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INTRODUCTION: Patients with systemic lupus erythematosus (SLE) 
are at increased risk for premature death, particularly among young 
adults, and present dilemmas regarding drug efficacy versus toxicity. 
Novel therapeutic strategies have included the use of mesenchymal stem 
cell (MSC) therapies that are promising but still have limitations. In 
several disease models, it has become apparent that MSCs do not 
necessarily replace diseased tissues but rather exert complex 
paracrine effects that are mediated by their extracellular-secreted 
products. AREAS COVERED: In this review, the authors highlight the 
data on MSC treatment of SLE and related mechanisms of actions. This 
data includes the recent evidence that MSC-secreted factors such as 
extracellular microvesicles (MVs) are important mediators of MSC 
therapy. Among MVs, the authors delineate the role of exosomes as 
triggers of regenerative effects in target cells, mediated by transfer 
of proteins, mRNAs or microRNAs. The authors also outline some of the 
biological and regulatory restraints encountered by MSC therapy, in 
contrast to the potential advantages of MSC-derived exosomes as new 
therapeutic tools in SLE. EXPERT OPINION: There is concern about 
reproducible data on the use of MSC therapy in rheumatic diseases and 
specifically SLE. Although most experts consider MSCs to be safe, 
there are still worries over donor variability, immune-mediated 
rejection, culture-induced senescence, loss of functional properties 
and genetic instability or eventual malignant transformation. MSC-
released factors could avoid most limiting factors associated with 
cell therapy and are therefore expected to provide a new and safe 
therapeutic option at an affordable cost.
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Mesenchymal stem cell transplantation (MSCT) has been used to 
treat human diseases, but the detailed mechanisms underlying its 
success are not fully understood. Here we show that MSCT rescues bone 
marrow MSC (BMMSC) function and ameliorates osteopenia in Fas-
deficient-MRL/lpr mice. Mechanistically, we show that Fas deficiency 
causes failure of miR-29b release, thereby elevating intracellular 
miR-29b levels, and downregulates DNA methyltransferase 1 (Dnmt1) 
expression in MRL/lpr BMMSCs. This results in hypomethylation of the 
Notch1 promoter and activation of Notch signaling, in turn leading to 
impaired osteogenic differentiation. Furthermore, we show that 
exosomes, secreted due to MSCT, transfer Fas to recipient MRL/lpr 
BMMSCs to reduce intracellular levels of miR-29b, which results in 
recovery of Dnmt1-mediated Notch1 promoter hypomethylation and thereby 
improves MRL/lpr BMMSC function. Collectively our findings unravel the 
means by which MSCT rescues MRL/lpr BMMSC function through reuse of 
donor exosome-provided Fas to regulate the miR-29b/Dnmt1/Notch 
epigenetic cascade.

LIVER



Perez-Hernandez, J., et al. (2017). "Extracellular Vesicles as 
Therapeutic Agents in Systemic Lupus Erythematosus." Int J Mol Sci 
18(4).

Systemic lupus erythematosus (SLE) is a heterogeneous 
autoimmune disease that affects multiple organs. Currently, 
therapeutic molecules present adverse side effects and are only 
effective in some SLE patient subgroups. Extracellular vesicles (EV), 
including exosomes, microvesicles and apoptotic bodies, are released 
by most cell types, carry nucleic acids, proteins and lipids and play 
a crucial role in cell-to-cell communication. EVs can stimulate or 
suppress the immune responses depending on the context. In SLE, EVs 
can work as autoadjuvants, enhance immune complex formation and 
maintaining inflammation state. Over the last years, EVs derived from 
mesenchymal stem cells and antigen presenting cells have emerged as 
cell-free therapeutic agents to treat autoimmune and inflammatory 
diseases. In this review, we summarize the current therapeutic 
applications of extracellular vesicles to regulate immune responses 
and to ameliorate disease activity in SLE and other autoimmune 
disorders.


