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RESPIRATORY DISEASE: WHAT IS THE ACTUAL CAUSE AND SEESINES

WHAT CAN WE DO?

= Define Respiratory Disease in its entirety.

= Understand significant contributors to respiratory disease, identification of
respiratory pathogens, and how pathogen mutation can result in alternative hosts or
alternative tissue tropism.

= Formulate methods for early identification and prevention of respiratory pathogens.

CONFLICTS OF INTEREST/ DISCLAIMER: INTRODUCTION

I have no conflicts to disclose.

Respiratory Disease
I will mention specific manufacturers and their products during this presentation.
My comments should not be interpreted as an endorsement of any manufacturer
or their product(s). + Economic Concern

+ Public Health Concern

« Pathogens

Figure 1 IMPACT OF INFANT RESPIRATORY HEALTH ON LATER LIFE MORTALITY
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One fifth of the deaths from respiratory disease

Contractinga respiratory disease in early childhood is associated with a higher risk of dying

from respiratory disease as an adult
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ECONOMIC HEALTH CONCERN
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VIRUS REVIEW

Virus Classification Genome
= The type of nucleic acid which is found in the virion = DNA
(RNA or DNA) = Almost all dsDNA
= The symmetry and shape of the capsid « Some ssDNA
= The presence or absence of an envelope = RNA
= Thesize of the virus particle = Amost all ssRNA
= Posiive (+) sense ssRNA
= Genome (ICTV) “
= Negatve () sense ssRNA

dSRNA

Ambisense- both (+) and (-) strands

DNAVIRUS BASIC ST
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= Low mutation rate
Glycoproteins
= Replication in host nucleus

Envelope



https://www.ucir.org/therapies/oncolytic-viruses
https://www.news-medical.net/news/20200310/How-a-virus-forms-a-protective-shell-to-evade-the-immune-system.aspx
https://www.news-medical.net/news/20200310/How-a-virus-forms-a-protective-shell-to-evade-the-immune-system.aspx
https://www.creative-diagnostics.com/tag-herpes-simplex-virus-antigens-35.htm

RNAVIRUS BASIC STRUCTURE EXAMPLE

= High mutation rate

= Replication in host cytoplasm
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ATTACHMENT

Attachment (reversible)

= virus attachment proteins (capsids or
glycoproteins)

receptors and accessory receptors or co-
receptors (cell surface molecules), proteins or
carbohydrates

virus tropism (spectrum of cells that virus can
infect)
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= Uncoating(release of nucleic acid from its
protein coat)

* uncoatingat the plasma membrane
(Paramyxovirus)

= uncoating within endosome triggered by change
in pH (Influenza)

= uncoatingat the nuclear membrane

17

9/5/2023

VIRUS-CELL INTERACTIONS

Attachment

= Viral attachmentproteins Uncoating

= capsid (naked virus) = Plasmamembrane

= Glycoproteins spikes): envelopedvirus " Cytoplasm (endosome)

= Nuclear membrane
= Cell surface molecules as receptors, or co-receptors
(accessory receptors) .

= Entry

Virus assembly and release
= Receptormediated endocytosis (most viruses)

= Membrane fusion(some enveloped viruses)
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= Entry (penetration cross the plasma membrane,
{ irreversible)

AN = Receptor mediated endocytosis (the most
common) into clathrin-coated vesicles and

e endosomal pathway

Cell membrane fusion (usually enveloped virus)
plasma membrane or intracellular
membrane

= Translocation: very rare
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REPLICATION

= Replication and protein synthesis

= In general, early proteins ( viral enzymes,
regulatory proteins) are synthesized first,
followed by virus genome replication and late
proteins (structural proteins) synthesis
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https://viralzone.expasy.org/956
https://www.genetex.com/Research/Overview/infectious_diseases/virus_entry
https://www.khanacademy.org/science/biology/biology-of-viruses/virus-biology/a/intro-to-viruses

ASSEMBLY AND RELEASE

>
*

= Assembly and release

Non-enveloped virus become mature inside the
cell and are released by cell lysis

= Enveloped viruses mature by budding from the
®e membrane of host cells
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VIRAL MUTATIONS
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VIRAL ATIONS

Recombination and Assortment
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VIRAL MUTATIONS

Antigenetic Drift Antigenetic Shift

How DoViruses Musar
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VIRAL MUTATIONS
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Respiratory

Gastrointestinal

= Skin

Genital

Other
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https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/virus-release
https://www.pfizer.com/news/articles/how_do_viruses_mutate_and_what_it_means_for_a_vaccine
https://viralzone.expasy.org/4136
https://www.pfizer.com/news/articles/how_do_viruses_mutate_and_what_it_means_for_a_vaccine
https://www.sciencedirect.com/topics/immunology-and-microbiology/virus-recombination
https://europepmc.org/article/pmc/pmc7150039

TISSUETROPISMAND DISEASE
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ALTERNATIVE HOST

Determinants of Tropism Infection

= Cell receptors for virus (CD4for HIV, sialic acid for = Localized
Influenza) )
= Systemic

Cellular proteins that regulate viral transcription
(papillomavirus in keratinocytes, their enhancers
only active i specific cell types)

Cellular protease: Influenza in respiratory tract (HA
is cleaved into HA1 and HA2)

Site of entry: accessibility of susceptible cells to
viruses
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SPECIFIC PATHOGENS

= SARS CoV-2 .

+ Astroviruses [
= RotavirusA S—— |

= Influenza alo
= Adenoviruses )
= Human metapneumovirus -

Enterovirus

Seasonal Coronaviruses

Rhinovirus
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ASTROVIRUSES
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SARS COV-2
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DISCOVERY AND CHARACTERIZATION OF EMERGING VIRUSES

Metagenomic Sequencing

Metagenomic Next-Generation Sequencing
°

RNAScope® ISH

s
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https://www.frontiersin.org/files/Articles/580137/fmicb-11-580137-HTML/image_m/fmicb-11-580137-g001.jpg
https://www.nature.com/articles/s41579-018-0115-z
https://www.nature.com/articles/s41392-022-00986-0/figures/1
https://www.nature.com/articles/s41392-022-00986-0/figures/2
https://www.mdpi.com/1999-4915/13/5/732
https://www.mdpi.com/1999-4915/13/5/732
https://www.mdpi.com/1999-4915/13/5/732
https://www.sciencedirect.com/topics/immunology-and-microbiology/avastrovirus
https://asm.org/Articles/2019/November/Metagenomic-Next-Generation-Sequencing-How-Does-It
https://asm.org/Articles/2019/November/Metagenomic-Next-Generation-Sequencing-How-Does-It

DEVELOPMENT OF DIAGNOSTIC ASSAYS AND VACCINES
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SUMMARY

+ Respiratory Disease

« Rapid Identification and
* Public Health Concerns Diagnosis

+ Economic Impact + Metagenomic Sequencing

- Viral mutations, alternative tissue * Viral Culture Unavailable
tropism,and alternative

* In Situ Hybridization
transmission

* Future of NGS/Vaccines
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THANKYOU!
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VACCINOMICS
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QUESTIONS?

Vaccinomics



https://ars.els-cdn.com/content/image/1-s2.0-S1044532313000237-gr2.jpg
https://www.irec.es/en/publicaciones-destacadas/vacunomica-via-futuro-desarrollo-vacunas-patogenos-emergentes/
https://www.researchgate.net/figure/Vaccinomics-approach-to-new-vaccine-development-Vaccinomics-is-the-application-of_fig1_51470812
https://www.researchgate.net/figure/Vaccinomics-approach-to-new-vaccine-development-Vaccinomics-is-the-application-of_fig1_51470812
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