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ABSTRACT
Background

Breast cancer is a malignant tumor arising from téreninal duct lobular unit of the breast tissukds most
prevalent malignancy in women and its incidencimdseasing globally and the lifetime risk of deygileg breast cancer
between 5-10%. Tumor suppressor geneTP53 is esiséatipreventing inappropriate cell proliferatiand maintaining
genome stability and integrity following genotoxitress. TP53 gene is the most commonly mutated igec&ncer and

approximately 20% of breast cancer. Thus, geneesspn was investigated.

Patients and Methods

One hundred formalin fixed paraffin embedded (FF®Eues samples of malignant breast tumor asagell00
FFPE samples of normal breast tissues samplesebtéiom same patients were investigated. The Blotkreast cancer
patients were collected from Al Sadder Medical CNiajaf, Irag. Ages of patients were expressed earnvie S.D 48.4
10.90 year with a minimum to maximum of 20 -75 geducleic acid (RNA) isolated and evaluated by picmdr
spectrophotometer for the expression of TP53 gengRT-PCR. cDNA was prepared using the High CagadRNA-to-
cDNA (ABI). For real-time quantitative PCR (RTQ-PELR.00 ng cDNA was added to SYBR Green Master Metu
(Applied Biosystems) and run in Corbett Real-tin@&RPSystem.

Results

The current study involved investigated of TP53egeRrpression in FFPE tissues of breast cancerts3iP53

gene expression was indicated to be 44 fold (P<).@ative to housekeeing gene (18S rRNA).
Conclusions

TP53 gene is a major tumor suppressor that isegltby mutations in 50% of human cancers and funalip

inactivated in other 50%.
KEYWORDS: TP53, Breast Cancer, Tumor Suppresser Gene

INTRODUCTION

Tumor suppressor protein (TP53) considered firshiified in 1979 as a transformation-related protei TP53 gene is a
20 Kb gene located on the short arm of chromosonpd d.1 locus, contains 11 exons. It consideredtbst commonly
somatic mutated gene in human cancers and occtirriaout 50% of all human cancéts Approximately 90% of the

TP53 gene mutations are localized between domaicadéng 5 - 8 exons.
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Usually functions of TP53 as a tumor suppressotemdiy regulating transcription, cell cycle, andgrammed
cell death. Primarily point mutations of P53 thead to loss of function of wild type p53 and ovepression of mutant
p53 in malignant cells are detected in breast adfic@he bad prognosis of breast cancer are involvedd alterations of
TP53 gene products. Up-expression of TP53 in fdliclymphoma was observed in high grade and axedsiumors and
correlated with poor prognosis and also in a subkeiuctal carcinomas in situ, with no expressitiserved in atypical
lesions®. In the different cancer cells various tumor sespor genes are mutated in addition to overexpreste
oncogene$”. TP53, p21, and p27 tumor suppressor genes, b&ran epidermal growth factor, BRCA1 and BRCA2

genes are known to be more prone to mutated irsbcaacer patients.

The second most common malignancy in women worldvgdbreast cancer and accounting about 23 pegenta
of all cancers® °. In Iraq, breast cancer is the commonest typeeafale malignancy, and represent approximately

one-third of the registered female cancers accgrttirihe latest Iragi Cancer Registfy).

Some studies and reviews have demonstrated thatmography may reduces mortality, and several authave

controversy that early detection and screeningeseptt best way to decrease breast cancer moftality

PATIENTS AND METHODS
Step 1: Cellular Specimens

One hundred human breast carcinoma tissues of fiorfiteed paraffin embedded tissues (FFPE), furttihet to
normal breast tissues of same patients stored batdand 2 years were obtained from Al Sadder Médiitg in Najaf /
Irag. The baseline information of all the patienish breast cancer enrolled in this study is présgrin Table 1. For
Nucleic acid extraction, four pm-thick sections of archival FFPE blocks slicedusing microtome. The slices placed in
sterile eppendorf tube and deparaffinized by addimd of xylene and following the protocol giventime pack insert of
the miRNeasy FFPE Kiiagen (Qiagen, Valencia, CA, Cat#217504). The tiyaand quality of the total RNA extracts
were determined by measuring the absorbance atn86@nd 280 nm by using picodrop spectrophotometmitéd

kingdome).
Step 2: Reverse Transcription of the Isolated TotaRNA

Reverse transcription reactions were performed rdng to procedure in the pack insert of the Highp@&city
RNA-to-cDNA Kit obtained from applied biosystem (8£387951). Quantitatively converting up ta@ (20L of total

volume reaction) of total RNA to cDNA.
Step 3: CDNA Quality Check

In order to check the quality of cDNA generatednfr6é FPE material, a qPCR using SYBR-Green | detectio
format was performed on the Corbett RG-6000 6 jmsktrument. The following protocol was applied: Gg® gPCR
Master Mixture contained 10l 2x SYBR Green I, 10 pmole of each primer andl ®f cDNA. The cycling conditions
included initial incubation step at 95°C for 15 mii@s followed by a 50 cycles of amplification with seconds at 95°C,
30 seconds at 58°C, and 20 seconds at 72°C (saugjeisition). The melting curve analysis consistdé®5°C for 30
seconds followed by cooling to 65°C for 30 secobdfore the temperature was raised to 95°C at aofadel°C/s with
continuous fluorescence acquisition. The final paplstep was 40°C for 30 seconds. Two concentratmfreference

gene, was used to check cDNA from FFPE material.
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Step 4: gRT-PCR Analysis

A gPCR using the SYBR-Green | detection format \wasformed on Corbett RG-6000 6 plex instrument to
guantify gene expression of FFPE blocks. Two sétgeaes, including one gene of interest and onereete gene, were

quantified.

The transcripts of the 18S rRNA and TP53 genes wetected by the following pair of primers: 5'- CGCG
GCT TAATTT GAC TCA-3' (forward) and 5'- AGC TAT CATCT GTC AAT CCT GTC C-3' (reverse); 5'- TCA ACA
AGA TGT TTT GCC AAC TG -3' (forward) and 5- ATG TG TGT GAC TGC TTG TAG ATG -3' (reverse),

respectively.

The PCR protocol is as follows: The real-time PCRtane contained 1Ql of 2x GoTaq® qPCR Master Mixture
contained 1Qul 2x SYBR Green I, 1@umol/L of each primer and pl of cDNA. The cycling conditions included initial
incubation step at 95°C for 15 minutes followeda¥5 cycles of amplification with 25 seconds at®530 seconds at
58°C, and 20 seconds at 72°C (single acquisitibhg cycling conditions included initial incubatistep at 95°C for 10
minutes, followed by a 50 cycles of amplificatioittwl0 seconds at 95°C, 30 seconds at 60°C (saeisition), and 1
seconds at 72°C. The final cooling step was 40YG3@seconds. Housekeeping/target gene sets, BE Firaterial were

measured.

Table 1: Characteristics of all Breast Cancer Patiets in this Study

Characteristics Number
Age
<40 year 29
>40 year 71
Histopathological Type
IDC 91
ILC 7
Rare type 2
ER Status
Positive 44
Negative 53
Unknown 3
PR Status
Positive 50
Negative a7
Unknown 3
Her 2 Status
Positive 16
Negative 76
Unknown 8
Laterality
Right 53
Left 47

IDC, Invasive ductal carcinomas; ILC,Invasive ladoutarcinoma
Statistical Analysis

Calculations were based on the comparison of tsindt cycle determined by threshold values (C abnstant

level of fluorescencé™. Kinetic PCR efficiency correction was considemdtable and appropriate model to allow
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determination of single transcription differencevimen one control and one sample, assayed inctigk (n = 1/3).
The relative expression ratio of a target gen@mputed, based on its real-time PCR efficiencigsofta static efficiency
of 2, and the threshold (Ct) differenc®) (of one unknown sample (treated) versus one cbf@t control - treated}".
Using relative expression software tool (REST) REST-XL, the relative calculation procedure is ltasa the mean of
Ctfor each sample. Only Ct values < 34 were useddfnulation of the PCR efficiency from the giveop in Corbett
Rotor-Gene 1.7.61 software according to the follmpméquation of PCR efficiency:

(E target) ACH, target (cal. — test)
Ratio =

(E reg) ACH ref (cal. ~tesh)
E: Efficiency; ref: Reference; cal: Calibrator; Chreshold
The efficiency for each gene was calculated froendhta of standard curve as below.
PCREfficiency = (13™5°P®)_ 1) X100
RESULTS AND DISCUSSIONS

Tell now challengeable treated with uses of FFPEeria for molecular analysignd the amount of nucleic acids

and quality depend on the isolation method and FfiB&k long storagé®.

Total RNA was extracted from FFPE specimens prepfnmm malignant breast tumors tissues, Nucleid aci
extraction, carried out by taken thregu®-thick sections of archival FFPE blocks were csihg a microtome. The slice
was deparaffinized by adding 10QDXylene and following the protocol given in theghainsert of the miRNeasy FFPE
Kit giagen (Qiagen, Valencia, CA, Cat#217504). The tityaand quality of extracted RNA determined by Bimtometer
spectrophotometer (Eppendorf, Germany) through omgagsthe absorbance at 260 nm and 280 nm.

The concentration of extracted RNA was expressgiflaan + SD) exhibited a level of 55.5 + 13.61 plg/fhe
purity of the extracted RNA was estimated by meaguthe ratio of Asd/Axge It was found to be 1.93 + 0.04 suggesting

an appropriate purity.
Validation of TP53 and 18s rRNA Genes Primer Spedifity

Extracted RNA from breast cancer tissues was cosd@éo cDNA. The products were amplified with thee wof
two levels (5 and 10 pmole) of the designed primBisth levels were observed to amplify the cDNA cssfully as
demonstrated in Figure 1-A. A level of 10 pmoletloé primer was considered to be the best . Theifgpicof the
designed primer was confirmed by monitoring thetimglcurve obtained (Figure 1-B). The appearanca single peak

suggests a specific primer.
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Figure 1: A) Validation of the Concentration of Speific Primer for TP53 Gene;
B) Melting Curve Measured as AF/AT versus Temperature
(C) of TP53 Gene, with two Different Concentrationss, 10 pmol,
C) Melting Curve Measured a8lorescence (F) versus Temperature @)

No. Colour Mame Type
B |10pmol Unknown 33.68
Spmol  Unknown 35.84

Spmol  Unknown 32.84
B |10pmol Unknown 24,82
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The real-time PCR efficiency was evaluated fromdbestruction of a standard curve of Ct verses eninations.
A serial dilution (1/16, 1/1¢f, 1/10, 1/1¢, and 1/18) of one amplified cDNA sample was carried out.ufiBd samples
were re-amplified and successful amplification veahieved as pointed out in Figure 1-A. The meltugve of the
amplification product was shown in figure 1-B. Oily values < 34 were used for calculation of theRREficiency from
the given slope in Corbett Rotor-Gene 1.7.61 safvacording to the equation of PCR efficiency. rEf@re a standard
curve was plotted (Figure 1.C), from which the @éfncy was found to equal to 78% and 96% for TP&B E8S rRNA

respectively.
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Figure 2: Generating a Standard Curve to Assess Retion Optimization for TP53
Gene by UsingetRorbett® Real-Time System. A) Amplification Curve of the Dilution Series.
B) Melting Curve Measured ad\F /AT Versus Temperature (C) for Standard Curve.

C) Standard Curweith the CT Plotted against the Log of the Startiig Quantity of Template
for Each Dilution, The Calculated Amplification Efficiency was 78%

Validation of Housekeeping (18s rRNA) Gene Primer [gecificity

The real-time PCR efficiency was evaluated fromdbestruction of a standard curve of Ct verses eninations
A serial dilution (1/18, 1/1¢, 1/1¢, 1/1¢, and 1/18) of one amplified cDNA sample was carried out.uBsd samples
were re-amplified and successful amplification veahieved as pointed out in (Figure 2-A). The mgltiourve of
amplification product was shown in (Figure 2-B).I{D6t values <34 were used for calculation of ti@RPefficiency from

the given slope in Corbett Rotor-Gene 1.7.61 saftveeccording to the following equation of PCR effitcy. Therefore a
standard curve was plotted (Figure 2-), from whteh efficiency was found to equal to 96%.
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Figure 2: Generating a Standard Curve to Assess Retion Optimization for 18S rRNA
Gene by Using the Corbett® Real-Time Sygn. A) Amplification Curves of the Serial Dilution.
B) Melting Curve for StandardCurve. C) Standard Curve with the CT Plotted Agairst the Log
of the Starting Quantity of Templte for Each Dilution. The Calculated Amplification Efficiency was 96%

TP53 Gene Expression in Malignant Breast Tissues

The expression of TP53 genes in malignant breasbitsi was estimated in the 100 specimens of cDNAgyes
from RNA of malignant breast tissues. The TP53 cDha#s amplified successfully with 78% efficiency. well as 18S
rRNA cDNA was amplified successfully with 96% eféacy.

A melting curve was examined to confirm the amgdifion of each intended gene. When the temperasure
raised, a double stranded DNA (dsDNA) intercalatétti the dye molecules is dissociated or "melt#4 single —stranded
DNA (ssDNA). Thus, changes of the fluorescencehefdye is plotted against changes of temperatuws (Fand AF/AT
vs T) for both TP53 and 18S rRNA genes respectiviebsults indicated a decline of the fluorescersctha temperature
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raised (Figures 3 &4 respectively). Differentialatyation of the melting dynamics revealed a simgak, illustrating a

single amplicone of the intended gene with an apeite specificity.

The relative quantification of TP53 gene expressiommalignant breast tumors was achieved through th
calibration against the expression of the same gem®rmal tissues (calibrators). A normalized géb@S rRNA) was
used as a control for the experimental variabilitythis quantification. Thus, the expression foltfsTP53 gene was
calculated with respect to the internal controlegémusekeeping gene), i.e.,18SrRNA. TP53 genessgjons was found
to be significantly (p<0.0001) raised in malignaréast tumors with 44 folds (Table 1).

Table 1: Relative Expression Results of TP53 Geneallgnant Breast Tissues

Gene Type Efficiency Expression P value
18srRNA REF 0.96 1.000
TP53 TRG 0.78 44.000 0.0001

REF: referenceTRG: Target
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Figure 3: A) Amplification Curve of the Quantification Data of Cycling of Different Samples Analyzeddr TP53
Gene Amplification. (B) Melting Curve Measured as AF/AT versus Temperature (C)
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Figure 4: A) Amplification Curve of the Quantification Data of Cycling of Different Samples Analyzeddr 18S
rRNA Gene Amplification. (B)Melting Curve Measured as AF/AT vs Temperature (C)
In the current investigation, RNAs of TP53 and L&A genes were extracted from 100 FFPE tissues,
converted to cDNA and successfully amplified witipeopriate efficiencies. To our knowledge, thishis first study dealt
with such extraction and amplification carried autrag. Moreover, the comparison with other stediarried out abroad

highlights a remarkable notice which is the higimber of samples investigated relative to thosellt@abroad.

TP53 was evident to be expressed extensively imgmeit breast tumors with 44 folds relative to naktissues.

Such results suggested the up regulation of theesgpn of both genes during carcinogenesis.

Tumor suppressor gene mutation or activation obgeoes can lead to breast cancer development sponisly,
but may occur by germline mutations in tumor suppoe genes that result from familial predispositiorbreast and
ovarian cancer. A multiple proteins involving TPB8ve been found to be specifically over expresaegpproximately

more than half of human cancers due to mutationsiving breast cancét®.

Normally TP53 protein prevents and suppresses tuimonation, while the mutant TP53 can cause cancer
through inactivation of the TP53 signaling pathvedther by increasing the number of TP53 inhibitorslecreasing the
number of cooperators. So, in the absence of TRBXr can develop easily due to the genetic altaratand defective

cells accumulations”.
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The major cause of TP53 over expression may béereta high proliferation rate (S-phase fractian)addition
to mutation or changes in the TP53 gene and thatires protein different from the wild type protéiff. Since most TP53
mutations result in increased protein stabilityeogxpression of TP53 has been used as a surroig@fe53 dysfunction.
However, some mutations result in the absence a@kjr. Abnormalities of TP53 expression have bessoeiated with
worse prognosis in cases of breast canterwhile TP53 expression was associated with tungygressiveness”.
Usually TP53 function is tumor suppressor througdufating transcription, cell cycle, and apoptobisitations of TP53
in breast cancers are primarily point mutations tifiten lead to loss of function of the wild typ®33 and over-expression
in malignant cells?”. DNA methylation is the common feature of all cantypes and responsible for the genomic

instability. Such mutations frequently occur in thenor suppressor genes involving TP53

In normal conditions, wild-type TP53 protein is idlp degraded but in carcinomas, the acquisitiora shutant
genotype is thought to increase the half-life af thutant protein, which leads to accumulation wittiie cells causing
over expressioff”. In breast carcinoma the mutations or alteratiorthe TP53 gene are common. These mutations are
associated with poor prognosis, thought to be dysdliferative advantage and poor response to olieemapy associated
with loss of TP53 functiof¥”. The expression of mutant TP53 was demonstratedalignant breast cell linéé”. A
common event in primary carcinoma of breast is lthhss of heterozygosity (LOH) in the TP53 gene ahid fs
accompanied by mutation of the remaining alleledme case$®. To clarify the relevance of histopathological eywith
the expression of TP53 gene, the gene expresssoiftsavere analyzed in regards to the type of malig tumors. There
were 91 ductal carcinoma, 7 lobular carcinoma amar@ cases. Significant (P<0.001) elevation of FB&ne expression

was evident in ductal carcinoma with respect toathlebular carcinoma (Table 2).

Table 2: TP53 Gene Expression in ductal and LobulaBreast Cancer Tumors

Gene Type Type Efficiency | Expression P Value
Ductal 1.000
18SrRNA | REF Lobular 0.96 1.000
Ductal 45.6
TP53 TRG Lobular 0.78 279 0.001

REF: reference; TRG: Target

Over expression of TP53 gene was evident in thesitigated breast cancer patients. Disruption of3TfgBctions
due to alteration or mutations appears to playnaportant role in carcinogene$i Mutations may lead to excessive
expression of this gene. Such conditions were fratiy associated with poorer disease-free and tenavival ?®. It has
been reported that over-expression of TP53 genenor tissues and accumulation of their proteinehpgor prognosis
@9 Some authors have mentioned a relatively goodrmsis for HER2 positive breast cancer patientsrwhe53 was
over expressed”. On the other hand it has been found that TP58essfpn may correlate with the hereditary mutations

in genetic breast cancér.
CONCLUSIONS
TP53 gene is a major tumor suppressor that isealtby mutations in 50% of human cancers

and functionally inactivated in other 50%. In otwdy we find increased their expression in FFPE of
breast cancer patients relative to reference denan be used with TP53 gene mutation assessmeent a
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survival markers of breast cancer. Markers may igdeyrognostic information that complements

clinical variables.
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