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V I V O  

I t  is o f ten  supposed  t h a t  t he  specif ici ty of genes  m a y  be  assoc ia ted  wi th  s t r u c t u r a l  charac-  
ter is t ics  of d e s o x y p e n t o s e  nuc leopro te in  molecules  in t h e  cell nucleus .  X - r a y  diffract ion can  give 
in fo rma t ion  on t h e  molecu la r  s t r u c t u r e  of such  nuc leopro te in  and  for th i s  pu rpose  one chooses  
ma te r i a l s  in wh ich  t he  degree of molecu la r  order  is as h igh  as possible.  The  large opt ical  an i so t ropy  
of some  s p e r m  heads  x ind ica tes  para l le l i sm of t h e  nuc leopro te in  molecules  and  sugges t s  a possible  
c rys t a l l in i ty  ~. I~INNE s m a d e  X - r a y  diffract ion s tudies  of t he  an iso t rop ic  spe rm  heads  of Sepia a n d  
conc luded  t h a t  t h e  nuc leopro te in  cons i s ted  of a l iquid crys ta l l ine  a r r a n g e m e n t  of p~rallel  r od - shaped  
molecules .  

W e  h a v e  ob ta ined  X - r a y  diffract ion p h o t o g r a p h s  of fibres of or ien ted  Sepia and  Loligo spe rm  
(the fibres were m a d e  f rom s p e r m a t o p h o r e  4) wh ich  show t h a t  RINNE'S conclus ion is no t  correct  
a n d  t h a t  t he  spe rm  heads  cons is t  of ma te r i a l  con ta in ing  th ree -d imens iona l  periodic order  and  in 
t h a t  sense  are  crys ta l l ine  and  no t  l iquid crysta l l ine .  T he  periodici t ies observed  in t he  spe rm  heads  
r ange  f rom ~ 3-5 to  3 ° A b u t  are  n o t  ve ry  sha rp l y  defined. This  c rys ta l l in i ty  is p robab ly  due  to 
periodic repe t i t ion  of t he  genera l  size and  shape  of t he  molecu la r  un i t s  in t he  spe rm  head ,  t h e  imper -  
fect ion of c rys t a l l in i ty  m a y  be due  to  differences on t he  a tomic  scale f rom one molecule  to  t he  next .  
On  t he  X - r a y  p h o t o g r a p h  all t h e  dif f ract ion spec t r a  appea r  as arcs  of circles of equa l  a n g u l a r  length ,  
t he  c o m m o n  cen t re  of t he  circles be ing  a t  t he  po i n t  co r respond ing  to the  di rect ion of t he  inc ident  
X - r a y  beam.  Such  a p h o t o g r a p h  is to  be expec ted  f rom an  aggrega te  of or ien ted  mic rocrys ta l s  when  
t he  axes  of t he  c rys ta l s  are  a l m o s t  b u t  no t  exac t ly  parallel .  Hence  each ind iv idua l  s p e r m  head  
m a y  cons is t  e i ther  of a single imper fec t  c rys ta l  or  an  aggrega te  of paral le l  microcrys ta ls .  

W e  h a v e  also ob ta ined  X - r a y  p h o t o g r a p h s  of t r ou t  (Salmo sp.) spe rm  heads  wh ich  are  opt ical ly  
isotropic (sperm k ind ly  suppl ied  to  us  w i t h o u t  ta i l s  b y  Dr  A. FELIX of F rank fu r t ) .  These  spe rm  
heads  were unf ixed  a n d  undr ied  and  we expec t  the i r  s t r u c t u r e  to  be s imilar  to t h a t  of spe rm  in 
t h e  l iving s ta te .  T h e  p h o t o g r a p h  is s imi lar  to t h a t  of Sepia excep t  t h a t  each  arc  h a s  become  a comple te  
r ing.  Th i s  sugges t s  t h a t  b o t h  t he  isotropic and  aniso t ropic  spe rm  heads  are  composed  of s imilar  
c rys ta l l ine  bund l e s  of long-cha in  nuc leopro te in  molecules.  These  bund le s  are  all paral lel  to each 
o the r  in t he  an iso t rop ic  spe rm  heads ,  whe reas  in t he  isotropic heads  t h e y  lie in all direct ions,  poss ibly  
due  to  folding in ch romosomes .  

The  m o s t  s ignif icant  a spec t  of t hese  obse rva t ions  is p robab ly  t he  s imi la r i ty  be tween  the  X- r ay  
p h o t o g r a p h s  of t he  spe rm  heads  and  those  of fibres of pure  s o d i u m  t h y m o n u c l e a t e .  A p p a r e n t l y  t he  
bas ic  g e o m e t r y  of the  d e s o x y p e n t o s e  nucleic  acid molecules  in l iving cells is p reserved  af te r  careful  
chemica l  ex t r ac t i on  of t he  nucleic  acid. One  m a y  reasonab ly  hope  to m a k e  an  u n a m b i g u o u s  s t r uc tu r e  
d e t e r m i n a t i o n  of t he  nuc lea te  fibres because  of the i r  h igh  degree of c rys ta l l ine  perfect ion,  and  t hen  
b y  compar i son  t h e  molecu la r  s t r uc t u r e  of t he  spe rm  head  nuc leopro te in  m a y  be derived.  I t  should  
be  no ted  t h a t  in th i s  w a y  one de t e rmines  only  those  aspec t s  of t he  molecular  s t r u c t u r e  wh ich  are 
r epea ted  regu la r ly  t h r o u g h o u t  t he  spe rm  head  ; clearly t he  specific differences of gene s t r uc tu r e  c anno t  
lie the re in  b u t  m a y  exis t  r a t h e r  in t he  non- repe t i t ive  aspec t s  of t he  s t r uc tu r e  which,  however ,  are 
no t  amenab l e  to  s t u d y  b y  these  me thods .  

A full accoun t  of th i s  work  will be  publ i shed  later .  
W e  are  gra tefu l  to  R.  G. GOSLIN~ for t ak i ng  some  of t he  X - r a y  p h o t o g r a p h s  and  to Miss R.  E. 

FRANKLIN for discussion.  
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Fig. i. X-ray  pho tograph  of Sepia sperm at  98 % humidity.  Long axis of sperm heads horizontal.  
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M~THODE PERMETTANT L'I~TUDE CONJUGUI~E DES PROPRII~T]~S 
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Bien que l'61ectrophor~se soit une des m6thodes les plus douces pour  analyser  un m61ange de 
prot6ines, il n 'es t  pas exclu qu'elle entraine des alt6rations ou des dissociations des const i tuants  
naturels.  Les m~thodes immunochimiques  au coutraire ne font pas courir ce risque. Leur plus grande 
sensibilit6, d 'au t re  part ,  pe rmet  d'affirrner avec plus de certi tude que l'6lectrophor~se, l ' individualit6 
d 'une  prot6ine. C'est pourquoi  nous avons tent6 ~ la lois: i. de confirmer l 'individualit~ des consti- 
tuan t s  61ectrophor6tiques grace aux m6thodes immunochimiques ,  et 2. inversement,  de classer les 
cons t i tuants  d~celables immunoch imiquement  parmi  les fractions 61ectrophor6tiques d6finies par  leur 
vitesses de migration.  La m6thode qui suit a 6t6 61abor6e dans ce double but.  


