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ABSTRACT
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Breast cancer has become the prevailing cause of death, so the research for their
treatment has become advanced day by day. Breast cancer behaves differently in
normoxic and hypoxic condition so does the anticancer drugs in both the condition in
order to treat them. These drugs might have different effect on the expression of mMiRNAs
in both normoxic and hypoxic conditions. In the present study, we evaluated the IC50 of
three anticancer drugs-doxorubicin, a-Amanitin, DCA on MDA-MB-231 and after
treatment with these drugs, have checked the expression of miRNAs- let-7b and miR-
1275 in both hypoxic and normoxic condition by RT-PCR and results were analyzed by
native PAGE.

(Sapna Goyal) (Dr. Sandeep Singh)
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CHAPTERI

1. INTRODUCTION

Breast cancer is the most common type of cancer among women worldwide (Beiki et al.,
2012). It is very heterogenous and complex when considering the aspect of histology,
cellular origin, mutations, metastatic potential, disease progression, therapeutic
response, and clinical outcome (Ossovskaya et al.,2011). Most important causes of
breast cancer includes exposure to estrogen and progestrone hormones and inheritance
of BRCA1 and BRCAZ2 genes (Martin and Weber, 2000; Colditz et al.,2004). Estrogen
hormone exposure to breast tissue for long term leads to the tumor generation (Hebert,
2009). Based on the gene expression profiles of histological features, they are divided
into five subtypes (Choi et al.,2012). These are luminal A, Luminal B, HER2
Overexpressing, TNBC, Normal breast like tumor (Boyle, 2012). TNBC patients can be
benefitted by chemotherapy.

MiRNAs are small endogenous non-coding RNA molecules (18-22) nucleotide long
(Bartel DP,2004). They regulate the gene expression by targeting different molecules.
They regulate the gene expression at the post-transcriptional level by targeting 3’-UTR
of target RNA sequence. One MiRNA can target 100 different molecules (Hummel et
al., 2010). Important roles have been played by MiRNAs in different cellular processes
such as survival, proliferation, differentiation, development and stress response.
MiRNAs have shown to be aberrantly expressed in different types of cancer. Numerous
MiRNAs are shown to be de-regulated in breast cancer, thus it is helpful in distinguishing
normal and malignant breast tissues (lorio et al., 2009; Leivonen et al., 2014). MiRNAs
modulates the expression of known oncogenic and tumor suppressor genes, thus has a
role in tumorigenesis (Garzon et al., 2006; Cowland et al., 2007; Cho 2007; Zhang et
al., 2007; Hummel et al., 2010). MiRNAs are thought to be involved in differential
treatment responses (Eroles et al., 2015; Tian et al., 2013). Different MiRNA expression

profiles have been obtained by microarray analysis in drug resistant and drug-sensitive



cell lines (Chen et al., 2010; Pogribny et al., 2010; Zhou et al., 2010). MiRNAs can act

as biomarkers and can be used as novel therapeutic anti-cancer targets.

Mechanism of action of anti-cancer drugs

Doxorubicin

The anthracycline antibiotics doxorubicin (DOXO) belongs to the most effective anti-
cancer drugs. It has been widely used for the treatment of both solid tumors and
hematological malignancies. It was first isolated from Streptomyces peucetius (
Carvalho et al.,2009).

Figure1. Chemical Structure of doxorubicin

Mechanism: Inhibition of topoisomerase Il activity (topoisomerase Il binds to DNA and
allows its cleavage but this covalent complex is trapped in the presence of doxorubicin
and DNA cannot re-ligate thus subsequently blocking transcription and replication)
(Nitiss, J.L.,2009; Pommier et al.,2010). Other mechanisms are DNA intercalation and
production of ROS and appears to be responsible for serious side effects such as
cardiotoxicity (Gewirtz, D.A.,1999).

a-Amanitin

a-Amanitin is a cyclic peptide isolated from Amanita mushrooms and responsible for

extreme toxicity (Bushnell et al.,2002).

Mechanism: a-Amanitin binds with high specificity and affinity near the catalytic active

site of RNA polymearse Il (Bushnell et al.,2002). It traps a conformation of the enzyme
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that prevents nucleotide incorporation and translocation of the transcript
(Kaplan CD, Larsson KM, Kornberg RD.,2008 and Brueckner F, Cramer P.,2008). RNA
polymerase Il is highly sensitive to it (Kedinger C, Nuret P, Chambon P., 1971 and
Weinmann R, Raskas HJ, Roeder RG.,1974), while RNA polymerase Ill is hunderd fold
less sensitive than pol Il (Listerman | et al., 2007 and Raha D et al., 2010). A-Amanitin
is an irreversible inhibitor because it promotes polyubiquitination of Rpb1 and thus
triggers degradation of Rpb1,the largest subunit of RNA polymerase Il (Nguyen VT et
al., 1996 and Lee KB, Sharp PA.,2004 and Jung Y, Lippard SJ.,2006).

Figure2. Chemical Structure of a-Amanitin

DCA (Dichloroacetic Acid)

Cancer cells prefer to use glycolysis even in the presence of oxygen (WARBURG O,
1956). Warburg effect refers to the diversion of pyruvate metabolism from mitochondrial
oxidation to lactate production (Bonnet S et al., 2006 and McFate T et al., 2008).

Mechanism: DCA is a pyruvate dehydrogenase kinase (PDK) inhibitor, thus reverses
the Warburg effect by activating PDH and redirecting pyruvate metabolism back into the
mitochondria (Bonnet S et al., 2006; McFate T et al., 2008).

DCA induces apoptosis in tumors via increased production of ROS due to increased
mitochondrial activity, with decreased polarisation of the mitochondrial membrane

restoring apoptotic processes (Bonnet S et al., 2006; Sutendra G et al., 2013).

DCA has been reported to be most effective when used in combination with agents that
inhibit mitochondrial function (Sanchez-Aragé et al.,2010; Sun RC et al.,2011; Stockwin
LH et al.,2010 and Sun W et al., 2009).



Michelakis and his colleagues reported that DCA had caused cell death in certain types
of cancerous cells in vitro by inducing apoptosis. At lower concentrations, DCA brings
about apoptotic changes but at higher concentrations, most cytotoxic effects of DCA are
related to necrosis. Most prominent effects of DCA were seen on changing mitochondrial
membrane potential (Awm) and the production of reactive oxygen species (ROS). DCA
is capable of interfering with the adaptation to tumor hypoxia by inhibiting function of the
PDKs. Since oxygen deprivation also downregulates mitochondrial function,it is
hypothesised that hypoxic cells would be more sensitive to DCA. DCA treatment led to

inhibition of PI3K/Akt pathway and reduction of PDK1 protein level.

Cli

Cli

Figure3. Chemical Structure of DCA



CHAPTERII
2. Review of Literature

2.1 MiRNAs

MiRNAs are small endogenous non-coding RNA molecules (18-22) nucleotide long
(Bartel DP,2004). MiRNAs are synthesized as hairpin-shaped precursors, which are
then processed after synthesis (Ambros et al., 2003). In animals, primary MiRNA is
formed by transcription of genes for MiRNA by RNA pol Il. The pre- MiRNA formation is
formed by (processing) cleavage of stem- looped structure of Pri-MiRNA in nucleus by
Drosha (Class 2 RNase Ill enzyme). Pre-MiRNA is 60-70 nt long hairpin structure (Lee.Y
etal.,, 2002; Zeng, Y., & Cullen, B. R. 2003). Drosha enzymes needs cofactor DiGeorge
syndrome critical region in gene 8 (DGCR8) in humans and Pasha in D.
melanogaster or C. elegans (Lee. Y et al., 2003; Han.J et al., 2004; Denli.A.M et al.,
2004; Gregory, R. |. et al., 2004; Landthaler, M et al., 2004). Pre-MiRNA is transported
to cytoplasm by nuclear transport receptor exportin-5 (EXP-5), which is dependent on
Ran-GTP (Lund, E et al., 2004; Yi, R., Qin et al., 2003; Bohnsack, M. T., Czaplinski, K.,
& GORLICH, D. 2004) through large proteinaceous channels in the nuclear membrane
(nuclear pore complexes) (Nakielny,S. & Dreyfuss G.1999). Pre-MiRNAs are then
further processed in the cytoplasm by Dicer (RNase Il type protein) to become mature
MiRNA (Grishok, A et al., 2001; Hutvagner, G et al., 2001; Ketting, R. F et al., 2001,
Knight, S. W., & Bass, B. L., 2001). The effector RNA-induced silencing complex (RISC)

is formed by loading mature MiRNA on to the Argonaute (ago) protein.

MiR-1275 is a confirmed tumor-repressing miRNA, plays an important role in several
diseases. Let-7b was found to be downregulated in invasive breast carcinomas of
BRCAZ2 germ-line mutation carriers. It was showed by target gene analysis that let-7b is
involved in many cellular pathways, such as p38 MAPK, p53, Wnt/B-catenin, apoptosis,
tight junction, integrin and actin cytoskeleton. Low let-7b expression has been shown to
be associated with poor prognosis in breast cancer (Quesne, J. L.et al., 2012; Ma, L.,
Li, G. Z. Wu, Z. S. & Meng, G. 2014).
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Figure 4. The figure shows the mammalian miRNA synthesis pathway and fly factors

are in the squares.
2.2 HYPOXIA

Hypoxia has many known roles in various pathological and physiological conditions such
as cancer, Parkinson's disease, myocardial ischemia/reperfusion and stroke.

Mitochondrial dysfunction and activation of various signaling pathways through



hypoxia inducible factor 1a is caused by hypoxic microenvironment. Various biological
events such as activation of the glycolytic pathway, increased blood vessel formation
and downregulation of mitochondrial activity through pyruvate dehydrogenase kinase-
1 are triggered by activation of HIF-1 a (Papandreou et al., 2006; Bristow, R. G., & Hill,
R. P. 2008).

HIF-1a, which is the key factor in hypoxia regulates various miRNAs. MiR-210 is one of
the most hypoxia-sensitive miRNA (Kulshreshtha et al., 2007). MiR-210 is upregulated
by hypoxia.

2.3 Tumour Hypoxia: The Impact on Treatment

Various research have been done to study the effects of hypoxia to cancer treatments.
Anti-cancer chemotherapeutics resistance has been reported in hypoxic cancer cells
(Vaupel et al., 2001; Bertout et al., 2008). Proliferating cells are mainly targeted by
majority of chemotherapy compounds but hypoxic cells have slower proliferation rates
(Zolzer and Streffer 2002). Hypoxia resulted in accumulation of G1 cells by arrest in the
G1 phase of cell cycle (Brown 2000; Amellem and Pettersen 1991). Cell cycle
progression of hypoxia exposed S phase cells gets arrested after treatment for few hours
(Amellem and Pettersen 1991), thus suggesting S phase cells are more-sensitive to
hypoxia exposure than the other cell cycle phases. Additionally, it has been reported
that HIF-1a inhibits Myc (an oncogene that drives proliferation in cancer cells) at the

molecular level to prevent cell cycle progression (Koshiji et al., 2004).
2.4 CANCER CELLS BEHAVIOUR IN HYPOXIC CONDITION

It was known that, hypoxic cells have better ability to metastasize as they are more
invasive and aggressive. As, multiple myeloma cancer cells cultured in hypoxic
conditions in vitro and injected into mice were able to spread to the new bone marrow

faster than the cells cultured in normoxic conditions (Azab et al.,2012; Muz et al.,2015).



Figure5. Hypoxia as a driving force of tumor proression and metastasis (Azab et al.,
2009)

2.5 Hypoxia regulated expression of miRNA

There was a significant reduction of proteins which are involved in miRNA biogenesis,
such as Dicer, Drosha, TARBP2 and DCGR8 mRNA and protein levels in the cells
exposed to hypoxia. This effect was dependent on HIF hydroxylase PHD2 but
independent of HIF. But there were no modest changes in the production of mature
miRNA (Bandara et al.,2014).

Some miRNAs were shown to be consistently induced in hypoxic condition in breast
and colon cancer cells, such as miR-21, 23a, 23b, 24, 26a, 26b, 27a, 30b, 93, 103, 103,
106a, 107, 125b, 181a, 181b, 181c, 192, 195, 210 and 213 (Kulshreshtha et al., 2007)
and some miRNAs were down-regulated in hypoxic condition, these are miR-122a, 565,
195, 30e-5p, 374, 19a, 101, 424, 29b, 186, 141, 320, 422b, and 197 in SCC cells, miR-
15b, 16, 20a, 20b, 30b and 224 in CNE cells, and miR-424 in trophoblasts (Hua et al.,
2006; Herbert et al., 2007; Donker et al., 2007).



Let-7 family have showed contrasting behavior in hypoxic condition upregulated in
squamous cell carcinoma (SCC) and downregulated in CNE cells (from nasopharyngeal
carcinoma) (Hua et al., 2006; Herbert et al., 2007). Cell cycle can be slow down or
arrested by hypoxia therefore microRNAs that are selectively expressed in one phase
of the cell cycle are expected to exhibit decreased levels (Donker et al., 2007).

2.6 Alternation of miRNA expression profile after treatment with drugs

5-FU is known to significantly alter the miRNA expression in MCF-7 cell line. Some
mMiRNAs were expressed only in control cells while some expressed only in treated
cells. Some miRNAs were expressed in both control and treated cells but their level
of expression differs. Some of them get upregulated or downregulated after treatment

as compared to control (Shah et al.,2011)

miR-1275 was known to be strongly affected in MCF-7 cells than in MDA-MB-231 by
doxorubicin. Evaluation of miRNA expression in normal MCF-7 breast cell line, both with
and without treatment with doxorubicin has showed contrasting results than that
observed in breast cancer cell line. Thus the changes observed after treatment are

specific to tumor cells and do not occur in normal breast cells (Tormo et al., 2015).



3. Objective of the Study

CHAPTERIIII

To check the effect of anticancer drugs on tbe expression of miRNA in normoxic and

hypoxic condition.

3.1 Study design

The study was initiated by culturing breast cancer (MDA-MB-231) cells followed by

determination of IC50 of doxorubicin, a-Amanitin, DCA. After that treatment with these

drugs in normoxic and hypoxic conditions for 24 hours. The cells were harevsted and

total RNA isolation was done followed by cDNA synthesis. The RT-PCR was

performed with the primers of let-7b and miR-1275. The expression of let-7b and miR-

1275 was analysed by running Native PAGE.

3.2 Materials and Methods

3.2.1 List of Equipments

The following equipments used for all the experimental purposes.

S. No. | Name of Instruments Manufacturing company

1 Weighing balance Mettler Tolendo

2 Autoclave Narang Scientific Works

3 Hotplate Tarsons

4 CO2 incubator New Brunswick, UK

5 Inverted microscope Olympus Magnus

6 Laminar air flow NSW (Narang Scientific
Works)

7 Microplate reader Synergy H1

8 Oven Samsung

9 ProFlex™ PCR System Thermo Fisher Scientific

10 Refrigerated Centrifuge 5430R Eppendorf, Germany

11 UV Transilluminator Tarsons

10



12 Gel Doc™ XR+ Gel Documentation system | Bio-Rad
13 Vortex Shaker Tarsons
14 Bench top Centrifuge Tarsons
15 Deep Freezer (-20°C) REM 600
16 Refrigerator Sharp

3.2.2 List of Chemicals

The following chemicals used for conducting biological work.

Dichloroacetic Acid)

S.No. Materials Manufacturing Company
1 DMEM Gibco
2 Penicillin/  streptomycin antibiotic | Gibco
solution
3 Fetal bovine serum Gibco
4 DMSO Gibco
5 Culture Plates and T25 Flask Sigma falcon
6 MTT dye Life Technology
7 PBS Sigma
8 Trizol ThermoFisher Scientific
9 Chloroform Sisco Research Laboratories
10 Isopropanol Sisco Research Laboratories
11 Drugs(Doxorubicin,a-Amanitin, Sigma

11




3.3 Methodology

3.3.1 Cell culturing

The triple-negative breast cancer cell line MDA-MB-231 was cultured using complete
media having DMEM, 10% FBS and antibiotics and incubated at 37°C under 5% CO2
and humidified air. Cell sub-culturing was done when the cells attain 70-80% confluency,
using trpsin-EDTA after washing the cells with fresh media, trypsinisation was stopped
by adding fresh complete media and then cells were centrifuged at 1200rpm for 5

minutes, supernatant was discarded and cells were resuspended in fresh media.
3.3.2 MTT Assay for determination of IC50

The cytoxicity of anticancer drugs ( doxorubicin, a-Amanitin and DCA) on MDA-MB-231
cells were determined by performing MTT Assay. In this assay viability of cells get
reduced in a time and concentration dependent manner. 10”4 cells were seeded in three
96 well plates and incubated for 24 hours, then treated with doxorubicin with varying
concentration (10nM to 50nM),treated with a-Amanitin (1nM to100nM) and treated with
DCA (5mM to 50mM) and incubated for 48 hours, then media was discarded and MTT
(5mg/ml) was added and incubated for 4 hours. After incubation DMSO was added and
incubated for 4 hours for solubilising the formazon crystals. Then reading was taken at
570 nm. A graph of concentration vs percentage toxicity was plotted.

3.3.3 Cell treatment

The MDA-MB-231 cells were grown in 8 petri-plates. Out of them 2 were considered as
controls and thus not treated with any drug. 2 were treated with 10nM doxorubicin, 2
with 26mM DCA, 2 with 30nM a-Amanitin. 4 of them were grown under normoxic
condition ( control, doxo treated, DCA treated , a-Amanitin treated) and 4 of them were
grown under hypoxic condition (control, doxo treated, DCA treated , a-Amanitin treated)

for 24 hours.

12



3.3.4 Cell harvesting

Treated cells were harvested after 24 hours ,using cell scraper cells were removed
from the plates and transferred to eppendorffs and then centrifuged for 5 minutes.
Then the media was discarded and cells were washed with 100yl PBS twice followed
by centrifugation. Trizol (250ul) was then added and stored at -20°C.

3.3.5 RNA isolation

Cells were suspended in 250ul Trizol, 40ul chloroform was then added and centrifuged
at 12000rpm for 10 minutes. Then aqueous layer was collected carefully in new
eppendorf and 100yl isopropanol was added to it and incubated at room temperature
for 10 minutes followed by centrifugation for 10 minutes . Then pellet was washed twice

with 400ul of ethanol. Then RNA was quantified by Nanodrop method.
3.3.6 CDNA Synthesis by kit method

4 microlitre of 5X Iscript reaction mix buffer was taken in effordorf, 12microlitre water
was added, 3ul template RNA was added and 1pl RT enzyme added to make 20 pl
reaction material. Eppendorfs were centrifuged at 1200rpm for 2 minutes at 4°C and
then kept in machine with reaction protocol set was priming at 25°C for 5miutes followed
by reverse transcription reaction at 46°C for 20 minutes followed by inactivation of

reverse transcriptase at 93°C for 1 minute. After synthesis, CDNA was stored at -20°C.
3.3.7 Reverse transcription (RT) PCR Reaction

14ul water was taken in PCR tube, 2yl of 10Xbuffer was added, 0.5ul forward and 0.5l
reverse primer was added, 0.25 pl MgCI2 was added, 0.25ul of 10 mM dNTPs were
added, 0.5yl taq polymerase was added and 2 yl CDNA was added and then tubes were
kept in PCR machine with reaction protocol set was denaturation at 94°C for 1minute,

annealing at 58°C for 20 seconds and extension at 72°C for 3 minutes.

13



3.3.8 NATIVE PAGE

7.5% gel was prepared using 3.5ml water, 2ml 50% glycerol, 2.5 ml 30% acrylamide,
2ml 5X TBE, 200 microlitre 10% APS, 15microlitre TEMED. Then there was pre-run for
15-20 minutes in 1XTBE buffer followed by loading of samples (2ul dye + 4ul PCR
product) and run for 1.5 hours at 80 V, m A- 25. It was performed to visualise the

microRNA expression.

14



CHAPTER IV
4. Results

4.1 The antiproliferative or cytotoxicity activity of doxorubicin on
MDA-MB-231 cells

The anti-proliferative activity and toxicity of doxorubicin drug on MDA-MB-231 was
determined by MTT assay. The IC50 of doxorubicin on MDA-MB-231 was determined
by to be 10nM.
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Figure 6. MDA-MB-231 (10%) were seeded and incubated with varying concentration of
Doxorubicin for 48 hrs. The IC50 value obtained by MTT assay is 10 nM. Here on x-
axis (1=ctrl, 2=10nm, 3=20nm, 4=30nm, 5=40nm, 6=50nm)
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4.2 The antiproliferative or cytotoxicity activity of a-Amanitin on
MDA-MB-231 cells

The anti-proliferative activity and toxicity of drug a-Amanitin on MDA-MB-231 was
determined by MTT assay. The IC50 of a-Amanitin on MDA-MB-231 was determined

to be 30nM.
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Figure 7. MDA-MB-231 (10%) were seeded and incubated with varying concentration of

a-Amanitin for 48 hrs. The IC50 value obtained by MTT assay is 30nM.
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4.3 The antiproliferative or cytotoxicity activity of DCA on MDA-MB-
231 cells

The anti-proliferative activity and toxicity of DCA drug on MDA-MB-231 was determined
by MTT assay. The IC50 of DCA on MDA-MB-231 was determined to be 25mM.
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Figure8. MDA-MB-231 (10%) were seeded and incubated with varying
concentration of DCA for 48 hrs. The IC50 value obtained by MTT assay is 25
mM.
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4.4 In normoxic condition, miRNA expression analysis by RT-PCR on
Native PAGE

Upon determination of IC50, the cells were treated with these(doxorubicin, a-Amanitin
and DCA ) anticancer drugs and changes in expression of miRNA (let-7b and miR-1275)
in MDA-MB-231 cells (untreated and treated) in normoxic condition were analysed by
RT-PCR products on Native PAGE.

a-AMANITIN DOXO CTRL

MiR-1275 m
Lerre
i S

Figure 9(a). MiRNA expression was analysed by RT-PCR in MDA-MB-231 Cell line

treated with Doxorubicin, DCA and a-Amanitin under normoxic condition.
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Figure 9(b). Densitometric analysis of MiRNA expression
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4.5 In hypoxic condition, miRNA expression analysis by RT-PCR on
Native PAGE

Upon determination of IC50, the cells were treated with these(doxorubicin, a-Amanitin
and DCA ) anticancer drugs and changes in expression of miRNA (let-7b and miR-1275)
in MDA-MB-231 cells (untreated and treated) in hypoxic condition were analysed by RT-
PCR products on Native PAGE.

DCA a-AMANITIN DOXO CTRL
MIR-1275
PR o ——

Figure 10(a). MiRNA expression was analyzed by RT-PCR in MDA-MB-231 Cell line
treated with Doxorubicin, DCA and a-Amanitin under hypoxic condition.
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Figure 10(b). Densitometric analysis of MiRNA expression
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CHAPTER V

5. DISCUSSION

Anticancer drugs are known to be used for long time for treating cancer, they can
modulate the expression of oncogenic and tumor suppressor miRNAs and can provide
a better option for treating cancer. miR-1275 was known to be affected by doxorubicin
(Tormo et al., 2015). MiR-21 expression was significantly reduced in MCF-7 cells treated
with doxorubicin(Tofigh et al., 2017). These anticancer drugs have different effect in
normoxic and hypoxic condition, these drugs mainly stops proliferation of cells (Zolzer
and Streffer 2002), thus can stop cancer progression in nhormoxic condition. While in
hypoxic condition, cells get arrested in G1phase of cell cycle and become less sensitive
to drugs(Brown 2000; Amellem and Pettersen 1991). MiRNA expression also gets
affected in hypoxic condition , some miRNAs were shown to be consistently induced
in hypoxic condition in breast and colon cancer cells, such as miR-21, 23a, 23b, 24
(Kulshreshtha et al., 2007) and some miRNAs were down-regulated in hypoxic
condition, these are miR-122a, 565, 195, 30e-5p, 374 (Hua et al., 2006; Herbert et al.,
2007; Donker et al., 2007). Let-7 family have showed contrasting behavior in hypoxic
condition upregulated in squamous cell carcinoma (SCC) and downregulated in CNE
cells (from nasopharyngeal carcinoma) (Hua et al., 2006; Herbert et al., 2007). Cell cycle
can be slow down or arrested by hypoxia therefore microRNAs that are selectively
expressed in one phase of the cell cycle are expected to exhibit decreased levels
(Donker et al., 2007). Thus in the present study, we have investigated the effect of three
anticancer drugs (Doxorubicin, a-Amanitin, DCA) on miRNA (let-7b and miR-1275)
expression in normoxic and hypoxic condition. We found that in normoxic condition,
there was an increased expression of both let-7b and miR-1275 in doxorubicin, a-
Amanitin and DCA treated cells. Let-7b was most up-regulated in doxorubicin treated
cells, while miR-1275 was most up-regulated in DCA treated cells. In hypoxic condition,
except let-7b which has increased expression in doxorubicin treated cells, there was
decreased expression of both miR-1275 and let-7b in doxorubicin, a-Amanitin and DCA
treated cells. There was a slight decrease in miR-1275 expression in doxorubicin treated

cells and major decrease in DCA treated cells. It could be inferred that doxorubicin was
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responsible for increased expression of let-7b in both normoxic and hypoxic conditions.
While DCA and a-Amanitin were responsible for increased expression of let-7b in
normoxic condition and decreased expression in hypoxic condition. While for miR-1275,
it has increased expression in normoxic condition in doxorubicin, a-Amanitin and DCA
treated cells had highest expression in DCA treated cells but in hypoxic condition, there
was decreased expression of miR-1275 in doxorubicin, a-Amanitin and DCA treated
cells, had lowest expression in DCA treated cells. Thus the effect of anti-cancer drugs
on miRNA expression was different in both normoxic and hypoxic condition.

Conclusion

This could be concluded as differential effect of these anti-cancer drugs in normoxic and
hypoxic condition on the expression of miRNA. This study could be further expanded
and the intermediate pathways to get these effects can be identified. This study can form
the basis for further studies, to determine the targets of different anticancer drugs in

different conditions.
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CHAPTER VI

6. Summary

Background: MiRNAs have shown to be aberrantly expressed in different types of

cancer. Numerous MiRNAs are shown to be de-regulated in breast cancer, thus it is
helpful in distinguishing normal and malignant breast tissues (lorio et al., 2009; Leivonen
et al.,, 2014). MiRNAs modulates the expression of known oncogenic and tumor
suppressor genes, thus has a role in tumorigenesis(Garzon et al., 2006; Cowland et al.,
2007; Cho 2007; Zhang et al., 2007; Hummel et al., 2010). MiRNAs are thought to be
involved in differential treatment responses(Eroles et al., 2015; Tian et al., 2013).
Different MiRNA expression profiles have been obtained by microarray analysis in drug
resistant and drug-sensitive cell lines(Chen et al., 2010; Pogribny et al., 2010; Zhou et
al., 2010). MiRNAs can act as biomarkers and can be used as novel therapeutic anti-
cancer targets. Some miRNAs were expressed in both control and treated cells but
their level of expression differs. Some of them get upregulated or downregulated after
treatment as compared to control (Shah et al.,2011). Some miRNAs get upregulated
in hypoxic condition while some get downregulated in hypoxic condition. (Kulshreshtha
et al., 2007)

Materials and methods: MDA-MB-231 cell line was cultured and then treated with

doxorubicin, a-Amanitin, DCA and their IC50 value was determined by MTT assay. Then
cells were treated with these anti-cancer drugs and incubated in normoxic and hypoxic
conditions. Then RNA isolation, cDNA synthesis and RT-PCR was done followed by

miRNA expression analysis by running Native PAGE.

Results and Discussion: In the present study, we have investigated the effect of
three anticancer drugs (Doxorubicin, a-Amanitin, DCA) on miRNA (let-7b and miR-1275)

expression in normoxic and hypoxic condition. We found that in normoxic condition,

there was an increased expression of both let-7b and miR-1275 in doxorubicin, a-
Amanitin and DCA treated cells. Let-7b was most up-regulated in doxorubicin treated
cells, while miR-1275 was most up-regulated in DCA treated cells. In hypoxic condition,

except let-7b which has increased expression in doxorubicin treated cells, there was
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decreased expression of both miR-1275 and let-7b in doxorubicin, a-Amanitin and DCA
treated cells. There was a slight decrease in miR-1275 expression in doxorubicin treated
cells and major decrease in DCA treated cells. It could be inferred that doxorubicin was
responsible for increased expression of let-7b in both normoxic and hypoxic conditions.
While DCA and a-Amanitin were responsible for increased expression of let-7b in
normoxic condition and decreased expression in hypoxic condition. While for miR-1275,
it has increased expression in normoxic condition in doxorubicin, a-Amanitin and DCA
treated cells, had highest expression in DCA treated cells but in hypoxic condition, there
was decreased expression of miR-1275 in doxorubicin, a-Amanitin and DCA treated
cells, had lowest expression in DCA treated cells. Thus the effect of anti-cancer drugs
on MiRNA expression was different in both normoxic and hypoxic condition. This can be
concluded as differential effect of these drugs in normoxic and hypoxic condition with
respect to the expression of miRNA. This study can be further expanded and the
intermediate pathways to get these effects can be identified. This study can form the
basis for further studies, to determine the targets of different anticancer drugs in different

conditions.
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