
Article title 

Systematic analyses of the expression, function, and prognostic value of CCNBs in 

breast caner 

Journal name 

Molecular Biology Reports 

Author names 

Xinyu Liu, Yuqi Tang, Shuang Wang, Shutong Liu, Chenglin L, Chunying Sh and Ling 

Li 

Affiliation  

School of Basic Medicine, College of Medicine, Qingdao University, Qingdao 

E-mail address 

Ling Li, liling743@126.com; Chunying Shi, schy1116@163.com 

 

Supplementary material 1 Meta-analysis of CCNB1 and CCNB2 mRNA expression 

in breast cancer. Meta-analysis of the expression profiles of CCNB1 and CCNB2 in BC 

were performed based on the Oncomine database. The intensity of the color indicates 

the corresponding levels of the CCNB1 and CCNB2 expression in BC compared to that 

of normal tissue. Red indicates an upregulated CCNB1 mRNA expression level, 

whereas blue indicates a downregulation. (A) Meta-analysis of the CCNB1 expression 

in BC. (B) Meta-analysis of CCNB2 expression in BC.  
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Supplementary material 2 Analysis and verification of the CCNBs expression in 

breast cancer cell lines. (A) The CCNB1 mRNA expression level in various types of 

cancer cell lines (CCLE). (B) The CCNB1 mRNA expression level in BC tissue was 

significantly higher than that in normal samples. (C) The CCNB2 mRNA expression 

level in various types of cancer cell lines (CCLE). (D) The CCNB2 mRNA expression 

level in BC tissue was significantly higher than that in normal samples. (E) The CCNB3 

mRNA expression level in various types of cancer cell lines (CCLE). (F) The CCNB3 

mRNA expression level in BC tissue was not significantly higher than that in normal 

samples. *P<0.05. 

 

 



Supplementary material 3 Analysis of the prognostic value of CCNB1 in breast cancer. 

The correlation of CCNB1 expression with relapse free survival was analyzed by the 

Kaplan-Meier plotter in (A) all patients with breast cancer, and various subtypes of BC, 

including (B) progesterone receptor-positive (PR-positive), (C) progesterone receptor-

negative (PR-negative), (D) basal-like, (E) estrogen receptor-positive (ER-positive), (F) 

estrogen receptor-negative (ER-negative), (G) human epidermal growth factor receptor 

2-positive (Her2-positive), (H) human epidermal growth factor receptor 2-negative 

(Her2-negative), (I) Luminal A, (J) Luminal B, (k) lymphnode-positive and (L) lymph 

node-negative. 

 

 

 

 

 

 

 

 



Supplementary material 4 Analysis of the prognostic value of CCNB2 in breast cancer. 

The correlation of CCNB2 expression with relapse free survival was analyzed by the 

Kaplan-Meier plotter in (A) all patients with breast cancer, and various subtypes of BC, 

including (B) progesterone receptor-positive (PR-positive), (C) progesterone receptor-

negative (PR-negative), (D) basal-like, (E) estrogen receptor-positive (ER-positive), (F) 

estrogen receptor-negative (ER-negative), (G) human epidermal growth factor receptor 

2-positive (Her2-positive), (H) human epidermal growth factor receptor 2-negative 

(Her2-negative), (I) Luminal A, (J) Luminal B, (k) lymphnode-positive and (L) lymph 

node-negative. 

 

 

 

 

 

 

 

 



Supplementary material 5 Alterations and correlation between members of CCNBs 

in breast cancer. (A) The analyses of CCNBs alterations in BC were performed by 

cBioPortal database. Using GEPIA database, correlation analysis of various CCNBs in 

BC were as follows: (B) CCNB1 with CCNB2, (C) CCNB1 with CCNB3 and (D) 

CCNB2 with CCNB3. 

 

 

 

 

 

 

 

 

 

 



Supplementary material 6 Cell cycle and P53 signaling pathway regulated by the 

CCNBs alterations in breast cancer. Using DAVID database, the (A) Cell cycle and (B) 

P53 signaling pathway regulated by the CCNBs alterations in BC were shown. 

 

 

 

 

 



Table 1. Correlation of miRNA-CCNB1 pairs identified by ENCORI database. 

No. miRNA Coefficient-R P value 

1 hsa-miR-101-3p -0.245 2.76E-16 

2 hsa-miR-199a-3p -0.034 2.65E-01 

3 hsa-miR-139-5p -0.224 8.99E-14 

4 hsa-miR-181c-5p -0.135 7.83E-06 

5 hsa-miR-218-5p -0.147 1.18E-06 

6 hsa-miR-144-3p -0.002 9.40E-01 

7 hsa-miR-379-5p -0.177 4.40E-09 

8 hsa-miR-382-5p -0.122 5.23E-05 

9 hsa-miR-410-3p -0.189 3.49E-10 

10 hsa-miR-494-3p -0.14 3.86E-06 

11 hsa-miR-181d-5p -0.065 3.28E-02 

12 hsa-miR-519d-3p -0.037 2.29E-01 

13 hsa-miR-520g-3p -0.005 8.59E-01 

14 hsa-miR-520h -0.013 3  6.62e-1 

15 hsa-miR-199b-3p -0.033 2.79E-01 

16 hsa-miR-140-3p -0.133 1.14E-05 

17 hsa-miR-488-3p -0.098 1.19E-03 

18 hsa-miR-889-3p -0.127 2.75E-05 

19 hsa-miR-944 -0.093 2.24E-03 

20 hsa-miR-3163 -0.066 2.87E-02 

21 hsa-miR-5590-3p -0.045 1.41E-01 

22 hsa-miR-6504-5p -0.022 4.72E-01 

23 hsa-miR-208a-3p 0.015 6.23E-01 

24 hsa-miR-181a-5p 0.019 5.39E-01 

25 hsa-miR-181b-5p 0.138 5.37E-06 

26 hsa-miR-212-3p 0.064 3.39E-02 

27 hsa-miR-132-3p 0.041 1.76E-01 

28 hsa-miR-140-5p 0.086 4.43E-03 

29 hsa-miR-142-5p 0.253 2.92E-17 

30 hsa-miR-149-5p 0.072 1.75E-02 

31 hsa-miR-193a-3p 0.135 8.74E-06 

32 hsa-miR-193b-3p 0.227 3.85E-14 

33 hsa-miR-512-3p 0.106 4.66E-04 

34 hsa-miR-545-3p 0.071 1.97E-02 

35 hsa-miR-582-5p 0.07 2.04E-02 

36 hsa-miR-802 0.117 1.18E-04 

37 hsa-miR-582-3p 0.171 1.43E-08 

38 hsa-miR-208b-3p 0.033 33  2.77e-1 

39 hsa-miR-513b-5p 0.01 7.30E-01 

40 hsa-miR-3121-3p 0.054 7.69E-02 

41 hsa-miR-2355-5p 0.207 5.31E-12 

42 hsa-miR-4726-5p 0.139 4.17E-06 



Table 2. Correlation of miRNA-CCNB2 pairs identified by ENCORI database. 

No. miRNA Coefficient-R P value 

1 hsa-miR-335-5p -0.087 4.33E-03 

2 hsa-miR-433-3p -0.181 1.89E-09 

3 hsa-miR-3129-5p -0.049 1.04E-01 

4 hsa-miR-582-3p 0.186 7.12E-10 

5 hsa-miR-670-3p 0.012 6.91E-01 

 

 

 

 

 

 

 

 


