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The evolution of mammary carcinoma is fueled by alterations in the tumor proteome, 
including elevated expression of mutant oncoproteins, the molecular mediators of 
cancer. Such a radical transformation in the protein landscape requires the increased 
expression of molecular chaperones in tumors. Molecular chaperones can interact with 
proteins with unstable structure or reduced solubility and deter their breakdown through 
the proteosome. Mammary cancer cells become progressively dependent on molecular 
chaperones such as heat shock proteins (HSP) 27, 70 and 90 to stabilize the malignant 
proteome, protect the structures of oncogenes and maintain tumor progression. These 
effects, in turn, require the upregulation of HSP transcription in mammary cancer cells 
by activation of heat shock factor 1(HSF1), the major regulator of HSP expression. The 
dependency of breast cancer cells on HSF1 and the HSPs therefore indicates the continu-
ing development of novel agents to target these molecules, destabilize the malignant 
proteome and inhibit the growth and viability of mammary cancer cells. 

Mitochondria play an important role in controlling the cellular physiology, and mito-
chondrial dysfunction can cause pathology. microRNAs (miRNAs) are a class of small 
noncoding RNAs about 22 nucleotides long, and they can bind to the 3´-untranslated 
region (3´-UTR) of mRNAs, thereby inhibiting mRNA translation or promoting mRNA 
degradation. In this review Li et al. summarize the role of miRNAs in regulating mito-
chondrial activity. A fundamental function of mitochondria is to produce ATP through 
oxidative phosphorylation. Interestingly, miRNAs can affect mitochondrial metabolism 
including the process of ATP generation. miRNAs play a critical role in regulating 
mitochondria-mediated apoptosis through the regulation of proteins that are involved 
in the process. Mitochondria constantly undergo biogenesis, fusion and fi ssion, and 
they form dynamic networks that are necessary for the maintenance of organelle fi del-

ity. These processes are also regulated by miRNAs. Autophagy is a process of catabolism of cellular components and is necessary for the 
maintenance of cell homeostasis; selective degradation of mitochondria by this process is termed mitophagy. Recent studies have begun 
to explore the role of miRNA in mitophagy. This review by Li et al. provides an outline of the important role of miRNAs in controlling 
different mitochondrial activities.
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The PI3K/Akt signaling pathway is critical in maintaining the pluripotency of mouse 
embryonic stem cells (mESC). Activation of PI3K/Akt results in down-regulation of Gtf2i 
and Gtf2ird1 encoding TFII-I family transcription factors. Human GTF2I and GTF2IRD1 
genes are prime candidates in Williams-Beuren syndrome, a complex neurodevelopmen-
tal disorder associated with cognitive, visuospatial, craniofacial and skeletal defects. To 
investigate how these genes might be involved in the process of cell differentiation, we 
performed microarray profi ling of mESC upon inhibition of PI3K/Akt signaling. This 
analysis revealed signifi cantly altered expression of developmentally important regula-
tors. Genome-wide promoter ChIP-chip mapping revealed that the majority of differ-
entially expressed genes are direct TFII-I targets. The data support the hypothesis that 
upregulation of TFII-I factors leads to activation of a specifi c group of developmental 
genes during mESC differentiation.
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In addition to immune system impairment, several clinical studies have indicated that 
HIV replication is correlated with a progressive derangement of central nervous sys-
tem, bone, fat tissue, kidney and cardiovascular system. Since HIV infection is an 
independent risk factor for atherosclerosis development and cardiovascular damage, 
Gibellini and coworkers analysed the effects of Tat protein, a key factor in HIV replica-
tion and pathogenesis, in vessel-wall derived MSC survival and differentiation. High 
concentrations of Tat induced apoptosis activation in subconfl uent MSCs suggesting 
that the Tat-related survival impairment of MSCs could be effective when high degree 
of HIV replication levels occurred, as in naïve patients. Tat is also able to affect MSC 
differentiation to adipogenesis and endotheliogenesis. Tat enhanced the adipogenesis 
differentiation of MSCs by the transcription and activity upregulation of PPAR�. Con-
versely, Tat inhibited the differentiation of MSCs to endothelial cells by downregulating 
the expression of VEGF-induced endothelial markers. These data indicated that the Tat-
induced derangement of MSCs’ survival and differentiation could play an important 
role in promoting vascular damage and atherosclerosis in the course of HIV disease.
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