
































Hemoglobin A (HbA), also known as adult hemoglobin, hemoglobin A1 or α2β2, is the
most common human hemoglobin tetramer, comprising over 97% of the total red
blood cell hemoglobin. It consists of two alpha chains and two beta chains

Hemoglobin variants:

Hb A1C
Hemoglobin A2
Hemoglobin C
Hemoglobin F

Hemoglobin protein subunits 
(genes):

Alpha globin 1
Alpha globin 2
Beta globin
Delta globin





Primary structure (amino acid sequence)
The haemoglobin molecule consists of 4 polypeptide (globin) chains. In adults there
are 2 alpha chains and 2 beta chains.
alpha chain (141 amino acid residues):

val - leu ser pro ala asp lys thr asn val lys ala ala try gly lys val gly ala his ala gly glu tyr
gly ala glu ala leu glu arg met phe leu ser phe pro thr thr lys thr tyr phe pro his phe -

asp leu ser his gly ser ala - - - - - gln val lys gly his gly lys lys val ala asp ala leu thr
asn ala val ala his val asp asp met pro asn ala leu ser ala leu ser asp leu his ala his lys
leu arg val asp pro val asp phe lys leu leu ser his cys leu leu val thr leu ala ala his leu
pro ala glu phe thr pro ala val his ala ser leu asp lys phe leu ala ser val ser thr val leu thr
ser lys tyr arg

beta chain (146 amino acid residues)

val his leu thr pro glu glu lys ser ala val thr ala leu try gly lys val asn - - val asp glu val
gly gly glu ala leu gly arg leu leu val val tyr pro try thr gln arg phe phe glu ser phe gly
asp leu ser thr pro asp ala val met gly asn pro lys val lys ala his gly lys lys val leu gly ala
phe ser asp gly leu ala his leu asp asn leu lys gly thr phe ala thr leu ser glu leu his cys
asp lys leu his val asp pro glu asn phe arg leu leu gly asn val leu val cys val leu ala his his
phe gly lys glu phe thr pro pro val gln ala ala tyr gln lys val val ala gly val ala asp ala leu
ala his lys tyr his





Beta globin (also referred to as HBB, β-globin, haemoglobin beta, hemoglobin beta, or
preferably haemoglobin subunit beta) is a globin protein, which along with alpha
globin (HBA), makes up the most common form of haemoglobin in adult humans,
the HbA. It is 146 amino acids long and has a molecular weight of 15,867 Da. Normal
adult human HbA is a heterotetramer consisting of two alpha chains and two beta
chains.

HBB is encoded by the HBB gene on human chromosome 11. Mutations in the gene
produce several variants of the proteins which are implicated with genetic disorders
such as sickle-cell disease



Sickle cell disease

More than a thousand naturally occurring HBB variants have been

discovered. The most common is HbS, which causes sickle cell disease.

HbS is produced by a point mutation in HBB in which the codon GAG is

replaced by GTG.

This results in the replacement of hydrophilic amino acid glutamic

acid with the hydrophobic amino acid valine at the sixth position

(β6Glu→Val).

This substitution creates a hydrophobic spot on the outside of the protein

that sticks to the hydrophobic region of an adjacent haemoglobin

molecule's beta chain.

This further causes clumping of HbS molecules into rigid fibers, causing

"sickling" of the entire red blood cells in the homozygous (HbS/HbS)

condition.

The homozygous allele has become one of the deadliest genetic factors.

Whereas, people heterozygous for the mutant allele (HbS/HbA) are

resistant to malaria and develop minimal effects of the anaemia.



















http://www.biotopics.co.uk/as/haemoglobinpr
oteinstructure.html


