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Terminology

« Genetics Study of what genes are, how they
carry information, how information is
expressed, and how genes are
replicated

- Gene Segment of DNA that encodes a
functional product, usually a protein



Terminology

- Genome All of the genetic material in a cell
- (Genomics Molecular study of genomes
«  Genotype Genes of an organism

*  Phenotype Expression of the genes
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Polymer of nucleotides: adenine,
thymine, cytosine, guanine

Double helix associated with
proteins

"Backbone" is deoxyribose-
phosphate

Strands held together by
hydrogen bonds between AT and
CG

Strands are antiparallel

3’ End

5 End
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DNA is copied by DNA polymerase

In the 5" — 3’ direction

Initiated by an RNA primer

Leading strand synthesized continuously
Lagging strand synthesized discontinuously
Okazaki fragments

RNA primers are removed and Okazaki fragments joined by a DNA
polymerase and DNA ligase



Polymer of nucleotides: adenine,
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DNA

)
Replication é
@) Proteins stabilizethe ) The leading strand is N\ b
unwound parental DNA. synthesized continuously 4N X
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short RNA primer, which is then lagging strand.

extended by DNA polymerase.



DNA

*  DNA replication is semiconservative
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Flow of Genetic Information

Between cells of the Between generations of cells Within a cell
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Transcription

- DNAis transcribed to make RNA (mMRNA, tRNA, and rRNA)

« Transcription begins when RNA polymerase binds to the promotor
sequence

- Transcription proceeds in the 5’ — 3’ direction

* ¢ Transcription stops when it reaches the
terminator sequence
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Figure 7-9 part 1 of 2 Essential Cell Biology, 2/e. (© 2004 Garland Science)



(B)

PROMOTER
(start signal)

—3|5 —1|0 +‘1

:—TAGTGTATTGACATGATAGAAGCACTCTACTATATTCTCAATAGGTCCACG—g:]DNA
—ATCACATAACTGTACTATCTTCGTGAGATGATATAAGAGTTATCCAGGTGC—

A
start [TRANSCRIPTION

templa}:[e strand Sé'fte_;. 3’ RNA
TERMINATOR stop AT
(stop signal) site
\4

g:—cCCACAGCCGCCAGTTCCGCTGGCGGCATTTTAACTTTCTTTAATGA—3:]DNA
— GGGTGTCGGCGGTCAAGGCGACCGCCGTAAAATTGAAAGAAATTACT—D

TRANSCRIPTION  template strand
3’ RNA

5'mae

Figure 7-9 part 2 of 2 Essential Cell Biology, 2/e. (€ 2004 Garland Science)
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- mRNA is translated in DNA | O 4
codons (3 nucleotides) , [

- Translation of MRNA Y TTa"SC"P“°“
begins at the start codon: MEIN By :
AUG ¥ '_j'ranslatlon

- Translation ends at a Protein § “J’J%

STOP codon: UAA, UAG, N’
UGA Cell metabolizes

and grows
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Translation
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MANA Ribosomal subunit tRNA

Translation

Protein
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AUG | Anticodon continues...
m .
Ribosomal
subunit

mRNA

o Components needed to begin translation come togettier.



Translation

Ribosome
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Start Second
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‘mRNA

e On the assembled ribosome, a tRNA carrying the first amino acid is paired with the start codon on the mRNA.
A tRNA carrying the second amino acid approaches.



Translation

Peptide bond forms
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e The place on the ribosome where the first tRNA sits is called the P site. In the A site next
to it, the second codon of the mRNA pairs with a tRNA carrying the second amino acid.



Translation

tRNA released

Peptide bond

q

continues...

o The first amino acid joins to the second by a peptide bond, and the first tRNA is released.
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o The ribosome moves along the mRNA until the second tRNA is in the P site, and the
process continues.



Translation

continues...

|
A> ¢ .
UUU/{A{?G’ mRNA

The ribosome continues to move along the mRNA, and new amino acids are added to the

polypeptide.



Translation
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When the ribosome reaches a stop codon, the polypeptide is
released.



Translation

gre — Gly
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New protein

MRNA

o Finally, the last tRNA is released, and the ribosome comes apart.
The released polypeptide forms a new protein.



Translation

DNA

mRNA

Protein
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Regulation of Bacterial Gene Expression

« Constitutive enzymes are expressed at a fixed rate
« Other enzymes are expressed only as needed

* Repressible enzymes

 Inducible enzymes



Repression

Without repressor:

O/RNA polymerase

\

/ Promoter Operator  Structural gene
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Transcription begins
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With repressor:

g RNA polymerase
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Operon Operon
A

A
(Control region Structural genes Control teglon Structuralgenes }
A
I P (o] ” z Y E b C B A}
| I\ - I
Regulatory Promoter Operator Regulatory Promoter Operator
gene gene

Structure of the operon. The operon consists of the promoter (P), and operator (O) sites, and structural
genes which code for the protein. The operon is regulated by the product of the regulatory gene (/).



