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is t  zu schliessen,  dass  das  oben  b e s ch r i eb en e  B~inder- 
m u s t e r  de r  bas i schen  P ro t e ine  keine  Hi s tone  enth/£1t. 

Unse re  Resu l t a t e ,  die d a r a u f  h inweisen ,  dass  H i s t o n e  bei 
A. arbuscula n i c h t  ode r  n u r  in Mengen  < 5 / , g /1000  m g  
A u s g a n g s m a t e r i a t  v o r h a n d e n  sind,  s ind  b e m e r k e n s w e r t  
im  H i n b l i c k  auf  die F u n k t i o n  der  H i s t o n e  als  Rep re s so ren  
de r  D N S - T r a n s k r i p t i o n  d u r c h  RNS-Po lymerase~* .  A u c h  
Escherichia coli b es i t z t  ke ine  H i s t o n e  12, u n d  es wi rd  
a n g e n o m m e n ,  dass  die T r a n s k r i p t i o n  au f  a n d e r e  Weise  
r e p r i m i e r t  wird.  Bei A. arbuscula l iegt  m6gl icherweise  
ein ghn l i che r  M e c h a u i s n m s  v o r  la. 

Summary. Elec t rophores i s  on  a c r y t a m i d e  gel of basic  
p ro t e in s  f rom t h e  fungus  Allomyces arbuscula (Butl . )  
yielded a t  leas t  16 b a n d s .  No d i f ferences  were found  
b e t w een  t h e  b a n d i n g - p a t t e r n s  of s p o r o p h y t e  a n d  g ame t o -  
p h y t e .  E x t r a c t i o n  of h i s tones  f rom 1000 m g  lyophi l ized  
m y c e l i u m  a n d  s u b s e q u e n t  e lec t rophores i s  p roduced  no  
bands .  I f  h i s tones  are  p r e s e n t  a t  all, t h e i r  c o n c e n t r a t i o n  
m u s t  be e x t r e m e l y  low ( <  5 / , g /1000  m g  mate r ia l ) .  
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Muster der basischen Proteine von A. arbuscula Each 120 rain 
Elektrophorese bei 4rnA[Tr~,gerget; aufgebrachte Proteimnenge 
80/~g/Trtigergel. (A) Sporophyt, {a} vegetative Hyphen, {b) differen- 
zierte Hyphen (mit Sporangien); (B) Gametophyt, (a) vegetative 
Hyphen, (b) differenzierte Hyphen (mit Gametangien). 
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T h e  Effect  of  H e a t - T r e a t m e n t  a n d  U V - I r r a d i a t i o n  o n  X - R a y  I n d u c e d  E l e c t r o n  S p i n  R e s o n a n c e  
C e n t e r s  in  V a l i n e  

I n  a r e c e n t  p a p e r  SHIELDS et  al. t were ab le  to  conc lude  
f rom s ing le -c rys ta l  d a t a  t h a t  t h e  rad ica l  t r a p p e d  in X-  
i r r a d i a t e d  DL-valine a t  r oom t e m p e r a t u r e  ha s  t he  s t r u c t u r e  

(CH~) ~CCH (NH +) COO-  (I) .These i nves t i ga t i ons  conf i rmed  
t he  ear l ier  s tud ies  of o t h e r  a u t h o r s  2,3. On  t he  o t h e r  h a n d ,  
a r e c e n t  p a p e r  of B o x  e t  al. 4 showed  w i t h  s ing le-crys ta l s  
of t he  s ame  s u b s t a n c e  t h a t  X - i r r a d i a t i o n  a t  7 7 ° K  a n d  
w a r m i n g  u p  t h e  s ample  to  2 2 5 ° K  leads  to  a de f in i t e  
s p e c t r u m  w h i c h  is a t t r i b u t e d  to  t h e  f o r m a t i o n  of t h e  

r ad ica l  (C Hs ) ,CHC HC OOH (II).  F u r t h e r  w a r m i n g  u p  of 
t h e  c ry s t a l  t o  room t e m p e r a t u r e  leads  t o  t h e  f inal  s t a b l e  
free r ad i ca l  (I). T h e  i n v e s t i g a t i o n s  w i t h  s ingle  c ry s t a l s  of 
X - i r r a d i a t e d  v a l i n e  a t  r o o m  t e m p e r a t u r e  show in  some  
o r i e n t a t i o n s  e q u a l  t r i p l e t s  r e su l t i ng  f r o m  a h y p e r f i n e  
i n t e r a c t i o n  of  t h e  u n p a i r e d  e l ec t ron  w i t h  t h e  n i t r o g e n  
nuc leus  of  t h e  a m i n o  g roup  L I n  t he  e l ec t ron  sp in  r e sonance  
s p e c t r u m  of X - i r r a d i a t e d  po lyc rys t a l l i ne  va l ine  (see 
F igu re  a) t h i s  hype r f i ne  s t r u c t u r e  is no t  resolved.  I t  m i g h t  
be  a s s u m e d  t h a t  t h i s  is due  to  a n  an i so t rop ic  c o n t r i b u t i o n  
of t h e  coup l ing  c o n s t a n t .  Moreove r  SOMMERMEYER e t  al. 5 
were  ab le  to  show t h a t  a n  inc reas ing  X - r a y  dose leads  to  
f u r t h e r  decrease  of t h e  r e so lu t ion  of h y p e r f i n e  p a t t e r n .  
Therefore ,  i t  was  su rp r i s ing  to  get  a well resolved h y p e r f i n e  
s t r u c t u r e  a f t e r  w a r m i n g  up  t he  X - i r r a d i a t e d  po lyc rys t a l -  
l ine  va l ine  to  353 °K (see F i g u r e  b). I n  t he  midd le  p a r t  of 
t he  spec t rum,  t h e  equa l  t r i p l e t  r e su l t i ng  f rom the  hype r f i ne  

i n t e r a c t i o n  w i t h  t h e  n i t r o g e n  is c o m p l e t e l y  reso lved  a n d  a 
coup l ing  c o n s t a n t  of 7.6 ± 0.4 G c a n  be measured .  Th i s  
va lue  is in good a g r e e m e n t  w i t h  t h e  c o n t r i b u t i o n  of t h e  
i so t rop ic  c o m p o n e n t  1,3. I r r a d i a t i o n  of va l ine  w i t h  U V  
l igh t  of 254 n m  fol lowing X - i r r a d i a t i o n  leads to  a s imi la r  
resul t .  Whi le ,  however ,  in t h e  case of h e a t  t r e a t m e n t  t h e  
r ad ica l  c o n c e n t r a t i o n  is d i m i n i s h e d  to  85% only,  t h e  U V  
i r r a d i a t i o n  decreases  t h e  c o n c e n t r a t i o n  to 32%.  

I f  va l ine  is i r r a d i a t e d  w i t h  U V  l igh t  for on ly  10 h, a 
c o n c e n t r a t i o n  of less t h a n  10 le rad ica l s /g  is o b t a i n e d .  T h i s  
U V  i r r a d i a t i o n  app l ied  before  X - i r r a d i a t i o n  does  n o t  in-  
f luence  t h e  e l ec t ron  spin  r e sonance  s p e c t r a  of  t h e  X -  
i r r a d i a t e d  m a t e r i a l .  T h e  s a m e  app l ies  to  h e a t - t r e a t m e n t  
of v a l i n e  before  X - i r r a d i a t i o n .  Therefore ,  i t  seems h a r d l y  
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p r o b a b l e  t h a t  c h a n g e s  in  t h e  c rys t a l  s t r u c t u r e  are  r e spon-  
s ible  for  t he  obse rved  effect.  

F r o m  the  resu l t s  o b t a i n e d  i t  m a y  be  conc luded  t h a t  t he  
i n t e r m o l e c u l a r  r ad ica l  t r a n s f e r  w h i c h  was  f o u n d  b y  B o x  
e t  al. 4 is n o t  t e r m i n a t e d  b y  w a r m i n g  up  t he  s a m p l e  to  room 
t e m p e r a t u r e .  I n  t h i s  case a m i x e d  s p e c t r u m  is o b t a i n e d  a t  
r oom t e m p e r a t u r e .  A c o m p l e t e  t r a n s f e r  of t he  u n p a i r e d  
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Electron spin resonance spectra of  X- i r rad ia ted  po lycrys ta l l ine  DL- 
valine at room temperature before (a) and after heat-treatment for 
3 h at 353°K (b). 

e lec t ron  f r o m  ~- to  r - p o s i t i o n  is o b t a i n e d  on ly  if t h e  
t e m p e r a t u r e  is f u r t h e r  ra ised.  O n  t h e  c o n t r a r y ,  we m u s t  
a s sume  t h a t ,  in  t h e  case  of U V  i r r ad ia t ion ,  rad ica l s  of 
t y p e  (II)  m u s t  be q u e n c h e d  fas t e r  t h a n  those  of t y p e  (I). 
Q u e n c h i n g  processes  of X - r a y  i nduced  rad ica l s  b y  U V  
i r r a d i a t i o n  are  a l r e ady  k n o w n  in  t h e  case of g lyc ine  s, 
a l an ine  7 a n d  m e t h i o n i n e  s. F u r t h e r  i n v e s t i g a t i o n s  p e r t a i n -  
ing  to a d i f f e ren t  m i c r o w a v e  s a t u r a t i o n  b e h a v i o u r  of t h e  
2 t ypes  of rad ica l s  will be  p u b l i s h e d  e lsewhere  ~,1o. 

Po lyc ry s t a l l i ne  DL-valine (Schucha rd t ,  Munich)  was  
X - i r r a d i a t e d  in  a i r  w i t h  a 50-kV source  (ha l f -va lue  l aye r :  
0.05 m m  a l u m i n i u m ,  dose - ra t e :  0.21 M r a d / m i n ,  dose  
1 Mrad) .  The  U V  i r r a d i a t i o n  was  ca r r i ed  o u t  w i t h  a 
m e r c u r y  low-pressure  l a m p  N N  15/44 ( Q u a r z l a m p e n -  
gese l l schaf t  H a n a u ,  G e r m a n y )  e m i t t i n g  m a i n l y  t he  reso- 
n a n c e  l ine  254 nm.  The  m e a s u r e d  t o t a l  i n t e n s i t y  a t  t h e  
s a m p l e  a m o u n t e d  to  3 × 10 * e r g c m - 2 s e c  -~. B o t h  t h e  ir-  
r a d i a t i o n s  a n d  t h e  m e a s u r e m e n t s  of e l ec t ron  sp in  reso- 
n a n c e  were car r ied  o u t  a t  r o o m  t e m p e r a t u r e .  T h e  e l ec t ron  
sp in  r e s o n a n c e  spec t r a  were d e t e r m i n e d  on a n  X - b a n d  
V a r i a n  spec t rome te r .  

Zusammenfassung. N a c h  R 6 n t g e n b e s t r a h l u n g  yon  poly-  
k r i s t a l l i n e m  DL-Valin bei  Z i m m e r t e m p e r a t u r  e rg ib t  s ich 
ein E S R - S p e k t r u m  ohne  aufge l6s te  H y p e r f e i n s t r u k t u r .  
E r w ~ r m t  m a n  die b e s t r a h l t e  S u b s t a n z  au f  353 °K, so zeigt  
das  S p e k t r u m  m e h r e r e  gu t  aufge l6s te  Tr ip le t t s .  D e m n a c h  
is t  die i n t e r m o l e k u l a r e  R a d i k a l w a n d e r u n g  bei  Z i m m e r -  
t e m p e r a t u r  noch  n i c h t  abgeschlossen ,  s o n d e r n  ers t  n a c h  
we i t e re r  T e m p e r a t u r e r h 6 h u n g .  

G. H. SCHNEPEL and H. MONm 

Strahlenzentrum der Universitiit, Institut /iir Biophysik, 
63 Giessen and Radiologisches Institut der Universitiit, 
78 Freiburg i. Br. (Germany), 27 May 1968. 

J. S. KIRBY-SMITH and M. L. RANDOLPH, J. cell. comp. Physiol., 
Suppl. 1, 58, I (1961). 

7 T. BRIJSTAD and J. DYRSET, Acta chem. seand. 18, 1559 (1964). 
s H. MONIG and R. NOeH, Nature 202, 289 (1964). 
9 G .  H .  S C H N E P E L ,  Biophysik 5, 85 (1968). 

10 G .  H .  S C | I N B P E L ,  Z .  Naturforseh., i l l  p r e s s .  

S o m e  E n z y m e s  Present  in Marine  M o l l u s c a  o f  the Canary  Is land of Lanzarote  

I n  1967, a m a r i n e  biological  e x p e d i t i o n  was  o rgan ized  to  
the  C a n a r y  I s l a n d  of L a n z a r o t e .  T he  m a i n  a i m  of t h e  
e x p e d i t i o n  was to  s t u d y  t h e  b e n t h i c  ecology of t h e  i s l and  
us ing  S C U B A  d iv ing  t echn iques .  P a r t  of t h e  r e sea rch  was 
a i m e d  a t  e luc ida t ing  t h e  feeding h a b i t s  of t he  m a r i n e  
mo l lusca  and,  to  he lp  in this ,  a n  i n v e s t i g a t i o n  was  m a d e  of 
some of t he  d iges t ive  e n z y m e s  p r e s e n t  in  t he  species 
p rev ious ly  found  to  be  c o m m o n  on t h e  i s l and  1. A p p a r e n t l y  
no  s imi la r  s t u d y  h a d  b e e n  m a d e  on  m o s t  of t h e  species 
involved2 .  The  e n z y m e s  s t ud i ed  were :  ~-amylase ,  l ami-  
na r inase ,  cellulase, acid p h o s p h a t a s e  a n d  acid es terase .  

All  e x t r a c t s  were m a d e  f rom l ive molluscs,  none  of wh ich  
h a d  been  k e p t  longer  t h a n  o v e r n i g h t  fol lowing col lec t ion  
f rom t h e i r  n a t u r a l  h a b i t a t .  T h e  n o r m a l  per iod  b e t w e e n  
col lec t ion  a n d  e x t r a c t i o n  was  4 - 5  h. T h e  mol luscs  were  
e x t r a c t e d  in w a t e r  b y  h o m o g e n i z a t i o n  in a P o t t e r -  
E l v e h j e m  glass  homogen ize r .  T he  smal l  molluscs,  Tricolia 

pullus, Rissoa costulata, Bittium reticulatum a n d  Canthari- 
dus exasperatus were h o m o g e n i z e d  in  t h e i r  shells. Af t e r  
h o m o g e n i z a t i o n  b y  h a n d  a t  r oom t e m p e r a t u r e  for 15 nlin,  
inso lub le  m a t e r i a l s  were r e m o v e d  b y  cen t r i fug ing  in an  
M S E  b e n c h  cent r i fuge .  T h e  s u p e r n a t a n t ,  of w h i c h  t h e  p H  
was  in e v e r y  case b e t w e e n  7 a n d  7.4, was  d e c a n t e d  a n d  
used  as t he  e n z y m e  ex t r ac t .  A p a r t  f rom Conus betulinus 
a n d  Aplysia ocellata, of w h i c h  single spec imens  were ex- 
t r ac t ed ,  a t  l eas t  5 spec imens  were used  for  each  resul t .  I n  
t h e  case of t he  v e r y  smal l  molluscs,  50-100 spec imens  were  
used. 
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