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Extracellular Vesicles (EVs)

Aim:

To characterize the Buffalo
colostrum and milk
MIRNA EV cargo

Milk is one of the most promising sources of Extracellular Vesicles (EVs)

o8

S Milk-derived EVs (mEVs) can have anti-inflammatory and immunomodulatory properties

. mMEVs pass the difficult conditions of the gastric environment reaching the intestinal cells
Milk @ mEvsp : :

&}§§ mEVs contain bioactive molecules such as proteins, lipids, RNAs, and metabolites.
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Experimental design

Sampling
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Experimental design

Total RNA extraction and
smallRNA library
preparation
(150bp single-end reads)

Sampling

lllumina small RNA sequencing

smallRNA library preparation
Total RNA extraction (150bp single-end reads)

Colostrum  Milk Form the Illlumina sequencing, a mean of over 33x10° raw
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SmallRNA-seq

Two mapping steps were carried out:
- First alignment on miRNA database (miRbase 22)
- Second alignment on the genome

In both cases Bos taurus was used instead of Bubalus bubalis because there is no specific annotation for buffalo
miRNAs

33 million of raw reads > 28 million after trimming = 33% overall alighment rate of uniquely mapped reads
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Data exploration

Considering genes with a mean normalized count
(normDESeq2) >1 in at least 4 out of 7 samples

Cluster Dendrogram PCA top 100 genes
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Colostrum vs Milk [baseline]
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Cargo comparison
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Target retrieving

Target selection

mir-1 mir-2 mir-3
T T
Target A @ AAAAAAA

Targets were filtered basing on a threshold of miRNA hits
50% of miRNAs
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Huge complexity

A) colosEV-specific miRNA targets
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A) colosEV-specific miRNA targets
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Enriched GO Biological Processes

Huge amount of enriched biological cOlOSEV

i miRNAs Milk-specific . .
processes for: (145) Many biological
Intestinal health \ a processes related to
Immune-inflammatory modulation ' immune-inflammatory
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Enriched GO terms related to cell cycle, cytoskeleton organization, vesicular transport and
ion transport, as well as terms related to the intestinal homestays.

regulation

(8}
..:! R
(] — = - oo
£ = =S (&) ©] e
- — e '
O ‘%
(Tl
c =
o® . . . : : : : . : .
o €  Read quality control 2-step mapping Explorative Differential Expression analysis colosEV-specific Functional analysis on
= & trimming on miRbase and genome analysis and sample-specific mEV-specific colosEV-specific, mEV-specific and
miRNA identification and shared miRNA targets shared miRNA targets
A.D. 1308
DIPARTIMENTO . .
Samanta Mecocci — EAAP2024 — Firenze 02-09-2024

uni pg DI MEDICINA VETERINARIA



Conclusions

v' Presence of molecules, especially miRNAs, potentially capable of modifying metabolic
processes of recipient cells involved in signal transduction, cell cycle and immune
response as for EVs of other previously characterized species

v’ Epigenetic message from colosEVs

v’ the difference is made by the quantity

10 to 100 times higher in colostrum than in milk!!
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Pay attention to the conservation of milk and colostrum which can alter the EV structure thus
literally erasing the beneficial effects of the cargo molecules in receiving individuals
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