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Abstract: Objective To detect the expression level of circular RNA (circRNA) hsa_circ_005230 in the plasma of
primary hepatocellular carcinoma ( HCC) , and to explore its clinical value in the diagnosis and prognosis of HCC.
Methods The non-coding RNA high-throughput sequencing data in the GEO database was used to screen the cir-
cRNA expression in HCC ( cancer tissue/paracancerous tissue ). RT-qPCR was used to detect hsa_circ_005230 in
the plasma of 60 HCC patients, 30 hepatitis B patients and 30 healthy people. Expression levels and their relation-
ship with clinicopathological characteristics of HCC patients were evaluated. The receiver operating characteristic
(ROC) curve to evaluate the clinical value of hsa_circ_005230 in the diagnosis of HCC. Survival analysis was per-
formed by Kaplan-Meier method, and multivariate prognostic analysis was performed by Cox regression. Results
The most significant up-regulated expression was found in hsa_circ_005230 from the GEO database. The expression
level of hsa_circ_005230 in plasma of HCC patients was significantly higher than that of hepatitis B group and
healthy control group ( P<0.01) ; The increase of hsa_circ_005230 expression was related to tumor size ( P<0. 05)
and to the stage of tumor lymph node metastasis (P<0.01); ROC analysis showed that the area under the ROC
curve (AUC) of plasma hsa_circ_005230 in differentiating HCC from healthy people was 0. 69, the sensitivity was 70%,
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and the specificity was 82 %. The overall survival rate of patients with high hsa_circ_005230 level was significantly

lower than that of patients with low hsa_circ_005230 level. Univariate analysis showed that alpa-fetoprotein( AFP)
(P<0.01) and hsa_circ_005230 ( P<0.01) were related factors affecting the prognosis of HCC. Cox multivariate

analysis revealed that hsa_circ_005230 was an independent prognostic indicator in HCC patients. Conclusions The

hsa_circ_005230 may be used as a new biological marker for the diagnosis and prognostic evaluation of HCC.
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Fig 1 Screening of differential circRNAs in HCC and adjacent tissues
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Table 1 Information of the top 20 up- and down-regulated circRNAs in HCC tissues

gene name logFC P value gene name logFC P value

hsa_circ_005230 12. 34083976 1. 99E-59 hsa_circ_0007976 =7.743929472 2.59E-05
hsa_circ_0003060 11. 13184308 9.98E-38 hsa_circ_0046964 ~7.391445495 7.28E-05
hsa_circ_0005657 8. 544439643 8. 19E-11 hsa_cirec_0057908 =7. 110448478 0. 000181231
hsa_circ_0017615 7.956154119 5.31E-07 hsa_circ_0004439 =7.06009967 0. 000185511
hsa_circ_0004846 8. 140521898 2.87E-06 hsa_circ_0006288 =7.090377937 0. 00019625
hsa_circ_0007282 7. 048131085 0. 000289826 hsa_circ_0007961 -6.943011567 0. 000241038
hsa_circ_0027862 6. 9573909 0. 000309241 hsa_circ_0008764 -7.010086333 0. 000253507
hsa_circ_0001647 4.490927671 0. 000362005 hsa_circ_0073659 -6. 997533256 0. 000270997
hsa_circ_0002104 6. 736422582 0. 000433341 hsa_circ_0065230 =7.100584092 0. 000307278
hsa_circ_0060263 6. 782335702 0. 000516428 hsa_circ_0057553 —6. 988858465 0. 00035157
hsa_circ_0023736 6.730744216 0. 000555709 hsa_circ_0061774 -6. 865610428 0. 000458742
hsa_circ_0002473 3.951044465 0. 000618706 hsa_circ_0078210 —-6.971793348 0. 00051519
hsa_circ_0048687 6. 867049806 0. 00064231 hsa_circ_0005229 -6.79336975 0. 000546123
hsa_circ_0008668 6. 818583783 0. 000693807 hsa_circ_0000378 —1.774527202 0. 000557572
hsa_circ_0023275 6.610351117 0. 00070505 hsa_cire_0003579 -6. 73081106 0. 000629516
hsa_circ_0013587 6. 508006236 0. 000718586 hsa_circ_0004817 -6. 876931763 0. 000689366
hsa_circ_0006132 1. 65980133 0. 000728751 hsa_circ_0037897 -6. 499802746 0. 000700422
hsa_circ_0065617 6. 686151773 0. 000752421 hsa_circ_0019240 —6. 738144642 0. 000714032
hsa_circ_0009105 6. 366485007 0. 000972775 hsa_circ_0002658 -6. 508949059 0. 000810554
hsa_circ_0069191 6. 366484963 0. 00097662 hsa_circ_0088023 —6. 57338499 0. 000824345
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2.2 AESAIMF S hsa_circ_005230 IR ZEKFE
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FET ORI R A AR A4 (P<0.01) (K1 2),

6

relative expression of has-circ-005230

control

hepatitis B HCC

"P<0. 01 compared with control and hepatitis B group.
B2 Hsa_circ_005230 #£ HCC,Z AT &7
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Fig 2 Hsa_circ_005230 is expressed in HCC, hepatitis B
and healthy people (x+s,n=30/30/60)
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Table 2 Expression and clinicopathological characteristics
of hsa_circ_005230 in HCC patients

hsa_circ_005230

clinicopathological case .
expression P value
features (n=60)
high low
gender
man 35 19 16 0.520
woman 25 10 15
age/year
<60 24 13 10 0. 148
=60 36 16 20
smoking status
smoking 34 19 15 0.252
no smoking 26 10 16
alcoholic cirrhosis
present 17 9 8 0. 981
absent 43 20 23
HBYV infection
positive 23 14 9 0.280
negative 37 17 20
tumor size/cm
<5 38" 19 17 0. 011
>5 22 10 12
TNM stage
[-1 38" 20 26 0. 005
Ir-v 22 9 13
AFP (ng/mL)
positive 46 20 26 0.354
negative 14 9 5
differentiation grade
well/moderate 35 18 17 0.257
poor/undifferentiated 25 11 14

Abbreviations; AFP. alpha-fetoprotein; hsa_circ _005230. hsa_ circular _
005230; HCC. hepatocellular carcinoma; HBV. hepatitis B virus;
TNM. tumor lymph node metastasis; “P<0.05 compared with tumor
size >5 or TNM stage Il -1IV.
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Fig 3 Clinical value of hsa_circ_005230 in the diagnosis

of primary hepatocellular carcinoma
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Fig 4 Relationship between the expression level of
hsa_circ_005230 and the prognosis and

survival time of HCC patients
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Table 3 Univariate and multivariate analysis of prognostic factors for overall survival time in HCC patients

single factor analysis

multifactor analysis

parameter

HR 95% CI P value HR 95% CI P value
gender (male vs female) 0. 871 0.461-1.578 0. 837
age/year( =60 vs <60) 0.814 0.448-1.421 0. 650
smoking status (smoking vs no smoking) 1. 138 0.575-1.778 0. 504
alcoholic cirrhosis ( present vs absent) 1. 001 0.528-1.893 0. 861
HBYV infection (positive vs negative ) 1. 064 0. 550~-1. 667 0. 668
tumor size (>5vs <5) 0.940 0.458-1. 480 0.737
TNM stage( -1V »s T-1) 1.855 1.083-3. 157 0.492
AFP (positive vs negative) * 0.775 0.505-1. 562 0. 009 0. 345
differentiation grade ( poorly/undifferentiated vs well/moderately) 1. 004 0.471-1.556 0. 823
hsa_circ_005230expression ( high vs low) * 2.252 1. 360-3. 785 0.002 1.827 1.021-3. 471 0. 035

AFP. alpha-fetoprotein; HBV. hepatitis B virus; HR. Hazard ratio.
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