Lecture 29: Viruses

Lecture outline 11/11/05

* Types of viruses
— Bacteriophage
« Lytic and lysogenic life cycles
— DNA viruses

— RNA viruses
* Influenza
* HIV

* Prions
— Mad cow disease

Figure 18.4 Viral structure
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A capsid is the protein shell
that encloses the viral genome
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Bacteriophage

* Viruses of bacteria have been studied
for decades
-T1,T2, T4
* “virulent”
—Lambda

* “temperate”
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The lytic and lysogenic cycles of phage A
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Classes of Animal Viruses

Genome Type Viral coat Examples
ds DNA No Herpes, chickenpox
DNA Viruses
Yes Smallpox
ss DNA no Parvovirus
dsRNA no Tick fever
RNA Viruses
ss RNA no Rhinovirus
(serves as mRNA) yes SARS
ssRNA yes Influenza
(template) Ebola
ssRNA yes HIV
(retrovirus)

Smallpox

nmhm.washingtondc.museum

Influenza

One of the few viruses with
genome in segments (8)

7

“H5N1”

Influenza Virus
Credt: NIAID

Splkes ofhemagglutanln
And neuraminidase




The reproductive cycle of an enveloped
RNA virus

@ Glycoproteins on the viral envelope

Capsid bind to specific receptor molecules.
RNA (not shown) on the host cell,
promoting viral entry into the cell.
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Why are flu vaccines so hard
to make?

* Flu strains are highly variable

— Recombination among the viral gene
segments

— RNA polymerase has high mutation
rate

* Now have some antiviral drugs
(eg' Tamiﬂu) Influenza Virus
— blocks the neuramidase enzyme so e

virus isn’t released from cell

Ehe New York Times

October 6, 2005

Experts Unlock Clues to Spread of 1918 Flu Virus

By GINA KOL:

The 1918 influenza virus. the cause of one of history's most deadly epidemics. has been reconstructed and found
be a bird flu that jumped directly to humans, two teams of federal and university scientists announced yesterday.

It was the culmination of work that began a decade ago and involved fishing tiny fragments of the 1918 virus froy
snippets of lung tissue from two soldiers and an Alaskan woman who died in the 1918 pandemic. The soldiers'
tissue had been saved in an Army pathology warchouse, and the woman had been buried in permanently frozen
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HIV

@ A global view of HIV infection

UNAIDS 40 million adults living with HIV/AIDS as of end 2001

www.who.int/hiv/facts/en/

The structure of HIV, the retrovirus that causes
AIDS

Only 9 genes in HIV:
Viral coat proteins
Reverse transcriptase
Integrase
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+ Azidothymidine
— a modified thymidine

+ The first anti-retroviral drug

+ Stops DNA synthesis because it does not
have a 3’OH

 Originally developed as an anti cancer drug,
but too many side effects

Protease inhibitors-
another class of drugs for HIV

Protein in active site Inhibitor in active site

HIV initially produces one long polypeptide.

Protease is necessary to cut the polypeptide
into individual enzymes

“Www.chemisiry. wustl.eduw/~edudev/LabTutorials/HIV/

Prions are infectious mis-folded proteins
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Starts a slow chain reaction,
causing regular proteins to
assume the new shape
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Altered PRP proteins in nerve ceftscauseMad-Cow Disease




