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What Are Viruses?
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Viruses are infectious agents that are too small to be seen with a light

microscope and that are not ceIIs

They have no cell nucleus, organelles, or cytoplasm
invaded cells J! le sazez
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Viruses can rep‘cﬁcate gr multlply, only |n5|3&aﬁ|ng host cell. As sucthhey
are called obligate intracellular parasites.

Viruses don’t grow or replicate alone, they infect host cell & program it to
synthesize the components of new viruses




Components of Viruses

* Nucleic Acids single or oS e pos 2o ol o Lo
e avirus consists of molecule(s) of DNA (DNA virus) double srand
or RNA (RNA virus) but not both.
Present in several shapes
* Viral nucleic acid can be single-stranded or —— B

. double-stranded, and linear, circular, or
< }M . .
" segmented (existing as several fragments).

* All genetic information in RNA viruses

is carried by RNA. RNA genomes occur only in
viruses and a virus-like agent called the viroid.

Nucleic acid
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Rna without protien envelop
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Components of Viruses
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* Capsid: a protein-containing structure

(capsid) designed to:

1.protect the genome.

2. Capsids also play a key role in the
attachment of some viruses to host
cells.

*Each capsid is composed of protein
subunits called capsomeres

[} Nonenveloped virus

General structure: A. nonenveloped;
B. enveloped virus.
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Components of Viruses-Envelope

* Many viruses have additional structural features, for example, an
envelope composed of a protein-containing lipid bilayer.
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Advantages:

 Because derived from host cell membrane, virus can be hidden
from attack by host immune system.

e Help virus infect new cells by fusion of envelope with host cell
membrane o, . . . .
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Disadvantages:

* Enveloped viruses are damaged easily by any environmental
condition that destroys biological membranes
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* Some viruses have spikes on their prii’é‘?ﬁ\l
envelope which are glycoprotein
projections that may extend outside

the envelope.

Envelope

I/ Protein

SARS-CoV-2
Virus

* Spikes help to attach the virion to host
Ce I I . Nucleocapsid

Protein and RNA

\ Membrane

Protein

e Spikes play a role to determine antigen

characteristics of the enveloped virus.
ACE2




Basic virus structure

DNA
or + [Capsid protein —> Nucleocapsid = Naked capsid
Virus
RNA
Nucleocapsid + LU EERIELLS, — Enveloped virus
u PS glycoproteins P

Spike

A complete virus particle, complete virus particle, including its
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envelope, if it has one, is called a virion Complet viral structure




Examples on viruses

genetic materials

DNA viruses RNA viruses
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Adenovirus Picornavirus

Figure 9-16 Microbiology, 7/e
© 2008 John Wiley & Sons




Classification of viruses
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1. nucleic acid they contain ( DNA or RNA ), may be single
stranded or double stranded

2. The size, shape and structure of the virus
3. The tissue or organ they infect.




Viral Classification gllra  yia

KEY: E Single stranded
Nonenveloped [ |Parvovirdae (24) |
STRANDEDNESS OF GENOME

Double stranded | " gong viridae (24)
E z ﬁ Single-stranded nucleic acid Nonenveloped Papovaviridae (24)

Hopadnaviridae (26) Double stranded
DNA RNA Herpesviridae (25)

3 B 8 ¥ Double-stranded nucleic acid Poxviridae (25}

Single stranded
2 Positive strand | [ caliciviridae (27)
lcosadedral Picornaviridae (27)

TYPE OF GENOME PRESENCE OF

ENVELOPE
DMNA viruses Eﬁ::;;md Haviviridae (27)
i Ratroviridae (28)
. Togaviridae (27)
Bunyaviridae (20)
Filoviridae (29) E Haga’uva sl:rand
Orthomyxoviridae (20)
| lcosahedral s',rmmalrﬂ Paramyxoviridae (29)
Halical symmeatry SRR Double siranded,
B Icosahedral Reoviridae (30)|
Nonenveloped

Viral families classified according to type of genome, capsid symmetry, and presence or
absence of an envelope. RNA is shown in blue, DNA in red, and viral envelope in green.




The size, shape and structure

* they have a range of sizes. The largest are ones between 1,200 nm
and 1,500 nm.

* Among the smallest viruses known are the enteroviruses, which are
less than 30 nm in diameter.
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Based on Shape

| VIRAL SHAPES
1. Polyhedral viruses --Herpes e
simplex virus o

2. Helical Viruses--influenza virus
3. Spherical-----HIV
4. Complex viruses---Bacteriophages

Helical Complex
’ (Bacteriophage)




Based on structure

a) Non-enveloped viruses/ Naked Viruses = viruses whose capsids are not
covered by an envelope

b) Sometimes, Capsid covered with envelope

SPIKES that project from the envelope and can be used to attach to host
cell

Envelope

Spike
Capsid
Capsid
Nucleic acid

Nucleic
acid

(a) Naked virus (b) Enveloped virus




Host Range and Specificity of Viruses
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Host Range: Spectrum of hosts a virus can infect.

Bacteria (Bacteriophages), Animals, Plants, Fungi, Protists

e.g. polio virus causes infection hurp bﬁ;f\}l i) OS] dae o yoour yle

e.g. Rabies virus causes infection to many warm blooded animals

w0938l lsaxlg host JI oo 13>
* Viral specificity: refers to the specific kinds of cells a virus can infect. For

example, certain papilloma viruses infect only skin cells. While
cytomegalovirus can attack different organs.

* So: “one virus, one disease” concept is not necessarily true
o)l Lgaxlgy yady (Slol yinad e sazey Lol Sla oY aslg (B30 o




Viral replication

* Replication cycles to produce more vmons
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. Adsorption, the attachment otefﬁwruses toimst cells. =
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. Penetration, the entry of virions (or their genome) into host cells.

W N =

. Synthesis, the synthesis of new nucleic acid molecules, capsid proteins,

and other viral components within host cells while using the metabolic
machinery of those cells, =9 Jasi plie &l ¢ metabolic I pasews

4. Maturation, the assembly of newly synthesized viral —
components into complete virions.
5. Release, the departure of new virions from host cells. (Rapture it )

Release generally, but not always, kills (lyses) host cells
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Viral replication

Virus Host cell

J.

€) Attachment:
Virus attaches

. %:etratiun: Virus penetrates
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® Release: Mature cren 23 ! o lasczaly © Uncoating: Protein
virus released . coat remm'gd,
revers trancrlptase naked nucleic

acid enters

‘a Synthesis: Nucleic
acid replicated and
proteins made

6 Assembly:
Virus
assembled




Viral replication

/ Attachment \

Release Penetration
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Assembly < Replication
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