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Differences in expression profiles of circular RNA between luminal breast cancer cells

and normal breast cells
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Abstract: Objective To investigate the differences in the expression profiles of circular RNA (circRNA) between luminal breast
cancer cells and normal breast cells. Methods Total RNA extracted from luminal breast cancer cells MCF7 and normal breast
cells MCF10A was digested with Rnase R to remove linear RNAs and enrich circRNAs. The enriched circRNAs were amplified
and transcribed into fluorescent cRNAs using a random priming method, and were hybridized onto the circRNA
hybridization array. The circRNA expression profiles of MCF7 and MCF10A cells were analyzed using Agilent Feature
Extraction software. Quantile normalization and subsequent data processing were performed, and volcano plot filtering and
hierarchical clustering were utilized to analyze the circRNA expression patterns. The expressions of 3 circRNAs with
significant log fold changes were validated using qPCR. Results The hybridization array data revealed significant differences
in the circRNA expression profiles between MCF7 and MCF10A cells. Compared with those of MCF10A cells, the 12910
circRNAs expressed in MCF7 cells showed 5964 up-regulated, 81 consistently regulated, and 6865 down-regulated circRNAs;
343 circRNAs showed a log fold change by more than 2 folds, among which 213 circRNAs were up-regulated and 130 were
down-regulated. Nine circRNAs showed differential expressions by more than 2 folds, including 8 up-regulated ones, namely
hsa_circRNA_061260 (6.02 folds), hsa_circRNA_103933 (5.96 folds), hsa_circRNA_005239 (5.84 folds), hsa_circRNA_100689
(5.69 folds), hsa_circRNA_004087 (5.60 folds), hsa_circRNA_104420 (5.25 folds), hsa_circRNA_104421 (5.13 folds) and
hsa_circRNA_101222 (5.03 folds); only one circRNA was down-regulated, namely hsa_circRNA_104864 (5.09 folds). The
expressions of hsa_circRNA_100689, hsa_circRNA_005239 and hsa_circRNA_104864 were further validated by qPCR, which
yielded consistent results with the microarray data. Conclusion The circRNA expression profiles differ significantly between
luminal breast cancer cells and normal breast cells. These differentially expressed circRNAs may serve as potential novel
targets for the diagnosis of luminal breast cancer.
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Tab.1 Quantity and quality control of the total RNA extracted from the cells

Sample ID Assorso Ratio Assorzo Ratio Conc (ng/uL)  Volume (uL) Quantity (ng) QC result (pass or fail)
MCF10A-1 1.99 2.36 837.1 80 66968 Pass
MCF10A-2 1.98 2.34 769.49 80 61559.2 Pass
MCF10A-3 2.03 2.39 864.13 80 69130.4 Pass
MCF7-1 2.05 2.29 893.75 60 53625 Pass
MCF7-2 1.99 241 796.24 60 47774.4 Pass
MCF7-3 2.01 24 918.99 60 55139.4 Pass

The acceptable Axps ratio for pure total RNA is between 1.8 and 2.1. The acceptable Axps ratio for pure total RNA
should be more than 1.8.
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EPEOEAE S K R B 5 A Agilent Feature
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Fig.1 RNA agarose gel electrophoresis. 1:
Total RNA of MCF7 cells; 2: Total RNA
sample of MCF10A cells.
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Fig.2 Results of circRNA hybridization chip. A: circRNA expression profile of MCF7 cells; B: circRNA

expression profile of MCF10A profile.
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