Chapter 7

Microbial Genetics

Chromosomes and genes

¢ Chromosome
— Prokaryotes

* Circular
— nucleoid

— Eukaryotes
 Linear

— Nucleus

* Gene - basic unit of heredity
— Locus - location of a gene on the chromosome
— Alleles - different versions of a gene at a locus
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Double helix of DNA
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Comparison of nucleic acids
DNA RNA

¢ Double helix (ds) » Single helix (ss)
* Deoxyribose * Ribose

* Adenine, guanine,
cytosine, thymine

* Adenine, guanine,
cytosine, uracil
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Forms of RNA

* Ribosomal RNA - rRNA

— Part of the ribosome subunits
* Messenger RNA - mRNA

— A template for protein synthesis (polypeptides)
¢ Transfer RNA - tRNA

— Transfers amino acids from the cytoplasm to the
ribosome

Forms of RNA
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Three steps of translation
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Initiation

STEP 1 Ribosome attaches
to mRNA

50 S ribosome

Active site
(P site)
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Polyribosome or polysome
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Table 7.4 Major Differences Between Prokaryotic
and Eukaryotic Transcription and Translation

Prokaryotes Eukaryotes

mRNA is not processed. A cap is added to the 5" end of
mRNA, and a poly A tail is added
to the 3" end.

mRNA does not contain introns. mRNA contains introns, which are
removed by splicing.

Translation of mRNA begins as The mRNA transcript is transported

it is being transcribed. out of the nucleus so that it can be
translated in the cytoplasm.

mRNA is often polycistronic; mRNA is monocistronic; translation

translation usually begins at the begins at the first AUG.

first AUG that follows a ribosome
binding site.

Transcription and translation in a eukaryotic cell
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Regulation
» Feedback inhibition
— End product inhibition
* Product inhibits the first enzyme in the pathway
— Threonine
* Enzyme induction
« Constitutive enzymes - glucose metabolism
— Inductive enzymes
* Lactose
* Lac operon
* Enzyme repression
¢ Anabolism
— Tryptophan - attenuation
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Mutations

¢ Point mutations
— A single base substitution
* Changes the amino acid
¢ Frameshift mutations
— deletion or insertion of a base
* Change the reading frame
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Mutagens

* Base analog
— 5 bromouracil
* Replaces thymine - guanine during replication
— Caffeine
* Alkylating agents
— Nitrosamines
— Acridine
* quinacrine (Atabrine)
¢ Radiation
— X-rays
— UV rays - dimer
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Repair of Thymine dimers
e Light repair

— Enzyme activated by light removes dimers
* Dark repair

— Segment of DNA is cut out and replaced

Thymine dimer repair
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A mistake is made in
the incorporation of a
base during DNA
synthesis,

GATITGAGTS

An endonuclease

that is not methylated
and makes two cuts.
DNA s excised.

DNA polymerase
synthesizes a new.

strand complementary
to the template strand.

DNA ligase joins the
newly synthesized
fragment o the original strand.
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Mutant selection (direct)

Streptomycin-
resistant cell
~_Streptomycin-
sensitive cells
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Medium containing Medium without
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Mutant selection (indirect)
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Ames test

* Bruce Ames
— Salmonella auxotroph
* Histidine negative
— Mutagenic substances cause the Salmonella

auxotroph to mutate and grow on His negative
medium.
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