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Missense mutation

Original DNA code for an amino acid sequence.

£3 T T T 1 1 T T | >
DNA—SCATCATCATCATCATCATCAT
bases | '
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Amino acid Replacement of a

single nucleotide.
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CATCATCATCEETCATCATCAT
| | | |

——

|
-- His H His H His HEZTWH His H His H His }--
\

Incorrect amino acid, which may
produce a malfunctioning protein.

U.S. National Librany of Medicine
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Types of Hemoglobin in adults

Globin genes  Gene product
(globin)in RBCs
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16 11

Tetramers
haemoglobin
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o ,y-chain
o ,& -chain
¢, € -chain
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a2 B2 Hb A

a2 82 Hb A2
a2 y2 Hb F
a2 £2
£2 g2

£2 y2

Hb-Gower 11

Hb-Gower 1

Hb-Portland

96-97

2.3-3.5

<1.0

0

0

0
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Structure of each Globin gene
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Exon 1 Intron1 Exon2 Intron 2 Exon 3
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Normal red blood cell Sickled red blood cell

Sickle-cell hemoglobin (HIH65)
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(polar R group)

valine in Hb®
(nonpolar R group)
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Frameshift mutation
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M—CATTCACACGTACTCATGCTAT
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