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ABSTRACT 

 

 

The aim of this study was optimization of Real Time PCR condition as 

breast cancer is one of the most common malignancies among women in 

various countries. HER2 overexpression occurs in 20-30% of breast cancers. 

HER2 gene encodes 185kDa transmembrane glycoprotein with 1255 amino 

acids. This active product triggers downstream intracellular signaling 

pathways inducing cell proliferation and cell survival. These activities can be 

done in an uncontrolled manner in the cases which HER2 expression 

undergoes up-regulation. In this study, total RNA was extracted from fresh 

tissue samples, first strand of total cDNA was synthesized and in the 

following steps, Real Time PCR was performed to be optimized. 

 

 

INTRODUCTION 

 
Breast cancer is the most prevalent cancer among women and HER2 is one the most prominent agents 

involved in breast tumorigenesis. Human Epidermal growth factor Receptor 2 (HER2) is overexpressed because of 

miscellaneous reasons and this phenomenon generally occurs in 20 to 30 percent of breast malignancies. HER2 

gene, which is called by some other names including HER2/neu, c-ErbB2 and P185HER2. HER2 product, along with 

other members of HER -HER1, HER3 and HER4- family, form active tyrosine kinase receptors on the surface of cells 
[1]. All members of HER family have similar structure, an extracellular domain which is ligand binding region, a 

lipophilic transmembrane domain and an intracellular domain which have tyrosine kinase activity. As exceptions, 

HER3 and HER2 lack an active tyrosine kinase and ligand binding domains respectively. Some intracellular signal 

transduction pathways are triggered by HER-2 activation, resulting in cell proliferation and cell survival [2-6]. HER2 

amplification occurs in 20 to 25 percent of breast cancers and causes poor prognosis [7]. In principle, HER2 

amplification changes normal epithelial tissue into an invasive carcinoma. Estrogen Receptor (ER) and HER2 

signaling pathway are the major reasons of proliferation and immortality in 85 percent of breast cancers; therefore, 

studies on HER2 and ER targeting has developed therapeutic approaches in HER2 and ER positive patients [8-12]. It 

then causes transphosphorylation of intracellular domains with tyrosine kinase activity. These phosphorylated 

receptors are becoming anchors for other proteins which play role as secondary messengers in signal transduction 

pathways. Real Time PCR is one the suitable methods used for assessment of HER2 status in breast tumor cells. 

Thus, optimization of this technique can improve preciseness of HER2 evaluation for distinguishing HER2 positive 

tumors [12-16]. 

 

MATERIALS AND METHODS 

 
Twenty to thirty milligram fresh frozen specimen was collected from each patient for RNA isolation. Mortar 

and pestle with liquid nitrogen were recruited for disruption of samples. It is followed by homogenization using a 

syringe and needle. The procedure of isolation was performed according to the manufacturer's instruction. RNA was 

then stored in RNase-free water at -70°C [17-20]. The quantity and quality of purified RNAs were measured by 
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spectrophotometer and electrophoresis in a 2% agarose gel with ethidium bromide staining respectively. Total RNA 

was then transcribed into total cDNA using RevertAid™First Strand cDNA Synthesis Kit (Fermentas). The 

manufacturer’s instruction of this kit was used for cDNA synthesis.  Synthesized cDNA was stored at -70°C [21-24].  

 

PDH was selected as the housekeeping gene. Primers were designed by AlleleID version 7.7 and Oligo 

version 7 software.  

 

Spectrophotometer, used in order to check extracted RNAs, showed 200 to 10000 nano gram amount of 

RNA per milliliter [25-30]. Agarose gel and ethidium bromide staining were used for determining the integrity of 

purified RNAs. These bands confirmed the integrity of extracted RNAs and dearth of excessive and irrelevant 

substances in final volume of extraction [31-35]. 

 

In general, the housekeeping gene (reference gene) and the main gene (HER2) should be amplified 

simultaneously at the same temperature. Temperature gradient between 54˚C to 58˚C (54˚C, 56˚C and 58˚C) 

was used for selection the best annealing temperature and 3, 58˚C was the best temperature for both HER2 and 

GAPDH cDNAs [36-40]. 

As primer dimer and other excessive bands may cause false positive results, it is necessary to obviate them 

in Real Time PCR method. Therefore; the concentration of specific primers was reduced in order to eliminate primer 

dimer bands [41-43]. Thus, a gradient of different concentrations for specific primers (0.16, 0.24 and 0.32 pm/μl) in 

58˚C were used to determine the best condition. 4, 0.32 pm/μl was the best concentration of HER2 and GAPDH 

primers for performance of Real Time PCR using SYBR Green dye [44-48].  

 

DISCUSSION 

 
Optimization of Real Time PCR method for assessment of HER-2 expression in breast cancer specimens is 

chosen because of two main reasons; first, it is one of the most dependable methods for quantitative measurement 

of mRNA and second, quantifying of HER2 expression has been used to determine prognosis in breast cancer [49].  

Except for HER2 gene amplification which accounts for 92–95% of HER2 overexpression cases, other reasons such 

as chromosome 17 polysomy and mutations in the HER2 gene or upstream regulator genes [50]. Therefore, it seems 

logical to assess transcripts of HER2 gene to encompass the whole various reasons that cause HER2 

overexpression.  

 

Real time PCR can be a sensitive, credible and cost effective method provided that conditions of its reaction 

are optimized perfectly. Under these circumstances, this technique can be applied as a dependable and powerful 

method in clinical laboratories.  

 

REFERENCES 

 
1. Yadav DK, et al. Vaccine Therapy for Pancreatic Cancer: A Battle against Deadly Cancer. J Cancer Sci Ther. 

2014;6:268-277. 

2. Nakamura T, et al. Paradoxical Augmentation of Tumor Angiogenesis Combined with Down-Regulation of IP-

10 after Adenovirus-Mediated Transfer of Vasohibin-1 Gene in Cancer Cells. J Cancer Sci Ther.2014;6:289-

297. 

3. Ricci F, et al. Ovarian Cancer Recurrence: Role of Ovarian Stem Cells and Epithelial-to-Mesenchymal 

Transition. J Cancer Sci Ther.2014;6:298-305. 

4. Shukla A and Shukla A. Current Therapies for Malignant Mesothelioma. J Cancer Sci Ther.2014; 6:306-

309. 

5. Danquah M, Polycarbonate Micelles for Cancer Therapy. J Cancer Sci Ther.2014;6:310-313. 

6. Oleksyszyn J,et al. Cancer â€“ Could it be Cured? A Spontaneous Regression of Cancer, Cancer Energy 

Metabolism, Hyperglycemia-Hypoglycemia, Metformin, Warburg and Crabtree Effects and a New 

Perspective in Cancer Treatment. J Cancer Sci Ther.2014;6:056-061. 

7. Sinha D, et al. Chronic Low Level Arsenic Exposure Inflicts Pulmonary and Systemic Inflammation. J Cancer 

Sci Ther.2014;6:062-069. 

8. Lee G,et al.The Relationships between Toll-like Receptors and RP215-associated Immunoglobulins 

Expressed by Cancer Cells. J Cancer Sci Ther.2014;6: 077-080. 



Research and Reviews: Journal of Medicinal & Organic 

Chemistry 

 

155 JOMC | Volume 3 | Issue 2 | September, 2016 

9. Rodríguez J, et al. Fractal and Euclidean Geometrical Diagnosis of Cervix Cytology. J Cancer Sci 

Ther.2014;6:081-086. 

10. Kryczyk M, et al. Exercise and Shark Liver Oil Supplementation Reduce Tumor Growth and Cancer Cachexia 

in Walker 256 Tumor Bearing Rats. J Cancer Sci Ther.2014;6: 087-093. 

11. Baoudi O, et al. Polymorphisms (C677T and A1298C) of MTHFR Gene in Sporadic Gastro-intestinal Cancers 

in Tunisian Population: Interaction with Dairy Products, Treatment and Prognostic Factors. J Cancer Sci 

Ther.2014; 6: 001-008. 

12. Blighe K, Cancer Mutations and their Tissue-specific Nature. J Cancer Sci Ther.2014;6: 009-011. 

13. Dogra A and Patterh MS, CT and MRI Brain Images Registration for Clinical Applications. J Cancer Sci 

Ther.2014;6: 018-026. 

14. Brančíková D, et al. Bone Markers in the Treatment of Cancer Related Bone Disease in Patients with 

Metastatic Breast Cancer. J Cancer Sci Ther.2014;6: 027-031. 

15. Gunda V and Sudhakar YA, Regulation of Tumor Angiogenesis and Choroidal Neovascularization by 

Endogenous Angioinhibitors. J Cancer Sci Ther.2013;5: 417-426. 

16. Alsabbak H, et al. The Association of Adjuvant Trastuzumab (Herceptin) with Radiation Recall Dermatitis: A 

Case Study. J Cancer Sci Ther.2013;5: 427-429. 

17. Davis PJ, et al.Incomplete Success of Angioinhibitor Therapy in Cancer: Estimation of Contribution of 

Proangiogenic Activity of Patient Thyroid Hormone. J Cancer Sci Ther.2013;5: 441-445. 

18. Souza MA, et al.Polymorphisms in the Estrogen Receptor Alpha Gene and Mammographic Density Result 

Study in Brazilian Women. J Cancer Sci Ther.2013;5: 446-451. 

19. Gomez-Cabrero A, Wrasidlo W, Reisfeld RA (2013) NF-κB Inhibitor IMD-0354 Targets Human Non-Small 

Cell Lung Cancer Stem Cells and Combined with Chemotherapy Reduces Multidrug Resistance. J Cancer 

Sci Ther 5: 300-312. 

20. Neerati P, et al. Curcumin Regulates Colon Cancer by Inhibiting P-Glycoprotein in In-situ Cancerous Colon 

Perfusion Rat Model. J Cancer Sci Ther.2013;5:313-319. 

21. Salles B, et al. DNA-PK, a Pharmacological Target in Cancer Chemotherapy and Radiotherapy? J Cancer Sci 

Ther.2011;S8: 001. 

22. LÃ³pez-GonzÃ¡lez A, et al. DNA Damage and Repair in Cancer Therapy. J Cancer Sci Ther.2012;S8: 002. 

23. Sinha P, et al. Cellular Responses to the DNA Damaging Natural Compound Leinamycin. J Cancer Sci 

Ther.2012;S8:003. 

24. Elias EG and Sharma BK. Targeting Melanoma Sites in Vivo can Induce Complete Tumor Ablation and 

Prolong Patient Survival: An Exploratory Study. J Cancer Sci Ther.2013;5:244-248. 

25. Van Vuurden DG, et al. Cytotoxicity and Radiosensitization of High Grade Glioma Cells by CI-1033, an 

Irreversible Pan-ErbB Inhibitor. J Cancer Sci Ther.2013;5:249-255. 

26. Gangadhara Reddy S, et al. Novel Antiproliferative and Antioxidant Role of BjAnn1, a Mustard Annexin 

Protein in Human Glioblastoma Cell Lines. J Cancer Sci Ther.2013;5:256-263. 

27. Tsai YC, et al. A Prevalent Cancer Associated Glycan, Globo H Ceramide, Induces Immunosuppression by 

Reducing Notch1 Signaling. J Cancer Sci Ther.2013;5:264-270. 

28. Manjamalai A and Grace B, Chemotherapeutic Effect of Essential Oil of Wedelia chinensis (Osbeck) on 

Inducing Apoptosis, Suppressing Angiogenesis and Lung Metastasis in C57BL/6 Mice Model.J Cancer Sci 

Ther.2013;5:271-281. 

29. Bouchelouche K, et al. PET/CT and MRI in Bladder Cancer. J Cancer Sci Ther. 2012;S14: 001. 

30. Tang Y, et al.Similar Gene Regulation Patterns for Growth Inhibition of Cancer Cells by RP215 or Anti-

Antigen Receptors. J Cancer Sci Ther.2013;5:200-208. 

31. Tsukahara T, et al. New Insights into the PTBAssociated Splicing Factor (PSF) and Peroxisome Proliferator-

Activated Receptor gamma (PPARγ) in Colorectal Carcinogenesis. J Cancer Sci Ther.2013;5:209-211. 

32. Kondoh N, et al. Comprehensive Study of Oral Squamous Cell Carcinoma Patients Using Blood Samples 

and Gene Expression Profiles. J Cancer Sci Ther. 2012;S18:001. 

33. Duquesne M, et al. Metabonomics: on the Road to Detect Diagnostic Biomarkers in Endemic (Balkan) 

Nephropathy. Evaluation in a Retrospective Pilot Project. J Cancer Sci Ther. 2012;S18: 002. 



Research and Reviews: Journal of Medicinal & Organic 

Chemistry 

 

156 JOMC | Volume 3 | Issue 2 | September, 2016 

34. Matalka KZ, et al. Enhancing Doxorubicin-Induced MCA-Fibrosarcoma Cytotoxicity by an Eriobotrya japonica 

Hydrophilic Butanol-Treated Extract through Natural Killer Cells Activation. J Cancer Sci Ther. 

2012;S18:003. 

35. Ramakrishna SC, Role of Leptomycin in p53 Induced Apoptosis. J Cancer Sci Ther . 2013;5: 158-181. 

36. Aljada A, et al. Induction of Stress Induced Premature Senescence by Sirtuin-7 Inhibition: A Novel 

Mechanism for Multi Drug Resistance. J Cancer Sci Ther. 2013;5:182-189. 

37. El-Sayed MI, et al. Quality of Life in Bladder Cancer Patients Treated with Radical Cystectomy and 

Orthotopic Bladder Reconstruction versus Bladder Preservation Protocol. J Cancer Sci Ther. 2013;5:190-

193. 

38. El-Sayed MI, et al. Quality of Life in Bladder Cancer Patients Treated with Radical Cystectomy and 

Orthotopic Bladder Reconstruction versus Bladder Preservation Protocol. J Cancer Sci Ther. 2013;5:190-

193. 

39. Troyer D, Cell-Based Targeting of Anti-Cancer Nanotherapy to Tumors. J Cancer Sci Ther. 2013;5:  142-143. 

40. Mir R, et al. Epigenetic Silencing of DAPK1 Gene is Associated with Faster Disease Progression in India 

Populations with Chronic Myeloid Leukemia. J Cancer Sci Ther. 2013;5:144-149. 

41. Ratke J, et al. A Novel Role of Adiponectin: Stimulator of Human SW480 Colon Carcinoma Cell Migration by 

Inducing an Autocrine IL-8 and MCP-1 Loop. J Cancer Sci Ther. 2013;5: 150-157. 

42. Periasamy J, et al. Nimesulide and Celecoxib Inhibits Multiple Oncogenic Pathways in Gastric Cancer Cells. 

J Cancer Sci Ther. 2013;5: 126-136. 

43. Kamble P, et al. Ultrastructural and Antioxidant Studies of Etoposide Treated Kidney of Rat. J Cancer Sci 

Ther. 2013;5:137-141. 

44. Bhuvaneswari R, et al.Combined use of anti-VEGF and anti-EGFR Monoclonal Antibodies with 

Photodynamic Therapy Suppresses Tumor Growth in an In vivo Tumor Model J Cancer Sci Ther. 

2013;5:100-105. 

45. Hammor YA and Hasan Y. Prevention and Management of High Dose Methotrexate Toxicity. J Cancer Sci 

Ther. 2013;5:106-112. 

46. Javanbakht J, et al.Evaluation of Metastatic Cholangiocarcinoma in a Spitz Dog. J Cancer Sci Ther. 

2013;5:113-114. 

47. Nieder C, et al. Landmark Studies in Radiation Oncology: Has the Pattern of Publication Changed? J Cancer 

Sci Ther  2013;5:115-118. 

48. Nair HB, et al. 1205Lu Human Metastatic Melanoma Cells, not Human! J Cancer Sci Ther. 2013. 5: 119-

119. 

49. Bradford SA and Khan A Individualizing Chemotherapy using the Anti-Diabetic Drug, Metformin, as an 

â€œAdjuvantâ€: An Exploratory Study. J Cancer Sci Ther, 2013;5: 120-125. 

50. Vidhyalakshmi R and Vallinachiyar C. Apoptosis of Human Breast Cancer Cells (MCF-7) Induced by 

Polysacccharides Produced by Bacteria. J Cancer Sci Ther. 2013;5: 031-034. 

 


