


Sravya Kattula. Arteriosclerosis, Thrombosis, and Vascular Biology. Fibrinogen and Fibrin in Hemostasis 

and Thrombosis, Volume: 37, Issue: 3, Pages: e13-e21, DOI: (10.1161/ATVBAHA.117.308564) 



Sravya Kattula. Arteriosclerosis, Thrombosis, and Vascular Biology. 

Fibrinogen and Fibrin in Hemostasis and Thrombosis, Volume: 37, 

Issue: 3, Pages: e13-e21, DOI: (10.1161/ATVBAHA.117.308564) © 2017 American Heart Association, Inc.





Thrombin X-ray structure

Active site



Exosite binding determines substrate 
specificity

• Thrombin targets are restricted due to specific 
interactions between the protein substrate and 
residues outside the catalytic cleft termed 
Exosite

• Extended interactions at exosites drive 
substrate affinity and contribute to substrate 
specificity.



Determinants of specificity in coagulation proteases
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ATTIVAZIONE della Trombina
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Prothrombin is activated to thrombin 
by two proteolytic cleavages

Prothrombinase
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Prothrombin contains a Gla domain, two kringles (K1 and K2), and a protease domain 

composed of the A and B chains. 

I SITI DI TAGLIO SONO TRE!
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Schematic representation of prothrombin activation. 
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I tagli in R155 e R271 da soli  non attivano:

Prethrombin 1 and 2

The inactive Prethrombin-2 is generated 

by a single cleavage at R271



Cleavage at R271 and R320 produce Thrombin 

Zhiwei Chen et al. PNAS 2010;107:45:19278-19283©2010 by National Academy of Sciences

Cleavage at R320  separates the A and B chains and generates an active 

protease. 

The inactive Prethrombin-2 is generated by a single cleavage at R271
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R320 alias R15

R271

Prothrombin is activated to thrombin 

by two proteolytic cleavages

I321 alias I16



• Cleavage between Arg15-Ile16 → Exposure of new N-terminus
• New N-terminus (IleVal) forms salt bridge with Asp194

• N-terminal insertion leads to a conformational change in the “activation 
domain”
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