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Abstract:
Objective: The study aims to determine the effect of Toxoplasma gondii infection on the
genetic sequence of breast cancer patients in the Medical City Hospital — Tumor Unit /
Irag-Baghdad.

Methodology: A study was carried out in the City of Medicine / Oncology Unit / Baghdad,
during the period 1% June 2016 to 15™ March 2017. Forty samples of tissue and serum
were collected from patients who complaining from Breast cancer and infected with
Toxoplasmosis. Forty sera samples were taken from patients complaining from parasitic
infection only; without breast cancer as control group. Data is analyzed by using of
descriptive and inferential data analysis methods.

Results: The results show that there is an effect for Toxoplasma gondii on the genetic
sequence of patients complaining breast cancer, with significant differences among cancer
patients with Toxoplasmosis in comparison with negative toxoplasmosis control group.

Recommendations: In view of the results, it is of importance to throw light on the gene
expression using real-time technique to detect the genetic mutation and the change in the
protein synthesis of patients with Toxoplasmosis.
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Introduction

oxoplasma gondii is a risky

parasite it causes serious health

problems within the human
body. The parasite therefore often
enters a dormant state forming small
cysts in various body tissues . This
latent phase may provoke mild
inflammation and may causes brain
tumor @. Vital organs such as central
nervous system (CNS) can be invaded
by this parasite it is usually mild in
human-beings, Immunocompetent
peoples it is asymptomatic ©®. The
parasite may cause severe diseases
such as breast cancer in
immunocompromised individuals. It
was reported that there may be a
correlation between T. gondii and
breast cancer . A recent study in Iraq
indicated that there were 89 cases of
various cancers with toxoplasmosis in
the Medical City Hospital — Unit of
tumors/ Irag-Baghdad ©. In regard to
detection of the mutation on breast
DNA. It was found that BRCAL gene
can interact physically with certain
growth inhibitory genes by T. gondii
such as p21, p27 and Gadd45a, so as to
regulate their promoter and expression
©) BRCAL1 play an important role in
repairing DNA damage because it is a
target of different upstream nuclear
phosphoinositide kinase which are
incorporated in DNA damage signal
such as ataxia atelangiectasia mutated
ATM and ATM- related ATR kinase
(It has also been found that there is
an association between BRACI1+
BRAC2 RAD51 protein which is
involved in the repair of HR of RDBs
and in recombination during meiosis
and mitosis ©.

squared was used to compare numeric
data for healthy control and patients
used to compare numeric data for
healthy control and patients groups
while Chi-square was used to assess
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the
was

between
<0.05

the differences
proportions.  P-value
considered significant ©.

Numeric data were expressed as mean
+ standard error of mean (SEM).
Unpaired t-testand chi- square was
Methodology

Forty tissue and sera samples were
collected from breast cancer patients
were taken and stored in clean
containers at -20°C till use. Anti-
TOXO 1gG and IgM antibodies levels
were measured by ELISA technique.
Conventional PCR reaction was
applied for the determination of the
(BRCAL, ERBB2) genes, the agarose
gel 2% was prepared in Tris- acetate-
EDTA Na2 (1x TAE) with 8.3 pH
Along with 100 bp DNA marker, have
been run. At fixed current 100 mA, 40
minutes, Agarose gel. Electrophoresis
was performed. The 2 primers of
BRCALlis F -
AGTAAATCCAGTCCTGCCAATG
R-
GGTAGTATGAGTTCCATCAAGG.
amplicon 363bp 60 ° C and the primer
of ERBB2 is F —
CTATCCACCACAAGGAGCTG

R -
TAGCCATCTTTCCTTGCAGTC.
amplicon at 489bp 60°C. To evaluate
the DNA Sequencing. All the data
obtained from automated sequence was
edited with a computer based program
sequencer TM. These sequences were
compared with the reference sequence
(NCBI database) to determine the
nature of mutations. The analysis for
mutations, the synonymous mutations
was analyzed for codon usage. The
results from this study and the data
from Bali and Bebokwere (2016) ©,
analyzed to predict the amino acid
changes by the computer program
MEGA version 2.1. The program SPSS
version 16 and Microsoft Office Excel
2007 were used for data analysis.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bali%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25817479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bebok%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25817479
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Results
Table (1): The mean age studied groups between patients and healthy control
. Mean Std. Std. t-test
Studied groups | N (Age/Year) | Deviation | Error (P-value)
A.H. Control  |40| 25.83 7971 |1.261 Non sian
Patients 40| 2003 | 10001 |1581 gn.
(P>0.05)
Total 80

N= Sample size, Std Deviation = standard Deviation, Std Error = standard Error,
P-value= probability value

No significant difference was seen between patients (25.845+7.971) in
comparison with control group (29.03+10.001), (P>0.05).

Table(2): The mean of the level of antibody titration between patient and control group
Std. Std. t-test

Deviation | Error (P-value)

A.H. Control |40| 0.417| 0.184 0.0291

IgM level | Patients [40)|1.346| 0.647 [0.1022
Total 80

A.H. Control |40| 0.425| 0.139 |0.0221

109G level Patients |[40|1.357| 0.638 |0.1009

Total 80

N= Sample size, Std Deviation = standard Deviation, Std Error = standard Error
A.H = apparently healthy, P-value= probability value

IgM= Immunoglobulin M

19G= Immunoglobulin G

Antibodies N | Mean

Highly significant
(P<0.01)

Highly significant
(P<0.01)

A highly significant deference in the level between Anti- Toxoplasma antibody
IgM of patients (0.417+0.184) and the control group (1.346+0.647), (P<0.01), and
there was a highly significant difference between Anti- Toxoplasma antibody IgG
level of patients (0.425+0.139) and the control group (1.357+0.638), (P<0.01).
Table( 3): Demographical picture of the studied groups Spatients & Control groups).

Studied groups 2 test
Parameters Control group Patients (3‘_ value)
(n=40) (n=40)
N 6 4
Gender ale % 15% 10% Sig:i?ir::ant
Female |— 34 36 (P>0.05)
% 85% 90%
N 29 23
:)?Jes il % 72.5% 57.5% Si :i?ir:;ant
Tyea N L 17 P>0.05
ear -8 T 21.5% 12.5% (P>0.05)
Residency N 20 29 I
i 50% 72.5% e
Urban N 20 11 '
Continues ...
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Table(3):To be continue...

% 50% 21.5%
N 0 11 .
Family Yes % 0% 27.5% Si;'r"?f?c'int
history NO N 40 29 (P<0.01)
% 100% 72.5%
Positive :‘l 2 32 Highly
lgG Result u 0% 75% Significant
. N 40 10 P<0.01
Negative I/ 100% 25% (P<0.0%)
- N 0 29 .
IgM Result Postive % 0% 72.5% SiHnlqgi’flignt
’ Negative N 40 L (Ig<0.01 )
% 100% 27.5%

¥’ test = Chi- Square test, P-value= probability value, 1gM= Immunoglobulin M
IgG= Immunoglobulin G
A significant relationship between the rural 29(72.5%) compared with control

group 20(50%) and urban 11(27.5%) in comparison with the healthy group 20(50%)
according to residency (P<0.05). While there was a highly significant relationship
between cancer patients which positive in 11(27.5%) compared with control group
0(0%), and negative 4(100%) in compared with control group 29(72.5%), (P<0.01).
However, there was a highly significant relationship in the level of IgG positive
30(75%) and negative results 10(25%) and the level of IgM positive 29(72.5%) and
negative results 11(27.5%) of Ant- TOXO. antibodies (P<0.01).

M 2 3 4 M 6 7 8

500bp 490bp

100bp

S00bp 520bp

300bp
200bp

Figure 1: Detection the DNA of (BRCAL, ERBB2) genes
Lane 1 markers correspond to 100 bp ladder (fermintus), lanes 2 & 3and 4 the BRCAL gene
bands with 490 bp. Lane 4 markers correspond to 100 bp ladder (fermintus), lane 5 correspond
to 100 bp ladder (fermintus) lanes 6, 7 and & 8the ERBB2gene bands with 520 bp.
The electrical current = 60 volts at 30 min, time when using the agarose gel (2%) with At 2.5%
with ethidium bromide (0.5pg/ml).

DNA isolated by FFPE tissues was done by using QlAamp DNA FFPE tissue-
DNA Extraction Kit (Qiagen,USA). The agarose gel 2% was prepared in Tris-

acetate- EDTA Na2 (1x TAE) with 8.3 pH Along with 100 bp DNA marker, have
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been run. At fixed current 100 mA, 40 minutes, Agarose gel. Electrophoresis was
performed. The primers of BRCAL gene is F—~AGTAAATCCAGTCCTGCCAATG R
—GGTAGTATGAGTTCCATCAAGG amplicon 363bp 60°C, and the primer of
ERBB2 F -CTATCCACCACAAGGAGCTG R — TAGCCATCTTTCCTTGCAGTC
amplicon at 489bp 60°C.

BRCAI - FerGene g

C

: 2 : L3 »
InptO1 - BRCA1 : £ s Ok § 3
Inpt02 -BRCAT IS : g : £
Inpt02- BRCA1 SIS - . N
Inpt04-BRCAT G : g . g
Inpt05-BRCAT I : . M
Inpt0& - BRCA1 g . : 3
Inpt07-BRCA1 G : . B
InptQ8 - BRCA1 : 5 ¢ ;
Inpt09-BRCAT RS | - M

AN - & >

Inpt10- BRCA1 s EE

Amino Acids

Figure (2): The sequence of BRCA1 Gene
Nucleotides changes showed in BRCAL gene Exon 11 amplified from tumor breast
cancer samples, the mutation occurred on nucleotides AC, CG, TC, and CT of BRCA1 gene

Sequencing of 10 samples of breasts cancer groups for the BRAC1 gene were
carried out Ha Thuc Ai Hien, and his association %, and the reference sequence
which is taken from NCBI database was compared with these sequence. In order to

edit the sequencer and to determine the mutant nature, a computer program sequencer

(TM).

Discussion infection with breast cancer patients. A
Toxoplasma gondii invades different study presented supportive evidence to this
organs and tissue and causes modulation result that found with Melvin, and his
of host cells may develop into cancer. The associates who reported that a family
distribution of breast cancer among Iraqi history (FH) of breast cancer (BC) is
patients was among female 90% than male known to increase an individual's risk of
10%, a survey presented supportive disease onset™. The levels of Anti-
evidence to this result that found Al-Jabbar Toxoplasma IgM and 1gG were at its
® who reported that 67(87.6%) females highest among breast cancer infected
compared with males 10(12.94%), and individuals. A study presented supportive
were 52.24% infected from T. gondii. Also evidence to this result that found Imam
the distribution of breast cancer among and his associates who reported that in
Toxoplasmosis patients was a highly Qassim region, Saudia Arabia, the
significant difference in rural patients than antibody frequency seropositivity of T.
urban patients according residency ©. gondii infection in a group of cancer
While the family history plays an patients, and they also found a relationship
important  role among  Toxoplasma between T. gondii seropositivity and the
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selected variables 2. It has also been
found that there association between
BRCA1 and BRCA2 with Rad51protein
which is incorporated the HR repair DSBs
and recombination during meiosis and
in 11
position of BRCA1 gene and this is an

mitosis ®, Mutation occurred
evidence of a deviation in the pathway of
the gene sequence in this codon of gene
expression of breast tissue that may cause
cancer. A study presented supportive
evidence to this result that found_Araya,
and his associates who determined that
cancer driver genes can be identified by
the accumulation of protein- altering
mutations®. The evolution in abnormal
cell  development is a phenomenon of
ancient history and that the family has an
important role in the emergence of those
cases genetically. A study presented
supportive evidence to this result that
found Al-Jabbar, has concluded that the
history of the families has an important
effect in the emergence of the disease and
it is associated with toxoplasmosis ©. It
also opens a new horizon that confirms the
relationship of Toxoplasma with breast
cancer was ftrivial.
sites of BRCA1 gene

and changing the course of

The change that
occurred in these
protein,
manufacturing in nucleotides is
evidence of cellular deformation. A study
presented supportive evidence to this
Amir M.

who reported

and
that

result that found
Mansoureh A
number of mutations in two predisposing

genes (BRCAL and BRCA2) that occurred
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in patients with a family history was
investigated Y. T. gondii possesses a
number of proteins that in turn lead to
breast tissue malformation that may cause
cancer ™. Thus, we conclude that there is
a link between toxoplasmosis and breast
cancer, and that this mutation in Breast
cancer patients is due to Toxoplasma
gondii infection which causes a risk of
death.

Recommendations: In view of the above
results it is of importance to throw light on
the gene expression by real-time technique
to detect the genetic mutation and the
change in the protein synthesis of patients
with Toxoplasmosis.

References
1. Kwang B. J. Hyemi Song, H
and Min-Jae M. K.,

High Toxoplasmagondii Seropositiv
ity among Brain Tumor Patients in
Korea, Korean J Parasitol. 2016
54(2): 201-204.

2. Alibek K, Kakpenova A, Baiken Y.
Role of infectious agents in the
carcinogenesis of brain and head
and neck cancers. Infect Agent
Cancer. 2013; 8:7.

3. Tenter AM, Heckeroth AR, Weiss
LM. Toxoplasma  gondii:  from
animals to humans. Int J
Parasitol. 2000; 30:1217-1258.

4, Del C. G. Luca Galli, L. and
Schiavi E., Is Toxoplasma gondii a
Trigger of Bipolar Disorder? J. of
Pathogens 2017, 6(1), 3; doi:
10.3390/pathogens6010003.

5. AL-Gabbar, S. A. Seroprevalence
Determination of Toxoplasmosis
among Cancer Patients MSc.
theses University of Diyala, College


http://www.nature.com/ng/journal/v48/n2/full/ng.3471.html?foxtrotcallback=true#auth-1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehrgou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27493913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akouchekian%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27493913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=27180580
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27180580
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=27180580
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4870975/
http://dx.doi.org/10.3390/pathogens6010003

Iragi National Journal of Nursing Specialties, Vol. 30 (2), 2017

of Education of pure
science ;(2016).

6. Han Yu,J. Won Lee, W. Ho Son,
B. et al; Characteristics
of BRCA1/2 Mutation-Positive
Breast Cancers in Korea: A
Comparison  Study Based on
Multicenter Data and the Korean
Breast Cancer Registry, J Breast
Cancer. 2014 Jun; 17(2): 129-135.

7. Brestovitsky, A. Nebenzahl-Sharon,
K. and Kechker, P. et al; The
Adenovirus E4orf4 Protein Provides
a Novel Mechanism for Inhibition
of the DNA Damage Response,
PLoS Pathog. 2016; 12(2):
€1005420.

8. Prakash, R. Zhang, Yu. Feng, W.
and Maria Jasin, M. Homologous
Recombination and Human Health:
The Roles of BRCAL, BRCA2, and
Associated Proteins, J. Cold Spring
Harb Perspect Biol. 2015 Apr; 7(4):
a016600.

9. Vedrana Bali and Zsuzsanna Bebok,
Decoding Mechanisms by which
Silent Codon Changes Influence
Protein Biogenesis and Function, Int
J Biochem Cell Biol. 2015 Jul; 64:
58-74.

10.Dongfang Hu, Lin Lv, Jinyuan Gu
,Tongyu C, Yihong.X and Sidang
L.; Genetic Diversity and Positive
Selection Analysis of Classical
Swine Fever Virus Envelope
Protein Gene E2 in East China
under C-Strain Vaccination, J. Front
Microbiol. 2016; 7: 85.

53

11. Melvin, J.C. Wulaningsih,

W. Hana, Z.et al, Family history of
breast cancer and its association
with disease severity and mortality,
Cancer Med. 2016 May; 5(5): 942—
949.

12. Imam, Abd. MBBS, G. Al-Anzi, F.

G. et al, Serologic evidence of
Toxoplasma gondii infection among
cancer patients. A prospective study
from Qassim region, Saudi Arabia,
Saudi Med J. 2017 Mar; 38(3): 319-
321.

13.Araya, C. L. Can Cenik, C. Jason

A Reuter, J. A. et al; Identification of
significantly mutated regions across
cancer types highlights a rich landscape
of functional molecular alterations, J.
Nature Genetics 48, 117-125
(2016), d0i:10.1038/ng.3471.

14.Amir Mehrgou and Mansoureh

Akouchekian. The importance of
BRCA1 and BRCA2 genes
mutations  in  breast  cancer
development, Med J Islam Repub
Iran. 2016; 30: 369.

15.Vrionis, F. D. Neoplasia: One of the

Last Frontiers of Oncology J. of
Moffat cancer center, Vol. 24, No. 1
2017.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=25013433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=25013433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Son%20BH%5BAuthor%5D&cauthor=true&cauthor_uid=25013433
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4090314/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4090314/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brestovitsky%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26867009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nebenzahl-Sharon%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26867009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kechker%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26867009
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4750969/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prakash%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25833843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25833843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20W%5BAuthor%5D&cauthor=true&cauthor_uid=25833843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jasin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25833843
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4382744/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4382744/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bali%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25817479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bebok%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25817479
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=25817479
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=25817479
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=25817479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26903966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lv%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26903966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26903966
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4742907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4742907/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Melvin%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=26799372
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wulaningsih%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26799372
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hana%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26799372
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4864823/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imam%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28251231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Anzi%20FG%5BAuthor%5D&cauthor=true&cauthor_uid=28251231
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5387912/
http://www.nature.com/ng/journal/v48/n2/full/ng.3471.html?foxtrotcallback=true#auth-1
http://www.nature.com/ng/journal/v48/n2/full/ng.3471.html?foxtrotcallback=true#auth-2
http://www.nature.com/ng/journal/v48/n2/full/ng.3471.html?foxtrotcallback=true#auth-3
http://www.nature.com/ng/journal/v48/n2/full/ng.3471.html?foxtrotcallback=true#auth-3
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehrgou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27493913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akouchekian%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27493913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akouchekian%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27493913
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4972064/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4972064/

