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The immune-booster strategy, IDIOMA: Infectious diseases immunomics
meta-analysis.
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Going up to the gas station to fill up the tank with gasoline for a price is very convenient for vehicle
owners but how about immune-boosting stations where people can go and get booster shots for
extra immunity when they feel low especially during the pandemics such as COVID-19? In order to
build something like this, one should have full knowledge of various types of infectious diseases,
treatments available and the human immune system that responds to these infections. In this
strategic communication, we describe the strategy of using a multiomics approach targeting both
the infectious diseases and the immune system simultaneously to obtain the full knowledge that is
needed to build something that is close to the immune-boosting stations in the future. We believe
that this strategy can be stand alone or can be supplemented with other inputs that are missing and
will help us to design various prototypes that can be explored further.

Figure 1. Flowchart outlining the proposed strategy for immune-booster IDIOMA study.
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The emergence of different infectious
diseases has been a serious public health
issue in the 21st century across the globe.
Infectious diseases are health disorders
caused by pathogenic organisms (mostly
microbes) that enter the body, invade the
cells, potentially multiply and reproduce to
spread the infections. The immune system
produces a specific response when exposed
to these pathogens. If the immune response
is quick and effective, the infection will be
eliminated easily. Sometimes these
infections lead to various diseases, when the
immunity is low or impaired and when
virulence of the pathogen is high. The threat
of emerging infectious diseases demands
improvement for the detection and treatment
of infectious diseases. Infectious diseases
cause approximately 26 percent of all deaths
worldwide. Each year, more than 11 million
people die from infectious diseases, the vast
majority of deaths occurring in low‐ and
middle‐income countries. The top infectious
disease killers in those countries for people
of ages 15 to 59 are HIV/AIDS, TB, and
lower respiratory infections (1). The threat
of antimicrobial resistance (AMR) is
growing at an alarming rate in developing
countries due to abuse in the use of
antimicrobials. Resistant infections demand
the use of more expensive second and
third-line treatments and are sometimes
associated with prolonged hospital stays (2).
The biggest fear with AMR is that it will
progress to a point where significant number
of infections are entirely untreatable (3).

There are different types of
infections such as bacterial, viral, fungal that
cause various diseases when they enter the
human body. We want to focus on the
immune responses that the body produces
during the course of infection. The immune
system must be able to target the foreign
substances that attack the human body in
order to fight against the infections that

cause harmful diseases. The samples are
collected from different populations in India,
which are used to test the infections and the
diseases they cause in humans. The
multi-omics-based approach gives rise to a
huge amount of data that opens doors to
many research aspects of infectious diseases
and the immune system that provides a
higher level of understanding with deeper
insights into the problem. Immunomics is a
new field of research that integrates the
disciplines of immunology, genomics,
proteomics, transcriptomics, and bioinform
-atics to characterize the host-pathogen
interface, generate the necessary data for us
to evaluate, predict and make use of the data
for further studies.

The IDIOMA describes the process
to analyze different samples containing
immune cells and their interaction with the
bacterial, viral, and fungal samples along
with another sample containing the immune
cells and their interactions with healthy cells
as a control experiment. The samples can be
divided and compared based on the
treatment which the individual/patient had
received: Bacterial infections- vaccinated
patient samples, unvaccinated patient
samples, the individuals who had used
antibiotics, and the ones who had not taken
any antibiotics. Viral infections- vaccinated
patient samples, unvaccinated patient
samples, the individuals who had taken the
antiviral drugs, and the individuals who had
not taken any antiviral drugs. Fungal
infections- the individuals who had taken the
antifungal drugs and the individuals who
had not taken any antifungal drugs. The
antifungal drugs can be either fluconazole
and ketoconazole.

This part of the investigation
involves both biased and unbiased
approaches at each stage of the multi-omics
of the known immune targets while the
unbiased approach is to aim at all the
immune targets. Genomics is to investigate
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the cause of infections at the genomic level
and epigenomics involves epigenetic
modifications like DNA methylation,
acetylation, ubiquitination, and histone
modifications. Transcriptomics, proteomics,
and metabolomics are the broad view of the
analysis of RNA transcripts, the target of the
possible neoantigens, and their modified
proteins that are leading to altered functions
in the patient's body and the metabolites
respectively. The data obtained helps us
fight against different infections that escape
the immune system.

Currently, we are in the process of
collecting and analyzing patient samples for
the multi-omics study proposed above.
Among the samples collected, we have been
categorizing them based on gender, age,
type of cancer, etc. The data obtained from
the in vitro and in vivo studies will be
published in the future issues of TCABSE-J.
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