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0770 INTE RACT ION OF FACTOR V AND FACT OR Va WIT H PLATEL ETS 

P.B . Tr acy, J.M. Peterson, M.E . Neshe im, F.e. McDuff ie, and K.G. Man n , Hematology 
Re sea r ch, Ma yo Cl in i c/ Foundation, Rocheste r , Minn esota, 5590 1, USA 

We have used homogeneous sing l e chain bov in e fact o r V t o exami ne th e bindin g of both 
factor V and f actor Va t o bovi ne p lat e let s, a s we l l a s t o devel o p a dou b l e - antibody 
rad iuimmunods say (R IA) to measu re in t rin s i c p l ate l e t factor V. Reaction of the prote i n 
with" 125 1 Bolton -Hunt e r reagent produced a labe ll ed product wh ich retained 90% of it s 
cofacto r activit y and ga ve p r oducts indistingu i shabl e from nat i ve facto r V fo ll ()\r-J i ng 
thromb in activat ion. When i ncubated se pa rat e l y with wa s hed bov i ne platelet s , both 125 1-
facto r V and Va underwe nt sat urable and exchangeab l e bind i ng. There a r e h i gh aff i n i ty 
b inding s it es to whi ch 500- 900 V(Va) mo l ec ul es a re bound per p late l e t with an appa r ent 
di ssoc ia tion cons tan t of 3 x ID -I OM, as we ll as b ind ing s ites of s i ightl y lower affinity 
(Kd = 3 x 10-9M) to which as man y a s 3500 V (Va) molecules are bound per p late l e t. 
Thrombin pr et r eatment o f the p late let s was not required for the b i nd i ng of e ither factor 
V o r Va. The RIA data for Tr i ton X- l OO l ys ed, washed bovine p late l ets revea l ed that 400-
1000 intrin s ic f acto r V molecu l es were pr esent pe r p l ate let . Fa cto r V c lott ing assay s 
produced resu l ts consistent wit h t he RIA data . Th e s e s tudie s s ugges t that the fact or V 
mo l ec ul es i ntr i nsic to the plate l e t a re eq ui valent to the numbe r of h i gh affin ity fa cto r 
V (Va) bi nding s it es pr ese nt on the p late let memb ra ne s ur face. (Suppo r ted by Gran t 
HL-1 7430 and the Mayo Fo undation). 

0771 THE ACTIVAT I ON OF PROTHROMBIN BY XIA & X2 A AN D INH I BITION BY FRAGME NT 1 

Ong , T. C. & Esnouf , M. P .* Nuffield Dept . of Clinical Biochemi s try , Radcliffe Infirmary, 
Oxfo r d , U.K. 

The r ate of con version of p r othrombin by Xa and Ca+ + is i ncreased 20 , OOO- fold following 
the addi tion of Factor V and phospholipid . A comparison of the rates of thrombin 
fo rmat i on o b tai n e d with XIA and X2A showed that XI A had on l y 70% the activity of X2 A ' 
The addi tion of Fragment 1 (2 . 4nmoles) to mi x tu r es of Xa , p r othrombin (4 . 3nmolesl , 
p h o s p hol i p i d and Ca ++ reduced the rate of thrombin formation by 40% . This inhibition 
was r elieved by adding an optimal amount of Factor V. When des - carboxy Fragment 1 was 
added no i nh ibition in the rate of thrombin formation was observed. These results 
suggest that the inhibition caused by Fragment 1 is dependent on intact y - carboxy
glutamic aci d residues and is due to the competition for the Ca++ mediated prothrombin 
b i nding si t es on the phospholipid or Xa . The effect of Factor V in abolishing the 
inhibition caused by Fragment 1 indicates the importance of the interaction of 
prothrombin with Factor V in forming the prothrombinase complex. 

0772 FUNCTION OF PREVIOUSLY UNR ECOGNIZED PLASMA PROTEIN M IN THROMBIN GENERATION 

Wa1ter H. Seegers* , Abha Ghosh and Van- Vu Wu, Department of Physiology, Wayne 
State Univer sity Sc hool of Medicine, De troit, MI 482 01, U.S.A. 

Puri fi ed prethrombin I converts to thrombin in the presence of purified Ac -g10bu1in, 
purif ied Factor Xa , phospholipi d and ca l ci um ions (Baker and Se egers, Thromb. Di ath . 
Haemorrh . 17 : 205-21 3 (1967)). The yie ld s are, however , low . By adding a protei n frac
t i on isolated from bov ine prothrombin complex the yield becomes maximum . Thi s fraction 
we ca ll Protein M. It i s obtained by fra cti onati ng bovine prothrombin complex (McC oy 
and Seegers , Thromb. Re s. 1: 461-472 (1972)) us in g a DEAE-Sephadex A-50 co lumn 1 .5 x 15 
cm as prev iously described- (Novoa, Seegers and Hassouna, Prep. Biochem. 6: 307-338 
(1976)) . Prothrombin and Factor IX are eluted with 0.25M sodium ch lori de followed by 
Protein M at 0.30M sodium chloride . Protein M is ob tained as a s ingle component f rom 
a Sephadex G-100 column (2.5 x 180 cm) . Until now we have not been ab l e to identify 
Protein M with any previously known coagulation factor . Protein M is a single chain pro
tein with an apparent molecular weight near 60,000 as determined by polyacrylamide gel 
electrophoresis . Like prethrombin 1, highly purified bovine prothrombin also requires 
Protein M for maximum thrombin productfon in the presence of purified Ac-g10bu1in, puri
fied Factor Xa, phospholipid and calcium ions . In relatively large amounts Protein M 
shortened the prothrombin time of normal bovine plasma as we ll as plasma samples drawn 
during Coumadin administration . 
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