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ABSTRACT

Methylenetetrahydrofolate reductases (MTHFR) cagrgid as a critical character in digestion systemfalate
furthermore collaborate with union of nucleic cosiee, repair arrangement of DNA and methylationr @vision
was meant to reveal essence concerning polymorpiniddiiTHFR gene in addition to the CRC danger. Ttuelys
populace included 77 disease male patients with QR€an of age in years 6448.7) separated as; (4th wolon
malignancy and 36 with rectal growth) and 55 astools admitted to the Merjan Healing center in spretched
out from October 2015 until March 2016. The outcempcovered that hereditary polymorphisms of akldjies
incorporating into this study for MTHFR 677 quality CRC patients; the recurrence of MTHFR C677 dgoes
were as kindred TT 12.0 (15.6%), CT 24.0 (31.2%y &€C 41.0 (53.2%) in CRC, and in the control w01
(34.5%), 14.0 (25.5%), and 22.0 (40.0%) individyaAmalgamation frequencies for MTHFR 677 TT homoay
and CT 677 heterozygous watched were 31.2% in QRIC4@.3% in the controls. The Genotype dissemingtio
MTHFR 1298 quality in CRC patients; the recurrenédMTHFR C677 genotypes were as kindred CC 9.(0/¢alL.
CA 21.0 (27.3%), and AA 47.0 (61%) in CRC, whiléhm control was as individual 8.0 (14.5%), 21.8.8%), and
26.0 (47.3%) separately. The recurrence for MTHEBEL quality AA homozygous and AC 1298 heterozygous
watched was 74.7% in CRC and 66.4% in the conti$fseading of genotype for XRCC1 399 quality in CRC
patients; the Genotype conveyance for this qualitgRC patients; the recurrence of XRCC1 399 geextywere

as kindred TT 28.0 (36.4%), TG 13.0 (16.9%), and 38® (46.8%) in CRC, while in the control was rdividual
27.0 (49.1%), 6.0 (10.9%), and 22.0 (40%) sepayat€he recurrence for XRCC1 399 quality TT homoaggmd

TG 399 heterozygous watched were 44.87% in CRC4&nd5% in the controls. MTHFR; XRCC1 SNPs is
connected with expanded CRC hazard.

Keywords: Y-chromosome; CRC; Genotype; Haplotype; MTHFR; XRCC

INTRODUCTION

Loss of Y chromosome [LOY] is a surely understoodrvel that is connected with maturing and saw with
fluctuating frequencies in bone marrow cells [Ig2]n fringe platelets [3,4]from sound more estsiiddid male. The
relationship of LOY with hematological growths Haeen subtle. Be that as it may, LOY has been ag¢eduor in
leukemia [5-8] and in patients anticipated to hpwer reaction to tumor treatment [9]. Differentdias have found
the affiliation just in patients who demonstratgd¥_in more than 75% [10] or 100% of the influenaedls [11].

Various studies have recognized different sex esitdrin the dangers, frequency and progressioiffefeht human
infections, for example, asthma [12, 13] immunetays ailments [14, 15], schizophrenia [16, 17], antak
imbalance range issue [18, 19], cardiovasculaesn[20, 21] and non-sex-particular growths, foaregle, liver
disease, bladder tumor, and lung malignancy [22-24]per the report by Cook and partners, 32 olB6oflisease
sorts indicated male inclination of malignancy rabty in United States for the years somewhere rmadal®77 and
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2006 [25]. Be that as it may, the instruments iargk of such sexlifferences are still to a great extent obscure Th
most noteworthy hereditary contrasts in the middlmen and ladies are qualities on their sex chemmes, that is,
XY for men and XX for ladies. Men are inclined tecénnected ailments brought on by transformationqualities
on their X chromosome while ectopic articulationttoé qualities on their Y chromosome could haveenasgecific
impacts on ordinary advancement, physiology, aimgskes. The human Y chromosome can be groupechlasi
into three districts: the Y chromosome of male ¢Xacale [MSY], pseudoautosomal areas [PAR1 and HA&nd
heterochromatin locale on Yq.26 PARs contain 2Qginecoding qualities [16 qualities in PAR1 and 4 queditin
PARZ2] that are additionally present on the X chresoroe. The MSY contains 23 protegoding qualities and
various pseudogenes [27-29]. While qualities in BARe available in both X and Y chromosomes an@rmapce
meiotic recombination comparatively with autosonuplalities, qualities in MSY are avoided from maegoti
recombination with a homologous chromosome accamplihe MSY qualities advanced amid around 30Ganill
years in the wake of start of-X separation [30].

Colorectal Cancer (CRC) has known a complex poliggessue which would be a standout amongst the krusivn
reasons for mortality in men [31]. Albeit late se&l have distinguished various variations, quatitynbinations,
and expression marks have partnered with prostater; then ID and portrayal of qualities that haveuded in
this growth, has stayed as a considerable test 38 many-sided quality and multigenic nature afwgh has
brought about different extensive studies, haventsseomplishing a frameworks level comprehensiothefkey
hereditary arbiters, included in prostate maligydi38]. One point of convergence in growth examoratvould be
the reproduction of co-expression systems. Whenexact, co-expression systems have spoken to gheniddle
people that have included in a particular procediitee accessibility of the far reaching quality esgsion
information has helped the advancement of diffecemdition of-workmanship co-expression systemsagyction
strategies [34-36].

Methylenetetrahydrofolate reductase (MTHFR), areetial compound in folate digestion system majaffects
instruction of folic corrosive passageway becauséhe alteration of methylene-THF to the 5-methydH. The
most well-known polymorphisms of the MTHFR qualitse C677T and A1298C, which are thought to dimirireh
catalyst movement prompting a reduction in methilFTand to be connected with hyperhomocysteinemia,
especially in folate lack. The 677-€T move (exon 4) causes an amino corrosive sulistitfitom alanine to valine

at codon 222 inside of the reactant district ofihatein, bringing about MTHFR with diminished axcti[37]. A few
studies have reported that MTHFR variations assarnogtical part in infection forms and the weakn&ssa few
issues, including vascular maladies, neural tubgenfections and tumor. The relationship betweenMAHFR
quality polymorphisms and hereditary powerlessitiestisease has been broadly assessed in late ¢ratesnyet
the conclusions are questionable. A few studiese heonveyed MTHFRC677T gene variation of genotype
homozygous SNPs was connected to the expanded @Rged[38]. In other case, MTHFR 677TT genotype was
describe in different studies and report that pegpluld diminished CRC danger, while others wattmo@ account
relationship between the genotype and hereditahyevability of MTHFRC677T to CRC and gastric can{29,
40].

The Single Nucleotide Polymorphisms (SNPs) in digalithat had able to code for all these proteindctinfluence
the amassing of nucleic acid injuries in the mucaisthe site of infected colorectal, accordinglypanting CRC
hazard [41]. From every single polymorphism in thesoteins, APE1 Asp148Glu, XRCC1 Arg399GIn and QGG
Ser-326Cys were record commonly and all around einated on [42]. Despite the information that¢berelation
of many genes like XRCC1 quality polymorphisms aadicer of colorectal hazard was conflicting [43, 48].
Concentrates polymorphism on concentrated prometdr some genes are uncommon, and there is only few
articles which revealed that genes had genotypsidered as a defensive element in disease of lndgther study
demonstrating the variation G allele is connectedaa essentially diminished danger for other candiée
glioblastoma[43]. Wide genomic affiliation articlexamining quality SNPs and colorectal cancer hhlet in few
years distinguished XRCC1 gene amid many othergnpmiphisms inside of repairing system of DNA logét
uncovered that there is definitely absent of catieh between this SNPs and cancer hazard [46].th&no
investigation considered numerous SNPs in varioissindt qualities with demonstrated defensive intpat
variations of XRCC1 as homozygote. Association leetwall these vitalex planations quality SNPs aantter like
colorectal were quiet unverifiable in the Asian plage which the argument of this study to charaeany
connections concerning CRC hazard and other maiagythat could influence on the health situatiopaifent like
OGG1 Ser326Cysand XRCC1 SNPs in the populace [47].
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EXPERIMENTAL SECTION

Subjects

The study populace included 77 growth male patigritis CRC (mean of age in years 64+8.7) separated4d
with colon malignancy and 36 with rectal disease)l &5 as controls admitted to the Merjan Hospitaterm
reached out from October 2015 until March 2016. gdtients and control were from the Babil with céete
demographic and behavioral data. The subjects weoedinated for age and sex. Neurotic affirmatiomeal at
growth subjects was done, in addition to that thigets selected as control had no history of tumor

DNA isolation

DNA segregated from entire blood utilizing GenontidNA Purification Kit; The Wizard® Genomic DNA
Purification Kit is intended for detachment of DNFFom white platelets, tissue society cells and wneatissue,
plant tissue, yeast, and Gram positive and Granativeg microscopic organisms. The Wizard® GenomicADN
Purification Kit depends on a four-stage procese ihitial phase in the sanitization method lysesdells and the
cores. For separation of DNA from white plateldétss stride includes lysis of the red plateletghie Cell Lysis
Solution, trailed by lysis of the white plateletadatheir cores in the Nuclei Lysis Solution. Afthssis, the
leukocytes were pelleted and processed with praseiK and nucleic corrosive was removed after thadard
convention.

Genotyping

Genotyping was performed by PCR-RFLP; the genotypimnvention for PCR-RFLP was done as taking after;
MTHFR C677T 2QuL response blend containinguh PCR sections and 2. 10X cushion at 37°C overnight. The
items were processed by 10 U Hinfl limitation casédé (BioLabs Inc., New England) and imagined after
electrophoresis on 10% polyacrylamide gels withidétim bromide. The PCR result of MTHFR A1298C was
handled with 10 U Mboll limitation catalyst (BioLabnc., New England) in a 2@- response blend containing 5
uL PCR pieces and 2. 10X support at 37°C overnight.

Assimilation items were envisioned after electragisss on 10% polyacrylamide gels with ethidium bigen PCR
enhancement was performed with 25 response blends encompassingl?2 of genomic nucleic acid, Go Taq
polymerase with 12.pL, 1 pL groundwork for the preliminary and 6% ddH20.

Response circumstances encompassed starting dsi@iustage at 98C for 5 min, after that 30 cycles of
denaturation at 98C for 1 min, toughening for 1 min in 6& (XRCC1 399), 622C (MTHFR A1298C), 58 for
(MTHFR C677T) and prolongation at °Clfor 1 min. PCR items were examined by agaroselgetrophoresis and
all groundworks utilized as a part of this studysweartray underneath in the table 1, figure 4 and 5

TABLE 1: PCR PRIMERS SPECIFIC OLIGONUCLEOTIDE

Locus Mutation PCR primers bp.
MTHFR C677T 5-GAAGCAGGGAGCTTTGAGG-3' 152
5'-ACGATGGGGCAAGTGATG-3'
Digested with 10 WHinfl restriction enzyme;

TT homozygotes showed two fragments of 98 and 5£hpheterozygotes showed three fragments of 152, 9
and 54 bp; wild-type homozygotes (CC) showed omly band of 152 bp.
MTHFR A1298C 5'-AGAGCAAGTCCCCCAAGGA-3' 123
5'-CTTT GTGACCATTCCGGTTTG-3'
Digested with 10 Wbollrestriction enzyme
CC genotype showed a band of 95 bp and a resid2@ lop, AC heterozygotes showed two bands of 9%5ariah
and three residues of 28 bp, and AA homozygotesati@ band of 67 bp and two 28-bp
XRCC1 399 5-TCCCTGCGCCGCTGCAGTTTCT-3' 447
5-TGGCGTGTGAGGCCTTACCTCC-3'

RESULTS
Geographic attributes including therapeutic andagnaphic physiognomies of examination subjects vaied that

there are feeble or no huge contrasts concernibgeatis as the cases and controls in relations xp age, and
history of family in malignancy, smoking and Cliogathological of colorectal as appeared in table 2.
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TABLE 2: Common demographic physiognomies includinghe study

Cancer case Control cases
Criteria (total: 77) (total: 55)
No. | % [ No. | %

Age
<64 41.0| 53.2 34.0 61.9
>64 36.0| 46.8| 21.00 38.7
Sex
Male 52.0| 67.5| 23.0 41.9

Female 25.0] 32.9 22. 40.p
Smoking condition
Smoking | 68.0] 88.3 18.G 327
Not 9.0 | 11.7| 37.0f 673
Clinicopathological of colorectal
Proximal | 17.0| 22.1 0.0 0.0
Distal 21.0| 273] 0.0 0.0
Rectal 33.0| 42.9 0.0 0.0
No data 6.0 7.8 0.0 0.0

The consequences of RFLP-PCR uncovered the genotypdations for MTHFR C677T, MTHFR A1298C and
XRCC1 in patients with CRC. The appropriation gtygtiolymorphisms in both patients and controls waemned
with Hardy-Weinberg balance.

Hereditary polymorphisms of all qualities incorptimg into this study were portrayed in figure lad 3 and table
3. The Genotype appropriation for MTHFR 677 qualityCRC patients; the recurrence of MTHFR C677 ¢poes
were as kindred TT 12.0 (15.6%), CT 24.0 (31.29%4 &C 41.0 (53.2%) in CRC, and in the control w901
(34.5%), 14.0 (25.5%), and 22.0 (40.0%) individwalmalgamation frequencies for MTHFR 677 TT hongays
and CT 677 heterozygous watched were 31.2% in GRIC1Z.3% in the controls as appeared in table3.

TABLE 3: Genotype distributions for CRC cases and antrol participants

Cancer cases Control cases
MTHFR 677 No. % No. %
CC 41.0 | 53.2| 22.0 40.0
CT 240 | 31.2| 14.0 25.5
TT 12.0 15.6| 19.0 34.5
T allele 48.0 | 31.2] 52.0 47.3
C allele 106.0| 68.8 58.Q 52.7

Cancer cases| Control cases
MTHFR1298 No. % No. %
AA 47.0 | 61.0| 26.0 47.3
AC 21.0 | 27.3| 21.0 38.2
CcC 9.0 11.7 8.0 14.5
A allele 115.0| 74.7) 73.0 66.4
C allele 39.0| 25.3 37.0 33.4

Cancer cases| Control cases
XRCC1 399 No. % No. %
TT 28.0 | 36.4| 27.0 49.1
TG 13.0 16.9 6.0 10.9
GG 36.0 | 46.8] 22.0 40.0
T allele 69.0 | 44.8) 60.0 54.9
G allele 85.0| 55.2 50.0 451

The Genotype dispersion for MTHFR 1298 quality iR patients; the recurrence of MTHFR C677 genotypes
were as kindred CC 9.0 (11.7%), CA 21.0 (27.3%) ai 47.0 (61%) in CRC, while in the control was as
individual 8.0 (14.5%), 21.0 (38.2%), and 26.0 8#%) separately. The recurrence for MTHFR 1298 tyi&iA
homozygous and AC 1298 heterozygous watched wer@« i CRC and 66.4% in the controls as appeared in
table 3 and figure 2, 4 and 5.

Spreading of genotype for XRCC1 399 quality in Cpaiients; the Genotype dissemination for this quati CRC
patients; the recurrence of XRCC1 399 genotypesg wasrkindred TT 28.0 (36.4%), TG 13.0 (16.9%), @Gl 36.0
(46.8%) in CRC, while in the control was as indivadl 27.0 (49.1%), 6.0 (10.9%), and 22.0 (40%) sstpér. The
recurrence for XRCC1 399 quality TT homozygous a@l 399 heterozygous watched were 44.87% in CRC and
45.45% in the controls.
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Figure 1: Genotype distribution for MTHFR 677 gene in colorectal cancer patients
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DISCUSSION

(CRC) is viewed as a noteworthy wellbeing issués the most common disease and the second bigegesin for
malignancy demise in Western nations [48]. Custdyma€RC investigation was concentrated for chrooroal

insecurity (CIN) passageway, wherein APC qualignsformation consider as main pathogenic occaslaohwcan
prompts misfortunes of allele associated to travalon and physical quality intensification andtteatablished
model of carcinogenetic is in charge of more th&#oe#rom all cases of CRC [49]. The following canrcausing
trail is portrayed with most recent many years weritieth century, which is identified with deactiem the

befuddle reparation quality framework, that thystpmpts inactivation of changed tumor silencer ijesl which

is called MSI or MMR passageway. Lynch disordethis worldview for that option cancer model; a diglaumor

prompts by these disorders that have microsatdliitesiness (MSI) phenotype. Developing proof recoemds that
some polymorphisms in the MTHFR quality add to splic CRC [50].

Numerous studies done on CRC, have reported a sleéerelationship among the genotype of MTHFR 677TT
associated with the jeopardy of other disease %21, Moreover, other concentrate likewise propoted people
with folate sufficient prominence which are consittemozygous for previous gene SNPs require ditnédsthe
danger of CRC. Also, others watched that the TToggre was defensive in folate-loaded subjects, entie blend

of TT and low folate status presented no insurancesven demonstrated an expanded danger. Thesenues
recommend that the malignancy hazard connected MithIFR polymorphisms may show a quality supplement
communication that relies on upon the level of teladmission or plasma folate levels. Be that away, we
couldn't assess the quality supplement collabaratioour study because of an absence of informatiitim respect

to the plasma folate levels of case gathering. Degpe fact that we had data on the plasma fdiatels of
numerous solid people in the control bunch, whiepahded on the all-inclusive community [53, 54].

The aftereffects of this study displayed an on iy \@sic level balanced spread of a couple ofesléke (T allele

in MTHFR C677T, C allele in MTHFR A1298C) betweerlRC patients diverged from control. We record a
foremost relationship of two polymorphisms in MTHRRh powerlessness to CRC. The affiliation sawalsen
the SNPs in the MTHFR quality and helplessnessR& @as been conflicting. There is a constrainedysan that
subject which discovered MTHFR polymorphism C67®ksl not influence the danger of CRC. In any cdse, t
lion's share of studies distributed gave greatiomation that homozygosity to the T-allele is cocteel with an
unassuming however fundamentally diminished dafayethis disease. A meta-examination of 20 studiekiding
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10,131 CRC patients and 15,362 controls, recomnuktite the 677T allele gives a defensive impacirsg&RC
hazard [56]. Also, others distributed a HUGE awitthe MTHFR C677T polymorphism, in which the 677TT
genotype gave off an impression of being connesidda lessened danger for CRC [57].

The 19q13.2 site which containing XRCC1 is comgrisEmany exons encoding a numerous amino acidesioe
enzymatic free atomic protein platform which comicates with enzymatic components, for example, PDRP
DNA polymerase DNA and ligase Ill to encourage protein/proteiaatons and proficient repair of SSBs DNA
[58]. Notwithstanding the point that the polymorahi within XRCC1 Arg399GIn was performed to protect
affectability to the DNA repair imperfection andglating operators methyl methane sulfonate indiie line EM9
lacking XRCC1, the conflicting reports in relatibm variations of the XRCC1[59]. The fact that comebéle that
SNPs of additional reparation potentials, XRCCXgample, which is considered as linkage disequilibrwith
XRCC1 Arg399GIn, may possibly adjust impact of tBISPs with the danger of colorectal cancer[60 a6, 62].

The outcomes on fruitlessness evaluation demoastrditat a large portion of the semen tests fronseHearren
male patients have a place with 20-36 years ottagsification have cancellation inside of Y-chraome area, the
thought that that erasure in charge of male bagememerges from the clinical perception of théeptt' male
regenerative framework 63, 64 and 65].

Figure 2: Genotype distribution for MTHFR 1298 gene in colorectal cancer patients
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MTHFR A1298C
123 hp

Figure 4: Gel electrophoresis of MTHFR A1298C PCR mducts. Lane No. 1-6 shows the 123 bp for the gepeoduct, (Ladder) lanes
contain the 100 bp DNA Step Ladder, 3% NuSieve® 3:dgarose gel in 1X TBE buffer containing 0.8g/ml ethidium bromide

Lacder

MITHFRA XRCC1 399
447 bp

MTHFERA C677T
152 bp

Figure 5: Gel electrophoresis of MTHFRA C677T and )RCC1 PCR products. Lane No. 1-6 shows the MTHFRA C&T 152 bp (down),
while Lane No. 1-5 shows the XRCC1 447bp (up) PCBtoducts for the gene, (Ladder) lanes contain theQD bp DNA Step Ladder, 3%
NuSieve® 3:1 agarose gel in 1X TBE buffer containgn0.81g/ml ethidium bromide

REFERENCES

[1] Pierre RV, Hoagland HG@ancer 1972; 30[4]:889-94. Eput®7210/01. PMID: 4116908.

[2] O'Riordan ML, Berry EW, Tough IMBr J Haematal197Q 19[1]:83—-90. Epub 1970/07/01. PMID: 5453917.
[3] Guttenbach M, Koschorz B, Bernthaler U, Grimm Thiga M. Am J Hum Genel995 57

[4] [5]:1143-50. Epub 1995/11/01. PMID: 7485166; PubNlesitral PMCID: PMC1801353.

[5] Jacobs PA, Brunton M, Court Brown WM, Doll R, Gdkis H. Nature 1963 197:1080-1. Eputt96303/16.

PMID: 13964326.

925



Ali H. Al-Marzoqi etal J. Chem. Pharm. Res,, 2016, 8(4):919-927

[6] Chapiro E, Antony-Debre |, Marchay N, Parizot CstyeC, Cung HA, et alGenes Chromosomes Cancer.
2014 53[3]:240-7. Epub 2014/01/16. doi: 10.1002/gct3RPMID: 24424752.

[7] Riske CB, Morgan R, Ondreyco S, Sandberg A®ancer Genet Cytogenefl994; 72[1]:44-7. Epub
199401/01. PMID: 8111738.

[8] Holmes RI, Keating MJ, Cork A, Trujillo JM, McCresliKB, Freireich EJCancer Genet Cytogenet985
17[3]:269-78. Epub 1985/ 07/01. PMID: 3859363.

[9] Zhang LJ, Shin ES, Yu ZX, Li SBChin Med J[Engl]. 2007; 120[22]:2002-5. Epub00712/11. PMID:
18067786.

[10]Lippert E, Etienne G, Mozziconacci MJ, Laibe S, @és C, Girault S, et alHaematologica 2010;
95[9]:1604-7. Epul201005/04. doi: 10.3324/haematol.2009.019109 PMID:38823; PubMed Central PMCID:
PMC2930965.

[11]Wiktor A, Rybicki BA, Piao ZS, Shurafa M, Barthel Blaeda K, et alGenes Chromosomes Canc200Q
27[1]:11-6. Epub 1999/11/24. PMID: 10564581.

[12]Wong AK, Fang B, Zhang L, Guo X, Lee S, SchreckARh Pathol Lab Med2008; 132 [8]:1329-32. Epub
200808/08. doi: 10.1043/1543-2165[2008]132[1329:lo{2ca.co;2 PMID: 18684036.

[13]Postma DSGend Med2007, 4 Suppl B: S133-46.

[14] Townsend EA, Miller VM, Prakash Y&ndocr Rex2012 33: 1-47.

[15]Ngo ST, Steyn FJ, McCombe PRront Neuroendocrino2014 35: 347-69.

[16]Lockshin MD.Lupus2006 15: 753-6.

[17]Goldstein JM, Cherkerzian S, Tsuang MT, Petryshen Am J Med Genet B Neuropsychiatr GeR261.3
162B: 698-710.

[18]Wu YC, Hill RA, Gogos A, van den Buuse Meuroscienc013 239: 67-83.

[19]Werling DM, Geschwind DHCurr Opin Neurol2013; 26: 146-53.

[20]Baron-Cohen S, Lombardo MV, Auyeung B, Ashwin E, Chakréli, et al.PLoS Biol201% 9: e1001081.
[21]Luczak ED, Leinwand LAAnnu Rev Physi®009 71: 1-18.

[22] Ober C, Loisel DA, Gilad YNat Rev Gen&2008 9: 911-22.

[23]Nakamura H, Ando K, Shinmyo T, Morita K, Mochizukj et al. Ann Thorac Cardiovasc Sup11;, 17: 469—
80.

[24] Fajkovic H, Halpern JA, Cha EK, Bahadori A, ChrokieEF, et al.World J Urol2011, 29: 457—-63.

[25]Arbeev KG, Ukraintseva SV, Arbeeva LS, Yashin Aifférence between male and female cancer incidence
rates: how can it be explained? In: Nikulin MS, Goemges D, Hubefarol C, editors. Probability, Statistics and
Modelling in Public Health: New York: Springezp06

[26] Cook MB, McGlynn KA, Devesa SS, Freedman ND, Anderg/F.Cancer Epidemiol Biomarkers Pr@d1l,
20: 1629-37.

[27] Skaletsky H, KurodaKawaguchi T, Minx PJ, Cordum HS, Hillier L, et &lature2003 423: 825-37.
[28]Helena Mangs A, Morris BZurr Genomic2007 8: 129-36.

[29]Ginalski K, Rychlewski L, Baker D, Grishin NVProc Natl Acad Sci U 8 2004 101: 2305-10.

[30]Jangravi Z, Alikhani M, Arefnezhad B, Sharifi Tabdr Taleahmad S, et al.Proteome Re®013 12: 6-22.
[31]Lahn BT, Page DCSciencel999 286: 964—7.

[32]Siegel R, Naishadham D, Jemal A. CAncer J Clin201363(1):11-30.

[33]Witte JS.Nat Rev GeneR00910(2):77-82.

[34]Vogelstein B, Kinzler KWNat Med.200410(8):789-99.

[35] Faith JJ, Hayete B, Thaden JT, Mogno |, WierzbowsKiottarel GPL0oS biology20075(1):e8.

[36]Margolin AA, Nemenman |, Basso K, Wiggins C, Stateky G, Dalla Favera RBMC bioinformatics20067
(Suppl 1):S7.

[37]Butte AJ, Kohane IS?ac Symp Biocompu2000418-29.

[38]Li H, W.L. Xu, H.L. Shen, Q.Y. Chen, L.L. Hui, L.lLong and X.L. Zhu.Genetics and Molecular Research
10 (4): 3738-3746201])

[39] Shannon B, Gnanasampanthan S, Beilby J and laedp€2002). Gut50: 520-524.

[40]Vollset SE, Igland J, Jenab M, Fredriksen A, e{2007). Cancer Epidemiol. Biomarkers Prel6: 2416-2424.
[41]Zeybek U, Yaylim I, Yilmaz H, Agachan B, et a2007. Cell Biochem. Func25: 419-422.

[42]Brevik A, Joshi AD, Corral R, Onland-Moret NC, Simegnd KD, Le Marchand L, Baron JA, Martinez ME,
Haile RW, Ahnen DJ, Sandler RS, Lance P, Stern 8i&hcer Epidemiol Biomarkers Pr&@1Q 19: 3167-3173
[43]Wilson DM, Kim D, Berquist BR, Sigurdson AMutat Re2011 711: 100-112.

[44]Gsur A, Bernhart K, Baierl A, Feik E, Fuhrlinger Bofer P, Leeb G, Mach K, Micksche @ancer Epidemiol
2011 35: e38-e41

[45]Kershaw RM, Hodges N3utagenesi®012 27: 501-510.

[46] Canbay E, Cakmakoglu B, Zeybek U, Sozen S, Cacjr@aultuoglu M, Balik E, Bulut T, Yamaner S, Bugra D
Curr Med Res Opi2011 27: 1295-1302.

926



Ali H. Al-Marzoqi etal J. Chem. Pharm. Res,, 2016, 8(4):919-927

[47]1Zhou K, Hu D, Lu J, Fan W, Liu H, Chen H, Chen GeMQ, Du G, Mao Y, Lu D, Zhou IBMC Cancer201%
11: 104.

[48] Theodoratou E, Montazeri Z, Hawken S, Allum GC, @ah Tait V, Kirac |, Tazari M, Farrington SM,
Demarsh A, Zgaga L, Landry D, Benson HE, Read SktaR |, Tenesa A, Dunlop MG, Campbell H, LittlelJ.
Natl Cancer Ins2012 104: 1433-1457.

[49]Ferlay J, Soerjomataram |, Dikshit R, Eser S, Math@, Rebelo M, Parkin DM, Forman D, Bray IRt J
Cancer2015 136.

[50]Pino MS, Chung DGGastroenterology01Q 138: 2059-2072.

[51]Lengauer C, Kinzler KW, Vogelstein Blature1998 396: 643-649.

[52]Huang Y, Han S, Li Y, Mao Y, Xie Y3 Hum Gene2007, 52(1):73-85.

[53]Ma J, Stampfer MJ, Giovannucci E, Artigas C, Huridd, Fuchs C, Willett WC, Selhub J, Hennekens CH,
Rozen RCancer Red4997, 57(6):1098-1102.

[54]Jiang Q, Chen K, Ma X, Li Q, Yu W, Shu G, Yao®ancer Detect Pre2005 29(2):146-154.

[55]31. Chen J, Giovannucci EL, Hunter DINutr1999 129(2S Suppl):560S-564S.

[56]Huang Y, Han S, Li Y, Mao Y, et al2007). J. Hum. Genet52: 73-85.

[57] Taioli E, Garza MA, Ahn YO, Bishop DT, et aR{09. Am. J. Epidemiol170: 1207-1221.

[58] Canbay E, Cakmakoglu B, Zeybek U, Sozen S, Cacjraultuoglu M, Balik E, Bulut T, Yamaner S, Bugra D
Curr Med Res Opi2011% 27: 1295-1302.

[59]Brevik A, Joshi AD, Corral R, Onland-Moret NC, Siegnd KD, Le Marchand L, Baron JA, Martinez ME,
Haile RW, Ahnen DJ, Sandler RS, Lance P, Stern @i&ghcer Epidemiol Biomarkers Pr@01Q 19: 3167-3173.
[60]Gsur A, Bernhart K, Baierl A, Feik E, Fuhrlinger Bofer P, Leeb G, Mach K, Micksche @ancer Epidemiol
2011 35: e38-e41.

[61]Sabreen A. A. Kamal, Rugaya M. J. Awadh, Ali H. Kl-Marzoqi. Journal of Biology, Agriculture and
Healthcare 2013 3 (18): 49-53.

[62]Ali Hussein Al-Marzoqi, Mohammad Aboud M. Mohamm&abri A. Journal of Biology, Agriculture and
Healthcare 2012 Vol 2 (9): 10-16.

[63]Ali Hussein Al-Marzoqi, Zahraa M. Al-Taee and Nallhalid Ahmed.International Journal of Science and
Nature 2014 Vol. 5 (1): 1-6.

[64] Ali Hussein Al-Marzogi, Mohammad Aboud Al-Qaragalid M. Mohammad Sabri Aournal of Al-Qadisiyah
for pure science2013Vol 18 (3): 1-12.

[65] Ali Hussein Al-Marzogi, Nisreen Kaddim Radi, AmmRhagib Shamran.World Journal of Pharmaceutical
Research2015 Vol 4 (4); 102-113.

[66]Ali Hussein Al-Marzogi, Ammal Ragib Shemran, RaathhAs Kadhim, Zainab Haider Al-Mosawi, Lina
Hassan Alasady, Worood Hamza Aldahmushe, WoroodaAlI- Jeafry, Shahad Mohammed Darwal, Shahad
Muhsen Hattem, Shahad Faddle Hashivorld Journal of Pharmaceutical Resear@015 Vol 4 (5); 270-276.

927



