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1.Listing the types of antigens used in cancer vaccines, detailing their main
characteristics.

2.Li1sting the most relevant vaccine vectors,
weaknesses, and applications.

3.Commenting on the available data on cancer vaccine efficacy.

Introduction
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Because of the immune system'’s
pressure, cancer cells evolve to
evade detection, which causes the
immune system’s efficacy loss [3].
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This loss of function results from
Immunosuppressive mechanisms
set by the cancer cells, like the
alteration of local Immune cell
subpopulation or overproduction of
molecular 1mmune checkpoints,
amongst others [3, 4].
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Methodology

To achieve the objectives, a bibliographic research has been conducted, focusing on
research papers and reviews on the topic. The selection criteria were as follows:
published less than 10 years ago, preferably less than 5 years ago, and obtained only
from reliable databases (such as PubMed or the NML catalog). Relevant clinical trials,
selected under the same criteria, have also been 1included.
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Figure 2: Immunoscore scale.

The baseline antitumor response of a patient depends on the
tumor-immune microenvironment (TIME), which can be
classified under the immunoscore metric as a hot, altered or
cold tumor [3].
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Figure 1: Immunoediting phases.

The goal of cancer vaccines is to tackle the immunosuppressive mechanisms set by the tumor cells and enhance the immune system’s antitumor response [2].

Tumor-associated antigens
Tumor components not exclusive

to cancer cells cancer cells

Simple to detect and characterize
Cheap, simple to up-scale
Common across cancer patients
“Off-the-shelf” medicine

Tumor-specific antigens
Tumor components exclusive to

Complex to detect
Long and costly production
Almost patient exclusive

Personalized medicine

Figure 5: Cancer vaccine development
timeline. Based on [3, 7].

Efficacy data

CANCER VACCINE DEVELOPMENT
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Figure 3: Comparison of TAA
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Peptide vaccines Nucleic acid vaccines

Simple and cheap to produce
High safety

Facilitated multi-epitope vaccination
Well tolerated across repeated dosage

Dependent on adjuvants
Short half-lives

Dependent on delivery systems
Poor stability in systemic circulation

RNA 1s generally more advantageous
due to DNAs genome iIntegration
risks and because RNA vaccines
only needs to cross the cytoplasmic
membrane of the cells to become
effective. However, RNA's side effects
are less understood [2, 4, 5].

Compared to typical short peptides,
synthetic long peptides (SLPs) offer
great advantages: multiple epitopes
in a sequence (with both class I and
class II MHC epitopes) MHC-
haplotype-independent efficacy and
selective APC uptake [2, 4, 6].

Conclusions

Cancer vaccines can target tumor-associated antigens, which are easy to produce but carry more
autoimmunity risks, or tumor-specific antigens, which are much more effective but very costly.
The most relevant cancer vaccine vectors are SLPs, mRNA and dendritic cells. These are among the most

effective and safest options, but their high cost limits their applicability.
The paradigm shift from using cancer vaccines as a monotherapy to a combination treatment agent
holds the greatest potential of all recent innovations.
Further research is required across all areas of the field, specially regarding the combination of cancer
vaccines with other cancer treatment agents.

High safety and effectiveness (even
in late stage cancer patients)

High complexity of production

Cell-based vaccines allow antigen
presentation
comparison, do not require extensive
antigen identification. Dendritic cell
(DC) vaccines are prominent but stem
cell and tumor cell lysate vaccines
have also been proposed [2, 4, 6].

Figure 4: Comparison between vaccine vectors.

Based on [3, 4, 5, 6]. _ _ _
1990s - 2010s First cancer vaccine trials
fail in a systematic manner
New immunology
knowledge is applied: TLR ()
adjuvants and new delivery
systems. DC and DNA/RNA

based vaccines also begin

Efforts are put in
discovering the reasons
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Interest 1n cancer vaccines
revives with the
development of ICI drugs

Success 1n trials is still
minimal

Perspective shifts: from
monotherapy to
combination treatment

Cell vaccines

PRESENT

Peptide vaccines haven't had success in the past, but
SLPs and other innovations could be key to change
that [4]. RNA vaccines are the main vector of TSA
vaccines, and have proven to deliver robust responses
[5]. DC vaccines have proven to be really effective and
safe [6], while other kinds of cell-based vaccines
haven't been as successful [2, 4].

High production costs

In tandem, and, 1n

There 1s currently a growing interest in combining
cancer vaccines with other treatments, mainly with
ICI compounds, which has shown greater potential
than single agent treatments [5].
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