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The focus of this Research Topic is to bring new insights into central immune tolerance. To fulfill
that, much has been discussed about the master in the regulation of tolerance, the autoimmune
regulator (Aire) gene (1-3), the main thymus cell type that expresses this gene, and the medullary
thymic epithelial cells (mTECs) (4, 5).

It includes 12 excellent contributions in the format of mini reviews or original research papers
covering one or more of these aspects: promiscuous gene expression (PGE), epigenetics, miRNAs,
association of the Aire gene and miRNAs, thymocyte-TEC interaction, coxsackievirus and type 1
diabetes, exosomes in the thymus, thymic crosstalk, thymic B cells, T cell development, chemokines
and migration of T cells, miRNAs and the thymic atrophy, cell-cell interactions, and thymus
ontogeny.

Authors raised hypothesis, discuss concepts, and show open questions. The remaining important
issues to resolve questions within the central tolerance research are briefly discussed below.

The first mini review is authored by Olga Ucar and Kristin Rattay (6). They focused on the post-
transcriptional control of PGE by miRNAs as well as epigenetic control involving DNA methylation,
histone modifications, and topology of chromosomes. These processes represent additional factors
to be explored and that might regulate the expression of Aire-independent tissue restricted antigens
(TRAs), which are implicated in the central tolerance.

Are the Eph/ephrins important for thymocyte-TEC interaction? This issue was reviewed by Javier
Garcia-Ceca and cols (7). The maturation of thymocytes is depending on their interaction with TECs
within the thymus. Authors argue the importance of Ephs and ephrins on the intrathymic maturation
of both thymic epithelial microenvironment and thymocyte maturation and on the recruitment of
lymphoid progenitors into the thymus.

Another stimulating mini review is authored by Hélene Michaux and cols (8) in which they
discuss the hypothesis that infection by coxsackievirus B4 (CV-B4) could be associated with
etiopathogenesis of type 1 diabetes mellitus (T1D). Authors consider that besides their tropism to
the pancreatic beta cells, CV-B4 could also involve the thymus. Once within this organ the virus
might somehow perturbs central tolerance to the insulin family triggering thus autoimmune T1D.

Our group contributed with a mini review (9) focusing on cell-cell interactions within the thymus
involving TECs and thymocytes and the role of the Aire gene on the induction of central tolerance
throughout the modulation of TRA expression in mTECs. In addition, we discuss the recent evidence
that Aire also regulate the expression of miRNAs in these cells. On its turn, the Aire-dependent miR-
NAs might exert control over TRAs. We raise issues that besides the transcriptional control exerted

Frontiers in Immunology | www.frontiersin.org 1

December 2015 | Volume 6 | Article 615


http://www.frontiersin.org/Immunology/
http://www.frontiersin.org/Immunology/editorialboard
http://www.frontiersin.org/Immunology/editorialboard
http://dx.doi.org/10.3389/fimmu.2015.00615
https://creativecommons.org/licenses/by/4.0/
mailto:passos@usp.br
http://dx.doi.org/10.3389/fimmu.2015.00615
http://crossmark.crossref.org/dialog/?doi=10.3389/fimmu.2015.00615&domain=pdf&date_stamp=2015-12-14
http://www.frontiersin.org/Journal/10.3389/fimmu.2015.00615/abstract
http://www.frontiersin.org/Journal/10.3389/fimmu.2015.00615/abstract
http://www.frontiersin.org/Journal/10.3389/fimmu.2015.00615/abstract
http://www.frontiersin.org/Journal/10.3389/fimmu.2015.00615/abstract
http://loop.frontiersin.org/people/167422/overview
http://loop.frontiersin.org/people/170725/overview
http://loop.frontiersin.org/people/98061/overview
http://www.frontiersin.org/Immunology/
http://www.frontiersin.org
http://www.frontiersin.org/Immunology/archive

Passos et al.

Molecular Biology of Central Tolerance

by Aire, PGE could also be being controlled through posttran-
scriptional mechanism involving miRNAs.

A very pertinent question raised by Gabriel Skogberg and cols
(10) is on the role of exosomes on TRA presentation by TECs
to thymocytes and its implication in the thymocyte selection.
Exosomes may be liberated by TEC:s to the extracellular milieu and
transport TRAs as well as MHC molecules, establishing intercellu-
lar communication to enhance antigen presentation to developing
thymocytes. Authors discuss how intercellular communication via
exosomes within the thymus could have consequences on TRA
presentation and finally on central tolerance.

The thymic crosstalk, i.e., the reciprocal control by the close
contact between TECs and thymocytes, which influences the
differentiation of both types of cells was elegantly reviewed by
Noélla Lopes and cols (11). Authors discuss the role of dendritic
cells (DCs) subsets in the process of deletion of autoreactive T
cells and the generation of natural Tregs and raise questions how
hematopoietic cells may control the organization of the thymic
medulla.

Thymus is an organ composed of different cell types includ-
ing TECs, DCs, macrophages among other cell types, and of
course thymocytes. Recently, researchers have identified an unex-
pected cell type formed by B cells, which may be originated from
intrathymic B lymphopoiesis or immigration from the periph-
ery. Tomoyoshi Yamano and cols (12) contributed with a mini
review discussing the role of thymic B cells expressing MHC-
II, CD80, and Aire, in the crosstalk with CD4 single positive
cells. Authors raise questions how these cells might play a role
as antigen presenting cells in an unpredicted way within the
thymus.

The regulation of T cell development is apparently well
resolved; however, several unsolved questions remain. This
important aspect is represented in this Research Topic through
the mini review by Iris Caramalho and cols (13). Authors show
new questions on the beginning of Treg lineage commitment, their
spatial localization within the human thymus and their molecular
components.

Cell migration within the thymus is crucial for the cen-
tral tolerance. Developing thymocytes migrate throughout the
thymus being exposed initially to the cortex and then to the
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