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Since the discovery of oncogenic receptor by George Zhu from oncogenic pml/RARa fusion in the etiology of a specific APL and andro-
gen/oncogenic androgen receptor signaling in hormonal tumorigenesis in 1989s [1-7], many studies are dedicated on their clinical target-
ing therapy. At present, thousands of publications and over 100 global journals cited this scientific terminology ‘oncogenic receptor and 
its target therapy or oncogenic receptor (tyrosine) kinase in tumours. The traditionally accepted view is that normal epidermal growth 
factor receptor (EGFR) is no tumorigenic [8]. Epidermal growth factor (EGF) consists of 53 amino acids residues and contain intramo-
lecular disulfide bonds that are required for its biological activity [9-11]. EGF can stimulate or inhibit proliferation and differentiation in a 
wide variety of cells, e.g. epidermal cells, corneal epithelial cells, fibroblasts, myofibroblasts, keratocytes and angiogenesis. EGF is thought 
play a fundamental role in body tissue during development ad in the adult. EGF interact with a specific EGF receptor which located at the 
cell surface [12]. Recently, it has been indicated that EGF was found to exert its effects on superficial burn [13,14], wound healing, diabetic 
foot ulcer [15,16] and break a novel therapeutic strategy. In addition, cosmetics rich in EGF have the advantages of wrinkle removal, whit-
ening, skin elasticity and anti-skin aging and in the amount of erythema and sebum control on skin care. In this regard, George Zhu and 
Zhi QW [11] in this field have successfully prepared a series of 68 bottles of Shampoo liquid (New Washing) and 20 bottles of recombinant 
human EGF (rhEGF) spray, and 3 bottles of EGF-Silvadene ointment into market. The initial results indicated that prepared rhEGF is safe 
and available in clinical wound healing and this may assist wound healing time.

On the other hand, tumour cells share oncogenic receptors [17,18]. The oncogenic receptor EGFRvIII is like this case. EGFvIII is char-
acterized by the exons 2 - 7 deletion of EGFRmRNA, which is correspond to its cDNA nucleotides 275-1075 and encoding 6-276 amino 
acids in the EGFR protein. The 801 bp deletion in the extracellular domain of EGFR gene results in truncation of normal EGFR protein, 
leading to the form of a 145 kda receptor [8]. Progressive gliomas often had a truncated and oncogenic epidermal growth factor receptor, 
also oncogenic receptor EGFRvIII. Uptake of tumor cells derived microvesicles containing oncogenic EGFRvIII may alter the properties of 
endothelial cells and in relevance to tumor angiogenesis. Microvesicles containing EGFRvIII were released into the surrounding cells and 
blood of mouse tumors and could merge with the cytoplasmic membrane of cancer cells lacking this receptor. This process leads to the 
transfer of oncogenic activity [19]. tEVs (tumor-derived extracellular vesicles) had potential to induce cancer stem cells (CSCs) properties 
in normal tissue stem cells [20]. EGFvIII-containing microvesicles could stimulate the proliferation of malignant glioma cells, stimulate 
activity of MAPK and Akt pathway, triggered production of VEGF and increased anchorage-independent growth of tumor cells which 
was parallel by the increased phosphorylation of VEGFR2 [21]. In vitro in the absence of ligands 32D cells expressing high levels of 32D/
EGFRvIII was capable of IL-3 independent proliferation. In vivo injection of 32D cells containing high level of EGFRvIII resulted in tumor 
formation in nude mice. However, the mice injected with 32D/EGFR or parent 32D cells had no tumors within 2 months [8]. In model 
mice expressing EGFR L858R in type II pneumocytes, transgenic mice developed atypical adenomatous hyperplasia, and tumors could be 
completely inhibited by gefitinib [22]. In our mice model, A subcutaneous nodule was clearly observed in the application of continuous 
EGF injection, while no sign of nodule was shown following intramuscle EGF injection within 20 days [11]. Overall, the data demonstrated 
EGFRvIII in a key importance in tumorigenesis.
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A series of EGFR mutations in human lung adenocarcinoma has been described [23,24]. These mutations include G719 substitution 
in exon 18, in-frame deletions within exon 19, in-frame insertions within exon 20, and L858 substitution in exon 21. Up to now, gefitinib 
(Iressa) and erlotinib (Tarceva) are the first generation EGFR tyrosine kinase inhibitor (TKIs). Second generation EGFR TKI (afatinib and 
dacomitinib) were then developed more potent inhibitor. Moreover, gefitinib and erlotinib have a higher binding affinity for EGFR exon 
19 deletion and exon 21 (L858R) substitution mutation than for wild-type EGFR. Gefitinib and erlotinib also inhibit the intracellular 
phosphorylation of EGFR tyrosine kinase, which blocks downstream signaling and EGF-dependent proliferation. Gefitinib and erlotinib 
were therefore used for those advanced NSCLC harboring deleted EGFR exon 19 or mutated EGFR L858R. After oral use, 60% of erlotinib 
was absorbed and its bioavailability is considerably increased following food to near 100%. As a third-generation EGFR TKI, Osimertinib 
[25,26] binds to certain mutant forms of EGFR (T790M, L858R and exon 19 deletion) that predominate in NSCLC tumours who have 
progressed on or after first-line EGFR-TKI therapy. Therefore, approximately 10% of patients with NSCLC lung cancer patients containing 
activating EGFR mutation have been beneficial to dramatic clinically effective response to EGFR- TKIs. It has been reported [27] that in 5 
metastatic lung cancers with recurrent EGFR fusion such as oncogenic EGFR-RAD5 fusion, 4 of them has been demonstrated a dramatic 
response for 5, 6, 8 and 20 months following erlotinib inhibitor, respectively. In our 2 patients with advanced lung cancers after oral ge-
fitinib, we used gefitinib in keeping stable disease for 8+ months in a female patient with lung adenocarcinoma [28]. Using comparative 
analysis of Osimertinib and Platinum- based treatment, in a phase 3 clinical trial of 419 patients with advanced T790M positive NSCLC, 
progression free survival in Osimertinib group was 8.5 months while the platinum-based group at 4.2 months [29].

The most promising, in Cuba, the CIMAvax -EGF vaccine is indicated for those patients with stage IIIB or IV NSCLC by undergoing one 
line of previous chemotherapy. CIMAvax-EGF consisted of recombinant human EGF in yeast (hu-rec EGF) conjugated to the Neisseria 
Meningitides recombinant p64 protein (rec p64k) in Escherichia coli and Montanide ISA51 as adjuvant agent [30,31]. At each immuniza-
tion, patients received 2.4 mg of hu-recEGF/recP64K/Montanide. 50% of patients can reach the good antibody responders (GAR) status 
following four doses of injections. Alternatively, patients who received 4 doses of CIMAvax-EGF vaccine can display a long survival time. In 
general, CIMAvax-EGF can induce the immunogenicity of antibodies against self EGF, subsequently block EGF-EGFR interaction. In phase 
II clinical trial [30], mean survival was 19.47 months in 20 patients with good antibody responders (GAR),4.97 months in PARs (poor 
antibody responders) (n = 18), and 8.52 months in 37 controls. Long survival was found in all vaccinated patients (mean, 18.53 months) 
compared to randomized unvaccinated controls (mean, 7.55 months) in the group aged < 60 years (p < 0.05). A phase III clinical trial in 
patients with advanced III/IV NSCLC [31], anti-EGF antibody titers was evaluated in 112 patients. 89 patients was GAR and 24 patients 
with super-good responders (titers > 1:64,000 sera dilution). Patients with GAR criterion had a significant survival benefits. When com-
pared to 8.86 months in the controls, mean survival time (MST) was 10.83 months in the vaccine arm. In summary, CIMAvax- EGF vaccine 
is a very safe and useful drug for prolonged control of those patients with advanced NSCLC tumors depending on the EGF, capable of 
displaying a dramatic efficacy. This is encouraging.

Bibliography

1.	 Zhu G. “Oncogenic receptor hypothesis (1989-91)”. VOA (Voice of America) 12 (1992): 31.

2.	 Zhu G., et al. “Induction of thyroid neoplasm following plant medicine marine algae (sargassum): a rare case and literature”. Current 
Pharmaceutical Biotechnology 14.9 (2013): 859-863.

3.	 Zhu G., et al. “Novel treatment of acute promyelocytic leukemia: As2O3, retinoic acid and retinoid pharmacology”. Current Pharma-
ceutical Biotechnology 14.14 (2013): 849-858.

4.	 Zhu G., et al. “Downregulating oncogenic receptor: from bench to clinic”. Hematology and Medical Oncology 1.1 (2016): 30-40.

5.	 Zhu G. “Ep CAM- an old cancer antigen, turned oncogenic receptor and its targeting immunotherapy”. Universal Journal of Pharma-
ceutical Research 3.2 (2018): 41-46.

https://pubmed.ncbi.nlm.nih.gov/24433506/
https://pubmed.ncbi.nlm.nih.gov/24433506/
https://pubmed.ncbi.nlm.nih.gov/24433507/
https://pubmed.ncbi.nlm.nih.gov/24433507/
http://ujpr.org/index.php/journal/article/view/140/317
http://ujpr.org/index.php/journal/article/view/140/317


Citation: George Zhu. “Target Oncogenic Receptors in Tumours, Current Hot Spot Today”. EC Endocrinology and Metabolic Research 6.2 
(2021): 43-46.

Target Oncogenic Receptors in Tumours, Current Hot Spot Today

45

6.	 Zhu G. “Treatment of patients with advanced cancer following chemotherapy and traditional medicine- long term follow up of 75 
cases”. Universal Journal of Pharmaceutical Research 3.3 (2018): 10-18.

7.	 Zhu G. “Vitamin A and its derivatives- retinoic acid and retinoid pharmacology”. American Journal of Biomedical Science and Research 
3.2 (2019): 162-177.

8.	 Tang CK., et al. “Epidermal growth factor receptor vIII enhances tumorigenicity in human breast cancer”. Cancer Research 60.11 
(2000): 3081-3087.

9.	 Cohen S. “Isolation of a mouse submaxillary gland protein accelerating incisor eruption and eyelid opening in the new-born animal”. 
Journal of Biological Chemistry 237 (1962): 1555-1562.

10.	 Gregory H. “Isolation and structure of urogastrone and its relationship in epidermal growth factor”. Nature 257 (1975): 325-327.

11.	 Zhu G., et al. “Enhancement of wound healing by topical application of epidermal growth factor in animal model”. Universal Journal of 
Pharmaceutical Research 5.1 (2020): 12-20.

12.	 Stoscheck CM and King LE. “Role of epidermal growth factor in carcinogenesis”. Cancer Research 46.3 (1986): 1030-1037.

13.	 Brown GL., et al. “Enhancement of wound healing by topical treatment with epidermal growth factor”. The New England Journal of 
Medicine 321 (1989): 76-79.

14.	 Wang SL., et al. “Effects of recombinant human epidermal growth factor on healing of chronic ulcer wound”. Chinese Journal of Trau-
matology 14.6 (1998): 348-349.

15.	 Afsbari M., et al. “Efficacy of topical epidermal growth factor in healing diabetic foot ulcer”. Therapy 2.5 (2005): 759-765.

16.	 Wong WKR., et al. “Authentic human epidermal growth factor: A panacea for wound healing”. EC Endocrinology and Metabolic Re-
search 3.4 (2018): 138-146.

17.	 Robinson B. “Tumor cells share oncogenic receptors”. The Journal of Cell Biology 181 (2008): 570.

18.	 O’Connor R. “Concealed cargo within the tumor microenvironment: microvesicles disseminate oncogenic receptors among cancer 
cells”. Cancer Biology and Therapy 7 (2008): 1350-1351.

19.	 Al-Nedawi K., et al. “Intracellular transfer of the oncogenic receptor EGFRvIII by microvesicles derived from tumour cells”. Nature Cell 
Biology 10 (2008): 619-624.

20.	 Yan T., et al. “Characterization of cancer stem-like cells derived from mouse induced pluripotent stem cells transformed by tumor-
derived extra -cellular vesicle”. Journal of Cancer 5.7 (2014): 572-584.

21.	 Montermini L., et al. “Inhibition of oncogenic epidermal growth factor receptor kinase triggers release of exosome-like extracellular 
vesicle and impacts their phosphoprotein and DNA content”. Journal of Biological Chemistry 290.40 (2015): 24534-24546.

22.	 Chihara E., et al. “Chemo preventive effect of gefitinib on non-smoking-related lung tumorigenesis in activating epidermal growth 
factor receptor transgenic mice”. Cancer Research 69 (2009): 7088-7095.

23.	 Greulich H., et al. “Oncogenic transformation by inhibitor-sensitive and -resistant EGFR mutants”. PLOS Medicine 2.11 (2005): e313.

24.	 Lynch TJ., et al. “Activating mutations in the epidermal growth factor receptor underlying responsiveness of non-small-cell lung can-
cer to gefitinib”. The New England Journal of Medicine 350.21 (2004): 2129-2139.

25.	 Cross DA., et al. “AZD9291,an irreversible EGFR TKI, overcomes T790M-mediated resistance to EGFR inhibitors in lung cancer”. Can-
cer Discovery 4.9 (2014): 1046-1061.

http://ujpr.org/index.php/journal/article/view/160
http://ujpr.org/index.php/journal/article/view/160
https://biomedgrid.com/fulltext/volume3/vitamin-a-and-its-derivatives-retinoic-acid-and-retinoid-pharmacology.000656.php
https://biomedgrid.com/fulltext/volume3/vitamin-a-and-its-derivatives-retinoic-acid-and-retinoid-pharmacology.000656.php
https://pubmed.ncbi.nlm.nih.gov/10850460/
https://pubmed.ncbi.nlm.nih.gov/10850460/
https://pubmed.ncbi.nlm.nih.gov/13880319/
https://pubmed.ncbi.nlm.nih.gov/13880319/
https://www.nature.com/articles/257325a0
https://www.researchgate.net/publication/339997494_ENHANCEMENT_OF_WOUND_HEALING_BY_TOPICAL_APPLICATION_OF_EPIDERMAL_GROWTH_FACTOR_IN_ANIMAL_MODEL
https://www.researchgate.net/publication/339997494_ENHANCEMENT_OF_WOUND_HEALING_BY_TOPICAL_APPLICATION_OF_EPIDERMAL_GROWTH_FACTOR_IN_ANIMAL_MODEL
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3748428/
https://pubmed.ncbi.nlm.nih.gov/2659995/
https://pubmed.ncbi.nlm.nih.gov/2659995/
https://www.openaccessjournals.com/articles/efficacy-of-topical-epidermal-growth-factor-in-healing-diabetic-foot-ulcers.pdf
https://www.ecronicon.com/ecemr/ECEMR-03-00052.php
https://www.ecronicon.com/ecemr/ECEMR-03-00052.php
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2386094/
https://pubmed.ncbi.nlm.nih.gov/18972626/
https://pubmed.ncbi.nlm.nih.gov/18972626/
https://www.nature.com/articles/ncb1725
https://www.nature.com/articles/ncb1725
https://pubmed.ncbi.nlm.nih.gov/26272609/
https://pubmed.ncbi.nlm.nih.gov/26272609/
https://pubmed.ncbi.nlm.nih.gov/19690148/
https://pubmed.ncbi.nlm.nih.gov/19690148/
https://pubmed.ncbi.nlm.nih.gov/15118073/
https://pubmed.ncbi.nlm.nih.gov/15118073/
https://pubmed.ncbi.nlm.nih.gov/24893891/
https://pubmed.ncbi.nlm.nih.gov/24893891/


Citation: George Zhu. “Target Oncogenic Receptors in Tumours, Current Hot Spot Today”. EC Endocrinology and Metabolic Research 6.2 
(2021): 43-46.

Target Oncogenic Receptors in Tumours, Current Hot Spot Today

46

26.	 Finlay MR., et al. “Discovery of a potent and selective EGFR inhibitor (AZD9291) of both sensitizing and T790M resistance mutations 
that spares the wild type form of the receptor”. Journal of Medicinal Chemistry 57.20 (2014): 8249-8267.

27.	 Konduri K., et al. “EGFR fusions as novel therapeutic targets in lung cancer”. Cancer Discovery 6 (2016): 601-611.

28.	 Zhu G., et al. “A pilot study of lung cancer following chemotherapy and traditional medicine: report of 12 cases”. Journal. Lungs and 
Breathing 1.3 (2017): 1-4.

29.	 Mok TS., et al. “Osimertinib or platinum-pemetrexed in EGFR T790M- positive lung cancer”. The New England Journal of Medicine 376 
(2017): 629-640.

30.	 Rodriguez PC., et al. “Clinical development and perspectives of CIMAvax EGF, Cuban vaccine for non-small-cell lung cancer therapy”. 
MEDICC Review 12.1 (2010): 17-23.

31.	 Rodriguez PC., et al. “A phase III clinical trial of the epidermal growth factor vaccine CIMAvax-EGF as switch maintenance therapy in 
advanced non-small -cell lung cancer patients”. Clinical Cancer Research 22.15 (2016): 3782-3790.

Volume 6 Issue 2 February 2021
©All rights reserved by George Zhu.

https://pubmed.ncbi.nlm.nih.gov/25271963/
https://pubmed.ncbi.nlm.nih.gov/25271963/
https://pubmed.ncbi.nlm.nih.gov/27102076/
https://pubmed.ncbi.nlm.nih.gov/27959700/
https://pubmed.ncbi.nlm.nih.gov/27959700/
https://pubmed.ncbi.nlm.nih.gov/20387330/
https://pubmed.ncbi.nlm.nih.gov/20387330/

