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Position RSID Ref. | Alternate Protein Transcript Annotation Allele Freq.
Consequence Cons.
74607328 | rs139503118 A G p-His45Arg c.134A>G missense 0.00024
74608159 | rs77954293 A G 0 c.285-7A>G | splice region 0.0007699
74607377 | rs147544998 C T p-Cys61Cys c.183C>T synonymous 0.0000332
74606348 | 1s2227537 G A 0 c.-28G>A 5'UTR 0.003809
74606355 | 1556002960 A T 0 c.-21A>T 5'UTR 0.000008268
74606355 | rs56002960 A G 0 c.-21A>G 5'UTR 0.000008268
74607286 | 15138567132 A C p.Glu31Ala c.92A>C missense 0.000008288
74606393 rs1803205 C T p-Ala6Ala c.18C>T synonymous 0.001294
74606393 rs1803205 C G p-AlabAla c.18C>G synonymous | 0.000008241
74607267 | rs150567416 T C p-Leu25Leu c.73T>C synonymous | 0.000008309
74607285 | rs188378669 G A p-Glu31Lys cI91G>A missense 0.000008289
74607285 | rs188378669 G T p-Glu31Ter c91G>T stop gained 0.00121
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.. Protein Transcript 5
Position RSID Ref. | Alternate Annotation Allele Freq.
Consequence | Consequence

9142273 1s34102416 G A p-Thr14Thr c.42G>A Synonymous 0.00273
9144811 | rs147413584 C G p-Ser31Cys c.92C>G missense 0.0003056
9144881 | rs148651970 G C p.Leu54Leu c.162G>C synonymous | 0.00003297
9144881 | rs148651970 G T p.Leu54Leu c.162G>T synonymous | 0.000008242
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74606393 rs1803205 C T CXCL8 Ssynonymous 0.001294
74607377 | rs147544998 C T CXCL8 | synonymous 0.0008324
74607252 | rs201004318 C A CXCL8 | splice region 0.00008361
74607696 | rs536774132 T A CXCL8 Stop gained 0.0006635

9162545 rs73238291 T C KLRGI1 | Intron, 3UTR 0.0004127

9161648 rs3026251 T C KLRGI synonymous 0.2909

9147759 rs116751107 C T KLRG1 missense 0.001586
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miRNA Deregulation Source Sample Biological process Targets Ref
Proliferation, FOXMI, VCAMI
. Blood, Tissue migration Akt
miR-126 ’ ’
Down plasma Invasion, IRS1, PIK3R2 19
Differentiation CRK/CRKL
. Human cell lines (AsPC-1, PANC-1, | Apoptosis, cell-cycle
miR-193b Down BxPC-3, Hs766T) progression, invasion MIRSIHG 2
. Human cell lines (MiaPaCa-2)
miR-155 . .
Up Plasma,,tissue Apoptosis TP53INP1 13
Bile
Human cell lines (BxPC-3, Proliferation. invasion
miR-221 Up MiaPaCa2, onlera Ot’ . asion, MMP-2, MMP-9 13
PANC-1, SW1990), human tissues apoptosis
X Human cell lines (BxPC-3, . L. .
miR-222 Up MiaPaCa2, Prollfe;at(l)ortl(,):i‘lsvasmn, MMP-2, MMP-9 14
PANC-1, SW1990), human tissues Pop
Invasion TIP30, p16
Human cell lines (PANC-1), human . . TP53
proliferation
miR-10b U plasma apoptosi MTOR 24
P Plasma nﬂorr)a(t)isorsl KLF4
bile i IGFIR
ifferentiati NF1
. PDCD4, BTG2
Human Cﬂililf;ecsa(szNC'l’ Invasion, drug KRAS, C-MYC,
miR23a Up LPc006 . PLcl67 resistance, SPRY2,CKSIB 24
Blood, saliva, tissue proliferation, apoptosis KDM44 , CELF2
. Human ceu lines (PANC-1, Invasion, cell growth, PDCD4, BTG2,
miR-27a Up MiaPaCa2 roliferation, apoptosi NEDDLA, PTEN 2
LPc006, PLc167) proluferation, apoptosis '
Plasma Apoptosis, BCL2L11, E2F1
miR-106b Down bil proliferation THBS1, ATM 18
growth, senescence
Migration, invasion,
miR-205 Down tissue proliferation, tumor IGF2 25
growth
. Human cell lines (BxPC-3, CFPAC- | Proliferation, invasion,
miR-124 Down 1, SW1990,PANC-1), human tissues metastasis Racl 2
Apoptosis,proliferatio PDCD4, PTEN
miR-21 Up Saliva, Blood, tissue n RECK, SMAD7 13
growth,metastatic MSH?2
miR-1290 Up Serum, tumor tissue, Proliferation, invasive Wnt, FoxAl 22
miR-3679-5p Down Saliva,.Blood | = cemeeeeee Mechanism unclear 23
miR-940 Up saliva proliferation GSK3p, sFRP1 26
mir-210 Down Blood, saliva, semen, serum, sperm invasion PTEN 21
. sperm, tissues, Human cell .
miR-373 Down Jines(HS766T) Invasion, EMT, TGF- B,EMT 17
miR-198 Down tissue,Human cell lines(HPDE, MIA prohferajﬂon,'mvasmn, SMAD4 21
PaCa-2) migration
proliferation apoptosis CASP7, IGFBPS,
. . L SMO, TP53
miR-125b-1 Up Blood, saliva, semen, serum, plasma d'?fngm?o?, KLF4.MTOR 28
ifferentiation IGFIR. NFI
growth THPO, SSB
miR-191 Up tissue aging Sluorouracil 16
oxaliplatin
. Human cell lines (PANC-1, BxPC- Proliferation.
R-1 D ; ’ Bmil 2
miR-135a own 3, ASPC-1, HPDEG6c7) apoptosis " ’
regulate autophagy
miR-23b Up Blood, sallva,serum, sperm, ass?cmt«?d with KRAS, C-MYC 21
plasma,tissue radioresistance
CASP3, IGFBP3,
miR-375 Down Saliva, semen, serum, sperm, plasma proliferation KRAS 30
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. PDAC : Pancreatic ductal adenocarcinoma
. PC: Pancreatic cancer

. CP:chronic pancreatitis

. EMT :epithelial -mesenchymal transition
. ncRNA:non-coding RNA

. sncRNA:small non-coding RNA

. IncRNA :long non-coding RNA

. piRNA : Piwi-interacting RNA

. miRNA : microRNA

10. siRNA: Small interfering RNA
11.gRT-PCR :including the real -time reverse transcription
PCR

12. NGS: next-generation sequencing
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Real-Time PCR oligonucleotide primers
Gene Sequence TM  Amplicon size(bp)

pjq FPI4F  CCCTCGTGCTGATGCTACTG  60.53 20
P14R  CATCATGACCTGGTCTTCTA  53.86

P21 P21 F ACTAGGCGGTTGAATGAGAG 57.03 20
P21 R GAGAGGAAAAGGAGAACACG 55.81

P27 P27F  GGCTTTCAGATTCCCAACTT 5591 94
P27R  AGCCTCCCCACTCTCGTCT  61.93
ABLF  AGTCTCAGGATGCAGGTGCT  59.1

ABL 124
ABLR  TAGGCTGGGGCTTTTTGTAA 60.0
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Figurel. Figure2.

Quantitative RT-PCR analysis Normalized gene expression ratio
of P14, P21 and P27 normalized of P14, P21 and P27. Compari-
Gene expression in AML patients son of gene expression in control
and normal subjects. group with AML patients.
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and acute myeloid leukemia.

We detected p27 gene expression in 76.3% of patient
samples which is accordant with similar studies indi-
cating high level of this protein (5). Vassiliki Zolota
and colleagues have been shown p27 expression in
88% of their cases (8) and overexpression of this cell
cycle regulator have been shown in solid tumors as
well as hematologic malignancies(10,29). The p27
expression status has been explained as a prognos-
tic factor in such lymphomas and some solid tumors,
including breast, lung, gastric and prostate cancers,
proposing that decreased expression of p27 is associ-
ated with tumor development (7, 22-23). In addition,
in the study by N Radosevic et al, the level of p27
expression was associated with the chemotherapy re-
sponse and its high level was predictive of complete
remission (13).

In concordance with our findings in p14 overexpres-
sion, Rahmawati Pare et al. Show this up regulation
in their study. Moreover, there are another studies
documenting the same result in other types of malig-
nancies (24-26, 30-31). The high expression for these
genes could strongly confirm their adverse function
when cancerous cells recruit them as oncogenes, so
they loss tumor suppressor role that may be useful as
prognostic factors.

On the other hand, these changes may reveal tumor
cell entrance to the senescence program, but disrup-
tion of downstream mediators may result in malfunc-
tion of regulatory pathway. The correlation between
p27 and pl4 expression suggests that both proteins
may have an essential role as a tumor suppressor
genes in AML in order to promote growth arrest or to
sensitize cells to apoptosis.

As a tumor suppressor p21 participate in the cell cy-
cle regulation, gene transcription, DNA repair, and
apoptosis. In contrast, p21 suggest to induce cell cy-
cle progression (21, 27).

Some studies have reported high expression of p21 in
solid and hematological malignancies. Additionally,
strong up regulation of p21 was seen in several cell
lines and tissues that induce differentiation by irre-
versible cell cycle arrest (28). In the present study,
we found loss of significant changes in p21 gene ex-
pression in cases but Rahmawati Pare et al. in their
observations show loss of p21 protein expression in
94.8% of patients and they saw relationship between
the absence of p21 and high tumor grade that could
confirm the lack of its tumor suppressor activity (24).

www.PersonalizedMedicineJournal.com

Nevertheless, Investigations in these issue is uncer-
tain and the significance of cyclin-dependent kinase
inhibitor p21 expression in acute myeloid leukemia
is unclear, with limited and contradicting data so
need to more studies.

These findings may be dependent on the dual func-
tion of p21, whereby it plays role as a tumor sup-
pressor in some malignancies but shows oncogenic
activity in others.

Since cancer initiation and progression is a process
involving multiple genetic

Defects, it is probably that alterations in other path-
ways may also affect AML progression but due to
basic defect in such as this malignancies that is re-
lated to cell uncontrolled proliferation, cell cycle
regulators and their expression are most important
in comparison to other causative pathways and are
strikingly crucial in cell regulation. So investigations
in this field should be more to find special changes
pattern in different malignancies. Hence, therapeu-
tic strategies can target various checkpoints such as
foregoing genes in the cell cycle.

Conclusion

As a powerful tumor suppressor, P53 regulates the
cell cycle integrity through the induction of the Cip/
kip (P27, P21 and P14 axis) family, they are contin-
uously expressed to fight against tumor formation.
Recent studies demonstrate that P27, P14 genes are
overexpressed in high percentage of cases. Although
we expected to see lower expression of pl4, P21,
P27 genes according to their anti-tumor role in nor-
mal cells, we found their higher expression. It seems
that neoplastic mechanisms active in malignant cells
convert the normal function of critical targets in the
normal cells during their malignant transformation.
We hypothesized that at the first step they get rid
from their anti-tumor function and at the second step
the malignant cells employ these proteins at their ser-
vice.
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diagnosed AML patients (39 males and 54 female
classified in 3 age group; including: 35 >, 35-60 and
> 60 years old) which were selected from the files of
the Taleghani hospital, Shahid Beheshti university of
medical sciences between 2014 and 2016 and con-
trol group encompasses 13 normal people. Patients
approved for acute myeloid leukemia by morpholog-
ical assessment, bone marrow (BM) immunopheno-
typing and molecular examination. Consent letter for
Patients and control group was confirmed by local
ethics committee. The cases were classified as M3
and non-M3 according to the French—American—
British (FAB) criteria.

Cytogenetic abnormalities were determined by WHO
criteria, translocations included (PML-RAR positive
or negative). Anti-bodies against CD2, CD10, CD13,
CD14, CD19, CD33, CD34, CD45, CD64, CD117
and HLA-DRI3 used for detection of leukemic my-
eloid blasts in flowcytometry analysis.
Demographic and subclinical characteristics of pa-
tients sample are summarized in Table 1.

RNA extraction and ¢cDNA synthesis:
Mononuclear cells (MNC) were separated using Fi-
coll-Hypaque density gradient. RNA from MNCs
was extracted by RAeasy Kit (Qiagen, USA). CDNA
was synthesized by T primed first strand kit (Ther-
mo-scientific, USA) using 1 microgram of Total
RNA quantified by Nano drop (Thermo-scientific,
USA).

Real time quantitative polymerase chain reaction
analysis:

Real time quantitative polymerase chain reaction
technology was used for 93 MNCs of patient’s sam-
ples to characterize p21WAF1/CIP1, p27 and pl4
expression by SYBR™ Green Real Time PCR Mas-
ter Mixes (Thermo-scientific, USA). In addition ex-
pression of target genes was detected compared with
ABL as housekeeping gene using the AACT method.
RT-Q-PCR conditions (10 min at 950C, then, fol-
lowed by 40 cycles at 950C for 15 s and 600C for
30 s) were followed and specific probes and primers
were used. All the reactions were performed in trip-
licate.

Statistical analysis

Statistical analysis was performed using the SPSS
(version 19). Data were analyzed using T-test &
Mann-Whitney test for normal and abnormal distri-

butions, respectively. Gene expression levels were
calculated and compared using -2AACt formula.
P<0.05 was considered as the significant level.

Results

Complete remission, secondary AML, childhood
AML, and post-treatment patients were excluded
from the study. Peripheral blood & bone marrow
specimens were collected from 93 newly diagnosed
AML patients (39 males and 54 females; in three age
categories: 35>, 35-60 and >60 years) and as control
group we evaluated peripheral blood specimens of
13 healthy people (8 males & 5 females; median age
43; range, 11-75 years) without any evidence of he-
matological disease. The mean and SD of normalized
gene expression were 1.04 £ 0.35 and 1.24 £ 0.41 in
patient samples and 0.15 £ 0.10 and 0.18 £ 0.17 in
control samples for P27, P21, P14 respectively.
Our investigation concluded 45 APL patients and 48
NON M3 patients (table 1), that average expression
fold change of p14 and p27 compared with the con-
trol group were 3.69 and 4.10 respectively that show
significant overexpression (PV<0.05), and average
expression fold change of p21 compared with the
control group was 1.44 that shows no significant ex-
pression reduction (Pv>0.05).

We found no correlation between expression level of
the mentioned genes and common AML prognostic
factors including: age, gender, blast cell type and
even sample type.

Cell cycle regulation in mammalian is extremely or-
ganized process which confirm cell division as well
as stem cell renewal, differentiation, transcription,
epigenetic regulation, apoptosis and DNA repair (13-
17). Considerable aberrations in expression of genes
involved in cell cycle regulation have been report-
ed in solid tumors and hematologic malignancies, as
production or function abnormalities in these pro-
teins are associated with increased mortality rate (10,
18-20). p21, p27 and pl4 play critical roles in cell
cycle progression and inhibit proliferation as tumor
suppressor agents (21, 32). So, because of impor-
tance around these mechanisms and due to lack of
enough previous studies, we aimed at explanation for
probable correlation between these genes expression
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Introduction

Acute myeloid leukemia (AML) is a significantly
heterogeneous disorder in the cytogenetic and mo-
lecular genetic characteristics, identified with abnor-
mal proliferation and differentiation of myeloid stem
cells. This abnormality can occur in all ages (1). It has
a high incidence among adults and its burden in this
group is approximately 80% (1), while it accounts
for approximately 18% of childhood leukemia diag-
noses (2). In 2016, according to statistics, there were
19,950 new cases of AML and 10,430 people died of
this disease in the US (3).

As noted before, uncontrolled cell proliferation and
blocked differentiation are main causes of AML.
Loss of balance between proliferation and apoptosis
leads to cancer origination. Furthermore, there are
different mechanisms which control cell growth, and
cell cycle proteins are crucial factors in normal he-
matopoiesis that their abnormalities or alterations in
gene expression have been found to involve in the
development of hematologic malignancies (4-7).
P21, p27 and p14 are three essential cell cycle regu-
latory proteins which their alterations in AML have
been reported (8). P21CIP1, p27KIP1 are members
of cyclin-dependent kinase inhibitors (CKIs) family.
They strongly inhibit the CDKs. They bind to cyclin
E/CDK2 complex and inhibit its function, so prevent
G1 phase and cell proliferation (1, 9). Defect in G1/S
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transition is one of the critical events in cancer de-
velopment (10-11). Once inhibition of Cdk2 by p21
and p27 disturbed, cells can enter S phase. Therefore,
they are potential tumor suppressor genes and their
low expression may has a critical role in cancer bi-
ology (1, 9, and 12). Also poor outcome in AML and
other malignancies has been reported due to low lev-
els of p27 protein (7-8, 10). Additionally, increased
frequency of spontaneous tumors in various tissues
have been shown in mice lacking p21CIP1 (11).
P14ARF codes by CDKN2 gene which is located
on the short arm of chromosome 9p. P14 play a role
in cell cycle arrest in both G1 and G2/M and stabi-
lization both p53 and mdm?2 by directly binding to
mdm?2. Direct interaction between pl4 and mdm?2
inhibits degradation of p53 by mdm2, results in acti-
vation of p53 and its tumor suppressor activities (8).
So the present study aimed at expression investiga-
tion of such essential cell cycle proteins (p21, p27,
pl4) in bone marrow biopsies and peripheral blood
samples obtained from newly diagnosed acute my-
eloid leukemia patients.

Material and Method

Clinical Samples:
Study population
The results of present study obtained from bone
marrow and peripheral blood samples of 93 newly
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mutations in these genes in high-risk families is now
well established(22).

The prognostic value of histological grade has been
documented for most tumor types. In recent years,
molecular techniques, in particular gene expression
profiling, have been used increasingly, in order to
improve breast cancer classification and to assess pa-
tient prognosis and response to therapy.

The incidence is rising in most countries and is pro-
jected to rise further over the next 20 years despite
current efforts to prevent the disease. The increased
incidence is not surprising since there has been, in
most countries, an increase in numbers of women
with major breast cancer risk factors, including low-
er age of menarche, late age of first pregnancy, fewer
pregnancies, shorter or no periods of breastfeeding,
and a later menopause.

Recent advances in therapeutic strategies have im-
proved BC-specific mortality and morbidity, but still
only one-quarter of metastatic BC patients survive
until 5 years after BC diagnosis.

Targeted molecular therapeutics based on miRNAs
hold great promise for the development of less toxic
and more effective personalized treatment strategies
for cancer. So informations can be used for treatment
and personalized medicine.
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differentiated, highly proliferative tumor; grade 2 is
a moderately differentiated, slightly fastergrowing
tumor than normal cells(20).

It is now well accepted that among all populations,
an estimated 5% to 10% of breast cancer cases arise
in individuals who inherit highly penetrant muta-
tions in breast cancer susceptibility genes(7). Breast
cancer is a heterogeneous disease characterized by
variant pathological features, disparate response to
therapeutics, and substantial differences in long-term
patient survival(12).

The first major gene associated with hereditary breast
cancer was BRCA1, located on chromosome 17. This
gene was identified in 1990 using linkage analysis in
families with suggestive pedigrees. In 1994, BRCA2
was mapped to chromosome 13(1).

Molecular classification of breast cancer based on
complex patterns of gene expression provides a link
between the molecular biology of breast cancer and
the behavior of cancer cells in the corresponding sub-
types. However, molecular classification of breast
cancer has not yet reached clinical implementation
as a routine aspect of patient management(12).
Clinical cancer develops over a long period of time,
requires multiple molecular alterations, and involves
evolution of cellular populations with increasingly
aggressive phenotypic characteristics. Although the
time required for the process of carcinogenesis is
not well established for any human cancer, estimates
suggest that this multistep process unfolds over many
years and possibly several decades(12).

Germline mutations in the TP53 gene have been
implicated as the cause of the Li—Fraumeni syn-
drome(14). Breast cancer appears as a feature of
this syndrome and carriers of TP53 mutations are at
high risk of developing earlyonset breast cancer(15).
However, the proportion of early-onset breast cancer
in the general population explained by TP53 muta-
tions is small as mutations are very rare(16). Breast
cancer is also a feature of the Cowden syndrome
caused by mutations in the PTEN gene(17). Muta-
tions in BRCA1 and BRCA2 are rare, but confer
high risks of breast and ovarian cancer and smaller
risks for other cancers(18).

CHEK2 is a protein kinase involved in cell cycle
regulation at G2 that is rapidly phosphorylated in re-
sponse to DNA damage. Activated CHEK?2 stabiliz-
es p53 and interacts with BRCA1. ATM is a protein
kinase involved in monitoring and repair of dsDNA
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and regulation of BRCA1 and CHEK2(1).

Breast cancer grades

The histological definition of the tumor grade in
breast cancer is mainly based on the degree of dif-
ferentiation of the tumor tissue: grade 1 is a well-dif-
ferentiated, slow-growing tumor; grade 3 is a poorly
differentiated, highly proliferative tumor; grade 2 is
a moderately differentiated, slightly fastergrowing
tumor than normal cells. The prognostic value of
histological grade has been documented for most tu-
mor types. In recent years, molecular techniques, in
particular gene expression profiling, have been used
increasingly, in order to improve BC classification
and to assess patient prognosis and response to ther-

apy(13).

SNPs and breast cancer

As it is still impractical to perform large whole-ge-
nome studies, instead sampling of single-nucleotide
polymorphisms (SNPs) distributed across the ge-
nome if often used to evaluate for genetic variability.
SNPs are found in both genes and intergenic regions;
variation in the latter of these can indicate variation
in gene regulatory elements(1).

A small number of polymorphisms in known breast
cancer-associated genes have been associated with
an increased risk of breast cancer. Often, low-pene-
trance SNPs are located in noncoding regions of the
genome, making it more difficult to identify an asso-
ciated gene(1).

New facts about breast cancer

Further understanding of the molecular biology and
gene expression signatures of breast cancer are crit-
ical for developing novel approaches to the preven-
tion and management of the disease. Two of thee-
arliest and best examples of targeted therapies were
developed in breast cancer after progress in cancer
biology(7).

Recent advances in therapeutic strategies have im-
proved BC-specific mortality and morbidity, but still
only one-quarter of metastatic BC patients survive
until 5 years after BC diagnosis(21).

Well over 1000 different mutations have been iden-
tified in BRCA1 and BRCA2, and genetic testing for



mulation of multiple gene mutations combined with
epigenetic dysregulation of critical genes and protein
pathways(7).

Study of cancers, specially breast cancer and
microRNAs

Traditionally, the study of cancer has focused on pro-
tein-coding genes, considered the principaleffectors
and regulators of tumorigenesis. Recent discover-
ies, however, have highlighted the role of non-pro-
tein-coding RNA in tumor formation(5).

The story began in 1993 when Victor Ambros and
colleagues discovered a gene, lin-4, that affected de-
velopment in Caenorhabditis elegans and found that
its product was a small noncoding RNA; this small
RNA was later to be termed a microRNA (miRNA)
(5).

There is no single definition of ‘familial’ breast can-
cer, but generally accepted criteria include: (i) at least
three breast and/or ovarian cancer cases in a family;
(i1) two breast cancer cases in close relatives, with at
least case diagnosed before age 50; (iii) two breast
cancer cases in a family diagnosed before 40 years of
age; (iv) any male breast cancer with a family history
of ovarian cancer or early onset female breast cancer;
(v) Ashkenazi Jewish ancestry with breast cancer,
particularly triple-negative breast cancer diagnosed
before age 60; or (vi) breast and ovarian cancer in the
same patient. However, these criteria largely encom-
pass only the phenotype of the Hereditary Breast/
Ovarian Syndrome(1).

miRNAs play an important role in the negative regu-
lation of gene expression by base-pairing to partially
complementary sites on the target messenger RNAs
(mRNAs), usually in the 3 untranslated region
(UTR). miRNAs have been found to regulate more
than 30% of mRNAs and have roles in fundamental
processes, such as development, differentiation, cell
proliferation, apoptosis, and stress responses. Both
loss and gain of miRNA function contribute to can-
cer development through a range of different mech-
anisms(5).

Pre-miRNAs are exported from the nucleus by Ex-
portin-5. In the cytoplasm, another RNase III en-
zyme, Dicer, cuts the pre-miRNA to generate the
mature microRNA as part of a short RNA duplex.
The RNA is subsequently unwound by a helicase ac-
tivity and incorporated into a RNA-induced silencing

complex (RISC)(8).

MicroRNAs have been implicated in regulating di-
verse cellular pathways. Although there is emerging
evidence that some microRNAs can function as on-
cogenes or tumour suppressors, the role of microR-
NAs in mediating cancer metastasis remains unex-
plored (9).

miRNA dysregulation could be a result of mutations
in miRNA genes in well-conserved regions in their
mature sequence affecting mRNA targeting, or the
remainder of the miRNA precursor potentially af-
fecting processing and stability of the mature miR-
NA(10).

miRNAs can act as either tumor suppressors or onco-
genes for cancers. Single-nucleotide polymorphisms
(SNPs) are the most commonsource of genetic poly-
morphism in the human genome. SNPs were found
to contribute to phenotypic differences in humans(3).

miR-125 and breast cancer

miR-125, which is a highly conserved miRNA found
in diverse species from nematodes to humans, and
can be found as one of three homologs: hsa-miR-
125a, hsamiR-125b-1, and hsa-miR-125b-2. Con-
troversial properties of the members of the miR-125
family have been reported in different types of can-
cer, such as their potential contribution to the initi-
ation and progression of cancers by acting as either
tumor suppressors or oncogenes(19).

miR-125a represses cell growth by targeting HuR
in MCF-7 breast cancer cells , and miR-125b al-
lele-specific regulation of BMPRI1B contributes to
breast cancer risk(11). The chromosomal locus of
BMPRIB is on 4q22-24(19).

Some facts about breast cancer and genes

and proteins

It is estimated that women having their first child
when aged under 18 years have only about one-third
the breast cancer risk of those whose first birth is de-
layed until the age of 35 years or more. Births after
the first, even if they occur at an early age, have no,
or very little, protective effect(6).

The histological definition of the tumor grade
in breast cancer is mainly based on the degree of dif-
ferentiation of the tumor tissue: grade 1 is a well-dif-
ferentiated, slow-growing tumor; grade 3 is a poorly
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= Breast Cancer
= Personalized Medicine

Breast cancer is the most common malignancy in women in Europe
and the United States and second leading cause of cancer-related death.

= Gene miRNAs, single-stranded RNA molecules, are so important in cancers.
= BMPRIB Both loss and gain of miRNA function contribute to cancer develop-
= BRCAI ment through a range of different mechanisms. miR-125a represses cell
= BRCA2 growth by targeting HuR in MCF-7 breast cancer cells , and miR-125b
= miRNA allele-specific regulation of BMPR1B contributes to breast cancer risk.
= miR-125 Many elements are effective in breast cancer. For example BMPRI1B,

BRCAL1, BRCA2, CHEK2, TP53, PTEN, p53, ATM,... . Well over 1000
different mutations have been identified in BRCA1 and BRCA2, and ge-
netic testing for mutations in these genes in high-risk families is now
well established. Targeted molecular therapeutics based on miRNAs
hold great promise for the development of less toxic and more effective
personalized treatment strategies for cancer. So informations can be used
for treatment and personalized medicine.

Introduction potential susceptibility genes. miRNAs are a class of

OA

Breast cancer (bc) is the most common malignancy
in women in Europe and the United States and sec-
ond leading cause of cancer-related death and it is the
second leading cause of cancer death for women in
the U.S.(1,2). It is the leading cause of cancer death in
less-developed countries. Because up to 10% of the
total number of women diagnosed with breast cancer
report a family history of the disease, microRNAs
(miRNAs) may represent a promising new class of
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endogenous, noncoding, single-stranded RNA mole-
cules that are approximately 22 nucleotides long and
they influence mRNA stability and translation(3,4).
The story began in 1993 when Victor Ambros and
colleagues discovered a gene, lin-4, that affected de-
velopment in Caenorhabditis elegans and found that
its product was a small noncoding RNA; this small
RNA was later to be termed a microRNA (miRNA)
(5). Breast cancer is caused by the progressive accu-
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Molecular methods are becoming the gold standard for the detection of pathogens because of their superior sensitivity,
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bringing great benefits for differential diagnostics.
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