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Abstract

ABSTRACT

Prostate cancer 1s a genomically complex discase and data obtained through laboratory
methodologies has considerably improved our understanding of the dysregulation of intraccllular
signaling cascades Moreover. microRNAs have also revolutionized our knowledge of cancer
biology and 1t 1s now known that miIRNAs considerably modulate wide ranging target genes In
the present laboratory research, we studied 3’ UTR C/T and A/G polvmorphism 1n NBS1 gene m
60 prostale cancer patients and 60 healthy individuals without any previous clinical history, using
polymerase chain reaction—restriction fragment length polymorphism (PCR-RFLP) analysis For
rs13312986 A>G genotypes. AA was 75% in patients and 70% n controis AG was 25% 1n
patients and 30% 1n controls GG was 0% 1n paticnts and none was detected n control Allelic
frcquencies for A was 0 875 1n patients and 0 85% n controls Allelic frequencies tor G were
0 125% n patients and 0 15% 1n controls P value was msigmificant for rs13312986 A>G
genotvpes For rs14448 T>C genotypes, TC was 71 6% in patients and 66 6% in controls TT was
28 3% n patients and 33 33% in controls CC was not detected either in patients or controls T
allele was 0 64% n patients and 0 66% in controls C allele was 0 35% in patients and 0 33% 1n
controls P value was insignificant for rsl4448 [>C genotypes Future studies surcly will
demysufy detailed mechamisms, as miRNA regulation of NBSI 15 incompletely studied and

exploration of these modulations will be helpful in getting a step closer to personalized medicine

PCR-RFLP Based Anaiysis of Funchonal Polymorphism at MicroRNA-829-Binding Site i the 3'-Untransiated
Region of NBS1 Gene in Prostate Cancer Pattents in Local Populafion

Vil



C hapter | Introduction

INTRODUCTION

Prostatc cancer (Pca) 1s a multifaceted and genomically complex discase and research over
the decadcs has gradually shown tremendous breakthroughs in our understanding of the prostale
cancer biology  Using high-throughput technologies, 1t has been shown that overcpression of
oncogenes activation of tumaor suppressor genes, loss of apoptosis, genetic epigenelic mutations
dysregulation of Androgen Receptor (AR) mediated ntracellular signaling are some of the most
extensively studied molecular mechanisms In-vitro studies have shown that Androgen trcatment
induced DNA damage 1n prostate cancer cells

AR has cmerged as one of the most deeply invesuigated target for prostate cancer theraps
Substanvial fraction of information has been added into the existing web of knowledge and
increasingly it 1s being realhized that AR has evolved various mechanisms Lo transduce the signals
to downstrcamn cftectors 1n absence or at low levels of androgen There are some exciting picces
ol evidence which shed hight on the DNA rcpair, chromosomal translocations and genomic
rearrangements 1n prostate cancer (Farooqi ¢ af . 2012)

Prostate cancer 1s one of the most pervasive malignancies around the world constituting a
genuine health 1ssue Clinically localized disease can be suceessfully treated whereas the disease
which 1s spread throughout an organ or the body remains mostly lethal [ncreasingly 1L 1« being
realized that mRNA plays an important role in deregulation Thesc are single-stranded. small
non-coding. untranslated RNAs which post-transcriptionally modulate wide ranging genes by
interacting directly with messenger RNA (mRNA)

Increasingly 1t 1s being realized that Pea 1s the most common diagnoscd cancer in men and
1s the second leading cause of death (Gronberg ef af . 2003) Androgen 1s ¢ssential for almost all
prostate cancerous cell as well a normal prostate tissues for therr survival and growth Radical
prostatectomy or radiation Is used Lo treal localized cancer however Androgen ablation therapy 15
suggested for more advance cancers (Javidan ef af | 2005, Dettch ef af |, 2005)

Substanuial fraction of information has been added into exusting pool of know ledge that the
most protruding participant tn the progression of AIPC 1s the androgen receptor (AR), a protein
that binds to androgen and act as a transcription factor Lo regulate a wide pattern of gene involved
in heterogencous processes including growth and proliferation represented in Fig 1 3 (Chodak et

al 1992 Ruizeveld de Winter ef af , 1991, Sadief ai ., 1991)

PCR-RFLP Based Analysis of Functional Polymorphism at MicroRNA-629-Binding Site in the 3'-
Untranslated Region of NBSI Gene in Prostate Cancer Patients in Local Population 1



Chapter | Introduction

The role of AR 1n prostate cancer development has been researched in many studics
however the precise molecular mechanisms that occur in the development to androgen
independence remain largely unexplored and as a result there 1s no compelling therapics agamnst
AIPC (Auar er af , 2009, Debes et al , 2004, Teldman er alf , 2001)

DNA damage consistently over deluge cellular action that response to DNA damage DNA
damage actton can develop malignancy due to dimmnishing the fidelity and efficiency of the DNA
repair NBSI protein that s ntegral part of RAD50-MREL1-NBS1 complex (MRN) play crucial
role in cetlular action to DNA damage and maintain integrity of chromosomes Nymecgen breahage
syndrome {(NBS) occur due to mutation 1in NBS1 gene NBS 15 a hereditary recessive genetic
disorder which may increase risk of developing malignancy

It has previously been reported that gene—environment interaction between rs2735383CC
genotypic variant and exposure to 1onizing radiation (IR) contributed to an inercascd cancer rish
(Yang et al, 2012) rs2735383CC vanant genotype carriers had been noted to show an clevated
cancer rish when exposed to high or medwum level of radiation 1n an earlier published report (Yang
ctal, 2012) Inaccordance with the findings that radiations induced double stranded breaks {DSBs)
in human cells and promoted cancer development and progression. it has been assumed that
r32735383CC genotypic variant having lower expression of NBS1 and defectve DNA damage
reparr ability, interaction between rs2735383CC genotypic vanant and radiation may increase rish
ol cancer (Yang ct al, 2012)

In Chinese population 1t has been noted that chromatid breaks were notably higher in X-
ray radiation exposed lymphocyte cells from carners of rs2735383CC homozygote (Yang ct al,
2012y It was concluded that rs2735383G>C variation contributed to an increased nisk of lung

cancer possibly through miR-629 mediated targeting of NBS1 (Yang et al, 2012)

PCR-RFLP Based Analysts of Functional Polymorphism at MicroRNA-629-Binding Site in the 3'-
Untransiated Regron of NBSI Gene in Prostate Cancer Patients in Local Population 2



hapter 1 Imtrodiction

I'he aims and objectives of the present study are to
¥ lo study genetic variauon at mictoRNA-629-binding site 1n the 3'-untranslated region of

\BS! genc \n prostate cancer patients

¥ There 1v no previously existing data with reference to germ line mutations and somatic
mutations identified in VBS! gene 1n prostale cancer patients of Pakistani population

v To probe the genotyping and allelic frequency of VBS! gene associated with nisk ot

prostatc cancer
v lo get further understanding about the genetic basis of prostate cancer

PCR-RFLP Based Analysis of Functional Polymorphism at MicroRNA-629-Binding Sute in the 3'-
Untransiated Region of NBS! Gene in Prostate Cancer Patients in Local Population 3



Chapter 2 Literature Revien

Literature Review

Prostate cancer 1s one of the most pervasive malignancies around the world. constituting a
genuine health 1ssue Chimically localized disease can be successfully trcated whereas the discasc
which 1s spread throughout an organ or the body remains mostly lethal

In males. prostrate Is an accessory gland and located on the foor of the pelvis and surrounds
the nech of urcthra and bladder Normal prostate does not block the Mow of urine from the bladder
however enlarged prostate exerts pressure on the bladder and urethra and blocks the fTow of urine
{see l1gurc 2 1) Prostate cancer progresses through different stages from stage 0 to stage 4 and 15
represented in g 22
2.1 Epidemiology

Prostate cancer (Pca) 1s the second prevailing cancer 1n males, pecuharly affecting older
men over 80% of cases are investigated after age 65 Even though 10% of men with prostaic
malignancy dic of this disease Therefore 1n Asian countries the most approbate access to the
management of Pca 1s probably different and conscquently individuate Pca screening and
Ircatment strategies on the basis of epidemiological hallmark and socioeconomic status of cach

country arc desired

PCR-RFLP Based Analysis of Functional Polymorphism at MicroRNA-629-Binding Stte in the 3'-¢ niransiated
Region of VBS! Gene in Prostate Cancer Panents in Local Population
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Normal prostate Enlarged prostate/BPH

Bladder?
-}

Fig 21 Anatomy of nommal and enlarged prostate (Retneved  from
http . www cancer govimages cdr’live’'CDR462221)

Fig 22 D fferent stages of prostate cancer (Retneved from

http //'www cancer gov/images/cdr/Itve/CDR442273)

PCR-RFLP Based Analysis of Functional Polymorphism & MicraRNA-629-Rinding Site in the 3'-1 niransiated
Region of NBS1 Gene in Prostate Cancer Panents in Local Population >



Chapter 2 Lueruture Revien

2.2 Androgen receptor: Progression model of Pca

[t 1s intriguing that most of the tumor have become androgen independent but still depend
upon the androgen receptor {(AR) signaling Mechanism that upgrade AR signaling 1n androgen-
depleted conditton comprise AR gene amplification, change n the balance of AR cofacior AR
mutation, increase in the steroidogenic precursors and acuivation through -outlaw  pathways
Numerous other AR-independent “bypass’ pathw ays has been demonstrated to achieve apparentls
during androgen independence

MicroRNA concentration and change n the epigenctic impression have also bcen
suspecled in the development of androgen independent prostate cancer Undcrstanding of
molccular mechanisms that facade to the development of androgen independent prostate cancer
will concede for better and improved therapeutic approach that mark key pathways and molecules
that are indispensable for these cell to survive In spite of very cfTicient at minimizing cancer
growth this treatment hereafter selects for those cells that are no longer susceptible to such therapy
resulting 1n a persist lethal cancer 1 ¢ androgen-independent prostate cancer (AIPC) (Denmeade ef
al , 2002, Tsaacs ef af . 2002)

Cancerous ccll has accomplish the ability to grow n the absence of androgen in advance
stage of Pca so, hormone therapy 1s no longer effective and this 1s the stage at which most paticnts
develop AIPC Despite androgen independence occurs bul most cancers will become androgen
independent because thesc cancerous cell mutate themselves in such a way that enhance their
growth in the absence of vital survival factor such as androgens (See fig 2 3) Interestingly term
AIPC 1s less widely acknowledged because threatening form of cancer still depend upon androgen
signaling Tlowever hormone refractory prostate cancer (HRPC) 1s becoming more widely

achnowtedged (Crawford ef al, 2010, Petrylak ¢t al , 2010)

PCR-RFI P Bused Analysis of Funcnional Polymorphism at MicroRNA-629-Binding Site in the 3'-U ntransiated
Region af NBST Gene in Prostate Cancer Patients tn Local Population
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Fig. 2 3- Progression to androgen independence in prostate cancer cells DifTerent cancer causing
forms happen whereby few prostate cells multiply wild (2) Prostate growth cells are at first
androgen subordinate along these lines androgen deprivation treatment is effective in pulvenzing
these disease cells (3) A few cells can survive under this treatment hence keep multiplying (4)
Cells are presently androgen autonomous and increase ensuing changes bnnging about expanded
angiogenesis (5) Androgen-independent prostate cancer (AIPC) starts to metastasize to
inaccessible locales (Punit Saraon et al., 2011)

PCR-RFLP Based Analysis of Fanctions! Polymerphisws at MicroRNA-629-Binding Site in the 3'-Untransissed [
Region of NBS [ Gene in Prostiate Cawcer Puticnts in Local Populanion
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There1s a ist of exciting findings which has helped us in developing a betier understanding
of the underlying mechamisms of prostate cancer It has previously been convincingly revealed
that that mitial proliferation of prostate cancer cells 1s androgen dependent and accordingly
pharmaceutical inhibition of androgen may be effective against these cancer cells However
androgen exposurc induces rewiring of intracellular signahing cascades which make prostate

cancer cells resistant against different androgen deprivation therapies

2.3 Androgen Receptor signaling: Important Modulator of Prostatc

cancer progression

lestosterone 15 primary androgen produced by the body released by Levdig cells of the
testes In small quantity are also produce in the adrenal glands Normally free circulating
testosterone 1s not bound to steroid hormone binding protein It enters into prostate cells and binds
with S-alpha-reductase, which results in 1ts conversion into a potent metabolhite dihydrotestosterone
(DITT) DHT binds to AR protein represented in Fig 24 Testosterone 1tself can bind to the AR
but DITT has much more greater potency and have higher affimity (Radmayr ¢ af , 2008)

AR nuclear accumulation triggers transcriptional regulation of different genes mvolved 1in
praliferation AR protein 1s structurally composed of ligand-binding domain, DNA binding
domain (DBD) and amino-terminal domain Targeting of amino-terminal domain has proved to be
an cfficicnt strategy Lo inhibit activity of the AR (Andersen er al, 2010) Cytosolically located
conformationdl re-orgamized androgen bound AR gets scquestered from heat shock
protein/proteins (HSPs) and cnters into the nucleus AR tethered to DNA sequences through its
DNA binding domain AR regulated different genes which modulate prostate cancer progression
and metastasis Kallikrein-3 encoded by Kallikrein-related peptidase 3 (KLK3) 15 a cancer

biomarker reporiedly modulated by AR

PCR-RELP Based 1nalysis of Functional Polymorphism at MicroRNA-629-Binding Stte tn the 3-Uniranslated
Region of NBST Gene in Prostate Cancer Pattents in Local Population
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Pituitary Gland (LH)

Hypothalamus (LHRH)

Fig. 2.4 Mechanisms of the androgen action and androgen receptor induced signals in prostate
cells (Radmayr er af., 2008)

PCR-RFLP Rased Analysis of Fumctional Polymorphiom al MicreRNA-629-Binding Site in the 3'-Untransisted .
Region of NBS| Gene in Prosisic Cancer Patients in Local Fepaiation H
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2.4 Nijmegen breakage syndrome 1

Nymegen breakage syndrome (NBS1) the autosomal recessive disorder was first obscrved
in 1981 1n the patients who lived in Nymegen, Holland Confluence of imformation suggested that
NBS patient s ccll have increased level of damage to chromosomes and prone to ionizing
wrradidtion (IR) Increasmgty it 1s being realized that IR causcd most dangerous DNA lesions N3S
patients celt arc sensitive to all DSB inducing mutagens NBSI gene 1s found to be responsible for
Nymegen breakage syndrome in 1998 (Camey ef af , 1998, Matsuura er a/ 1998, Varon er af
1998)

Nibrin is the gene product of NBS1 and contains a 26 kDa fragment {p26-n1ibrin) the BRC I
and [ HA domains complementary to the N-terminal portion of mbrin and a 70 kDa (p70-mibrin)
ongmndted by altermatively imtiated translation from crypltic upstream start codon (Master er af
200D

Nibrin addstionally with Rad50 and Mrell 1s a part of MRN comples that is trimeric and
preserves between mammals and yeast Confluence of informaution show that nibrin s
phosphorylated at certain sites 1n response to ntroduction of double-strand breaks (IDSBs) | he
hinasc dependable is the essential inttiator of cellular reaction to double-strand break, atavia
tclangiectasia mutation (ATM), br allelic ransformation of which prompts atavia telangieciasia
(A1) a huddlc with numerous components additionally observe in NBS

Post-translational modifications of Nibrin are modulated by different enzymes  lonizing
radiation induccd phosphorylation of nibrin 1s further controlled by the deacerylase SIRT| SIRT1
hy po acetylates nibrin for efficient kinase induced phosphorylation (Yuan er al , 2007)

[11s becoming progressively more understandable that nibrin play important role in trigging
auto phospborylatton of atavia telangiectasia mutation (ATM) i response to DNA-damage
Deornynbonucleic acid (DNA) 1s, simply put, the molecuic used o encode all the genctic
information required by the [iving organism to maintain its hife funcuons Therefore its stabiliny
and \ntegrity 1s of absolute importance DNA 1s actually not a “full-protected™ static substance — i1
1s a chemical entity composed of nueleotides attached to a sugar-phosphate backbone Such a
structure ¢an bc damaged by environmental factors such as irradiation, chemicals, and ultraviolet

ravs {UJV)

PCR-RELP Based Analysis of Functional Polymorphism at MicroRNA-629-Binding Stre in the 3'-Untransiated
Repton of NBS! Gene in Prostate Cancer Patienss in Local Populanion 10
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The DNA can also undergo onidative damage by free radicals, which dre by products of
metabolism One serious result of these chemical changes in DNA can be double-strand hreahs
([DSBs) (n the chromosome Be it environmental or internal, DNA damage must be repaircd as the
accumulation of unrepaired DNA can lead 1o aging and disease Organisms have developed
various processes to detect and repair DNA breaks There are two main doubie-strand break (DSB)
repair pathways homologous recombination (HR) and non-homologous end joining (NHEJ) One
protein complex the Mrel1-Rad50-NBS1 (MRN), has diverse roles in both 1R and NHEJ | ach

protein component of this versatile complex contributes to the overall structure and functions

2.5 Multiple roles of the MRN complex in DSB repair

MRN complex may involve at different steps in double-stranded break (DBS) along with
DNA end processing. break recognition and cell signaling cascade And MRN complex that 15
primary damagc sensor may play role in DBS repair in both ycast and human cells (D Amours &
Jackson ef ai 2002) Importance of Rad50-MRE11-NBSI gene can be observed when any onc out
ol these three genes 1s disarray resulting in embryonic lethality or cellular non-viabiluy (Xiao &
Wedveretal . 1997 Luo efaf . 1999, Zhuet al , 2001) Patient of NBS mamifest deficient immune
system radiation sensitivity and high nisk of malignancy (Shiloh et a/ . 1997) NBS and A (atdia
telangicctasia) both are phenotypically same, (A-T) a rclated radiation sensiivity disarray

(Stewarnter af , 1999)
2.6 Cellular features of NBS

Cells 1llustrate pleiotropic phenotype which are 1solated from NBS patients viz the hyper-
sensitis ity to lonizing radiation, chromosome impairment, impaired cell cycle checkpoints (Shiloh
eral . 1997) Cellular studies have shown that homologous recombination reduced notably in NBS
defective cells

the drift of chromosomal mutation (s 2 5+ 4 fold elevated in NBS as comparc 10 the normal
cells when Iy mphocytes are exposed to radiations, resulting in chromosomal break |hat 1s similar
lo atawia telangicctasia cells and these breahs are tethered to the chromatid ty pe. imply ing defects
in the repair of double-stranded breaks during the S-phase of cell cycle Furthermore, susceptibility
of 1onizing radiation of Niyymegen breakage syndrome heterozygotes has not been proved however

many allempls arc made
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Recently Data obtained through Fluorescence tn situ hybridizaton (FISH) analysis
revealed significantly enhanced chromosomal impairment in lymphoblastic cells derived from the
NBS heterozygotes. When NBS deficient cells are exposed to 1onmizing radiation 1t sltustrate
abnormal cell cycle regulation although this deformity 1s imited 1n nature And due to radiauon
unable to conceal their DNA synthesis also intending some defliciency n intra § Phase chech
points Furthermore along with deficiency in intra S phase checkpoint control interruption (n Gl

and (32 checkpoints are also recognized 1n the NBS cells
2.7 Vital role of NBS1 in homologous recombination

It 1s becoming progressively more understandable that NBS| has a vual role in double-
stranded break rcpair as it coordinate the MRN comple for nuclcase action and repair to damage
sites [t 1s intriguing that there are two pathways to rejoin/repair double-stranded breaks vis
homologous recombnation (HR) and non-homologous end joiming (NHEJ) NHEJ has proteins
such as DNA-PKcs, Ku70/80 and DNA ligase 1V and proteins for the HR are RAD5 I, RAD 52
and RAD 54 Ithas been observed that these proteins are immensely specific for particular doublc-
stiranded break repairing pathway (Haber et al |, 1998)

Increasingly 1t 1s being realized that NBS1 functions in homalogous recombination (I1{R)
rclatively in non-homologous end joining (NHEJ) On the contrary 1t 1s recognized that non-
homologous end Jjoimng (NHEJ) are tantamount from wild type cells manifesting that NBS1 is not
vital for non-homologous end joining (NHEJ) And 1s sustained by mamifestation that V(D))
recombination, lcss commonly hnown as somatic recombination which 1s to be inttiated by non-
homologous end joiming 1s prevalent in NBS patients (Harfst ef af . 2000) MRN Complex 1s
essential for Tg class switch recombination events (Pan er al . 2002 Petersen ¢f af 2001, van
I ngelen eraf 2001)

Data obtained through high throughput technologies has considerably improved our
understanding that NBSI plaved a vital role in regulation of the V (D) J recombination through
suppression  of anter chromosomal recombination NBS! suppresscs inter chromosomal
homologous rccombrnation (HR) and non-homologous end jorming (NHEJ) through MRN
compleca formanion Deregulation or functional nactivation may cause instabihity of genome

mainly through translocation as recognized in the NBS cells
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2.8 Role of NBS1 in cell-cycle checkpoint control

Confluence of information suggested that NBS defective cells are radioscnsitive and upon
treatment with radiomeimetic drugs or exposure Lo 10mizing radtation, it show defects in eell cyele
check points

Substantial fraction of information has been added into evisting pool of knowledge that
NBSI and ATM both are involved in the intra S phase checkpoint controls over the SMCI

phoasphorvlation
2.9 Role of NBS1 in telomere stability maintenance

Conflucnce of information show that telomeres are highly funcuional nucleoprotein
structures which maintain the genome integrity by protecting and stabilizing the linear
chromosomal ends Telomenc DNA comprised of tandem array of the 5-26 base pair repetitive
sequence of G-rich that align 5’ 1o 3’ end and these also assist as the binding sites for vanous
pdrticular telomeric proteins

Atavia telangiectasia (AT) 1s climically classified as the premature aging syndrome
(Metealfe er af . 1996) Chnically premature aging 1s not examined 1n the NBS although NBS
patient’s bloed cell have reduced length of telomeres (Ranganathan ef @/ 2001) Due to this
ahnormal telomeric shortening 1n the NBS cells, NBS1 shows interaction with telomere binding
protecins 1 ¢ [RE1 and TRF2 (n mammahan telomeres (Zhu et af , 2000, Wu et ¢/ 2000b) And
this intcraction can be recognized only at the early S phase ol cell cycle where telomeric clongation
take placc, though MR complex binds to the TRF2 during the whole cell cvcle implying that the
NBSI play role in telomere replication after the formation of MRN complex like tor the DNA
repair (Ranganathan ef af 2001)

Increasingly it 1s being realized that NBS1 play role in telomere maintenance to accomplish
G-strand (telomeric 3° overhang) Hence throughout the cell cycle telomenc fusion take place and
telomeric fusion transfer 1o the decedents due to breahage fusion bridge eycles which leads to the

chromosome mutation (Lo et al , 2002)
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2.10 Micro RNA

MicroRNAs are a class of small non-coding RNAs usually 10-25 nucleoudes that alter
their processing bind to specific mMRNA and degrade it before transcripuon They were first
discovered 1in 1993 1n non-mammahan species and were characterized to play a pivotal role in
devclopment and differentiation in the year 2001 The transcription of miRNAs begins under the
superyision of RNA Polymerase Il in nucleus that generates a primary miRNA molecule consisting
of 3 capand apoly A tail a1 3" end Most of mIRNAs genes are transcribed from the intronic region
of DNA and are esther transcribed as a single gene or cluster

L his new |y synthesized pri-miRNA then undergoes further processing by micro-processing
complex consising of RNAse [T enzyme DROSHA and a RNA binding protein  DGCRSE
{nGeorge syndrome critical region 8) that trims this molecule in to double siranded pre-miRNA
characicrized by 1ts hairpin loop structure DROSHA contams two domains for RNAse 11T that
dehberately excises the long structure of Pri-miRNA

This Pre-miRNA 1s then transported out of the nucleus by the aid of Exporun proten
(Xpo3) these protein carry two NLS nuclear localizing sequences that transfer Pre-miRNA out ot
the nucleus The energy required for this transportation come Ran GTPasc Upon entering the
cytoplasm Prc-miRNA s further processed by another RNAse [1] enzyme named Dicerl DICER
| activity transform Pre-miRNA 1n to mature miIRNA consisting of a leading strand 1 his maturc
miRNA 1s then loaded on to the RNA induced Silencing complex that already carrics TRBP
(Transactivaton Responsive RNA binding Protein and AGO (Argonaut proteins) There arc
different views about the mechanism of action of TRBP and AGO. most appraisal view suggests
that TRBPs aid in physiological binding of different types of AGO proteins with DICI'R  This
activity 1n turns promote guiding strand to bind to the target mRNAs 1n the presence of GW 18

protcins and gene silencing of targeted mRNAs
2.10.1 History of miRNA

Lee ef al 1n 1993, recognized that the 1in-4 gene 1s interpreted 1nto the ~ 22 nucicoude long
RNA which inhibits the hin-14 gene through RNA interference (RNA D in Caenor habdins eleguns
(nematode) It 15 also concluded that the Iin-4 gene may associate with the regulatory. small non-
translated RNA | et-7, second microRNA in Caenorhabditis elegans, Drosophila and human was

recognized 1n the 2000 (Reinhan ef al . 2000)
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Morcover with discovery of ~22 nucleotide RNAs in 2001(Lagos-Quintana ¢f «f 200!
I ce and Ambros ¢f af . 2001, Lau et al . 2001) named them as microRNAs (miRNAs)

It 15 intercsting to note that in human genome ~E000 miIRNAs arc predicted o exist
(Beresihov ef af , 2003) Sanger miRBase (the microRNA database) was crecated to admrnisier the
database of microRNA scquence and regulate nomenclature m 2006 (Griffiths-jones er af . 2006)
It 1s intniguing that 1in March 2011, about 1037 human microRNA were commentate at the

miR Base
2.10.2 MicroRNA genomic location

It 1s intriguing that many microRNAss are positioned 1n noticeable regions that are far from
the protein coding genes (Lee eral , 2001, Ambros er al . 2001) These microRNA genes are assert
from their own promoter In addition ~40% of the microRNA are positioned in introns of the
protemn coding gencs, generally with equivalent orientation same as host genes (Rodriguez ef al .
2004) Moreover some microRNAs are positioned far from the other microRNA loci while other
arc positioned adjacent Lo one another and considered to be elucidate n the clusters (Altuvia er of
2005) MiRBasc (the microRNA database) elucidate cluster as group of microRNAs that are

positioned not bexond 10kb (kilo base) pair of each other

2.10.3 MicroRNA biogenesis

Confluence of information suggest that several investigators have bcen cfficientls
reviewed microRNA biogenesis (Bartel er af |, 2004, Chen et af . 2005, Kim et al . 2005, 1oman
and 7amorc ¢f !  2005) Brielly, mIRNA 1s produced by RNA polvmerase Il and 1t 1s tcrmed as
primary-miIRNA (pni miRNA) and the process 1s endogenous (inside the cell) Primary mi-RNA
form distinct harrpin shaped, stem looped secondary structures containing an c¢nzyme named
Drosha (a RNAase [l endonuclease) and fundamental cofactor DGCR8/Pasha

Drosha and DGCRE combine together and act on the pri-miRNA and cut some region of
pri-miRNA and mahe 1t shorter and 1s termed as pre-miRNA ~60-70 nucleotide long [his pre-
miRNA enlers into cytoplasm with the help of protein 1 e Exportin 5 (Exp 5) member of Ran
transport receptor family) So once this pre-miRNA enter into the cytoplasm this will undergo

turther stages of dicing 1 ¢ cleavage after this dicer act on this pre-miRNA and activate it properly
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Dicer 15 an RNAase [ type of enzyme 1t 1s double-stranded RNA (dsRNA) specific
cndonuclease Dicer will bind with this pre-miRNA and cleave 1t and results (n 3 ovcrhang ot 2
nucleotide and 3 monophosphate region and this complex 1s termed as miIRNA miRNA* duplcy
~15-20 nucleotidc long

Finally mRNA miRNA* duplex 1s unwounded to produce mature miRNA and miRNA*
with the help of helicase And then this mature miRNA 1s incorporated into a RISC (RNA induces
silencing compley)

RISC 15 consisuing of protein shcer and Argonaut (AGO 1-4) then this mature miIRNA
binds with RISC complex and faeihtates gene silencing via binding 1o 3° untranslated region UIR
sequences which are complementary to the mIRNA sequence (Meister ¢f of . 2004) Then RISC
compley atong with guide strand 1 ¢ ~ 2-8 nucleoude long will migrate to the acwal targeted
sequence of single stranded RNA (ssRNA) leading to the translation inhibition or degradation of

mRNA target rcpresented in Fig2 §
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Fig 2 5 Schematic representation of miRNA biogenesis (Farooqi er af., 2012)
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2.10.4 MicroRNAs regulation in cancer

It 1s intniguing that loss of apoptosis and abnormal growth lead to malignancy or cancer
formation in the cell It 1s becoming progressively more understandable that miccoRNA involve (n
regulation of apoptosis and cell growth MicroRNA function in many pathological and biological
processes lead to malignancy initiation, progresston and metastasis formation MicroRNA regulate
gene control in DNA damage repair DDR and 1ts entanglement 1n malignancy progression will
hclp in understanding the impact of these small molecules in the DNA damage or repair as well as
chemo and radio-resistance mechanism

Furthermore studies acknowledge both upregulation and downregulation of microRNA in
all substantial tumor and the leukemia Interestingly, while some microRNAs seem to haive 4
ussue-specific function and are only expressed in specific cancers, others arc universaily over

oxpressed or under expressed in cancer (Chan ef of , 2005, Torio er af |, 2005, Volina e al , 2006)

2.10.5 miRNA profiling in carcinogenesis

It 1s ntriguing that microRNAs mediated all the hallmarks of malignancy including
apoptosis, tissue nvasion, uncontrolled replicative ability, metastasis and sustamned angiogenesis
(Itanhan and Weinber er al , 2011) MicroRNA can act both as oncogenes or tumor suppressor
gene depending upon therr target MicroRNA has highly complex regulatory machinery as onc
messenger RNA can be targeted by the multiple microRNAs Confluence of information suggest
that microRNAs tahe on hundreds of targets synchronously as these are the tempting targets for
therapy of cancer It s interestingly to noted that miIRNA play role in tumorigenesis so 1t's become
attractive target for novel therapies either in combination with the chemotherapeutical agents or

may be alone

2.10.6 MicroRNAs as Oncogene

Confluence of information elearly suggest mIRNA mediate targeting of tumor suppressor
genes There 1s an overwhelmingly increasing list of the target reported to be quantitatively
controlled by oncogenic mIRNA In tumor when miRNA showed increased expression 1y
considered as oncogenes/ oncomirs, involve 1n tumor progression by negatively inhibition of the

LUMOT SUPPressor gencs
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Good example of an oncogenic microRNA s mur-17-92 and 1s located at the chromosome
13g31 the genomic locus that 15 exaggerate in different types of lymphoma and lung cancer also
including diffuse targe B cell lymphoma (Hayashita et al , 2005, He et af . 2005b)

It 15 intriguing that mir-17-92 involve i lung cancer and increase risk of lung cancer cell
growth (Hayashita es af . 2005) Substantial fraction of mformation has been added into exvisting
pool of knowledge that miR-17-92 1s associated with the c-Myc (Avian myelocylomatosis virus
oncogene ccllular homolog) gene expression C-Myc 1s known to be as best charactcrized
oncogene and both ¢-Myc and miR-17-92 are associated with the expression of the cell cycle
transcription factor gene E2F | (E2F Transcription Factor 1) 1s a Protein Coding gene {O'Donnell
et al . 2005) Confluence of information show that 1f c-Myc gene 15 not properly expressed and
show dysfunction it may lead to human cancer (Cole and McMahon es a/ . 1999)

Other oncogenic microRNAs are miR-373 and miR-372 reportedly mvolved in regulation
of cancer as oncogenes in the human testicular germ cell tumor And these two oncogenic miRNAs
dre associated with the increase tumor development and cell proliferation by overcoming p53-
mediated CDK (Cyclin-dependent kinase) inhibition or may possibly by direct mhibition of

LAIS2 expression (lumor suppressor gene) (Voorhoeve er al , 2006)

2.10.7 MicroRNA as tumor suppressor gene

Increasingly 1t 1s being realized that miR let-7 may highly maintain including worm to
human being (Pasquinelli ef af , 2000), and may also assoctated with the developmental stages and
umings (Johnson er a/, 2003, Johnston and Hobert ¢f al , 2003, Misha ¢f af . 2004 Thomson et
al .2004) Decreased levels of muR lel-7 are investigated during carly developmentatl stages of the
animal and in differentiated adult tissues there are increased levels of miR-let-7 expression has
been observed (Miska et ul , 2004, Thomson e af . 2004) Tt1s intriguing that i miR let-7 express
tnappropriately 1t Icads to oncogenic loss of differentiation (Reinhart ¢f af . 2000)

Recent studies reveals that miR let-7 directly targets RAS oncogenc by 1ts ncgative
regulation r‘csult in repression of translation (Johnson ef af , 2005) It 1s interestingly noted that
therc 1s decreased level of the miR let-7 and increased level of RAS protein in lung tumor tissucs
rather than the normal tissues implying that negative regulation of RAS by miR let-7 1s a tool tor
miR let-7 to funcuon as a tumor suppressor gene tn ease of lung oncogenesis represented in Frg

2 6 (Johnson ¢t af , 2005)
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Tumor Tumor
suppression development

Fig 26 A schematic model showing the molecular mechamsms of microRNA-nvolved cancer

pathogenesis (Baohong Zhang ez af , 2006)

PCR-RFLP Rased Analysis of Funcaonal Polymorphrus & MicroRNA-629-Binding Stte in the 3'-Untransiated }
Region of NBST Gene in Prostase Cancer Patients in Local Population 273




C hapter 2 Luerature Revien
4

2.10.8 miRNA mediated suppression of cancer in xenografted mice

Increasingly it 1s being realized that activatton of pro-survival signaling in cancer cells
induces resistance against chemotherapeutic drugs Interestingly. there 1s tremendously
accumulating experimental evidence of targeting of key proteins of pro-survival signaling using
different strategics It has lately been shown that ectopic expression of miR-506 n lung cancer
cclls considerably repressed NFKB (Yin er al , 2014)

Growing body of evidence substantiates the fact that upregulated expression of hILRT 15
associated with the growth and metastasis of gastric tumor Intnguingly miR-1207-5p and miR-
1266 remarkably inhibited tumor formation in mice (Chen et al . 2014)

It has recently been convincingly revealed that over-expression of miR181b 1n metastatic
breast cancer cclls notably repressed metastasis formation in immunodeficient mice miR-181b
negativelv regulated CXCL1 and -2 as evidenced by m-vitro analysis of curcumin treated cancer
cells (Kronski et af |, 2014)

miR-320c-3p mediated control of translation inttiation factor, elF4GII s also noted to plax
an essential role Inoculating, miR-520¢-3p overexpressing cancer cells tn mice notably inhibited
tumor formation (Mazan-Mamczarz et al . 2014)

miR-656 1s also a tumor suppressor reported to exert its mhibitory cffects on glioma cell
proliferation via negative regulation of Bone morphogenetic protein 2 There 1s a direct piece of
cvidence suggesting that non-canonical BMP/MAPK and canonical BMP/Smad pathways werc
inhibited 1In miR-656 overexpressing cancer cells Moreover, cctopic expression of miR-636
tnduced regression of tumor in mice {(Guo ef af . 2014)

Confluence of information suggested that downregulation of miR-193a-3p/5p induced
lymph node metastasis and umor node metastasis Overexpressing miR-193a-3p/5Sp in Non-Small
Cell Lung Cancer Cells considerably repressed proliferation and migration Detailed mechamistic
msights hightigbted that miR-193a-3p/5p exerted its growth nhibitory cffects via negatine
rcgulation of ERBB4 and S6K2 (Yu et al . 2015)

miRNA mcdiated inhibitory effects on anglogenesis are also being studied Concordant
with this notion. a recent study provided compelling evidence that introducing miR-542-3p 1n

wumor-beanng mice induced regression of tumor, anglogenesis, and metastasis (He ¢f ¢/, 2014)
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G-protem-coupled receptor kmase-interacting protein 1 {GIT1) 1s involved i regulatron of
Oral Squamous Cell Carcinoma Invasion In-vivo study revealed that injecting GIT1-sIRNA
expressing C9-lung-TV2Z ceils into SCID mice significantly reduced lung metastasis [t was
oxperimentally verified that expression of miR-491-5p resulied in substantially reduced targeting

of ("9-lung-1V2 cells to lung 24 hours after injection (Huang er af , 2014)
2.10.9 Role of MicroRNA 629 in cancer

miR-629 was reported to be significantly higher in gastric cancer patients as comparcd 1o

controls {Shin e/ af . 2015) Viral E6 and E7 oncoproteins are essential for induction of

transformation and maintenance of the tumorigenic phenotype of HPV-infected cervical cancer
cells It has been convincingly revealed that hugher intracellular levels of miR-629-5p arc noted in
E6/E7 expressing cervical cancer cells (Honegger e al |, 2015)

miR-629 has been shown to modulate different gencs Tripartite motif-containing 33
(TRIM33) 1s reportedly targeted by miR-629 that consequently mhibits TGFp/Smad signaling
cascade In clmical ccRCC spectmens, downregulated TRIM33 levels associated notably with
pathologic stages and grades Detailled mechanistic insights revealed that TGFB-induced/Smad
activation was significantly suppressed in cancer cells treated with miR-629 inhihitor TRIM33
level was considerably enhanced 1n miR-629 imhibitor treated cancer cells and there was markedls
reduccd structural associatton of Smad4 with Smad2/3 TGFp wreatment induced an upregulation
of expression leveis of EMT-related factors in miR-629 mimic transfected renal cell caretnoma

cells (Jingushy ¢ o , 2015)
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MATERIALS AND METHODS

3.1 Subjects

Prostate cancer patient’s blood samples using informed consent were provided by KRI
Hospital Islamabad along with the chnical evaluauion and diagnosis The present study was

conducted n the institute of Biomedical and Genetic Engineering (IBGE), Islamabad

3.2 Blood sample collection

The pauents were assessed by personal information and clinical investigations  all
information was included n a clincal questionnarre The patients were informed about the
objectives of the study and consent form was signed by every participant S5ml blood was drawn
from cach participant and collected in Acid Citrate Dextrose (ACD) vaculainer (BD Franklin
[ akes NJ USA) which contained 2 Sml acid-crtrate-dextrose solution, the final volume was
7 3ml This ACD vacutainer serve as preservative and anticoagulant for the fresh blood sample
lhe vacutainer tubes were inverted few times immediately and stored at 4°C ull further

processing
3.3 Identity number allotment

All the samples were assigned specific identity numbers as PCA-001 PCA-002 and so
on Morcover an individual taken as controls were also given 1d as CPCA-001. CPCA-002 and

50 0n

3.4 Extraction of genomic DNA from whole blood samples

The genomic DNA from all of the samples was 1solated by following standard organic
mcthod which recruits two chief organic chemicals namely Phenol and Chloroform {Sambrook

and Russell 2001} The protocol was shghtly modified as per requircment

I'he DNA extraction was performed in strict accordance 1o the following stcps
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3.4.1 Methodology

DNA extraction procedure was completed n three days The detail of the procedure 1v as

(ollow
Day 1

| Thc samples were transferred to 50ml falcon tubes and 3X volumc of cell Iysis butfer

{KHCO3. NH4Cl and 0 5M EDTA) was added Tubes were placed on ce for 30 min

2 Then the samples were centrifuged at 1200rpm for 10 munutes at 4°C in relnigerated

centrifuge (Eppendorf Refrigerated Centnifuge 5130)
3 1he supematant was discarded and the pellet at the base of the tube was re- suspended

4 If the pellet was reddish then again 10ml of ceil lysis buffer was added The sample

tubes were centrifuged at 1200rpm at 4°C for 10 minutes
5 The supcmatant was discarded and the pellet was re-suspended

6 lo the pellet, 4 75ml of STE (Sodwum Chlonde, Tris-11CI, and ED1A) and 230ul of
10% SIS (sodium dodecyl sulfate) were added

7 lo the above minture 10uL of proteinase K enzyme (20mg/ml) (Fermentas, 1 ithuania)
was-added and samples were incubated at 55°C for overnight 1n shaking water bath (Orbit

Shahker Bath, Lab-Line, USA)
Day 2

8 The samples were extracted with Sml (equal quantity) of equilibrated phenol (pl1=8)
agitated for 10 minutes and kept on ice for 10 minutes Spun at 3200rpm for 30 mun at
4*C in refrigerated centrifuge (Eppendorf Refrigerated Centnfuge $130), removed the

supernatant with iml cut tip nto the separate labeled 15ml centrifuge tubes

9 To the samples 5ml of chitled chloroform 1soamyl alcohol (24 1) was added and

agutated for 10 minutes and kept on ice for 10 muinutes Samples were spun at 3200rpm

PC R-RFLP Based Analysts of Functional Polymorphism at MicroRNA-629-Binding Site in the 3'-Untransiated
Region of NBSI Gene in Prostate Cancer Patients In Local Population



Chapter 3 Matertal and Methads

for 30 minutes at 4°C 1n refrigerated centnfuge (Eppendorf Refrnigerated Centrifuge
5130) The supernatant was separated with cut tip into the separate labcled 15ml

centrifuge tubes

10 To the isolated supernatant added 500pL of 10M ammonium acetate and Sml of
chilled Isopropancl and agitated until DNA precipitates as visible white threads lhe

samples were then placed overnight at -20°C (or for 15 minutes at -70°C)
Day 3:

Il The samples were then centrifuged at 3000rpm for 60 munutes at 4°C in refrigerated
centrifuge (Eppendorf Refrigerated Centrifuge 5130} The supernatant was discarded and
the DNA pcllet was loosened by tapping the 15ml centrifuge tube

12 Then the loosened DNA pellet was washed with Sml of chilled 70% ethanol 3200rpm
for 40 minutes at 4°C 1n refrigerated centrifuge (Eppendorf Refrigerated Centrifuge

5130)
13 lhe supemnatant was discarded and the DNA pellet was dried

14 The dried pellet was dissolved in TE (10mM Tnis, ImM EDTA) buffcr (the volume
bufter added according to the size of the pellet)

[5 The complete DNA dissolving in TE buffer was achieved by incubating the sample
tube 1n shaking water bath at 55°C (Orbit Shaker Bath, Lab-Linc, USA)

16 The DNA samples were then transferred to 15 ml labelled Eppendorf tubes and

stored al 4°C
3.5 Composition of the solutions used in DNA extraction
3.5.1 Cell-lysis buffer

This bulfer 1s composed of three chemicals as

1 KHCO3 (Potassium Carbonate) 1gm/L
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11 NH4C] (Ammonium Chloride) 8 29gm/L
111 0 5 M EDTA (Ethylene Diamine Tetra Acetate) 0 34gm

Ccll lysis buffer cleaves the cell membranes and exposes the chromatin matenal of the

nucleated cells
3.5.2 STE buffer
This buffer provides a saline environment to the newly exposed chromatin material

1 3M NaCl (Sodium Chloride) 33 3ml
( !M Tris-HCI buffer (pH8 0) 4 Oml
1 0 SM EDTA (pH8 0) 2 Oml

The abovc reagents were mived and volume was made up to 1 liter with dH20
3.5.3 DNA dissolving buffer
This buffer 15 used for dissolving the DNA and 1s composed of

1 10mM Trs-HCI {pHS Q)
n 0 1mM EDTA

3.5.4 SDS solution

10 % solution of sodium dodecyl sulfate or sodium lauryl sulfatc helps in protein

degradation
3.5.5 Chloroform-isoamyl alcohol

This solution 1s made in 24 1 v/ for 500ml total volume as

1 Chloroform 480ml (24)

u Jsoamyl alcohol 20ml (1)
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3.6 Assessment of quality and quantity of DNA

The Optical density (OD) of DNA samples were measured at 260nm and 280nm by
Spectrophotometer (Bio-Rad Laboratories, USA) Optical density (OD) ratio for each sample

was calculated as
OD = Absorbance at 260nm / Absorbance at 280nm

The quality of genomic DNA was determined by taking ratio of ODs at these two
wavelengths {260280) The ratio ranges between [ 7-]1 9 was considered best 1f the ratio comes
out to be greater than 1 9 then 1t may have phenolic contamination and the ratio below | 7 15
considered (o havc protewnic contamination Those samples having ODs out of this range (1 7-

| 9) were resuspended for the second time and their ODs were calculated again
Quantification was done using formula

Abs 260nm*50=DNA concentration (pg/ml)
3.7 Working solution of DNA

25ng/pl working selution of DNA was prepared from the stock DNA solution by using

the followng ratio
DNA stock dH20O

60uL 140 pl
3.8 Reconstitution of primers

Lyophilized primers were mixed with calculated amount of deionized water to mahe 4
stock solution of 100 uM of cach primer From these 100uM stock primer solutions, 20uM
working solutions for each primer were prepared by taking 20pl stock solution and 80ul of

distlled water PCR amplifications were performed by using 20pM primer solutions

PCR-RFILP Based Analysis of Funchonal Polymorphism at MicroRNA-629-Binding Site in the 3'-Untransiated
Region of VBSI Gene in Prostate Cancer Panents in Local Population
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3.9 PCR analysis for NBS1 gene

Polymerase chain reaction was carried out to amplify the NBSI gcne in which

polymorphism w as present
3.9.1 Primers for NBS1 3'UTR

In order to determine 3’'UTR polymorphism 1n the NBS/! gene PCR was performed bs

the fotlowing primers designed for the analysis Details of primers arc given in table 3 |

3.9.2 PCR methodology

After optimization with reproducible results, all samples were amplified at optimized
conditions of PCR The master mix for all PCR reactions with specific primer pair was
prepared 1n | 5SmL Eppendorf tube 1otal reaction volume for a single PCR rcaction was

25ul. All the PCR reagents with their concentrations are summarized in the table 3 2
3.9.3 Thermal profile of PCR reaction for NBS/ 3’ UTR

['he above PCR was carried out tn 96 well thermal eycler (Thermo [ lectron Corporation

Mill ford, USA) at the following thermal stages, steps and cycles as shown intable 3 3

3.9.4 PCR-RFLP of rs14448T>C polymorphism of NBS/ gene

For NVBS1 genotyping the amplified DNA fragments harboring the SNP were digested
with Riva! restriction enzyme Digestion was performed on all samples by adding 1pl
Rial enzymes. 3uL of digestion buffer for NBS! adjusted with dH2O for final yvolume of
20pL of PCR reaction mixture It was mined gently and spins down for few seconds Thc
rcaction mixture was mncubated at 37°C for 16 hours The RFLP products were checked
on 2 5% agarose gel containing ethidium bromide The agarose gel eiectrophoresis was

done at 200 volts for 30 minutes using Bio-Rad Power PAC 3000
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Table 3 1: Sequence of the primers used for the genotyping of NBS1 rs14448T>C

‘ Regions Primer Sequence
NBS1 Forward primer 5'GCAGAGACCTGTGGGAAGCGA 3
JUTR

| Reverse primer 5" ACCGTAGCTGCCCTGGTAGG] 3

Table 3.2: PCR reagents with their concentrations used for PCR

Sr.No. | Reagents with initial concentration, Yolume used | Total svolume for |
(nd) 100 reactions

1 d 120 10 8 pl 1080 ul

2 10x PCR buffer (Fermentas, [ithuania) 25ul 250 pi i

3 MgCI2 (Fermentas, Lithuanta) L5yl 150 pl

4 20 mM dNTPs 10l 100 pl }

5 5U/pl Taq DNA polymerase (Fermentas, | 02 pl 20 pl )
Lithuania)

6 10 uM Torward primer 1 pl 100 pl ‘

7 10 pM Reverse primer bl 100 pl

3 25 ng Sample Genomic DNA 5ul 5ul

9 Triton/Glycerol 20upl 200 pl

PCR-RFLP Based Analysis of Funcrional Polymorphism at MicroRN A-629-Binding Site in the 3'-Untransiated
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Table 3 3: Thermal profile of PCR reaction for NBS[ rs14448T>C

No. of Stage | No. of Step | Temperature | Time No. of Cycles
Stage 1 Step | 95 °C 4 Minutes 01 Cycle |
Stage 2 Step 1 95°C 45 Seconds 35 Cycles ‘
Step 2 60 °C 45 Seconds
Step 3 72 °C 45 Seconds ‘
‘élage 3 Step | 72°C 10 Minutes 01 Cycle
|

PCR-RFLP Buyed Analysis of Functional Polymorphism at MicroRNA-629-Binding Site in the 3™-Untransiated
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3.9.5 PCR-RFLP of the rs13312986A>G, polymorphism of NBS/I gene

Materivls and Vethods

For NBSI genotyping the amphified DNA fragments harboring the SNP were digested

with Aful restriction enzyme Digestion was performed on all samples by adding 1ul

Alul enzvmes, 3pL of digestion buffer for N8BS adjusted with dH20 for final volume of

20pl. of PCR reaction mixture It was mixed gently and spins down for few seconds lhe

reaction mixture was incubated at 37°C for 16 hours The RFLP products were cheched

on 2 3% agarose gel contaiming ethidium bromide The agarose gel electrophoresis was

done at 200 volts for 30 minutes using Bio-Rad Power PAC 3000

I'able 3.4: Sequence of the primers used for the genotyping of NBS/ rs13312986A>G

Regions Primer

Sequence

NBSI
J'UTR

Forward primer

5 GCAGAGACCTGTGGGAAGCGA 3

Reverse primer

5/ ACCGTAGCTGCCCTGGTAGGI 3

Table 3 5+ Thermal profile of PCR reaction for NBS/ rs13312986A>G

No. of Stage | No. of Step | Temperature | Time No. of Cycles
Stape | Step 1 93 °C 5 Minutes 01 Cycle
Stage 2 Step 1 94 °C 45 Seconds 35 Cycles
Step 2 55°C 45 Seconds
Step 3 72°C 45 Seconds
Stage 3 Step 1 72 °C 10 Minutes 01 Cycle

PCR-RFLP Bused Analysis of Functional Polymarphism at MicroRNA-629-Binding Site in the 3-Untranslated
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3.10 Analysis of PCR products by using agarose gel electrophoresis

Analysis of PCR product was performed by using agarose gel electrophoresis
Following reagents were used i the process of agarose gel electrophorests

a) 1Ux TBE buffer (Irs-Borate- Ethylene diamine tetra acetic acid)

b) 6X Gel loading dye (Fermentas, Lithuania)

) 10mg/ml Fihidium Bromide

d) 2° Agarosc (Promega)

¢} 100bp DNA Ladder (Ferments Lithuania)

3.10.1 Preparation of 10X TBE buffer stock

1 Tris-base (promega) = 107 8gm/liter
n Boric acid (promega) = 55 02gm/liter
ut EDTA (Ethylene diamine tetra acetic acid) {Bio Rad) = 9 0dgm/liter

All reagents were dissolved 1n 800ml dewonized water using magnetic stirrer and finally

1000ml volume was made in measuring ¢y linder and stirred to mix well
3.10.2 Preparation of 1X TBE buffer stock

10X TBE buffer = 200mL

dI20 = 1800mL

3.10.3 Preparation of 2.5% agarose gel

For 20cm~20cm agarose gel pouring plate 300 ml of 2 5% agarose was made as

i lon free fine agarose (Promega) = 6 5gm

PCR-RFLP Based 4nalysis of Functtonal Polymorphism at MicroRNA-629-Binding Site in the 3"-Untranslated
Region of NBSI Gene in Prostate Cancer Patrents in Local Population
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un 1X TBE =300ml
e Glycerin = 300pl
v Lthidium bromede (10mg/ml) = 5pul

Mux 6 5gm agarose, 300ml 1X TBE and 300ul glycerin i Pyrex bottle and heat 1n oven
with loose bottle cap until agarose boils to mix in liguids Add Sul Ethidium bromide in
the agarosc gel solution and shake to mix Set the 20ecm~20cm gel plate with combs at

surtable distance and pour the gel solution The gel was polymerized in 30-45 minutes

3.11 Gel electrophoresis and gel documentation

Before loading the sample in the gel, 5ul of the PCR product was mined with 6X gl
loading bufter (I ermentas, Lituanma) Then samples were loaded on agarose gel In the first well
of gel 100bp DNA marker was loaded as size reference for amplified target DNA The gel was
run for 35 minutes using the Maxieell EC360-M electrophoretic gel system (CC Apparatus
Corporation St Petersburg. Florida, USA) at 200 constant volts by using BioRad Power Pack
3000 (BioRad. USA) in 1X TBE buffer DNA bands were visualized under UV 1llumination and
photographed using Syngene gel documentation system (Gene Genius, Syngene. UK)

3.12 Statistical analysis
The follow ing statistical tests were performed for the data
3.12.1 Hardy-Weinberg Equilibrium
The frequency of NBS1 SNP was calculated by Hardy- Weinberg Equilibrium equation
pPripgtqi=
The allele frequency of the study groups was calculated by using the following formula

Allele Frequency =  No of that allele n study group

Total no of allele

PCR-RFLP Based 4dnahsis of Functional Polymorphism at MicroRNA-629-Binding Stte tn the 3'-Uniranslated
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3.12.2 Chi square test and p-value

To find the association of the NBS1 gene with the prostate patients the p value and Chu
squarc test was performed by using statsucal program SPSS (Version 200) and as
described by Preacher (Preacher, 2001} A p-value < 0 05 was considerced as statistically

signtficant whereas p value >0 05 was taken as non-sigruficant

PCR-RILP Bused inalysis of Functional Polymorphism at MicroRN A-629-Binding Site i the 3'-Untransiated
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RESULTS

In the present laboratory research, we studied 3' UTR C/T and A/G polymorphism in
NBSI gene i 60 prostate cancer patients and 60 healthy individuals without any previous
clinical history, using polymerase chain reaction—estriction fragment length polymorphism
(PCR-RFLP) analysis For rs13312986 A>G genotypes, AA was 75% n patients and 70% in
controls  AG was 25% 1n patients and 30% n controls GG was 0% 1n paticnts and nonc was
detected in control Allehe frequencies for A was 0 875 in pauents and 0 85% in controls Allclic
frequencies for G were 0 125% in patients and 0 15% in controls P value was insignificant for
rs13312986 A>G genotypes For rs14448 T>C genotypes, TC was 71 6% n pattents and 66 6%
tn controls [l was 28 3% 1n patients and 33 33% in controls CC was not detected either 1n
patients or controls T allele was 0 64% in patients and 0 66% n controls C allelc was 0 35% in

patients and 0 33% n controls P value was sigmficant for rs14448 T>C genotypes

4.1 NBS1 3’ UTR (rs14448 T>C) genotyping
For rs14448 I>C genotypes. TC was 71 6% in patients and 66 6% 1n controls T1 was 28 3% n

patients and 33 33% 1n controls CC was not detected either 1n patients or controls T allele was
0 64°0 1n patients and 0 66% 1n controls C allele was 0 35% in patients and 0 33% n controls P

value was msignificant for rs14448 T>C genotypes As shown in Fig4 1 and Table 4 1
4.2 NBS! 3' UTR (rs13312986 A>G) genotyping

For rs13312986 A>G genotypes, AA was 75% 1n patients and 70% in controls AG was 25% n
pauents and 30% in controls GG was 0% in patients and none was detected 1n control Allehic
frequencies for A was 0 875 1n patients and 0 85% n controls Allelic frequencics for G were
0 125% 1n panents and 0 15% in controls P value was msignificant for rs13312986 A>G

genoty pes As shown in Fig 4 2 and Table 4 2
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168 bp

200 bp
100 bp

22 bp
146 bp

Fig 4.1: For rs14448 T>C, TT is 168 bp, TC is 168, 146, 22bp and CC is146, 22bp Lane I 1s

1 2 345 6 78 9210111213

Results

ladder, Lane 2-12 is TC and Lane 13 is TT.

Table 4.1: Analysis of rz14448 T>C genotypes im paticnts and controls

rsl14448 T>C genotypes
Study Allele Frequencies
{(Percentage)
Group
TC T CC T C
Patients 43 17
0 064 0.35
(0=60) (71.6) (28.33)
Control 40 20
0 0.66 0.33
(n=60) (66.66) (33.33)
p-value 0.67 0.524 1 I 0.974

PCR-RFLP Based Analysin of Functional Polymorphkiom st MicreENA-629-Binding Site m the 3'-Untransiated
Repiom of NES| Gene in Proutuie Concer Patients in Local Fopulstion
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220 bp

300 bp
200 bp

170 bp

2 345

6 7 8 91011 12

50 bp

Resuls

Fig 4.2: For rs13312986 A>G genotypes, AA is 170, 50 bp. AG is 220, 170, 50bp and GG is 220

bp Lanc | is ladder. Lane 2-8 is AG, Lane 9 is AA_

Table 4.2: Amalysis of rsi3312986 A>G genotypes in patieats and conirols

Study rs13312986 A>G genotypes Alicle Frequencies
Group AA AG GG A G
Patients 45 15

0 0.875 01235
(n=60) (75%) (25%)
Control 42 18

0 085 015
(n=60) (70%) (30%)
p-value 0.67 0.499 I 1 0 964

Repiom of NRS] Gene in Procimte Camcer Patients in Local Papaiation
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DISCUSSION

Prostaic cancer (Pca) 1s a multifaceted and genomically complex disease and research over
the decades has gradually shown tremendous breakthroughs in our understanding of the prostatc
cancer biology Prostate cancer 1s one of the most pervasive malignancies around the world
constituting a genuine health 1ssue Clinically locahized disease can be successfully treated whereas
the discase which 1s spread throughout an organ or the body remains maostly lethal Increasingly 1t
15 being reahized that miIRNA plays an important role in deregulation Increasingly 1t 1s being
rcalized that Pea 1s the most common diagnosed cancer in men and 1s the second leading causc of
dcath (Gronberg et af . 2003)

Androgen receptor (AR) has emerged as one of the most deeply investigated targel for
prostate cancer therapy [tis intriguing that AR has emerged as one of the most deeply investigated
target for prosiate cancer therapy The role of AR in prostate cancer development has been
rescarched 1n many studies, however the precisc molecular mechanisms that occur n the
devclopment to androgen independence remain largely unexplored and as a result there 1s no
compelhing therapies against AIPC (Attar et af . 2009, Debes ef al 2004, Feldman et o 2001)

It has been reported that NBS! gene polymorphism might affect function of gene and may
Icad to cancer susceptibility We hypothesized that NBS! gene polymorphism s associated with
the ritsk of lung cancer Two independent case-control studies was conducled in Southcrm and
Eastcrn Chinesc population From these studies it 1s concluded that there was no significant
association found for tag SNP s rs13312986 and rs14448 whereas rs2735383CC variant genoty pe
carricrs had been noted to show an elevated cancer nsk when exposed to high or medium level of
radiation tn an earlier published report ltiwas concluded that rs2735383G>C vanation contributed
to an increased risk of lung cancer possibly through miR-629 mediated targeting of NBS1 (Yang
ctal 2012)

miR-629 was reported to be significantly higher in gastric cancer patients as compared 10
controls (Shin er al  2015) It has been convincingly revealed that higher intracellular levels of
miR-629—5p arc notcd in E6/E7 expressing cervical cancer cells (Honegger eraf . 2015) Irniparutc
motif<ontaiming 33 (TRIM33) 1s reportedly targeted by miR-629 that conscquently nhibits
[GI'’Smad signaling cascade (Jingushi et al . 2015)
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[he novelty of this study 1s that there 1s no work done on prostate cancer before In this
study we examincd the NBS/ gene polvmorphism n prostate cancer paticnts 1n Pakistan
population The results didn’t show any sigmificant association in prostate cancer patients |or
rs13312986 A>G genotypes. AA was 75% in pauents and 70% in controls AG was 25% 1n
patients and 30% in controls GG was 0% 1n patients and none was detected in control Allehc
frequencies for A was 0 875 1n patients and 0 85% 1n controls Allelic frequencics for G were
0 125% n paticnts and 0 [5% 1n controls P value was insignificant for rs13312986 A>G
genotypes Tor rs14448 I>C genotypes, TC was 71 6% in patients and 66 6% 1n controls [ was
28 3% 1n paucnts and 33 33% in controls CC was not detected cither in patients or controls |
allclc was 0 64% (n patients and 0 66% in controls C allele was 0 35% in patients and 0 33% 1n
controls P value was insignificant for rs14448 1>C genotvpes

l o summarize, our investigation on MBS/ gene polymorphisms, this mutation did not show
statistically significant association between prostate cancer pauents and controls | urther studies
are required to cxplore the detail mecharusm, as miIRNA regulation of NBS1 1s not completely

studied

FCR-RFLP Bosed Analysis of Functional Polymorphism at MicroRNA-629-Binding Site in the 3"-Untransiated
Region of NBST Gene 1n Prostate Cancer Panents in Local Population
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Conclusion

Future studies surely will demystifv detailed mechanisms. as miRNA regulation of NBS|
1s incompletely studied and exploration of these modulations will be helpful in getting a step closer

lo personalized medicine

Future perspectives

lNuture studies must converge on investigation of mRNA levels of NBS1 from breast cancer
patients and additional miIRNAs, which possibly can modulate expression of NBS1 NBSI i
reported 1nvolved in regulation of DNA damage repair and future studies must converge on cell
culture based studies using various phytochermicals to analyze changes in expression profiles of
NBS] and miR-629 Moreover, it needs to be studied in detail, 1f NBS1 15 quantitatively controlled
by other miIRNAs This information will be helpful 1n a broader and deeper analysis on miIRNA

regulation of DNA damage signaling network

PCR-RFLP Based Analyses of Functional Polymorphism at MicroRNA-629-Binding Stte in the 3-Untransiated
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