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stract

ébdtgmmd: Abnormal expression of several microRNAs (miRNAs) has been demonstrated in many types of cancer tumor tissue, The
miR-10B and miR-21 are an oncogenic miRNAs which play rolein proliferation and invasion of Breast Ca ncer (BC) tumorigenesis. The aim
of this study was to evaluate the miR-21 and miR-10b expression in BC in West Sumatran women, Indonesia. Materials and Methods:
Atotal of 40 samples, consisting of 30 samples of breast cancer tissues (BC) and 10 samples of fibroadenoma tissues (FATS) as control
and non-cancerous were analyzed. The miR-21and miR-10bexpression of each sample were investigated by using realtime PCR. followed
by universal Reverse Transcription (RT) then real-time PCR amplification with specific primers. Hsa-miR-16-5p LNA PCR primer was used
as an endogenous control. Results: The results showed that the expression level of miR-21 was more than 4 times higher in BC than in
FATs. The expression level of miR-10bwas lowerin BCthan FATs, byafactorof3.34fold. Both these differences were statistically different
(p=0.001). Conclusion: Inthis study it was concluded thatfor thissa mple of West Sumatran Women miR-21 expression In BCwas higher
than in FATs, whereas miR-10b was lower in BC than in FATS.
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INTRODUCTION
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ethnidty?. Women indeveloping countries tendtohavelower
mortality rates from BC possibly because they know mote
about BC, are involved in public screening programs and seek
medical help early which leads to early detection. Better
understanding of the biological reascn of BC and the use of
blomarkers Is essential for the early dlagnosis and for better
disease stratification and management.

Several genetic variants that predispose humans to BC
have been identified; BRCA1/BRCA2 Is the best-known
hereditary gene for BC invotved In 15% of all BC. Mutations of
the TP53, COH1, LKB1, PTEN, CHEK2, ATM, RAD51C, RAD51D
and PALB2 genes are linked to 7% and known SNPs to 1596,
However, while these genes contribute to over 36% of BC,
149 unknown SNPs and S0% s not related to any of these
genetic abnormalities®. It Is probably caused by the role of
eplgenetic which has not known.

Eplgenetic factors also appear 10 play a rote in BC
inddence. These are heritable and modiflable markers that
regulate gene expression without changing the underlying
DNA sequence®, Epigenetic factors include DNA methylation,
miRNA andhistone deacetylation, Epigeneticmechanismsare
recognized as significant factors in the development of BCs
through the effects in genomic stability and regulated gene
expression?,

inthis study, thefocus wasonmicroRNAs {miRNAs)which
are small 22:25 nucleotides non-coding RNAs, that have been
conserved during evolution and control gene expression
primarilyat post-transcriptional and transcriptional levels®. The
miRNAs have essential role in all blological processes, derive
from genome encoded stem-loop precursors and function
through RNA-induced silencing complex (RISC) mediated
binding to targeted miRNAs by base pairing, mostly at the
3-untranslated region (3'-UTRY". Recently, therolesof miRNAs

as important regulators of metabolism®, cancer-related
immune pathways and to mediate the secretion of
immunosuppressiveor immunostimulating factor have been
discovered®. Many miRNAs have been identified atong with
thelgyoles in maintaining a variety of important processes in
cell ré\'ﬁtlili'iﬁéli‘a'Sidlﬂfét&htﬁﬁ?ﬂﬁébﬁﬁt&’ﬂi‘iﬁﬂﬁmﬁﬂ
tier cellilF processes®. The mIRNAs functionally regulate
gene expression by repressing mRANA translation and thus
reducing target protein levels®.

Regulated mIRNA expression is essential for maintaining
cellular differentiation; therefore alterations In miRNA
expresston patterns are assoclated with several diseases,
Including various of cancers'. The miRNAs function as
regulatory molecules as oncogenes or tumor SUppressors.
Amplification or overexpression of miRNAs down-regulate
tumor suppressors of other genes involved In cell
differentiation and genes expression'2.

Abnomal expression of microRNAs has been observed
in various types of cancer including breast cancer. Great
efforts have been made to identify an association between
microRNA expression profiles and breast cancer and to
understand the functional role and molecular mechanism
of aberrant-expressed microRNAs. As research has
progressed, ‘oncogentc mictoRNAs’ and ‘tumor suppressive
microRNAs’ have become a focus of Interest".

There are two types of miRNA; miRNA oncogenic
(oncomiR) which inhibits the tumor suppressor gene and
tumor suppressor miRNA (tumor suppressor miR) thatinhibits
the gene expression of oncogenes™. Both types may hold
promiseformiRNAgenetherapiesandareused asbiomarkers.
Each miRNA gene has different targets at each phase of
carcinogenesis's, Alteration of miRNA levels Is used for early
detection of disease and intervention of the progress of the
disease. However, mIRNA levelsandeffectiveness in treatment
may produce different results in different patlents.

torio and Croce'® performed down-regulated processes
with miR-10b, miR-125b and miR-145 and up-regulated
miRNA-21 and miR-155 in BC using 3 mIRNA microarray.
Another study reported that miR-10b has altered expression
in BC and hepatocellular cancer". Interference in miRNA
expression causes disruptionofgene expressionwhichintum
plays arole tn the initiation, progression and metastasisof the
developmental phase of BC. Micro RNA-10b plays aroleinBC
inavarletyofcellular process such as preliferation, metastasls,
angiogenesis and Invasion of BC cells'®®, Increased
proliferation occurs because of elevated expression of
HOXD-10{Homeobox Transcription Factor)which leadstothe
epithelial cells undergoing Epithelial Mesenchymal Transition
(EMT) causing the progression of BC®.
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Western models for risk of BC include factors such asage
(over 50 years of age), reproductive status (nulliparous, early
menarche and late menopause) family history, history of
benign tumors, alkohol consumption, obesity and lack of
physlcal actlvity have been identified?. In West Sumatera,
different risk factors need tobe considered. Mostwomenwith
B8C have low economic status, age 30-45 years of age, they
are thin, multiparous, may be nursing a child and maried
before 25gars old and do not consume alcohol”’. These facts
raise the question:whethide the risk fact6r In oF:BC in Wast
Suftiatra, Indonesla aredifferentfrom the West.Becauseof this
different profile of BC incidence, the role of epigenetic factors
could also be different. Oncogenic miR-21 and miR-10b
clearly have Important foles in the development of BC
tissue. Understanding the way these eplgenetic factors
operate within West Sumatra population could be important
1o determine disease diagnosis and management.

In this study, itwas tried to determine whether the
expression of both miR-21 and miR-10b is different in
(1) BC tissue and (2) FATs in the West Sumatra population.
Fibroadenomas (FATs) are benign (non-cancer) tumors made
up of both glandular breast tissue and stromal (connective)
tissue that are most common In young women in 15-20 years
of age. The authors are aware of no previous studies
comparing miR-10b In BC tssues and FATs but the ready
availability of tissue samples of FATs make them a practical
control withcut the ethical issues related to obtaining healthy
normal tissue in the absence of a tissue bank that provides
healthy tissues. Characteristics of miR-10b and miR-21 in BC
tissue serve as the basis for further studies to determine the
best methodsfortreating BC thatlsmost approptiate for West
Sumatra women.

MATERIALS AND METHODS

Material: The material was BC tissues and fibroadenoma
((FATs), the most common benign mass in the female breast.

Main reagents: The main reagents were miRNA isolation
Mini Kit {GenAids), cDNA synthesis kit #f (Exiqon, Denmark),
hsa-miR-16-5p LNA PCR primer set, hsa-miR-10b-5p LNA™
PCRprime tandhsa-mlR-21-SpLNAPCRprimerset(Ex!qon.
Denmark), SYBR Gigen fiaster ([Edqon; Denitiark).

Apparatus: Thé apparatus waé micropipette (Eppendorf),
qPCRsystem (CFX96 Reaftime, Biorad USA), Nanodrop 1060
(Thermo, USA).

Preparation of samplas: In the current study, mtRNAﬂiéﬁa
mIR-10b exgiféssion were evaluated ifi human BC tissue and
FATsIfWast Sumatera with 30-50 years ofagein range. Thirty
samplesof BCtissuesand 10FATS (non-cancerous) were used.
Tissues were coflected from BloBank of Medical Faculty
Andalas University, Padang. All samples came fiom patients
who had not undergone radical or modified mastectomies
and had not received any chemotherapy of radiation before
surgery.

miRNA axtraction from BC tissue: Samples were stored at
.80°C. Extraction was performed by using miRNA isolation
Minl Kit {GenAlds), the extraction was done based on the
manufacturer's protocols. The miRNAs were purified on 3
glass-fiber filter and quantified by using the Nanodrop 1000
(Thermo, USA).

<DNA synthesis: The miRNAs (10-30 ng) were converted to
cONA by using miRCURY LNA Universal AT miRNA PCR,
polyadenylation and CONA synthesls kit if (Exiqon, Denmark}
protocol. The miRNAs were Incubated for 60 min at 42°C,
the reverse transcriptase heat-Inactivated for 5 min at 95°C,
immediately cooled to 4°C and stored at 4°C or frozen to at
least -20°C.

mIRNA expression by real-time PCR: Thegi'msh’ifif
{iRNA precursors Was determined B§ using feaktime
quantitativePCR. The heaamiR-16:5p LNATRER primer set was
used: as an efidogénolis control. The MIRNA expertmental
targets wel hisaifilR-10b-5p ENA™TPCR primer et and
hsa-miR-21-5ELNA PCR primer sét (Exiqon, Denmarkl The
realtimeifilcwas MIRGURYLNA microRNA PCR.EXILENT SYBR
eriiiaster. (EdGon, Denmark); The method Is based on
\inlvarsa) Revgre Transcrigtion (RT) followed byﬁ"ﬂfﬁém
amnplificatiaRimith LNA™ enhanced pHiels. The mas
contalhediors yL oF T0X PERVSUREE0.7 uL &F 25 mM MaEL;
0.1 pL 6F 125 mM dNTPS,0.01 pL ONG;05 uL 6FDNATTAH
polyimerase, SYBR Green, 0.5 uL &f diluted EDNAATSOFWIh
sufficient Wate70 make 3 {{L-THree micro liters af tfiemaster
ﬁmgﬁﬁﬁlﬁlﬁiélﬁf&ﬂié’?i’eéifl&‘ﬁfﬁﬁiﬁﬁﬁﬁ eptihe
@iflfeis were Hl?ﬁéﬁ?éﬂﬁlﬁloﬂ?mllﬁ'ﬁlmﬁféiﬁﬁ
(qPCR system, CFX96 Realtime, Blarad USA). Each primer
solution (2 pM) was stored in 12-well PCRstrip tubesand 2 uL
was dispensed Into duplicate wells of the %wg plate. All
reactions were performed in duplicate, including 1o
eachmRNA TRETeactoNs Were FpHfEo? 15 secft 95°C
RV ARET 60°C Ford0. cyictes: THE el denaturation
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protocol (dissociation curve) was run attheend of the PCR
to determine the number of products, Data were normalized
to a universal endogenous control miRNA, which ideally was
stably-expressed across the test sample set to correct for
systematic variables such asamount of starting template, RNA
quality and enzymatic efficiencies. The expression of each
miRNA relative to miR-16 RNA was determined using 22",
ACT = {CtmiRNA-CtmiR-16).

The expression levels were normalized to the
corresponding mean value of the reference miR-16. Atfirst the
expression levels of the analyzed microRNAs between breast
cancer tissues and FATS tissues were compared. The relative
expression ratio R which is presented as the n-fold change in
miRNA expression.

Statistical analysis: A real-time PCR was used to determine
the fluorescence intensity curve as it reaches the threshold
cycle, crossing point (Cp), for each sample and a mean PCR
efficiency corresponding to a primer pair in the exponential
phase of each reaction. The expression of miRNA-21 and
miRNA-10b of human Band FATs was analyzed with t-test
and correlation test by using the SPSS version 150 software
programs, a p-value was 0.05 required to determine
statistically.

qPCR experimental conditions: Amplification and data
collection used CFX-96 Real-Time PCR (Biorad). Reactions were
carried out in duplicate with 1 uM Eva Green (Biorad) of each
primer. Condition profiles were 95°C for 5 min, 35 cycles; at
95°C for 30 sec; at 60°C for 10 sec and at 72°C for 30 sec.

RESULTS

Toidentify miRNAs associated with BC, the current study
explored the expression of two human oncogenic miRNAs
(miR-10b and miR-21) from 30 BC and 10 FATs samples with
LNA-based on qPCR. Fibro adenoma was used as a control.
The miR- [ was used as the control endogen for miR-21 and
miR-10b. The melting curygg of miR-21, miR-10b and miR-16
(as internal endogenous) were sharply defined with narrow
peaks, indicating that pure and homogenous PCR products
were produced. Highest peak mean lowest expression miR-21
has qu peaks (red) than miR-16 (endogenous control), it
means that the expression ofgpiR-21 is more higher (Fig. 1).

The resumshowed that miR-21 in BC tissue was higher
than in FATs. The ACt value of §¥R-21 in BCtissue waslower
than miR-21in FATs, indicating that the expression of miR-21
in breast tumors tissue was higher than in the control. The
median relative expression of miR-21 (2-%4“) was 4.24 fold
higher in BC tissue compared with FATs (Fig. 2).
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Fig. 2: Difference in expression of miR-21 level between
gast cancer tissue and fibroadenoma tissues
x-plot diagram with median)

The level of expression of miR-21 between BC and FATs
was statistically significantly diffegpt (p = 0.000) (Table 1).

The ACt was appl mark the expression of miR-10b.
If ACt was higher, this indicated that miR-10b expression
quantitywas lower. The expression of miR-10and the Cpvalue
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ﬁ;. 3: Difference in expression level of miR-10bbefgeen
breast cancer tissue and fibroadenoma tissues which
Wwas used:as contiol (boxplot diagram with median)

Table 1: Difference in level of expression of miR-21 between BC and

Fibroad
Groups Mean ACp miR-21 D p-value
BC 4385 1209 0.000
FATS 2130 0850

e e
BC: Breast cancer Ussue, FATS: Fibrosdenoma tissues

Table 2: Differonce in lovel of exprassion of miR-10b between BCand
fibroadencma

Groups Mesn ACp miR-10b S0 prvalue
8C -46N 1.070 0.001
FATS -2.663 1.257

L —..o.o.i- B
BC: Breast cancet tissue, FATs: Fibroadenoma thisues

of miR-10bin BC tissue were lower compared with FATs. The
median relative expression of miR-10b (2-%9) was 3.34 fold
lower in BC tissue compared to in FATs (Fig.3).

The analysis of t-test statistically showed that the
expression of miRNA-10b between BC tissue and FATs was
significantly different (p = 0.001) (Table 2).

DISCUSSION

The miRNASs are endogenous non-encoding small RNAs,
which regulate gene expression by binding with target
mRNAs, ThemiRNAs bind tothe 3' untranslated region (3'UTR)
of mANASs of the target and Inhibit the translation of target
proteins®, EachmifNA has multiple target genesand different
miRNAS can regulate the same target gene. The miRNAs may
act as an oncogene of tumor-suppressor, playing a role in
tumorigenesis and development and regulating tumor
proliferation, invasion, apoptosis and drug resistance.

The miR-21 is a mIRNA located in the FRA17B fragile area
of chromosome 17q23.2and hasanindependenttranscription
unit. The miR-21 expression is remarkably abnormal in
many types of tumor cells, especially in breast cancer®,
Abnommalities of MIRNA expression in malignant cells

compared with normal cells are often attributed tochangesin
genomic mIRNA copy numbers and gene locations®,
Alteration of copy numbers is Indicated by
decreased/Increased mIRNA expression. Aberrant mIRNA
expression may affect a multitude of transcripts.

The miR-21 is an oncogenic microRNA with Increased
expression In all human cancers, especially BC. Previous
studies have found that miR-21 increased significantly In
BC both /n vive and /n vitro when detected by varlous
methods?, In this study, it was found that expression miR-21
was higher In BC tissue than that In FATs. Huang etal’’ found
that a high level of miR-21 is evident in breast cancer with
highly uncontsolled cellproliferation and potentialtobe more

gressive. Hence it can be assumed, the fact that a higher
avel of miR-21 was found In these 8C'than in FATS also
indicates the high level of uncontrolled proliferating cells
which enable replicative Immortality.

ThemiR-21 utllizesitsoncogenic function mainiy through
cellularlnhlbitionapoptosis".Previousteseatchalsolndlcated
that miR-21 is closely related to BCL-2. The BCL-2 s an
anti-apoptosls protein which regulates caspase activity by
helping to sequester cytochrome C in the mitochondria
through inhibition of the mitochondrial permeabilizing
protein Bax®. The miR-21 isinvolved in the apoptosis process.
The miR-21 upregulation results in an Increase of protein
BCL-2. The increase of BCL-2 expression is induced by
directly targeting miR-21, which Is able to unconventionally
upregulate the expression of its direct target by binding toits
3'UTR®. Shi ez /' discovered that miR-21 may downregulate
Bax and upregulate 8C-12, inhibiting apoptosis. The outcome
of these experiments confirmed that BCL-2is a target for
miR-21 and found that miR-21 Is ¢ ed with intrinsic
andfor extrinsic cellular apoptosis®, Thus, miR:21 has an
important rolé'[n progression, livasion, dissemination dnd
apoptosis 6f human breast cancer /n vitro and /n vivo.

Itis well established that miR-21 regulates the expression
of many anti-oncogenes, including TPM1, maspin and BCL-2
and programs cell degly”. The overexpression of miR-21in
breast cancer suggeststhatmiR-2¥-functiéns as anoncogéne
anditstargetigenes aretuniorsu #%rs. ThemiR-21 targets
phosphatase angiotensin homolog , one:cE the most
commonly affected tumior supgressor genes. Moreover,
miR-21 targets the (PTEN) gene by Inhibiting gene expression
In breast cancer cell. In breast cancer cells, PTEN controls
apoptosis and cell cycle arrest. Furthermore, the increase of
miR-21 expression decreases the expression of PTEN and
increases the activity of PI3K/Akt, as a result, NF-kB and Cyclin
D1 increase. The PTEN is also involved in regulating cell
rigration and Invasion by regulating matrix metalioproteinase
2(MMP2) and matrix metalioprotelnase 9 (MMP9)*2. While the
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MMPs family genes are a key start the occurrence of the
migration and invasion. These processes trigger uncontrolled
proliferation. In addition, an increasing of miR-21 inhibits the
metalloprotein tissue inhibitor-1 (TIMP1) gene accelerating
the process of epithelial-mesenchymal transition (EMT) which
is the main process in the EMT of cancer metastases®.

Another oncogenic mIRNA that was researched in this
study was mir-10b. Micro ANA-10b Is located In chromoseme
2q31. The miR-10b plays a role as an oncogene in many
human matignancies, such BC. Studies have shown that
miR-10b is related to cancer cells undergoing metastasls.
The miR-10bis highly expressed in positive metastatic cancer
cells and overexpressed in non-metastatic cancer cells which
have begunarobustinvasion and onthe pointof metastasis®®,

In mammary epithellal cells and breast carcinoma cells,
miR-10b directly suppresses the translation of HOXD10, an
mRNA encoding a transcriptional repressor. The HOXD-10
represses RhoC, a3-integrin and MMP. All of three genes are
involvedin cellmigration and extracellular matrix remodeling
and stimulate the EMT process. This process Is a key for
regulation of cancer metastases™. The relation between
miR-10b and metastasis remalns controversial. Increased
expression of miR-10b appears to be associated with breast
cancer brain metastasis®”. Thus, the over expression of
miRNA-10b is closely related to the metastasis of breast
cancer.

Howevemsinterestingly In this study, It was found that
expression of MIR-TOEWERIOWET n BG tissuethaR TAFATS. This
result was In contrast to providiis studiesihiat found fIR-10D
was over-expressedin hepa lular carcinomas with positive
metastasis®, Similarly, Ma et &/ found’that mik=10b"Was
lower. I non-metastatic breast tumors experiencing Initial
strong invasion and at the point of metastasis. Gee etal®also
discovered that a lower level of expression of miR-10b
occurred in early-stage of breast tumnors. A similar result was
foundbylortoand Croce'éwhocompared miR-10bexpression
inprimary breast tumor tissueswith non-cancertissues. Those
studies used normal tissues (NATS) as a comparison and the
result showed that miR-10b expression was lower in breast
tumors,

Furthermore, research meta-analysls by Lu et a/"’ showed
that expression of miR-10b varles and experiments show
inconsistent results; sometimes miR-10b is up-regulated and
sometimes down-regulated. These differences may be
explained by type of cells, stage of a tumor or control used
and source type of tissue, Low levels of miR-10b in BC tissue in
thisstudy couldindicate that, although samples wereselected

without regard to the stage of cancer, most tissues used
probably came from the primary breast tumor and suggests
these cancers were highly proliferated but may not yet have
metastasized and were still In an Initial stage, The metastasis
process is different from the initiation and progression of
cancer In that not all of the transformed cells become
metastatic®, The breast cancer tissue used was sourced from
the compact solid tumor and not from cells that had escaped
through the stromal cells in metastasis. So even though
women in West Sumatra are often refuctant to seek early
treatment for medical conditions and present with advanced
cancer the tissue samples studied are likely tostillonly contain
cancer cells that have not undergone metastasls. This seems
unlikely as women In West Sumatera are often reluctant to
seek early treatment for medical conditions. The result may be
related to the control used. The miR-10b expression of tissue
breast cancer was compared with FATs but not with
Nommal Adjuvant Tissue {NATS). Further exploration is required
to determine the significance of the lower expression of
miR-10b In this study.

The findings of this study are relevant since miR-10b
could serve as a prognostic for early detection and/or
a therapeutic target for anti-metastatic therapy. The
measurement of miR-21 and miR-10b expression could also
provide the rationale and selection criteria for treating early
stage or pre-metastatic breast tumors with the miR-10b
antagemiR or mimic miR as a part of a neoadjuvant
regimen. The current study also suggested further analyzing
the comelation between of miR-21 and miR-10b with stage of
BC. However, further studies using a larger number of 8C
samples and using normal tissue as a control should be
performed to confirm our findings and also to analyze the
association between clinkal parameters such as tumor
subtypes, type of cell tumor, hormone status and dlinical
pathology profile.

CONCLUSION

g ThisstudyshowedmiR-21inBCin West Sumatran women
was higher thanTiiFATs, while @IR10b in BCwaslowsr than
{filFATS. The results of this study can estimate that the tissue
samples of subjects are generally still in early stages of
tumeorigenesis. $o It can be used as a guide for oncologist
later. It also be suggested fusther to analyze miRNA from
blood or circulations, so it may likely be a non-invasive
detection tool to investigate cancer development of patient
whether in metastasis or has not metastasis. Finally it was
concluded that miR-21 and miR-10b are potential biomarkers
for early detection.
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