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The purposes of this study were to 

identify differently expressed microRNA 

after high-LET carbon ion irradiated 

human tongue squamous carcinoma 

Tca8113 cells and for further study of the 

microRNA roles in tumor radiotherapy. 
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Our findings indicated that the high-LET 

carbon ion irradiation played a key role 

on miRNA expression of Tca-8113 cells, 

then these differentially expressed 

microRNA may become the potential 

molecular diagnostic biomarkers in 

tumor radiotherapy. 
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From Length distribution of 

tags, peak of length 

distribution about sRNA is 

mainly concentrated in 21-

22nt. It illustrated that the 

sample type of sRNA is 

mainly miRNA，which meets 

the need of our experiment.   
The differently expressed 

microRNA by cluster analysis.   

Via GO function analysis, there were 

23 GO-terms in biological process, 20 

GO-terms in molecular function, 18 

GO-terms in cellular component.   

Control vs R08 KEGG Pathway 

enrichment, The horizontal coordinates 

is rich factor.The bigger rich factor， 

the higher enrichment.The right vertical 

coordinates is pathway. 

Differentially expressed genes (DEGs) 

were divided into up-regulated and 

down-regulated genes, from the 

Hiseq results,we get three up-

regulated genes （ miR-40, miR-

643,miR-53 ） , ten down-regulated 

genes(miR-278, miR-106, miR-31, ect.) 

From scatter plot, the high-LET carbon 

ion irradiation of R08 changed the 

expression profiling of microRNA. Note: 

One point as one miRNA, red: miRNA 

with foldchange>2; blue: miRNA with 

1/2<foldchange<2; green: miRNA with 

foldchange<1/2. 

 The consequence of qRT-PCR 

validated these DEGs， indicated that 

the Hiseq results is reliable. 

Oral Squamous Cell Carcinoma (OSCC) is 

one of the sixth most common cancer the 

world, which accounts for more than 40% 

of head and neck malignant tumors. The 

occurrence and development process of 

OSCC is complex, often include many 

growth factors, the abnormal expression 

of oncogenes and tumor suppressor 

genes. Ionizing radiation can induce the 

microRNAs expression level changes in 

squamous cancer cells, especially the 

heavy ion irradiation. Compared with 

traditional low-LET radiation (e.g. X-ray) , 

the heavy ion radiation not only produce 

free radicals, but also directly interrupt the 

double-stranded DNA, so put tumors at 

high doses, high biological effects of 

Bragg peak, and improve the efficiency of 

radiation therapy. 

 Compared with Control, the high-

LET carbon ion irradiation of R08 

induced the apoptosis of Tca-

8113 cell. 
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