Chapter 13

Genetics of viruses and Prokaryotes
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Relative sizes and shapes of viruses
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Bacteriophages (ready to eat)

Viruses

* Nucleic acid * Shapes
— DNA or RNA — Long helix

* Proteins « Tobacco mosaic virus

e Sometimes lipids ) IS?’?.TS:?U:(ZOSM)
— Envelope « HIV
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TABLE 14.1 Classification of RNA Viruses Infecting Vertebrates

Mot -

Reoviidae &) Naked virion Linear ds RNA
(respiatory enteric: divided into
rphan virus) 10,11, 0r12

segments
Bimaviridae <) Naked viron; 2seqmentsof  No human pathogens; diseases n chickens and fish
©i, two) icosahedral linar ds RNA
Retroviridae Icosahedral; 2 identical HY
(retro, badwards) @ pid-containing  molecules

nvelope s RNA

TABLE 14.2 Classification of DNA Viruses Infecting Vertebrates

Drawing Virion Genome

Family of Virion Structure Structure* Ch and Pathogenic Members
Hepadnaviridae Lipid-containing 1 molecule, mainly  Hepatitis B virus

Grepa,lver; da, [©) envelope s DNA but with a

deoxyribonucleic acid) single-stranded gap

Parvoviridae ™ Naked 1 molecule, ss DNA' Outbreaks of gastroenterits following eating of shellfish

(parvus, small)

Papovaviridae Naked 1 molecule, circular Human papillomaviruses associated with genital and oral carcinomas
{papilloma, polyoma, ds DNA

vacuolating agent)

Adenoviridae Naked 1 molecule, ds DNA  Some cause tumors in animals

adencs, gland)

Herpesviridae Enveloped with 1 molecule, ds DNA  Herpes simplex virus; cytomegalovirus

(herpes, creeping) surface projections
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Poxviidae Enveloped; e ds DNA cowalently  Smallpor virus; vacciia virus

(poc, pustule) brick-shaped dosed ends

idoviidae Enveloped 1 molecule, s DNA No known human pathogens; only animal pathagens
{iid, rainbow)
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TABLE 14.3 (| of Human Plcomaviruses
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Life cycle of abacteriophage
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Viral replication
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HIV
Envelope, HIV retrovirus
¥ & Retroviral
Lapsid -4 RMNA
pIeCiC Reverse

transcriptase

HIV lifecycle




Cold virus

Wiruses labch onia cell surface recopbers
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Bacteria Growth
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Escherichiareproduces every 20 minutes

Lederberg and Tatum (recombination)

Question: Can bacteria exchange genetic material? When different auxotrophic strains
of bacteria are grown together, do new prototrophic bacteria appear?

RESULTS

Strain 1 of

E. coli requires
methionine
and biotin

for growth

Strain 2 of

E. coli requires
threonine

and leucine
for growth

Conclusion: The prototrophic colonies growing on
medium could have arisen only by gene

© 2001 Siaver Assoctates, .
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Tranformation - naked DNA transfer
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Transduction - virus mediated transfer
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Regulating genes by induction
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Regulation of genes

Repression of genes
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Repressor bind to the operator and prevents RNA
polymerase from transcribing the genes

Nepative feedback in the fac operon
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L actose binds to the repressor and removes it
from the operon
Megative feedback in the fec aparan
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Haemophilus influenzae genome

Avery, Macleod, and McCarty’ s experiments

culture of Puriy substance by removing
heat-killed S proteins, RNA, polysaccharides,
and lipids. Precipiate substance chemical
in alcohol. lysis.
i Leiocho purfied viscous = ey
{ gistinoo maiches DNA.
Addto Treat with Treat with Treat with
live R
cells. and add to and add to live
live R cells. R cells.

transformed transformed

transformed no transformed S cells.
live S cells live S cells live S cells
principle is is not due tion is not due Transforming principle
present in substance. to protein contaminants. to RNA contaminants. is DNA.

igure 2.3 Avery, MacLeod, and McCarty's experiments demonstrating that Grifith's transforming
principle is DNA.
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