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The advent of discovering the family of small RNAs and their 
linked to diseases have resulted in methods to apply RNA therapeutics 
to patients. The delivery of RNAi can occur by short interference RNA 
(siRNA), short hairpin RNA (shRNA), bifunctional short hairpin 
RNA and miRNA. The RNAi can suppress translation or degrade 
mRNA, resulting in the suppression of gene expression through post-
transcriptional intervention. A major confound to deliver RNAi is to 
target the treatment to the desired tissue. This should be done with 
a delivery system that is stable, non-toxic, refractory to the immune 
system and equally important, to improve the efficacy of targeted 
delivery. 

Despite the obstacles involved in targeted delivery of RNAi, 
the research continues to be active, with the goal of developing and 
identifying methods to treat different disorders. There are clinical trials 
for macular degeneration, cancer, viral infection and other disorders 
[1]. There were several trials with RNAi. Unfortunately, relatively few 
remained in the clinic. This editorial discusses the mesenchymal stem 
cells (MSCs) as a method to deliver RNAi [2]. 

There are major efforts to modify current molecules to achieve 
the ideal goals of delivering RNAi [3]. This includes the effort by 
biopharmaceuticals to develop new technologies for RNAi treatment 
[1]. However, the efforts in improving the method of delivering RNAi 
could be studied in conjunction with MSCs. These stem cells are stable, 
can be delivered across allogeneic barriers, are easy to acquire from 
human such as bone marrow aspirates and adipose tissue, can be easily 
expanded and have reduced ethical concerns [4]. 

Aptamers have been identified for targeted delivery of RNAi 
[5]. Although these are synthetic single stranded nucleic acid, the 
molecules can be arranged into various shapes for specific binding for 
interaction similar to the method used by antibodies [6]. The aptamers 
were adapted from those found endogenously from misfolded proteins. 
Despite the potential application for aptamers, their use in RNAi 
delivery requires intensive investigation. Nonetheless, this category of 
transfer molecules could bypass the sought after specificity by using 
MSCs for delivery. 

MSCs express receptors for chemokines and can migrate to the 
site of inflammation [7]. The MSCs can be `loaded’ with the RNAi, 
which could be released at the site to inflammation. If the MSCs can 
form gap junction with the receiving cells, the RNAi could be passed 
between cells [8]. On the other hand, the RNAi could be transferred 
through micro vesicles and/or exosomes [9]. Extracellular miRNA can 
be associated with Ago2 proteins into vesicles for secretions through 
the forms of exosomes and micro vesicles.

The problem is what will become of the MSCs after their delivery 
of RNAi. There are clinical trials with MSCs and thus far, there are no 
reports of untoward effects. Nonetheless, this editorial asks for careful 
experimental studies to apply MSCs to safely deliver RNAi. The liver 
could be a test organ to target RNA since the liver is the site of clearance. 
Translational scientists have taken advantage of the liver and have 
developed chemical molecules to prevent the replication of hepatitis 

B virus. This was achieved with RNAi to prevent the translation of 
viral proteins, through chemical delivery or adenovirus [10,11]. It is 
expected that these method could progress to those that are relatively 
less toxic [12]. If the MSCs are safe for the delivery to liver, there could 
be progress to other organ. 

There are clinical and experimental trials to use MSCs for drug 
delivery to cancer [13]. Similar to inflammatory sites, MSCs can 
also migrate to tumors. Cancer biologists have developed methods 
to eliminate the MSCs after drug delivery [13,14]. Perhaps similar 
methods can be used for RNAi therapeutics. The use of MSCs in RNAi 
therapeutics could be promising, but would require the extrapolation of 
the vast information on the biology of MSCs as well as their attraction 
to the site of cancer and tissue damage [14]. The method was applied by 
loading MSCs with miRNA-containing exosomes for glioblastoma [15]. 
To reiterate, another method could be the exploration of intercellular 
communication between MSCs and cancer through gap junction 
for the exchange of miRNA [8]. At least for cancer, the exploration 
of intercellular communication might benefit the elimination of the 
cancer cells such as cancer stem cells that are difficult to target [16].
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