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ABSTRACT 

Background: The tumour suppressor gene, PTEN, has previously been demonstrated to be involved in breast 

tumorigenesis and tumor progression. PTEN Gene expression is regulated by its processed pseudogene PTENP1 

(Phosphatase and Tensin Homolog Pseudogene 1), PTEN Gene expression is also regulated by PTEN targeting small 

noncoding RNAs such as microRNAs (miRNAs), and by sense and antisense transcripts of the PTENP1 long noncoding 

RNA. To activate or repress PTEN gene transcription, several transcription factors bind directly to the PTEN gene 

promoter. Methods: This hospital based observational study was conducted on 24 breast cancer patients underwent surgery 

at tertiary care centre of North India. The eligible recruited study participants according to AOCG inclusion criteria were 

enrolled for the present study. Blood samples were extracted and later serum was isolated at 5000xg for 30 min. Cancerous 

and non-cancerous tissue specimens were also taken out from the same participant. Serum and tissue levels of PTEN and 

its pseudogene PTENP1 were measured using the ELISA method. A detailed questionnaire was used to fill the 

information. Risk factors for determining their poor health outcomes were analyzed using bivariate and multivariate Cox-

proportional hazard regression models. Results: The level of tumour suppressor gene, PTEN in tissue, was abnormally 

expressed in the breast carcinoma tissues and serum compared to non-carcinoma tissues was found to be statistically 

significant (177.4+23.52 v/s 289.5+31.33; p<0.001) and 68.26+8.42 v/s 179.65+42.17) respectively. The risk factors that 

were contributed to poor health outcome and this transition includes educational status (AHR 1.58, 95%CI: 1.12, 2.29), 

low income (AHR 1.73, 95%CI: 1.19, 2.57) and age (AHR 1.39, 95%CI: 1.06, 1.88).  Conclusion: The results of the 

present study concluded that due to non-awareness of risk factors associated with poor health outcome in patients with 

breast cancer includes age, education and income. These results indicate that PTEN and its pseudogene PTENP1 are 

important for the tumorigenesis, development and prognosis of breast cancer. Government driven awareness program 

should be integrated with robust training of households for eradicating breast cancer. 
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INTRODUCTION 

Breast cancer is among the most common malignant 

tumors, with its prognosis influenced by various internal 

and external factors (1-3). Some contributing factors 

include an unhealthy lifestyle, socio-psychological, and 

environmental influences. Previous studies indicate that 

5% to 10% of breast cancer cases are linked to genetic 

mutations and family history. However, 20% to 30% are 

due to modifiable factors within breast cells (4). 

Cancerous tumors consist of cells that have the capacity 

to spread and invade surrounding tissue. Breast cells 

rarely undergo disruptions that impair their normal 

function and homeostasis. In contrast, non-cancerous 

breast conditions may involve atypical hyperplasia and 

cysts, which are associated with changes that lead to 

benign tumors, such as intraductal papilloma’s (4). 

According to recent data from the World Health 

Organization (WHO), 2.3 million women worldwide 

were diagnosed with breast cancer by 2022, contributing 

to an estimated 670,000 deaths (5). Extensive research 

has been conducted to investigate the pathogenesis and 

genetic interactions involved in the regulation and 

metastasis of breast cancer. In addition to other factors, 

genetic interactions play a major role in breast cancer 

development and metastasis. Among these, the 

phosphatase and tensin homolog deleted on 

chromosome 10 (PTEN), also known as mutated in 

multiple advanced cancers 1 (MMAC1), and its 

pseudogene (PTENP1) play a critical role in breast 

cancer cell proliferation, migration, and survival (7-8). 

Previous studies have shown that PTEN 

dephosphorylates PIP3 to PIP2, negatively regulating 

cellular homeostasis through the pro-proliferative and 

anti-apoptotic PI3K/Akt pathway (8-9). Conversely, 

reduced PTEN levels contribute to malignancy, with its 

expression, function, and cellular half-life being 

regulated at transcriptional, post-transcriptional, and 

post-translational levels (10-11). 

 

MATERIAL AND METHODS 

Study Design 

This hospital based observational study was conducted 

on 24 breast cancer patients underwent surgery at 

tertiary care center of Kanpur Nagar district of North 

India. According to the census of Kanpur held in the year 

2011, out of the total Kanpur Nagar population for 2011 

census, 65.83 percent lives in urban regions of district. 

In total 3,015,645 people lives in urban areas of which 

males are 1,622,546 and females are 1,393,099. 

 

Inclusions Criteria 

1. AOCG breast cancer screening guideline. 

2. Patients giving consent 

 

 

Exclusions Criteria 

1. Minor less than 18 years of age 

2. The disagreement of written consent by patients. 

 

Sampling Procedure and Data Management 

The study subjects were selected from tertiary care 

centre of North India. Surgeons along with the trained 

personnel collected the data from breast cancer patients 

who underwent surgery. The outcome of this study is to 

identify the risk factors of breast cancer associated 

PTEN and its Pseudogene. Local language was 

implemented in all interviews. Anthropometric 

measurements including height, weight and BMI were 

recorded. Data was collected on the paper-based 

structured questionnaire and later entered into Microsoft 

Excel format for statistical analysis. Written consent was 

obtained from all participants prior to enrollment, and 

the study design was explained to them in their local 

language. On the day of surgery, both non-cancerous 

and cancerous breast tissues were collected from each 

patient in sterile tubes containing Trizol reagent. Whole 

blood samples were also taken from the same patients 

for serum isolation. Immediately after collection in the 

operating room, all samples were stored at -80°C until 

further processing. 

 

Outcome Variables 

Outcome variables studied include risk factors of breast 

cancer associated PTEN and its pseudogene levels in 

patient underwent surgery. 

 

Independent Variables 

Independent variables were categorized into household 

elements such as socioeconomic status (high 

income/middle income/low income and slum), type of 

family (nuclear or joint), monthly household income, 

residence (urban and rural) and geographical location, 

and clinical history, including the patient's age, gender, 

tumour location, sample size, final diagnosis and tumour 

size, tumour grade, Nottingham score, lymph node 

involvement, and vascular or perineural invasion in the 

case of tumoral tissues. 

 

Statistical Analysis 

Statistical analysis was performed with Origin Pro 

software. Mean + standard deviation (SD) and 

percentage were used for continuous and categorical 

data respectively. Chi-square test along with analysis of 

variance (ANOVA) was used to determine the 

differences between categorical variables and 

continuous variables respectively. Odds Ratio (OR) was 

calculated to determine risk factors. P values <0.05 were 

considered to be statistically significant. 
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ELISA quantification of PTEN and PTENP1 

The collected blood samples were processed for serum 

isolation by centrifuging the blood for 30 minutes at 

1500 g. Serum levels of PTEN and its pseudogene 

PTENP1 were measured using commercially available 

ELISA kits, following the manufacturer’s instructions 

(Biosource International, CA, USA). This assay 

employed a quantitative sandwich enzyme 

immunoassay technique utilizing antibodies. The optical 

density was recorded at 450 nm, and the levels of PTEN 

and PTENP1 were calculated accordingly. 

 

RESULTS 

The median age of the study participants was 41 years 

and out of 24 participants, 51% of the breast cancerous 

tissue showed lymph node positive metastasis while 

49% presented node negative distribution. The religious 

distribution showed that 98% of the study participants 

were Hindu and two percent Muslims with 82% of the 

participants with lower income group and 10% among 

middle income group and 2% among high income group. 

All women participants of the present study were 

married with around 84% have children. The results of 

the present study showed that 35% of the participants 

ever heard the term breast cancer and it was found that 

94% of the women of the lower income group were not 

aware of the breast cancer and its associated risk factors. 

Nearly 78% of the women had education above high 

school. Awareness related to breast cancer and its risk 

factors were found to be more in women aged between 

25-34 years compared to younger age (Table 1). 

 

Table.1 Adjusted odds ratio of socio-demographic characteristics. 

Characteristics Percentage Adjusted Odds Ratio- With 95% C.I. 

18–24 43.4 1 

25–34 53.3 1.68 (0.79–3.86) 

35–44 46.7 1.59 (0.64–3.92) 

45–55 50.2 2.33 (0.92–5.61) 

Illiterate 33.7 1 

Literate 66.3 3.89 (2.15–6.14) 

Hindu 48.7 1 

Non-Hindu 51.6 1.22 (0.58–2.54) 

SC/ST/OBC 51.2 1 

Others 47.8 1.26 (0.84–1.89) 

Nuclear 50.4 1 

Joint/extended 41.5 0.65 (0.42–1.11) 

Not working 47.5 1 

Working 57.3 1.52 (0.91–2.72) 

Unmarried 45.7 1 

Married 49.5 1.64 (0.76–3.52) 

 

It was observed that literacy was found to be strong 

predictor of breast cancer in study population (Table 1) 

and it’s positively correlated with breast cancer (AOR: 

3.89; CI: 2.15–6.14, P<0.001). In this study, risk factors 

associated with the PTEN and its pseudogene was 

evaluated among the study participants and found that 

progressive age is among the major risk factor after 

education for breast cancer progression and expression 

of PTEN and its pseudogene (Table 2). 

 

 

 

 

 

 



8547                                                           Afr. J.  Biomed. Res. Vol. 27, No.4s (December) 2024                 Sumati Mishra et al.                                                  

Table.2 Risk Factors awareness among breast cancer patients 

Characteristics 

Started 

menstruating 

at an early age 

(< 12 yrs) 

Woman 

having late 

age at 

menopause 

Nulliparous 

woman 

First 

baby 

after 

age 

30 

years 

Woman used 

oral 

contraceptives/ 

pills 

Woman 

who is 

obese 

Woman 

consumes 

high fat 

Woman 

undergone 

hormone 

replacement 

therapy 

Not given 

breastfeeding 

to the child 

Family 

history 

of BC 

Woman 

having 

past 

history 

of BC 

Age Group 

(Years) 

18–24 16.2 12.4 28.2 20.1 28.2 32.5 32.3 28.6 32.3 32.2 44.3 

25–34 5.3 13.7 25.8 22.5 20.6 22.5 41.6 12.2 50.2 32.5 44.5 

35–44 2.7 8.8 20.2 10.2 20.4 11.3 30.5 14.4 36.3 29.3 34.9 

45–55 4.8 8.5 24.5 13.5 19.6 19.4 31.4 8.6 35.5 30.3 37.5 

Education 

Illiterate 2.6 8.4 18.3 9.8 22.3 15.5 36.2 9.8 37.6 20.7 40.4 

Literate 6.4 11.2 26.4 17.5 20.5 21.2 32.8 14.9 39.4 35.3 38.5 

Religion 

Hindu 5.5 11.3 23.6 15.4 20.7 18.9 33.3 13.2 38.3 31.2 39.4 

Non-Hindu 5.3 0 27.7 16.6 22.3 27.8 33.5 16.8 44.5 27.8 33.9 

Caste 

SC/ST/OBC 5.4 16.8 22.3 11.8 22.2 16.4 36.5 11.8 40.2 22.3 39.5 

Others 5.6 7.2 24.9 17.3 20.5 20.9 32.4 14.5 38.7 35.4 39.3 

Family type 

Nuclear 5.2 9.4 22.3 16.2 20.8 18.5 30.7 13.8 34.3 32.3 36.7 

Joint/extended 7.7 15.3 32.2 12.4 22.4 22.7 50.2 10.1 62.7 25.1 52.8 

Employment 

Not working3 4.3 9.4 22.5 12.3 20.6 15.4 31.7 11.2 36.3 28.5 36.9 

Working 11.8 13.5 29.6 27.5 22.8 36.3 43.3 20.8 50.2 40.5 50.2 

Marital status 

Unmarried 14.4 11.3 31.5 25.8 22.7 25.8 34.4 27.4 34.8 40.2 45.8 

Married 4.2 10.2 22.7 13.7 20.5 18.2 33.8 11.3 39.4 29.2 38.2 
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The level of tumour suppressor gene, PTEN in tissue, 

was abnormally expressed in the breast carcinoma 

tissues and serum compared to non-carcinoma tissues 

was found to be statistically significant (177.4+23.52 v/s 

289.5+31.33; p<0.001) and (68.26+8.42 v/s 

179.65+42.17; p<0.001) respectively. Moreover, the 

levels of PTENP1 in cancerous tissue and serum were 

significant. 

 

DISCUSSION 

This study focused on the risk factors associated with 

PTEN and its pseudogene in breast cancer patients of 

North India. It was unfortunate that only less than two 

third of the study participants were aware of such risk 

factors of breast cancer. Previously conducted studies 

also showed similar pattern of awareness of risk factors 

of breast cancer in India and Ethopia (12-14). However, 

another study of same country but different region 

showed greater awareness related to these risk factors of 

breast cancer in women aged between 18-70 years of the 

age (15). Our observations showed that education and 

age played vital role in breast cancer progression and its 

positively correlated with the PTEN and its pseudogene 

and considered to be most important risk factors in 

breast cancer in our study population. Multivariate 

analysis showed education and age as positive predictors 

in breast cancer, similar observation was made by 

previously published study (12). In our study 

participants it was observed that awareness of risk 

factors was found to be poor and same pattern was 

observed by several published study from same country 

(12, 16-18). Based on substantial evidence, the 

progression of breast cancer is associated with the 

downregulation of the PTEN and PTENP1 genes, as 

reflected by the correlation between their expression 

levels and the clinical status of breast cancer patients. In 

this study involving 24 breast cancer patients, we found 

a significant reduction in PTEN and PTENP1 expression 

in both cancerous tissues and serum compared to normal 

tissues. Similar findings have been previously reported, 

showing markedly decreased expression of these genes 

in gliomas, breast cancer, and both benign and malignant 

epithelial thyroid tumors (19-21). This pronounced 

downregulation may result from methylation at the 

gene's transcriptional regulatory sites, as suggested by 

earlier studies (22-23). It was observed that very women 

were found to be aware of these risk factors in the 

society associated with breast cancer due to impairment 

in their biological clock and among which age is also the 

major predictors among them. This reduced awareness 

may be contributed due to low awareness related to self-

breast assessment. 

 

CONCLUSION 

In conclusion, we assessed PTEN and its pseudogene at 

both the protein and gene levels, finding significant 

downregulation in cancerous tissues and serum of breast 

cancer patients compared to non-cancerous tissues from 

the same individuals. These findings suggest that limited 

awareness of risk factors, including age, education, and 

income, contributes to poor health outcomes in breast 

cancer patients. This highlights the critical role of PTEN 

and its pseudogene PTENP1 in breast cancer 

tumorigenesis, progression, and prognosis. To 

effectively combat breast cancer, government-led 

awareness programs should be complemented by 

comprehensive household training initiatives. 

 

Acknowledgement 

Sumati Mishra wants to thank the University Grant 

Commission (UGC), Govt. of India for the financial 

assistance (Ref. No.: 786/ (CSIR-UGC NET DEC. 

2017)). The authors thank all the subjects for 

participating in the study. 

 

Funding Source: None 

 

Conflict of Interest Disclosures 

The authors declare that they have no conflict of interest. 

 

Ethical Statement 

In all stages of this study, the principles of the Helsinki 

Declaration (Ethical Principles for Medical Research, 

including Humanities) and the Ethics Committee of the 

GSVM Medical College, Kanpur has been observed. 

This study was confirmed approved by the Ethics 

Committee GSVM Medical College, Kanpur. 

 

REFERENCES 

1. Obeagu EI, Babar Q, Vincent CC, Udenze CL, Eze 

R, Okafor CJ, Ifionu BI, Amaeze AA, Amaeze FN. 

Therapeutic targets in breast cancer signalling: a 

review. Journal of Pharmaceutical Research 

International. 2021 Dec 13;33(56A):82-99. 

2. Aizaz M, Khan M, Khan FI, Munir A, Ahmad S, 

Obeagu EI. The burden of breast cancer: 

developing countries perspective. International 

Journal of Innovative and Applied Research. 

2023;11(1):31-7. 

3. Ibekwe AM, Obeagu EI, Ibekwe CE, Onyekwuo C, 

Ibekwe CV, Okoro AD, Ifezue CB. Challenges of 

exclusive breastfeeding among working-class 

women in a teaching hospital South East, Nigeria. 

Journal of Pharmaceutical Research International. 

2022 Jul 27;34(46A):1-0. 

4. Sun YS, Zhao Z, Yang ZN, Xu F, Lu HJ, Zhu ZY, 

Shi W, Jiang J, Yao PP, Zhu HP. Risk factors and 

preventions of breast cancer. International journal 

of biological sciences. 2017;13(11):1387. 

5. https://www.who.int/news-room/fact-

sheets/detail/breast-cancer (Accessed on 2 June 

2024). 

6. Steck, P.A.; Pershouse, M.A.; Jasser, S.A.; Yung, 

W.K.; Lin, H.; Ligon, A.H.; Langford, L.A.; 

Baumgard, M.L.; Hattier, T.; Davis, T.; et al. 

Identification of a candidate tumour suppressor 

gene, MMAC1, at chromosome 10q23.3 that is 

mutated in multiple advanced cancers. Nat. 

Genet. 1997, 15, 356–362. 

7. Li J, Yen C, Liaw D, Podsypanina K, Bose S, 

Wang SI, Puc J, Miliaresis C, Rodgers L, 

McCombie R, Bigner SH, Giovanella BC, Ittmann 

M, Tycko B, Hibshoosh H, Wigler MH, Parsons R. 

PTEN, a putative protein tyrosine phosphatase 

https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.who.int/news-room/fact-sheets/detail/breast-cancer


A hospital Based Observational Study to Identify Risk of Breast Cancer Associated Pten and Its Pseudogene (ptenp1) 

Levels in Patients Underwent Surgery 

 

8549                                                           Afr. J.  Biomed. Res. Vol. 27, No.4s (December) 2024                 Sumati Mishra et al.                                                  

gene mutated in human brain, breast, and prostate 

cancer. Science. 1997 Mar 28;275(5308):1943-7. 

doi: 10.1126/science.275.5308.1943. 

8. Stambolic V, Suzuki A, de la Pompa JL, Brothers 

GM, Mirtsos C, Sasaki T, Ruland J, Penninger JM, 

Siderovski DP, Mak TW. Negative regulation of 

PKB/Akt-dependent cell survival by the tumour 

suppressor PTEN. Cell. 1998 Oct 2;95(1):29-39. 

doi: 10.1016/s0092-8674(00)81780-8. 

9. Hoxhaj G, Manning BD. The PI3K-AKT network 

at the interface of oncogenic signalling and cancer 

metabolism. Nat Rev Cancer. 2020 Feb;20(2):74-

88. doi: 10.1038/s41568-019-0216-7. 

10. Alimonti A, Carracedo A, Clohessy JG, Trotman 

LC, Nardella C, Egia A, Salmena L, Sampieri K, 

Haveman WJ, Brogi E, Richardson AL, Zhang J, 

Pandolfi PP. Subtle variations in Pten dose 

determine cancer susceptibility. Nat Genet. 2010 

May;42(5):454-8. doi: 10.1038/ng.556. 

11. Berger AH, Knudson AG, Pandolfi PP. A 

continuum model for tumour suppression. Nature. 

2011 Aug 10;476(7359):163-9. doi: 

10.1038/nature10275. 

12. Dey S, Mishra A, Govil J, Dhillon PK. Breast 

cancer awareness at the community level among 

women in Delhi, India. Asian Pacific J Cancer 

Prev. 2015;16(13):5243–51. 

13. Mohite VR, Pratinidhi AK, Mohite RV. 

Reproductive risk factors and breast cancer: a case 

control study from rural India. Bangladesh J Med 

Sci. 2015; 14(3):258–64. 

14. Abeje S, Seme A, Tibelt A. Factors associated with 

breast cancer screening awareness and practices of 

women in Addis Ababa, Ethiopia. BMC Womens 

Health. 2019;19(1):4. Cited 2019 Nov 15. 

Available from. https://doi.org/10. 1186/s12905-

018-0695-9. 

15. Singh R, Shetty N, Rai P, Yadav G, Gandhi M, 

Naveed M, et al. Breast cancer awareness among 

women in an urban setup in Western India. Indian 

J Med Paediatr Oncol. 2018;39(2):215 Cited 2019 

Nov 15. Available from: http:// 

www.ijmpo.org/text.asp?2018/39/2/215/228094. 

16. Gupta A, Shridhar K, Dhillon PK. A review of 

breast cancer awareness among women in India: 

Cancer literate or awareness deficit ? Eur J 

Cancer.2015;51(14):2058–66. 

17. Pati S, Akhtar M, Singh A, Mallick D, Nayak S. 

Patient navigation pathway and barriers to 

treatment seeking in cancer in India: a qualitative 

inquiry. Cancer Epidemiol. 2013;37(6):973–8. 

18. Ahuja S, Chakrabarti N. To determine the level of 

knowledge regarding breast Cancer and to increase 

awareness about breast Cancer screening practices 

among a group of women in a tertiary care hospital 

in Mumbai. Internet J Public Heal. 2009;1(1):1–19. 

19. Gao, X., Qin, T., Mao, J. et al. PTENP1/miR-

20a/PTEN axis contributes to breast cancer 

progression by regulating PTEN via the PI3K/AKT 

pathway. J Exp Clin Cancer Res 38, 256 (2019). 

https://doi.org/10.1186/s13046-019-1260-6. 

20. Hu S, Xu L, Li L, Luo D, Zhao H, Li D, Peng B. 

Overexpression of lncRNA PTENP1 suppresses 

glioma cell proliferation and metastasis in vitro. 

Onco Targets Ther. 2018 Dec 21; 12:147-156. doi: 

10.2147/OTT.S182537. 

21. Gimm O, Perren A, Weng LP, Marsh DJ, Yeh JJ, 

Ziebold U, Gil E, Hinze R, Delbridge L, Lees JA, 

Mutter GL, Robinson BG, Komminoth P, Dralle H, 

Eng C. Differential nuclear and cytoplasmic 

expression of PTEN in normal thyroid tissue, and 

benign and malignant epithelial thyroid tumours. 

Am J Pathol. 2000 May;156(5):1693-700. doi: 

10.1016/S0002-9440(10)65040-7. 

22. Gu J, Tamura M, Yamada KM. Tumour suppressor 

PTEN inhibits integrin- and growth factor-

mediated mitogen-activated protein (MAP) kinase 

signalling pathways. J Cell Biol. 1998 Nov 

30;143(5):1375-83. doi: 10.1083/jcb.143.5.1375. 

23. Starink TM. Cowden's disease: analysis of fourteen 

new cases. J Am Acad Dermatol. 1984 

Dec;11(6):1127-41. doi: 10.1016/s0190-

9622(84)70270-2. 

 

http://www.ijmpo.org/text.asp?2018/39/2/215/228094
https://doi.org/10.1186/s13046-019-1260-6

