


Viruses

Nonliving particles
Not cells
Don’t exhibit all the criteria for life:
No respiration
Don’t grow
Don’t develop
ONLY REPLICATE, with help from a living Host

Smaller than Bacteria



Viral Structure

* Inner core of nucleic acid (RNA or DNA), only 4

genes

* QOuter coat of protein called a Capsid

— Arrangement of proteins in capsid determines the
viruses shape

— 4 different Viral shapes:

1.

2.
3.
4.

Polyhedral Viruses — resemble small crystals (papilloma

Vvirus causes warts)
Long, narrow helical shape (tobacco mosaiv virus)

Envelope studded with projections (Influenza virus, HIV)

Polyhedral-shaped head attached to a cylindrical tail with

leg-like fibers (T, virus, which infects E. coli)




Viral Shapes

Helical lcosahedral Complex
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Bacteriophage

Bacteriophage Structure
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Viral Shapes

Viruses Come in Many Shapes
=

Bacteriophage

Rabies

obacco
Mosaic




Viral Shapes
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Viral Replication

LytIC Attach to host Lysoge nic

& inject DNA _
When triggered,

the virus

- becomes active
Host cell and
@ viral DNA

replicate and

Host cell lyses and
viruses are released / \\

New viral components V'fa| DNA integrates

constructed into host
chromosomes




Retroviruses

Retroviral virion
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Viral RNA / ’  Reverse transcription Gemin2 (Hamamoto et al., 2006)

Importin 7 (Ao et al., 2007)
TNPO3 (Christ et al., 2008)
PIC formation NUP153 (Woodward et al., 2009)

HMGAT1 (Farnet and Bushman, 1997)
BAF (Lee and Craigie, 1998)
Integrase —

Nuclear entry Ku (Li et al., 2001)
LEDGF (Cherepanov et al., 2003)

LAP2 o (Suzuki et al., 2004)

p300 (Cereseto et al., 2005)

Emerin (Jaque and Stevenson, 2006)

RAD51 (Desfarges et al., 2006)

JNK/Pin1 (Manganaro et al., 2010)

GCNS5 (Terreni et al., 2010)
Chromosomal DNA Integration KAP1 (Allouch et al., 2011)

\‘/.\‘/\,\/\/.\‘/.\ INI1 (Kalpana et al., 1994)
. Daxx (Greger et al., 2005)
Provirus
VBP1 (Mousnier et al., 2007)
* Transcription regulators/chromatin binding factors

(Studamire and Goff, 2010)
Postintegration steps (gene expression, virion production) Huwe1 (Yamamoto et al., 2011)




Tumor Viruses cause Cancer

e Retroviruses

e Papilloma DNA virus (Warts) cause Cervical
cancer in women

e Hepatitis B virus (DNA) cause Liver cancer



Cancer

Oncogenic viruses may be RNA or DNA

20% of human cancers

Normal Invasnve believed to be of viral
cancer origin

These include:
— Cervical cancer
— Burkitt’s lymphoma
— Hepatocarcinoma
— Kaposi’s sarcoma

* Virus is not only factor
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Tobacco Mosaic Virus







Favorable Plant Viruses







Plant Viruses producing striking color
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