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[Abstract] Objective: To investigate the expression of RNA binding motif protein 7(RBM7) in human breast cancer cell MDA-MB-
231, and its effects on the expression of A-kinase anchoring protein 12(AKAP12). Methods: MDA-MB-231 cells were transfected with
lentiviruses for RBM7 overexpression, knockdown (experimental group) and the corresponding control lentivirus (control group)
respectively. Stable transfected cell lines were selected with puromycin and verified via fluorescence microscopy. The expression of
RBM7 after transfection was verified by gqRT-PCR and Western blot experiments, respectively, and the effect of RBM7 expression
change on AKAP12 expression was observed. Gene ontology (GO) enrichment analysis was performed on the differentially expressed
genes obtained by RNA-sequence, and revealed significantly enriched pathways regulated by RBM7. At the same time, the UALCAN
database was employed to assess AKAP12 expression in breast cancer. The relationship between RBM7 and AKAP12 was studied by

RNA binding protein immunoprecipitation (RIP) assays. Furthermore, immunohistochemicalanalysis was performed to delineate the
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relationship between RBM7 and AKAP12 in breast cancer tissues. Results: After transfecting MDA-MB-231 breast cancer cells with

lentiviruses for RBM7 overexpression and knockdown respectively and screening with puromycin for 2 weeks, stably transfected cell

lines with RBM7 overexpression and knockdown were obtained. GO enrichment analysis of differentially expressed genes obtained by

RNA-sequence revealed that the genes significantly affected by RBM7 were mainly enriched in the cell cycle pathway. Moreover, the

UALCAN database analysis showed that AKAP12 was lowly expressed in breast cancer (P < 0.05). It was observed that overexpression
of RBM7 could downregulate RNA and protein expression of AKAP12, and knockdown of RBM7 upregulated RNA and protein
expression of AKAP12 via qRT-PCR and Western blot (P < 0.05). RIP assays revealed that RBM7 could directly bind to mRNA of

AKAP12 (P < 0.05). Immunohistochemical analysis also showed that there was a significant negative correlation between the

expression of RBM7 and AKAP12 in human breast cancer tissues (P < 0.05). Conclusion: RBM7 downregulates the expression of
AKAPI12 in breast cancer cell MDA-MB-231 and breast cancer tissues.
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A: The overexpression of RBM7 regulated RNA expression of RBM7 in breast cancer cell MDA-MB-231 via qRT-PCR (n=3, P < 0.05). B, C: The
overexpression of RBM7 regulated protein expression of RBM7 in breast cancer cell MDA-MB-231 via Western blot (n=3, P < 0.05). D: The knock-
down of RBM7 regulated RNA expression of RBM7 in breast cancer cell MDA-MB-231 via qRT-PCR (n=3, P < 0.05). E, F: The knockdown of RBM7
regulated protein expression of RBM7 in breast cancer cell MDA-MB-231 via Western blot(n=3, P < 0.05).
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Figure 1
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The validation of RBM7 overexpression and knockdown in breast cancer cell MDA-MB-231
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A: The main pathway regulated by RBM7 was identified through RNA-sequence. B: The expression of AKAP12 in various cancers from UALCAN

database was investigated. breast cancer: normal (n=18), primary tumor(n=125); colon cancer: normal (n=100) , primary tumor(n=97) ; ovarian cancer:

normal (n=25) , primary tumor (n=100) ; clear cell renal cell carcinoma (RCC) : normal (n=84) , primary tumor (n=110) ; uterine confined endometrial

cancer (UCEC) : normal (n=31) , primary tumor(n=100) ; lung cancer: normal (n=111), primary tumor(n=111). C: The expression of AKAP12 in breast

cancer from UALCAN database was investigated. Compared with the Normal group, P < 0.05.
El2 RBM7MIEEEEERE AKAPI2 E ABHERAPHEAREER
Figure 2 The main pathway regulated by RBM7 and the protein expression of AKAP12 in cancers
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A:The overexpression of RBM7 regulated RNA expression of AKAP12 in breast cancer cell MDA-MB-231 via qRT-PCR. B, C: The overexpresion
of RBM7 regulated protein expression of AKAP12 in breast cancer cell MDA-MB-231 via Western blot. D: The knockdown of RBM7 regulated RNA
expression of AKAP12 in breast cancer cell MDA-MB-231 via qRT-PCR. E, F: The knockdown of RBM7 regulated protein expression of AKAP12 in
breast cancer cell MDA-MB-231 via Western blot. 'P < 0.05(n=3).

E3 MDA-MB-231 | BREEZHAEH RBM7 $2if 75 AKAP12 B3R5
Figure 3 RBM7 negatively regulated the expression of AKAP12 in breast cancer cell MDA-MB-231
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A: MDA-MB-231 cell lysates were collected and immunoprecipitat-
ed with RBM7 antibody or control IgG followed by RT-PCR to detect
AKAP12 mRNA levels. B: MDA-MB-231 cell lysates were collected and
immunoprecipitated with RBM7 antibody or control IgG followed by qRT-
PCR to detect AKAP12 mRNA levels. "P < 0.05(n=3).
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Figure 4 RBM7 binded to AKAP12 mRNA to regulate

AKAP12 expression
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A: RBM7 expression was higher in 24 human breast cancer tissues
(x4). The arrow showed the location of RBM7 in breast cancer cell was in
nuclear(x80). B: AKAP12 expression was higher in human breast cancer
tissues (X4). The arrow showed the location of AKAP12 in breast cancer

cell was in the cytoplasm(x80).
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Figure 5 The expression of RBM7 and AKAP12 in human-

breast cancer tissues
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Table 1

pathological characteristics of patients

The relationship between the expression of RBM7 and AKAP12 proteins in breast cancer tissues and the clinico-

Clinic pathological characteristic Case(n) RBM?7 high expression(n=15)[n(%)] RBM7 low expression(n=9)[n(%) ] P

AKAP12 0.003
High expression 9 2(22.22) 7(717.78)
Low expression 15 13(86.67) 2(13.33)

Age >0.05
=50 years 11 6(54.55) 5(45.45)
<50 years 11 8(72.73) 3(27.27)

Tumor size >0.05
>2cm 9 6(66.67) 3(33.33)
<2cm 13 8(61.54) 5(38.46)

Lymph node metastasis >0.05
Present 9 4(44.44) 5(55.56)
Absent 13 10(76.92) 3(23.08)

Pathological grade >0.05
m-v 14 9(64.29) 5(35.7D
-1 8 5(62.50) 3(37.50)
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