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According to the latest global statistics for 2020, breast cancer (BC) has taken first
place in the incidence of epithelial tumors, ahead of lung cancer, and is the main cause of
mortality from cancer pathology among women around the world. Recently, the critical
role of non-coding RNAs (ncRNAs) in the regulation of genes and signaling pathways in
cancer pathogenesis, particularly apoptosis, has been identified.

The aim of our work was to identify new aberrantly expressed long non-coding RNAs
and mRNAs in BC, as well as to study their possible interactions in BC.

Materials and Methods. Total RNA was isolated from paired breast cancer samples
according to the standard method. Reverse transcription was performed using the MMLV
RT kit # SK021 (Evrogen, Moscow, Russia), and qPCR was performed on a Bio-Rad CFX96
Real-Time PCR Detection System (Bio-Rad, Hercules, CA, USA) using the qPCRmix kit
-HS SYBR (Evrogen, Moscow, Russia) according to the manufacturer’s protocol. Data
were analyzed using relative quantification based on the ∆∆Ct method. Changes in the
expression levels of lncRNAs and mRNAs were considered less than 2 times (|∆∆Ct| ≤ 2)
as ‘no changes. qPCR was performed in three technical replicas.

Results. Changes in the expression level of the lncRNA ADAMTS9-AS1, OIP5-AS1,
and mRNA of genes associated with apoptosis, such as APAF1, BAX, BAK1, BIM, and BCL2,
were studied in breast cancer. We found decreased expression levels of ADAMTS9-AS1,
OIP5-AS1, and APAF1 and BAX in 60 breast tumor samples compared with paired norms
(p = 0.05). The level of BCL2 expression is significantly (p = 0.001) higher in breast tumors
compared to the paired norm. A high statistically significant correlation was established
between the expression of BIM and BAX (Rs = 0.48, p = 0.01). This result may indicate that
the mRNA pairs may be involved in common processes of breast carcinogenesis. A highly
significant positive correlation of expression was established for the pairs ADAMTS9-
AS1–BAX (Rs = 0.67, p = 0.01), OIP5-AS1–BAK1 (Rs = 0.52, p = 0.01), and OIP5-AS1–BIM
(Rs = 0.51, p = 0.01), suggesting a direct or indirect activating interaction of these pairs
in breast cancer. The obtained data on coexpression are confirmed by the data obtained
from correlation analysis carried out on a dataset showing differential expression levels of
lncRNAs in breast cancer, selected from and complementary to the TCGA Tumor/TCGA
Normal libraries.

Conclusions. LncRNAs and mRNAs that are differentially expressed in breast cancer
have been identified; a positive correlation has been established in mRNA-mRNA and
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mRNA-lncRNA pairs in breast cancer, which indicates their participation in common sig-
naling pathways in breast cancer. Determining new lncRNAs involved in the pathogenesis
of BC and in the deregulation of apoptosis genes is one of the priority tasks of modern
molecular oncology.
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