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l-'arallelverschiebungl tics inneren Plasmas (Rotat ionss t r6mung) .  L6sen sich Teite aus der fibrill~ir 
aufgebauten peripheren l ' lasmaschichte los. z.B. einzelne Chloroplasten, so verm6gen sic sich im 
inneren I ' i 'otoplasma wie akt iv zu bewegen, well an ihnen noch Fibrillen haften ~. 

Bci dcr (-;leitbewegung viclcr niederer Organismen (1)iatomeen, Euglena, Gregarina, Oscil- 
lah,ria, Spirulina, l';eggiatoa) wirken anscheinend die parallel verschiebenden Kr~ifte nach aussen, 
auf an der Zelh)l)eritlichc ausgeschicdene t ' lasnaaclemente, die dann cinen abgeschiedenen Schleim 
parallel zur Zell~)berflfiche bcwegcn k6nnen. Das bedingt einen viel rationelleren Bewegungsettekt 
als etwa <lurch Mosse Stemmwirkung infolge Gallertausscheidung (l)esmidiaceen) erzielt wcrden 
kann s. 

So lasscn sich als() t)ffenbar \'ier sehr verschiedenartige l .ebensbewegungen auf dasselbe 
quali tat ive l 'rinzip, n~tmlich die F~ihigkeit der Fibrillen zur Parallel-LXngsverschiebung zuriiek- 
ftihren. Die Unterschiede diirften nor  in quant i ta t iver  lI insicht ,  vor allem in tier I)auer  der 
Verschiebnngszcit,  bzw. in der Art des Richtungswechsels zu suchen sein. I)amit  scheint die alte 
schon yon V E R ' W O R N  9 t l . a .  vertretene Anffassung, alle Bewegungserscheinungen des l 'm top lasmas  
seien die Folgc eines einzigen Prinzipes, Be.st~itigung zu finden. 
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Optical rotation and anion binding in acid solutions of serum albumin* 

Almost all the physieo-chemical propert ies of serum albumin in aqueous solution undergo marked 
changes I as the pH is lowered into the range of 4 to 2. Specific rotation, for example, changes ~,s 
from about  - 62 ° at pH 4 to -87 ~' at  pH 2. In contras t  to some other  characteristics,  the change 
in levorotation is reduced substant ia l ly  by added salt s. With o.I M NaCI s, [all) at  pH 2 is only 
about  - 07°; with o . - 3 I  NaCI, -..62". 

The changes in characteristics of serum albumin in the acid range have generally been 
a t t r ibuted  to swelling of the macromolecule due to the strong internal electrostatic repulsions 
developed in the protein as it becomes increasingly cationic with drop in pH. On this basis the 
effect of salt in reducing the change in levorotation has been ascribed s to an ionic s t rength  effect 
which decreases the electrostatic repulsions. 

Since CI ~ is t×)und to serum albumin,  and increasingly so in more acid solutions*, it seemed 
possible tha t  the effect of salt on levorotation might  not  be due to a general ionic s t rength  effect 
bu t  ra ther  might  be a consequence of the formation o[ specific complexes with cationic residues 
of the protein. A choice between these two explanat ions can be made by examining the effect 
on ila.rl) of a much more strongly bound anion which can combine with the protein at  concen- 
t ra t ions  much lower than  o.l 3[. For this purpose  we have measured the optical rotat ion of x % 
bovine serum albumin in the presence of sodium dodecyl sulfate at concentrat ions below o.oo5 M. 
As the da ta  in Fig. i illustrate, dodecyl sulfate reduces substant ia l ly  the upward rise in levorotation 
as the pH is lowered from 4 to 2. 

In tbe two detergent-albumin solutions, the ratio of anion to protein is 15:1 and 3o : i ,  
respectively. In view of the binding results of KARUSH Am) SONENBERG 6 at higher pH 's ,  it seems 
very likely tha t  substant ia l ly  all of the anion is bound to the protein in the acid range. Conse- 
quent ly  the net positive charge on serum albumin mus t  be reduced by J 5 and 3 ° in the respective 
detergent  solutions, as compared to solutions wi thout  dodecyl sulfate. In water  alone, bovine 
albumin reaches an ~1! D of - - 7 7  ° at pH 3, where the protein carries a net charge of about  + 5 ° 
( +  60 due to added protons,  - - i o  due to 4 bound chloride from added acid). In the presence of 
o.oo5 M dodecyl sulfate, a s t rongly-bound competing anion, little or no chloride is likely to be 
hound by the protein. In this detergent  solution, a net charge of + 5 ° ought  to be acquired by 
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a l b u m i n  when  the  p H  drops  to s l ight ly  below 10(3 
3, and  the  charge  cer ta in ly  should exceed + 5 ° 
a t  pH  2 where  the  prote in  has  acqui red  its full 
c o m p l e m e n t  of 96 p ro tons  e. Never theless ,  [a]D in 
o .oo5M de t e rgen t  solut ion never  reaches  even 
- - 7 7  ~, the  ro ta t ion  for a l b u m i n  in wa te r  a t  pH  9£ 
3, let a lone approach  ---87 ~ as observed for the  
prote in  in wa te r  a t  pH  2. If the  m a g n i t u d e  of 
[a lp  were mere ly  a reflection of the  ne t  cat ionic [ a J o  
charge  (and a n y  consequen t  expansion)  of the  
a lbumin  molecule,  one would expec t  subs t an -  8C 
t ial ly more  nega t ive  va lues  a t  p H ' s  near  2 in 
dodecyl  su l fa te  so lu t ions  t h a n  are ac tua l ly  ob- 
served (Fig. z). I t  seems possible, therefore,  t h a t  
levorota t ion  in acid so lu t ions  of this  protein is 
sensi t ive  to the  presence of some cat ionic resi- 7c 
dues  in the  charged s t a t e  and  t h a t  their  influence 
m a y  be removed  when  they  are complexed  with 

anions.  

Fig. I. Optical  ro ta t ions  of bovine s e rum a l bumi n  
(1.45. zo-43I) in aqueous  so lu t ions  a t  var ious  
p H ' s :  O ,  only added HC1; ~ ,  in presence of 
2.2. Io -SM sod ium dodecyl  sulfa te  p lus  added  
acid ; ~ ,  in presence of 4.5" I o -3 M sod ium dodecyl 

sul fa te  plus  added  acid. 
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The site of 9alactoside-permease activity in Escherichia coli 
I t  has  been shown  t h a t  the  bac te r ium Escherichia coil can  a c c u m u l a t e  galactos ides  intracel lu-  
larlyt,2, 3. Under  certain condi t ions  the  cellular concen t ra t ion  of a galactoside m a y  be several  
hund red  t imes  t h a t  in t he  med ium.  In  the  case of th iomethyl - f l -o-ga lac tos ide  (TMG), a subs t ance  
no t  metabol ized  by E. coli, the  intracel lular  accumula t ion  m a y  a t t a in  3-5  % of the  bacterial  d ry  
weight .  The  s y s t e m  responsible  for th is  in t racel lular  a ccumula t i on  of galac tos ides  has  all t he  
charac ter i s t ics  of an  inducible  e n z y m e  and  has  been t e rmed  galac tos ide-permease .  

The  location of the  ga lac tos ide-permease  in E. coli is no t  known.  However ,  the  very  n a t u r e  
of i ts  funct ion ,  t h a t  of t ranspor t ,  sugges t s  t ha t  it m a y  be associa ted  wi th  e i ther  the  cell wall 
or  the  p l a sma  m e m b r a n e  of the  organism,  a l though  an in t r a - cy top la smic  site c anno t  be excluded.  

Techn iques  have  been developed for the  product ion  of viable p ro top las t s  by removal  of the  
bacterial  cell wall under  condi t ions  t h a t  conserve  the  osmot ic  in tegr i ty  of t he  cell (e.g.4,6,e). I t  is 
possible then  to de te rmine  whe the r  the  ga lac tos ide-permease  is associa ted  wi th  the  cell wall or 
the  protoplas t .  In this  communica t ion ,  it is demons t r a t ed  t ha t  the  permease  is associa ted with 
the  pro toplas t .  

E. toll, s t ra in  W-2244,  the  Lac~- m u t a n t  of K-z2 ~, was employed  in these  exper iments .  This  
s t ra in  c anno t  form the  e n z y m e  fl-galactosidase and  consequen t ly  does not  metabol ize  lactose. 
However ,  cu l t iva t ion  of W-2244 in the  presence of a galactos ide  will induce format ion  of the  
ga lac tos ide-permease .  I t  is therefore  possible to measu re  lactose accumula t ion  in th is  organism.  

Cul tures  were grown on the  minera l  m e d i u m  "56"' as previous ly  described s with 0. 4 % glycerol 
as carbon source.  TMG a t  a concen t ra t ion  of 5" xo-4M served as  pe rmease  inducer .  P ro top las t s  
were prepared  by the  m e t h o d  of REPASKE 6, modified as follows: bacter ia  in the  exponent ia l  phase  
of g rowth  were ha rves t ed  by sed imen ta t ion  and  washed  twice with distilled water .  T h e y  were 


