
COAGULATION OF PROTEINS

Coagulation is defined as the change in the structure of protein (from a liquid form to solid or a thicker liquid) brought
about by heat, mechanical action or acids .

The activation of the contact activation pathway, formerly known as the intrinsic pathway, involves the mutual
coordination of 4 key proteins which form what is known as the contact complex and consists of FXII, FXI,
high molecular weight kininogen HMWK and prekallikrein PK. Essentially, millions of protein molecules join
in a three-dimensional network, or simply, they coagulate, causing the egg product to change from a liquid to
a semisolid or solid. This thickening capacity impacts viscosity in products such as pie fillings i.
Bernard-Soulier syndrome is a defect or deficiency in GPIb. Desmopressin is used to improve platelet function
by activating arginine vasopressin receptor 1A. HMWK is the main cofactor of the complex and contains
binding sites for PK, FXI, and calcium along with a domain which is capable of interacting with hydrophilic
and anionic surfaces. Many analysers are capable of measuring a "derived fibrinogen" level from the graph of
the Prothrombin time clot. This evolution has led to the development of an incredibly intricate yet coordinated
system consisting of various components which interact in incredibly specific ways to yield a single final
product; fibrin. The main enzyme responsible for this process plasmin is regulated by various activators and
inhibitors. Dairy and soy proteins Casein, a semi-solid substance formed by the coagulation of milk, is
obtained and used primarily in cheese. Before its withdrawal, aprotinin was used in some forms of major
surgery to decrease bleeding risk and need for blood products. Fibrin strands form spontaneously after
conversion, which are subsequently cross-linked by FXIIIa resulting in a matrix which entrap platelets and
erythrocytes red blood cells to produce a stabilized hemostatic plug at the wound site. Milk and milk products
will also coagulate when treated with an acid, such as citric acid lemon juice or vinegar, used in the
preparation of fresh ricotta, and tartaric acid, used in the preparation of mascarpone, or will naturally curdle
when sour as lactic acid develops in the milk. Calcium has been shown to play a key role as a cofactor in the
generation and activity of several vitamin K-dependant serine protease coagulation factors, including FVIIa.
However, a number of variables influence the rate of coagulation, as well as the ability of the proteins to
remain in the three-dimensional network. In addition, some of the products of the coagulation system are
directly antimicrobial. Yet it was through the discoveries of these supposed weak links which has led to most
of our modern understanding of the functioning of the blood coagulation cascade. If a coagulation factor is
part of the contact activation or tissue factor pathway, a deficiency of that factor will affect only one of the
tests: Thus hemophilia A , a deficiency of factor VIII, which is part of the contact activation pathway, results
in an abnormally prolonged aPTT test but a normal PT test. Prostacyclin [ edit ] Prostacyclin PGI2 is released
by endothelium and activates platelet Gs protein-linked receptors. The success of many cooked foods depends
on the coagulative properties of proteins, particularly the irreversible coagulative properties of egg proteins.
This cleavage is catalyzed by tissue plasminogen activator t-PA , which is synthesized and secreted by
endothelium. Role in disease[ edit ] Coagulation defects may cause hemorrhage or thrombosis, and
occasionally both, depending on the nature of the defect. Mutations in factor XII have been associated with an
asymptomatic prolongation in the clotting time and possibly a tendency toward thrombophlebitis. Von
Willebrand disease is due to deficiency or abnormal function of von Willebrand factor , and leads to a similar
bleeding pattern; its milder forms are relatively common. Once proteins are coagulated, they cannot be
returned to their liquid state. Most cases of venous thrombosis are due to acquired states older age, surgery,
cancer, immobility or inherited thrombophilias e. Egg proteins Eggs contain many different proteins. It is the
association of these proteins, in contact with an anionic surface, which leads to the activation FXII and
corresponding contact pathway activation. Research has recently shown that the tissue factor pathway is the
primary pathway of fibrin formation, while the contact activation pathway acts primarily as an amplifier of
cascade activation and fibrin generation. This structural change also allows for the protein to effectively bind
to its cofactor, TF. Coagulation factor concentrates are used to treat hemophilia , to reverse the effects of
anticoagulants, and to treat bleeding in patients with impaired coagulation factor synthesis or increased
consumption. Plasmin proteolytically cleaves fibrin into fibrin degradation products that inhibit excessive
fibrin formation. These clots may break free and become mobile, forming an embolus or grow to such a size
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that occludes the vessel in which it developed. Recombinant activated human factor VII is increasingly
popular in the treatment of major bleeding. Similarly, tofu is made from soybean milk that has been
coagulated with the use of either salt, acid, or enzyme-based coagulants. The drug prevents this protein from
activating the coagulation pathway by inhibiting its enzymatic activity. The tissue factor extrinsic pathway is
initiated by release of tissue factor a specific cellular lipoprotein , and can be measured by the prothrombin
time PT test. Chymosin also called rennin is the enzyme used to produce rennet, and is responsible for
curdling the milk, which will then separate into solids curds and liquid whey. Most are rare. Thrombasthenia
of Glanzmann and Naegeli Glanzmann thrombasthenia is extremely rare. The evolutionary complexity of the
system is simultaneously its greatest strength, allowing for feedback regulation on a multitude of levels, and
its greatest weakness, introducing more proverbial links in the chain which may ultimately fail.


