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Edible plant derived exosomes

Murat Kantarcioglu

Department of Gastroenterology, LOSEV - LOSANTE Children and Adult Hospital, Ankara, Turkey

The impact of diet on health have been demonstrated by many studies.
Revealing these mechanisms of action between homeostasis and diet
can enable the use of ingredients with positive effects for therapeutic
purposes. In this context, it has become necessary to determine the di-
etary contents in detail and to reveal their effects on cellular metabolic
pathways. New findings draw attention to the existence of ultra-struc-
tures that show very different efficacy from food ingredients such as
carbohydrates, proteins, fats, minerals, and vitamins. The new players
mentioned above were first introduced in 1967.!" Halperin and Jensen
described ultrastructural bodies in carrot cell cultures which we now
understand to be extracellular vesicles; mainly exosomes released from
plant cells; however, researchers only started isolating and character-
izing exosome-like nanoparticles from ginger, carrots, grapefruit, and
grapes in 2014.) Their data revealed the important role that edible
plant-derived exosome-like nanoparticles play in terms of maintaining
intestinal homeostasis.

Exosomes are small vesicles with a diameter ranging from 40 to 100
nm. They are formed within endosomal compartments and secreted
through the fusion of multivesicular bodies with the plasma membrane.
B These tiny membrane-coated cargo packages are secreted by prokary-
ote and eukaryote cells and transport proteins, lipids, and nucleic acids
to other cells.”! Exosomes regulate intercellular communication and
affect cellular metabolic activities, even between different species. In
an experimental model, mouse exosomes transported to human mast
cells induced the expression of mouse proteins in the donor cells.” The
same interaction mechanism may be valid for plant exosomes. They
may enter the cells of different species and affect their metabolic activi-
ties. A particularly good example of this interaction is MIR168a. Zhang
et al.® demonstrated the circulation of MIR168a in the sera of Chinese
subjects. This exogenous plant miRNA is mostly found in rice.

Coffee is the most consumed hot beverage globally. Coffee consumption

is inversely associated with total and cause-specific mortality.l”? The ef-
fects of coffee consumption on the liver are noteworthy. Meta-analyses
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Figure 1. TEM images of isolated exosome vesicles of roasted-
ground coffee.

have revealed the beneficial and protective effects of coffee on hepatic
fibrosis and cirrhosis in patients with chronic liver disease!® and even
on long-term survival following liver transplantation.l”’ However, stud-
ies performed using ingredients of coffee drink, have not been able to
elucidate the mechanisms responsible for these beneficial effects. In our
study, which we recently completed at the Lsante Hospital/Ankara, for
the first time in literature, we identified coffee exosomes. Transmission
electron microscope (TEM) characterized coffee exosomes (Fig. 1). As
a result of whole exosome RNA sequencing, we identified 15 mature
miRNAs. Using the MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide] assay, we investigated the proliferative effects of
coffee exosomes on human hepatocellular carcinoma (HCC) cell line;
Hep 40 cells. Our MTT results showed us coffee exosomes significantly
suppressed hepatocellular carcinoma cell proliferation. This finding was
consistent with the reported inverse proportion between coffee consump-
tion and HCC prevalence!'” Our study is at the pre-print stage. Chuang
et al.l"! found some differentially methylated CpGs located in the genes
of people with diseases that benefit from drinking coffee. Coffee con-
sumption was reported to be associated with DNA methylation levels.
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The data in the literature provide clues that plant-derived exosomes
may carry out their activities through genetic interaction in the host
cells. Coffee exosomes are a new candidate for plant-derived miRNA-
based therapies in chronic liver diseases and HCC. These genetic inter-
actions and functional mechanisms should be explored further in future
studies. Other edible plants with health benefits should also be investi-
gated in this respect.
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