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Colorectal cancer is one of the most frequent malignant 
tumors (1) with the fourth highest incidence and second 
highest mortality of any cancer in the United States (2).  
As a result of aggressive screening and education, the last 
30 years has shown a significant decrease in US mortality 
rates. However, in countries where the screening and 
education have not been as aggressive, and in US patients 
whose age is below the recommended screening age, 
the rates are increasing (3). It is therefore important to 
aggressively investigate all novel, basic science avenues and/
or discoveries in the context of colorectal cancer with the 
ultimate goal of its eradication.

Screening for colorectal cancer involves guaiac-based, 
fecal occult blood and fecal immunochemical occult blood 
testing. More recently, the approach to assay stool and 
bodily fluids from colorectal cancer patients for biomarkers 
representative of the disease such as APC, p53 and K-Ras 
have been exploited with limited success.  Fecal DNA-based 
testing, performed on cells sloughed or shed from tumors 
into the stool has revealed aberrant hypermethylation of 
CpG islands (4). Though many of these assays have been 
exploited in the detection of colorectal cancer for the last 
three decades they are limited due to low specificity and 
sensitivity. It is therefore important that assays be developed 
that prov ide diagnost ic information and help in the 
therapeutic decision for patients suffering with colorectal 
cancer.

Extracellular membrane vesicles ranging in diameter of 
30-150 nm and originating from various cellular origins 

have been increasingly recognized for their participation 
in a variety of both normal and pathological cel lular 
processes (5). Regardless of their cel l t y pe of or ig in 
these membrane bound vesicles or exosomes provide a 
protected and control led internal microenv ironment 
outside the cell for metabolic objectives of the host cell to 
be carried out at a distance from the host cell (6). As was 
demonstrated by Koga et al., (7) in this issue of Journal 
of Gastrointestinal Oncology, these exosomes provide a 
protective membrane that in the harsh fecal environment 
increases the stability of their contents. Exosomes are also 
believed to be instrumental in cell-cell and cell-extracellular 
communication (8). Moreover, while knowledge of exosome 
biogenesis and physiological relevance remains limited, 
accumulating evidence suggests that their bioactivity may 
be clinically applicable in cancer therapeutics (9).

The content of the exosome and the subsequent biological 
function depends on the cell of origin. Recent studies 
have shown that besides protein, RNA and miRNAs are 
also actively secreted in exosomes that protect them from 
degradation by RNases (10,11). These proteins and RNAs 
provide a profile and possible understanding of the cellular 
proteome and transcriptome at the time of collection. In 
addition, serial samples identified over time will allow for a 
robust, simple and noninvasive molecular means to study 
the evolving genetic changes relative to tumor progression 
(11) as well as provide a marker of prognosis and therapeutic 
response using serum, plasma, urine or as is the case of Koga 
et al., feces.

miRNA are small noncoding transcripts that have been 
identified as cellular molecules with important diagnostic, 
prognostic and therapeutic implications (12,13).  Though 
their biology is still not entirely understood, each miRNA 
may control hundreds of mRNA targets, the results of which 
are to regulate gene expression.  Specifically, miRNAs have 
been shown to reduce the stability of mR NAs involved 
in inf lammation, cell cycle regulation, stress responses, 
differentiation, apoptosis and invasion (14). Additionally, 
miRNAs having both tumor-suppression and oncogenic 
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functions have been shown to be dysregulated in many 
types of cancer (15).

Exosomes isolated from feces using immunomagnetic 
beads proved to have stable miR NA which remained so 
even when exogenous RNase was added for an additional 
ninety minutes. Specifically, the colorectal cancer important 
miR NA, miR-21, which has an enhanced expression in 
colorectal cancer compared to normal colorectal mucosa, 
has been shown to be unstable when investigated directly 
from stool samples. However, when investigation of stool-
purified exosomes, miR-21 was protected from the harsh 
conditions of the feces (7).

R esea rch on t u mor- e xosomes a nd t hei r  roles a s 
messengers within the tumor microenvironment is an 
exciting f ield that continues to stimulate and enhance 
the field of cancer biology with new ideas, questions and 
hypotheses. Investigating these hypotheses requires tools 
to affect the exosome biolog y including their content 
and secretion. The study by Koga et al ., has important 
implications for colorectal cancer screening. Koga et al. (7), 
demonstrate that exosomes prevent the RNase-dependent 
degradation of miR NAs. Indeed, fecal miR NA-based 
testing, performed on tumor-exosomes sloughed or shed 
into the stool, will allow molecular-based diagnosis that in 
time may also aid in therapy decisions and disease response 
surveillance leading to better management of colorectal 
cancer.
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