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Flow of genetic information

DNA replication
RNA and protein synthesis: transcription and translation

Between cells of the Between generations of cells Within a cell
same generation

/ Parent cell \

Replication

i Recombination
Recombinant cell + Transcription

Cell divides

Translation

Protein

Cell metabolizes

and grows
Daughter cells

Flow of genetic information



TABLE 8.1 Important Enzymes in DNA Replication, Expression, and Repair

DNA gyrase
DNA ligase

DNA polymerase
Endonucleases
Exonucleases
Helicase
Methylase
Photolyases
Primase
Ribozyme

RNA polymerase

Topoisomerase

Transposase

Relaxes supercoiling ahead of the replication fork.

Makes covalent bonds to join DNA strands; joins Okazaki fragments and new segments in
excision repair.

Synthesizes DNA,; proofreads and repairs DNA.

Cut DNA backbone in a strand of DNA; facilitate repair and insertions.
Cut DNA from an exposed end of DNA,; facilitate repair.

Unwinds double-stranded DNA.

Adds methyl group to selected bases in newly-made DNA.

Use visible light energy to separate UV-induced pyrimidine dimers.

Makes RNA primers from a DNA template.

RNA enzyme that removes introns and splices exons together.
Copies RNA from a DNA template.

Relaxes supercoiling ahead of the replication fork; separates DNA circles at the end of DNA
replication.

Cuts DNA backbone leaving single-stranded “sticky ends.”
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Replication

Proteins stabilize the e The leading strand is
unwound parental DNA. synthesized continuously

DNA polymerase

Enzymes unwind the
parental double
helix.

Helicases / Replication
Topoisomerase /& fork

DNA polymerase
Okazaki fragment , DNA ligase

Parental (AN
strand &

polymerase

o The lagging strand is e DNA polymerase
synthesized discontinuously. digests RNA primer the discontinuous
RNA polymerase synthesizes a and replaces it with DNA. fragments of the
short RNA primer, which is then lagging strand.
extended by DNA polymerase.

DNA replication
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RNA polymerase

RNA polymerase bound to DNA
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Promoter
(gene begins) RNA

nucleotides
o RNA polymerase
binds to the m RNA polymerase

promoter;:and DNA /\/\/v‘/\/\/\/\/\/\/\/\/v\/’
unwinds at the

beginning of a gene. ‘

@ RNA s synthesized
by complementary A
base pairing of free
i ides wklithe ’VVV\/\‘/‘"VVVVVVVVVV\/V

nucleotide bases on
the template strand
of DNA.

RNA synthesis
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€) The site of synthesis

moves along DNA;
DNA that has been
transcribed rewinds.

o Transcription
reaches the
terminator.

Terminator
(gene ends)
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Terminator

(gene ends)
() RNA and RNA /
/,

polymerase are
released and the
DNA helix re-forms.
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Ribosomal subunit

Translation

Protein

¢ AGC
Anticodon

Ribosomal
subunit

o Components needed to begin translation come together.
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MmRNA

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.

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings.




Peptide Qpnd forms

‘!.T

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.
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tRNA released

Peptide bond

The first amino acid joins to the second by a peptide
bond, and the first tRNA is released.
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Ribosome moves
along mRNA

e The ribosome moves along the mRNA until the second
tRNA is in the P site, and the process continues.

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings.




Growing polypeptide chain

G The ribosome continues to move along the mRNA, and
new amino acids are added to the polypeptide.
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Polypeptide
released

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

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

mRNA
Translation

Protein

<& Direction of transcription

polymerase

Polyribosome

Ribosome

mRNA
Direction of translation
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