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Virus Classification

Core genes

Order «««oevenenns
e Classification of viruses can be based on shared Family -+~
features: |
Genus
1. Virus family (the name ends in viridge). Subgenus -+ -

Species - -

Example: Coronaviruses are classified in the
family Coronaviridae.
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Vi inos [~ Phenotype A
2. Virus sub-family (the name ends in E | B eme e e
i X i i = enotype C M L)
Example: SARS coronavirus 2 1s classified in the 3| phenotyped  mm
. . S | Phenotype E
subfamily Orthocoronavirinae. 8| Phenotype F -
. . . © | Phenotype G i i (0
3. Virus genus (the name ends 1mnyizys). Example: é Bhenstyre EDEE EE EE
monkeypox virus 1s classified in the '

Source: Simmonds P, Adriaenssens EM, Zerbini FM, Abrescia NGA, Aiewsakun
P, et al. (2023) Four principles to establish a universal virugjipxongmy. IRLQSein
Biology 21(2): €3001922. https://doi.org/10.1371/journal.pbi0.3001922

Orthopoxvirus genus.



Old (hstorical) Classificakion  mebhods
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Medically Relevant DNA Virus Groups Do hand — eplickion Yoo

DNA Viruses

T mPo(JcanI:

Enveloped Nonenveloped

(linear dsDNA)

Papovaviruses
(circular dsDNA)

Source: Adapted from: Poxviridae from Buller et al., National Institute of Allergy & Infectious Disease,
Department of Health & Human Services. IN Created by Notein




Medically Relevant RNA Viruses

RBRNA Viruses
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Arenaviruses Rhabdoviruses

Filoviruses L
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Virus Classiﬁ\cltion

* There are shared features
among the members of the

same family.

* Similarities increase among
the members of the same
subfamily.

* The features become very
similar among the members of

the same genus.

Family Subfamily
A similarilus
Orthoretrovirinae
Retroviridae

Genus

Alpharetrovirus

Betaretrovirus

Deltaretrovirus

Epsilonretrovirus

Gammaretrovirus

Lentivirus

Spumaretrovirinae

Spumavirus

Source: Greenwood AD, Ishida Y, O'Brien SP, Roca AL, Eiden MV. 2018.
Transmission, Evolution, and Endogenization: Lessons Learned from Recent
Retroviral Invasions. Microbiol Mol Biol Rev 82:10.1128/njiijbe: Q004447 Notein
https://doi.org/10.1128/mmbr.00044-17




Virus Replication

Attachment: The virus recognizes a cell receptor and binds it. 10008 i
. : 100
Penetration: The virus enters the cell. -~
i i
. : : T =
Uncoating: The virus genome is exposed. - B
8 o
D
[ o 3 . = E
Early transcrintion and early tran<lation: Production of the ~arlv nRNA RS -
and its translation into early virus proteins involved in virus replication. = =
: : 0.1+
Virus genome synthesis.
Late transcription and late translation: Production of the late mRNA N s . m : 0 1 BT R
and its translation into late virus sroteins involved in virus structure. L o J
Eclipse perii}d—l— Rise period

Virus assembly: The virus genome and capsid ceme together.

. . Source: Joklik WK et al. Zinsser Microbiology. 20th
Virus release from the infected cell. ed. i§5 Created by Notein
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Virus Replication

Cytoplasm
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Adenovirus

Early proteins

VM- Viral mRNA
Viral DNA in

Viral capsid
the nucleus

~.—  Viral protein
- Ribosomes

8
|Assembly Synthesis of late / *
roteins (capsid
f\/ groteins){ "8 Sy_rnm(esis of early )
proteins (enzymes suc W (R
I as DNA polymerase) ezrly mBNA
\ U
5

8 2
B s |
N = .~
\ (P T pecduckion % cary ke
P R
A y’f.\e

W foduckion-
%&W P M5 replrcaﬂ.‘of.J
Source: Jawetz E, Melnick JL, Adelberg EA. Review of Medical Microbiology. 16th ed. Originally published by Appleton & Lange. Copyright
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Baltimore
Classification

* Baltimore classification of viruses depends on
genome type:

* A) DNA vs. RNA
* B) double stranded vs. single stranded

* C) reverse transcription

* Note: transcription is the conversion of DNA into

RNA. So, reverse transcription is the conversion of
RNA into DNA. Qeker e




Baltimore classification system

Group Description
1 Double-stranded DNA
2 Single-stranded DNA
3 Double-stranded RNA
4 Positive-sense single-stranded RNA
5 Negative-sense single-stranded RNA
6 Positive-sense single-stranded RNA with reverse transcription
7 | Double-stranded DNA with reverse transcription

IN Created by Notein



Baltimore

classification
system

Class
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Pathogenesis
of virus
infections
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to viruses?

1. Exposure without virus attachment and without infection.

2. Virus infection but without obvious damage:|Asymptomatic jinfection
 EEEEE——

3. Infection with cell damage or cell transformation Symptomatic disease.

Sometimes this can lead to@atality) < >

So, the possible clinical outcomes of acute virus infection can be:

A. Acute infection with'complete virus'clearance.
B. Acute infection followed byschronicrinfection.

C. Acute infection followed by/silentpersistencerand periodicreactivation!
lerpesvins J
2

N oy

D. Acute infection followed by ideath:
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What are the possible outcomes of exposure to

viruses?

Cell response Host response
Lysis of cell Q)u /\ Death of organism
-q W
SatEN
8 Inclusion body formation — 9
3 - severe disease o
$ or 3
RN Cell transformation S
% ) or S
2N ‘Cell dysfunction Moderate severity £
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Exposure
without
infection

Below visual change
Subclinical disease

Iceberg concept of infection IN Created by Notein



How can viruses
enter the body?

A. Direct: Skin contact. Respiratory
aerosols or droplets. Blood. Genital

secretions. Saliva.
. .&N\b\ . . .
B. Indirect: Fomites (non-living object) or

WY Vector (e.g. insects).

Viruses arefforeéigniéntities! Upon entry into
the body, thelimmunesystemwill'feact: The
. russinfect
contribute to the disease process.

Intracellular: gene expression
physical interactions
lipids and metabolites

Long time and length scales

Short time and length scales

Aerosols (pathogens / Convejyance on aerial
viruses) =5 pm [-] and particulate matter
5-100 pm [ ] can gravitate (e.g., PM 2.5)

to the ground within and
beyond 1m, can stay
airborne and be inhaled

Upregulation of
cellular receptors

Droplets >100 pm

® czn;;f:EItﬁ im Susceptibility
and fall to the o i .
Infected ground in <55 and of individuals
individual can't be inhaled

shedding virus

®
. o
® [
Direct @
® transmission
[
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Indirect
transmission

Reaerosolization
from contaminated
environmental

Infectious virus transmission surfaces T
involving combination of %:&‘
both respiratory and b ) :g_,_.
fecal-cral routes . —
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Thank You...
Wishing you all the best!
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