DNA Mutations
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Point Mutations

o Substitution : one nucleotide I1s substituted
for another DNA: TAC GCA TGG AAT

mRNA: AUG CGU ACC UUA

Amino
acids: |Met— Arg — Thr —{Leu

Substitution ¢

DNA: TAC GTATGG AAT

mRNA: AUG CAU ACC UUA

Amino
acids: |Met— His - Thr —|Leu|




 Frameshift mutation: a nucleotide Is
deleted, or an extra one Is Iinserted

DNA:

mRNA:

Amino
acids:

DNA:

mMRNA;

Amino
acids:

TAC GCATGG AAT

AUG CGU ACC UUA

TATCGC ATG GAAT

AUA GCG UAC CUU A

lle — Ala —

Tyr — Leu

THE |FAT | |[CAT| |ATE THE| RAT|
¢ Deletion

THE FATC |ATA | TET HER| AT
TEF |ATC| |ATA||[TET HER| AT




Chromosomal Mutations

 Number or location of genes on a
chromosome are changed.
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Chromosome # 7
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CFTR
gene
EX The most common allele E] Normal CFTR is a chloride @ The cells in the person’s airways
that causes cystic fibrosis is ion channel in cell are unable to transport chloride
missing 3 DNA bases. As membranes. Abnormal ions. As a result, the airways
a result, the amino acid CFTR cannot be transported become clogged with a thick
phenylalanine is missing to the cell membrane. mucus.

from the CFTR protein.
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Gene Expression

How genes are
turned on and off

Prokaryotes —
Involves enhancers,
repressors and
operons

Repressors block
transcription

Enhancers increase
transcription
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Gene expression In Eukaryotes
* more complicated in eukaryotic cells

* Each cell contains entire genetic code
» Cells are specialized

« Specific genes are expressed In certain
cells

* Introns influence gene expression
* S0 do outside factors -- epigenetics

rMany eukaryotic genes have a sequence called the
TATA box; it is part of the promoter.

TATA

Hard toread DNA sequences




Easy to read DNA

|

Hard to read DNA

'Many eukaryotic genes have a sequence called the
TATA box; it is part of the promoter.

TATA

Upstream Introns

enhancer box /\
Promoter
sequences

Exons

Direction of transcription



Epigenetics

3 >
2SENETIC MODULE

Environmental exposures, stresses, diet, and lifestyle can all
induce epigenetic changes that determine whether genes are turned on or off.




