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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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Intro: Where is Cancer Vaccination Right Now?

We targeted cytotoxic CD8+ 
T-cells to kill the cancer cells

We need to engage both 
CD8+ and memory CD4+ 
T-cells to prolongate the 
effect 

We found out that the tumour 
lysates can activate the 
immune response to cancer

Off-tumor effects became a 
severe reason for the 
damage so scientists are 
working to decrease them

We learnt how to target 
tumors through their unique 
mutations - neoantigens

To prevent tumour escape 
we need to target multiple 
antigens on the tumour 
cell
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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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Cancer vaccines development shifted into 
the direction of more specific tumor 
targeting due to neoantigen platform. Still, 
the tremendous majority of such neoantigen 
vaccines don’t overcome the problem of 
tumor escape mutations and the 
heterogeneity of cancer cells.

Only restricted number of innovative 
platforms try to face and solve both issues 
of highly specific tumor targeting and 
escape mutations prevention. They apply 
new approaches on already developed 
platforms (such as whole-cell, neoantigen, 
TAA) or initialize new platform (antigenic 
essence)

Comparison of Top-30 Leading Drug Discovery Companies Expertise in Cancer Vaccines R&D 
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Comparison of Top-30 Leading Drug Discovery Companies Expertise in Cancer Vaccines R&D
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Clinical pipeline 
(phase 3) 

Clinical pipeline 
(phase 1-2) 

Validated R&D Use cases
and preclinical pipeline

 

Mildly specific but can address 
tumor heterogeneity

 Highly specific but no or 
limited  heterogeneity 

addressed

Highly specific and 
addresses tumor 

heterogeneity

Tumor targeting efficiency  



Cancer vaccine leaders belong both to big 
pharma companies with multiple directions 
and to fast-growing start-ups which are 
more oriented on cancer vaccine 
development only. 

Such big pharma companies mostly keep up 
with mainstream approaches like 
neoantigens in the form of mRNA vaccines 
(Moderna Therapeutics and BioNTech) and 
raise funding from various sources.

At the same time there is a drastic growth 
experienced by companies who apply more 
innovative approaches. According to the 
study of TOP-15 cancer vaccine companies 
with innovative approach at the moment of 
Q2 2021 they already raised roughly twice 
as much as during the whole 2020 ($850 
million and $484 million correspondingly). 

Comparison of Top-30 Leading Drug Discovery Companies Expertise in Cancer Vaccines R&D
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Comparison of Top-25 Leading Drug Discovery Companies Expertise in Cancer Vaccines R&D
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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: Development Milestones

1988

Study reported that 
antitumor T-cells could 

recognize aberrant 
peptides derived from 

tumor-specific mutations

Firstly applied 
next-generation 

sequencing technology 
to identify immunogenic 
neoantigens in mouse 

tumor models

Outburst of interest to 
mRNA vaccines 

development due to 
Covid-19 pandemic

Personalized 
neoantigen peptide 
and RNA vaccines 

could induce specific 
T-cell populations 

that recognize 
autologous tumor

First mass spectrometry 
identification of 

neoantigens in human 
tumor tissue

2012 2016 2017 20212004

Complete regression in a 
melanoma patient after 

infusion of a cell product 
with a high proportion of 

neoantigen-reactive T-cells
Neoantigen-directed immune escape in lung 

cancer evolution

2019

Jiang  et al., Journal of Hematology & Oncology (2019)
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Neoantigen Platform: Cancer Vaccines in Development

Collection of 
tumor and 

normal tissue

Genome 
sequencing

Transcriptome 
sequencing

Bioinformatic 
candidate id

Mass 
spectrometry 

Evaluation
of immuno-

genicity

Synthetic 
vaccine 

(DNA/mRNA/
peptides/DC)

There are no yet approved neoantigen vaccines, but according to ClinicalTrials.gov search there are 160 cases of 
neoantigen studies and none of them entered yet the third clinical phase (not considering HPV-vaccines). Many of these 
studies have shown the good application value of neoantigen (Search term is “neoantigen”). 

However, the study of neoantigen therapy starts relatively late and still in the laboratory stage. The first stages of 
neoantigen vaccines development are complex and time consuming. Even though genome and transcriptome sequencing 
technologies are actively developing, they remain a milestone together with bioinformatic treatment of data.

https://clinicaltrials.gov/
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Neoantigen Platform: Cancer Vaccines in Development

Genocea Biosciences’s GEN-009 vaccine trial (NCT03633110) is now on the Phase 1/2a clinical trials and have shown the best efficacy 
among the current neoantigen personalization therapies with an estimated completion date of December 2022. The purpose of this study was 
to evaluate the safety, tolerability, immunogenicity, and antitumor activity of the personalized vaccine GEN-009 for the treatment of patients with 
solid tumors, which is targeted at a broad range of cancers. The results so far show that 40 doses of the vaccine have been administered and 
no dose limited toxicity (DLT) occurred and so far, no patients who have received the vaccine have relapsed.

BioNTech and Moderna are big pharma leaders in development of cancer vaccines of various forms based of neoantigens. BioNTech has 6 
cancer vaccines in development with shared neoantigens (FixVac platform) and 2 cancer vaccines owned together with Genentech based on 
individualized approach (iNeST platform).

Discovery Pre-IND Phase 1/2 Phase 3 Commercialization

GEN-009 Neoantigen vaccine by Genocea

BNT111 Shared neoantigen vaccine by BioNTech

PCV mRNA-4157 Neoantigen vaccine by Moderna

BNT122 Individualized neoantigen vaccine by BioNTech and Genentech
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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


18Deep Pharma Intelligence

Neoantigen Platform: Key Players 

FixVac — cancer vaccine with shared neoantigens

Contains selected combinations of unmodified, pharmacologically 
optimized mRNA, encoding known cancer-specific shared antigens; 
mRNA is delivered using lipoplex technology

iNeST — Individualized Neoantigen Specific Immunotherapy — 
cancer vaccine with private neoantigens

Contains unmodified, pharmacologically optimized mRNA 
encoding up to 20 patient-specific neoantigens, delivered by 
RNA-LPX formulation

BNT 111 — Advanced Melanoma

BNT 112 — Prostate Cancer

BNT 113 — HPV16+ Head and 
                     Neck Cancer

BNT 114 — Triple Negative Breast
                     Cancer

BNT 115 — Ovarian Cancer

BNT 116 — NSCLC

All of them currently are on phase 1 
of clinical trials

BNT 122 — Metastatic Melanoma 

(currently on the phase 2 of clinical 
trials)

And for locally advanced or 
metastatic solid tumors

(currently on the phase 1 of clinical 
trials)

Rights are equally shared with 
Genentech

Sources —  BioNTech Pipeline, BioNTech Platforms

https://biontech.de/science/pipeline
https://biontech.de/science/platforms


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.

Comprehensive 
identification of 
patient - and 
tumor-relevant 
T-cell responsesTumor 

biopsy
NGS

Analysis
Bacterial vectors 
expressing each 

condidate

Unique plasmids for 
every candidate 

neoantigen

Blood sample

Autologous 
dendritic cell

Autologous 
T-cell

19Deep Pharma Intelligence

Multiplexed 
cytokine readout
CD4+ and CD8+ 
T-cell responses
Identify inhibigens

Sources —  Genocea Science

https://www.genocea.com/science/
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Neoantigen Platform: Key Players 

Genocea Biosciences greatly focuses in the antigen selection for the best tumor targeting and destruction, which lies at 
the very basement of the ATLAS platform. 

GEN-009 is a neoantigen vaccine candidate in a Phase 1/2a clinical trial to treat a variety of solid tumors. ATLAS 
identifies neoantigens optimized both to patients’ T cell responses and their tumors, underscoring the advantages of the 
technology for neoantigen selection.

Other vaccine candidate GEN-011 belong to the class of adoptive T cell therapy. GEN-011 Neoantigen-activated 
Peripheral T cells (NPTs) are peripheral blood T cells activated by the ATLAS-identified patient-specific neoantigens and 
expanded to create a customized therapeutic.

Sources — Genocea Pipeline

https://www.genocea.com/pipeline/
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Neoantigen Platform: SWOT Analysis  

Strengths
● Great financial support which moves the platforms faster 

to clinical research 
● Absolute specificity to the tumor cells 
● Already have products in clinical phase of development
● Cancer vaccine can be delivered in various forms 

Weaknesses

● The development cycle of neoantigen vaccine is too long
● Preparation and delivery of vaccines remains a challenge
● The heterogeneity of the tumor is difficult to resolve with 

neoantigen platform
● Limited number of antigens meet the neoantigen criteria
● Expensive 

Opportunities

● Vaccines possibly can enter the clinical trials phase 3
● Neoantigen cancer vaccines might be the best 

personalized solution for cancer treatment

Threats

● Platform has a limited number of directions to develop 
further in case of failure

● It might be substituted with novel platforms which are 
more cost-effective and highly specific for cancer cells at 
the same time
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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: Development Milestones

Cancer immunotherapy field experienced at least two significant breakthroughs connected with tumor-associated antigens platform:

- Promising approval of Provenge cancer vaccine (sipuleucel-T) by FDA for the treatment of prostatic cancer, which used 
tumor-associated antigen as a target

- Development and approval of multiple CAR-T therapies which are based on targeting of TAA

Antigens
Day 1 Day 2 — 3 Day 3 — 4

Patient leukapheresis Sipuleucel-T is 
manufactured

Patient is infused

PROVENGE CART-Cell CAR-T Cell

A key fighter in 
the immune system

A specific receptor
 is added to the T cell 

T cells with the CAR find 
and fight cancer cells

2010 - first FDA approved cancer vaccine

 

2017 - first FDA approved CAR-T 



Discovery Pre-IND Phase 1/2 Phase 3 Commercialization

NEXI-002 Cellular vaccine for Multiple Myeloma by Neximmune

Tumor-Associated Antigens Platform: Cancer Vaccines in Development

Tumor-associated antigens is one of the most well-developed platforms, that’s why there is plenty of clinical candidates even not considering 
CAR-T and counting only cancer vaccines. At the moment of our research there were roughly 200 cases of tumor-associated antigens studies 
according to ClinicalTrials.gov search. 

After approval of Provenge in 2010 — no other cancer vaccine entered the global market. Provenge passed clinical trials stage with a low 
efficiency level, but just enough to pass it, so now it is not as frequently used as we could wish it were and toxic chemotherapy remains to be 
more effective way to treat prostate cancer.

Provenge Cellular vaccine with PAP for prostate cancer by Dendreon 

PVX-410 TAA vaccine by OncoPep 

25Deep Pharma Intelligence

INO-5401 TAA vaccine by Inovio Pharmaceuticals 

https://clinicaltrials.gov/
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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 

NexImmune is oriented on few principles in developing cancer vaccines with TAA:

- The ability to expand T cell populations that recognize and attack multiple antigen-specific targets 
- Consistency in containing T cell subtypes that support anti-tumor potency, self-renewal, proliferation, and 

long-term T cell survival

AIM nanoparticles are designed to 
mimic the immune functions of 
natural antigen presenting cells, such 
as dendritic cells, by delivering two 
key immune-directing T cell signals

Adoptive cell therapy modality 
includes cancer vaccines in the form 
of donor- or patient-derived T cells 
for AML, multiple myeloma and solid 
tumors

Injectable modality is presented by 
injectable AIM nanoparticles for solid 
tumors

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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Tumor-Associated Antigens Platform: SWOT Analysis  

Strengths
● There are already examples of FDA approved 

immunotherapies using TAA
● Applicable to almost any tumor
● Lots of accumulated knowledge due to the long time of 

platform investigation 

Weaknesses

● Cancer vaccines with TAA are not highly specific to 
tumor cells

● High number of adverse effects 
● Peripheral tolerability risk

Opportunities

● Cancer vaccine candidates can enter phase 3 of 
clinical trials 

● Using the experience of FDA approved 
immunotherapies cam improve the developing 
products faster

Threats

● This platform is likely to be pushed out of the cancer 
vaccines field by platforms with higher specificity

● Provenge cancer vaccine is seldomly used due to the 
low activity and high cost even though it was FDA 
approved
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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: Development Milestones

1893

First patient injected with 
Coley’s toxin

First report of a human tumor 
antigen recognized by T-cells, 

reported by Pierre van der 
Bruggen, C. Traversari, P. 

Chomez, et al

GVAX failed the 
clinical trials due to 

the lack of efficiency

GVAX (whole-cell cancer 
vaccine) entered the 

clinical trials phase III

1991 2004 20081953

Mitchison et al. discovers 
passive transport of 

antitumor immunity in 
transplant mice  

The research in the field moved to the 
increasing efforts to improve previously 
developed products by

● Adding new adjuvants
● Using different delivery strategies
● Combining with other forms of 

immunotherapy
● Trying to increase the concentration 

of target antigens

2010-2021



Discovery Pre-IND Phase 1/2 Phase 3 Commercialization

DCVax-L for solid tumors (brain and ovarian cancer) by Northwest Biopharmaceuticals 

Cellular Platform: Cancer Vaccines in Development

Despite the large number of developed products — none of them has entered the cancer vaccine market yet.

Whole-cell platform for cancer vaccines is an attractive field for various ways of improvement to eliminate its considerable cons such as low 
efficiency and high toxicity. Heat Biologics is developing its two products: HS-110 and HS-130 by implementing the pan-antigenic self-adjuvant 
technology. On the other hand Northwest Biopharmaceuticals has a classic approach for cancer vaccines development but focuses more on 
clinical application optimization for clinicians and patients.

Still, history of whole-cell cancer vaccines shows some failures such as one of the most advanced cancer vaccine candidates GVAX which 
resulted into higher mortality level in clinical trial phase 3 patients.

HS-110 vaccine for NSCLC by Heat Biologics

34Deep Pharma Intelligence

TAA enriched vaccine for glioblastoma by Aivita (NCT03400917)
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Cellular Platform: Key Players

AiVita Biomedical is a medicine company which develops personalized cancer vaccines with a set of TAA-enriched 
whole-cell antigens.

Their therapies are oriented to kill tumor-initiating cells (a small portion of the tumor mass which is the most 
prolific in the ability to generate additional cancer cells) while implementing pan-antigenic approach.

They developed AV-GBM-1 - cancer vaccine in the form of autologous dendritic cells loaded with tumor antigens 
from a short-term cell culture of autologous tumor cells

Sources — AiVita Cancer Immunotherapy

On the first steps the sample of the 
patient’s tumor undergoes cell culture. 
The aim of this step is enrichments 
with tumor-initiating cells and their 
amplification. It is the most critical 
stage since it reduces the non-specific 
signals from cells. Selected in such 
way tumor cells are used to load 
antigen-presenting (dendritic) cells, 
which are delivered to the patient back 
in the form of subcutaneous injections. 

http://aivitabiomedical.com/programs/cancer-immunotherapy/
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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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Cellular Platform: Key Players

Northwest Biopharmaceuticals — biotechnology company focused on discovering, developing and commercializing 
immunotherapy products that generate and enhance immune system responses to treat cancer. 

This company is fully focused of the development of whole-cell cancer vaccines based on DCVax technology (the 
technology which implements dendritic cells for a cancer treatment) or simply the direct usage of DC for cancer 
treatment

Sources — Northwest Biopharmaceuticals Product Candidates 

Dendritic cell cancer vaccine loaded 
with cancer antigens from tumor 

lysate  from the patient’s own tumor 
tissue. DCVax-L is expected to be 
used for any solid tumor cancers.

DCVax-DirectDCVax – L

The partially matured dendritic cells 
are injected directly into the patient’s 

tumor(s) — it is suitable for the 
situations in which the tumors are 

inoperable 

Besides focusing on the 
development of cancer vaccine 
candidates, one of the 
Northwest Biotherapeutics 
priorities is a user-friendly 
approach for both patients and 
physicians.

Simplicity in the vaccine 
preparation, storage and 
delivery is one of the top values, 
which creates a 
multi-directional approach with 
a broad coverage of needs.

https://nwbio.com/product-candidates/
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Cellular Platform: SWOT Analysis  

Strengths
● Targeting of all cellular antigens 
● Natural antigens composition
● Cost-effective 

Weaknesses

● Cellular noise 
● Low concentration of immunogenic antigens
● Higher toxicity due to non-specific targeting of healthy 

cells 
● Low immunogenicity

Opportunities

● The vaccines developed earlier in whole-cell platform 
which failed clinical trials might be upgraded with 
innovative platform 

Threats

● It might not reach the needed level of efficiency on 
clinical trials even using adjuvants, checkpoint inhibitors 
and immune stimulators etc.

● It is likely to be substituted by more innovative platform
● GVAX (an advanced product in whole-cell cancer vaccine 

platform) failed clinical phase 3 with a high mortality 
rate
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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 
vaccines

Novel 
platform-based 
cancer vaccines 

Upgrade of 
previously 

established vaccines

Antigenic 
essence



2 Key 
Advantages
Antigenic 
Essence

Cost and Time Efficiency

personalized or group;
peptides or dendritic cells;
manufacturing friendly

Whole Cell
Approach

Revitalization

more effective
and more specific,

while eliminating
all limitations

Targeting
Tumor Micro- 
environment

killing any solid
tumor by
destroying its
vascular system

Antigenic essence includes 
only visible for immune 
system antigens

The size of antigens is 
optimal to be presented by 
MHC to immune system

Antigenic essence is a     
specific footprint of cellular 
antigens

Antigenic essence can 
target not only cancer cells, 

but endothelial cells too

Antigenic essence can be 
a platform for the 

universal medicine for 
solid tumors

Targets the whole antigens 
spectrum - revolutionary 
antiangiogenic approach

Antigenic Essence Platform: Overview
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Antigenic Essence Platform: Development Milestones

2005

Development of a “cell 
proteomic footprint” 
technology, antigenic 

essence initial stages of 
development

Cell proteomic footprint 
technology was published 
(Biobohemia together with 
Bruker), antigenic essence 

vaccine preparation method  was 
published

IND packages 
registration in FDA
Collaboration net 

expansion and a growing 
interest in the platformThe research for 

antigenic essence 
was extended to the 

antiangiogenic 
cancer vaccine 

concept

Publication of the cancer 
response escape study 

as a result of anti-cancer 
vaccination (Biobohemia 
with Bruker and Institute 

of Biomedical 
Chemistry)

2009-2010 2012 2014 2020-20212006-2008

First patent application 
and Eurasian patents were 

granted.
Publication of SANTAVAC 

concept. European, Korean, 
etc. patents were granted.
Design of final SANTAVAC 

products

2015-2016

The trademark SANTAVAC was registered. 
USA patent was granted.

2017-2018
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Antigenic Essence Platform: Cancer Vaccines in Development

Antigenic essence platform may be considered as a significant upgrade of whole-cell platform. It means that antigenic essence is

● Cost and time-effective 
● Applicable for all solid tumors regardless their mutation burden status 
● Applicable both for personalized or group medicine
● Can be used to direct tumor cells or vessels 

This platform can be a a solution for previously failed whole-cell cancer vaccines or a good collaborator for developing ideas. Right 
now antigenic essence platform is at preclinical stage of development but according to analysed data it should come to final 
phases of clinical trials (for example GVAX and CanVaxin) and pass it due to significant revitalization of the technology. 

Cell line or 
primary cell 

culture

Antigenic 
essence 

preparation

Mass 
spectrometry 

Natural 
peptides or 

peptide-loaded 
DC vaccine

Complex Omics approaches and bioinformatic data 
treatment are not needed

Only for quality control of antigenic essence products 
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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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Antigenic Essence Platform: SWOT Analysis  

Strengths
● Innovative platform which eliminates all the cons of 

previously developed platforms
● Targeting of only surface antigens visible for immune 

system 
● High concentration of antigens
● Controllable set of antigens in doses

Weaknesses

● Not directed to target non-solid tumors (20% of cancer 
cases)

● Low public awareness about the new technology

Opportunities

● Can be used to upgrade cellular vaccines developed 
earlier

● Can become a new emergent star of cancer vaccines 
market

● Potentially can cure any solid tumor
● Can become a leader in preventive cancer vaccines 

field

Threats

● The platform is not validated in preclinical study, 
although preliminary validation is strong

● Operational capacity, structuring business processes



Oncolytic Viruses 
Platform

DEEP 
PHARMA 
INTELLIGENCE
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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



H1O1 variant 
approved in China 

Herpes simplex virus type I (HSV I) 
+ granulocyte-macrophage 

colony-stimulating factor(GM-CSF) 
under the name of T-VEC is 

developed
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Oncolytic Viruses Platform: Development Milestones

1904

First viral 
infection-induced 

leukemia regression

First clinical trials with 
engineered virus

Active development of 
oncolytic viruses delivery 

technologies to reduce side 
effects for the intravenous 

injection 

1997 2003 2005 20211955-1975

Use of 
- Adenovirus for cervical 

cancer
- NDV and measles virus for 

leukemia
- Parvovirus for sarcoma
- Mumps virus for solid 

tumors

FDA approval of T-VEC 
oncolytic virus cancer 

vaccine

2015

Hamid  et al., Cancer Immunology and Immunotherapy (2017)



Discovery Pre-IND Phase 1/2 Phase 3 Commercialization

CAN-2409 Adenovirus for prostate cancer by Candel Therapeutics

Oncolytic Viruses Platform: Cancer Vaccines in Development

For today there is one FDA approved oncolytic virus 
immunotherapy - Talimogene laherpavepvec (T-VEC) owned by 
Amgen. 

Stil there is active development of oncolytic viruses which 
would target a wider spectrum of tumors and won’t induce the 
formation of undesired antibodies by the immune system.

ONCR-177 HSV for intratumoral injections by Oncorus

OLVI-VEC for ovarian cancer by Genelux

49Deep Pharma Intelligence

ParxOryx for GBM by Oryx

Tumor destruction and 
immune response

T-VEC 

T-VEC injection 
into tumor

Herpes virus 
modification
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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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Oncolytic Viruses Platform: Key Players 

Oncorus is moving into two directions in virotherapy field: Herpes Simplex Virus platform and viral RNA platform. 
The products of such platforms have different delivery approaches: directly intratumoral through the injection and 
intravenous respectively. 

Sources —Oncorus Technology

oHSV

ONCR-177 is a leading product of this 
platform which is an oncolytic virus 
which should be administered directly 
into the tumor site; consequently this 
induces immunogenic cancer cell death 
and drives llasting and systemic 
anti-tumor response

Oncolytic virus brings 5 
immunostimulatory agents:

IL-12, CCL4, FLT3LG, anti-PD-1 and 
anti-CTLA-4

vRNA

This technology is supposed to be less immunogenic which should result into a lower 
non-specific immune response. Viral RNA is delivered in lipid nanoparticles.

Leading programs ONCR-021 and ONCR-788 are based on coxsackievirus A21 (CVA21) and 
Seneca Valley Virus (SVV) respectively

https://oncorus.com/our-technology/
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Oncolytic Viruses Platform: Key Players 

Candel Therapeutics focuses on preventing the recurrence and progression of cancer by applying viral 
immunotherapy. They are aimed to reach a low toxicity level which is well suited for the treatment of less 
aggressive or slower growing cancers.

Adenovirus Platform

CAN-2409  is an engineered gene 
construct encoding the thymidine kinase 
gene, which should be transported into 
infected tumour cells. Administered in the 
form of intratumoral injection.

HSV Platform

CAN-3110 is  engineered to express the 
gene responsible for viral replication only 
when it is activated by a tumor-specific 
Nestin promoter. This provides a better 
regulation of immune response and 
precise targeting.

multifactorial 
approach which 

enables virus-based 
vectors to activate 

cancer-killing 
mechanisms
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Oncolytic Viruses Platform: Key Players 

Genelux is an innovative biopharmaceutical company which develops oncolytic virotherapy and combines it with other 
cancer vaccine approaches. 

Their leading product is Olvi-Vec is currently on the stage 2 of clinical trials and it is stated that it can effectively fight 
multiple cancers (including both solid tumors and blood malignancies). Genelux owns a Choice Discovery Platform to 
develop an extensive library oncolytic viruses strains identified from multiple in vitro and in vivo selection criteria.

Sources — Genelux Technology

V2ACT (Virus and Vaccine 
(Neoantigen)-Enhanced Adoptive Cell 
Therapy) is a unique combinational 
approach for immunotherapy developed by 
Genelux.

This immunotherapy is aimed to produce a 
strong immune response and an outburst 
of primed cancer neoantigen-specific 
effector T cell precursors 

https://www.genelux.com/our-science/
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Oncolytic Viruses Platform: SWOT Analysis  

Strengths
● Can reach ‘cold’ tumors and turn them into ‘hot’ tumors
● Targets both tumor and its microenvironment
● Creates a strong immune response

Weaknesses

● Usually causes undesirable immune response with 
extensive antibodies production which neutralise the 
virus

● Limited number of the antigens which can be targeted
● Mostly needs to be administered through the injection

Opportunities

● Can be efficiently improved through combinational 
therapies

● Can become the main mechanism of the tumor 
immunization if it is not reachable for other therapies

Threats

● Severe side effects resulted by the viral activity regarding 
healthy cells 

● Gene modified viruses injected into a human body might 
cause some ethical concerns



Key Takeaways and 
General Conclusions 
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Key Takeaways
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➔ The interest in cancer vaccination is 
continually growing and is currently 
experiencing an outburst in 2021. This 
mature field of immunotherapy requires 
novel approaches and revitalization 
solutions.

➔ The most actively developing platform right 
now is neoantigens platform, which we 
observe from analysing the lead products of 
big pharmaceutical companies.

➔ The most prominent research vectors in the 
field of cancer vaccines are aimed at 
enhancement of immunogenicity while 
reducing a non-targeted damage of healthy 
cells, targeting multiple antigens and 
developing an universal vaccine for a broad 
spectrum of malignancies. 

The graph demonstrates the growing number of publications mentioning cancer 
vaccines by year. Over a decade the annual publishing grew more than 2.5 fold 
and is expected to continue  increasing. 

Sources — PubMed Database

https://pubmed.ncbi.nlm.nih.gov/


Key Takeaways
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➔ Besides the common tendency of 
having the highest number of product 
candidates on the first phases of 
clinical trials, there is an even 
distribution of numbers depending on 
the delivery form of cancer vaccine.

➔ Peptide/protein form was represented 
by over 115 candidates on different 
stages of clinical trials being the 
leading platform for vaccine delivery to 
the target cells. Dendritic cells appear 
to be the second leader with already 
approved Sipuleucel-T.

➔ Fewer number of cancer vaccines are 
delivered in the form of DNA and RNA, 
which can be due to higher cost of 
development and younger age of the 
platform.

The information is given according to the clinicaltrials.gov investigation by 
Cuzzubbo et al. in August 2020, published in February 2021.

https://doi.org/10.3389/fimmu.2020.615240

https://doi.org/10.3389/fimmu.2020.615240


General Conclusions
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● We have reviewed the 5 cancer vaccine platforms which are actively developing 
their products to enter the market of immunotherapy. As a result we conducted 
assessment of more than 150 companies and R&D centers, and detailed analysis 
of more than 30 of them.

● Identified cancer vaccine platforms have distinguishable features and 
development timelines, as well as representative companies with the products 
pipelines. All the reviewed key player companies, in our opinion, possess strong 
R&D bases, have well-developed level of technology and intellectual property and 
large total addressable markets for their products.

● We believe that cancer vaccine development is moving into the direction of more 
specific tumour targeting while reducing side effects by the novel delivery 
methods, antigen identification applications or vaccine preparation process itself.

 
● Currently, the major attention is paid to neoantigen platform, but it will probably be 

pushed out with such growing cancer vaccine platform as antigenic essence, 
which is likely to combine a high specificity, efficiency and time- and 
cost-effectiveness. 



Appendix:
List of Entities
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125 Cancer Vaccine Companies

1 Aavocyte 12 Arrowhead Pharmaceuticals 23 BriaCell Therapeutics 34 CureVac

2 Aeon Therapeutics 13 AstraZeneca 24 CaroGen 35 University of California

3 Agenus Inc. 14 Autolus Therapeutics 25 CARsgen Therapeutics 36 Dendreon

4 AiVita Biomedical 15 AVAX Tech 26 Celdara Medical 37 Dynavax Technologies 
Corporation

5 Allogene Therapeutics 16 AVAX Technologies 27 Celgene 38 Editas Medicine

6 Alnylam 17 Avrobio 28 Cellectis 39 Elicio Therapeutics

7 Amgen 18 Bavarian Nordic 29 Celularity 40 Elios Therapeutics

8 Anixa Biosciences 19 Baylor College of Medicine 30 Celyad 41 Enochian Biosciences

9 Antion Biosciences 20 BioMedicure 31 Charite´-University Medicine 42 EpiThany

10 Apeiron Biologics 21 BioNTech 32 Codiak 43 Epitopoietic Research 
Corporation

11 Arcellx 22 Boehringer Ingelheim 33 Corixa Corporation 44 Evaxion Biotech
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https://aavocyte.com/
https://arrowheadpharma.com/
https://briacell.com/
https://www.curevac.com/en/
http://www.aeontherapeutics.cn/
https://www.astrazeneca.com/
https://carogencorp.com/
https://www.universityofcalifornia.edu/
https://agenusbio.com/
https://www.autolus.com/
https://www.carsgen.com/
https://www.dendreon.com/
https://aivitabiomedical.com/
http://www6.avax-tech.com/?template=VERTICAL_LINES&tdfs=1&s_token=1632315983.0372950000&uuid=1632315983.0372950000&term=Paid%20Clinical%20Trials&term=Clinical%20Trial%20Management%20Systems%20CTMS&term=Patient%20Management%20Software&term=Medication%20Knowledge%20Base&term=Fundraising%20Software&searchbox=0&showDomain=0&backfill=0
https://celdaramedical.com/
https://www.dynavax.com/
https://www.dynavax.com/
https://www.allogene.com/
http://www.avax-tech.com/
https://www.celgene.ca/en/
https://www.editasmedicine.com/
https://www.alnylam.com/
https://www.avrobio.com/
https://www.cellectis.com/
https://elicio.com/
https://www.amgen.com/
https://www.bavarian-nordic.com/
https://celularity.com/
http://www.eliostherapeutics.com/
https://www.anixa.com/
https://www.bcm.edu/
https://celyad.com/
https://www.enochianbio.com/
https://antion.ch/#/
http://www.biomedicure.com/
https://www.charite.de/en/
http://epithany.com/
https://www.apeiron-biologics.com/
https://biontech.de/
https://www.codiakbio.com/
https://www.erc-immunotherapy.com/
https://www.erc-immunotherapy.com/
https://arcellx.com/
https://www.boehringer-ingelheim.com/
http://www.coulterpharm.com/
https://www.evaxion-biotech.com/


45 EXUMA Biotech 56 Hadassah Medical Organization 67 John Wayne Cancer Institute 78 Moffitt Cancer Center and 
Research Institute

46 Flow Pharma, Inc. 57 Heat Biologics 68 Jonsson Comprehensive Cancer 
Center 79 Mustang Bio

47 Franz Cancer Research Center, 
Earle A. Chiles Research Institute 58 Herlev Hospital 69 Juno Therapeutics 80 NN Petrov National Medical 

Research Center of Oncology

48 GemVax & Kael Co., Ltd 59 Hookipa Pharma 70 Khloris Biosciences 81 National Cancer Institute

49 Geneos Therapeutics 60 Hubro Therapeutics 71 Kite Pharma 82 National Institutes of Health 
(NIH)

50 Genocea Biosciences 61 Immunomic Therapeutics 72 Legend Biotech 83 NewLink Genetics Corporation

51 GEOVAX, INC 62 Inovio Pharmaceuticals 73 Magenta 84 NexImmune

52 GlaxoSmithKline (GSK) 63
Institut für Experimentelle 
Onkologie und 
Therapieforschung

74 Mayo Clinic 85 Noile-Immune Biotech

53 Gracell 64 IO Biotech 75 Medigene 86 Northwest Biotherapeutics

54 Gradalis 65 Ionis Pharma 76 Midatech Pharma 87 NovaRx

55 Gritstone Oncology 66 Janssen Pharmaceuticals (J&J) 77 Moderna Therapeutics 88 OncoPep
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https://exumabio.com/
https://hadassah.ru/o-klinike?utm_source=adwords&utm_medium=ppc&utm_term=%2Bhadassah_b&utm_content=cid_1073632977%7Cgid_52130653563%7Caid_289144466813%7Cpos_%7Csrc_g_%7Cdvc_c&utm_campaign=g_1073632977%7CH_UKR_search_Brand_alld%7Chadassah&gclid=Cj0KCQjwqKuKBhCxARIsACf4XuHC1bOcsSmuyjOYosPK60IlBXYX2oiTXqOcJqyjBPy7kJ2Z0U55xskaAtsDEALw_wcB
https://www.saintjohnscancer.org/
https://moffitt.org/
https://moffitt.org/
https://flowpharma.com/
https://www.heatbio.com/
https://cancer.ucla.edu/
https://cancer.ucla.edu/
https://www.mustangbio.com/
https://oregon.providence.org/our-services/e/earle-a-chiles-research-institute/
https://oregon.providence.org/our-services/e/earle-a-chiles-research-institute/
https://www.herlevhospital.dk/
http://junotherapeutics.com
https://www.uicc.org/membership/nn-petrov-national-medical-research-center-oncology
https://www.uicc.org/membership/nn-petrov-national-medical-research-center-oncology
http://gemvax.com/
https://www.hookipapharma.com/
https://www.khlorisbiosciences.com/
https://www.cancer.gov/
https://www.geneostx.com/
https://www.hubrotherapeutics.com/
https://www.kitepharma.com/
https://www.nih.gov/
https://www.nih.gov/
https://www.genocea.com/
https://www.immunomix.com/
https://legendbiotech.com/
https://newlinkgenetics.com/
https://www.geovax.com/
https://www.inovio.com/
https://magenta.mdanderson.org/
https://www.neximmune.com/
https://www.gsk.com/en-gb/home/
https://campus.tum.de/tumonline/organisationen.display?corg=15739
https://campus.tum.de/tumonline/organisationen.display?corg=15739
https://campus.tum.de/tumonline/organisationen.display?corg=15739
https://www.mayoclinic.org/
https://www.noile-immune.com/en.html
https://www.gracellbio.com/
https://www.iobiotech.com/
https://www.medigene.com/home
https://nwbio.com/
https://www.gradalisinc.com/
https://www.ionispharma.com/
https://www.midatechpharma.com/
https://novarx.com/
https://gritstonebio.com/
https://www.janssen.com/
https://www.modernatx.com/
https://www.oncopep.com/


89 ONYvax 100 Roche 111 Treos Bio 122 Vaxil Bio

90 Oryx Translational Medicine 101 Rubius Therapeutics 112 University Hospital Tuebingen 123 VAXIMM

91 Oxford Vacmedix 102 SapVax 113 University of Copenhagen 124 Vectorite Biomedical

92 Paul Ehrlich Institute 103 Scancell Holdings 114 University of Kentucky 125 Vicinivax

93 PDC*line Pharma 104 Sidney Kimmel Comprehensive 
Cancer Center at Johns Hopkins 115 University of Miami 126 Volastra

94 Pepscan 105 Sonoma 116 University of Tokyo 127

95 Personalis 106 Sorrento Therapeutics 117 Vaccibody 128 CONNECT TO CRM

96 pHLIP 107 Southwest Oncology Group 118 Vaccinogen Inc 129 Cook MyoSite

97 Precision BioSciences 108 Takeda Pharmaceuticals 119 Vaccitech 130 CRISPR Therapeutics

98 ProMab Biotechnologies 109 Takis Biotech 120 Vaxart 131 Cryo-Cell International

99 PsiOxus Therapeutics 110 Tmunity 121 Vaxeal 132 Cynata Therapeutics LTD
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http://www.onyvax.com
http://www.roche.com
https://treosbio.com/
https://vaxil-bio.com/
http://oryx-medicine.com/
http://www.rubiustx.com/
https://www.medizin.uni-tuebingen.de/en-de/das-klinikum
https://vaximm.com/
http://www.oxfordvacmedix.com/
http://sapvaxllc.com/
https://www.ku.dk/english/
https://trpma.org.tw/eng/members/42
http://www.pei.de/EN
http://www.scancell.co.uk
https://www.uky.edu/UKHome/
https://www.vicinivax.com/
http://pdc-line-pharma.com/
http://www.kimmelcancercenter.org
http://www.kimmelcancercenter.org
https://welcome.miami.edu/
https://www.volastratx.com/
http://www.pepscan.com/
http://sonoma.com.br
https://www.u-tokyo.ac.jp/en/
http://www.personalis.com
http://www.sorrentotherapeutics.com
https://www.vaccibody.com/
http://phlipinc.com/
https://www.swog.org/
https://www.vaccinogeninc.com/
http://precisionbiosciences.com/
https://www.takeda.com/
https://www.vaccitech.co.uk/
http://www.promab.com
https://www.takisbiotech.it/
https://vaxart.com/
http://psioxus.com/
https://www.tmunity.com/
http://www.vaxeal.net/


245 Cancer Vaccine Investors

1 3i Group 12 Alexandria Real Estate Equities 23 ARCH Venture Partners 34 BankInvest Biomedical Venture

2 4BIO Capital 13 Alexandria Venture 24 Arie Belldegrun 35 Baxalta 

3 8VC 14 Alexandria Venture Investments 25 Arix Bioscience 36 BB Biotech Ventures 

4 Abingworth 15 Alexion Pharmaceuticals 26 ArrowMark Partners 37 Be The Match BioTherapies 

5 Abu Dhabi Investment Authority 16 Alice Ventures 27 AstraZeneca 38 Bezos Expeditions 

6 Access Industries 17 Alta Berkeley Venture Partners 28 Athena Capital 39 BiGEN 

7 Adage Capital Management 18 Alta Partners 29 Atlas Venture 40 Bill & Melinda Gates Foundation 

8 Agent Capital 19 Ames Seed Capital 30 Auriga Partners 41 Biomedical Advanced Research 
and Development Authority 

9 Aisling Capital 20 Amgen Ventures 31 Avoro Capital Advisors 42 BioMedPartners 

10 AiVita Biomedical 21 Andera Partners 32 Baillie Gifford 43 Blackstone Life Sciences

11 Alaska Permanent Fund 22 Andreessen Horowitz 33 Baker Brothers Advisors LLC 44 Boehringer Ingelheim Venture 
Fund
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https://www.3i.com/
https://www.are.com/
http://www.archventure.com/
https://www.crunchbase.com/organization/bankinvest-biomedical-venture
https://www.4biocapital.com/
https://www.are.com/venture-investments.html
https://www.kronosbio.com/biographies/arie-belldegrun-bio/
http://www.baxalta.com
https://8vc.com/
https://www.are.com/venture-investments.html
https://arixbioscience.com/
http://www.bbbiotechventures.com/
https://www.abingworth.com/
https://alexion.com/
https://arrowmarkpartners.com/
https://bethematchbiotherapies.com/
https://www.adia.ae/
http://www.aliceventures.it/index.asp
https://www.astrazeneca.com/
http://www.bezosexpeditions.com/
https://www.accessindustries.com/
https://www.altaberkeley.com/
https://www.athenacapital.com/
http://bi-gen.com/
https://www.adagecapital.com/
https://www.altapartners.com/
https://atlasventure.com/
https://www.gatesfoundation.org/
https://www.agentcapital.com/
https://www.amesedc.com/about-the-area/entrepreneurs/ames-seed-capital-llc
https://www.auriga.vc/
https://www.medicalcountermeasures.gov/
https://www.medicalcountermeasures.gov/
https://www.aislingcapital.com/
https://www.amgenbd.com/aboutamgen
https://avorocapital.com/
https://biomedvc.com/en/
https://aivitabiomedical.com/
https://www.anderapartners.com/en/
https://www.bailliegifford.com/
https://www.blackstone.com/our-businesses/life-sciences/
https://apfc.org/
https://a16z.com/
https://www.crunchbase.com/organization/baker-brothers-investments
https://www.boehringer-ingelheim-venture.com/
https://www.boehringer-ingelheim-venture.com/


45 Boon 56 Cardinal Partners 67 Cormorant Asset Management 78 EDBI 

46 Boris Nikolic 57 Care Capital 68 Cycad Group 79 EFung Capital 

47 Boxer Capital 58 CaroGen 69 DARPA 80 Eight Roads Ventures 

48 Brace Pharma 59 Casdin Capital 70 Deep Track Capital 81 EIR Ventures

49 Brainchild Holdings 60 Catalio Capital Management 71 Deerfield 82 Enterprise Partners 

50 Bristol-Myers Squibb 61 Celgene 72 Deerfield Capital Management 83 European Investment Bank 

51 BVCF 62 Citadel 73 DH Capital 84 Eventide 

52 Calculus Capital 63 Clal Biotechnology Industries 74 Dievini Hopp Biotech Holding 85 Eventide Asset Management 

53 California Institute of 
Regenerative Medicine (CIRM) 64 Clarus Ventures 75 Ditch Plains Capital 

Management LP 86 Excalibur Fund Managers 

54 Cambrian Biopharma 65 Clough Capital Partners 76 DROIA 87 F1 BioVentures 

55 CARB-X 66 Coalition for Epidemic 
Preparedness Innovations 77 EcoR1 Capital 88 Fidelity Management and 

Research Company 
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http://cardinalpartners.com/
http://cormorant.com
http://www.edbi.com/
https://biomaticscapital.com/team/
http://www.carecapital.com/
http://cormorant.com
http://en.efungcapital.com/
https://www.tavistock.com/portfolio/tavistock-life-sciences/boxer-capital/
https://carogencorp.com/
http://www.darpa.mil
http://eightroads.com/en/
http://www.bracepharma.com/
https://casdincapital.com/
http://www.deeptrackcapital.com/
http://eirventures.eu/
https://brainchild.co/
https://www.cataliocapital.com/
http://www.deerfield.com
https://www.globalenterprisepartners.com/en-gb/?__cf_chl_jschl_tk__=pmd_ayc6QsF6jUV7OPo6gmyksXKDhhUbgabxzig_fXpxTv8-1632324374-0-gqNtZGzNAdCjcnBszQi9
https://www.bms.com/
http://www.bms.com
http://www.deerfieldcapital.com
http://www.eib.org/
http://www.bvcf.com/
http://www.citadel.com
http://www.dhcapital.com
http://eventide
https://www.calculuscapital.com/
http://www.cbi.co.il
http://www.dievini.de
http://www.eventidefunds.com
https://www.cirm.ca.gov/
https://www.cirm.ca.gov/
http://www.clarisventures.com/
http://www.ditchplainscm.com
http://www.ditchplainscm.com
http://www.excalibur-group.co.uk
https://www.cambrianbio.com/
https://www.cloughglobal.com/
http://droia.be/
http://www.f1bioventures.com/
https://carb-x.org/
http://cepi.net/
http://cepi.net/
http://ecor1cap.com/
http://www.fidelity.com/
http://www.fidelity.com/


89 Flagship Pioneering 100 Grifols 111 Imperial Innovations 122 Jennison Associates 

90 Forbion Capital Partners 101 GSO Capital Partners 112 Inovio Pharmaceuticals 123 Johnson & Johnson 
Development Corporation 

91 F-Prime Capital 102 GV 113 InterWest Partners 124 Johnson & Johnson Innovation 

92 Franklin Templeton Investments 103 Hambro Perks Ltd. 114 Invesco 125 Jolly Pharmaceutical 

93 Future Planet Capital 104 HBM Healthcare Investments AG 115 Invus 126 Juno Therapeutics 

94 GeneMatrix 105 Heritage Group 116 Iowa Capital Management 127 Kaitai Capital 

95 Genzyme 106 Hillhouse Capital Group 117 Irving Investors 128 Keiretsu Forum Northwest 

96 GF Securities 107 Human Longevity 118 Janus Henderson Investors 129 KfW 

97 Gilead Sciences 108 Hunza Ventures 119 Jay Alix 130 Kite Pharma 

98 GlaxoSmithKline 109 Hygea VCT 120 JDRF T1D Fund 131 Kleiner Perkins 

99 Great Point Partners 110 Idinvest Partners 121 Jebsen Capital 132 Kreftforeningen 
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https://www.flagshippioneering.com/
https://www.grifols.com/en/home
https://www.imperial.tech/
https://www.jennison.com/
https://forbion.com/en/
https://www.blackstone.com/our-businesses/aam/credit-businesses-(gso
https://www.inovio.com/
https://jnjinnovation.com/jjdc
https://jnjinnovation.com/jjdc
https://fprimecapital.com/
https://www.gv.com/
https://www.interwest.com/
https://jnjinnovation.com/
https://www.franklintempleton.com/
https://www.hambroperks.com/
http://www.invesco.com/
http://www.zuoli.com/
https://futureplanetcapital.com/
https://www.hbmhealthcare.com/en
https://www.invus.com/
https://www.crunchbase.com/organization/juno-therapeutics
http://www.genematrix.net/2018/
https://heritagegroupusa.com/
https://www.crunchbase.com/organization/iowa-capital-group
http://en.kaitaicapital.com/
https://www.sanofi.com/en/your-health/specialty-care
https://www.hillhousecap.com/
http://irvinginvestors.com/
https://www.k4northwest.com/cpages/home
http://en.gf.com.cn/
https://healthnucleus100plus.com/
https://www.janushenderson.com/en/row/documents/
https://www.kfw.de/kfw.de.html
https://www.gilead.com/
https://www.crunchbase.com/organization/hunza-ventures
https://www.alixpartners.com/about-alixpartners/our-founder/
https://www.kitepharma.com/
https://www.gsk.com/en-gb/
https://www.hygeavct.com/
https://t1dfund.org/
https://www.kleinerperkins.com/
http://gppfunds.com/
https://www.idinvest.com/fr
https://www.jebsen-capital.com/
https://kreftforeningen.no/


133 KTB Ventures 144 Lundbeckfonden Emerge 155 Milky Way Ventures 166 Northview LifeScience

134 Kurma Partners 145 Lundbeckfonden Ventures 156 Mirae Asset Venture Investment 167 Norwegian Research Council 

135 Leerink Partners 146 Lux Capital 157 MKB & Technofonds Flevoland 168 Novo Holdings 

136 LG Technology Ventures 147 Lyell Immunopharma 158 Mohr Davidow Ventures 169 Octagon Capital Partners 

137 Life Science Angels 148 M&G Investments 159 Morningside Group 170 OCV

138 Life Sciences Greenhouse of 
Pennsylvania 149 Mason Ng 160 Morningside Venture Partners 171 ODYSSEE VENTURE 

139 Lifeforce Capital 150 Matthew Katz 161 MP Healthcare Venture 
Management 172 Omega Funds

140 Lightspeed Venture Partners 151 Mercia Asset Management PLC 162 National Institutes of Health 173 OrbiMed 

141 Lilly Asia Ventures 152 Merck 163 Neptune Investment 
Management 174 OUP (Osage University Partners) 

142 Livzon Pharmaceutical Group 153 Mid Atlantic Bio Angels 164 New Enterprise Associates 175 Outsized Ventures 

143 Luminous Ventures 154 MIG 165 Nextech Invest 176 OVP Venture Partners 
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http://www.ktbvc.com
https://lundbeckfonden.com/en/business-activities/lundbeckfonden-emerge
http://www.mwv.vc
https://northviewlifesciences.com/
http://www.kurmapartners.com
https://lundbeckfonden.com/en/business-activities/lundbeckfonden-ventures
http://venture.miraeasset.com
https://www.forskningsradet.no/en/
http://www.leerink.com/
https://luxcapital.com/
http://www.mdv.com
https://www.novoholdings.dk/
http://www.lgtechventures.com/
https://lyell.com/
http://www.mdv.com
https://octagoninvestments.com/
http://www.lifescienceangels.com
https://www.mandg.com/investments/gb
https://morningside.com/
https://www.controlvalves.com/
https://www.lifeforcecap.com/
https://www.lifeforcecap.com/
https://www.linkedin.com/in/masonng/
https://morningside.com/
http://www.odysseeventure.com
https://www.lifeforcecap.com/
https://www.isenberg.umass.edu/people/matthew-katz
https://www.mp-healthcare.com/
https://www.mp-healthcare.com/
https://omegainvest.com.cy/
https://lsvp.com/
https://www.mercia.co.uk/
https://www.nih.gov/
https://www.orbimed.com/
http://www.lillyasiaventures.com/
https://www.merck.com/
http://www.neptunefunds.eu
http://www.neptunefunds.eu
https://oup.vc/
https://en.livzon.com.cn/
http://venture.miraeasset.com
https://www.nea.com/
https://www.outsized.vc/
https://www.luminous.vc/
http://www.migcom.com
https://www.nextechinvest.com/
http://www.ovp.com


177 Oxford Capital Partners 188 Polaris Partners 199 Samsara BioCapital 1 210 Skyline Ventures 

178 Oxford Sciences Innovation 189 Pontifax AgTech 200 Sand Hill Angels 211 Sofinnova Partners

179 Oxford Technology Management 190 PPF Group 201 Sanofi 212 Soleus Capital 

180 Parker Institute for Cancer 
Immunotherapy 191 PPM Oost NV 202 Sante Ventures 213 SR One

181 Partners Innovation Fund 192 Qatar Investment Authority 203 SCALE AI 214 Stanford University 

182 Penn Medicine Co-Investment 
Program 193 Quantum Technology Partners 204 Section 32 215 Sunstone Life Science Ventures 

183 Perceptive Advisors 194 Quark Venture 205 Sequoia Capital 216 Surveyor Capital 

184 PFM Health Sciences 195 RA Capital Management 206 Sequoia Capital China 217 SV Health Investors 

185 Pictet Private Equity Investors 
S.A. 196 Redmile Group 207 SFC Co 218 Syncona Partners LLP 

186 Ping An Ventures 197 Regeneron 208 Sigma Group 219 T. Rowe Price 

187 Platinum Asset Management 198 S.R.I.W. 209 Sirona Capital 220 Takeda Pharmaceutical 
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https://oxcp.com/
https://polaris-partners.co/
https://www.samsaracap.com/
http://www.skylineventures.com/
https://oxfordscienceenterprises.com/
https://www.pontifaxagtech.com/
https://www.sandhillangels.com/
https://www.sofinnovapartners.com/
http://www.oxfordtechnology.com
http://www.ppf.cz
https://www.sanofi.com
http://www.soleuscapital.com/
https://www.parkerici.org/
https://www.parkerici.org/
http://www.ppmoost.nl
https://sante.com/
https://www.srone.com/
http://www.partnersinnovationfund.com/
https://www.qia.qa/
https://scale.com/
https://www.stanford.edu/
https://www.crunchbase.com/organization/penn-medicine-co-investment-fund
https://www.crunchbase.com/organization/penn-medicine-co-investment-fund
https://www.quantum.com/en/partners/technology-partners/
https://section32.com/
https://sunstone.eu/
https://www.perceptivelife.com/
https://www.quarkventure.com/
https://www.sequoiacap.com/
https://www.citadel.com/investment-strategies/surveyor-capital/
http://www.pfmlp.com/
https://www.racap.com/
https://www.sequoiacap.com/china/en/
https://svhealthinvestors.com/
https://www.group.pictet/alternative-investments/private-equity
https://www.group.pictet/alternative-investments/private-equity
http://redmilegroup.com
http://sfcltd.co.kr/
https://www.synconaltd.com/
http://www.pinganventures.com
https://www.regeneron.com/
https://sigma.software/
https://www.troweprice.com/corporate/us/en/home.html
https://www.platinum.com.au/
https://www.sriw.be/en/
http://www.sironacapital.com
https://www.takeda.com/
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221 Takeda Ventures 232 U.S. Department of Defense 243 Westlake Village BioPartners 235 Neurona Therapeutics

222 TCG Crossover 233 University of Pennsylvania 244 Woodford Investment 
Management 236 NexImmune

223 Temasek Holdings 234 Valerian Nakaar 245 Xfund 237 Nkarta Therapeutics

224 Tencent 235 UTC Investment Co. 246 Yukon Partners 238 NKMax America

225 The Longevity Fund 236 VenBio Partners 247 Nektar Therapeutics 239 Nohla Therapeutics

226 The Watermill Group 237 Venrock 229 Neogene Therapeutics 240 Noile-Immune Biotech

227 Tony Robbins 238 Vida Ventures 230 Neon Therapeutics 241 NovaBone Products

228 Third Rock Ventures 239 Vienna Insurance Group 231 NEOVII Biotech 242 Novadip Biosciences

229 Thynk Capital, LLC. 240 Viking Global Investors 232 NeuralStem 243 Novartis

230 TPG 241 Vivo Capital 233 Neurogene 244 Obsidian Therapeutics

231 Two River 242 Wellington Management 234 NeuroGeneration 245 Oncoimmune
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https://www.takeda.com/what-we-do/research-and-development/takeda-ventures/
https://www.defense.gov/
https://westlakebio.com/
https://tcgcrossover.com/
https://www.upenn.edu/
https://woodfordfunds.com/
https://woodfordfunds.com/
https://www.temasek.com.sg/en/index
https://www.linkedin.com/in/valerian-nakaar-ph-d-b8a01412/
https://www.xfund.com/
https://www.tencent.com/en-us/index.shtml
http://utc.co.kr/en/home-eng/
https://yukonpartners.com/
https://www.longevity.vc/
http://www.venbio.com/
https://www.watermill.com/
https://www.venrock.com/
https://www.tonyrobbins.com/
https://vidaventures.com/
https://www.thirdrockventures.com/
https://www.vig.com/en/home.html
http://thynkcapital.com/
https://www.vikingglobal.com/
https://www.tpg.com/
https://vivocapital.com/
https://tworiver.com/
https://www.wellington.com/en/


Overview of 
Proprietary Analytics by 
Deep Pharma Intelligence

DEEP 
PHARMA 
INTELLIGENCE



70Deep Pharma Intelligence

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

https://www.deep-pharma.tech/


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

