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Chapter 12

How are Genes expressed
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Every three bases is a reading frame

Decoding the genetic code
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Ratio of DNA bases?
• Tetranucleotide hypothesis

– DNA is a tetramer of of equal quantities of bases -
1:1:1:1 ratio

• Chargaff’s rule
– A 1:1 correspondence exits between the purine

and pyrimidine bases
Species Adenine Thymine Guanine Cytosine

Human being
(liver)

30.3% 30.3% 19.5% 19.9%

Mycobacterium
tuberculosis

15.1% 14.6% 34.9% 35.4%

X

Breaking the genetic code

The genetic code is redundant
2 bases per codon 4x4=16
3 bases per codon 4x4x4=64
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4 tRNA binding sites on the ribosome

T = transfer
A = amino acid
P = polypeptide
E = exit
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Initiation

Elongation
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Elongation

Release factor
binds in the A
site, releasing
the polypeptide

Termination
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Translation summary
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Signal sequences direct proteins
Signal sequences are short sequences at the N-terminus or in
the middle that direct the proteins

ER targeting of proteins
1. SRP bind signal
recognition sequence
2. Docks it to the
receptor protein on
the ER
3. Signal recognition
sequence is cleaved
4. Protein is
synthesized into the
ER
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Post-translational modifications

Mutations
Permanent changes in the DNA
sequence

Somatic - non gamete cells
Germ-line mutations

Point mutations - substitution or
deletion/addition of a nucleotide

Silent (no change)
missense (sickle cell)
Nonsense (Stop)
Frame shift

Chromosome mutation - loss or
change in a DNA segment

Spontaneous and induced mutations

Tautomeric C pairs
with A

Base modifications
by chemicals or
radiation

benzpyrene
Nitrates
X-rays
UV light
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Mutation propagation


