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Abstract Background and Aims: Exosomes are small vesicles containing diverse RNAs and proteins, and those secreted
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from tumor cells carry considerable genetic information of the tumor cells. So, investigations of the specific
mRNAs in the exosomes may provide chances for finding new molecular markers and therapeutic targets of
tumors. This study was undertaken to investigate the expression profiles of the exosomal RNAs in hepatocellular
carcinoma (HCC) patients and their potential functions by high-throughput screening and bioinformatics
method.

Methods: The venous blood samples were collected from 3 HCC patients and 3 healthy subjects, the serum
exosomes were extracted by using exosome isolation kit, and exosomal RNAs were extracted by Magen kit. Then,
the serum exosomal mRNAs were purified, reverse-transcribed into cDNAs, amplified by PCR, and identified by
sequencing. Finally, the obtained data were compared with the reference data after quality assessment (BAM files)
and the differentially expressed exosomal mRNAs were identified and evaluated, and the GO and KEGG Pathway
enrichment analysis were used to annotate the function and pathway of the differentially expressed genes.

Results: In HCC patients compared with healthy subjects, there were 397 up-regulated exosomal mRNAs and
192 down-regulated was up-regulated exosomal mRNAs, in which 17 genes such as NRGN, PF4 and RGS18
were significantly up-regulated, and 14 genes such as CXCL8, MORF4L2 and SYCP1 were significantly down-
regulated. GO enrichment analysis showed that the target genes of the up-regulated exosomal mRNAs were
related to the protein binding, protein heterodimerization activity, regulation of the immune system process of
adjusting and second extracellular vesicles, outside the cell organelles, stress reaction and so on, while the target
genes of down-regulated exosomal mRNAs were related to olfactory receptor activity, cytokine activity, CXCR
chemokine receptor binding, intermediate filaments, intermediate filamentous cytoskeleton. KEGG pathway
analysis showed that and 30 pathways were significantly enriched in the up-regulated exosomal mRNAs and 9
pathways were significantly enriched in the down-regulated exosomal mRNAs, in which, the platelet activation,
Rap 1 signaling pathway, phagocytosis, viral carcinogenesis, regulation of actin cytoskeleton and antigen
processing and presentation were the most abundant and significant pathways in the upregulated exosome
mRNA, while, the basal transcription factor and cytokine-cytokine receptor interaction were the most abundant
and significant pathways in the down-regulated exosomal mRNAs.

Conclusion: There is a significant difference in expression profile in serum exosomal mRNAs between HCC
patients and healthy individuals, which may be closely related to the occurrence, development and metastasis of
HCC, and also provide a basis for finding new diagnostic markers and therapeutic targets.

Carcinoma, Hepatocellular; Exosomes; RNA, Messenger; Biomarkers, Tumor
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Figure 1 Volcanic map of the mRNAs with differential expression
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Table 1 The exosomal mRNAs with significantly different expressions between the two group

mRNA RNA 2571 FEIH FE R 2 Log2 (fold change ) P
NM_001126181.1 mRNA NRGN E{Slie ] 3.657617454 0.000922185
NM_006176.2 mRNA NRGN BB A it 3.532022736 0.001263149
NM_002619.3 mRNA PF4 EEl e 3.517962473 0.002894941
NM_130782.2 mRNA RGS18 E{Slhie ] 3.358151332 0.030458394
NM_002704.3 mRNA PPBP R A i 3.228366412 0.017874175
NM_014380.2 mRNA BEX3 EElie ] 3.075346704 1.69E-07
NM_021109.3 mRNA TMSB4X Ge{=pie 3.025417657 0.030113849
NM_002727.3 mRNA SRGN ESIiE ] 2.834783891 0.016251181
NM_000129.3 mRNA FI13A1 gt 2.829778398 0.010467425
NM_004048.2 mRNA B2M E{Slie ] 2.814042874 0.037556495
NM_030773.3 mRNA TUBBI E{SlniE ] 2.733704502 0.008312526
NM_001101.3 mRNA ACTB EElie T 2.698418532 0.035903098
NM_002970.3 mRNA SAT1 G =piE 2.636033419 0.021323284
NM_005514.7 mRNA HLA-B E{Shie ] 2.607465232 0.012074514
NM_001321053.1 mRNA SRGN EElie T 2.589231164 0.02241961
NM_002736.2 mRNA PRKAR2B EEle ] 2.541893658 0.029694094
NM_002620.3 mRNA PF4V1 GBSl 2537698144 0.002589005
NM_001282541.1 mRNA SYCP1 BB A Rt -1.901671799 1.23E-05
NM_001282542.1 mRNA SYCP1 EEle -1.909400883 1.09E-05
NM_001142427.1 mRNA MORF4L2 E{Slhie ] -1.917381194 6.98E-08
NM_001142418.1 mRNA MORF4L2 E{S e -1.921683395 2.48E-08
NM_001136025.4 mRNA PLS3 EElie ] -1.923888886 5.84E-09
NM_001142426.1 mRNA MORF412 Ge{=piET -1.924537387 4.23E-07
NM_001142421.1 mRNA MORF4L2 BB A B it -1.924749837 7.07E-08
NM_001142420.1 mRNA MORF41.2 EAEIiE ] -1.929036325 2.79E-07
NM_001142425.1 mRNA MORF4L2 & H i -1.933151847 7.50E-08
NM_001142423.1 mRNA MORF4L2 EASIE ] -1.940263429 7.69E-08
NM_003176.3 mRNA SYCPI1 S T -1.941506196 8.64E-06
NM_001142419.1 mRNA MORF4L2 BRI -1.946314003 4.07E-08
NM_012286.2 mRNA MORF412 B T it —1.988287748 2.47E-08
NM_000584.3 mRNA CXCL8 Gl —2.673415581 2.81E-11
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Figure 2 Hierarchical clustering analysis of differentially

expressed exosomal mRNAs
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Figure 3 GO analysis of the down-regulated mRNAs
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Figure 4 GO analysis of the up-regulated mRNAs
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Figure 5 KEGG pathway analysis of the down-regulated mRNAs
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Figure 6 KEGG pathway analysis of the up-regulated mRNAs
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