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TABLE I 

INCREASE IN DRY WEIGHT OF PROTOPLASTS AND 
INTACT CELLS 

Incubation Suspension density 

time Intact ce l l s  Protoplasts 
hours /~g/ml l*g/ml 

o io 4 82 
2 234 172 
4 524 248 

Suspensions of intact  cells or protoplasts  were in- 
cubated with gentle aeration at 28 ° C in a medium 
containing glucose and peptone with sucrose as 
stabiliser. 

Fig. 3. Probable sequence of forms during 
the growth and division of protoplasts  of 

Bacillus megaterium. 

it was noticed tha t  after about  6 hours '  incubation there appeared non-spherical forms among 
the greatly enlarged protoplasts.  As time went  on these developed into dumb-bell  shaped bodies 
such as appear  in Figs. i and 2. The probable sequence of forms is represented diagrammatical ly 
in Fig. 3. Identical findings have been made on several occasions and there is every reason to 
believe tha t  these sub-cellular preparat ions  can grow and divide, 

A fuller account of this work will appear  later. 

The au thor  is grateful to Mr. R. W. HORNE for making the electron micrographs.  
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The binding of sulfate and phosphate ions by salmine 

In  an earlier report  1 on the molecular weight of the protamine, salmine, it was noted tha t  the 
sedimentat ion constant  of the phosphate  salt is appreciably higher t han  tha t  of the chloride salt. 
As reported,  this indication of phosphate  ion binding was confirmed by conduct ivi ty  and electro- 
phoresis measurements ,  and was found to exist in the case of the sulfate salt also. Recently 
GOLDWASSER AND }IATHEWS 2 reported the binding of sulfate ion by mucoproteins  and bovine 
serum albumin.  In view of the pauci ty of sulfate b inding data noted by  these authors,  and the 
general interest  in all types of protein-ion binding, we felt it desirable to report  in more detail 
our  prel iminary studies of salmine. While the b ind ing  of mult ivalent  anions by proteins may  be 
a phenomenon  of some importance, the binding by salmine of phosphate,  in particular,  may  
have special significance in the problem of the l inkage between pro tamine  and nucleic acid in 
the nucleoprotamine.  The physical constants  submit ted here are not  to be accepted as final values, 
since we have evidence t ha t  commercially prepared salmine,  at least, is not  homogeneous. The 
prob lem of the heterogeneity of salmine is current ly  being investigated in this laboratory.  

A commercial sample of salmine sulfate, obtained from Krishell Laboratories,  Inc., was 
dissolved in water  and pu t  th rough  an anion exchange column to convert  it to the free base. 
Samples of the base were then t i trated to pH 8. 5 with i N HC1, H2SO 4 and HsPO 4 to convert  
t hem to the corresponding salts. Conductivities of these solutions and the free base were measured 
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in a c o n d u c t i v i t y  cell  w i t h  sea led  p l a t i r m m  elect r ( )des  ut -'5 ('. Mob i l i t y  m e a s u r { ' m o u t s  w e n '  
m a d e  in  an  A m i n c o - S t e r n  eh~c t rophores i s  a p p a r a t u s  a t  1 .2  C {m s{flut ions wh ich  had  1)een dialx×{'d 
a g a i n s t  buffers  w h i c h  were  o.e /I in an  a p p r o p r i a t e  sa l t ,  z.c., ,~.e .ll  K( ' I ,  "._' /~ t ' i .2t t l ' ( )  I a n d  
o.2 / t Na2SO 4 for t i le  s u l i n i n e  chh) r ide ,  p h o s p l m t c  and  su l fa te ,  r e s p e c t i v e l y .  All thrt,{, bu t l e r s  It,r 
e l e c t r o p h o r e s i s  c o n t a i n e d  o . o o  5 H v e r o l m l  a n d  h a d  a/ p H  of  8. 5. T h e  s a n / p h , s  use{I h}r { (}n ( lu{ ' t i v i tv  
a n d  m o b i l i t y  d e t e r m i n a t i o n s  w e r e  all  a b o u t  2 {!l} in s a h n i u e  c~}ncentra t i{}n.  Viscos i ty  n/e;lst l l-eln{,t l ts  
were  m a d e  in iln Ubl}el{}h{le t y p e  v i sc{}meter  on b{}th s~llt free an(l sa l t -c~}nt i / in ing s{dutions.  TIw 
c o n c e n t r a t i o n s  used  in t he  visc{}sity e x p e r i m e n t  were  d e t e r m i n e d  by  Kjel{lahl  a n a l y s i s .  \Ve ha \{ '  
d e t e r m i n e d  t he  pe r  cen t  {}f n i t r o g e n  in s a l m i n e  chh}r ide  to  1)e _,o.S and  in sa ln l im,  phi,st)hat{.  
t{} be  26.2. 

T a b l e  I c o n t a i n s  t he  d e s c e n d i n g  m{ib i l i t i es  a n d  the  c o n d u c t i v i t i e s  {}f the  s a l m i n c  { , m q ) o u m l s  
i n v e s t i g a t e d .  The  m o b i l i t y  d a t a  s h o w  q u a l i t a t i v e l y  t h a t  s u l f a t e  a n d  t}h{,st)hate i{ms arc  l~{~und 
m u c h  m o r e  t h a n  c h l o r i d e  ions .  A q u a n t i t a t i v e  m e a s u r e  {~f t} inding c a n n o t  be m a d e  I)v c{}nv{~ilti{}nal 
m e t h o d s  s ince  t h e  very, h igh  i soe l ec t r i c  p o i n t  of s a l m i n e  (2/a of t he  ;unin~} ac id  r e s idues  are  
a r g i n i n e )  m a k e s  i t  d i f f i cu l t  or i m p o s s i b l e  to  m a k e  m e a s u r e m e n t s  a r o u n d  the  is{}electri{ t } t f  .kls~ 
we  h a v e  f o u n d  t h a t  t i l e  comp{mn{1 u n d e r g o e s  a d e g r a d a t i o n  when  lef t  a t  a h igh  pH.  

' I ' A B I . E  1 

. '~fol)ili l) '  ~ ll; a ( ' o n d u c t l r i t y  " lO  a (? ( l l c1d t l l ed  a~Ii loI  
C o m p o u n d  ( c n l  a v o l t  i s e ~  i )  ( o h m s  i c m  a) c o n d u c t i v i D ;  l~,:" 

( o h m s  I t m  l; 

Free  b a s e  ,S, i 
S a l m i n e  c h l o r i d e  ~ 8.o 4.S 4.o 
S a l m i n e  s u l f a t e  ~ " '5  -'.o 3 {} 
S a l m i n e  p h o s p h a t e  • ".0 i.¢~ 

The  c o n d u c t i v i t y  d a t a  a r e  m o r e  d i f f i cu l t  to  i n t e r p r e t ,  s ince  t i le  c o n t r i l m t i o n  {}f t he  a n i o n  
to  t h e  t o t a l  c o n d u c t i v i t y  v a r i e s  f r o m  one  a n i o n  to  t he  o the r .  I n  o r d e r  to  lend m o r e  s i gn i f i c an{e  
to  t h e  e x p e r i m e n t a l  c o n d u c t i v i t y  d a t a ,  we  h a v e  c a l c u l a t e d  t h e  c o n t r i b u t i o n s  {}f t h e  a n i o n s  t{, 
t h e  t o t a l  c o n d u c t i v i t y  for t h e  c h l o r i d e  a n d  s u l f a t e  sa l ts .  These  were  c a l c u l a t e d  a c c o r d i n g  t!} t h e  
e q u a t i o n  

c 2  

I O d d  

w h e r e  K ,  t h e  c o n d u c t i v i t y ,  is in o h m s  1 cm i, c, t h e  c o n c e n t r a t i o n ,  is in g e q u i v / l  a n d  )., t h e  
e q u i v a l e n t  a n i o n  c o n d u c t a n c e ,  is in o h m  ~ c m  l / g  e q u i v  pe r  ml .  The  c o n c e n t r a t i o n  {}f an ions ,  
o b t a i n e d  f rom t h e  t i t r a t i o n  d a t a ,  w a s  6 .o .  i o  z. The  e q u i v a l e n t  a n i o n  c o n d u c t a n c e s  for t h i s  
c o n c e n t r a t i o n  were  c a l c u l a t e d  f r o m  p u b l i s h e d  d a t a  on  t h e  e q u i v a l e n t  c o n d u c t a n c e s  an(l  t r a n s -  
fe rence  n u m b e r s  of v a r i o u s  c o n c e n t r a t i o n s  of NaC1 a n d  !& Na2SO4 a. In  th i s  w a y  an  e q u i v a l e n t  
{ o n d u c t a n c e  of 67 was  o b t a i n e d  for t h e  c h l o r i d e  ion  a n d  6o for t h e  ~ s u l f a t e  ion. U s i n g  t h e s e  
v a l u e s  t h e  a n i o n  c o n d u c t i v i t i e s  in  c o l u m n  t h r e e  of T a b l e  I were  c a l c u l a t e d .  I t  is seen  t h a t  wh i l e  
t h e  m e a s u r e d  c o n d u c t i v i t y  of t h e  s a h n i n e  c h l o r i d e  is l a r g e r  t h a n  t h a t  of t h e  a n i o n  c o n d u c t i v i t y  
a lone ,  in t h e  case  of t h e  s u l f a t e  t h e  e x p e r i m e n t a l  c o n d u c t i v i t y  is a p p r e c i a b l y  less t h a n  t h a t  {6 
t h e  c a l c u l a t e d  va lue .  T h i s  l o w e r i n g  is d u e  to  t w o  fac to r s ,  first ,  t h e r e  a re  f ewer  free a n i o n s  t o  
c o n d u c t  a n d  second ,  t h e  s a l m i n e  ion is c o n d u c t i n g  less c u r r e n t  s ince  p a r t  of i ts  c h a r g e  ha s  been  
n e u t r a l i z e d  b y  b o u n d  an ions .  

I f  t he  c h l o r i d e  ion is m u c h  less  b o u n d ,  
as t h e  c o n d u c t i v i t y  a n d  m o b i l i t y  d a t a  
i n d i c a t e ,  t h e n  c e r t a i n  p r e d i c t i o n s  can  be Salmine salt 
m a d e  a b o u t  t h e  v i s c o s i t y  b e h a v i o r  of sa l -  
m i n e  ch lo r ide .  D i s s o l v e d  in w a t e r ,  i t  s h o u h l  
d i s p l a y  p o l y i o n  c h a r a c t e r i s t i c s ,  t h a t  is, t h e  Chh) r ide  
r e d u c e d  v i s c o s i t y  s h o u l d  i n c r e a s e  w i t h  C h l o r i d e  
d i l u t i o n  b u t  d e c r e a s e  on  a d d i t i o n  of free C h l o r i d e  
sa l t .  T a b l e  I I ,  w h i c h  c o m p a r e s  t h e  v i scos i -  C h l o r i d e  
t y  of t h e  c h l o r i d e  a n d  p h o s p h a t e  sa l ts ,  C h l o r i d e  
s h o w s  t h a t  s a l m i n e  c h l o r i d e  i n d e e d  be-  P h o s p h a t e  
h a v e s  l ike  a p o l y e l e c t r o l y t e  in t h i s  r e s p e c t .  P h o s p h a t e  
The  r e l a t i v e  i n s e n s i t i v i t y  of t he  p h o s p h a t e  P h o s p h a t e  
s a l t  to  d i l u t i o n  a n d  s a l t  a d d i t i o n  is f u r t h e r  
p roo f  t h a t  t h e  p o s i t i v e  c h a r g e s  of s a l m i n e  
h a v e  been  g r e a t l y  n e u t r a l i z e d  1)v t he  b{}und p h o s p h a t e  ions.  
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Outlines o / E n z y m e  Chemistry. V o n  J .  B .  NEILANDS UND P,~UL K .  STUMPF, m i t  e i n e m  

K a p i t e l  f i be r  d i e  S y n t h e s e  d e r  E n z y m e  v o n  ROGER Y.  STANIER, J o h n  W i l e y  

a n d  S o n s ,  I n c . ,  N e w  Y o r k ,  1953 ,  x + 315  S e i t e n ,  S 6 .5o .  

Das  s t~ndig  wachsende  In teresse  ftir die keh re  yon den E n z y m e n  ha t t e  in den letzten J a h r e n  
das  Er sche inen  zahIreicher Dars te l lungen  des Gebietes zur  Folge, un t e r  denen  wir Handbt icher ,  
umfangre i che re  Lehrbt icher  und  ktirzere Einf i ih rungen  finden. Das  vor l iegende W e r k  yon  
NEILANDS UND STUMPF geh6r t  zur  l e t z tgenann ten  Kategor ie ;  wie im Vorwor t  ausgef i ihr t  wird, 
will es den for tgeschr i t t enen  S t uden t en  in die al lgemeine Enzymolog ie  einft ihren und  auch  dem 
t :orscher  auf  b e n a c h b a r t e n  Gebieten das  fiir itln no twendige  enzymologische  Rt i s tzeug  vermi t te ln .  

Die noch verh/iltnism~tssig j ungen  Au to ren  s ind den Fachkol legen berei ts  durch  eine Anzahl  
i n t e r e s san t e r  Expe r imen ta l a rbe i t en  wohlbekann t .  Durch  das  vorl iegende Buch  haben  sie auch  
einen beach t l i chen  Beweis ihres d idak t i schen  Geschicks gegeben. Wir  f inden eine ausgezeichnete  
Gliederung,  eine meis t  gltickliche Auswahl  des Materials  und  auch,  dass  in vielen FMlen neues te  
E r k e n n t n i s s e  ber i icksicht igt  werden.  Der europ~ische Leser wird vielleicht durch  die besonders  
s ta rke  B e t o n u n g  phys ika l i sch-chemischer  Ges i ch t spunk te  f lberrascht  werden;  diese spiegelt  aber  
eine zur  Zeit  in den angels/ ichsischen L/indern vorher r schende  Tendenz  wieder, die ja  auch  in 
den  kiirzlich abgeha l t enen  Sympos ien  ftber den Mechan i smus  der E n z y m w i r k u n g  (Johns  Hopk ins  
Univers i ty)  und  tiber die phys ika l i sche  Chemie der E n z y m e  (Fa raday  Society) ihren Ausdruck  
land.  I m m e r h i n  haben  die Auto ren  auch biologische Ges i ch t spunk te  der Enzymolog ie  n ich t  ganz 
vernachlXssigt  ; wir f inden in den sp~iteren Kapi te ln  des Buches  klare Dars te l lungen  des Z u s a m m e n -  
wirkens  der E n z y m e  in wicht igen Prozessen des Intermedi/ i rs tof twechsels .  Der Referen t  ve rmis s t  
hier a l lerdings jeden Hinweis  auf  den Vorgang der B lu tge r innung ,  der doeh ohne Zweifel ein 
wicht iger  enzymka ta ly s i e r t e r  Prozess ist, ebenso werden die Vorg/inge der V e r d a u u n g  ziemlich 
vernachl~issigt.  Auch  ein e twas  ausfi ihrl icher  Hinweis  auf  (tie Bez iehungen  zwischen Genen und  
E n z y m e n  w/ire erwiinscht .  

Z u s a m m e n f a s s e n d  darf  jedoch gesagt  werden, dass  das  \Verk, welches sich auch (lurch gu ten  
Druck  und  gef/illige A u f m a c h u n g  auszeichnet ,  ffir den e ingangs  g e n a n n t e n  Leserkreis  sehr  geeignet  
ist. Es  k a n n  aber  auch  dem engeren Fachkol legen,  der sich mi t  den modernen  Auf t a s sungen  in 
der  Enzymolog ie  ause inanderse tzen  will, empfohlen  werden.  

O. HOFFMANN-OSTENHOF (Wien) 

7"he Li /e  o~ Bacteria. Their Growth, Metabolism and Relationships, b y  K E N N E T H  V. 

THIMANN, P r o f e s s o r  o f  B i o l o g y ,  H a r v a r d  U n i v e r s i t y .  T h e  M a c  M i l l a n  C o m p a n y ,  

N e w  Y o r k ,  1955 ,  775  p a g e s ,  n u m e r o u s  i l l u s t r a t i o n s ,  $ 1 3 . 5  o. 

In  recent  years  severa l  t ex tbooks  on bacter io logy have  at)peared.  ] 'he  book by  the  well- 
known  professor  of biology a t  H a r v a r d  l ;n ivers i ty ,  KENNETH V. THIMANN (lifters f rom these  in 
m a n y  respects .  I t  is obvious  t h a t  the  wri ter  has  en tered  the  bacter iological  field with the  spir i t  
of the  biologist  who wishes  to a cqua i n t  h imsel f  wi th  ano t he r  in te res t ing  group 6f l iving organisms .  
This  implies t h a t  in compos ing  the  book a serious a t t e m p t  has  been m a d e  to wri te  a comple te  
l i fe-his tory of the  bacteria .  Accordingly  morphology,  cy to logy  and  phys io logy  have  en joyed  an  
equal  share  of the  a u t h o r ' s  a t t en t ion ,  and  p h e n o m e n a  of general  biological in te res t  such  as growth,  
adap ta t i on ,  heredi ty ,  m u t a t i o n  and  evolu t ion  have  also been du ly  t rea ted .  W h e n  we read in 
the  Preface t h a t  the  book ha s  been in p repa ra t ion  for more  t h a n  fifteen years  it  is at  once clear 
t h a t  we should  welcome it as the  resul t  of a labour  of love. I t  is this  a t t i t ude  of the  a u t h o r  towards  
his sub jec t  which is a charac ter i s t ic  fea ture  of the  book, and  which  grea t ly  adds  to its a t t r ac t ive -  
ness. In view of the  a u t h o r ' s  devot ion  to his sub jec t  it is no t  surpr i s ing  tha t ,  in several  places, 


