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We have pe r fo rmed  the reduct ive  c leavage of the globulin A f rom cottonseed, its isolat ion and par t ia l  chemica l  
c ha r ac t e r i s t i c s  having been repor ted  prev ious ly  [1, 2]. The disulfide bonds were  reduced with an excess  of 
mercaptoethanol  [3] using var ious  conditions for  the denaturat ion of the protein.  The sulfhydryl groups in the reduced 
prote in  were  dtetermined by t i t ra t ion with a solution of m e t h y l m e r c u r y  ni t ra te  in the p re sence  of sodium n i t ropruss ide  
[4] and by spec t rophotomet r ic  t i t rat ion according to Boyer  [5]. 

A 10-mg sample  of the prote in  was dissolved in 1 ml of 6 M guanidine chlor ide  (pH 7) and a 2% solution of 
sodium dodecyl sulfate (DDS) at pH 7 and 9.2. Mercaptoethanol  was added to the solutions to a concentra t ion of 4 M, 
a curr.ent of ni trogen was passed through them, and they were  left  under ni t rogen for  24 hr. Then the reduced 
prote in  was prec ip i ta ted  and washed three t imes  with chilled and acidified ethanol. The washed prote in  was dissolved 
in 1 ml of 6 M guanidine chlor ide (pH 7) and was t i t ra ted with a 0.001 M solution of me thy lmercu ry  ni t ra te  with 
cooling to 0 ~ C. 

When spec t rophotomet r ic  t i t ra t ion  was used to de te rmine  the SH groups,  the prote in  was reduced in 8 M urea  
at pH 7.4 and in a 5% solution of DDS at pH 7.4 and 9.2. The reduced prote in  was d issolved in 6 M u r e a  (pH 10). Fo r  
t i t rat ion,  solutions were  p repa red  which contained 3 .1-60 #g Of p - ch lo rom ercu r ibenzoa t e  (PCMB) in 1 ml. Port ions  
(4 ml) of the PCMB solution were  taken, and 1 ml of prote in  solution was added to each. The solutions were  kept in an 
a tmosphere  of ni trogen for 90 min and their  absorpt ion was measured  at 250 my on an SF-4 -A  instrument .  The 
equivalence point was found f rom the sharp break  in the t i t rat ion curve.  

The table gives  the resu l t s  of the de te rmina t ion  of the number of S- -S  groups per  mole  of prote in  (the 
molecu la r  ~veight of the protein,  according to gel f i l t ra t ion  on Sephadex G-200, is ~ 170,000). 

Number of 
Method of determining S -S  bonds 

the SH groups Treatment of the protein per mole of 
~rotetn 

Titration with methyl- 
mercury nitrate 

Spectrophotometric 
titration with PCMB 

6 M guanidine chloride in phosphate buffer (pH 7) 
2% DDS in phosphate buffer (pH 7) 
2% DDS in tris buffer (pH 9.2) 

{8 M urea in phosphate buffer (pH 7.4) 
5% DDS in phosphate buffer (pH 7.4) 
5% DDS in tris buffer (pH 9.2) 

2.55 
25.5 
30.7 
20.0 
25.0 
31.0 

The c leavage  of the disulfide bonds with mereaptoethanol  in 6 M guanidine chlor ide  was~yery slight (2.55 bonds 
per  mole  of protein).  In de te rgent  solution at the same pH the number  of reduced bonds inc reased  tenfold. And 
finally,  the most  complete  reduct ion of the prote in  takes place in DDS solution at pH 9.2 (31 S- -S  bonds per  mole  of 
protein).  

The number  of sulfhydryl groups in the prote in  was also determined.  A solution of the native prote in  in 1 M NaC1 
did not give a ]positive reac t ion  with sodium ni t ropruss ide .  The t i t rat ion of a weighed sample  of pro te in  d issolved in 
6 M guanidine chlor ide  (pH 7) with a 0.001 M solution of m e thy lm ercu ry  ni t ra te  gave 0.93 SH group per  mole  of 
protein.  
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