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?h roughou t  th i s  pape r  t he  t e r m s  acidic dissocia t ion const~ 
,nt (pKb) are used  to des ignate ,  respect ive ly ,  t hose  g roups  re 
s of t he  p H - a c t i v i t y  curves .  I t  is ful ly  apprec ia t ed  t h a t  the, 
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c o n s t a n t  (pK~) and  basic  dissociat i  
respons ib le  for t he  acidic and  bas 
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or  t h iocyana t e .  I n  keeping  w i t h  
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ion will be considered in the  discussion. 
I f  t h iocyana t e  causes a shift  of pK~ to mort '  

dine values  then  it should be possible also to 
[uate pK~pTE M, etc. F r o m  Figs.  I and  2 there  is 
;ood Evidence of a pKaTEM or pKawEie in the  range 
)H inves t iga ted ,  a l though some of the  exper i -  
l ta l  poin ts  a t  h igher  p H  values  do lie above  the 
)ret ical  curve for pK~peM and  pK~AEM of 7.O• 
~ever the  reason why  pA'~TEM and  pK~TEr 1: 
s not  show up clear ly  is p r o b a b l y  because  of tt 
diff iculty of de te rmin ing  inhibi t ion  cons tan ts  at  f~ 
1 p H  values,  because a change over  from inhi- ol 
on to  ac t iva t ion  occurs as the  p H  is raised.  Fig.  3 
strates this  effect. A t  p H  values  close to  where 

to ac t iva t ion  occurs the  
ac t iva t e  or inh ib i t  accor, 
Fig.  4 shows this  effect. 
of the  inh ib i t ion  cons tar  

As an i n d e p e n d e n t  
t)Kb can also be determi~ 
m u m  ini t ia l  ve loc i ty  witl 

O fumarate -!- thiocyanatc 

effect of t h iocyana te  can b, 
according  to the  concen t ra t ion  us 

Accord ing ly  the  de te rmina t  
cons tan t  for t h iocyana te  becomes 

check on these resul ts  pK~ 
e rmined  from the var ia t ion  of m~ 

wi th  pH.  Fig.  5 shows a plot  of 
and  V~i vs p H  at  o.o33 M phospha te  at  25 °. Fo r  b 
subs t ra tes ,  a t  this  and  o ther  phospha te  concentra t i (  
s y m m e t r i c a l  be l l - shaped  p H - m a x i m u m  ini t ia l  velo~ 
curves  are ob ta ined .  F r o m  equa t ion  (6) of the  p rece i  
paper  ̀ ) pK~pEM and pK~pE~ are ca lcu la ted  as 7.2 
5.7, respect ive ly .  These values  are in good agreem 
wi th  the  values  of pK~pEM of 7.0 and  pKap~sF of 
ob t a ined  from the t h iocyana te  inh ib i to r  data .  The val 
of pKbpEM and  pK~p~e ob ta ined  from Fig.  5 are 9.0 

A series of plots  such as shown in Fig.  5 have b 
ob ta ined  at  o ther  phospha te  concen t ra t ions  7 and  

Lained from these plots  are summar i sed  in Table  I. Also she 
rained by ex t r apo la t ion  of I/F to  zero phospha te  concent ra t  

the  t r ans i t ion  from inhib i t ion  

) 
3O \ 
2C ' ~  

lbo 2oo (c.s_)~oo 
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in Table  I are the  values  ob ta ined  
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5.O 7,O 8.0 pH ~0 

5. The effect of pH on the maximum Fig. 6. The 
ial velocities for fumarate and L-malate initial vel~ 
.o33 M phosphate and 25 °. The maxi- the absenc, 
n initial velocities were obtained by shown on t 
apolation to infinite substrate concen- extrapolatic 
ion by the method of LINEWEAVEE rate conce~ 
BURK s.The solid line is the theoretical at five di 

ze obtained from equation (6) of the followed b 1 
:eding paper using the pK values of 

The  d a t a  shown  in T a b l e  I i n d i c a t e  t h a t  b o t h  pK~E 

p h o s p h a t e  c o n c e n t r a t i o n ,  whe rea s  pKbEF a n d  proba l  
sence of  p h o s p h a t e .  Th i s  conc lus ion  is in full  aa rem 

the graph were obtained by do 
~olation, extrapolation to infinite f~ 
concentration over the whole pH-n 

different phosphate concentrati 
y extrapolation to zero phosp 

concentration. 

p K ,  E M a n d  p K ,  EF are  indepenc  
p r o b a b l y  pKbEM are  i n c r e a s e d  in 

[ a g r e e m e n t  w i t h  t h a t  f r o m  the  t 
,here i t  is shown t h a t  b o t h  p K ,  EF a n d  pK~E M are  independ  
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lbstrate by plot t ing V/K,,, vs pH (AJA~ERTY :\ND M: 
able for fumarase,  bu t  if the foregoing conclusions arc 
p K ~  Q 5.7 and pKb~ ~. 7.2. While these values m 
eculate too seriously on the nature  of the ionising 
group a has a pK  Q 5.7 and a heat  of ionisation of < 

carboxylic group. I ts  ident i ty  with an imidazole g] 
heat  of ionisation of ~ 690o cals/mole ~°. 

~Iowever, this conclusion is not  unequivocal  as the z 
) a under  the influence of I.-malate and phosphate.  
these anions were not  present.  

['he pK  of group b is consistent with tha t  of an in 
erature on pKb should provide evidence of this possi 
['he increase of bo th  pK~ and pKb in the presence o 
an acid-weakening or base-strengthening effect whi 
mi ty  of an anion or its combinat ion with a neighbou 
e protein capable of influencing the ionisation of th( 
of considerable interest to note tha t  phosphate  affe 
uded tha t  phosphate  mus t  combine with a posit ively 
"ated tha t  its effect is to influence mainly the ionisa 

anions such as substrate  or th iocyanate  could be ( 
) as tha t  with which phosphate  combines ~blus anothel  

the ionisation of group a or (ii) to combine with a 

oI various anmns is conslste 
which would be expected of t] 

ghbouring positively charged grin 
the part icular  act ivat ing grou 

affects only pKb. I t  is therefo 
charged group in the prote 

ionisation of group b. The effect 
(i) to combine with the san 

another  group whose ionisation cou 
group capable of influeneii 
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