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Introduction

Exosomes from human umbilical cord mesenchymal stem cells at passage 2 and 5:
a comparative study on microRNA profiles

Lin Qing-keng"?, Yin De-hong?, Liu Ju-fen?, Zhang Xue-juan®™?2, Bai Ying-ying"?, Song Yi-jia"?, Pan Xing-hua?,
Liu-Gao Mi-yang® (‘*Kunming General Hospital Clinical College of Kunming Medical University, Kunming
650032, Yunnan Province, China; “Cell Biological Therapy Center of Kunming General Hospital of PLA, Cell
Biological Medicine integrated Engineering Laboratory of State and Region of Yunnan Province, the Stem Cell
Therapy Key Laboratory of Yunnan Province, Kunming 650032, Yunnan Province, China)

Abstract

BACKGROUND: Exosomes have the function of some mesenchymal stem cells. Understanding the substance
composition that plays a representative role in mesenchymal stem cell exosomes will provide clues for further
exploration of synthetic exosome analogues.

OBJECTIVE: To investigate the difference of microRNA expression profiles in exosomes derived from passage
2 and 5 human umbilical cord mesenchymal stem cells (hUC-MSCs).

METHODS: Exosomes in the supernatant of passage 2 and 5 hUC-MSCs were extracted by ultra-high speed
centrifugation. The established library was sequenced by using high-throughput sequencing technology. Then
we analyzed the sequence results so as to understand the microRNA expression between different groups, and
finally did a cluster analysis.

RESULTS AND CONCLUSION: 427 657 kinds of microRNAs were detected in the exosomes from passage 2
hUC-MSCs, accounting for 68.93% of the total microRNAs detected; and 119283 microRNAs were detected in
the exosomes from passage 5 hUC-MSCs, accounting for 19.22% of the total microRNAs detected. There were
73 526 microRNAs shared between the exosomes from passage 2 and passage 5 hUC-MSCs, accounting for
11.85% of the total microRNAs detected. Bioinformatics analysis (cluster analysis) results showed that these
miRNAs were likely to be involved in 161 biological processes, including cell repair, immune and anti-aging.
The microRNAs in exosomes from passage 2 to passage 5 hUC-MSCs were largely different. Partial miRNAs
exhibited significantly reduced copy numbers. The top five microRNAs with a higher amount, including
has-miR-146a-5p, has-miR-191-5p, has-miR-493-3p, has-miR-423-5p, and has-miR-134-5p, have the potential
to be the component of synthetic exosome analogues.

Subject headings: Umbilical Cord; Mesenchymal Stem Cells; Exosomes; MicroRNAs; High-Throughput
Screening Assays; Tissue Engineering

Funding: the Animal Special Fund of PLA, No. SYDW(2016)004; the Key Laboratory Project of Yunnan
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Figure 1 Human umbilical cord mesenchymal stem cell growth and morphology under inverted microscope (x40)
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Figure 2 Flow cytometry detection of cell surface antigens of human umbilical cord mesenchymal stem cells
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Figure 3 Osteogenic, chondrogenic and adipogenic differentiation of human umbilical cord mesenchymal stem cells (x100)
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Figure 4 Transmission electron microscopy observation of Figure 5 High-throughput sequencing of exosome microRNAs
exosome morphology (x120 000) (Wayne diagram)
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R1 2% 5 KABHEFERTHMINLED mRNA 255K
Table 1 Differential expression of microRNAs in the exosomes from
human umbilical cord mesenchymal stem cells at passage 2 and 5

miRNA_ID #5480 218 up/down log2(foldchange) P &

hsa-miR-146a-3p 124.612 3 1.236 1 down -6.655 5 7.45x10°
hsa-miR-345-3p  27.6916 0.309 down -6.4857 0.094 203
hsa-miR-5708 27.6916 0.309 down -6.4857 0.094 203
hsa-miR-4443 27.6916 0.618 down -54857 0.094 203
hsa-miR-9-3p 27.6916 0.618 down -54857 0.094 203
hsa-miR-1226-5p 13.8458 0.309 down -5.4857 0.285 714
hsa-miR-2276-5p 13.8458 0.309 down -5.4857 0.285 714
hsa-miR-3198 13.8458 0.309 down -5.4857 0.285 714
hsa-miR-3912-3p 13.8458 0.309 down -5.4857 0.285 714
hsa-miR-4638-3p 13.8458 0.309 down -5.4857 0.285 714
hsa-miR-4709-5p 13.8458 0.309 down -5.4857 0.285 714
hsa-miR-6715a-3p 13.8458 0.309 down -5.4857 0.285 714
hsa-miR-4664-3p 55.3833 1.5451 down  -5.1637 0.009 224
hsa-miR-937-3p  55.3833 1.5451 down -5.1637 0.009 224
hsa-miR-1193 13.8458 0.618 down -4.4857 0.285 714
hsa-miR-3148 13.8458 0.618 down -4.4857 0.285 714
hsa-miR-4745-5p 13.8458 0.618 down -4.4857 0.285 714
hsa-miR-5699-3p 13.8458 0.618 down -4.4857 0.285 714
hsa-miR-642a-3p 13.8458 0.618 down -4.4857 0.285 714
hsa-miR-6875-5p 13.8458 0.618 down -4.4857 0.285 714
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