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The effect of glycolysis inhibitor dichloroacetate on the apoptosis rate
and alteration of gene and miRNA expression of breast cancer cells
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Abstract. Breast cancer is the most common cause of death from cancer among women. The triple-negative breast
cancer (TNBC) is the most invasive subtype, and chemotherapy is the only therapy option. Cancer cells preferably
utilize the glycolysis pathway even with proper oxygen availability, and this activation plays a great role in
tumorigenesis. Therefore, glycolysis targeting can be an effective strategy for cancer treatment. Here, the apoptotic
effect of a glycolysis inhibitor named dichloroacetate (DCA) on TNBC cells MDA-MB-231 was assessed, and the
expression of anti-apoptotic genes and oncogenic miRNAs was evaluated. MTT assay showed that DCA reduces cell
viability in a dose-dependent manner with the IC50 concentration of 50 mM. Annexin/PI assay demonstrated that DCA
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due to DCA treatment. Finally, the expression of anti-apoptotic genes Bcl211 and Mcll and oncogenic miRNAs miR21
and miR27a decreased due to DCA treatment. Our results confirmed that DCA, as a glycolysis inhibitor, leads to
apoptosis induction in TNBC cells because of reducing expression of viability genes and miRNAs.
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Table 1. Primer sequences of miRNAs.

RT primer GTC GTA TGC AGA GCA GGG TCC GAG GTA TTC GCA
Has-miR-27a CTG CAT ACG ACG CGG AA
Forward primer CCG TTC ACA GTG GCT AAG
RT ori GTC GTA TGC AGA GCA GGG TCC GAG GTA TTC GCA
4 primer CTG CAT ACG ACT CAA CA
Has-miR-21
Forward primer CGCCGTAGCTTATCAGACT
RT primer GTC GTA TGC AGA GCA GGG TCC GAG GTA TTC GCA
Snord P CTG CAT ACG ACA ACCTC
Forward primer ATC ACT GTA AAA CCG TTC CA
Common Reverse GAG CAG GGT CCG AGG T
primer
SinIns 1o sl yeiln Jlg —F Jguar
Table 2. Primer sequences of anti-apoptotic genes.
Belall Forward TAA GGC GGA TTT GAA TCT C
c
Reverse ATA ATA GGG ATG GGC TCA AC
| Forward AAC AAA GAG GCT GGG ATG
Mcl-1
Reverse ATT GCA CTT ACA GTA AGG CTA TC
Forward CCT GGC GTC GTG ATT AGT G
Hprt
Reverse TCA GTC CTG TCC ATA ATT ATG C
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Figure 1. A. Viability of MDA-MB-231 cells treated with different concentrations of DCA. Data are presented as
mean=SEM. B. Cell Morphology after 24 hours treatment with 50 mM of DCA. DCA: Dichloroacetate.

5/0


https://dor.isc.ac/dor/20.1001.1.24236330.1402.10.1.1.4
https://system.khu.ac.ir/nbr/article-1-3593-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1402.10.1.1.4 ]

Gholami et al. Effect of dichloroacetate on breast cancer Ol Gl s sla Jglos pr Slilg IS 6 56 . o), Ke 5 odle

A B
PTX PTX+DCA
150+ 150-
g 100 32 100 -
= %% 2 =
5 2 F =
T 7% 2 =
> 3504 oz S 50- —
7% =
0- 7554 0- —
> 0 O O LSS NS > O & S S S S
& O SO N 3
W © o LT LFTFSFFTFITS
oo(\ o%‘ o'k\ o& ’\Q ‘JQ \@ “r@ QQQ N '\“
nM KM PTX+DCA 1mM

o~ MDA-MB-231 sla sk leosi; duoyo B JuSLSL calizes slocdale b jlos 5 o MDA-MB-231 (laJsbo Sloodss s po A =Y S
.Dichloroacetate :DCA sz o luibisl slas £ 1Sk Jolao yg03T o) 50 oais &1)) polie . JuSLdST L DCA jige e cdale coS 5 b Lo
Figure 2. A. Viability of MDA-MB-231 cells treated with different concentrations of PTX. B. Viability of MDA-MB-

231 cells treated with combination of PTX and ineffective concentration of DCA. Data are presented as mean+SEM.
DCA: Dichloroacetate.
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Figure 3. A. Annexin/PI histogram of control cells and cells treated with 50 mM concentration of DCA. B. Apoptosis
increase in DCA-treated cells compared to control cells. Data are presented as mean+SEM (*P<0.05). DCA:
Dichloroacetate.
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Figure 4. A. Cell cycle histogram of control cells and cells treated with 50 mM concentration of DCA. B. increase of
Sub-G1 phase in DCA-treated cells compared to control cells. Data are presented as mean+SEM (*P<0.05). DCA:
Dichloroacetate.
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Figure 5. A. Expression analysis of anti-apoptotic genes in control and DCA-treated cells. B. Expression analysis of
anti-apoptotic miRNAs in control and DCA-treated cells. Data are presented as mean+SEM (***P<0.001). DCA:
Dichloroacetate.
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