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Intro: What is a Cancer Vaccine?

The most powerful weapon against malignancies can be 
hidden inside the host human body and it is called immune 
system. Cancer mechanisms usually trick our immune 
system but a proper therapy can turn our immunity back 
against the tumour. 

That’s a very aim of cancer vaccination — to activate host 
immunity cells to destroy the tumour cells.

There are multiple platforms developed to obtain cancer 
vaccines, in this report we are going to discuss 5 of such 
platforms, which serve as a basement for vaccines creation. 

Some of these cancer vaccine platforms overlap and evolve 
out of each other while still have some unique 
distinguishable features which was a reason for suggested 
classification.
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Innovative Approach

Level of Cancer Vaccine Innovation of 30 Leading Companies in Drug Discovery Sector

Biobohemia1

AiVita Biomedical2

Gradalis3

Editas Medicine4

Genocea Biosciences (NASDAQ:GNCA)5

Gritstone Oncology (NASDAQ:GRTS)6

Heat Biologics (NASDAQ:HTBX)7

NexImmune (NASDAQ:NEXI)8

Oxford Vacmedix9

IO Biotech10

Scancell Holdings (LSE:SCLP)11

Sorrento Therapeutics (NASDAQ:SRNE)12

Ionis Pharma (NASDAQ:IONS)13

Rubius Therapeutics (NASDAQ:RUBY)14

Arrowhead Pharmaceuticals (NASDAQ:ARWR)15

Mainstream Approach
Agenus Inc. (NASDAQ:AGEN)1

AstraZeneca (NSE:ASTRAZEN)2

BioNTech (NASDAQ:BNTX)3

CureVac (NASDAQ:CVAC)4

Vaccitech5

Enochian Biosciences (NASDAQ:ENOB)6

Immunomic Therapeutics7

Inovio Pharmaceuticals (NASDAQ:INO)8

GlaxoSmithKline (NYSE:GSK)9

Moderna Therapeutics (NASDAQ:MRNA)10

Northwest Biotherapeutics (OTC:NWBO)11

OncoPep12

Gilead Sciences 13

PsiOxus Therapeutics14

Vaccibody15
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Neoantigen Platform: Overview

Neoantigens represent a large platform 
in cancer vaccines fied and generally in 
tumor immunotherapy.

Neoantigens include antigens 
produced by tumor viruses integrated 
into the genome and antigens 
originated by mutant proteins, which 
are abundantly expressed specifically 
in cancer cells and have strong 
immunogenicity and tumor 
heterogeneity. 

Currently a considerable number of 
neoantigens have been discovered, 
which are unique to tumor cells and are 
not affected by immune tolerance 
mechanism.

Neoantigens

PrivateShared

Common across different cancer patients and 
not present in the normal genome

Shared neoantigens that are highly immunogenic have 
the potential to be screened for use as 
broad-spectrum therapeutic cancer vaccines for 
patients with the same mutated gene.

Unique to most neoantigens and completely 
different from patient to patient

Personalized neoantigen preparation drug can only be 
specifically targeted to each patient, that is, 
personalized therapy

Zhang et al., Frontiers in Immunology (2021)

Viral infection
Protein coding 
sequence mutationGene rearrangementAlternative splicing
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Neoantigen Platform: Key Players  

BioNTech — big pharma company that mostly specializes on various cancer immunotherapies. They own 
technologies with

● developed mRNA platform
● cell therapies
● antibodies 
● small molecule immunomodulators

BioNTech is oriented on individualized immunotherapy with patient-specific approach. It requires a 
complex bioinformatic data treatment, that is why the company gathered expertise in  bioinformatics of 
mutation detection, cancer genomics and immunotherapy

Source — BioNTech Approach

https://biontech.de/how-we-translate/biontech-approach


Neoantigen Platform: Key Players

Genocea Biosciences owns an innovative approach for neoantigen vaccines development - ATLAS platform. It is a unique 
bioassay that enables a superior, patient biology-driven approach to identify targets of protective T cell responses. ATLAS 
zeroes in on only those surface-presented antigens that trigger anti-tumor T cell responses.

ATLAS is unique in the way that it can identify pro-tumor inhibitory antigens (Inhibigens), which subvert anti-tumor 
immune responses. Vaccination with such Inhibigens is proved to drive tumor hyperprogression in mice.
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Multiplexed 
cytokine readout
CD4+ and CD8+ 
T-cell responses
Identify inhibigens

Sources —  Genocea Science

https://www.genocea.com/science/
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Tumor-Associated Antigens Platform: Overview

Tumor-Associated Antigens (TAA)   
are self-proteins that are abnormally 
expressed by cancer cells. 

It means they are present both in 
healthy and cancer cells and differ just 
by the level of exposure or presentation 
by cell.

This makes TAA slightly easier to 
discover compared to neoantigens, but 
at the same time TAA might cause 
peripheral tolerability issues in 
patients, lack of T-cell activation and 
collateral damage.

Even though TAA are used for the 
currently well-developed CAR-T 
technology, they still remain to be 
challengeable for cancer vaccines 
development.

 

Tumor-Associated 
Antigens

Cancer testis antigensOverexpressed proteins Differentiation antigens

Detected both on healthy and 
cancer cells of human body 

but due to the higher amount 
at malignant cells their 

detection will be preferable

Differentiation factors are meant 
to be present at cells only during 
the early development and are 
saved only in small subset of 

cells in developed body

Are not supposed to be 
present in healthy adult 
somatic tissues but  are 
expressed in testicles in 

male germ cells
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Tumor-Associated Antigens Platform: Key Players  

NexImmune — biopharmaceutical company which implements an innovative approach to improve and develop 
tumor-associated antigens cancer vaccines. They own a nanotechnological Artificial Immune Modulation (AIM) 
platform.

NexImmune constructs “synthetic dendritic cells” in the form of AIM nanoparticles, which are capable of directing 
a specific T cell-mediated immune response.

During antigen presentation T cells can 
recognize multiple antigens in the form 
of peptides. This produces T-cells with 
multiple immune targets for a robust 
antitumor activity.

AIM™ Nanoparticles induce the 
production of both memory cells and 
cytotoxic effector cells. Effector cells 
will be the main direct mechanism to 
destroy tumor cells through the release 
of cytotoxic granules, while memory 
cells will store in the bloodstream.

 

Sources — NexImmune Technology

https://www.neximmune.com/our-technology/
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Tumor-Associated Antigens Platform: Key Players  

Inovio Pharmaceuticals is a biotech company which is oriented on DNA medicines development.

One of the main focuses of the company is HPV-vaccines with candidates on the third phase of clinical trials. At the 
same time there are promising cancer vaccine candidates with tumor-associated antigens in the second phase of 
clinical trials.

SynCon uses a proprietary computer algorithm 
that has been designed to identify and optimize 
the DNA sequence of the target antigen. 

INOVIO’s DNA medicines deliver optimized 
plasmids directly into cells intramuscularly or 
intradermally using one of INOVIO’s proprietary 
hand-held CELLECTRA® smart devices. 

Sources — Inovio DNA Medicines Technology

INO-5401 cancer vaccine

WT1, PSMA, hTERT antigens 
for glioblastoma multiforme 
(with PD-1 inhibitor)

INO-5151 cancer vaccine

PSA, PSMA antigens 
for prostate cancer
(with PD-1 inhibitor and 
immune modulator)

https://www.inovio.com/dna-medicines-technology/
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Cellular Platform: Overview

Whole-cell platform for cancer vaccines is the earliest platform developed with the principle “vaccinate with something you want to fight 
against”. 

Whole-cell vaccines consist of the all cellular antigens, which means there are tumor-associated antigens and neoantigens included. Unlike TAA 
or neoantigen platform - whole-cell platform contains both characterized and uncharacterized TAA and TSA.

This approach is suitable, in theory, for any solid tumor regardless its mutation burden and the general process of its development takes less 
steps compared to TAA or neoantigen platforms.

 

Razi et al., Vaccines for Cancer Immunotherapy (2019)

Irradiated gene-modified tumor cells
Irradiated gene-modified autologous or allogeneic tumor cells, which were engineered to encode immunostimulatory agents including cytokines and costimulatory 
molecules.
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Tumor-derived exosomes
Tumor cell derived exosomes could be obtained from ascites, pleural effusion, and plasma samples of patients; such exosomes comprise various  tumor antigens, 
one of the leading antigens investigated is heat shock protein

Cellular Platform: Overview

Tumor cell lysates
Whole tumor cell lysates contain all  tumor cell antigens. Autologous or allogeneic lysates could be prepared in different ways leading to cell death: cells can be 
frozen and thawed repeatedly or irradiated with ultraviolet B (UVB)
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Cellular Platform: Key Players

Heat Biologics — is a biotechnology  clinical-stage company focused on developing its proprietary “ImPACT” 
(Immune Pan-Antigen Cytotoxic Therapy) adjuvant technology. It is  first-in-class fully human adjuvant system that 
functions as an immune stimulator and an antigen-delivery system at the same time. 

Leading product — HS-110 (viagenpumatucel-L)

Vaccine derived from irradiated human lung cancer cells genetically 
engineered to continually secrete gp96-Ig

Clinical phase II stage, in combination with checkpoint inhibitor

nivolumab (Opdivo®) or 
pembrolizumab (Keytruda®)
 

HS-130 

Vaccine derived from irradiated human lung cancer cells expressing 
the co-stimulatory fusion protein OX40L-Ig

Clinical phase I stage for a wide range of solid tumors

Sources — Heat Biologics Technology, clinicaltrials.gov

https://www.heatbio.com/technology
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Antigenic Essence Platform: Overview

Antigenic essence platform is an 
innovative platform which can be 
considered as a cellular vaccines 
revitalisation. It implemented the 
lessons from other platforms and 
created a novel product.

Unlike whole-cell vaccines — antigenic 
essence includes only surface- 
presented antigens, recognised by 
immune system.

At the same time, unlike neoantigens 
or tumor-associated antigens — 
antigenic essence targets a wide 
number of antigens and doesn’t 
require a complex data treatment and 
only limited application of one 
proteomics method.

                    

                    Antiangiogenic 
                    SANTAVAC 

                   Targeted for 
                   tumor cells 

Preventive cancer 
vaccines

Therapeutic cancer 
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Novel 
platform-based 
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Antigenic 
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Antigenic Essence Platform: Key Players

Biobohemia, Inc. — biotechnology company focused on the development of cancer vaccines. They fully own an 
antigenic essence platform which is based on a deep knowledge in proteomics and provides the tool for a 
revitalization of cellular vaccines.

The antigenic essence technology allows to control the composition, as well as an efficient purification from ballast 
substances (cellular 'noise'), and evasion of MHC restrictions. 

Specific surface 
antigens obtained 
with an antigenic 

essence approach

Intracellular antigens 
which create noise in 
whole-cell vaccines

99%

1%

Cell antigens

Naturally produced antigens by the tumor cells tend to induce the 
most accurate targeting of these cancer cells. Even though such 
native-cell antigens are obtained by the appliance of cellular 
vaccines platform, whole-cell vaccines also have a tremendous 
majority of ballast intracellular proteins. This cellular noise

- dillutes target antigens 
- results into the undesired immune response
- reduces the cancer vaccine specificity

That is why antigenic essence platform met the need to develop a 
novel cell-based cancer vaccine free from intracellular 
immunogenic molecules.
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Oncolytic Viruses Platform: Overview

Oncolytic virotherapy is based on the 
property of some viruses to infect the 
cells and induce the cell  lysis.

In case of cancer vaccination these 
viruses are modified to target cancer 
cells and enhance the immune 
response to completely destroy the 
tumor. 

Oncolytic viruses cancer vaccines 
platform is greatly based on the 
neoantigens and tumor-associated 
antigens platforms, since the viruses 
and “taught” to target such antigens 
on the cancer cells. But due to the 
drastic uniqueness of the mechanism 
of action of such vaccines it is fair 
enough to separate them from other 
molecular and cellular cancer 
vaccines. 

 

(+) INSERT
Immune-stimulating genes

(-) REMOVE
Disease-causing genes
(selective targeting of tumors)

Oncolytic Virus
Infection of tumor cell and 

virus replication
Tumor cell lysis

and release of 
tumor antigens and 

cytokines

Cytokines

Virus attacks other 
tumor cells

T-cell attacks other 
tumor cells

Activation of 
T-cells

Local inflammation 
-destruction of tumor 
microenvironment
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Oncolytic Viruses Platform: Key Players 

Oncorus — biotechnology company which develops next-generation viral immunotherapies for oncology. Their 
technology enables immune system to target cold tumors converting them into hot tumors. 

Sources —Oncorus Technology

They state that their approach not only 
activates antitumoral immunity but also 
stimulates the release and presentation 
of a greater number and variety  of 
neoantigens. 

One more important mechanism is a 
synthesis of transgenes which influence 
tumor microenvironment.

https://oncorus.com/our-technology/
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Deep Pharma Intelligence is producing regular analytical reports on major areas of high-potential in the pharmaceutical and healthcare industries, 
maintaining ratings of companies and governments based on their innovation potential and business activity in the BioTech space, and providing 
strategic consulting and investment intelligence services to top-tier clients, including major investment funds and banks, family offices, insurance 
companies, government organizations, and big pharma companies among others. The company is a joint venture between the two highly specialized 
UK-based market intelligence hubs in Pharma / BioTech space: 

Pharma Division of Deep Knowledge Analytics (PD-DKA), a specialized 
subsidiary of Deep Knowledge Analytics (DKA), the leading analytical 
entity specifically focused on deep intelligence of the high-potential 
areas in the pharma industry, including artificial intelligence (AI) for drug 
discovery sector. 
Deep Knowledge Analytics Pharma Division serves as the main source of 
investment intelligence and analytics for AI-Pharma, a specialized index 
hedge fund for the AI in the drug discovery sector. PD-DKA’s insights are 
frequently covered by top media such as Forbes and the Financial Times, 
and are acknowledged by top pharma executives. 
Recently, MIT named this division a top technology think-tank, 
acknowledging the AI ranking framework it developed.

BPT Analytics (BiopharmaTrend) - a rapidly growing analytical portal 
and media resource, dedicated to tracking emerging companies 
(startups/scaleups), innovations, investments, and trends in the pharma 
and biotech space.
BiopharmaTrend’s reports and articles were  referenced by Deloitte, 
Forbes, and other high profile media and consulting companies.
BiopharmaTrend is a media partner to a number of top-tier conferences 
and symposia in preclinical and clinical research, and healthcare 
research.

About Deep Pharma Intelligence

https://www.deep-pharma.tech/
https://ai-pharma.dka.global/
https://www.biopharmatrend.com/
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Services: 

● Investment landscape profiling, identifying investment ideas in 
the biotech/healthcare tech space

● Preliminary due-diligence (business, science and technology, 
intellectual property (IP) profiling, freedom of operation 
assessment, legal assessment etc)

● Comprehensive due-diligence (deep business, science and 
technology assessment, IP and legal assessment, growth 
potential assessment etc)

● Infringement analysis of technology (i.g. If you plan to partner 
or invest in a data-analytics biotechs, or AI-development 
vendors, it is essential to understand their technological assets, 
both in terms of innovation potential and in terms of legal 
protection and non-infringement risk management)

● SWOT analysis of companies and technological sectors, 
competitive profiling

● Industry profiling and growth strategy development for top-tier 
companies and governments.

Deep Pharma Intelligence (DPI) is a strategic partner to the 
leading Life Science organizations, investment institutions (VC 
funds, investment banks), and governments across the globe — 
in matters related to investments, strategic positioning, and 
policy development in the areas of pharmaceutical and biotech 
research, and healthcare tech. 

While Deep Pharma Intelligence is regularly producing open 
industry reports covering high-growth sectors in the Life 
Sciences, including artificial intelligence (AI), digital health, and 
new therapies, some of the more in-depth research is only 
available to our clients and strategic partners under the 
“Proprietary Analytics” category.

Our range of proprietary services includes custom consulting 
projects, based on the specific customer needs, as well as a 
collection of pre-produced “ready-to-use” proprietary reports, 
produced by our research team, covering general trends and 
specific action ideas and strategy insights related to the most 
promising investment prospects (e.g. new technologies, 
biotech startups), M&A prospects (e.g. pipeline development 
targets), and strategic growth ideas (trends profiling, industry 
overviews etc).

Overview of Proprietary Analytics by Deep Pharma Intelligence
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The value our reports can deliver: 
● Deep analysis of the deal-making prospects in the biotech and healthcare tech space, identification of top mini-trends and larger 

tendencies in innovations and technology adoption (e.g. AI, blockchain, eHealth tech, longevity biomarkers, new therapeutics 
and therapies etc.)

● Tangible forecasts on the 3-5 years horizon, providing an overview of future scenarios of the development of various 
technologies in the pharma industry

● Practical guides for adopting various technological solutions and best practises, vendor profiling and contract research strategy 
building

● Analysis of key market players in the emerging and high-growth areas of the pharmaceutical and biotech industries.

The parties who gain early access to these reports will have deep expertise on how their strategic agendas can be optimized in 
order to leverage novel research, new technologies, and emerging market opportunities, and stay competitive in a rapidly-changing 
technological environment, and taking into account shifting global priorities and trends.

Proprietary Reports
There are a few 40+ page reports delivering practical answers to these specific questions in order to optimize the short and long-term 
strategies of biopharma corporations and other institutions related to the industry, with a newly updated edition being released each 
quarter, incrementally increasing the precision, practicality and actionability of its technological and financial analysis. 

Our reports are supported by our rapidly developing data mining engine, data visualization platform and analytics dashboards. 

Overview of Proprietary Analytics by Deep Pharma Intelligence
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Deep Pharma Intelligence: Upcoming Projects and Analytical Tools

Visit Our Deep Pharma Intelligence Big Data Analytics Dashboard
platform.dkv.global/dashboards/ai-for-drug-discovery/

https://platform.dkv.global/dashboards/ai-for-drug-discovery/


Deep Pharma Intelligence: Analytical Dashboard
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https://platform.dkv.global/dashboards/ai-for-drug-discovery/
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Visit Our Website: https://www.deep-pharma.tech/

Deep Pharma Intelligence: Recent Reports
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Deep Pharma Intelligence (DPI) Disclaimer.

The information and opinions in this report were prepared by Deep Pharma Intelligence. The information herein is believed by DPI to be reliable but DPI makes no representation as to the accuracy or completeness of 
such information. There is no guarantee that the views and opinions expressed in this communication will come to pass. DPI may provide, may have provided or may seek to provide advisory services to one or more 
companies mentioned herein. In addition, employees of DPI may have purchased or may purchase securities in one or more companies mentioned in this report. Opinions, estimates and analyses in this report 
constitute the current judgment of the author as of the date of this report. They do not necessarily reflect the opinions of DPI and are subject to change without notice. DPI has no obligation to update, modify or amend 
this report or to otherwise notify a reader thereof in the event that any matter stated herein, or any opinion, estimate, forecast or analysis set forth herein, changes or subsequently becomes inaccurate. This report is 
provided for informational purposes only. It is not to be construed as an offer to buy or sell or a solicitation of an offer to buy or sell any financial instruments or to participate in any particular trading strategy in any 
jurisdiction.

E-mail: info@deep-pharma.tech Website: www.deep-pharma.tech

Link to the Report: www.deep-pharma.tech/landscape-of-cancer-vaccines

https://www.deep-pharma.tech/
http://analytics.deep-pharma.tech/Pharmaceutical-AI-Deals.pdf
https://www.deep-pharma.tech/landscape-of-cancer-vaccines

