Effects of edible plant microRNAs on cancer cell proliferation:
a beneficial cross-kingdom interaction
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Diet in human health is no longer simple nutrition but, in the light of recent findings, it might play a pivotal role on cell health | , We have carried out a pilot study, using a combined “in-silico and wet” approach, to investigate the potential effects, and
status by modulating apoptosis, detoxification, and appropriate gene response to environmental stresses. Epidemiological | elucidate the molecular mechanisms of edible plant miRNAs on the expression of human genes involved in cancer onset
studies suggest a role of fruits and vegetables in protection against several diseases, and nutrients have been demonstrated ' and progression. This poster illustrates our approach and results obtained by transfecting 2 colon cancer cell lines, p53
to alter gene expression by DNA methylation and histone modifications [1]. Diet has also been found to modulate micro RNA ! wild type and p53 knock-out, with selected miRNAs of G. max, Z. mais and M. truncatula, which we found, by in silico
(miRNA) expression, leading to a subsequent regulation of the effectors genes. Furthermore, recent studies demonstrate | analysis, to have a putative targeting activity on human oncogenes and tumor suppressor genes.

that some plant/food-derived microRNAs (miRNAs) regulate gene expression in a sequence specific manner [2]. !
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* Bioinformatics analysis aiming to e Comparative analysis of human and  Bioinformatics analysis to identify plant Cell proliferation RNA extraction from Sequencing
investigate at large the presence of plant miRNAs mature sequences to miRNAs for experimental validation assays by MTT cell lines
target sites of plant miRNAs in find the plant miRNAs that might , ANS reduction
human coding genes. mime endogenous miRNAs in human W}f used dmert;arBasef [3]d as | eTotal RNA and total miRNAs were
cells reference database - for data eHuman RNA (mRNA component + sequenced using TruSeq Stranded
Non-redundant mature miRNA ex'tractlon related 'to human e Human colon cancer cell p53 wild miRNA component) was isolated RNA kit and TruSeq smallRNA kit
plant  sequences  (3,328), Criteria used: : miRNAs ~ and ~ miRNA-target type (HCT116 +/+) and p53 knock out using the RNeasy Plus Mini Kit according to the manufacturer’s
extracted from the miRBase N T ERCHIONE : (MTIs) eXpert- (HCT116 -/-) were transfected with (Qiagen). The RNA quality was instructions (Illumina).
database (Release 21), were perfect  match  of  seed mentally validated by reporter 150pmol of gma-miR-160, gma-miR- assessed by a 2100 Bioanalyzer
used as query sequences for a Sequences assdy, western blot apd BT-qPFR. 4995, gma-miR-4368, gma-miR-5677, (Agilent). Reverse transcription of 10 , i
blast analysis (NCBI blast C++ - sequence identity greater than The plant miRNAs with identical gma-miR-4351, zma-miR-172, mtrmiR- ng of total RNA was performed using W
toolkit) against Ensembl human 15-16 nt starting from the Sequence FO the seed of selected 5754, a mix of all miRNAs or control TagMan MicroRNA RT Kit (Life \. g ;
transcript sequences (Extracted miRNA 5’-end region human miRNAs were used for miR-mimic (Ambion) using SiPORT Technologies). The exogenous miR- ﬂ I
by Biomart functionalities). “— : : the experimental approach in NeoFX Transfection Agent (Ambion). mimics  expression levels were - \
task short” and similérity -mismatch permitted: max 1 order to investigate their 18h and 72h later cells were collected measured in triplicate by TagMan
greater than 90% were used In - common target sites identified functional role on human target for MTT assay or for RNA and protein MicroRNA Assay (Life Technologies)
blast analysis by MIRANDA genes expression. extractions. using the ABI PRISM 7900HT
platform (Applied Biosystems®, Life
TechnologiesTM) and normalized to
l l \ / snU6 expression.
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after the exogenous zma-miR-172 or mtr-miR-5754 transfection compared to the cells transfected with control miRNA.
Moreover, respectively in HCT116 p53+/+ and HCT116 p53-/- cell lines was observed a 20% and 30% of cell proliferation
reduction, 72 hours after the transfection of the mix of selected plant miRNAs, compared to the control cells (B-C).

On the basis of the positive results obtained by this pilot experimental validation, we are currently studying in the same
cell lines, the effects produced on the entire transcriptome profile (coding and non-coding RNAs) to observe at large and
clarify, direct and indirect effects of these plant miRNAs on human cell pathways related to cell proliferation in cancer

cells.
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