MICROBIOLOGY

Introduction to medical virology

"lecture 3"
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OBJECTIVES:
» General characteristics of viruses.

» Structure & symmetry of viruses.
» Classification of viruses.

» Steps of virus replication.

» laboratory diagnosis of viral infections




Viruses : Are the smallest parasites, they can't replicate by their own, they have to invade a living HOST cell, and take
over its machinery in order to be able to make more virus particles, but why ? Cause they don't have Ribosomes and

Mitochondria. Also, 1 Virus Replicate into millions. Damn AA

Viral Structure Components

DNA
All DNA Vs have double strand
except Parvoviruses.
1-Viral genome RNA
(Ribonucleic acid)
All RNA Vs have single strand except
Reoviruses

a protein coat
2-Capsid Subunits (capsomeres)
Genome (NA) + capsid= nucleocapsid

Lipoprotein membrane
3-Envelope (host lipid, virus specific protein )

More Info

RNAs Polarity:
+ : Viral genome Directly Produce Protein.
- : Viral Genome Indirectly Produce Protein.

All Vs are haploid ,except retroviruses are diploid

The basic Subunit of the Capsid is the Capsomere.
Who control the shape of the Virus are the Capsomeres.
Function:

e Protects NA

e Facilitates its entry into cell

During viral budding
Envelope is derived from cell membrane
except herpes viruses from nuclear membrane.
Enveloped Viruses are more sensitive to
heat ,dry & ether than non-enveloped viruse.
Glycoprotein attaches to host cell receptor.

Symmetry ( Shape of the Virus)
based on arrangement of capsomeres
SHAPE EXAMPLE PICTURE

Cubic symmetry 1\ Adenovirus
( Icosahederal ) 2\ Herpesvirus

Helical symmetry

Complex symmetry 1\ poxviruses

1\Elongated (filoviruses
2\Pleomorphic ( influenza v.)
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Several rows of protomers have
been removed to reveal nucleic acid
surrounded by a hollow protein cylinder.
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Viral proteins
Mediate attachment to specific Rs

The outer viral Proteins Induce neutralizing Abs
Target of Abs
Structural ps ( capsid ps of enveloped Vs )
Nonstructural ps ( enzymes)

® All ssRNA Vs (-) polarity have transcriptase
( RNA dependent RNA polymerase) inside virions

® RetroVs & HBV contain reverse transcriptase

The internal viral Proteins

Classification of viruses:

e Type of NA (DNA,RNA) (s 95t jaasdl ¢ g3
e The number of strand (double, single)
e The polarity of viral genome (positive, negative) acdaar

e The presence or absence of envelope caslatt L ot 39> 9

e Type of symmetry (helical, complex, cubic) s g ,att Jsa g1 ol ¢ 55
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Replication of Viruses

Adsorption (Attachment) Glycoprotein help the Virus to Attach

* Fusion: Virus have a membrane and they will fuse and the Virus will Enter.

* Endocytosis: Virus is consumed by the Cell. Cell wraps around the Virus.
Release of Viral Genome to Cytoplasm in Direct Synthesize of Protein

or to Nucleus in indirect Synthesize of protein.

mRNA: This Step for (-) RNAs Viruses, it will use the genome to produce mRNA,
and that's why it is indirect

Viral proteins: This Step for (+) RNAs, they have mRNA, it will begin the
synthesize by the Ribosomes Directly.

Replication of viral genome: The mechanism will continue for the replication, As
we said, one virus will produce in one cell millions of viruses.

Assembly pramd ol s 55 NA + V. proteins = Virions [Virus particles]
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Uncoating

Synthesis of viral components

Enveloped Viruses: Virus leaves the Cell and create his Envolope from the cell
Release membrane by the help of GlycoProtein ex: herpes Vs.
nonEnveloped Viruses: Cell lysis or rupture

Nonenveloped viruses
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laboratory diagnosis of viral infections: dw g sl SLLEIN § wiiel! asrddd!

Light microscopy
Histological appearance ( to see what the virus has done to the cell,
without seeing the virus itself )
Ex. Inclusion bodies (it is usually a protein substance that
Microscopic  represents the site of viral multiplication
examination Electron microscopy
Morphology& size of virions (to see the virus particle itself)
Ex. Diagnosis of viral GE (gastoeneriis SUCh a@s rota, adenoviruses.
Diagnosis of skin lesion caused by herpes, or poxviruses.
It is replaced by Ag detection & molecular test s

No of sub passages

Ce” CU|ture (the number of times the cells have
been subcultured)
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Detection of viral growth
# Cytopathic effects:

Rounding, shrinkage, aggregation, and lose of
adherence.

Giant Cell formation.

Inclusion bodies formation: The site of viral
replication and protein synthesis.

Cell culture

Viral infections that result
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Giant multinucleate cell

Problems with cell culture
Long incubation (up to 5 days).
Sensitivity is variable.
Susceptible to bacterial contamination.
Some viruses do not grow in cell culture e.g. HCV.

Because one of the problems with cell culture is long incubation, they came up with a modified cell culture:
a Rapid culture technique:
Shell vial assay (this technique detects viral antigens in cell culture, and takes 1-3 days)




Antigen detection Antibody detection

sample virus test  eg. of techniques
. Nasopharyngeal aspirate Influenza V IF o [P tEs (7))
Serological Sk seronings ey T Immunofluorescence (IF)
tests p ping . - e Enzyme- linked immunosorbent assay (ELISA)
—= aeces otavirus
Blood HBV(HBsAg) ELISA
Immunofluorescence (IF) Enzyme-linked immunosorbent assay (ELISA)
Direct: antigen detection by using an antigen sample D@Ct: ant|g.en detect|0n.or spedific lgM,1gG .
. X . . . Indirect: antibody detection, Uses an enzyme that reacts with an
Indirect: antibody detection by using an antibody sample . o
Uses florescent dve enzymatic substrate to show colour, coloured wells indicate
4 reactivity.
Polymerase chain reaction (PCR):
Molecular NA amplification technique.
method Viral genome
Uses;
Diagnosis

Monitoring response to treatment
In Viral proteins we have mentioned transcriptase and reverse transcriptase
Reverse Transcriptase: It's an Enzyme that change the RNA to DNA, this mechanism is needed for retroviruses family, like HIV virus.
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Transcriptase: An Enzyme that transfer the RNA genome to mRNA in (—) polarity RNAs viruses.

Cell Culture:
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Notes: from 431

deference between cell culture and serological tests:
e cell culture: cytopathic effects (CPE)

e serological tests: detects antigen or antibody
deference between shell vial assay and IF:

e shell vial assay: detects viral antigen in cell culture
o |F: detects viral antigen in sample

e There is no helical capsid in DNA group
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http://www.youtube.com/watch?v=Rpj0emEGShQ

http://www.youtube.com/watch?v=uwiPidO7K2s

http://www.khanacademy.org/science/biology/tree-of-life/v/viruses
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http://www.youtube.com/watch?v=eS1GODinO8w
http://www.youtube.com/watch?v=eS1GODinO8w
http://www.youtube.com/watch?v=Rpj0emEGShQ
http://www.youtube.com/watch?v=uwiPidO7K2s
http://www.khanacademy.org/science/biology/tree-of-life/v/viruses

