Enzyme / factor
/molecule

Function

Location

(GPIb/IX & GPI/IA)

-bind andinteract with collagen (in

matrix) and the vWF (Von willbrand factor).
(Theseinteractionslead to the activation of the
platelets.)

on the cell surface
(platelet’s surface)

glycoproteins

(GP 11B/ Illa) -forthe purpose of platelet -plateletinteraction, these on the cell surface glycoproteins
aid with the aggregation process. (platelet’s surface)
(leads tothe formation of the platelet plug.)
e Thrombin Thrombin receptoractivatesaG protein that releasedfroma Protease
activates phospholipaseC-B (PLC-B). platelet’s granules, after
2- activates Both factors V and VIl viaa feedback releaseitbindstoits
mechanism. receptoronthe platelet
3- cleavesfibrinogen releasing fibrinopeptides. surface.
4-Platelet recruitment
5- Amplification of the coagulation complex
6- Formation of soft clot
-Proteolyticcleavage of fibrinogen
7- Formation of hard clot
- Activation of factor XIll
8- Attenuation of its own activity
- Activation of protein C
9- Otheractions
10- Bindingtoits receptoron the surface of platelets
inducesvascularremodeling (e.g. angiogenesis) and
inflammation.
thromboxane 1-inducesthe release of more
granules, and thromboxane itself (and prostaglandins)
alsogetsreleased.
2-isas vasoconstrictorand a furtherinducer of
PLC-Bactivity (and platelet aggregation)
3-It acts in autocrine and paracrine manners
Serotonin vasoconstrictor

PDGF (platelet
derived growth
factor)

stimulates proliferation of endothelial cells
(thickening of vascular wall) to reduce blood flow

NSAID/ aspirin

1-inhibitthe cyclooxygenase (COX)
2-inhibit prostacyclin (Thisenzyme is avasodilatorand
inhibits platelet Aggregation)




Ca2+

1-binds phospholipase a2

2-activates myosin light chain kinase

(MLCK), which phosphorylates the light

chain of myosin allowingittointeract

with actinand resultingin altered platelet
morphology induced motility, and release of granules.

DAG , PKC

Phosphorylates and activates specificplatelet proteins
that induce the release of platelet granule contents
including ADP.

ADP

1-drivesthe formation of platelet plug
2-plateletactivatorthat bindstoits receptorand
modifiesthe platelet membrane
allowingfibrinogen to adhere to platelet

surface glycoproteins resultingin fibrinogen-
induced platelet aggregation, called platelet

plug.

An ER/Golgi
carboxylase

-binds to prothrombin and factorslX, VI, and X and
converts 10> glutamate (Glu) residuesto -
carboxyglutamate (Gla), followed by asmall (10 a.a.)
hydrophobicregion.

vitamin K

Participatesinthe conversion of Glu to y- carboxy-Gla.
( Vitamin Kbecomes oxidized and must be regenerated
by a reductase and NADH..)

Tissue factor

1-1t is the primaryinitiator of coagulation andis not
exposed to blood until

Disruption of the vessel wall.

2-lt increases the proteolytic efficiency of Vlla

*in Extrinsicpathway : TF with factor

seven (vii) onthe surface of platelets

* TF with factor (vii) can activate factor nine (ix) in
intrinsicpathway

integral membrane
proteinthatis expressed
on the surface of
"activated" monocytes
,subendothelial cells, and
othercells.

Kallikrein from
prekallikrein (PK)

1-Increase activation of factor xii (positive feedback)
2-activate HMW kininogen into bradykinin whichis

Inintrinsic vasodilator

pathway 3- Bradykininis also generated by kallikrein.

VaandVllla -Increase the proteolyticefficiency of Xaand IXa, cofactors(not
respectively. enzymes)




von Willebrand
factor

-increases VIII half-life,

Factor XIII

-transglutaminase thatis activated by thrombin.
1-catalyzes a transglutamination reaction that causes a
covalentcross-linking reaction between aglutamine of
one fibrinmonomertoa lysine of an adjacent fibrin
monometr.

2-Produces covalent cross-linking between fibrin
molecules which convert platelet plug (soft

clot) into hard clot

3-cross-link the fibrin clot to adhesive proteins on the
endothelial tissue and to platelet surface strengthening
the platelet plug

transglutaminase

Protein Cand
protein$S

e Thrombin(when it binds to thrombomdulin) can then
activate protein C, which forms a complex with protein S
on the cell surface, both of which are vitamin K-
dependent cofactors.

* The complex degradesfactorsVand VIl soit decreases
the activation of factor X)

Antithrombin 1|

protease inhibitor of thrombin as well as aninhibitor of
IXa, Xa, Xla, Xlla, and Vlla when complexed with TF
(factor2,9,10,11,12 and7)

protease
inhibitor

Heparin sulfate

-(importanttothe binding between thrombin and
antithrombiniii)

- anticoagulant, which activates the inhibition of clotting
process by antithrombiniii

polysaccharide

synthesized by mast cells

and presentonthe
surface of endothelial
cells,

polysaccharide

Tissue factor
pathway inhibitor
(TFPI)

e It bindstoand inhibits factor Xa.

e The Xa-TFPl complex theninteracts with the TF-Vlla
complex andinhibitsits activation of factorsX and IX.

* TFPlalsoinhibits Xa-activated Varesultingininhibition
of the pro-thrombinase complex.

* ProteinSbindsto TFPI localizingitto membrane
surfaces (of the platelets)and enhancing the

inhibition of Xa.

a proteinfoundin

plasmalipoproteinsand

boundto the vascular
endothelium.

Ca2+ chelators
(EDTA) and
vitaminK
antagonists

1-Preventblood clotting

2- vitamin K antagonists such as the drug warfarin, which
inhibits the reduction of vitamin K ( active vitk cannot be
regenerated so, carboxylase enzymes cannot function)
and thereby prevents the synthesis of active
prothrombin and factors VII, IX, and X.




Plasmin

1-protease formed from plasminogen and is responsible
for fibrinolysis

* won’tbe activated until itbinds tofibrin clot)

* Plasminogen activated by tissue plasminogen
activator). Which activated by protein C

2- it bindstofibrin and catalyzes its hydrolysis(and
degradation of the clot).

protease

e Thrombin
activatable
fibrinolysis
inhibitor (TAFI)

-carboxypeptidasethat removesthe N-terminal lysine
residues and prevents fibrinolysis.

carboxypeptidase

Streptokinase

-regulatory proteinisolated from streptococci,

allows autoactivation of plasminogenin blood, resulting
indegradation of fibrinogen as well as fibrin.

- Activates the conversation of plasminogeninto plasmin
and ithelpsinremovingthe clots

a 2 antiplasmin

-Inhibit plasmin but not when plasminogen/plasmin are
clot-bound

Urokinase

(plasminogen activator) is a protease thatis formed from
the zymogen pro-urokinase.

e Itisa potent plasminogen activatorandis used
clinically.

protease

Role of endothelial
cellsin coagulation

-ECs release NO, prostacyclin (PGI2), and ADPase, which
inhibit plateletadhesion and aggregation.

e Membrane-bound heparin sulfate binds to
antithrombin Il (ATIII) inactivating several coagulation
factors.

¢ ECs expresstissuefactor pathway inhibitor (TFPI),
which inhibits tissue factor (TF) and, consequently,
factors VII, IX, and X.

e Thrombomodulin (TM) binds thrombin activating
protein C, which degrades factors Vaand Vllla.

¢ ECs balance fibrin accumulation and lysis by releasing
plasminogen activators, t-PA and u-PA, and their
inhibitor (PAI).
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