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Globular Protein

Globular Protein

Amino acid chains fold into shapes that resemble spheres called
globular proteins

This type of folding increases solubility of proteins in water
Polar groups on the protein’s surface
Hydrophobic groups in the interior

Fibrous proteins are mainly insoluble structural proteins.
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Figure 2.1

Four hierarchies of protein structure.
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Globular Proteins

Hemoglobin ‘ Myoglobin Immunoglobulins Enzymes

oxygen catalysis of
storage/supply immune function Lo pjochemical
function in muscle reactions

L oxygen transport
function. important

1st type: Hemoglobin

m  Major globular protein in humans

m Contains two dimers of a3 subunits

= Each chain is a subunit with a heme group in the center that
carries oxygen
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One dimer = ab

Polypeptide

B chains
(146 a.a.)

°°°°°°°°°°°°°°°°°°°°°°°°°°° The heme group carries one molecule

Weak ionic and Strong interactions, Some ionic and
hydrogen bonds occur ~ primarily hydrophobic, hydrogen bonds
between «fi dimer pairs tween « and between «f} dimers
in the deoxygenated state.|, / chains form stable are broken in the
= . : oxygenated state.

{

"T," or taut, structure of deoxyhemoglobin "R," or relaxed, structure of oxyhemoglobin
Copyright © 2008 Wolters Kluwer Health | Lippincott Williams & Wilkins

Non covelent bont will be weak bond in present of 02

m - The heme group:
2+

A complex of protoporphyrin IX and ferrous iron (Fe )

m Binds to four nitrogen atoms of the porphyrin ring
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- Forms of Hemoglobin

R-form of Hb

The deoxy form of Hb B The oxygenated form of

- Hb
The movement of u

dimers is constrained B The dimers have

u more freedom of
movement
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Comparing of Hb's Forms

OXYHEMOGLOBIN R_form of Hb
0,

T-form of Hb

DEOXYHEMOGLOBIN
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- Hemoglobin function:

Carries oxygen from the lungs to tissues

Normal level (g/dL):
 Males: 14-16
 Females: 13-15
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COs5 is released Os5 binds to
from hemoglo hemoglobin

COs5 binds to Os5 is released
hemoalobin from hemoalobin

- Types Of Hb

1-Fetal hemoglobin (HbF):
B Major hemoglobin found in the fetus and newborn

H
B Higher affinity for O2 than HBA
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Time of ]
birth
o-Globin- This pic just to show how Hb changes
like chains i .
— during & after birth
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0 A

-Globin-
ike chains

Percentage of total globin chains

Months before and after birth

Figure 3.14
Developmental changes in hemoglobin.

pyrghl 45 2005 Eippincotl Willismrs S Wilkins

2-HbA
2

Appears_”lz weeks after birth
H

Composed of two a and two o globin chains.
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3-HbA

1c
HbA undergoes non-enzymatic glycosylation

HbA1c levels are high in patients with diabetes mellitus

Glycosylation: add suger to protein

HCOH HCOH
CHLOH CHoOH
Hemoglobin A,

Copyright @ 2008 Wolters Kluwer Health | Lippi AL & Wil

A table with Hb Types

(bl (o o pangl) B Al Al HbA (97%)
Y s aada ) B oaas HbA, (2%)
Ol (A HbF (1%)
Sl pilapa HbA,.
Abnormal:
Carboxy Hb
Met Hb
Sulf Hb
9
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- Hemoglobinopathies

Synthesis of abnormal Hb
Synthesis of insufficient of normal Hb

Combination of

1-Sickle cell (HbS) disease
Caused by a single mutation in B-globin gene
Glutamic acid in HbA is replaced by valine

The mutant HbS contains B chain Cldl A “‘““:‘duu““ujm‘*““j Qs 1 gl
. L) lials e Y i
The shape of RBCs become sickled T s

Causes sickle cell anemia

Intracellutar fibers
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Elongated erythrocytes
occclude blood flow
in the capillaries.

How Sickle cell anemia happens

just to understand !

Figure 3.21

Molecular and cellular events
leading to sickle cell crisis.

Copyright 3 2005 Lippincots Williams & Wilkins
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2-Hemoglobin C disease:
Caused by a single mutation in 3-globin gene
Glutamic acid in HbA is replaced by lysine

Causes a mild form of hemolytic anemia

3-Thalassemia:

Defective synthesis of either o or -globin chain due to gene mutation
a-thalassemia:

Synthesis of a-globin chain is decreased or absent

Causes mild to moderate hemolytic anemia
B-thalassemia

Synthesis of B-globin chain is decreased or absent

Causes severe anemia

Patients need regular blood transfusions

4-Methemoglobinemia

3+
Caused by oxidation of Hb to ferric (Fe ) state
Methemoglobin cannot bind oxygen
Caused by certain drugs, reactive oxygen species and NADH-
cytochrome b5 reductase deficiency

Chocolate cyanosis: brownish-blue color of the skin and blood

5-Abnormal Hbs:
Unable to transport O2 due to abnormal structure

3+
Met-Hb: Contains oxidized Fe (~2%) that cannot carry O2
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HbS Beta Glutamic acid Sickle cell anemia
chain TO valine

HbC Beta Glutamic acid Mild hemolytic
chain TO lysin amemia

Meth-Hb ferrus Fe++ TO Methemoglobinemia
Fe+++

Thalassemia Beta O 88 sanell L) Severe anemia
chain

Alfa Mild anemia
chain

- 2" Type of Globular Protein :
Myoglobin

A globular hemeprotein in heart and muscle

Contains a single polypeptide chain forming a single subunit with eight
a-helix structures

Structure of Myoglobin
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Cont. Myoglobin

The charged ( ) amino acids are located on the surface
Myoglobin gives red color to skeletal muscles

Myoglobinuria: Myoglobin is excreted in urine due to muscle damage
(rhabdomyolysis)

Specific marker for muscle injury
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