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The p resen t  paper  gives the resu l t s  of a study of the action of SH reagents  on the act ivi ty of inorganic 
pyrophosphatase :  p -ch lo romercu r ibenzoa te ,  5 ,5 ' -d i th iobis (2-ni t robenzoic  acid), iodoacetate,  iodoacetamide,  
cyst ine and cysteine° The react ions  of the enzyme with these  compounds were  pe r fo rmed  in t r is-HC1 buf-  
fer ,  pH 7°2, at room t e m p e r a t u r e .  After  p rede te rmined  in tervals  of t ime,  the enzymat ic  act ivi ty was m e a -  
sured  and compared  with the act ivi ty of a control p repara t ion  kept under the s ame  conditions without the 
SH reagent .  

The action on the enzyme of a tenfold m o l a r  excess  of p - ch lo romercu r ibenzoa t e  did not lead to any 
change tn act ivi ty with respec t  to protein during a day. An inc rease  in the concentrat ion of the reagent  to 
3 -10 -s M (one hundred-fold m o l a r  excess)  slightly affected the enzymat ic  activity:  a f t e r  react ion for  12 h, 
the residual  act ivi ty amounted to 81%. Only when a 10 -~ M solution of p - ch lo romercu r ibenzoa t e  (5000-fold 
excess  of the reagent) was used did rapid inactivation begin to take place:  a f t e r  30 min, the residual  ac t iv i -  
ty was 30%, but this f igure  s ca r ce ly  changed during 24 h. 

Table  1 shows the resu l t s  of the exper iments  with the above-ment ioned reagen ts .  It can be seen f rom 
this table  that 5 ,5 ' -d i th iobis (2-n i t robenzoic  acid), just  l ike p -ch lo romercur ibenzoa te ,  s ca rce ly  changed the 
act ivi ty  of the enzyme.  Fa i r ly  high concentrat ions of iodoacetic acid and iodoacetamide a lso  had no influence 

on the act ivi ty of inorganic pyrophosphatase  under the 
TABLE 1 

Final eone.,I Ratio of | 
a e n t t  

Iodoacetate 

p- Chloromercuri- { 
benzoate 

1 , 5 . 1 0  -3 

5,5'- Dithiobis (2- { 
nitrobenzoic 
acid) 

Iodoacetamide 

3.10 -5 100 { 

5000 { 

1.10 -5 100 { 

1.10 -2 30 000 { 

8.10 -.3 30 000 { 

3.10 -2 100 000 { 

1.10 -3 3000 { 

1.10 -̀ 3 3000 { 

Cysteine 

Cystine 

Residual I . Time lactlvity ' 

lOmin I 95 12h 81 
1 n ra in  30 
24 h 26 

lOmin I 95 1 h 95 
12h 80 

IOmln 96 
24 h 96 

10 rain 95 
12h 78 

10 min 100 
3 h 45 
24h 8 

lOmin 95 
h 95 

12h 5O 

10rain 75 
24h 75 

given conditions.  The slow inactivation of the enzyme 
In the p re sence  of l a rge  amounts  of iodoacetamlde is 
probably the resul t  of the denaturat ion of the protein 
under the action of this reagent .  The dec r ea se  in the 
act ivi ty of the enzyme on t r ea tmen t  with cyst ine and 
cysteine is apparent ly  not connected with a modi f ica -  
tion of the group of the act ive center ,  s ince the inac-  
t ivat ion p roce s s  was slow and did not go to comple -  
t ion; the residual  act ivi ty amounted to not l e s s  than 
50% af te r  react ion fo r  12 h. 

The exper imenta l  ma t e r i a l  pe rmi t s  the s t a t e -  
ment  that the sulfhydryl groups of inorganic yeas t  
pyrophospha tase  a re  not involved in the act ive  center  
of the enzyme.  

The resu l t s  of our invest igat ions contradict  those 
of other  authors [1-3]. Bailey and Webb [1] have sug-  
gested, on the bas i s  of the fact  that the act ivi ty of the 
enzyme d e c r e a s e s  a f t e r  incubation with 5 "10 -a M iodo- 
ace ta te  at 38°C for  15 min, that inorganic yeas t  py ro -  
phosphatase  is a SH enzyme.  Since the modificat ion of 
other  groups as well, may  take place under such con- 
ditions, this conclusion cannot be regarded  as suf- 
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f iclent ly convincing. Rapoport  et al .  [2, 3], on the bas i s  of the react ion of the enzyme with p - c h l o r o m e r -  
cur ibenzoate ,  5 ,5 ' -d i th iob is (2-n i t robenzotc  acid), and N-ace ty l su l f amoyipheny lma le imide  concluded that a 
sulfhydryl  group pa r t i c ipa te s  in the act ive  center :  the act ion of one mole  of N-acetylsulfamoyll~henyl-  
m a l e i m i d e  se lec t ive ly  blocked one SH group, the act ivi ty  of the enzyme fal l ing by 90% af te r  48 h. How- 
ever ,  in the light of what has been said above, one cannot but take into account the possibi l i ty  of a d i s tu r -  
bance of the native conformat ion  of the prote in  on the introduction of such a voluminous substi tuent  as N-  
ac etyl su l famoylphenylmal  e imide .  

Of the inorganic pyrophospha tases  isolated f rom other  sources ,  that f rom E. coli has been studied in 
mos t  detail  [4]. It was es tab l i shed  that the f r ee  SH groups of this enzyme a re  n e c e s s a r y  for  the fo rmat ion  
of its qua te rnary  s t ruc tu re .  It has been shown that p - ch lo romercu r ibenzoa te ,  iodoacetate,  and iodoace ta-  
mide  a r e  not inhibi tors  fo r  the inorganic pyrophospha tase  of the vegata t ive  cei ls  and spores  of Bacillus 
subtl l is  [5]. 

E X P E R I M E N T A L  

The p - c h l o r o m e r c u r i b e n z o a t e  was a Chemapol  p repa ra t ion  th r i ce  reprec ip i t a ted  with 1 N HCI f rom 
solution in i N NaOH, washed with water ,  and dried in a vacuum des i cca to r  over  P205. 

The 5 ,5 ' -d i th iob is (2-n i t robenzoic  acid) was synthesized by E l lman ' s  method [6]. After  two r e c r y s t a l -  
l iza t ions  f r o m  glacial  ace t ic  acid, its rap was 236-238°C. 

The iodoacetic acid was purif ied by r ec rys t a l l i za t ion  f rom hexane. 

The iodoacetamide  was r ec rys t a l l i z ed  f rom hot wate r .  

The L -cys t i ne  hydrochlor ide  and L - c y s t e i n e  hydrochlor ide  were  Reanal p repa ra t ions  and were  not 
subjected to fu r the r  pur i f icat ion.  

The inorganic pyrophospha tase  was isolated f rom bakers  v yeas t  by KunltzTs method [7]. The p r e p a -  
rat ion obtained a f t e r  the f i r s t  r ec rys t a l l i za t ion  had a specif ic  act ivi ty of 36 units .  The modificat ion r e a c -  
t ion was p e r f o r m e d  by adding 9-20 pl of a concentra ted  solution of the reagent  to a 3 • 10 -~ M solution of 
the enzyme in 0.01 M t r i s - H C l  buffer ,  pH 7.2, at 23-250C. The final concentra t ions  of the reagents  a r e  
shown in Table  1. Before  mixing, all the solutions were  brought  to pH 7.2. 

S U M M A R Y  

The retent ion of the act ivi ty  of the enzyme under  conditions for  the modif icat ion of the sulfhydryl  
groups by va r ious  SH reagents  shows that the SH groups a r e  not involved in the act ive  cen te r  of inorganic 
yeas t  pyrophosphatase°  
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