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aH-polyrC. All po lymer s  were  f rom Miles. P o l y r I  was  
dissolved in 0.02 M Tris buffer  (pH 7.8) c o n t a i n i n g  0.1 M 
NaC1 a n d  e x t r a c t e d  twice  w i t h  buf fe r  s a t u r a t e d  phenol .  
The  aqueous  phase  was t h e n  d ia lyzed  in t he  same buf fe r  to  
e l imina te  m i n i m a l  t r aces  of phenol .  8H-polyrC was d i lu ted  
w i t h  0.02 M Tris buf fe r  a n d  d ia lyzed  to e l imina te  e t h a n o l  
f rom the  commerc i a l  p r e p a r a t i o n .  Whi l e  in  in i t ia l  
e x p e r i m e n t s  p h e n o l  e x t r a c t i o n  was pe r fo rmed ,  t h i s  was  
found  u n n e c e s s a r y  in f u r t h e r  t r ia ls .  The  f o r m a t i o n  of t he  
b ihel ica l  h o m o p o l y m e r  dup lex  a H - p o l y r C : p o l y r I  was  
e v a l u a t e d  b y  t he  h y p o c h r o m i c  effect  a t  233 nm .  The  
t e m p e r a t u r e  of t h e  p r o d u c t  was found  b e t w e e n  60~ 
a n d  70~ in 0.1 M NaC1. The  dup lex  was also t e s t e d  for  
s t a b i l i t y  to  d iges t ion  b y  R N a s e  B ( W o r t h i n g t o n )  for 
30 m i n  a t  37 ~ F o r  c o n c e n t r a t i o n s  of t he  e n z y m e  up  to  
1 ~zg/ml, no  effect  was  obse rved  on  t h e  a m o u n t  of acid 
p rec ip i t ab le  coun t s  of t he  d u p l e x  in m o s t  p r e p a r a t i o n s  of 
~H-po ly rC:po ly r I ,  whereas  t he  single s t r a n d e d  3H-polyrC 
was m a d e  comple t e ly  acid soluble.  The  r eac t i on  m i x t u r e  
c o n t a i n e d  an  a m o u n t  of a H - p o l y r C : p o l y r I  e q u i v a l e n t  to  
a b o u t  0.5 nmoles  of P a n d  va r i ab l e  a m o u n t s  of nuc lea r  
e x t r a c t s  in a f ina l  vo lume  of 1 ml  of buf fe r  (1 M or 0.14 M 
NaC1, 0.01 M MgAcet .  a n d  0.02 M Tris �9 HC1). The  
r eac t ion  was s t opped  a f t e r  30 m i n  b y  a d d i t i o n  of 2 ml  
of 10% cold TCA. 50 vg of a l b u m i n  were a d d e d  as carr ier ,  
and  the  p rec ip i t a t e  was f i l te red  t h r o u g h  Mill ipore f i l ters  
(HAWP25) .  The  f i l ters  were dr ied  a n d  c o u n t e d  in a 
P a c k a r d  T r i ca rb  sc in t i l l a t ion  spec t rome te r .  Assays  were 
a lways  pe r fo rmed  in dupl ica te ,  and  ave rage  va lues  are  
p resen ted .  

Results. All the  nuc lea r  e x t r a c t s  assayed  in our  exper i -  
m e n t s  d i sp layed  a s ign i f ican t  d iges t ing  a c t i v i t y  on  t he  

d o u b l e - s t r a n d e d  subs t r a t e .  Resu l t s  o b t a i n e d  w i t h  reac-  
t i on  m i x t u r e s  in  0.14 M NaC1 buf fe r  are shown  in t h e  
Table .  The  p r o p o r t i o n  of s u b s t r a t e  r a d i o a c t i v i t y  d iges ted  
in buffer  of th i s  m o l a r i t y  was a lways  g rea t e r  t h a n  t h a t  
obse rved  in  1 M NaC1 buffer ,  even  t h o u g h  con t ro l  
e x p e r i m e n t s  showed  t h a t  a s ign i f ican t  a m o u n t  of a c t i v i t y  
was st i l l  b o u n d  to  t he  p rec ip i t a t e  fo rmed  a f t e r  dialysis.  
The  r a t e  of hydro lys i s  of t he  labe l led  d u p l e x  was  i r r egu la r  
a n d  p r o p o r t i o n a l i t y  to  t he  a m o u n t  of nuc l ea r  e x t r a c t  
a d d e d  to t he  r eac t ion  m i x t u r e  could n o t  be  d e m o n s t r a t e d .  
All t h e  resu l t s  shown  in t he  Tab le  were o b t a i n e d  w i t h  200 tzl 
of ex t rac t ,  co r r e spond ing  to a b o u t  3 •  s nuclei .  The  
a c t i v i t y  in  t h i s  a m o u n t  of nucle i  f rom u n s t i m u l a t e d  l ym-  
p h o c y t e s  of d o n o r  No. 2 b r o u g h t  to  hydro lys i s  of 0.08 
nmoles  of d o u b l e - s t r a n d e d  subs t r a t e ,  whereas  t he  a c t i v i t y  
in  t h e  same  n u m b e r  of nuclei ,  a f t e r  24 h of P H A  s t imu la -  
t ion ,  b r o u g h t  to  hydro lys i s  of 0.17 nmoles  of subs t r a t e .  
S ing le - s t r anded  r ibonuc lease  a c t i v i t y  was p r e s e n t  in 
each  of t he  samples  where  d o u b l e - s t r a n d e d  r ibonuc lease  
a c t i v i t y  was de tec ted :  However ,  in  all  donors  examined ,  
d o u b l e - s t r a n d e d  r ibonuc lease  a c t i v i t y  in  nuclei  of P H A -  
s t i m u l a t e d  l y m p h o c y t e s  was a b o u t  twice  t h a t  before  
s t i m u l a t i o n .  On t h e  con t r a ry ,  on ly  a smal l  ave rage  in-  
crease in single s t r a n d e d  r ibonuc lease  a c t i v i t y  was ob-  
se rved  in l y m p h o c y t e  nucle i  a f t e r  P H A  s t imu la t i on .  
F u r t h e r m o r e ,  hydro lys i s  of 3H-polyrC was m a r k e d l y  
s t i m u l a t e d  b y  E D T A ,  wh ich  had ,  o n  t h e  con t r a ry ,  a 
s l igh t  i n h i b i t o r y  ac t ion  on  d o u b l e - s t r a n d e d  r ibonue lease  
ac t iv i ty .  These  resul t s  sugges t  t h a t  s ing le - s t r anded  a n d  
d o u b l e - s t r a n d e d  r ibonuc lease  ac t iv i t i es  are assoc ia ted  
w i t h  d i f fe ren t  nuc lea r  pro te ins .  E x p e r i m e n t s  are n o w  in 
progress  in t he  a t t e m p t  to  s epa ra t e  these  pro te ins .  
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Summary. Using  me ta l - ion  buffers  i t  was  possible  to  r e m o v e  Zn 2+, Mg 2+ a n d  Mn 2+ ions of p ig  k i d n e y  a lka l ine  p h o s p h a -  
tase  revers ib ly .  The  d issoc ia t ion  c o n s t a n t s  o b t a i n e d  are K ~ g :  4 �9 10 -7 M,  K E ~ . :  4 �9 10 -s M a n d  K~zn: 8 �9 10 -~a M 
(22~ p H :  9.6, ~z: 0.07). 

Alkal ine  p h o s p h a t a s e  (EC 3.1.3.1) is a m e t a l - c o n t a i n i n g  
enzyme.  I t  requi res  Zn 2+ ions b o t h / o r  p r e s e r v a t i o n  of i ts  
s t r u c t u r e  a n d  for i ts  enzymic  a c t i v i t y  (e.g. ref.~). Zinc 
m a y  be  rep laced  b y  cobal t ,  copper ,  c a d m i u m ,  n ickel  or 
m a n g a n e s e  4-7. I n  a d d i t i o n  to  these  m e t a l  ions, t he  
a lka l ine  p h o s p h a t a s e  f rom m a m m a l i a n  t i ssue  needs  Mg 2+ 
ions for a c t i v i t y  S, % O t h e r  d i v a l e n t  ca t ions ,  especial ly  
Mn 2+, Co 2+, Ni  2+9 a n d  Ca 2+ h a v e  b e e n  r epo r t ed  to  be  
capab le  of r ep lac ing  Mg "+ as ac t iva to r .  Most  of these  
e x p e r i m e n t s  h a v e  been  pe r fo rmed  in t h e  absence  of 
complex ing  agents .  Therefore ,  due  to  c o n t a m i n a t i o n  of 
t he  r eagen t s  a n d  of t he  e n z y m e  p r e p a r a t i o n ,  t h e r e  are  
var ious  m e t a l  ions in  t he  assay.  F u r t h e r m o r e ,  t h e  con-  
c e n t r a t i o n  of m e t a l  ions were va r i ed  in  on ly  a few cases. 

W e  d e t e r m i n e d  t h e  d i ssoc ia t ion  c o n s t a n t s  of severa l  
m e t a l  ion complexes  w i t h  a lka l ine  p h o s p h a t a s e  in t he  
p resence  of a su i t ab l e  complex ing  a g e n t  u n d e r  cond i t ions  
w h i c h  g u a r a n t e e  t h a t  t h e  r e m o v a l  of m e t a l  ions is rever-  
sible a n d  t h a t  a n  equ i l i b r ium is achieved .  F u r t h e r m o r e ,  
we solved t h e  p r o b l e m s  ar i s ing  f rom a s y s t e m  cons i s t ing  
of more  t h a n  one so r t  of m e t a l  ion, complex ing  a g e n t  a n d  
p ro t e in  b y  m e a n s  of a F O R T R A N  I V  p r o g r a m  or a n  
a p p r o x i m a t e  formula ,  

Experimental. All chemica l s  were o b t a i n e d  f rom E.  
Merck, D a r m s t a d t ,  G e r m a n y .  P ig  k idneys  were used as 
source for  t h e  a lka l ine  p h o s p h a t a s e .  

Methods. The  p r e p a r a t i o n  of p ig  k i d n e y  a lka l ine  phos-  
p h a t a s e  and  t he  d e t e r m i n a t i o n  of e n z y m e  a c t i v i t y  was 
descr ibed  r ecen t ly  s, 10. Tile t e s t  m e d i u m  for k ine t ic  mea-  
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s u r e m e n t s  c o n t a i n e d  50 m M  sod ium c a r b o n a t e  buffer ,  
p H  9.6, 10 m M  f i -g lycerophosphate  a n d  d i f fe ren t  a m o u n t s  
of enzyme,  MeC1 v ZnC12 a n d  N T A  as r epo r t ed  in 'Re-  
sul ts ' .  The  t e m p e r a t u r e  was 30 ~ T he  e n z y m e  was pre-  
i n c u b a t e d  u n d e r  cond i t ions  g iven  in 'Resu l t s '  u n t i l  equ i l ib -  
r i u m  was reached.  All  resu l t s  are averages  of 5 exper imen t s .  

The  ca lcu la t ions  of free m e t a l  ions,  free complexfng  
a g e n t  etc. are  pe r fo rmed  as r epo r t ed  in t h e  ' A ppend ix ' .  
The  d issocia t ion  c o n s t a n t s  of t h e  me ta l - ion - l igand  com- 
plexes  are f rom SILL~:hr and  MARTELL 1~. 

Symbo l s  a n d  a b b r e v i a t i o n s :  NTA,  n i t r i l o t r i a c e t a t e ;  
L, l igand ;  Me, m e t a l  ion;  K~e~, dissoc ia t ion  c o n s t a n t  of 
t h e  me ta l - l i gand  complex ;  [Me],, t o t a l  c o n c e n t r a t i o n  of 
t h e  me ta I  ion. All  o t h e r  symbols  a n d  a b b r e v i a t i o n s  h a v e  
been  def ined recentlyS,  ~~ 

Results and discussion. The dissociation constant of the 
E-Mg complex. W e  used N T A  as complex ing  agent ,  be-  
cause  w i t h  i t  t h e  c o n c e n t r a t i o n  of free Zne+-ions could be  
ad jus ted ,  p r e v e n t i n g  d issoc ia t ion  of t he  Zn~-E-complex .  
F u r t h e r m o r e ,  t he  c o n c e n t r a t i o n  of free Mg 2+ ions can  be  
a d j u s t e d  to  c o n c e n t r a t i o n s  where  t he  Zn~+-E-Mg ~+ com- 
p lex  dissocia ted  nea r ly  comple t e ly  in to  Zn~+-E and  Mg ~+. 

To con t ro l  t h e  r eve r s ib i l i ty  of t h e  d issoc ia t ion  of th i s  
comp lex  u n d e r  t he  t e s t  condi t ions ,  we used t h e  fol lowing 
m e t h o d :  The  a lka l ine  p h o s p h a t a s e  was  i n c u b a t e d  for 
24 h w i t h  2 m M  N T A  a n d  2 m M  Z n N T A  to  r e m o v e  
n e a r l y  all Mg ~+ ions f rom t he  enzyme.  T h e n  t he  e n z y m e  
was  i n c u b a t e d  for 1 h w i t h  def in i te  c o n c e n t r a t i o n s  of free 
Mg ~+ ions a n d  a f t e rwards  t h e  a c t i v i t y  was  d e t e r m i n e d  b y  
a d d i n g  10 m M  f l -g lycerophosphate .  The  revers ib i l i ty  of 
t he  r eac t i on  was con t ro l led  s i m u l t aneous l y  b y  c o m p a r i n g  
t h e  a c t i v i t y  w i t h  a reference  assay,  i n c u b a t e d  for t he  
s ame  t i m e  w i t h o u t  complex ing  agent .  

Dissociation constants K~E of metaMon enzyme complexes. 

Complex Temperature (~ KMe~: (M) 

EMg 30 8 �9 10 -~ 
EMg 22 4 �9 10 -7 
EMn 22 4 �9 1 0  - s  

EZn 22 8 - 10 -13 

T h e  resul t s  were  t a k e n  f rom d issoc ia t ion  curves ,  e.g. F igure .  Calcula-  
t ions  were  p e r f o r m e d  as desc r ibed  in  t he  ' A p p e n d i x ' ,  p H :  9.6, [z = 
0.07. 
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PKEMg p[Mg ++] 
Plot of the relative activity versus the negative logarithm of the 
concentration of free Mg 2+ ions. T = 30~ pI-I: 9.6 (50 raM car- 
bonate-buffer). To obtain the various concentrations of free Mg =+ 
ions a NTA buffer was used. O, Measured values; solid line, theoretical 
dissociation curve. 

I n  t h e  F igu re  t h e  re la t ive  a c t i v i t y  is p l o t t e d  versus  
--logEMg"+~. W e  o b t a i n e d  typ ica l  d issoc ia t ion  curves,  
i n d i c a t i n g  t h a t  t h e  r e m o v a l  of Mg 2+ ions was  revers ible .  
T h e  va lues  f i t  be s t  w i t h  a t he roe t i ca l  d issocia t ion  cu rve  
of a MelL  1 complex  w i t h  a d issoc ia t ion  c o n s t a n t  g iven  
in  t h e  Table .  Th i s  va lue  is in  good a g r e e m e n t  w i t h  
IKMg-~ = 0.98 p.M o b t a i n e d  f rom p lo t s  of 1/v versus  
1/[Mg 2+] for  d i f fe ren t  s u b s t r a t e  c o n c e n t r a t i o n s  s,l~ To 
e s t ima te  t h e  inf luence  of t e m p e r a t u r e  on  t h e  d issoc ia t ion  
cons t an t ,  t h e  e x p e r i m e n t s  r epo r t ed  above  were r epea t ed  
a t  22 ~ The  p K  va lue  o b t a i n e d  is s h o w n  in t he  Table .  
F r o m  th i s  i t  c an  be  seen t h a t  t he  t e m p e r a t u r e  ha s  a 
s ign i f i can t  inf luence  on  t h e  d issoc ia t ion  c o n s t a n t  a n d  
t h a t  Mg =+ ions are b o u n d  b e t t e r  a t  a lower  t e m p e r a t u r e .  

Influence of M n  2+, Ca 2+, Fe 2+, Z n  2+ and Cu ~+. Using  
Mn 2+ i n s t ead  of Mg =+ we also o b t a i n e d  a t yp i ca l  dissocia- 
t i on  cu rve  w i t h  a d issoc ia t ion  c o n s t a n t  s h o w n  in  t he  
Table .  These  resu l t s  con f i rm  t h e  a s s u m p t i o n  t h a t  Mg =+- 
ions can  be  rep laced  b y  Mn ~+ ions, r e su l t i ng  in an  ac t ive  
enzyme.  However ,  t h e  m a x i m u m  a c t i v i t y  is on ly  74% 
of t he  a c t i v i t y  o b t a i n e d  w i t h  Mg 2+ u n d e r  t h e  same  con-  
di t ions,  a l t h o u g h  Mn 2+ ions are b o u n d  m u c h  more  s t rong-  
ly. W i t h  Ca 2+ ions we d id  n o t  get  a n y  d issoc ia t ion  curve.  

W h e n  t h e  a lka l ine  p h o s p h a t a s e  is p r e i n c u b a t e d  w i t h  
10 a M  Fe t+, Zn ~+, Mn=+ or  Ca 2+ and  a f t e rwards  d i f fe ren t  
c o n c e n t r a t i o n s  of Mg 2+ are added  in t h e  absence  of NTA,  
we o b t a i n e d  curves  s imi la r  to  those  s h o w n  in t h e  F i g u r e  
b u t  w i t h  m u c h  h ighe r  a p p a r e n t  pKM=-values, i nd i ca t i ng  
t h a t  these  ions compe te  w i t h  Mg 2+ for t h e  ac t ive  s i te  and  
m u s t  be  more  s t rong ly  b o u n d  t h a n  Mg ~+. 10 ~zM Cu ~+ 
leads to  i r revers ib le  i n a c t i v a t i o n  (not  shown).  These  
resul t s  show t h a t  e s t i m a t i n g  t he  d issocia t ion  c o n s t a n t  
for  t h e  E-Mg complex  in t he  absence  of complex ing  
agen t s  necessar i ly  leads to  h i g h e r  values.  

Determination o/IKzn-E. To d e t e r m i n e  t h e  d issocia t ion  
c o n s t a n t  of t h e  E-Zn~+ complex ,  one ha s  to  ensure  t h a t  
a revers ib le  d i ssoc ia t ion  occurs  a n d  t h a t  t h e  Mg ~+ con-  
c e n t r a t i o n  keeps  c o n s t a n t  whi le  v a r y i n g  [Zn2+~ (see 
Appendix) .  F u r t h e r m o r e ,  to  ach ieve  comple te  r eac t iva -  
t ion,  t h e  c o n c e n t r a t i o n  of Zn 2+ has  to  be  so low t h a t  no  
i n h i b i t i o n  b y  r eac t ion  w i t h  t h e  Mg 2+ b i n d i n g  si te  occurs.  

Reve r s ib i l i t y  of t h e  r eac t ion  was  ach ieved  b y  t he  fol- 
lowing cond i t ions  ~2. The  a lka l ine  p h o s p h a t a s e  was pre-  
i n c u b a t e d  for 24 h a t  p H  9.6 w i t h  2 m M  E D T A  a n d  dif- 
f e ren t  a m o u n t s  of ZnC12 a n d  1VfgC12 to  ach ieve  a concen-  
t r a t i o n  of 0.1 m M  Mg ~+ a t  v a r y i n g  [Zn2+l. T h e n  t h e  
a c t i v i t y  in  one a l i quo t  was  d e t e r m i n e d  d i rec t ly  a n d  
a n o t h e r  a l i quo t  was  i n c u b a t e d  w i t h  1.9 m M  ZnC12, 
lead ing  to  4 . 1 0  - n  M to  4 .  10 -1~ M free Zn  2+. Af ter -  
wards  t he  a c t i v i t y  was de t e rmined .  

W e  o b t a i n e d  a t yp i ca l  cu rve  for  r evers ib le  d issoc ia t ion  
of a MelL  1 complex  w i t h  a d issoc ia t ion  c o n s t a n t  shown  
in  t he  Table .  

Appendix. 1. Dependence of one equilibrium on another. 
A s y s t e m  cons i s t ing  of 2 complex ing  agents ,  e.g.  e n z y m e  
a n d  NTA,  a n d  1 m e t a l  ion, wh ich  can  be  b o u n d  b y  b o t h  
complex ing  agents ,  e.g. Mg 2+, will  be  examined .  The  
c o n c e n t r a t i o n  of one c o m p l e x i n g  a g e n t  is g rea t e r  t h a n  
t h e  o t h e r :  e.g.  [NTA~, >~ [E~,. W e  h a v e  to  ca lcu la te  
[Mg2+~, [NTAI, ~MgNTA l as well  as EEl/EEl, a n d  EEMgl/ 
~E~,, as t he  abso lu te  c o n c e n t r a t i o n  of E is n o t  known.  
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12 B. P. ACKERMANIq and J. AttLERS, Biochem. J., 153, 151 (1976). 
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As [NTA]t >> [E]t, t he  p rob lem can be d iv ided  into 
two  pa r t s :  1. an i n d e p e n d e n t  M g N T A / N T A  sys tem,  
which  can be calcula ted according to  

[L], -- [Me]t + KM~ -~- ]/([L]~ -- [Me], + KM~L) 2 
(1) [Me] 

2 4 + 

(2) [MeL] = [Me] ; -  [Me] 

(3) [L] = [LI~-- [MeL 1 

and  2. a sys t em EMg/E,  which  is a func t ion  of the  f i rs t  
sys tem.  F r o m  

[E] �9 [IVIg 2+] 
(4) K ~ g  

[EMg] 

and  

(5) [E] = [E]~-  [EMg] 

we get  

[EMg] [Mg] 
(6) 

As the  subs t r a t e  concen t ra t ion  is cons tan t ,  

(7) v = /~ [EMg] 

In t roduc ing  (7) and  V = k 2 [E], in to  (6) we get  

v [Mg] 
(s) 

V [Mg] + K~Mg 

F r o m  equa t ions  (1) and  (8) t he  theore t ica l  curves,  e.g.  
Figure,  have  been  calculated.  

2. Calculation of [Zn 2+] as a/unction o/ [Zn2+]t, [Mg2+]t 
and /Lit in the system ZnL/MgL/Mg ~+. To calculate  t he  
dissociat ion cons t an t  of t he  Zn-enzyme complex,  we h a d  
to  ob ta in  defini te  concen t ra t ions  of Zn 2+ in the  region of 
10 -1~ M to 10 - ~  M a t  0.1 m M  Mg ~+. Because of t he  ex- 
t r eme  differences in concent ra t ions ,  th is  p rob tem could 
only  be solved b y  combina t ion  of a Zn ~+ buffer  sys t em 
w i t h  unbuf fe red  Mg~+: Z n E D T A / M g E D T A / M g  ~+. 

WOLF 13 has  eva lua ted  the  equa t ions  necessary  to  solve 
th is  problem.  ACKERMANN 14 has  calcula ted the  concen-  
t r a t ions  of free me ta l  ions in th is  sys t em b y  means  of a 
F O R T R A N  IV p rogramm.  

W h e n  the  following condi t ions  are fullfilled 

(9) [Zn]t < [L], 

and  

(10) Kz~L ~ KMgL 

then  

(11) [ZnL] ~ [Zn]~ 

and 

(12) [L]t ~ [L]~-  [ZnL] ~ [ L ] t -  [Zn]~ 

These app rox ima t ions  enabIe us to  calculate  t he  concen-  
t r a t i o n  of free Zn ~+ ions more  easily. F r o m  

[Zn] [L] 
[ZnL] 

(13) Kz~L --  

and  

(14) K ~  --  

we ob ta in  

[Mg] [L] 
[MgL] 

Kzn~. [ZnL] 
(15) [Zn] - . [Mg]. 

K~,L. [MgL] 

Subs t i t u t ing  equat ion 11 we get  

Kz~ - [Znl~ [Mg] 
(16) [Zn~ 

KMgL " [MgL] " 

[Mg~+] we calculate  f rom equa t ion  (1) as a func t ion  of 
[Mg]~ and [Lit and  MgL f rom equa t ion  (2). 

The resul ts  ob ta ined  by  th is  ap p ro x i ma t i o n  are in 
comple te  ag reemen t  wi th  those  calcula ted f rom the  exac t  
equa t ion  for all m e a s u r e m e n t s  taken.  

I3 H. U. WOLF, Experientia 29, 241 (1973). 
1~ B. P. ACKERMANN, Ph.D.  Thesis, University of Mainz (1972). 

A c e t y l c h o l i n e s t e r a s e  i n  E r y t h r o c y t e s  a n d  L y m p h o c y t e s :  i t s  C o n t r i b u t i o n  to  C e l l  M e m b r a n e  S t r u c t u r e  
a n d  ~ u n c t i o n  

K. M. KUTTY, R. K. CIIANDRA and  SHAKTI CttANDRA1 

Janeway Child Health Centre and Memorial University o/New/oundland, St. John's (New/oundland, Canada), 
75 September 7975. 

Summary. Based on biochemical ,  h i s tochemica l  and immunof luorescen t  s tudies  on e ry th rocy te s  and  lymphocytes ,  
we propose  an act ive  func t ion  for ace ty lchol ines te rase  in m e m b r a n e  s t ruc ture .  

There  is considerable  r ecen t  in te res t  and  research  in 
t he  s t ruc tu re  and  func t ion  of p la sma  m e m b r a n e s  in t he  
dynamic  p h e n o m e n a  involved  in the i r  pa r t i c ipa t ion  in 
physiologic processes.  There  are several  exis t ing hypo-  
theses  of the  phys icochemica l  s t ruc tu re  of m e m b r a n e s  2-~. 
Acety lchol ines te rase  (AchE) is known  to  be a m e m b r a n e  
c o m p o n e n t  on the  basis of b iochemica l  5 and  h i s tochemi-  
cal d a t a  s. We p re sen t  immunof luo rescen t  local izat ion of 
A c h e  in h u m a n  lymphocytes ,  par t i cu la r ly  the  t h y m u s -  
d e p e n d e n t  (T) cells which  fo rm spon taneous  rose t tes  w i th  
sheep red cells, and  propose  t h a t  A c h e  forms t h e  b o n d  
be tween  leci thin  and  pro te in  in s t ruc tu ra l  m e m b r a n e s  
and con t r ibu tes  to the i r  s tab i l i ty  and funct ion.  
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