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Labeled DIP-thrombin 

I t  was  demons t ra ted  by  GLADNER AND LAKI 1 and also by  MILLER and VAN VUNAKIS 2 t ha t  th rombin  
similarly to t ryps in  3, and chymot ryps in  4 reacted wi th  diisopropyl-phosphorofluoridate (DFP) to 
give inactive diisopropylphosphoryl-thrombin (DIP- thrombin) .  I n  order to find the amoun t  of 
th rombin  tha t  reacted wi th  I mole of DFP,  the inact ivat ion reaction was carried out  wi th  3~p_ 
labeled DFP.  Twen ty  thousand  N I H  units  of Parke-Davis  t h rombin  (topical) in IO ml o .5M 
phospha te  buffer p H  8.0, were inact ivated by  incubat ion at  25 ° for 20-60 rain wi th  13-16 mg of 
32P-labeled D F P  (obtained from Technical Operations,  Arlington, Mass.) containing a total  activity 
of 2- 3. lO 8 c.p.m. The reaction mix ture  was then  dialyzed against  o . o s M  phospha te  buffer, p H  
7.0, at  4 ° for 24 h, and the  contents  of the dialyzing bag were fract ionated on an ion exchange 
column using a modification of the method of RASMUSSEN s. After the unbound  DF32P and conta- 
minat ing  proteins had separated from the column, a sharp  radioactive peak emerged at exactly the 
same place and in the same volume as native th rombin  in similar experiments.  (From the solution 
containing the radioactive peak, th rombin  can be reactivated by  nucleophilic reagents such as 
hydroxamic  acidl.) This solution of th rombin  contained about  0.6 mg protein/ml.  When  this 
solution was dialyzed against  0.05 M phospha te  buffer p H  7.0, in the cold, about  8o % of the radio- 
active material  precipitated, similarly to native th rombin  where 80 % of the th rombin  activity 
precipitated. The precipitate was centrifuged in a preparat ive ultracentrifuge to a small pellet. The 
pellets containing 8~) mg protein were dissolved in 1-2 ml o .5M phospha te  buffer, p H  8.0, and 
used for chemical, physical, and physiological experiments.  Radioact ivi ty  in these exper iments  
was determined in the dried samples in a gas flow counter  with a micromil window. The 32p bound 
to th rombin  amounted  to approximate ly  1% of the total  radioactivi ty of the DFB~p used. On the 
assumpt ion  tha t  this th rombin  prepara t ion  is pure,  and tha t  the combinat ion of D F P  ~ i th  
th rombin  is i : I (as in the case of t ryps in  z and chymot ryps in  4) a tenta t ive  tool. wt. of 13,7oo for 
t h rombin  can be calculated (Table I). This figure is in the same order of magni tude  as the min imum 
mol. wt. of 13,ooo -~ 5o0 calculated from amino acid analysis 6. 

TABLE I 

Total Total P Molecular 
DFP protein bound weight 
rag mg gg 

13.1 1°.3 37.7 9,9 °0 
16. 4 lO.6 25.0 i3 , ioo  
15.o I 1.3 26.5 13,2oo 
14.o I I .o 20.0 17,ooo 
14.o 2.26 4.5 I5,5oo 

The first column gives the a m o u n t  of DFa2p used to inactivate separate lots of 20,000 N I H  
uni ts  of thrombin .  The second column gives the am oun t  of protein (DI82P-thrombin) recovered in 
the  radioactive protein peak. The thi rd  column is the am oun t  of total P (determined f rom radio- 
activity) bound  to the  protein.  

The fate of the inactive, bu t  labeled t h rombin  (equivalent to IO,OOO N I H  th rombin  uni ts  in 
0. 5 ml) was  determined after in t ravenous  injection into rabbi ts  weighing 1.5 kg. The residual radio- 
act ivi ty  from the plasma gave a curve which was curvilinear when plotted on semi-logarithmic 
paper  wi th  over  80 % of the radioact ivi ty being removed by the end of 2 h. Tissue radioact ivi ty 
was  found greatest  in the lungs. A more detailed account  of these investigations will be presented 
elsewhere. 
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