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Fig. 2. Abdruckfilm aus Polyamid des Hexamethylendiamins mit 
Sebacins~iure. (100) KC1. (Aufnahme: E. W. FISCHER) 

M a s c h e n  des  v o n  d e n  F ib r i l l en  geb i lde t en  Netzes  is t  e ine 
S t r u k t u r a n a l o g i e  zwischen de r  Verwachsungsf l~iche v o n  
W i r t s k r i s t a l l  u n d  Po lyamidf ib r i l l e  mas sgebend .  Dabe i  
d i i r f te  au f  G r u n d  de r  au f  d e m  G e b i e t  de r  E p i t a x i e  im 
n i e d e r m o l e k u l a r e n  Bere ich  vo r l i egenden  E r f a h r u n g  eine 
e ind ime ns iona l e  S t r u k t u r a n a l o g i e  zwischen  P o l y a m i d  
u n d  Mat r i ze  be re i t s  h i n r e i c h e n d  sein. 

Als Verknf ip fungss t e l l en  des  P o l y a m i d s  m i t  den  Ver-  
kn i ip fungss t e l l en  de r  Mat r i ze  (zum Beispiel  I o n e n  de r  
A lka l iha logen ide  ode r  D ipo len  des  Rohrzucke r s )  werden  
in e r s t e r  Lin ie  dessen  po la re  A m i d g r u p p e n  in F rage  
k o m m e n ;  dabe i  wi rd  b e s o n d e r s  die A u s b i l d u n g  yo n  
Wasse r s t o f fb r i i cken  in B e t r a c h t  zu z iehen  sein.  BERNAL 5 
h a t  a m  Beispiel  d e r  O r i e n t i e r u n g  des  Po lyAthy lenmote -  

kills au f  NaCI d a r a u f  h ingewiesen ,  dass  h ie rbe i  a u c h  eine 
gewisse S t r e c k u n g  ( E n t f a l t u n g )  des  Makromolek i i l s  e in-  
t r i t t .  

I I .  B e k a n n t l i c h  wird eine Re ihe  yon  E r s c h e i n u n g e n  
biologisch spez i f i scher  Ak t iv i t / i t  au f  A b d r u c k v o r g / i n g e  
u n t e r  M i t w i r k u n g  v o n  h o c h m o l e k u l a r e n  P o l y a m i d e n ,  
n / iml ich P ro t e inen ,  zur i i ckgef i ih r t ;  als besonde r s  eip- 
d rucksvo l les  Beispiel  sei h ie r  n u r  die A n t i k 6 r p e r b i l d u n g  
g e n a n n t .  Die yon  PAULING a v e r t r e t e n e  Theor ie  de r  Ant i -  
k 6 r p e r b i l d u n g  geh t  v o n d e r  v o n  BREINL u n d  tlAUROWITZ 7 
e n t w i c k e l t e n  Vors t e l lung  aus,  dass  A n t i k 6 r p e r  u n d  Ant i -  
gen eine k o mp l emen t / i r e  S t r u k t u r  bes i tzen.  Zu den  Einze l -  
h e i t e n  d ieser  Theor ie  sei au f  die einschl/ igige L i t e r a t u r  
verwiesen  8. Nach  dieser  V o r s t e l l u n g  werden  die a n t i g e n e n  
Bez i rke  an  de r  Oberfl~iche d e r  na t f i r l i chen  An t igene  ebenso  
wie die d e t e r m i n a n t e n  G r u p p e n  de r  k t ins t l i chen  Ant igene ,  
zu m Beispiel  Azopro te in ,  v o n  d e m  A n t i k 6 r p e r  b i l d e n d e n  
Po lyamidmolekf i l ,  das  he iss t  d e m  Globul inmolek i i l ,  r~um-  
l ich umhi i l l t ,  so dass  sich ein t a schen f6 rmige r ,  r / iumlicher ,  
n e g a t i v e r  A b d r u c k  bi ldet .  

Der  expe r imen te l l e  Nachweis ,  dass  P o l y a m i d e  c h a r a k -  
t e r i s t i sche  ne t z f6 rmige  f l / i chenhaf te  Abdr t i cke  yon  a to-  
m a r e n  oder  auch  m o l e k u l a r e n  A n o r d n u n g e n  zu b i lden  
ve rm6gen ,  wi r f t  die F rage  auf,  ob  diese Abdr t i cke  als 
Modelle  ftir die A n t i k 6 r p e r b i l d u n g  angesehen  w e r d e n  
k 6 n n e n .  Als v e r k n f i p f e n d e  Ste l len  des  A n t i g e n s  b i e t en  s ich 
in e r s t e r  IAnie die po la ren  G r u p p e n  de r  a n t i g e n e n  Bez i rke  
d e r  na t t i r l i chen  An t igene  u n d  die d e t e r m i n a n t e n  G r u p p e n  
e inschl iess l ich  de r  d a m i t  v e r b u n d e n e n  Tyros in -  u n d  Hi-  
s t i d in re s t e  de r  k i ins t l i chen  An t igene  an. 

E i n z e l h e i t e n  zu de r  Vors t e l lung  fiber die E n t s t e h u n g  
v o n  A n t i k 6 r p e r n  d u r c h  B i l d u n g  von  f l / i chenhaf t en  Ab-  
d r i i cken  de r  m a s s g e b e n d e n  Stelle de r  Ant igenoberf l~ tchen  
d u r c h  das  P ro t e i n  des A n t i k 6 r p e r s  im Wege  de r  or ien-  
t i e r t en  V e r w a c h s u n g  (Epi tax ie )  werden  a n  a n d e r e r  Stel le  
ve r6 f fen t l i ch t .  

Summary. T h e  mac romolecu l e s  of h igh  molecu la r  poly-  
a m i d e  f i lms o b t a i n e d  in c o n t a c t  w i th  (100) of KC1, KBr ,  
a n d  sucrose  as  a m a t r i x  a re  o r i en t ed  b y  o v e r g r o w t h  in t h e  
fo rm of a c h a r a c t e r i s t i c  n e t w o r k  of fibrils.  Th i s  n e t w o r k  
f o r m a t i o n  of p o l y a m i d e s  in c o n t a c t  wi th  the  a t o m i c  
a r r a n g e m e n t  in c rys t a l  l a t t i ce  p lanes  as a m a t r i x  is 
p roposed  as a model  for a n t i b o d y  fo rmat ion ,  
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Sulfur Exchange Between Thiotaurine and 
Hypotaurine 

I n  a p r ev ious  paper ,  s p o n t a n e o u s  t r a n s u l f u r a t i o n  be-  
t w e e n  t h i o t a u r i n e  a n d  cys te inesu l f in ic  acid,  a n d  b e t w e e n  
Man ine th io su l fon i c  acid a n d  h y p o t a u r i n e ,  ha s  b e e n  re- 
p o r t e d  L 

W e  now p re sen t  some d a t a  s u p p o r t i n g  a s imi la r  r eac t i on  
b e t w e e n  t h i o t a u r i n e  a n d  h y p o t a u r i n e ,  o b t a i n e d  b y  t he  use 
of labe l led  c o m p o u n d s .  

35S- th io taur ine  a n d  h y p o t a u r i n e  were p r e p a r e d  en- 
zymica l ly  b y  t he  fol lowing procedure .  Labe l l ed  c y s t e a m i n e  
a n d  e l e m e n t a r y  su l fu r  were i n c u b a t e d  w i t h  an  e n z y m e  

p r e p a r a t i o n  f rom hog kidney,  p r e c i p i t a t e d  b e t w e e n  20 a n d  
6 0 %  a m m o n i u m  su l fa te  s a t u r a t i o n ,  u n d e r  the  exper i -  
m e n t a l  cond i t ions  r e p o r t e d  e l sewhere  2. T h e  e n z y m e  
p roduces  h y p o t a u r i n e  a n d  t h i o t a u r i n e  f rom th iocys t e -  
a m i n e  fo rmed  f rom t h e  c o m b i n a t i o n  of c y s t e a m i n e  w i t h  
e l e m e n t a r y  su l fur  2. T h e  r eac t i on  m i x t u r e  was c h r o m a t o -  
g r a p h e d  in phenol ,  l abe l led  t h i o t a u r i n e  a n d  h y p o t a u r i n e  
were localized in t h e  c h r o m a t o g r a m  by  r ad i o - s can n i n g  
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and  e lu ted  sepa ra t e ly  in a m i n i m u m  a m o u n t  of 0.01 M 
p h o s p h a t e  buffer  p H  7.4. The e luates  f rom severa l  
c h r o m a t o g r a p h i c  s t r ips  were  c o m b i n e d  to  ob ta in  suff ic ient  
a m o u n t s  of labelled compounds .  

A 10 -3 M solut ion of  pure  t h io t au r ine  z was  a d d e d  wi th  
labelled t h io t au r ine :  0.5 ml  of th is  solut ion were  c h r o m a t o -  
g r a p h e d  in phenol ,  a n d  the  s t r ip  was  s canned  for  radio-  
a c t i v i t y  by  pass ing  it u n d e r  t he  mica  w indow of a Geiger 
counter ,  p r o t e c t e d  by  a lead shield w i th  a 1.5 cm long 
window:  1.5 cm long por t ions  of  t he  s t r ip  were  coun t e d  
for  1 rain each  (Figure a). 

The  same solu t ion  was  t h e n  m a d e  10 -a or  3 • 10 -s &l in 
respec t  to  h y p o t a u r i n e ,  and ,  a f t e r  15 rain s t and ing ,  0.5 ml  
were  c h r o m a t o g r a p h e d , - a n d  scanned  q u a n t i t a t i v e l y  for  
r ad ioac t i v i t y  (Figure b, c). 

The  p rocedure  was  r e pea t ed  wi th  a 10 -3 M solu t ion  of 
pu re  h y p o t a u r i n e  4 labelled by  the  add i t ion  of ~5S h y p o -  
t aur ine  and  t h e n  a d d e d  wi th  th io taur ine .  

These  e x p e r i m e n t s  show t h a t  r ad ioac t i v i t y  passed  
f rom labelled th io t au r ine  to  h y p o t a u r i n e  and  vice versa, 
and  d e m o n s t r a t e  the  occurrence  of a readi ly  s p o n t a n e o u s  
t r ansu l fu ra t ion  react ion.  

This  react ion,  like those  descr ibed previously ,  is of 
some in te res t  also f rom a technica l  po in t  of view. Transul -  
fura t ion  could in fact  be responsib le  for the  appea rance  in 
r a d i o c h r o m a t o g r a m s  of u n e x p e c t e d  rad ioac t ive  spots  
upon  add i t i on  of unlabel led  compounds .  

Final ly,  t he  above  resul ts  c lear ly d e m o n s t r a t e  t h a t  
s p o n t a n e o u s  t r ansu l fu ra t ion  be tween  c o m p o u n d s  of t h e  
R-SO2-SH a n d  R-SO2H t y p e  is a general  reac t ion  for 
c o m p o u n d s  in wh ich  R is e i ther  a H O O C - C H N H z C H  ~- or 
a H~N-CH,-CH~-residue.  

Rdsumd. Les au teur s  o n t  pr6par6 avec  une  e n z y m e  de  la 
t h io t au r ine  e t  de  t ' h y p o t a u r i n e  marqu6es  p a r  l e e t  S 35 o n t  
d6mont r6  que  ces deux  compos6s  p e u v e n t  6changer  spon-  
t a n 6 m e n t  un  a t o m e  de soufre  en se t r a n s f o r m a n t  l ' un  dans  
l ' au t re .  
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Unidimensional chromato-radiograms developed in phenol of: (a) la- 
belled thiotaurine; (b) labelled thiotaurine (final concentration 10-aM) 
added with unlabelled hypotaurine (final concentration 10 -3 M); 
(c) labelled thiotaurine (final concentration 10 -3 M) added with un- 

labelled hypotaurine (final concentration 3 • 10 -a M). 
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'Cystine Monosulfoxide' and Related Compounds 

The  ox ida t ion  s t a t e s  which  are i n t e r m e d i a t e  be tween  
cys t ine  (I) and  cys te ic  acid (vii) are of cons iderable  
in te res t  in s tud ies  of the  me tabo l i sm  of eys t ine  1 and  the  
ox ida t ion  of cys t ine  res idues  in p ro te ins  2,a Unt i l  r ecen t ly  
only  two of t he  possible  i n t e r m e d i a t e  ox ida t ion  p roduc t s  
had  been  syn thes i zed ;  t he  th io l su l fona te  (III)4-6 and  the  
sulfinic acid (VI)7. Syn theses  have  been  r epo r t ed  of the  
co r respond ing  th io lsu l f ina te  (II) 4.,.~ disulfone (IV) 10 and  
sulfenic acid (V)n ,  some of wh ich  were  uns tab le ,  b u t  as 
these  p r o d u c t s  h a d  var iable  compos i t ions ,  t h e y  were  
p r o b a b l y  mix tures .  L a s t  yea r  in th is  jou rna l  12 a new 
syn thes i s  of t he  'monosu l fox ide '  (II) was descr ibed ,  
w h e r e b y  I I I  was  r educed  wi th  H I  to  give a s tab le  p roduc t .  

I Cys-S-S-Cys 
iI Cys-S-SO~2ys 
IIl  Cys-S-SOi-Cys ./NH2 
IV Cys-SO~-SO~-Cys Cys = L- -CHI-CH 
V Cys-SOH "~CO2H 
VI Cys-SO~H 
VII Cys-SO3H 

This  preparationX~ has  been  repea ted .  However ,  w h e n  
the  p r o d u c t  is e x a m i n e d  by  p a p e r  e lec t rophores is  in 10% 
acet ic  acid, or b e t t e r  p a p e r  e lec t rophores is  fol lowed by  
p a p e r  c h r o m a t o g r a p h y  in the  t r ansve r se  d i rec t ion  xa i t  is 
found  to  be a m i x t u r e  of (I) and  (III). On po la rograph ic  
r educ t ion  in 0.1 N HC1 solut ion a t  t h e  d ropp ing  mercu ry  

ca thode ,  t he  'monosu l fox ide '  gives a complex  wave  w i t h  
inf lect ions  a t  - 0.18 V and  -- 0.45 V (versus the  s a t u r a t e d  
calomel  electrode).  U n d e r  t he  same condi t ions  and  in the  
s ame  vo l tage  range  I I I  and  I give s imple  waves  w i t h  hal l -  
wave  po ten t i a l s  a t  - -0 .18  V and  - -0 .45 V respect ive ly ,  
again  sugges t ing  t h a t  t he  'monosu l fox ide '  p r o d u c t  is a 
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SAVIGE of this lal)oratory. The solvent used was the mixture 'P'  
of T. L. HARDY, D. O. HOLLAND, and J. H. C. NAYLOR, Analyt. 
Chem. 27, 971 (1955). 


