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Differentially expressed circular RNAs in human gastric cancer cells
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Abstract: The purpose of this study was to investigate the expression profile of circular RNA (circRNA) in gastric cancer cells MGC-
803, SGC-7901 and NCI-N87 with different degrees of differentiation and normal gastric epithelial cells GES-1. High throughput
circRNA microarray technique was used to detect the differential expression of circRNA between three kinds of differentiated gastric
cancer cells and normal gastric epithelial cells. The interaction of microRNAs (miRNAs) with circRNAs was predicted by bioinfor-
matics software, and circRNA, which might have great significance in gastric cancer, was identified by literature search. The results
showed that there were 79 up-regulated circRNAs and 229 down-regulated circRNAs in gastric cancer cells with different degrees of
differentiation compared with those in normal gastric epithelial cells. Through bioinformatics software analysis and literature retrieval,
it was found that hsa_circ_0001897 was related to the staging and metastasis of gastric cancer, while the miR-150-5p, which
combined with it, was closely related to many kinds of digestive tract tumors, such as colon cancer, liver cancer, and cholangiocar-
cinoma. The miR-16-5p, which has binding sites with hsa_circ_0008106 and hsa_circ 0060456, has been confirmed to be involved in the
development of gastric cancer. The above results suggest that hsa_circ_ 0001897, hsa circ_ 0008106 and hsa_circ_ 0060456 may be
closely related to the occurrence and development of gastric cancer by interacting with miRNA.
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Table 1. Quality assurance of total RNA and cRNA quantification

Total RNA cRNA
Sample OD,,/OD,gy OD,/OD,3, Quantity Volume Concentration Cy3 positive Quantity Volume Concentration
(ng) (uL) (ng/uL) (pmol Cy3/ug)  (ng) (L) (ug/pl)
GES-1.1 1.92 2.47 78 352.80 120 652.94 31.283 53 4.286 6 10 0.428 66
GES-12 1.94 2.46 56376.80 80 704.71 29.639 95 46660 10 0.466 60
GES-13 1.94 2.44 67 057.60 80 838.22 27.396 94 43180 10 0.431 80
MGC-803.1 1.95 2.45 117 630.00 120 980.25 31.554 98 46110 10 0.461 10
MGC-8032 1.95 2.45 88 435.20 120 736.96 30.708 55 4.8423 10 0.484 23
MGC-803.3 1.98 241 142 429.20 120 1186.91 29.985 41 44555 10 0.445 55
SGC-7901.1 1.97 2.38 111 660.00 120 930.50 30.671 96 44601 10 0.446 01
SGC-79012 1.96 242 91425.60 120 761.88 30.336 36 45457 10 0.454 57
SGC-79013 1.96 2.44 151 070.40 160 944.19 28.344 02 4.007 9 10 0.400 79
NCI-N87.1 1.97 2.49 129976.00 160 812.35 30.792 14 49688 10 0.496 68
NCI-N872 1.98 2.42 152 438.40 160 952.74 29.049 60 4.0930 10 0.409 30
NCI-N873 2.00 2.37 146 052.80 160 912.83 29.659 04 45079 10 0.450 79

For spectrophotometer, the OD,,/OD,q, ratio should be close to 2.0 for pure RNA (ratios between 1.8 and 2.1 are acceptable). The
OD,,,/OD,;, ratio should be more than 1.8. If the yield is < 1.65 pg and the specific activity is < 9.0 pmol Cy3/ug, cRNA do not proceed

to the hybridization step.

2. B Emief b w § LR mi T £ Ak LR e AT S cireRNA
Table 2. Top 5 up-regulated expressed circRNAs between gastric cancer cells and normal gastric epithelial cells

No. circRNA Fold change P circRNA type
1 hsa_circ_0003057 2.6909245 0.00001339024 Exonic

2 hsa_circ_0005044 2.6900826 0.00870129595 Intronic

3 hsa_circ_0001944 2.6547592 0.00337411879 Exonic

4 hsa_circ_0091537 24958643 0.00087722301 Exonic

5 hsa_circ_0001829 2.2886607 0.03286896087 Exonic

circRNA type: The location of the circRNA in the chromosome.

K3, B mieAe BF B LA it £ AL T 69775 FcircRNA
Table 3. Top 5 down-regulated expressed circRNAs between gastric cancer cells and normal gastric epithelial cells

No. circRNA Fold change P circRNA type
1 hsa_circ_0022382 12.279 568 4 0.000273 2117 Exonic
2 hsa_circ_0000994 10.698 419 1 0.000 002 434 35 Exonic
3 hsa_circ 0022383 10.386 687 1 0.000 454 694 93 Exonic
4 hsa_circ_0007444 8.968 459 1 0.002 682 606 23 Exonic
5 hsa_circ_0005232 8.295 784 0.000 001 892 63 Exonic

circRNA type: The location of the circRNA in the chromosome.
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Fig. 1. Volcano plot of circRNAs. The red points in plot repre-
sent the differentially expressed circRNAs with statistical signif-
icance between gastric cancer cells and normal gastric epithelial
cells. The left red points represent down-regulation, and the right
red points represent up-regulation.
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Fig. 2. Clustering plot of the differentially expressed circRNAs
between gastric cancer cells and normal gastric epithelial cells.
The result from unsupervised hierarchical clustering analysis
shows distinguishable circRNA expression profiling among
samples. Each column represents the expression profile of a
cell sample, and each row corresponds to a circRNA. “Red”
indicates higher expression level, and “green” indicates lower

expression level.
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%4. hsa_circ_0001897. hsa_circ_00081067=hsa_circ_00604564491% 41z &,
Table 4. Details of hsa_circ_ 0001897, hsa circ_0008106 and hsa_circ 0060456

circRNA Fold change (down-regulated) P circRNA type miRNA binding site

hsa_circ_0001897 1.846 206 2 0.000 065 301 39 Exonic hsa-miR-150-5p
hsa-miR-29a-3p
hsa-miR-29¢-3p
hsa-miR-29b-3p
hsa-miR-767-5p

hsa_circ_0008106 2.055 1494 0.001 133 053 95 Exonic hsa-miR-29b-2-5p
hsa-miR-29a-5p
hsa-miR-518c-5p
hsa-miR-214-3p
hsa-miR-16-5p

hsa circ_ 0060456 1.861 7311 0.001 182 505 61 Exonic hsa-miR-647
hsa-miR-412-3p
hsa-miR-637
hsa-miR-660-3p
hsa-miR-16-5p

circRNA type: The location of the circRNA in the chromosome. For each circRNA, we identified 5 miRNAs with the highest mirSVR

score to establish a “Top-5"" circRNA-miRNA network (1 circRNA connecting to 5 miRNAs)

#%.5. hsa_circ_0001897. hsa_circ_0008106F=hsa_circ_0060456.4 § 5 #m it 44 & ik
Table 5. The expression of hsa_circ_0001897, hsa _circ_0008106 and hsa_circ_0060456 in gastric cancer cells

Fold change
circRNA MGC-803 vs GES-1 SGC-7901 vs GES-1 NCI-N87 vs GES-1
hsa_circ_0001897 1.950 956 1 1.756 716 1 1.836 0797
hsa_circ_0008106 1.834483 0 22221348 2.129 3453
hsa_circ_0060456 1.505 752 4 1.804 972 4 23742517

GES-1 cells were normal gastric epithelial cells and used as the control group.
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Fig. 3. The detailed annotation for circRNA-miRNA interactions. 4/: Complementary situations of hsa_circ_ 0001897 and miR-150-
5p. A2: Complementary situations of hsa_circ_0008106 and miR-16-5p. 43: Complementary situations of hsa_circ_ 0060456 and
miR-16-5p.
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