
 

 

 

Blood-clotting enzymology. The activation of factor X
by factor IXa
Citation for published version (APA):

van Dieijen, G., Rosing, J., Tans, G., Janssen-Claessen, G., Franssen, J., & Hemker, H. C. (1980). Blood-
clotting enzymology. The activation of factor X by factor IXa: The effect of phospholipid and of
antihaemophilia factor VIII (F VIII) on the activation reaction. Archives internationales de physiologie et de
biochimie, 88(3), B153-B154. https://doi.org/10.3109/13813458009104857

Document status and date:
Published: 01/01/1980

DOI:
10.3109/13813458009104857

Document Version:
Publisher's PDF, also known as Version of record

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:

www.umlib.nl/taverne-license

Take down policy
If you believe that this document breaches copyright please contact us at:

repository@maastrichtuniversity.nl

providing details and we will investigate your claim.

Download date: 03 Jun. 2020

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Maastricht University Research Portal

https://core.ac.uk/display/323360801?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.3109/13813458009104857
https://doi.org/10.3109/13813458009104857
https://cris.maastrichtuniversity.nl/en/publications/05ecf8d9-d594-4edf-a6d4-676f60c6233f


Archives Internationales de Physiologie et de Biochimie,1980,88 (3) B l 5 3

SOCIETE BELGE DE BIOCHIMIE
BELGISCHE VERENIGING VOOR BIOCHEMIE
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G. vaN DrnrmN, J. RosrNc, G. TnNs, G. JaNssBN-CLAESSEN, J. Fna,NssBN and H. C.
HBurBn (Department of Biochemistry, University o.f Limburg, Maastricht,
The Netherlands).

Blood-clotting enzymology. The activation of factor X by factor IXa; the effect
of phospholipid and of antihaemophilia factor VIII (F VIII) on the activation
reaction.

The activation of bovine clotting factor X is mediated by the enzyme factor IX,.
Activation of factor X, i.e. the formation of the serine-protease X,, is the result of
the specific cleavage of a peptide bond in factor X. The rate of activation is strongly
enhanced by the cofactor VIII" and by a phospholipid (PL) surface, onto which the
protein adsorbs and where the reaction is thought to occur.

In order to get more insight into the mechanism of the activation reaction and
the role of PL, Ca2+ and factor VIII, we have determined the kinetic constants of
factor X activation and the effects of PL and factor VIII on these constants. Without
PL and factor YIII", K- for factor X is 272 ',tw and Z is 6 mmol X" mol-r IX" min-r.
With PL (10 pr.u) the K. is lowered to 0.06 pr,u and Z is unchanged. In the presence of
PL and factor VIII,, K- is 0.02 pu and V is lll mo1 X, mol-1 IXn min-r. The factor X
concentration in plasma is 0.16 pM, so we conclude that PL in plasma serves to lower
the K to 0.06 prrrn, and that factor VIII stimulates factor X activation because it in-
creases V of X^ formation at least l0 000 times.

We further investigated the effect of PL concentration on the kinetic parameters
with factor VIII, left out. V for factor X" formation does not change very much,
but K- for factor X increases from 0.06 FM at 10 pru PL to 1.35 V"M at 260 pM PL.
Earlier RosINc et al. (1980), studying the prothrombinase complex, found a similar
relationship between PL concentration and the K- for prothrombin.

This ted to the hypothesis that it is the local substrate concentration at the phos-
pholipid surface that determine the kinetics of its activation. An increased local
concentration explains the dramatic decrease of K- in the presence of PL. Further
addition of PL lowers the substrate density at the PL surface with as consequence
an increase of K-.

The validity of this hypothesis can be tested if the binding parameters of substrate
to PL are known. Recently, we found a new method to determine parameters of
factor X binding to PL. This method is based on the observation that RVV-X (i.e.
the factor-X-activating enzyme from Russell's viper venom) activates free factor X,
but not factor X bound to PL. We found that PL vesicles consisting of equal amounts
of phosphatidylserine and phosphatidylcholine (also used in our kinetic experiments)
bind factor X with a dissociation constant (K6) of 3.7 x l0-8 lr. The concentration
of factor-X-binding sites on these vesicles is 0.7 pna sites per 100 pr,ru PL.

These data were used to convert K- values from the kinetic experiments to K-
values expressed as factor X bound per PL surface area. The difference in K- disap-
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-pebred,and"onsK-'value-was 
fqund.of qO1.0 +,0.@3ptu,.fartor Xlp,rvr PL for all

.F[.'mncentrationsl These aesults,furtho.( su.ppetl our hypotfreqis" that the kinetics
for X activation are governed by the density ofthe reactants boqjrdrto the PL surface.
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