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Abstract 

     Prostate cancer is one of the most common types of cancer in men. A total of 110 

Iraqi Arab individuals were included in this study; 60 individuals of them had 

prostate cancer with increased levels of TPSA (patients group); their age range 52-

90 years. They were referred for diagnosis and treatment to the National Al-Amal 

Hospital for oncology in Baghdad during the period from July 2017 to October 

2017. While the other 50 apparently healthy subjects were the control group, their 

age range similar to patients group. Sera and blood samples were collected from all 

patients and controls than used to assess for the level of IL-18 and DNA extraction, 

respectively.  The polymorphisms were analyzed using polymerase chain reaction-

single specific primer (PCR-SSP), at the position -137 G\C (rs187238) in the 

promoter of IL18 gene. The genetic polymorphism of the IL18 gene promoter -

137G/C (rs187238) was determined and presented with three genotypes (GG, GC, 

and CC) in prostate cancer patients and controls. Testing for Hardy-Weinberg (H-

W) equilibrium revealed that Prostate cancer patients showed insignificant variation 

in the distribution of IL-18 -137 genotypes (P> 0.05). While the control samples 

showed significant variation (p ≤0.05) between the observed and expected. 

Comparing patients with controls indicated that IL-18-137 alleles or genotypes 

showed no association with the risk of prostate cancer development in Iraqi Arab 

population or protection against them. Serum level of IL-18 was highly significant 

(P ≤ 0.001) increased in patients compared to control. The IL-18 serum levels 

differences in GG and GC genotypes was significant (p <0.05) between patients and 

control. While there were no significant differences between the three IL-18 -137 

genotypes inpatient or in controls.  

 
Keywords: Human prostate cancer, IL-18 gene polymorphisms, Odds ratio, ELISA, 
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 الخلاصة

 شخص 111سرطان البروستاتا ىه واحد من أكثر أنهاع الدرطان شيهعًا لدى الرجال. شسمت ىذه الدراسة      
)مجسهعة   PSAالكمي ل ارتفاع في مدتهى  معشخرًا مشيم مرابهن بدرطان البروستاتا  01,  عراقي عربي

سشة والذين تست إحالتيم لمتذخيص والعلاج إلى مدتذفى الأمل  01-22السرضى( ؛ تراوحت أعسارىم ما بين 
يشسا الخسدين . ب2112 تذرين الأولإلى  2112 تسهزالهطشي لسعالجة الأورام  في بغداد خلال الفترة من 

 الآخرون فيم من الأصحاء ضاىريا ) مجسهعة الديطرة (، كانت أعسارىم تتذابو مع اعسار مجسهعة السرضى.
لقياس مدتهى  لاستخلاص الدنا و ومن ثم استخدمت جسعت عيشات دم ومرهل من كل السرضى والأصحاء

 -باستخدام طريقة تفاعل انزيم البمسرة الستدمل عمى التهالي.تم تحميل تعدد الإشكال الهراثي 11-الحركي الخمهي 
. 11 –الحركي الخمهي حفاز بادئ ل 132G/C   (rs187238)- في مهقعلمبريسر السفرد الستخرص 

كذف  ( في مرضى سرطان البروستاتا والديطرة . CCو  GCو  GGوضيرت الشتائج بثلاثة أنساط جيشية )
  (P> 0.05)( أن مرضى سرطان البروستاتا أظيروا تبايشًا غير معشهي H-Wوايشبرغ ) -اختبار تهازن ىاردي

في حين أظيرت عيشات الديطرة تبايشًا . 132-في السهقع 11-لمحركي الخمهي  في تهزيع الأشكال الهراثية
ا أشارت السقارنة بين السرضى والاصحاء إلى أن الأنساط الهراثية و الميلاتيكسا . ( بيشيساp ≤0.05معشهياً )

لم تعير أي ارتباط مع خطرالأصابة بدرطان البروستاتا لدى  132-في السهقع  11–لمحركي الخمهي 
 الاشخاص العرب العراقيين أو الحساية ضده. 

(  في مرضى سرطان P ≤ 0.001زيادة معشهية ) 11-السدتهى السرمي لمحركي الخمهي وأظير      
 p) اختلافات معشهية11-أضيرالسدتهى السرمي لمحركي الخمهي وايزا البروستاتا مقارنة مع الديطرة. 

بين السرض واللأصحاء بيشسا لم تعيراختلافات معشهية بين الأشكال GC و GGفي الأشكال الهراثية  (0.05>
 . الهراثية لسجسهعة السرضى او مجسهعة الأصحاء

Introduction 

     Cancer is a major public health problem worldwide. Prostate cancer (PCa) is one of the most 

common types of cancer in men, occurs in the prostate (a small walnut-shaped gland in men) which 

produces the seminal fluid, nourishes and transports sperm. Prostate cancer disease incidences have 

risen significantly in developing and Asian countries including Iraq. Rendering to the data published 

by World health organization (WHO) in 2017, PCa mortality in Iraq reached 0.25%. Moreover, the 

death rate is 7.02 per 100,000 of the population; which makes Iraq ranked no. 152 [1]. Nevertheless, 

PCa etiological factors are exceedingly complicated, and possibly correlated with quite a few factors, 

comprising smoking, surrounding environment, nutritional habits, hormonal status, age, and race. Yet, 

the precise etiology and pathogenesis still unpredictable. Of considerable interest, around 42% of the 

PCa risk is attributed to heritable factors such as inflammation and genetic factors may have an 

essential role in the etiology of prostate cancer [2]. Several studies have proposed genes such 

as HPC1, CAPB, BRCA1, and BRCA2, as susceptibility genes for PCa. Chronic inflammation has been 

associated with increased risk in PCa. The initiation, maintenance, and pathology of the inflammatory 

response depend upon pro- and anti-inflammatory signals. Single-nucleotide polymorphisms (SNPs) 

in cytokine genes have been associated with increased inflammation, increased cytokine production 

and possibly increased PCa risk [3]. Among the cytokines involved in inflammation, Interleukin-18 

(IL-18), is a cytokine with a proinflammatory biofunction and produced by activated macrophages, 

epithelial cells, osteoblasts, keratinocytes, and also cancer cells. The role of IL-18 still remains 

incompletely understood.  IL-18 plays a central role in the inflammation and immune response; 

because IL-18 immune activating effects have also antineoplastic characteristics, it was enticing to 

propose IL-18 as a new adjuvant treatment against cancer. A quantity of IL-18 SNPs gene have been 

recognized, investigated and the DNA sequence variations in the promoter of  IL18 gene may up to 

altered IL-18 creation and/or activity, and so this can modify susceptibility of an individual's to PCa 

[4].  

     Little is known about the pattern of cancer in Iraq; no study has been performed for the detection of 

IL18 gene polymorphisms in Iraqi prostate cancer patients. So the present study is designed to 

determine the IL 18 gene polymorphism defined by polymerase chain reaction at -137 G/C position in 

Iraqi prostate cancer patients. 
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Materials and methods 

Study subjects 

     A total of 110 individuals were included in this study, they were referred for diagnosis and 

treatment to the National Al-Amal Hospital for oncology in Baghdad during the period from July 2017 

to October 2017. 60 individuals of them had prostate cancer and had an increased level of total 

prostate specific antigen (TPSA) (patients group); their age range 52-90 years. To eliminate the 

influence of other diseases, we excluded patients with infectious diseases and diabetes mellitus. The 

diagnosis was done by the consultant medical staff in this Hospital. While the others 50 apparently 

healthy Iraqi Arab subjects were the control group, their age range similar with patients group.  

Assessment of Interleukin-18 serum levels 
     Serum specimens were obtained from all study subjects and assayed for the level of IL-18 using 

Human IL-18 Enzyme linked immunosorbant assay (ELISA) kit (MyBiosorce, USA) following the 

manufacturer’s instructions. 

DNA extraction 

     Patients and controls blood samples were collected in vacuum tubes contaiing 5% EDTA.  DNA 

was extracted by the Wizard
®
 Genomic DNA Purification Kit (Promega/USA) upon kit instructions. 

Detection of IL18 -137 G/C  
     The polymorphisms were analyzed using polymerase chain reaction-single specific primer (PCR-

SSP), at the position -137 G\C (rs187238) in the promoter of IL18 gene according to Giedraitis et al., 

[5] with minor modifications. Reactions were carried out in a Bio-Rad PCR thermal cycler/ USA. For 

the -137 genotyping, PCR reaction was performed with a final volume of 20 µl consisting of 5 µl of 10 

ng DNA template, 1 µl of each of the reverse primer and sequence-specific forward primers, and 12 µl 

of Nuclease - free water in Accupower
®
 PCR PreMix tube. Regarding IL18 -137, a common reverse 

primer 5’-AGGAGGGCAAAATGCACTGG-3’ and two sequence-specific forward primers 5’-

CCCCAACTTTTACGGAAGAAAAG-3’ and 5’-CCCCAACTTTTACGGAAGAAAAC-3’ were 

used. Reaction conditions consisted of initial denaturation at 94 ℃ for 2 min followed by 5 cycles of 

denaturation at 94 ℃ for 20 sec., and annealing at 68 ℃ for 1 min. then 25 cycles of denaturation at 94 

℃ for 20 sec., annealing at 62 ℃ for 40 sec. and extension at 72 ℃ at 40sec. lastly final extension at 

72℃ at 5 min. PCR products (261 bp) were visualized by 2% agarose gel electrophoresis stained by 

ethidium bromide. 

Statistical analysis 

     All statistical analyses were performed using statistical package for social science (SPSS) program 

version 17 for windows (SPSS INC., Chicago IL, USA). Results were expressed as mean ± SD. 

Comparisons between two groups were performed using T test for categorical data. P value of <0.05 

were considered to indicate statistical significance. 

     Genotypes of IL18 -137 were presented as frequencies percentage, and significant differences 

between their distributions in prostate cancer patients and controls were assessed by two-tailed 

Fisher’s exact probability (P). Also, odds ratio (OR), the etiological fraction (EF) and a preventive 

fraction (PF) were calculated to define the association between a genotype with the disease. These 

estimations were calculated by using the WINPEPI computer programs for epidemiologists.  

     Allele frequencies of IL18 -137 and -607 genes were estimated by direct gene counting methods, 

however, a significant deviation from H-W equilibrium was calculated using H-W calculator for two 

alleles. Pearson’s Chi-square test was employed for detecting significant differences between the 

expected and observed frequencies. 

Results and discussion 

Serum levels of IL-18 

     A highly significant increase (P ≤ 0.001)  in IL-18 level was noticed in patient group (429.6 ± 

221.6 pg/ml) compared to control (298.1 ± 145.2 pg/ml) as shown in Figure-1. The present result 

revealed that IL-18 was up-regulated in PCa patients, an observation that suggests their involvement in 

the pathogenesis of it. 
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Figure 1- Serum level of IL-18 in prostate cancer patients in comparison to control group (P ≤ 0.001) 

 

     One of the essential factors of immune response homeostasis is the cytokine network. However, 

any alteration in this network may cause an abnormal immune response. Furthermore, this network 

might be affected by various pathological and infectious events. Henceforth, investigators have 

concentrated on genes controlling the cytokine expression; mainly on gene polymorphisms that could 

have an influence on the expression level and consequently the whole immune response [6].  

     The present results are consistent with those obtained by Nong et al. [7] who found that the serum 

levels of IL-18 were significantly higher in PCa patients compared to controls (P < 0.05). Authors 

noticed that the serum levels of IL-18 in PCa patients at stage T1 was significantly lower (P < 0.01) 

than its level in patients presented with other stages of PCa. Also, they reported that the patients 

with IL-18 levels more than 316 pg /ml were at lower survival rate compared to the patients with 

lower levels. Besides, present findings are consistent with those obtained by Lissoni et al. [8] when 

they assayed IL-18 level in early and advanced cancer patients. Authors reported insignificant 

differences in IL-18 levels between controls and non-metastatic patients. Correspondingly, metastatic 

patients revealed significantly higher IL-18 mean values in both study groups.  

IL-18 gene promoter - 137G/C  

     Interestingly, H-W equilibrium testing demonstrating that PCa presented insignificant variation in 

respect to the distribution of IL-18 -137 genotypes (P> 0.05), Furthermore, there were insignificant 

differences between the observed and expected frequencies of GG, GC and CC genotypes in patient 

samples. Nonetheless, the observed and expected genotype frequencies were in a good agreement with 

H-W equilibrium. Whereas control samples revealed significant variation (P ≤0.05) between the 

observed and expected genotype frequencies and it did not agree with H-W equilibrium, as shown in 

Table-1. 

Table 1-Observed and expected numbers and frequencies percentage and Hardy-Weinberg (H-W) 

equilibrium of IL-18 -137 genotypes and alleles in prostate cancer patients and controls 

Studied groups 
IL-18 137 genotypes or allele H-W 

P ≤ GG GC CC G C 

Prostate 

cancer 

patients 

Observed 
No. 21 25 5 67 35 

Not 

significant 

% 41 49 10 65.7 34.3 

Expected 
No. 22 22.99 6 

Not estimated 
% 43 45 12 
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Control 

Observed 
No. 26 23 0 75 23 

Significant 

P ≤ 0.05 

% 53 47 0 77 23 

Expected 
No. 28.7 17.6 2.7 

Not estimated 
% 58.5 36 5.5 

 

     Comparing patients with controls, IL-18 -137 GG genotype was insignificantly decreased in 

prostate cancer patients (41 vs. 53%; P = 0.316), with OR value of 0.62 and the EF of such difference 

was 0.2. IL-18 -137 GC genotype was insignificantly increased in prostate cancer patients (49 vs. 

47%; P = 0.844), with OR value of 1.09 and the EF of such difference was 0.039. However, in terms 

of allele frequencies, the G alleles were insignificantly increased (65.7 vs. 77%, P= 0.119) in patients 

than controls, while allele C was insignificantly decreased (34.3 vs. 23.4%, P=0.119) in patients 

compared to controls, as shown in Table-2. 

Table 2- Statistical assessment of associations between IL-18 -137 genotypes or allele and prostate 

cancer. 

IL18-137 

Genotypes or 

Allele 

Patients (N:51) 
Controls 

(N:49) 
OR 

Etiological or 

Preventive 

Fraction 

Fishers Exact 

Probability 
95%CI 

N % N % 

Genotypes         

GG 21 41 26 53 0.62 0.20 0.316 0.28 to 1.36 

GC 25 49 23 47 1.09 0.039 0.844 0.50 to 2.36 

CC 5 10 0 0 - - - - 

Alleles (102)  (98)      

G 67 65.7 75 77 0.59 0.31 0.119 0.32 to 1.09 

C 35 34.3 23 23 1.70 0.14 0.119 0.92 to 3.16 

OR= odds ratio; 95%CI = 95% confidence interval. 

     The results are indicated that IL-18-137 alleles and genotypes showed no association with the risk 

of prostate cancer development in Iraqi Arab population or protection against it, and the recorded OR, 

EF and PF values are in favor of such conclusion. In Han Chinese population, the genotype 

distribution of the controls was in agreement with HW equilibrium (P > 0.05). This is not compatible 

with the results of the present study. However, it's compatible in the association analyses of allele and 

genotype with prostate cancer susceptibility which revealed no changes between the genotype 

distribution in the cases and controls (P = 0.191 and 0.499 for -137G/C). And no significant 

association among the allele frequencies (P = 0.135 for -137G/C) [9]. Also Nong et al., [10] found that 

the IL-18 -137 gene polymorphisms did not influence susceptibility to prostate cancer in the analyzed 

group of patients and control (IL-18-137 P = 0.715) In Chinese population. 

     Saalanti et al. [11], in a study performed in north India, reported compatibility between IL-18 

genotypes (137 G/C) distribution between control and patient groups under H-W equilibrium. This is 

similar to the results of this study in the case of patients but not with the control. On the other hand, 

the present results disagreed with these results; given that both genetic variants (GC and CC) of -137 

were noticed to be significantly correlated with increased risk of developing prostate cancer once 

compared with the wild homozygous GG (OR = 1.71; 95% CI: 1.20–2.46; P = 0.003 and OR = 3.35; 

95% CI: 2.03–5.53; P < 0.0001 respectively). 

     One of the investigated loci IL18-137 was in agreement with H-W equilibrium in PCa patients 

whereas other IL-18 -137 in control disagreed with it. Such deviation from H-W equilibrium was 

determined as a major source of conflicting results being noticed in different ethnicities, given that the 

factors influencing the equilibrium are generally ethnicity – based [12]. In addition to different 

described factors, still the most important is a mutation that present new alleles into populations. 

Another important factor is the selection that takes place when genotypes experienced various 
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reproductive success. There are other several factors have a similar impacts such as migration, the 

movement of new individuals into or out of the population, and genetic drift, the random change in 

allele frequencies due to chance, and influential effect of these factors are related to the ethnicity of the 

population under investigation [13]. Also, clinical heterogeneity could enlighten such discrepancy. 

Owing to potential variety in patient population like the severity of the disease, age, and time of onset 

may lead to wide fluctuation in results. Nong et al. [10] found that IL-18 gene polymorphisms may 

participate in disease onset and severity. IL-18-137 GG genotype was associated with higher tumor 

grade (P = 0.018) and stage (P = 0.007). Polymorphism variants in the IL-18-137 may be associated 

with a worse prognosis for prostate cancer.  

     Deviations from HW equilibrium might correlate to the inconsistency. Testing for deviations from 

HW equilibrium is an essential quality control step in population genetic studies. In the current study 

with Iraqi Arab population, frequencies of genotype for IL-18 −137 C/G polymorphisms in controls 

slightly deviated (P<0.05) from HW equilibrium, which may rise the chances of obtaining false-

positive results because the sample size in patients and control may not permit a firm conclusion. 

Therefore conclusions of the present study must be interpreted with caution.  

     Giedraitis et al. [5] stated that the substitution of G into C at -137 position eliminates a histone 4 

transcriptional factor-1 nuclear factor binding site. Nonetheless, at position -167 C is substituted into 

A, leads to disruption of the binding site of cyclic adenosine monophosphate. Same authors declared 

that cloning and gene expression data analysis has clarified that -137 and -167 SNPs of IL-18 

promoter region being responsible for the alterations in the transcription factor binding and thus 

influencing the activity of IL-18 gene [5]. 

     Single-nucleotide polymorphisms are thought to be the principal source of inconsistency among 

humans, particularly when they affect gene expression and/or function in accordance with their 

location in the DNA sequence. Consequently, an enormous number of SNPs regarding cytokine loci 

were reported and studied in wide range diseases such as cancer, autoimmune diseases and infections 

[14].   

     In males, prostate cancer is the foremost common disease and features such high heterogeneity that 

its pathogenesis and progression differ widely in different patients. It is assumed that genetic variants 

are the central risk factors that correlated with prostate cancer. There is now considerable knowledge 

that in a multiethnic population, many genes and chromosome segments are significant associated with 

prostate cancer risks, such as PCA3 [15], CYP17 [16], TP53 [17], 8q24 [18], and 9q22 [19].  

     IL-18 plays an essential role in inflammation and immune response and is in general acknowledged 

as a key defense cytokine against infectious agents. Duo to immune stimulating effects of IL-18 have 

anti-neoplastic properties also, it was tempting to propose IL-18 as a new adjuvant therapy against 

cancer [20].  

IL-18- 137G/C genotype impact on IL-18 serum levels 
     For advance understanding of cytokines gene polymorphisms role in prostate cancer patients, the 

impact of IL-18- 137 gene polymorphism on serum level of IL-18 was evaluated in patients and 

control, because Jin et al., [21] reported that it has been well documented that cytokines gene 

polymorphism have a functional importance and might be associated with high or low production of 

the corresponding cytokines. 

     The impact of IL18-137 gene polymorphism on IL-18 serum level was determined in patients and 

control (Table-3 and Figure -3).  In patients group, CC genotype showed the highest level (441.1 ± 

202 pg/ml) followed by genotype GG with 415 ± 159.9 pg/ml and GC with 366.4 ± 235.4 pg/ml. 

however, in controls, the GG genotype showed highest level (301.8 ±143.9 pg/ml) followed by GC 

genotype with 236.3± 101.5 pg/ml, and the IL-18 serum levels differences in GG and GC genotypes 

was significant (p <0.05) between patients and control. There were no significant differences between 

the three IL-18 -137 genotypes inpatient or in controls.  
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Table 3-Serum level of IL-18 in prostate cancer patients and controls distributed by IL-18 - 137 

genotypes 

 

IL-18 -137 genotypes 

Patients Controls 

GG GC CC GG GC CC 

Serum 

levels of IL-18 

pg/ml 

415.9±159.9* 366.4±235.4** 
441.1 ± 202 

 

301.8± 143.9* 

 

236.3±101.5** 

 
0 

P value 
*, ** Significant differences (P< 0.05) in IL-18 serum levels between GG and GC genotypes in 

patients and control 

 

 
Figure 2- Serum level of IL-18 in prostate cancer patients and controls distributed by IL-18 -137 

genotypes. 

 

     The current study differs, partly, from Dwivedi et al. [11] results in regard to patients group while 

it goes with control group. Dwiviedi and his co-workers observed a tendency for IL-18 protein levels 

as GG > GC > CC in both of patient and control groups concerning -137 G/C. Conversely, this trend 

was statistically significant in patients group (P = 0.0074). Additionally, pairwise comparison between 

genotypes demonstrated that patients with GG wild genotypes developed an increase in IL-18 level. 

Such finding was statistically significant concerning patients group against CC mutant genotype (GG 

Vs CC: P < 0.05, P < 0.01), respectively. 

     Cytokine gene polymorphisms may change the structure and biological function of a certain 

cytokine coded by the defective gene leading to either increase or decrease of cytokine production. 

The inheritance of SNP may render people more susceptible or resistant to certain diseases, therefore 

affecting cytokine secretion levels, and eventually may influence the progression of tumor [22]. 

Conclusion 

     These results and irrespective of their different observed associations may highlight the role of 

IL18 gene polymorphism in conferring susceptibility or resistant against the progression of prostate 

cancer. 

Acknowledgments 

    The author acknowledges the technical support provided by International Al-Amal hospital for 

oncology.  

 

0

100

200

300

400

500

600

700

GG GC CC GG GC CC

Patient Control

IL
-1

8
 s

e
ru

m
 le

ve
ls

 p
g/

m
l 

IL-18 -137 genotypes 



Shkaaer and Utba.                                    Iraqi Journal of Science, 2019, Vol. 60, No.6, pp: 1188-1196  
 

8811 

References 

1. WHO, world health organization. 2017. Prostate Cancer Report. 

2. Yang, M., Li, C. and Li, M. 2014. Association of interleukin-6 (-174 G/C) polymorphism with the 

prostate cancer risk: A meta- analysis. Biomedical Reports, 2(5): 637-643. 

3. Zabaleta, J., Yi-Lin, H., Sierra, R., Hall, M., Clark, P., Sartor, O., Hu, J. and Ochoa, A. 2008. 

Interactions of cytokine gene polymorphisms in prostate cancer risk,. Carcinogenesis, 29(3): 573–

578. 

4. Wang, M., Zhu, X., Wang, L. and Lin, Y. 2013. The -607C/A Polymorphisms in Interleukin-18 

Gene Promoter Contributes to Cancer Risk: Evidence from A Meta-Analysis of 22 Case-Control 

Studies. PLOS ONE, 8(10): e76915. 

5. Giedraitis, V., He, B., Huang, W. and Hillert, J. 2001. Cloning and mutation analysis of the human 

IL-18 promoter: a possible role of polymorphisms in expression regulation. J Neuroimmunol, 112: 

146–52. 

6. Henao, M., Montes, C., París, S. and García, L. 2006. Cytokine gene polymorphisms in 

Colombian patients with different clinical presentations of tuberculosis. Tuberculosis (Edinb), 

86(1): 11-9.  

7. Nong, S., Wen, D., Fan, C. and Ouyang, J. 2007. Clinical value of serum interleukin-18 in 

patients with prostate cancer. The Chinese-German Journal of Clinical Oncology, 6(6): 574–

578. 

8. Lissoni, P., Brivio, F., Rovelli, F., Fumagalli, G., Malugani, F., Vaghi, M., Secondino, 

S., Bucovec, R. and Gardani, G. 2000. Serum concentrations of interleukin-18 in early and 

advanced cancer patients: enhanced secretion in metastatic disease. J Biol. Regul Homeost Agents, 

14(4): 275-7. 

9. Liu, J., Liu, J., Wei, M., He, Y., Zhou, Y., Song, X., Ying, B. and Huang, J. 2013. Effect of IL-18 

gene promoter polymorphismson prostate cancer occurrence and prognosis in Han Chinese 

population. Genetics and Molecular Research, 12(1): 820-829. 

10. Nong, S., Zhang, Y., Cheng, B.  He, C., Ma, L.,  Zhou, S. and  Li, W. 2013. Effect of interleukin-

18 polymorphisms-607 and -137 on clinical characteristics of prostate cancer patients. The 

Chinese-German Journal of Clinical Oncology, 12(4): 188–193. 

11. Dwivedi, S., Goel, A., Mandhani, A., Khattri, S., Sanjeev Misra, P.  and Pan, K.  2015. Functional 

Genetic Variability at Promoters of Pro-(IL-18) and Anti (IL-10) Inflammatory Affects Their 

mRNA Expression. The Prostate, 75: 1737–1746. 

12. Koushik, A., Platt, R. and Eranco, E. 2004. P53 codon 72 polymorphism and cervical neoplasia: a 

meta-analysis review. Cancer Epidemiol Biomarkers Prev., 13: 11-22. 

13. Saalanti, G., Georgia, A., Evangelia, E. and John, P. 2005. Hardy –Weinberg equilibrium in 

genetic association studies: an empirical evaluation of reporting, deviation, and power. European 

Journal of Human Genetics, 3: 840-848. 

14. Pacheco, A. and Moraes, M. 2009. Genetic polymorphisms of infectious diseases in case-control 

studies. Dis Markers,  27(3):173-86. 

15. Zhou, W., Chen, Z., Hu, W., Shen, M., Zhang, X., Li, C., Wen, Z., Wu, X., Hu, Y., Zhang, 

X., Duan, X., Han, X. and Tao, Z. 2011. Association of short tandem repeat polymorphism in the 

promoter of prostate cancer antigen 3 gene with the risk of prostate cancer. PLoS One, 6: e20378. 

16. Wang, F., Zou, Y., Feng, X., Su, H. and Huang, F. 2011. CYP17 gene polymorphisms and prostate 

cancer risk: a meta-analysis based on 38 independent studies. Prostate, 71: 1167-1177. 

17. Stacey, S., Sulem, P., Jonasdottir, A., Masson, G., Gudmundsson, J.,  Gudbjartsson, D., 

Magnusson, O., Gudjonsson, S., Sigurgeirsson, B., Thorisdottir, K., Ragnarsson, R., 

Benediktsdottir, K., Nexø, B., Tjønneland, A., Overvad, K., Rudnai, P., Gurzau, E., Koppova, K., 

Hemminki, K., Corredera, C., Fuentelsaz, V., Grasa, P., Navarrete, S., Fuertes, F., García-Prats, 

M., Sanambrosio, E., Panadero, A., De Juan, A., Garcia, A., Rivera, F., Planelles, D., Soriano, V., 

Requena, C., Aben, K., van Rossum, M., Cremers, R., van Oort, I., van Spronsen, D., Schalken, J., 

Peters, W., Helfand, B., Donovan, J., Hamdy, F., Badescu, D., Codreanu, O., Jinga, M., Csiki, I., 

Constantinescu, V., Badea, P., Mates, I., Dinu, D., Constantin, A., Mates, D., Kristjansdottir, S., 

Agnarsson, B., Jonsson, E., Barkardottir, R., Einarsson, G., Sigurdsson, F., Moller, P., Stefansson, 

T., Valdimarsson, T., Johannsson, O., Sigurdsson, H., Jonsson, T., Jonasson, J., Tryggvadottir, L., 

Rice, T., Hansen, H., Xiao, Y., Lachance, D., O Neill, B., Kosel, M., Decker, P., Thorleifsson, G., 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Henao%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=15925543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montes%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15925543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Par%C3%ADs%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=15925543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa%20LF%5BAuthor%5D&cauthor=true&cauthor_uid=15925543
https://www.ncbi.nlm.nih.gov/pubmed/15925543
https://link.springer.com/journal/10330
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lissoni%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brivio%20F%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rovelli%20F%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fumagalli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malugani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaghi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Secondino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Secondino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bucovec%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gardani%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=11215816
https://www.ncbi.nlm.nih.gov/pubmed/11215816
https://www.researchgate.net/scientific-contributions/77768634_Shaojun_Nong?_sg=Tsgrr1TmK6d9290jbPOwem8zNtvA50VokQQgjTHMvodJWLs9V78UXUdZcrFFxhaU2IiSJ0I.36zU7PZIbC2xpl1Ui_G4B1YsEKazvWCV-vgFZrHdy81520uor0LdiGMogmJ0FSmowFfLuQ33TI3WQeN3ptyzAw
https://www.researchgate.net/scientific-contributions/2033996034_Chongsheng_He
https://www.researchgate.net/scientific-contributions/79138586_Shujun_Zhou
https://www.researchgate.net/scientific-contributions/77825836_Wenguang_Li
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moraes%20MO%5BAuthor%5D&cauthor=true&cauthor_uid=19893211
https://www.ncbi.nlm.nih.gov/pubmed/19893211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wen%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duan%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tao%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21655300
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21656827
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gudmundsson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gudbjartsson%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magnusson%20OT%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gudjonsson%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sigurgeirsson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thorisdottir%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ragnarsson%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benediktsdottir%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nex%C3%B8%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tj%C3%B8nneland%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Overvad%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rudnai%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gurzau%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koppova%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hemminki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corredera%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fuentelsaz%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grasa%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Navarrete%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fuertes%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa-Prats%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa-Prats%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanambrosio%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Panadero%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Juan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garcia%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rivera%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Planelles%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soriano%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Requena%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aben%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Rossum%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cremers%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Oort%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Spronsen%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schalken%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Helfand%20BT%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donovan%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamdy%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Badescu%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Codreanu%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jinga%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Csiki%20IE%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Constantinescu%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Badea%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mates%20IN%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dinu%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Constantin%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mates%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kristjansdottir%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Agnarsson%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jonsson%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barkardottir%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Einarsson%20GV%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sigurdsson%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moller%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stefansson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stefansson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valdimarsson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johannsson%20OT%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sigurdsson%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jonsson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jonasson%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tryggvadottir%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rice%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hansen%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lachance%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%20Neill%20BP%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kosel%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Decker%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thorleifsson%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21946351


Shkaaer and Utba.                                    Iraqi Journal of Science, 2019, Vol. 60, No.6, pp: 1188-1196  
 

8811 

Johannsdottir, H., Helgadottir, H., Sigurdsson, A., Steinthorsdottir, V., Lindblom, A.; Swedish 

Low-risk Colorectal Cancer Study Group, Sandler, R., Keku, T., Banasik, K., Jørgensen, T., Witte, 

D., Hansen, T., Pedersen, O., Jinga, V., Neal, D., Catalona, W., Wrensch, M., Wiencke, J., 

Jenkins, R., Nagore, E., Vogel, U., Kiemeney, L., Kumar, R., Mayordomo, J., Olafsson, J., Kong, 

A., Thorsteinsdottir, U., Rafnar, T. and Stefansson, K.. 2011. A germline variant in the TP53 

polyadenylation signal confers cancer susceptibility. Nat. Genet. 43: 1098-1103. 

18. Zeeger,s M., Khan, H., Schouten, L., van Dijk, B.,  Goldbohm, R., Schalken, J., Shajahan, 

S.,  Pearlman, A.,  Oddoux, C.,  Brandt, P. and  Ostrer, H.. 2011. Genetic marker polymorphisms 

on chromosome 8q24 and prostate cancer in the Dutch population: DG8S737 may not be the 

causative variant. Eur. J. Hum. Genet., 19: 118-120 

19. Wentzensen, N., Black, A., Jacobs, K., Yang, H., 
 
 Berg, C.,

   
 Caporaso, N.,

  
 Ragard, L.,

  
 Buys, 

S.,
  
 Chanock, S. and  Hartge,

  
P. 2011. Genetic variation on 9p22 is associated with abnormal 

ovarian ultrasound results in the prostate, lung, colorectal, and ovarian cancer screening trial. PLoS 

One; 6: e21731. 

20. Vidal-Vanaclocha, F., Mendoza, L., Telleria, N., Salado, C., Valcárcel, M., Gallot, N., Carrascal, 

T., Egilegor, E., Beaskoetxea, J. and Dinarello, C. 2006. Clinical and experimental approaches to 

the pathophysiology of interleukin-18 in cancer progression. Cancer Metastasis Rev, 25: 417-434. 

21. Jin, G., Kang, H., Chen X. and Dai, D. 2014. Evaluation of the relationship between IL 28B and IL 

28RA single nucleotide polymorphisms and susceptibility to hepatitis C virus in Chinese Han 

population. Infect Genet Evol., 21: 8-14. 

22. Ansari, M., Pedergnana, V., LC Ip, C., Magri, A., Von Delft, A., Bonsall, D., Chaturvedi, 

N., Bartha, I., Smith, D., Nicholson, G., McVean, G., Trebes, A., Piazza, P., Fellay, J., Cooke, 

G., Foster, G., Hudson, E., McLauchlan, J., Simmonds, P., Bowden, R., Klenerman, P., Barnes, E. 

and Spencer, C. 2017. Genometo-genome analysis highlights the effect of the human innate and 

adaptive immune systems on the hepatitis C virus. Nat Genet, 49: 666-673. 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Johannsdottir%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Helgadottir%20HT%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sigurdsson%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steinthorsdottir%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindblom%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swedish%20Low-risk%20Colorectal%20Cancer%20Study%20Group%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swedish%20Low-risk%20Colorectal%20Cancer%20Study%20Group%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandler%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keku%20TO%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Banasik%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%B8rgensen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Witte%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Witte%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hansen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pedersen%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jinga%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neal%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Catalona%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wrensch%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wiencke%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jenkins%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagore%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vogel%20U%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiemeney%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mayordomo%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olafsson%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kong%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kong%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thorsteinsdottir%20U%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rafnar%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stefansson%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21946351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goldbohm%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=20700145
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schalken%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20700145
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shajahan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20700145
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pearlman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20700145
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oddoux%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20700145
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Brandt%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=20700145
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ostrer%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20700145
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berg%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=21750727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caporaso%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21750727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ragard%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21750727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buys%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=21750727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chanock%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21750727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hartge%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21750727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gallot%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17001512
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrascal%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17001512
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrascal%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17001512
https://www.ncbi.nlm.nih.gov/pubmed/?term=Egilegor%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17001512
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beaskoetxea%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17001512
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonsall%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaturvedi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaturvedi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bartha%20I%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicholson%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=McVean%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trebes%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piazza%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fellay%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooke%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooke%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Foster%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hudson%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=McLauchlan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simmonds%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bowden%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klenerman%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barnes%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28394351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spencer%20CCA%5BAuthor%5D&cauthor=true&cauthor_uid=28394351

