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ABSTRACT 

WHO has reported that, 2.3 million women were diagnosed with breast cancer in 2021 and 685000 

deaths occur globally due to breast cancer. As estimated at the end of 2020, there were 7.8 million 

women diagnosed with breast cancer in the past 5 years were alive, making it the world’s most 

prevalent cancer. Breast cancer is the most common cancer type in Indian female, and many patients 

suffer from recurrences and metastasis. There is no marker to predict the severity and invasiveness 

of breast cancer. Single-stranded, non-coding RNA molecules called microRNAs (miRNAs) control 

the expression of target genes through post-transcriptional alterations . Numerous studies suggested 

that miRNA has a promising role in the diagnosis and prognosis of various malignancies. In a 

number of malignancies, including gastric cancer, esophageal squamous cell carcinoma, breast 

cancer, and prostatic cancer, miR-22 is aberrantly expressed either up or down. miRNA-22 may be 

used a diagnostic as well as prognostic marker for breast cancer. 
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BACKGROUND:  

Breast cancer is the most common cancer in Indian females [1]. Incidence of metastatic breast 

cancer (MBC) has been reported to be approximately 5% to 25% from various centres in India [2,3]. 

MBC is unlikely to be cured; meaningful improvements in survival have been seen, coincident with 

the introduction of newer systemic therapies in Western literature [4,5]. MBC carries a poor 

prognosis in the Indian subcontinent, 5-year and 10-year overall survival have been reported to be 

22% and 5% [6]. 

MicroRNAs (miRNAs) are non-coding, single-stranded RNA molecules that regulate target gene 

expression via post-transcriptional modifications [7,8]. Several studies indicated the promising role 

of miRNA in the diagnosis and outcome prediction in several cancers [9,10]. The miR-22  

aberrantly expressed upregulation or downregulation in various cancers, such as prostatic cancer, 

esophageal squamous cell carcinoma, breast cancer, and gastric cancers [11–14]. Besides, reports 

also showed that miR-22 may prominently influence cancer biological behaviours, such as 

proliferation, invasion and metastasis, and it genetically alters expression of numerous related genes, 

which unveils the intrinsic mechanisms of miR-22 in regulating cancer formation by means of 

multi-approaches and multi-layers, indicating the central roles of miR-22 in manipulating the 

occurrence and development of different cancers[15-17].  

miR-22 has been reported to biologically impinge on the processes of senescence, energy supply, 

angiogenesis, EMT (epithelial-mesenchymal transition), proliferation, migration, invasion, 
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metastasis and apoptosis, but also it genetically or epigenetically exerts dual (inhibitory/promoting 

cancer) effects in various cancers via CNAs (copy number alterations), SNPs (single nucleotide 

polymorphisms), methylation, acetylation and even more momentously hydroxymethylation. 

Additionally, miR-22 expression may fluctuate with cancer progression in the body fluids of cancer 

patients and miR‑ 22 could amplify its inhibitory or promoting effects through partaking in positive 

or negative feedback loops and interplaying with many other related miRNAs in the cascade of 

events, making it possible for miR-22 to be a promising and complementary or even independent 

cancer biomarker in some cancers and engendering profound influences on the early diagnosis, 

therapeutics, supervising curative effects and prognosis. 

 

Recently, several studies indicated the promising role of miRNA in the diagnosis and outcome 

prediction in several cancers [9,18-22]. MicroRNAs (miRNAs) are a family of small non-coding 

RNAs that regulate a wide array of biological processes including carcinogenesis. In cancer cells, 

miRNAs have been found to be heavily dysregulated. miRNAs regulate target gene expression via 

post-transcriptional processing. 

Hanahan and Weinberg have proposed the abnormal miRNA expression in tumors, it is believed 

that the dysregulated miRNAs could affect one or several of the cancer hallmarks for tumor 

initiation and progression[23]. Depending on their target genes, miRNA could function as either 

oncogene (oncomiRNAs) or tumor suppressor(tsmiRs) under certain circumstances.  

The role of miRNA dysregulation in breast cancer was first reported in 2005. Various studies have 

shown altered expression of miRNAs in breast cancer and their role in breast cancer occurrence and 

development[24].OncomiRNAs are usually upregulated in breast cancer, suppressing the expression 

of potential tumor suppressor genes and leading to breast malignancy [25]. Conversely, tsmiRNAs 

can inhibit the expression of oncogenes that promote breast tumorigenesis [26]. Therefore, their 

downregulation can lead to breast malignancy. 

The miR-22 has been aberrantly expressed,either upregulated or downregulated in various cancers, 

such as prostatic cancer, oesophageal squamous cell carcinoma, breast cancer, and gastric cancers 

[11–14]. Recently various studies have indicated the role of miRNA-22 3p in breast cancer. It has 

been demonstrated that miR-22 is down regulated in estrogen receptor alpha-positive human breast 

cancer tissues and cell lines, and overexpression of miR-22 could inhibit the growth of breast cancer 

cells via directly targeting estrogen receptor alpha [27, 28]. It was also found that miRNA-22 

inhibits the growth and metastasis of breast cancer cells by targeting GLUT1, EVI-1, PHF8, and 

CD147, and downregulation of miR-22 was significantly correlated with the TNM stage, local 

relapse, distant metastasis, and survival time of patients with breast cancer [29- 33]. In addition, 

miR-22 can also inhibit lipid and folate metabolism in breast cancer cells. The suppressed 

expressions of miR-22 target genes are associated with poorer outcomes in breast cancer patients, 

suggesting a beneficial effect of miR-22 on clinical outcomes in breast cancer [34]. On the contrary, 

Damavandi reported that miR-22 exhibited a significant upregulation in breast invasive ductal 

carcinoma tissues compared with their matched non-tumor tissues [13]. Pandey et al reported that 

miR-22 was upregulated in breast cancer, which is associated with poor overall survival 

[35].Furthermore, miR-22 is a promising prognostic biomarker for breast cancer, and ectopic 

expression of miR-22 inhibits the proliferation and invasion of breast cancer cells by targeting 

GLUT1 [29].Many targets of miR-22, have been identified in the last 10 years, confirming the 

importance of miR-22 in tumorigenesis[36]. 

A study demonstrated that miR-22 expression was downregulated and sirt1 was upregulated in 

breast cancer cells. Further studies revealed that exogenous expression of miR-22 suppressed 

tumorigenesis and improved adiosensitivity of breast cancer cells by targeting sirt1. Therefore, miR-

22 may be a promising therapeutic target for the treatment of breast cancer [37]. 

Song et al suggested that miR-22 have decreased expression in breast cancer tissues relative to 

healthy, non-tumor tissues[38]. Forced expression of both miR-365 and miR-22 through miRNA 
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mimics gave rise to decreased breast cancer cell growth and increased sensitivity to fluorouracil and 

paclitaxel, respectively. miR-365 and miR-22 gain their functions in overcoming chemoresistance 

through respectively targeting GALNT4 and NRAS. GALNT4 is responsible for glycosylation-

based post-transcriptional protein modification, whereas NRAS is an oncogenic activator of 

PI3K/Akt-, MAPK/ERK-, and NF-κB kinase-associated pathways; both are therefore important for 

cell proliferation and tumor progression [38,39].However, whether other targets of miR-22 exist in 

breast cancer still needs to be studied.  Hence the study is intended to investigate the clinical 

significance of miR-22 expression in breast cancer patients as compared to healthy individuals. 

Moreover there are no studies have evaluated the expression of miRNA-22 in blood serum/plasma. 

The study also aims to assess whether miR 22-3p be used as a biomarker for predicting breast 

cancer.  

 

Objectives of the Study: 

Primary Objectives of our study are to 

a) compare the miRNA-22 expression in serum of  breast cancer patients as compared to  healthy 

individuals 

b) find the association of miRNA-22 expression and breast cancer 

c) find the association of miRNA-22 expression with the clinical  staging of breast cancer so as to 

find its association with the disease progression 

Secondary objectives are to  

a) Evaluate the quality of life of the breast cancer patients 

b) Find the association between the miRNA-22 expression and QOL 

 

Methodology: 

i.Study design: Observational cross sectional 

ii.Sample size: 

Sample size =                         
       

 

S
2
 =

  
     

  

 
 =

                 

 
 = 0.74 

 
(  

 

   
)
      

          

          

                      n = 2(0.74) [1.96+0.84]
2 

/ (0.4)
2 

= 73 

 

Total sample size will be 73 cases and 73 controls[40] 

 

iii. Project implementation Plan 

Study site: Molecular division of Central research laboratory,KSHEMA in collaboration with 

Department of Oncology, Justice K S Hegde charitable Hospital, Mangalore. 

 

Inclusion Criteria: Patients fulfilling all below mentioned criteria will be included in the study; 

Group I: Seventy three diagnosed breast cancer patients in any stage of the disease,irrespective of 

ER/PR/HER status 

Group II: seventy three healthy, age matched women 

 

Exclusion Criteria: Patient having any one of the following criteria will be excluded: 
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Associated illnesses like DM, congestive heart disease, MI and autoimmune disorders where 

miRNA may have a role 

 

Ethics Review 

 NITTE University Central Ethics Committee approval will be obtained prior to the study 

 Written Informed Consent will be taken from the patients. 

 

Sample collection and analysis 

Sampling: 

 5mL of whole blood (EDTA) will be collected at the time of diagnosis 

 Sample will be stored at stored at -80°C 

 Clinical documentation of patient demographics, ER/PR &amp; HER2 status, 

 treatments, responses and survival will be done 

 Clinical documentation of pattern of metastases (bone only vs. visceral) if any 

 

Gene (mRNA) Expression by Real time PCR(qPCR) Analysis 

a. RNA extraction 

Five millilitres of whole blood will be collected in to two 2.5 mL PAX gene blood RNA tubes and 

will be stored at −80°C until RNA isolation. RNA will be isolated from blood, using the PAX gene 

system and following the manufacturer’s instructions. Briefly, PAX gene Blood RNA tubes will be 

centrifuged, and the pellets will be washed and resuspended in buffer. Using the PAXgene Blood 

RNA Kit, lysis buffer will be applied to the resuspended pellets, and RNA purification and 

extraction will be performed using the columns. The extracted RNA will be stored at –80˚C until 

further analysis. 

 

b. cDNA Synthesis 

Purity and RNA concentration will be assessed by measuring the absorbance at 260 and 280nm 

using Nano drop 2000. 1 ug of RNA will be converted into cDNA by using High Capacity cDNA 

Reverse Transcription Kit. The gene-specific suitable oligonucleotide primers will be used. 

 

c. Real time PCR(qPCR) 

CFX96 Real-Time PCR Detection System will be used for evaluating the gene expression levels by 

using SYBR green and probe master mix (Roche, Indianapolis, IN). 

In order to confirm the presence of a single PCR product in PCR reaction, melting curve analysis 

will be performed. Relative fold change will be calculated by using 2–ΔCt method 

(Livak&amp;amp; Schmittgen, 2001). 

 

Clinical Evaluation 

Size of the tumor, lymph node involvement and distant metastasis will be assessed and their 

association with miRNA expression will be evaluated. 

QOL of the patients will be measured and screening for psychologic morbidity will be assessed 

usingtwo instruments: the European Organization for Research and Treatment of Cancer Quality of 

Life Questionnaire–Core 30, version 2.0 (EORTC QLQ-C30), and the Hospital Anxiety and 

Depression Scale (HADS)[41,42]. 

 

Functional Assessment of Cancer Therapy-Breast cancer  

Health-related QOL was measured with the Functional Assessment of Cancer Therapy-Breast 

cancer (FACT-B) version 4 which comprises of 36-items to measure both the 27-item general QOL 

associated with cancer (FACT-G) and the additional 9-item breast cancer related QOL, breast 
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cancer subscale (BCS). The subscales of FACT-G are physical well-being (PWB), functional well-

being (FWB), emotional well-being (EWB), and social/family well-being (SWB). The psychometric 

properties of the FACT-B are well documented [43] and validated in Korean population [44]. The 

test was conducted and scored in accordance with the instructions of the version 4 provided by the 

Functional Assessment of Chronic Illness Therapy (FACIT) Measurement System (www.facit.org). 

A total FACT-B score is calculated by summing the subscales. The instrument asks respondents to 

rate how true each statement is for the last 7 days with a response scale ranging from 0 (not at all) to 

4 (very much).  

 

Global QOL  

The overall QOL of the patients was assessed using the Ladder of Life, a single-item measure. The 

respondents are asked to circle the number that represents how they feel at the present time. One 

represents the worst possible life and 10 represents the best possible life, Ladder of Life is widely 

used scale and provides a good summary of QOL [45]. 

 

Statistical analysis 
The values will be expressed as mean ± S.D/SEM for parametric data and median (interquartile 

range) for nonparametric data and will be analyzed using statistical package for social sciences 

(SPSS), version 23.0 software. Chi-square test will be used to find the association of miRNA 

expression and breast cancer as well as severity of the disease (staging).Mann Whitney U test will 

be used to compare miRNA levels of different groups.Chisquare test will be used to find the 

association of QOL of Ca breast patients on adjutant therapy and miRNA 22 expressions. 

 

Significance of proposed study 

miR-22 expression could be a promising biomarker in the diagnosis and outcome prediction of 

breast cancer.There is no established biomarker for the prediction of metastasis in carcinoma of 

breast so far. If miRNA-22 emerges to be a potential biomarker for detection of cancer or in 

predicting metastasis, it may help in personalizing the therapy which may lead to better 

prognosis.Early detection and treatment will definitely improve quality of life of breast cancer 

patients. 

 

 Expected Outcome 

 This study may reveal the miRNA 22 expression pattern prevailing in Coastal Karnataka and 

North Kerala region. 

  This study might reveal that miRNA 22 expression in plasma may be a potential biomarker to 

predict metastasis in breast cancer patients 

 This study may also guide or help the oncologists to personalize the treatment in breast cancer.  

 It may help to overcome the challenges faced in treating Ca breast casesby giving an insight in to 

chemo sensitivity interms of patient well being. 

 

REFERENCES: 

1. Malvia S, Bagadi SA, Dubey US, Saxena S. Epidemiology of breast cancer in Indian women. 

Asia‐ Pacific Journal of Clinical Oncology. 2017;13(4):289-95. 

 

2. Agarwal G, Ramakant P. Breast cancer care in India: the current scenario and the challenges for 

the future. Breast care. 2008;3(1):21-7. 

 

3. Gogia A, Raina V, Deo SV, Shukla NK, Mohanti BK. Triple-negative breast cancer: An 

institutional analysis. Indian journal of cancer. 2014;51(2):163. 

http://www.facit.org/


European Journal of Molecular & Clinical Medicine  
 

ISSN 2515-8260      Volume 09, Issue 07, 2022  
 

9050 

4. Gennari A, Conte P, Rosso R, Orlandini C, Bruzzi P. Survival of metastatic breast carcinoma 

patients over a 20‐ year period: A retrospective analysis based on individual patient data from 

six consecutive studies. Cancer. 2005;104(8):1742-50. 

 

5. Dafni U, Grimani I, Xyrafas A, Eleftheraki AG, Fountzilas G. Fifteen-year trends in metastatic 

breast cancer survival in Greece. Breast cancer research and treatment. 2010;119(3):621-31. 

 

6. Chopra R. The Indian scene. Journal of clinical oncology: official journal of the American 

Society of Clinical Oncology. 2001;19(18):106S-11S. 

 

7. Mohr AM, Mott JL. Overview of microRNA biology. Semin Liver Dis.2015;35(1):3–11. 

 

8. Lai EC. Micro RNAs are complementary to 3′ UTR sequence motifs that mediate negative post-

transcriptional regulation. Nature genetics. 2002;30(4):363-4. 

 

9. Mirzaei H, Masoudifar A, Sahebkar A, Zare N, Sadri Nahand J, Rashidi B et al. MicroRNA: A 

novel target of curcumin in cancer therapy. Journal of cellular physiology. 2018;233(4):3004-15. 

 

10. Liu SY, Li XY, Chen WQ, Hu H, Luo B, Shi YX et al. Demethylation of the MIR145 promoter 

suppresses migration and invasion in breast cancer. Oncotarget. 2017;8(37):61731. 

 

11. Knyazev E, Samatov T, Fomicheva K, Nyushko K, Alekseev B, Shkurnikov M. MicroRNA hsa-

miR-4674 in hemolysis-free blood plasma is associated with distant metastases of prostatic 

cancer. Bulletin of Experimental Biology & Medicine. 2016;161(1). 

 

12. Yang C, Ning S, Li Z, Qin X, Xu W. miR-22 is down-regulated in esophageal squamous cell 

carcinoma and inhibits cell migration and invasion. Cancer cell international. 2014;14(1):1-6. 

 

13. Damavandi Z, Torkashvand S, Vasei M, Soltani BM, Tavallaei M, Mowla SJ. Aberrant 

expression of breast development-related microRNAs, miR-22, miR-132, and miR-212, in 

breast tumor tissues. Journal of breast cancer. 2016;19(2):148. 

 

14. Yang M, Jiang N, Cao QW, Sun Q. EDD1 predicts prognosis and regulates gastric cancer 

growth in vitro and in vivo via miR-22. Biological chemistry. 2016. 

 

15. Budd WT, Seashols-Williams SJ, Clark GC, Weaver D, Calvert V, Petricoin E et al. Dual action 

of miR-125b as a tumor suppressor and oncomiR-22 promotes prostate cancer tumorigenesis. 

PLoS One. 2015;10(11):e0142373. 

 

16. Xu D, Takeshita F, Hino Y, Fukunaga S, Kudo Y, Tamaki A et al. miR-22 represses cancer 

progression by inducing cellular senescence. Journal of Cell Biology. 2011;193(2):409-24. 

 

17. Pasqualini L, Bu H, Puhr M, Narisu N, Rainer J, Schlick B et al. miR-22 and miR-29a are 

members of the androgen receptor cistrome modulating LAMC1 and Mcl-1 in prostate cancer. 

Molecular endocrinology. 2015;29(7):1037-54. 

 

18. Rupaimoole R, Slack FJ. MicroRNA therapeutics: towards a new era for the management of 

cancer and other diseases. Nature reviews Drug discovery. 2017;16(3):203. 

 



European Journal of Molecular & Clinical Medicine  
 

ISSN 2515-8260      Volume 09, Issue 07, 2022  
 

9051 

19. Sethi S, Sethi S, Bluth MH. Clinical implication of microRNAs in molecular pathology: an 

update for 2018. Clinics in laboratory medicine. 2018;38(2):237-51. 

 

20. Lee SH, Jung YD, Choi YS, Lee YM. Targeting of RUNX3 by miR-130a and miR-495 

cooperatively increases cell proliferation and tumor angiogenesis in gastric cancer cells. 

Oncotarget. 2015;6(32):33269. 

 

21. Yu L, Zhou L, Cheng Y, Sun L, Fan J, Liang J et al. MicroRNA-543 acts as an oncogene by 

targeting PAQR3 in hepatocellular carcinoma. American journal of cancer research. 

2014;4(6):897. 

 

22. Li PL, Zhang X, Wang LL, Du LT, Yang YM, Li J et al. MicroRNA-218 is a prognostic 

indicator in colorectal cancer and enhances 5-fluorouracil-induced apoptosis by targeting 

BIRC5. Carcinogenesis. 2015;36(12):1484-93. 

 

23. Hanahan D, Weinberg RA. Hallmarks of cancer: the next generation. cell. 2011;144(5):646-74. 

 

24. Mv I, Ferracin M, Liu CG, Veronese A, Spizzo R, Sabbioni S et al. MicroRNA gene expression 

deregulation in human breast cancer. Cancer Res. 2005;65(16):7065-70. 

 

25. Wang W, Luo YP. MicroRNAs in breast cancer: oncogene and tumor suppressors with clinical 

potential. Journal of Zhejiang University-SCIENCE B. 2015;16(1):18-31. 

 

26. Corcoran C, Friel AM, Duffy MJ, Crown J, O'Driscoll L. Intracellular and extracellular 

microRNAs in breast cancer. Clinical chemistry. 2011;57(1):18-32. 

 

27. Pandey DP, Picard D. miR-22 inhibits estrogen signaling by directly targeting the estrogen 

receptor α mRNA. Molecular and cellular biology. 2009;29(13):3783. 

 

28. Xiong J, Yu D, Wei N, Fu H, Cai T, Huang Y. An estrogen receptor α suppressor, 

microRNA‐ 22, is downregulated in estrogen receptor α‐ positive human breast cancer cell lines 

and clinical samples. The FEBS journal. 2010;277(7):1684-94. 

 

29. Chen B, Tang H, Liu X, Liu P, Yang L, Xie X et al. miR-22 as a prognostic factor targets 

glucose transporter protein type 1 in breast cancer. Cancer Letters. 2015;356(2):410-7. 

 

30. Patel JB, Appaiah HN, Burnett RM, Bhat-Nakshatri P, Wang G, Mehta R et al. Control of EVI-1 

oncogene expression in metastatic breast cancer cells through microRNA miR-22. Oncogene. 

2011;30(11):1290-301. 

 

31. Xu D, Takeshita F, Hino Y, Fukunaga S, Kudo Y, Tamaki A et al. miR-22 represses cancer 

progression by inducing cellular senescence. Journal of Cell Biology. 2011;193(2):409-24. 

 

32. Kong LM, Liao CG, Zhang Y, Xu J, Li Y, Huang W et al. A regulatory loop involving miR-22, 

Sp1, and c-Myc modulates CD147 expression in breast cancer invasion and metastasis. Cancer 

research. 2014;74(14):3764-78. 

 

33. Shao P, Liu Q, Maina PK, Cui J, Bair TB, Li T et al. Histone demethylase PHF8 promotes 

epithelial to mesenchymal transition and breast tumorigenesis. Nucleic acids research. 

2017;45(4):1687-702. 



European Journal of Molecular & Clinical Medicine  
 

ISSN 2515-8260      Volume 09, Issue 07, 2022  
 

9052 

34. Koufaris C, Valbuena GN, Pomyen Y, Tredwell GD, Nevedomskaya E, Lau CH et al. 

Systematic integration of molecular profiles identifies miR-22 as a regulator of lipid and folate 

metabolism in breast cancer cells. Oncogene. 2016;35(21):2766-76. 

 

35. Pandey AK, Zhang Y, Zhang S, Li Y, Tucker-Kellogg G, Yang H et al. TIP60-miR-22 axis as a 

prognostic marker of breast cancer progression. Oncotarget. 2015;6(38):41290. 

 

36. Tsuchiya N, Izumiya M, Ogata-Kawata H, Okamoto K, Fujiwara Y, Nakai M et al. Tumor 

suppressor miR-22 determines p53-dependent cellular fate through post-transcriptional 

regulation of p21. Cancer research. 2011;71(13):4628-39. 

 

37. Zhang X, Li Y, Wang D, Wei X. miR-22 suppresses tumorigenesis and improves 

radiosensitivity of breast cancer cells by targeting Sirt1. Biological research. 2017;50(1):1-0. 

 

38. Song YK, Wang Y, Wen YY, Zhao P, Bian ZJ. MicroRNA-22 suppresses breast cancer cell 

growth and increases paclitaxel sensitivity by targeting NRAS. Technology in cancer research & 

treatment. 2018;17:1533033818809997. 

 

39. Zhang J, Zhang Z, Wang Q, Xing XJ, Zhao Y. Overexpression of microRNA-365 inhibits breast 

cancer cell growth and chemo-resistance through GALNT4. Eur Rev Med Pharmacol Sci. 

2016;20(22):4710-8. 

 

40. Hussein NA, El Kholy ZA, Anwar MM, Ahmad MA, Ahmad SM. Plasma miR-22-3p, miR-

642b-3p and miR-885-5p as diagnostic biomarkers for pancreatic cancer. Journal of cancer 

research and clinical oncology. 2017;143(1):83-93. 

 

41. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ et al. The European 

Organization for Research and Treatment of Cancer QLQ-C30: a quality-of-life instrument for 

use in international clinical trials in oncology. JNCI: Journal of the National Cancer Institute. 

1993;85(5):365-76. 

 

42. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta psychiatrica 

scandinavica. 1983;67(6):361-70. 

 

43. Brady MJ, Cella DF, Mo F, Bonomi AE, Tulsky DS, Lloyd SR et al. Reliability and validity of 

the Functional Assessment of Cancer Therapy-Breast quality-of-life instrument. Journal of 

clinical oncology. 1997;15(3):974-86. 

 

44. Yoo H, Suh C, Kim S, Eremenco S, Kim H, Kim S. Korean translation and validation of the 

functional assessment of cancer therapy-lung (FACT-L) version 4. Quality of life research. 

2006;15(1):161-6. 

 

45. Schag CA, Heinrich RL, Aadland RL, Ganz PA. Assessing problems of cancer patients: 

psychometric properties of the cancer inventory of problem situations. Health Psychology. 

1990;9(1):83. 

 

  



European Journal of Molecular & Clinical Medicine  
 

ISSN 2515-8260      Volume 09, Issue 07, 2022  
 

9053 

13. Timeline 

Timeline: 2 years 

Table:  – Work plan 

First 6 months:  Standardization of all procedures, commencement  of 

patient enrolment(20%) collection of samples  

Second 6 months:    Further enrolment of patients(40%) and analysis of  

samples 

Third 6 months:  Further enrolment of patients (40%) and analysis of 

samples 

Fourth 6 months  statistical analysis, report writing and publication 

 

Budget  

Item 1
st
 Year  (INR) 2

nd
 Year  (INR)  Total (INR) 

Consumables for mRNA Analysis: 

2.5ml PAXgene blood RNA tubes, 

PAX gene RNA kit, 

High Capacity cDNA Reverse 

Transcriptase Kit, 

Gene specific oligonucleotide primer, 

SYBR green probe master mix. 

150000 50000 200000 

 

 

 


