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which triggers nucleolar stress is that it provides a strategy 
for cancer therapy.

The aim of techniques named SCALE, CLARITY and 
CUBIC is in the truest sense of the word to gain a deeper 
insight into compact tissues and organs of complex cellu-
lar composition and intricate architecture. Such clearing 
techniques generate a transparent hydrogel-tissue hybrid 
which is amenable to antibody labeling and in situ hybridi-
zation and can be studied by advanced high-resolution 
light microscopic techniques. Such intact-tissue analy-
sis has been mainly applied to investigate whole brains. 
In this issue, Kolesová et al. (2016) report the application 
and comparison of five tissue clearing methods for whole-
mount 3D imaging of intact mouse embryos and embryonic 
as well as adult mouse heart expressing GFP in the cardiac 
conduction system and the arterial tree (connexin40-GFP 
knock-in mice strain) or in the myocardium (Nkx2.5:GFP 
knock-in mice strain). Not unexpectedly, a single technique 
was not suitable for all applications. The CUBIC method 
was found to be superior to CLARITY and SCALE since 
it cleared both embryonic and adult specimens sufficiently 
while preserving the GFP fluorescence at the same time. 
Optical projection tomography and selective plane illumi-
nation microscopy were found suitable for 3D rendering of 
the specimens. Indeed, the image on the cover of this issue 
is from this paper and shows an embryonic heart cleared 
with the CUBIC method exhibiting connexin40-GFP.

The life cycle of the human placenta is an interesting 
concept from the point of view of aging and senescence. 
Reactive oxygen species, of high importance in a wide vari-
ety of pathologies, have been implicated in DNA damage, 
resulting in cellular senescence. Londero et al. (2016) ana-
lyzed semiquantitatively immunohistochemically stained 
tissue microarrays from placental tissue derived from 
healthy and pathologic pregnancies including those from 
preeclampsia, HELLP syndrome, small for gestational age 
fetuses and intrauterine growth restriction. This exhaustive 

In this issue of HCB, we introduce a new editorial feature 
we are calling “In Focus in HCB.” The purpose of this new 
feature, to appear now in each issue going forward, is to 
highlight and provide a brief synopsis of selected articles 
published in the issue. We hope this added feature will be 
of interest to the readership, providing an enticing glimpse 
of some of the excellent science to be found within the 
pages of the current issue and those to come.

Structural and functional aspects of various nuclear 
components and nuclear bodies were reviewed in the 
March 2016 special issue of HCB “Focus on: the cell 
nucleus,” among them the nucleolus (Smirnov et al. 2016; 
Weipoltshammer and Schöfer 2016). The nucleolus is the 
largest nuclear body, and its main function is in ribosome 
biogenesis. Other established functions of the nucleolus 
include the assembly of signal recognition particles, modi-
fication of transfer RNAs and sensing cellular stress. In this 
issue, a review by Stępiński (2016) provides an overview 
of the functional involvement of the nucleolus in sensing 
and responding to various forms of cellular stress. The 
nucleolar involvement in stress response leads to inhi-
bition of ribosome biogenesis, called nucleolar/riboso-
mal stress, which is associated with the disruption of the 
nucleolar structure. In turn, this results in the activation 
of the p53 (PT53) pathway and the activation of several 
other p53-dependent pathways. As a result of their activa-
tion, cells may recover from stress or undergo programmed 
cell death (apoptosis). Another important aspect of drug-
induced, controlled impairment of ribosome biogenesis 
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analysis showed that the senescence- and DNA damage-
related proteins 8-OHdG, p53, p21, APE1 IL-6 and IL 8 
all show altered expression levels in these various placental 
tissue samples from the studied pathologic pregnancy con-
ditions. The authors speculate that these protein expression 
alterations may affect intracellular pathways, thus poten-
tially leading to placental dysfunction.

In continuing on a theme of tissue development, 
Montero-Herradón et al. (2016) investigated events in 
mouse thymic epithelial development. The normal develop-
ment of the thymus requires precise interactions between 
thymocytes and subsets of thymic epithelial cells (TECs). 
Although the processing signals originating from TEC to 
influence thymocyte development are well known, those 
originating from thymocytes themselves to help regulate 
TECs maturation during fetal development are much less 
well understood. Since it has been known that EphB/ephrin 
family proteins (tyrosine kinase receptors) are involved 
in mediating cell–cell interactions during thymus devel-
opment, cellularity in E12.5-E17.5 developing thymuses 
from various transgenic EphB-deficient mice was analyzed. 
Among other findings, in transgenic animals from E13.5 
forward the number of TECs designated MTS20+ (based 
on monoclonal antibody staining) increased, suggesting 
an effect on the development of the first epithelial cells. 
Together with results obtained from in vitro embryonic 

thymus organ cultures, this suggests that during early devel-
opment of the thymus, MTS20+ thymocyte maturation is 
dependent upon Eph/ephrin-B signaling between develop-
ing thymocytes and TECs, between TECs themselves.
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Comparison of different tissue clearing methods and 3D imaging 
techniques for visualization of GFP-expressing mouse embryos 
and embryonic hearts. Histochem Cell Biol. doi:10.1007/
s00418-016-1441-8

Londero AP, Orsaria M, Marzinotto S, Grassi T, Fruscalzo A, 
Calcagno A, Bertozzi S, Nardini N, Stella E et al (2016) Placen-
tal aging and oxidation damage in a tissue micro-array model: an 
immunohistochemistry study. Histochem Cell Biol. doi:10.1007/
s00418-016-1435-6

Montero-Herradón S, García-Ceca J, del Collado B, Alfaro D, Zapata 
AG (2016) Eph/ephrin-B-mediated cell-to-cell interactions gov-
ern MTS20+ thymic epithelial cell development. Histochem Cell 
Biol. doi:10.1007/s00418-016-1431-x

Smirnov E, Cmarko D, Mazel T, Hornáček M, Raška I (2016) 
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