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High-throughput circular RNA sequencing reveals tumor-specific high expression of

hsa_circ_0001900 in Wilms tumor in association with poor prognosis
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Abstract: Objective To explore the expression profile of circular RNAs (circRNAs) and their potential roles in prognosis and
progression of Wilms' tumor (WT). Methods Four pairs of WT and adjacent tissues were collected for high-throughput
circRNA sequencing to identify the differentially expressed circular RNAs. RT-qPCR was used to verify the expression levels
of the top 6 candidate circRNAs in the clinical samples. hsa_circ_0001900 was selected for analysis of its correlation with
clinicopathological features and prognosis in 34 patients with WT. Sanger sequencing and RNase R digestion experiments were
used to verify the cycling site and structural stability of hsa_circ_0001900 molecule. Results A total of 23 978 circular RNA
molecules were identified in WT tissues by high-throughput circular RNA sequencing, and among them 614 were
differentially expressed in WT. hsa_circ_0001900 showed the highest expression level among the differentially expressed
circRNAs, which was consistent with the findings in clinical tumor samples and the sequencing results. Correlation analysis
showed that hsa_circ_0001900 expression level was positively correlated with WT volume, and the children with high hsa_circ_
0001900 expression had a lowered recurrence-free survival rate. The results of Sanger sequencing verified the circular splice
site sequence of the molecule, and Rnase R digestion assay confirmed its stable covalent structure. Conclusion This study
presents a comprehensive expression profile of circular RNAs in WT, and the expression level of hsa_circ_0001900 is related to
the size of WT and the patients' prognosis, suggesting its possible role as a key driving gene in WT progression.
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Tab.1 Quality control for sequencing results

Samples Output of data (Gb) Q30 (%)
Tumor tissue-1 15.060 88.84
Tumor tissue-2 13.910 88.83
Tumor tissue-3 14.581 89.52
Tumor tissue-4 13.873 89.72
Adjacent control-1 13.325 90.70
Adjacent control-2 14.272 90.45
Adjacent control-3 15.289 90.44
Adjacent control-4 11.826 90.67

Q20=bases of Q=>20/all bases of sequencing, Q30=bases of Q=30/
all bases of sequencing, and Q30 is an order of magnitude more
stringent index than Q20.
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Fig.1 Identification and annotation of circRNAs A: Schematic diagram of Wilms tumor (WT) circular RNA sequencing
analysis. B: Circos showing the full view of the circRNAs, with the outer circles representing chromosomes, the inner
circles representing samples, and the red part of each sample representing "spliced" readings of the circRNAs. C: Venn
diagram of circRN A sequencing data annotated with circBase database.
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Fig.2 Classification and differential expression patterns of circRNAs. A: Circular RNA classification. B: Principal component
analysis (PCA). C: Volcano plot of the differentially expressed circRNAs. Red dots indicate upregulation and blue dots indicate
downregulation. The horizontal dashed line represents the truncated P value of 0.05, and the vertical dashed line represents the 2-
fold logFC value.
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Tab.3 Characteristics of circRNA molecules for expression validation in clinical samples

CireRNA Chromosomal loci D1rect10n qf Genome  Splice sequence Gene ID Gene of Trend gf
ring formation  length length parent expression
hsa circ_ 0008122  chr19:23134080-23136043 + 1964 223 ENSG00000183850 ZNF730 up
hsa circ 0001900  chr9:135881633-135883078 - 1446 425 ENSG00000130559 CAMSAPI1 up
hsa_circ_0006151 chr10:68468123-68470163 - 2041 367 ENSG00000138346 DNA2 up
hsa_circ_0004425  chr9:100498765-100516771 + 18007 364 ENSG00000241697 TMEFF1 up
hsa_circ_ 0075828 Chr6:22020339-22020542 + 204 204 ENSG00000272168 CASC15 up
hsa_circ 0005230  Chrl:172140480-172144437 - 3958 3958 ENSG00000230630  DNM30OS up
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Fig.3 Validation of tumor-specific expression pattern of hsa_circ_0001900 in clinical samples of WT A: Ranking map of circRNA
expression abundance. B: Expression validation of the top 6 circRNAs in clinical samples. C: ROC diagnostic curve of hsa_circ_

0001900. *P<0.05, **P<0.01 vs Tumor group.
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Tab.4 Correlation analysis between hsa_circ_0001900 and clinicopathological features of WT patients

Expression level of hsa_circ_0001900

Clinicopathological features - Total (n=34) P
Low (n=17) High (n=17)

Gender 0.49
Male 10 (29.41%) 7 (20.59%) 17 (50.00%)
Female 7 (20.59%) 10 (29.41%) 17 (50.00%)

Age (year) 0.71
>3 6 (17.65%) 4 (11.76%) 10 (29.41%)
<3 11 (32.35%) 13 (38.24%) 24 (70.59%)

The site of disease 1.00

Left side 10 (29.41%)

Right side 7 (20.59%)
Tumor volume (cm’, Mean=SD) 427.414341.45
Tumor rupture

No 11 (32.35%)

Yes 6 (17.65%)
COG pathological type

FH 8(23.53%)

uFH 9(26.47%)
COG staging

I-1I 6 (17.65%)

11-v 11 (32.35%)
Lymph node metastasis

No 14 (41.18%)

Yes 3 (8.82%)
Tumor recurrence

No 15 (44.12%)
Yes 2 (5.88%)

11 (32.35%) 21 (61.76%)

6 (17.65%) 13 (38.24%)

804.37+£565.61 615.89+498.24 0.025

0.71
13 (38.24%) 24 (70.59%)
4 (11.76%) 10 (29.41%)
0.49
11 (32.35%) 19 (55.88%)
6 (17.65%) 15 (44.12%)
1.00
6 (17.65%) 12 (35.29%)
11 (32.35%) 22 (64.71%)
1.00
15 (44.12%) 29 (85.29%)
2 (5.88%) 5(14.71%)
0.65

13 (38.24%) 28 (82.35%)

4(11.76%) 6 (17.65%)
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