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Learning Objectives

» Denaturation of protein

» Separation techniques for Protein

» Plasma proteins, including

» Albumin

» Globulin

» Fibrinogen



Denaturation of proteins

» Defined as disruption of secondary , 

tertiary and whenever applicable 

quaternary organization of protein 

molecule due to cleavage of non-

covalent bond

» Primary structure i-e peptide bond 

remains intact



Alteration in protein after denaturation:
(a) Chemical alterations: Greatly decreased solubility 

specially at PI of the protein. 

• Many chemical groups which were rather inactive become

exposed, e.g. -SH group.

• Denaturation can be reversible.

(b) Physical alterations:

• Confers increased viscosity of the solution.

• Rate of diffusion of the protein molecules decreases

(c) Biological alterations:

• Increased digestibility by proteolytic enzymes.

• Denaturation destroys enzymal and hormonal activity.

• Biologically becomes inactive.



• Cohn’s Fractionation





Salting out:

» Based on solubility of protein in

solutions of high salt concentrations

» Addition of salt ions shield proteins with

multi-ion charges helping protein

molecules to aggregate

» Conc. is different for different proteins

eg albumin by full saturation with

ammonium sulphate and globulin with

half saturation



Cohn’s Fractionation: 

» Cohn used varying concentrations of ethanol at 

low temperature to separate out fractions of 

proteins which are called fraction I, II, etc.

» Fraction I is rich in fibrinogen

» Fraction II is γ-globulins

» Fraction III contains α and β-globulins including 

isoagglutinins and Prothrombin

» Fraction IV contains α and β-globulins

» Fraction V contains predominantly albumin





Paper electrophoresis:

» Paper electrophoresis uses filter paper, 

ends of filter paper strip dipped into 

buffer solution of known PH usually 8.6 

with sample of protein at one end

» Current is passed, strip dried and 

stained with suitable dye



Gel electrophoresis:

» Sodium do decyl sulphate poly 

acrylamide gel electrophoresis(SDS-

PAGE)

» Proteins move based on molecular 

weight & charge.







PLASMA PROTEINS





TYPES OF PLASMA PROTEINS

» Three major types:

A. Albumin

B. Globulin

C. Fibrinogen

























Synthesis

» Alpha and beta synthesized in liver

» Gamma by  B-cells of lymphoid tissue

High mol wt(90k to 1300k),separated by 

half saturation



Alpha 1 globulins









Alpha 2 globulin:





» Not involved in Cu transport

» Main function is as ferroxidase(oxidises

iron which can then be incorporated into 

transferrin)

» Increased in inflammation, 

pregnancy,Oral Contraceptive use

» Decreased in Wilsons disease





Beta globulin





iii)C-reactive protein

» Normally less than 1 mg/100ml

» Sensitive indicator of inflammation, high 

in leukemias and tumors,cancers.

» High CRP levels can also indicate that 

there is inflammation in the arteries of 

the heart, meaning a high risk of heart 

attack.



iv)Haemopexin:
» Mol.wt.:57000 – 80,000

» Synthesized in the parenchymal cells of liver.

Function: is to bind & remove circulating heme

which is formed in the body from breakdown of 

Hb., myoglobin or catalases.

It binds heme & other porphyrin in 1:1 ratio. 

This complex is removed by parenchymal cells 

of liver.



v) Complement C1q:

» It is a thermo labile, destroyed by heat.

» Normal value: 0.15gm/l

» Mol. Wt.:400,000

» It can bind heparin & bivalent ions such as 

Ca++.

» It participate in immune reactions,

» Is the 1st complement factor that binds after 

the formation of immune complexes. 



3.Fibrinogen( clotting factor I)
» A glycoprotein constitute 4 to 6 percent 

of plasma protein

» It takes part in coagulation of blood & 

is the precursor of fibrin .

» synthesized in liver.

» Being large & asymmetrical with an 

axial ratio 20:1, is important for 

viscosity of blood.



Other proteins of clinical importance:











Proteinuria:





THANK YOU 


