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m M .  La premi6re  et  la derni6re de ces valeurs  correspon-  
d e n t  r e m a r q u a b l e m e n t  aux 2 eff lux observ6s par  HOPE, 
SIMPSON et WALKER 7 au m o y e n  de 3~C1 chez N. trans- 
lucens plong6e dans  une solut ion o~1 [Clio = 1,1 m M  
(#c~ = 0,61 pmoles  cm -~ sec -1) e t  dans  un aut re  oh les 
chlorures  son t  remplac6s par  du benz6ne su lphona te  
(qSc~-  0,11 pmoles  cm -* sec-1). E n  outre,  au retour ,  
l 'e f f lux des chlorures augmen te  k nouveau  (cfr. Figure 2) 
alors que la cellule res te  hyperpolar is6e.  Une  d iminu t ion  
de l ' inf lux de Na du type  de celle observ6e par  SMITH 8 
lorsque la concen t ra t ion  en chlorures  d6croit  dans  le 
milieu ext6r ieur  est  insuff isante  pour  rendre  compte  de 
l ' hyperpo la r i sa t ion  observ6e. Nous es t imons  donc que le 
benz6ne su lphona te  p6n6tre a c t i v e m e n t  dans  Nitella et que 
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Fig. 3. Rdciproque de l'accumulation des chlorures en fonction de la 
r6ciproque de la concentration externe cn chlorures. 

ce t te  p o m p e  est  61ectrog6nique. Comme l 'hyperpo la r i sa -  
t ion  pers is te  alors que la concen t ra t ion  ex te rne  en benz6ne 
su lphona te  d iminue  nous  devons  a d m e t t r e  que l 'ef f lux 
passif  de cet  ion est  tr6s faible. 

L ' in f lux  act if  de benz6ne su lphona te  chez Nitella est  5, 
r app roche r  de l ' accumula t ion  de colorants  acides du 
type  su lphonique  chez de jeunes  cellules de p lan tes  
sup6rieures (cfr. KINZELg). D ' au t r e  p a r t  la F igure  3 
6tablie d 'apr6s  les valeurs  exp6r imenta les  mo y en n es  de 
[Cl]i (en supposan t  que les in te rac t ions  de la paro i  son t  
p ropor t ionne l les  ~ [ClJo ) d6mont re  qu ' i  ! n ' e s t  pas  impos-  
sible que  l ' inf lux act if  de Cl- chez Nitella se fasse au 
m o y e n  d ' u n  t r anspor t eu r .  

Summary.  The chloride e lect rochemical  po ten t i a l  dif- 
ference be tween  the  inside of cells of Nitella translucens 
and some ex te rna l  solutions,  where  C1 has  been  progres-  
s ively replaced by  benzenesu lphona te ,  has  been  measu red  
by  means  of Ag-AgC1 electrodes.  I t  appears  t h a t  benzene-  
su lphona te  moves  in to  the  cell by  an electrogenic  p u m p  
and  t h a t  t he  up take  of C1 by  Nitella is no t  in con t rad ic t ion  
wi th  a carr ier  hypothes i s .  
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In vitro Act ion of Polyvinylsul fate  on Acylat ion and Methylat ion  of Nucle ic  Acids  

Polyv iny l su lpha te  (PVS) is an effective inh ib i to r  of 
r ibonuclease 1 and  in m a n y  papers  it has  been used for 
t h a t  p ro tec t ive  effect  in enzyma t i c  incorpora t ions  like 
aminoacy la t ion  of t R N A  or cell free pro te in  synthesis .  
Actual ly  P V S  act ion is not  specific for r ibonuclease bu t  
has  o the r  react ions  : PVS combines  wi th  70 S r ibosomes to 
form a polysome-l ike  s t ruc tu re  in a reversible  b inding2;  
PVS gives a comple te  dissociat ion of pro te ins  f rom 
rRNA3;  while SHINOZAWA et a l )  found t h a t  P V S  reduces  
aminoacy la t ion  of t R N A ,  ILAN and  ILAN 4 show an in- 
creased a m o u n t  of aminoacy la t ion .  In  the  two cases con- 
cen t ra t ions  of PVS are very  different .  This  work gives 
the  re la t ion be tween  d i f ferent  concen t ra t ions  in P V S  and  
acyla t ion  or m e t h y l a t i o n  of nucleic acids in enzymat i c  
assays:  a kinet ic  s tudy  of m e t h y l a t i o n  and  the  results  of 
p re - incuba ted  assays wi th  P V S  and enzymes  or nucleic 
acids. Po lyvinylsu l fa te  po ta s s ium salt  was ob ta ined  
f rom General  Biochemicals,  Chagrin Falls  (Ohio) (lot: 
85284) ; adenosyl -L-meth ionine  m e t h y l  14C f rom Schwarz,  
specific ac t iv i ty  52 m c / m M ,  yeas t  p ro te in  hydro lysa te  ~4C 
f rom Schwarz and  DNA of M. lysodeikticus f rom Miles. 
E. coli t R N A  for m e t h y l a t i o n  assays was ex t r ac t ed  f rom 
E. coli K12 W6 R C  rel m e t -  and  t R N A  for acyla t ion  
s tudies  was ex t r ac t ed  f rom E. coli B, bo th  ex t rac t ions  
were pe r fo rmed  by  the  m e t h o d  of RAMMLER 5, using iso- 

anayl alcohol and pur i fy ing  wi th  D E A E  co lumn chroma-  
t o g r a p h y  and  NaC1 linear gradient .  Crude ex t r ac t  enzymes  
f rom E. coli B are uti l ized af ter  a 30-50% a m m o n i u m -  
su lpha te  prec ip i ta t ion .  
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Fig. 1. Semi-log plot of action of PVS at different concentrations 
on the aeylation of tRNA. O--O, 30 nfin normal incubation; 
+ - -+,  15 rain action on enzymes and normal completed incubation; 
• - - •  15 rain action on tRNA and normal completed incubation. 
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The m e t h y l a t i o n  assays of t R N A  were  pe r fo rmed  in a 
f inal  reac t ion  volume of 0.4 ml  conta in ing  per  ml:  Tris- 
HC1 p H  8, 100 vmoles;  MgCI~, 4 tzmoles; CHs 14C-S- 
adenosyl-L-methionine ,  40 ixmoles; mercap toe thano l ,  4 
~xmoles; 20.D.260 uni ts  of t R N A ,  enough  crude me thy l -  
t ransferase  p ro te in  to  charge the  t R N A  and P V S  at  
d i f fe rent  concent ra t ions .  
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Fig. 2. Semi-log plot of action of PVS at different concentrations on 
the methylation of tRNA. Indication as for Figure 1. 
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Fig. 3. Semi,log plot of action of PVS at different concentrations on 
the methylation of DNA. Indication as for Figure 1. 
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Fig. 4. Kinetics of methylation of tRNA. 

The m e t h y l a t i o n  assays of D N A  are the  same as for 
t R N A  bu t  w i t h  Tris buffer  p H  7.5; 4 O.D,260 uni ts  of 
D N A  and 5 ag of r ibonuclease.  The aminoacy la t ion  assays 
of t R N A  con ta ined  in a f inal  vo lume of 0.5 ml:  Tris-HC1 
p H  7.5, 100 ~zlnoles; ATP,  4 ~zmoles; CTP, 4 [xmoles; 
MgC12, 20 ~zmoles; KC1, 20 vmoles;  mercap toe thano l ,  
1 amole;  laC amino  acids 4 [xC (10-50 m~xmoles) ; 60.D.~60 
uni ts  of mixed  t R N A ,  enough  crude syn the t a se  p ro te in  to 
charge comple te ly  the  t R N A  and P V S  at  specific d i f ferent  
concent ra t ions .  In  Figure  1 inf luence of a large increased 
q u a n t i t y  of PVS act ion on aminoacy la t ion  of t R N A  is 
shown.  The same  s tudy  is made  in Figure 2 for me thy la -  
t ion  of t R N A  and  in Figure  3 for m e t h y l a t i o n  of DNA.  
For  each 3 assays are m a d e :  (1) normal  30 min  enzymat i c  
incuba t ion  wi th  PVS;  (2) 15 rain P V S  act ion at  37 ~ on 
incuba t ion  mi x t u r e  w i t h o u t  nucleic acids and radio- 
ac t iv i ty  donor,  followed by  a normal  comple te  incuba t ion  
of 30 rain:  (3) 15 rain P V S  act ion at  37~ on incuba t ion  
mix tu re  w i t h o u t  enzymes  and rad ioac t iv i ty  donor,  fol- 
lowed by  a no rma l  comple te  incuba t ion  of 30 rain. 

The kinet ics  of t R N A  m e t h y l a t i o n  was  made  for 0.005 
mg, 1.0 mg, 14 mg  and no PVS. Profiles of act ion are very  
similar  for no rma l  and p re - incuba ted  assays. The maxi -  
m u m  of incorpora ted  r ad ioac t iv i ty  is s i tua ted  be tween  
0.0005 and  0.01 mg/ml  of P V S  and  increase of radio- 
ac t iv i ty  is a real  p ro tec t ive  effect  of PVS.  The m i n i m u m  
of incorpora t ion  is more  diff icult  to s i tua te  and  th is  is 
p robab ly  an effect  of the  var ia t ion  in nucleic acid conten t .  
But  if the  f i rs t  peak  resul ts  f rom pro tec t ion  of ribo- 
nuclease and deoxyr ibonuclease  action,  t he  second seems 
to be ve ry  diff icul t  to explain,  a l though  this  is a real  one 
in compar i son  wi th  a control .  Figure  4 shows t h a t  reac t ion  
wi th  P V S  is readi ly  ob ta ined  and  differences in incorpora-  
t ions  are ve ry  impor t an t .  

I t  is in te res t ing  to note  t h a t  the  expe r imen t s  of 
SHINOZAWA et  al. 2 showing a decrease of acyla t ion of 10% 
and  those  of ILAN and ILAN 4 showing an increase are 
easily comprehens ib le  f rom our work. In  conclusion, as 
for m e r c a p t o e t h a n o l  6 which  p ro tec t s  enzymes  bu t  ac ts  on 
met t ly la t ion,  t he  PVS should be used wi th  very  grea t  care 
in enzymat i c  incuba t ion  because it can mask  or mod i fy  a 
real phenomenon .  The complex  p rob lem of the  mode  of 
ac t ion Of P V S  i n  re la t ion to the  q u a n t i t y  used and  the i r  
p a t t e r n  of ac t ion  remains .  

Rdsumd. Le polyvinylsu l fa te  modifie les r6actions en- 
zymat iques  de m6thy la t ion  des D N A  et t R N A  et d ' ami no -  
acyla t ion  des t R N A .  E n  fonct ion  de la concen t ra t ion  en 
P V S  il y a soi t  inhib i t ion  des m6thyl t ransf6rases  et  
aminoacy l - syn th6 tases  soit  inhib i t ion  des nucl6ases. 
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