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Terminal amino acids of bovine prothrombin and 
thrombin preparations 

The t)hvnonaena of blood coagulat ion are fundamenta l ly  concerned with  the chemical  
proper t ies  of p ro th rombin  and thrombin .  Unti l  recent ly  most of the l i te ra ture  in 
tha t  field wlts wr i t t en  wi thout  i l fformation on the proper t ies  of i ) rothrombin and 
thrombi l l  its molecules. Both  have now been obta ined  in purified form~, " and ill 
sufficient q u a n t i t y  for chemical  studies, and new frontiers have been opened. 

I t  has been reporteda,  ~ tha t  1)urified bovine p ro th rombin  has one mole of alanine 
as N- te rmina l  amino acid, and  we have now also found this in all of our prepara t ions .  
In thronabin ob ta ined  from pro th rombin  either by  ac t iva t ion  in cone. aq. sodium 
c i t ra te  or b ioac t iva t ion  the N- te rmimd amino acid is g lu tamic  acid a. We can also 
confirm the repor ts  t ha t  no ()- terminal  amino acids of t)rothroml)in are l iberated 
with the use of c l t rboxypet) t idase A or B a,~. In fact this is true for all p repara t ions  
we have studied.  

In further work we s tudied  the C-terminal  amino acid composi t ion of pro- 
th rombin  and th rombin  by using the annnonium thyocyana t e  method  of TIBBS 6. 
In th rombin  the C-terminal  amino acid is isoleucine. This conclusion is based on 
ch roma tog raphy  of the hydan to in  with live different solvents,  and  in addi t ion the 
anaino acid in the separa ted  hydantoin was uncoupled and identif ied b y  chromatog-  
r aphy  in three different solvents.  To obta in  the free amino acid the hydan to in  was 
placed in o.25 N Bag)H) , ,  and  refluxed for 48 h. The bar ium was prec ip i ta ted  with 
C() 2 and relnoved.  The alnino acid was taken  up from the dr ied superna tan t  solution 
in ac idula ted  acetone and chromatographed .  

In  the  case of the bovine prothrombil~ from which the th rombin  prepara t ions  
were made  we find tha t  the C-terminal  amino acids m a y  not  be the same, but  depend 
upon the isolation procedure.  Al toge ther  we used three different methods,  each of 
which give homogeneous p ro th rombin  its observed with  an ana ly t ica l  ul t racentr ifuge.  
In  two of these procedures  the l ) rothrombin ob ta ined  contains  the C-terminal  amino 
acids tyrosine  and glycine. Accordingly  there must  be at  least  two open chains in 
the  moh'cule. Ii1 another  lhere is only serine, 1)ut in all of them the N- te rmina l  
amino acid is alanine. Thus, the difference is specil ically at  the (?-terminal end(s). 

The p repara t ion  1 ob ta ined  by adsorpt ion  on Mg(OH)2 contains  tyrosine and 
glycine, if  this p repara t ion  is c laromatographed with IRC-5o (XE-()4) as described:,  
the C-terminal  amino acids arc also tvrosine and glycine, but  if it  is ch romatographed  
on DEAE-cel lu lose  by  methods  to be described later ,  there is only one C-terminal  
amino acid and it is scrinc. Al though the la t te r  p ro th rombin  has app rox ima te ly  the 
sitme sed imenta t ion  coefficient b y  ul t racentr i fuge analysis  as the other  two it nmst  
be a l tered by  the c h r o m a t o g r a p h y  with cellulose. The p repara t ive  procedure can 
titus make  a difference in the chemical  s t ructure ,  and  it is in te les t ing  tha t  the ac t iva-  
t ion character is t ics  of pro thrombi l l  made  in this way are also unique. Whereas  the 
other  two prepara t ions  become th rombin  in cone. aq. sodium ci t ra te  ot aq. p ro tamine  
sulfate the i ) rothrombin wade  with DEAE-ccl lu lose  does not, even though it converts  
to th rombin  very well in the two-stage ana ly t ica l  reagents.  

Perhaps  the p ro th rombin  ob ta ined  from p lasma which is first passed through 

Abbreviation : I)EAE-, diethylamim~ethyl-. 
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a Seitz filter s is altered by the filtration and therefore does not become thrombin 
in aq. sodium citrate. Conceivably the cellulose in the filter could affect the pro- 
thrombin in much the same way  as the DEAL-ce l lu lose  does. In the act ivation with 
sodium citrate or protamine sulfate only prothrombin is needed. When it does not 
act ivate  under those conditions the basis is the difference in the structure of the 
prothrombin molecule itself, and has nothing to do with the absence of a hypothetical  
essential procoagulant. 

T A B L E  I 

TERMINAL AMINO ACIDS IN BOVINE PROTHROMBIN AND THROMBIN 

Pn'paration N-terminal ('-h'rminal 

Thrombin Glutamic acid Isoleucine 
Prothrombin Alanine Tyrosine 

Mg(OH)2 only Glycine 
Prothrombin Alanine Tyrosine 

Mg(OH)2 a nd  IRC-5 o Glycine 
Prothronlbin Alanine Serine 

Mg(OH)2 and DEAL-cellulose 
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Studies on a paraff in-uti l iz ing pseudomonad 

A strain of pseudomonad isolated from oily mud on the underside of a motor-cycle  
gear box was found to grow with any one of a variety  of paraffin hydrocarbons as 
sole carbon source. The best growth was obtained using octadecane as carbon source 
in a medium containing salts, buffered to pH 7, with (NHa),SO~ as nitrogen source. 

Biochim. t~iophl,s, deta, 4-' (lc6o) 557 55 s 


