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Viruses

Bacteriophages (ready to eat)

Common
shapes
of
viruses

Viral components (virion)

Types of viruses Viruses can have DNA or RNA as the for their
genome
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Relative sizes and shapes of
viruses

Many shapes - Spherical to icoshedral

Virion sizes

Bacteriophages
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Bacteriophage injecting genome

+sense
RNA
virus

Lambda phage 

Lambda
integration
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fd phage

Filamentous
phage

Lytic phages

Transduction
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Restriction modification system

Animal viruses
3Genome structure

2DNA or RNA, Single or double-stranded,
segmented or single molecule

3Virus particle structure
2Isometric (icosahedral), helical (rod), or

pleomorphic (irregular in shape)

3Presence or absence of a viral envelope
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Uninfected cells

adenovirus

herpes simplex

Plaque formation

Plaques (polio an bacteriophage) Electron micrograph of Calicivirus
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Myxovirus
hemagglutination

Cell entry of
enveloped
viruses

Assembly

Release of
the virus -
budding
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Budding

Herpes
simplex 1
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Phenotype
mixing

Genetic
reassortment
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Viral epidemics
31918 & 1919 - Spanish flu (swine flu)

(read page 619)
31940s & 50s - polio
31970s & 1990s - Ebola
31980s & 1990s - HIV
31996 & 1997 - hepatitis, dengue fever,

yellow fever, Ebola, Lassa fever, and polio
3Others - hantavirus,

Host Range and specificity
3Most viruses are specific to the host they

attack.
2Bactera, fungi, algae, protozoa, plants and

vertebrates.
2Polio - only humans
2Rabies - many warmblooded animals

3Many are specific to the cells they attack
2Human papillomavirus (warts) - skin cells
2Cytomegalovirus (CMV)- salivary glands, liver,

lungs, and other tissues

+ sense RNA viruses
3Picornaviridae

2Polio, rhinoviruses (common cold), hepatitis A

3Togaviridae
2Rubella virus

3Flaviviridae
2Yellow fever, Hepatitis C

3Retroviridae (reverse transcriptase)
2Adult leukemia, HIV(AIDS)

- sense RNA viruses
3Paramyxoviridae

2Mumps, measles, viral pneumonia

3Rhabdoviridae
2Rabies

3Orthomyxoviridae
2Influenza

3Filoviridae
2Marburg, Ebola

3Bunyaviridae
2Hanta, LaCross virus

Double-stranded RNA viruses
3Reoviridae

2Repiratory and gastrointestinal infections
1Rotovirus - diarrhea in children
1Bluetongue virus - sheep
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DNA viruses
3 Adenoviridae

2 Respiratory infections

3 Herpesviridae
2 Oral and genital herpes

3 Poxviridae
2 Smallpox

3 Papovaviridae
2 Human papilloma viruses (warts), cervical and penile cancers

3 Hepadnaviridae
2 Hepatitis B

Cold virus attaching

HIV virus binding Lytic cycle

Viroids and Prions
3Viroids (plants - stunt disease)

2Low molecular weight circular RNA molecule
2Exist without capsid or envelope

2Do not require a helper virus
2Do not produce proteins

3Prions (Creutzfeldt-Jakab disease CJD, kuru,
scrapie, BSE)
2Resist heating to 90oC
2Insensitive to radiation treatment

2Not destroyed by nucleases
2Are sensitive to protein-denaturing agents

Tumor
formation
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Viral oncogenes

Four effects on host cells

Viral epidemics
31918 & 1919 - Spanish flu (swine flu)
31940s & 50s - polio
31970s & 1990s - Ebola
31980s & 1990s - HIV
31996 & 1997 - hepatitis, dengue fever,

yellow fever, Ebola, Lassa fever, and polio
3Others - hantavirus, West Nile virus

HIV Disease progression Kaposi’s sarcoma
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Diagram of HIV Cells infected by HIV

Epithelium
Neuronal cells

CD4+ macrophages

CD4+ Th-2 cells
Control antibody production

CD4+ Th-1cells
Cell mediated immunity
Principle target for HIV

HIV Genome HIV-1 genome

LTR LTR  gag           pol              vif  vpr vpu  rev/tat             env          Rev/tat nef

  gag    

  gag           pol             

            env          

MA, CA, NC   PR, RT, IN       
Surface or envelope proteins 
gp120 & gp41           

Cleaved by cellular
proteases

Cleaved by viral
proteases

Transcribed and
translated

Accessory gene products
3Tat - regulates transcription
3Rev - nuclear export of unspliced RNA
3Nef - removes CD4 antigens from the

surface of the host
3Vif - regulates virion assembly
3Vpr - Nuclear transport of uncoated viral

DNA and cell arrest in G2
3Vpu - Blocks transport of CD4 to the cell

surface
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Binding of HIV in macrophages HIV receptors

CCR5 - macrophages
CXCR-4 (fusion) - T cells

HIV attachment

Binding of CD4 and a chemokine co-receptor change
the conformation of gp41 and force the fusion of the
viral and cellular membranes

Reverse transcriptase copies
viral RNA into DNA

Inegration into the host’s genome
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Infection pathways Viron production

Proteins are translated
and cleaved

Protein production and cleavage Envelope protein assemble on the cell surface

Virus budding HIV budding from a T-cell
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CD8 T-cells are cytotoxic CD4 T-cells regulate the immune
response

HIV infection destroys CD4 T-
cells
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