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Abstract  The article discuss about the role of peptide 

vaccine in Cancer therapy. A peptide vaccine is a type of 

vaccine in which a peptide of the original pathogen is used to 

immunize an organism. 
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1. Introduction 

There has been a lot of development in the field of peptide 

vaccines and several clinical trials have also been carried out 

since the first peptide-base vaccine clinical trial on 

melanoma antigen in 1995. Earlier, the peptide vaccines 

were restricted to the single antigen of human leukocyte. 

Vast development has been taking place, at present in the 

field of peptide vaccines.
[5]. 

2. History of Peptide Vaccine 

The concept of activating the immune system of patient 

against the cancer has been proposed long ego.. William 

Coley was the first person to start a trial on immunotherapy 

for the treatment of cancer in 1890-91. On the basis of 

observations of the patients diagnosed with erysipelas and 

subsequent reduction in tumor growth, Coley injected a 

strain of live Streptococcus pyogenes into the tumor of the 

patient. He postulated that the body would fight against the 

infection and destroy the tumor by the process of “collateral 

damage”. The patients developed fever, chills and headache 

along with bacterial sepsis. However, there was also a 

reduction in the size of the tumor due to hemorrhagic 

necrosis
.[6]

The experiment resulted in a number of deaths due 

to sepsis. . Coley modified the research of the vaccination by 

using the filtrates that were free of bacterial cells and that too 

in a combination-culture of Streptococcus and Serratia 

marcescens.
[7]

 However, the introduction of chemotherapy 

and radiation therapy put Coley’s work to the back seat. 

Then, in 1970’s, Bacillus Calmette-Guerin (BCG) was 

developed as a treatment option for bladder cancer in earlier 

stages. It also got an approval in 1990 from Food and Drug 

Administration (FDA) as a first-line therapy for superficial 

bladder cancer and is being used till now. However, BCG 

could not prove its efficacy against lung cancer. Nowadays, 

the research on cancer vaccines concentrates on target based 

therapy on the tumor-associated antigens (TAA).
[8]

 

Sipuleucel-T, under the brand name Provenge
®
 was the 

first vaccine approved by U.S. FDA for therapeutic purposes 

against prostate cancer.
[9]

 It consists of Antigen Presenting 

Cells (APC’s) obtained by the process of leukapheresis from 

the mononuclear cells of the patient’s blood.  

3. Cancer Vaccines and Cell 
Immunotherapy 

]
 A cancer vaccine involves the administration of antigens, 

an agent which is typical of a cancer along with the immune 

function boosting factors. This augments the immune system 

of the patient and helps in attacking and eliminating the 

cancerous cells
.[10]

 

Different types of vaccines for cancer are as mentioned 

below; 

1. Tumor Antigen-Based Cancer Vaccines 

 DNA Vaccine  
 Peptide Vaccine  

2. Monoclonal Antibodies  

3. Cell –Based Immunotherapy  

Cancer vaccines have an edge over other cancer therapies 

as they develop an immune-response and are site-specific. 
[11]

 

Thrapeutic Peptide Vaccines has wide applications due to 

ease of production, site specificity, safety parameters and 

good results in preclinical studies and. 
[12].

 In today’s clinical 

world, the discovery of antigens that are associated with 

tumor or specific to the tumor has led to the development of 

different approaches that cover vaccines of the cancer and 

immunotherapy.. Immunotherapeutic approaches to cancer 

are broadly divided into two main categories –Passive and 

Active Therapies 
[13] 
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Figure 1.  A flow chart represents cancer immunotherapy categories[13]
 

4. Passive Immunotherapy 

Passive immunotherapy may be defined as the mode of 

treatment where an external therapeutic substance is 

introduced in the patient directly at the site of action.. One of 

the most leading and successful example of this category is 

monoclonal antibodies (mAbs). The mAbs were discovered 

in the 1970s and are also known as ‘magic bullets” 
[14]

 

 Non-Specific Passive Immunotherapy: Use of 

cytokines and other signaling pathways to generate an 

immune system, which is non-specific in nature.  
 Specific Passive Immunotherapy: In this type of 

immunotherapy, the immune responses are mediated  

against specific antigens, which might be either 

cell-mediated or antibody mediated [15]  
Monoclonal Antibodies 

Monoclonal antibodies are one of the effective in the 

treatment of numerous human malignancies. They are 

developed through cell which produce single antibody and 

identify a single antigen. 
[16]

  

Anti-IdioType antibodies 

Antibody directed against an individual structural 

antigenic determinant at or close to idiotopes. Idiotopes 

means antibody combining sites. It recognizes the antigenic 

determinant that are overlapped a portion of combining site 

including original antigen in vicinity. When administered, 

antibodies bind to tumor antigen site and identify antibodies 

by creating network and amplification of immune response. 
[17]

 

5. Active Immunotherapies 

Active immunotherapies will stimulate immune response 

by introduction of antigen. They can further be classified 

down into three categories: 

 Prophylactic Vaccines: these types of vaccine are 

generated and induce in patient prior to progression of 

disease. These antigens circulate in the body system 

and when there is cancer cell detected, antibodies are 

generated for the prevention.  
 Allogeneic Vaccines: these are developed by 

off-the-shell vaccine using cells of allogeneic tumor. 

They are bespoken vaccine. Examples Of Allogeneic 

Vaccine-Apthera: NeuVaxBristol-Myers:  

MDX-1379Cel-Sci:MultikineCellDex/Pfizer: 

CDX-110Generex Biotech: AE37GlaxoSmithKline: 

MAGE-3Immatics: IMA901 /IMA910Immutep: 

IMP321Oncothyreon: Stimuvax 
 Autologous Vaccines: in this vaccine, antigen are 

derived from patient itself and induce regression of 

synergic tumors. Examples Of Autologous 

Vaccine-Antigenics: OncophageBioVest  Int’l: 

BioVaxIDGenitope Corp: MyVax  

Both Allogeneic and Autologous vaccines are active once 

the cancer is detected and diagnosed. Irradiated whole cells 

or cell lysates are used for the preparation and for treatment 

purpose. 
[18]
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6. Overview of Peptide Vaccine 

Amino acid sequences (peptide) are the building block for 

peptide vaccine. Antigen stimulates the immune response by 

recognizing the tumor cell. Epitope based peptide vaccines 

are upgraded and effective in the treatment of tumor in 

comparison to conventional whole organism based vaccines. 

[19] They generate adaptive immune response by 

introduction of tumor-associated antigens directly to patient. 

The response can be either allogeneic or autologous. Antigen 

can express themselves at tumor specific site or  at different 

tumor types with tumor-specific post-translational modified 

proteins.[20]  

Carrier system such as bacterial cells, lipid mixtures, or 

virus particles are one of the novel drug delivery system 

introduced for peptide vaccine. A mutation of human 

epidermal growth factor receptor (EGFR) known as 

EGFRvIII is highly expressed in case of giolma cancer. [21] 

Peptide vaccine is now effectively in use for the treatment 

of various ailments, like cancer, diabetes, and cardiovascular 

diseases. Chemotherapy leads to systemic toxicity and 

adversely affects adjuvant normal cells. Molecularly targeted 

cancer therapies are the solution for that with improved drug 

potency and efficiency. 

Peptides have shorter half-life in vivo. To overcome this 

hurdle, novel drug delivery system is introduced with 

modification in peptide sequences. They are used via carriers 

like cytotoxic drug and radio-nuclide carriers or by targeting 

drug to tumor site directly.  

Various GMP tools are maintaining the standards for the 

purity and identity of the peptides. Analytical tools like 

high-performance like liquid chromatography (HPLC) and 

mass spectrometry (LC-MS) analysis are continuously 

updating the current knowledge. [28] 

Leukemia cells can act as antigen-presenting cells (APCs) 

that degrade endogenous leukemia antigens in their 

proteasome and express on the HLA class I and II pathway. 

CD4
+

 helper and CD8
+

 cytotoxic T lymphocytes (CTLs) are 

the stimulation reaction for LAA-derived peptides. 

7. Current Status of Peptide Based 
Anti-cancer Agents 

Peptide based anti-cancer agent are still under 

development phase. It works at microenvironment level due 

to difference in the physioloiy. Cell targeting is the most 

advanced and exploited area. In spite of peptide can be used 

for multicomponent gene delivery complexes for 

cell-specific targeting.[29] The Advantage and disadvantage 

of peptide vaccine are as mentioned in table 2:-[30]  

Initially, single HLA type was developed but now several 

epitopes based peptides are under investigation. [31] 

Multivalent long peptide vaccines; multi-peptide vaccines 

consisting of CTL- and helper-epitopes; peptide cocktail 

vaccines; hybrid peptide vaccines; personalized peptide 

vaccines; and peptide-pulsed dendrites cell vaccines are the 

subheading under which vaccine development going on. 

Various studies have published their results under these 

subheadings as well. 

8. Conclusions 

Cancer vaccine and immunotherapy is a complex and 

challenging process. A peptide vaccine provides several 

advantages in comparison to conventional vaccines. 

Vaccines of peptide are a safe and economical technology 

compared to traditional vaccines made of dead or attenuated 

pathogens, inactivated toxins, and recombinant subunits. . 

Peptide Vaccines avoid the inclusion of unnecessary 

components possessing high react to immune response to the 

host, such as lipopolysaccharides, lipids, and toxins., peptide 

vaccines can be composed of various epitopes from different 

antigens, and integrate T cells and B cells epitopes into one 

antigenic formulation. The future peptide vaccine delivery 

strategies may target the combination of adjuvant in 

formulations, strategies to enhance the ability to enhance 

antigen uptake, novel adjuvant to stimulate innate immunity 

and induce specific adaptive immune response. 

Table 1.  an update on vaccine trials   

Vaccine Phase Indication CT identifier Reference 

Peptide Vaccine (LPV7) + Tetanus 

peptide 
I/II 

Melanoma 

Metastatic Melanoma 

Mucosal Melanoma 

NCT02126579 22 

Autologous Ad HER2 dendritic cell 

vaccine 
I 

Breast Neoplasms 

Breast Cancer 

Adenocarcinomas 

Metastatic Solid Tumors Characterized by 

HER2/Neu Expression 

NCT01730118 23 

Two Folate Binding Protein (FBP) 

Peptide Vaccines (E39 and J65) 
I/II 

Breast Cancer 

Ovarian Cancer 
NCT02019524 24 

MAGE-3 III 
Completely resected, 

stage IB, II or IIIA NSCLC 
NCT00290355 25 

Lucanix II 
Stage IIIA (T3N2 only), IIIB or IV 

NSCLC 
NCT01058785 26 

Stimuvax II 
Un resectable stage III 

NSCLC 
NCT01058785 27 
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Table 2.  Advantage And Disadvantage Of Peptide Vaccine[30] 

 
Category Advantage Disadvantage 

Peptide 

direct monitoring of T cell responses induced by the vaccine 

possible 

epitopes  introduction can avoids use of uncharacterized 

antigens that may have nontherapeutic autoimmune activity 

Class I MHC restriction limits relevance of 

individual peptides to certain HLA types 

Short peptides may bind directly to MHC on 

non-professional APC*, which may induce 

tolerance 

Strong CD8+ T cell response HLA-restriction 

Allow specific monitoring of the patient’s immune response Degradation in absence of adjuvant 

Repeated booster vaccines feasible 
Immune responses may be transient and/or 

of low magnitude 

Anti-idiotypic 

antibodies 

Unrestricted HLA population and Elicit both humoral and 

cellular immune response 
Human anti-mouse antibody response 

 

 

Figure 2.  Peptide and possible cancer treatment approaches 

Abbreviations 

mABs -Monoclonal antibodies (mAbs)TAA- 

Tumor-associated antigens, LHRH- Luteinizing 

Hormone-Releasing Hormone FSH - Follicle-Stimulating 

hormone TCR – T- cell receptor, Bacillus Calmette-Guerin –

BCG, Food and Drug Administration (FDA) 
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