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[ Abstract] Objective  To investigate the possible pathogenesis and clinical feature of
mitochondrial encephalomyopathy with lactic acidemia and stroke-like episodes (MELAS) on the molecular
level by bioinformatics analysis of differential expression genes. Methods The microarray information of
the wild - type cell lines and the mutant cell line with high expression of mtDNA A3243G locus was
downloaded from the GEO database, and the differential expression genes were obtained by the R platform.
Then Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment
analysis were performed, and paired comparison of gene microarray analysis to screen out the same
differently expressed genes, and the protein-protein interaction (PPI) network was used to find the relation
of key genes between MELAS and clinical symptoms. Results A total of 563 differential expression genes
were obtained, of which 250 genes were up-regulated and 313 genes were down-regulated. GO enrichment
analysis showed that the differential expression genes were mainly involved in the extracellular matrix
(ECM) binding biological process, and KEGG pathway involved in phosphatidylinositol 3 -kinase (PI3K)-
serine/threonine kinase (AKT) signaling pathway, tranforming growth factor-f (TGF-B) signaling pathway,
ECM receptor interaction pathway. Using the STRING platform, 9 hubs genes including GNG2, SDC2,
ANXAI, FNI, TNC, CYRG6I, IGFBP3, LTBPI, SERPINDI had been found. PAMRI, GLRXS, SNCA and
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other common differential genes were obtained by paired comparison of 3 groups of gene microarrays.
Conclusions According to the above results, the PI3K-AKT signaling pathway, TGF-B signaling pathway,
ECM receptor interaction pathway and the biological processes of ECM binding were involved in the process
of the mitochondrial energy metabolism, which might be related to the pathogenesis of MELAS. GNG2,
TNC, LTBP1, PAMRI, GLRX5, SNCA and other hubs genes might be related to the clinical manifestations

of MELAS.
[Key words]
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Figure 1

£ R RIBIER P RIEE R, REZHIEE(55.60%,313/563) ik FIH(LREFTR) , D E (44.40%,250/563) %

The clustering of differentially expressed genes showed most genes (55.60%, 313/563) were down-regulated (green
areas indicate) and a few genes (44.40%, 250/563) were up-regulated (red areas indicate).
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Figure 2 The volcano map of differentially
expressed genes showed more genes were
down - regulated than up -regulated (the black
dots in the middle represented genes that
were not significantly differentially expressed,
the
represented up - regulated genes, and the red
dots  below the horizontal axis represented
down-regulated genes).
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Figure 3 The KEGG pathway enrichment analysis selected
total 10 signaling pathways: respectively, HSV - 1 infection
signaling pathway (16 genes, P =0.019), PI3K-AKT signaling
pathway (13 genes, P = 0.014), cytokine - cytokine receptor
interaction pathway (12 genes, P = 0.008), TGF -B signaling
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pathway (6 genes, P = 0.007), IBD (5 genes, P = 0.007),
ECM receptor interaction pathway (5 genes, P = 0.018),
malaria (4 genes, P = 0.012), legionellosis (4 genes, P =
0.018), glycosaminoglycan biosynthesis - chondroitin sulfate/
dermatan sulfate (3 genes, P = 0.006) and synthesis and
degradation of ketone bodies (2 genes, P=0.014).
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Table 1. Paired comparison of multiple gene microarray
analysis results
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Figure 4 Protein-protein interaction network.
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HPLE R pharmacologic remission(PR)
N-L K% %R N-acetyl-aspartate(NAA)
L BN 4 9 7 R P

hepatitis B surface antibody(HbsAb)
LT RAFFERMPL)R  hepatitis B surface antigen( HbsAg)
IR PR hepatitis B ¢ antibody(HBcAb)
LR EBUAR  hepatitis B e antibody(HBeAb)
LI R EHUR  hepatitis B e antigen(HBeAg)
SRR A 1 isocitrate dehydrogenase 1(IDHI)
P E Ik R A W SV

fluorescent quantitative polymerase chain reaction(FQ-PCR)
JEE Ty free thyroxine(FT,)
Glasgow WG 474  Glasgow Outcome Scale( GOS)
Dl 1 22 A 2 i R

primitive neuroectodermal tumor(PNET)
JEAL 443 in situ hybridization(ISH)
BHNFELBAL motor-evoked potential(MEP)

- )~ inE] B .

B MRPEEZS  direct oral anticoagu]ants( DOACs)
MR T8 tumor stem cells(TSCs)
JU 8 B A - 57 4488 S I A IR 8

tumor necrosis factor receptor superfamily member 8

(TNFRSF8)
HERIGK 15 severe traumatic brain injury(sTBI)
IR B I subarachnoid hemorrhage(SAH)

THEALR AL EY
major histocompatibility complex(MHC)

HAL AR F-B  transforming growth factor-B(TGF-B)
SEFEI overall survival(0S)

B TIH8 40 resistance index(RI)

HECF LM histone methyltransferase(HMT)
MBI LR CWALET  histone deacetylases(HDACs)
HE A LB N histone acetyltransferases( HATs)
/MERZEH minimal manifestation(MM)



