de a link between the innate response and apop-
tosis with the Th17 response.10 To this regard, the
role of apoptosis and autophagy in the autoimmu-
ne scenario has also been widely investigated in the
past months97-101 as well illustrated by comprehen-
sive articles.39,40,102

Usual and unusual suspects in the individual
susceptibility to autoimmunity

The assumption that genes and environmental fac-
tors interact in determining the onset of autoim-
mune diseases is now established. Accordingly,
several articles have been dedicated to the gene-
tic103-111 and environmental bases of disease.
Among the latter, the role of infectious agents, both
viral and bacterial6,112-119 has been investigated. Ne-
vertheless, new factors have been strengthened in
their potential involvement and include epigene-
tic107,120-124 and sex chromosome125-130 changes.
Among the latter, the recently suggested role of Y
chromosome changes125,130 is complementary to
the sex-related theory for sex-unbalanced autoim-
mune diseases127 that is strengthened by the clini-
cal observations in Turner syndrome.128 New can-
didates for the modulation of gene transcription af-
fecting the immune response are being continuo-
usly suggested by experimental data. Indeed, the
amount of data supporting the importance of small
RNA (microRNA) in the modulation of the immu-
ne response has been exponentially increasing
over the past months131-133 and we expect that in
vivo applications will follow in the next months.

Clinical and translational developments

As expected the number of basic scientific findings
was paralleled over the past months by translatio-
nal and clinical implications in several autoimmu-
ne conditions. From a more general standpoint,
new developments have been proposed in terms
of imaging techniques134 and serum analyses.135
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The involved diseases included in particular syste-
mic lupus erythematosus38,136-144, Sjögren syndro-
me,145-147 multiple sclerosis,148-157 type 1 diabe-
tes,91,158-169 autoimmune thyroid disease,170-172 and
the sequelae of organ transplantation.49, 173-178 As an
example, the prevention of acute and chronic al-
lograft rejection through the manipulation of T re-
gulatory cells49 appears to be a translational deve-
lopment while proteomics can provide some of the
missing pieces in the autoimmunity puzzle.179 In-
triguing data are being obtained also in more rare
conditions,37,180-185 in less strictly autoimmune 
settings,45,186,187 or in new therapeutic approa-
ches43,188-193 with new putative complications.194

What to look for in the next 12 months

As briefly discussed in this article, the research ef-
forts in autoimmunity have provided several exci-
ting developments over the past months and pre-
pared us to further discoveries that are expected to
follow shortly. As an example, we believe that the
time and the status of knowledge are ready for di-
rect therapeutic uses of our findings in the field of
T regulatory cells. Similarly, we expect that the fin-
dings on microRNA or epigenetic changes will
soon provide applications in animal models of au-
toimmune diseases.

All new developments ultimately lead to more
new questions but technology progress allows to
maintain an exponentially growing pace towards
unraveling the numerous misteries of autoimmu-
nity. As a result, the mosaic of autoimmunity195,196

appears today to be closer to its completion.
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