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Abstract: 

 

Introduction: Carcinoma of the prostate, or Prostate cancer, has a multi genetic factors. HOXB13 is one 

of this factors ,specifically the G84E gremlin mutation of HOXB13, which is ported on chromosome 

17.The role of HOXB13 in the development of prca was researched in this study. 

 

Method: 60 patients diagnosed with prca in addition to 63 controls. People were classified on the 

report of their age and familial history, the results were classified according to the genotype, age, family 

history, aggressive type of prostate cancer and other types (Hum ,2013) of tumors associated with 

HOXB13 mutation. This study was based in PCR sequencing to determine the attendance of HOXB13 

mutation in prca risk. 

 

Result: The HOB13 mutation was found in 70% of men with a familial history of cancer, meaning they 

had cancer in their family before, and it was found in the majority of men over 60 years old; the variant 

was found in exon one of HOXB13. The HOXB13 mutation significantly raises the risk of familial 

prostate cancer with early onset. 

 

Conclusion: Males with a clear family history of prostate carcinoma may benefit from screening for the 

G84E mutation, which could help identify those who require more frequent prostate cancer screening. 
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Introduction: 

Prostate cancer, often known as Pr ca, is the second most prevalent disease in men and one of 

the most common tumours worldwide. Because it affects the prostate, a gland in the male 

reproductive system, it is classified as an adenocarcinoma. The prostate is a gland that is about 
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the size of a corn kernel and weighs about 11 grammes. It is covered by the prostatic fascia and is 

found in the pelvis3. In the United States and Africa, prca is more common than in Asia and 

Europe. Prostate cancer is caused by a number of variables, one of which is advanced age; 90% of 

cases diagnosed are men over the age of 50.( Tao Z, 2015) 

Family history with the prostate cancer or breast cancer, race and environmental factors (like 

diet, kind of work, life style.). Prostate cancer is one of the cancers strongly related to 

inherited susceptibility; hereditary susceptibility is estimated to explain as much as 40% 

(Bambury,2012).  

The homeobox B13 (HOXB13) gene is involved in prostate development and codes for a 

transcription factor. The G84E variation has been linked to hereditary prostate cancer in some 

families, according to sequencing studies. The method by which HOXB13 works is unknown, 

however studying this pathway could help researchers better understand sporadic incidences 

of prostate cancer.(16).HOX protein has a role in body axis patterning and tissue 

differentiation of developing embryos and on organogenesis. HOXB13 gene is located on 

chromosome 17q21-22 9 (Quinonez SC, 2014), In the normal case it plays a role on prostate 

development, but G84E variant (rs138213197) in the HOXB13 result. In this study is done to 

point out of genotype of HOXB13 mutation and its frequency in prca. 

 

Material and Method: 

 

Patient and controls: 

A total of 60 males diagnosed with carcinoma of the prostate admitted in Al- Sadr Teaching 

hospital in Najaf Governorate. Their ages are between (40 -80) years old. 

Addition to 63 men without cancer in the same age category, as a control group. The result was 

electrophoresed and calcified in tables. 

 

Setting: 

This study was done at Al- Sadr Teaching hospital in Najaf Governorate between 23-9-2020 to25-

7-2021 

 

Sample collection /storage: 

60 blood samples were collected from patients; 63 blood samples were collected as a control. In 

EDTA tubes, we sterilized the blood of the two gropes. Genetic DNA Mini kit was used to ue, 

using a pair extract to genomic DNA. The amplification of the gene HOXB13 was done by PCR 

technique of primerf-5' CGAGCTGGGAGCATTTA-3’andr-5’- ACGACCAAGCATCATCATCCTCAG-3. 

PCR condition was as following, 95°C as initial denaturation for 5 minutes .30 cycles of 

denaturation at 95°C for 30 seconds. Annealing at 60°C or 30 seconds, extension at 72°C for 1 

minutes. A final extension at 72°C for 5 minutes. 

 

Statistical analysis: 

The sequencing results were analyzed by BEAST (Basic Local Aligned Search Tool). SPSS was used 

to calculate OR and 95% cls. OR was considered syndicated if OR≥ 1.5. 
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Results 

 

Demography study: 

1- Age  

From 60 patients with prostate cancer there were 50 % of cases with HOXB13 mutation (30 cases) 

aged from 61-75 years, while only 15 % (9 cases) with HOXB13 mutation aged from 45-60 years. 

(Table 1, Figure 1) 

 

 
Figure 1: Frequent of HOXB13 in patients with prostate cancer according to age. 

 

Table1: Frequenct of HOXB13 in patients with prostate cancer according to age. 

Age Frequency Percent% 

45-60 years 9 15% 

61-75 years 30 50% 

76-91 years 21 35% 

Total 60 100% 

 

2- Family history 

This study showed that the majority of HOXB13 gene mutation was detected in most cases (23 

cases) with family history of prostate cancer (38.3%) and also it’s detection was observed in rest 

cases with family history of other types of cancer such as: Urinary bladder cancer (10 %-6 cases), 

colon cancer (8.3%-5 cases), leukemia (13.3%-8 cases), and even HOXB13 mutation was detected 

in 18 cases of prostate cancer with no previous family history. (Table  

 

Table 2: Frequency of HOXB13 in patients with prostate cancer according to family history. 

Family history genotype Frequency Percent 

Bladder cancer 6 10% 

Golden cancer 5 8.3% 

Leukemia 8 13.3% 

No 18 30% 
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PrCa 23 38.3% 

Total 60 100% 

 

 

 

3- Type of prca 

70 % (42 cases) of cases with prostate cancer were aggressive type while 30 % were non 

aggressive type. (Table 3) 

 

Table 3: classification of cases according to aggressive type of prostate cancer 

Type of PrCa Frequency Percent 

Aggressive 42 70% 

No Aggressive 18 30% 

Total 60 100% 

 

Figure 3: Distribution of snps between patients and controls: 

 

4-Other tumor in cases  

 

43.3 % of cases with prostate cancer have no other types of cancer, while 33% had leukemia 

and prostate cancer and 21.7 % of cases had also bladder cancer with prostate cancer. (table 4) 

 

Table 4: frequency of other tumor in cases with prostate cancer  

Other tumor in cases Frequency Percent 

Bladder cancer 13 21.7% 

Golden cancer 1 1.7% 

Leukemia 20 33.3% 
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No 26 43.3% 

Total 60 100% 

4- DNA sequencing result: 

The mutation was detected in exon one. It found that AG polymorphism rs9900627 snps 

improved the risk of prostate cancer. snps results were presented on (figure3), we conclude that 

patients with one snps were relevant to develop prca. Using 2% agarose gel electrophoresis 

as shown on (figure4). The product of five samples were between 500 bp and 1000 bp. The 

product size is 90. 

 

Snps Patients Controls OR 95% CL 

Wild 19 25 1 ------------ 

Three snps 00 00 
---------- 

- 
------------- 

Two snps 09 11 1.14 0.419-3.158 

One snps 33 26 1.73 0.636-3.700 

OR:odds ratio 95%CL:confidence interval. 

 

 
Figure 4: Agarose electrophoresis for PCR Product of HOXB13 gene. 

 

Discussion: 

The second most common malignancy in males is prostate cancer. It can be random, just like 

other malignancies. Prostate cancer is hereditary in 10% of cases, meaning it is carried down to 

offspring due to a gene mutation. (Sanjeev Kaul, 2019). 

HOXB13 gene gives instruction to produce a protein,  which has a role of regulation7.The    

HOXB13    gene    is    called        a Transcription factor according to its role8.HOXB13 gene 

mutation is strongly related and increase the risk of aggressive prca(Miyamoto) (Huang H, 2013) 

(Bray F,2018). Our study was to pick out the effect and the relation between HOXB13 mutation 

and prostate adenocarcinoma. 

Although the genetic reason for this link is unknown, family history is a substantial risk factor for 

prostate cancer. According to linkage analysis, chromosome 17q21-22 could be home to a 

prostate cancer genetic component.( Ewing CM,2012)Our study agree with this statement as 
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our result show that 70% cases with family history of cancer were associated with HOXB13 

mutation with only 30 % had no previous family history . 

New strong connections with bladder cancer and leukaemia have been revealed, highlighting 

the role of this gene in carcinogenesis (Beebe-Dimmer JL,2015).This novel associations agree 

with our result that 33% had leukemia and  prostate cancer and  21.7 % of cases had also 

bladder cancer with prostate cancer. 

The G84E mutation appears to have little effect on the disease's severity. These findings suggest 

that carriers should be screened more frequently than the overall population, but they should 

not be treated more aggressively if diagnosed with prostate cancer..( Witte JS,2013) In our 

result :70 % (42 cases )of cases with prostate cancer were aggressive type while 30 % were non 

aggressive type. 

The mutation has been found at chromosome17q-21-22, in exon one. By decoding gremlin 

DNA, we discovered that certain patients (19) and controls (26) have more than two snps. We 

reported that patients with one snp were more likely to form prca, OR (1.73), 95 percent CL 

(0.638-3.700). The result proved relation with environmental and genetic factors like an 

important factor of prca (Tao Z, 2015), (Shang Z,2013), (Clapp RW, 2008) The mechanisms by 

which the HOXB13 G84E mutation might act to promote prostate carcinogenesis are unknown 

(Thorsteinsdottir U,2001). Patients with the mutation, which replaces glycine with glutamic acid 

in codon 84's 2nd position, have a considerably increased risk of prostate cancer than males 

without the mutated gene.( C.M. Ewing, 2012) 

Finally, our findings support a link between the HOXB13 G84E variant and prostate cancer, as 

well as a one-of-a-kind link between G84E and leukaemia and a potential link with bladder 

cancer 

Early-onset, familial prostate cancer is greatly increased by the HOXB13 mutation. Testing for 

the G84E mutation in individuals with a positive family history of prostate cancer could help 

determine those who require more annual prostate screening services. 

More study is needed to validate these connections and gain a better understanding of the 

impact of germline HOXB13 mutations in human cancer. 

Reference: 

Tao Z, Shi A, Wang K, Zhang W. Epidemiology of prostate cancer: current status. Eur Rev Med 

Pharmacology Sci. 2015;19(5):805-12. 

 

Bambury RM,Gallagher DJ, Prostate cancer :gremlin prediction for a commonly variable 

malignancy, BJU Int.2012Dec ; 110(11 Pt C):E809-18. 

 

Standring, Susan, ed. (2016). "Prostate". Gray's anatomy : the anatomical basis of clinical practice 

(41st ed.). Philadelphia. Pp. 1266–1270. ISBN 9780702052309. OCLC 920806541.Jump up to:abcdefg 

Hum Genet. 2013 Jan;132(1):5-14. Doi: 10.1007/s00439-012-1229-4. Epub 2012.Oct 12. 

 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 5152-5159 
  

5158  

Quinonez SC, Innis JW. Human HOX gene disorders. Molecular genetics and 

metabolism.2014;111(1):4-15. 

 

Sanjeev Kaul, MD, Genetic evaluation of Hereditary Prostate Cancer .June 2019.urotoday.com. 

 

Nerlakanti, N. Et al. Targeting the BRD4-HOXB13 coregulated transcriptional networks with 

bromodomain-kinase inhibitors to suppress metastatic castration-resistant prostate cancer. 

Mol. Cancer Ther. 17, 2796–2810. 

 

Miyamoto, D. T. Et al. An RNA-based digital circulating tumor cell signature is predictive of drug 

response and early dissemination in prostate cancer. Cancer Discov. 8, 288–303. 

 

Huang H, Cai B. G84E mutation in HOXB13 is firmly associated with prostate cancer risk: a meta- 

analysis. Tumour Biol. 2014 Feb;35(2):1177-82. Doi: 10.1007/s13277-013-1157-5. Epub 2013 Sep 

13. Citation on pubmed 

 

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: 

GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: 

a cancer journal for clinicians. 2018;68(6):394-424. 

 

Hum Genet. 2013 Jan;132(1):5-14. Doi: 10.1007/s00439-012-1229-4. Epub 2012 Oct 

12.HOXB13 is a susceptibility gene for prostate cancer: results from the International Consortium 

for Prostate Cancer Genetics (ICPCG). 

 

Shang Z, Zhu S, Zhang H, Li L, Niu Y. Germline homeobox B13 (HOXB13) G84E mutation and 

prostate cancer risk in European descendants: a meta-analysis of 24,213 cases and 73, 631 

controls. Eur Urol. 2013 Jul;64(1):173-6. Doi: 10.1016/j.eururo.2013.03.007. Epub 2013 Mar 14. 

Review. 

 

Clapp RW, Jacobs MM, Loechler EL. Environmental and occupational causes of cancer: new 

evidence 2005-2007. Reviews on environmental health. 2008;23(1):1-38. 

 

Thorsteinsdottir U, Kroon E, Jerome L, Blasi F, Sauvageau G. Defining roles for HOX and MEIS1 genes 

in induction of acute myeloid leukemia. Mol Cell Biol 2001;21:224-234 

 

C.M. Ewing, A.M. Ray, E.M. Lange, et al.Germline mutations in HOXB13 and prostate- cancer 

riskn Engl J Med, 366 (2012), pp. 141-149 

 

Ewing CM, Ray AM, Lange EM, Zuhlke KA, Robbins CM, Tembe WD, et al. Germline Mutations in 

HOXB13 and Prostate-Cancer Risk. N Engl J Med [Internet]. 2012 Jan 12 [cited 2022 Jan 

1];366(2):141. Available from: /pmc/articles/PMC3779870/ 

 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 5152-5159 
  

5159  

Beebe-Dimmer JL, Hathcock M, Yee C, Okoth LA, Ewing CM, Isaacs WB, et al. The HOXB13 G84E 

Mutation is Associated with an Increased Risk for Prostate Cancer and other Malignancies. 

Cancer Epidemiol Biomarkers Prev [Internet]. 2015 Sep 1 [cited 2022 Jan 1];24(9):1366. 

Available from: /pmc/articles/PMC4560608/ 

 

Witte JS, Mefford J, Plummer SJ, Liu J, Cheng I, Klein EA, et al. HOXB13 Mutation and Prostate 

Cancer: Studies of Siblings and Aggressive Disease. Cancer Epidemiol Biomarkers Prev 

[Internet]. 2013 Apr [cited 2022 Jan 1];22(4):675. Available from: /pmc/articles/PMC3617049/ 

 


