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Fraktionen 

ChromatogramlI1 des aethanolischen Pflanzenex- 
traktes, dem die Verbindungell 1-5 zugesetzt wur- 
den. - - ~  Radioaktivit~it aus dem Pflanzeu- 
extrakt;  . . . . . .  UV-Absorption der vorgelegten 
Abbauprodukte.  

Chromatographische Bedingungen: Durchmesser der S/iule 0,9 cm, HShe der S/iule 17,0 cm, Temperatur 60~ (Die Saule war mit  einem 
Heizmantel versehen). Adsorptionsmittel: Dowex 50 W X4 H+-Form. Das S~iulenmaterial wurde vor dem Einftitlen, wfihrend 1 h, 
init 2 n HC1 behandelt und ansehliessend neutral gewaschen. Eluiermittel: In zwei Beehergl~iser wurden 250 ml 0,25 n HC1 und 250 ml 
1,00 n HC1 vorgelegt. Mit Hilfe eines U-Rohres wurden die Geffisse kommunizierend verbunden. Diese Anordnung erlaubte eine Steige- 
rung der Acidit/it yon 0,25 n in der ersten Fraktion auf 1,00 n in der letzten. Die Durchflussgeschwindigkeit betrug 10 ml w/ihrend 16 min. 

N a c h  10 T a g e n  w u r d e  d e r  g r f ine  Te l l  l yoph i l i s i e r t .  D e r  
R t i c k s t a n d  w u r d e  3 r e a l  m i t  C h l o r o f o r m  u n d  m e h r m a l s  
m i t  8 0 p r o z e l l t i g e m  A t h a n o l  e x t r a h i e r t .  

~LAISTED u n d  THORNTON 5 b e s c h r i e b e n  e ine  K a t i o n e n -  
t ausche r s~ tu le ,  a n  w e l c h e r  s ich ,  a u s  b i o l o g i s c h e m  M a t e r i a l ,  
r a d i o a k t i v e  F r a k t i o n e n ,  h e r r t i h r e n d  v o n  m a r k i e r t e n  T r i a -  
z inen ,  t r e n n e n  l i e ssen .  D e r  ~Lthanol ische E x t r a k t ,  g e w o n -  
n e n  a u s  d e m  G e w e b e  v o n  Coix lacryma-~obi L.  w u r d e ,  zu -  
s a m m e n  m i t  d e n  f o l g e n d e n  m S g l i c h e n  A b b a u p r o d u k t e n  4 
d e s  S i m a z i n s ,  a n  e i n e r  K ~ t i o n e n t a u s c h e r s X u l e  y o r e  T y p  
D o w e x  50 W X 4  c h r o m a t o g r a p h i e r t :  (1) 2 - H y d r o x y - 4 ,  
6 - d i a m i n o - s - t r i a z i n  ( A m m e l i n )  ; (2) 2 -  H y d r o x y -  4, 6 -  d i -  
m e t h y l a m i n o - s - t r i a z i n  ; (3) 2 - H y d r o x y - 4 ,  6 - d i a e t h y l a m i n o -  
s - t r i a z i n  ( H y d r o x y s i m a z i n ) ;  (4) 2 - H y d r o x y - 4 - a e t h y l a m i -  
n o - 6 - a m i n o - s - t r i a z i n ;  (5) 2 - H y d r o x y - 4 - a e t h y l a m i n o - 6 -  
m e t h y l a m i n o - s - t r i a z i n .  Al le  5 S u b s t a n z e n  we i s en ,  in  s a u -  
r e r  w ~ s s e r i g e r  L 6 s u n g ,  e i ne  m a x i m a l e  U V - A b s o r p t i o n  
z w i s c h e n  2 3 5 - 2 4 5  m m  auf .  

"vVie d ie  F i g u r  ze ig t ,  w u r d e n  d ie  V e r b i n d u n g e n  1, 3 u n d  
4 g l e i chze i t i g  m i t  d e n  r a d i o a k t i v e n  A b b a u p r o d u k t e n  e lu-  
ier t .  N a c h  d i e s e m  R e s u l t a t  zu  s c h l i e s s e n ,  v e r m a g  d ie  
P f l a n z e  _ ~ t h y l g r u p p e n  a b z u s p a l t e n  u m  so e ine  I n a k t i v i e -  
r u n g  de s  W i r k s t o f f s  h e r b e i z u f t i h r e n .  

G le i che  U n t e r s u c h u n g e n  m i t  d e r  Graminee Imperata 
cylindrica (L) Pa l . ,  in  w e l c h e r  k e i n  B e n z o x a z i n o n  n a c h -  
w e i s b a r  is t ,  s i n d  v o r g e s e h e n  s. 

Summary. Coix lacryma-]obi L., a b o u t  20 d a y s  o ld  a n d  
g r o w n  o n  w a t e r c u l t u r e s ,  we re  f ed  w i t h  14C-r ing- label led  
s i m a z i n e .  A f t e r  f reeze  d r y i n g ,  t h e  p l a n t  t i s s u e  w a s  e x t r a c -  
t e d  w i t h  c h l o r o f o r m  a n d  8 0 %  e t h a n o l .  T h e  e t h a n o l  ex -  
t r a c t a b l e  a c t i v i t i e s  we re  f r a c t i o n a t e d  o n  a c a t i o n  e x -  
c h a n g e  c o l u m n .  T h e  r a d i o a c t i v e  m e t a b o l i t e s  s e e m  to  be  
i d e n t i c a l  w i t h  2 - h y d r o x y -  4, 6 - d i e t h y l a m i n o  - s - t r i a z i n e  
( h y d r o x y s i m a z i n e ) ,  2 - h y d r o x y -  4, 6 - d i a m i n o  - s - t r i a z i n e  
( a m m e l i n )  a n d  2 - h y d r o x y - 4 - e t h y l a m i n o - 6 - a m i n o - s - t r i a -  
z ine.  

J .  HURTER 

Eidg. Versuchsanstalt fi~r Obst-, Wein- und Gartenbau. 
Sektion P/lanzenschutz, 
8820 Wiidenswil (Schweiz), 30.Juni  1966. 

4 14C.markiertes Simazin, sowie Vergleichssubstanzen wurden uns 
~reundlieherweise v o n d e r  Firma J. R. G~mY AG. zur Verfiigung 
gestellt. 

5 P.H. PLAISTED und M.L.THORNTO~, Contrib. Boyce Thompson 
Inst. 22, 399 (1964). 

6 Der Firma J. R. GEmY AG, Basel mSchten wir ftir das radioaktiv 
markierte Simazin, sowie fiir die Vergleichssubstanzen bestells 
danken. Unser Dank gilt ebenso Herrn Dr. P.W. MOLLER yon der 
Firma J. R. GgIGy AG, der uns mit seinen Ratschlfigell unterstfitzte. 

H y b r i d  F o r m a t i o n  i n  M i x t u r e s  o f  G l o b i n s  f r o m  

D i f f e r e n t  S p e c i e s  

M i x t u r e s  of  d i f f e r e n t  h e m o g l o b i n s  u n d e r  s u i t a b l e  ex -  
p e r i m e n t a l  c o n d i t i o n s  a r e  k n o w n  t o  f o r m  h y b r i d s ,  i.e. 
m o l e c u l e s  w h i c h  c o n t a i n  e a n d  fl c h a i n s  of  t h e  p a r e n t  
h e m o g l o b i n s ,  a c c o r d i n g  t o  t h e  f o l l o w i n g  s c h e m e :  

T h e  m e c h a n i s m  of  h y b r i d  f o r m a t i o n  is s t i l l  n o t  w h o l l y  
c lear ,  a l t h o u g h  i t  m u s t  o b v i o u s l y  be  a s s o c i a t e d  w i t h  t h e  
t e n d e n c y  of  h e m o g l o b i n s  t o  d i s s o c i a t e  i n t o  s u b u n i t s  1,2. 

ANTONINI e t  al. t d e m o n s t r a t e d  t h a t  d i s s o c i a t i o n  of 
h e m o g l o b i n  i n t o  d i m e r s  d o e s  n o t  l e ad  to  h y b r i d  f o r m a -  
t i on .  I t  s e e m s  l i ke ly  t h a t  t h e  h y b r i d s  f o r m  u n d e r  c o n d i -  
t i o n s  in  w h i c h  h e m o g l o b i n  d i s s o c i a t e s  i n t o  s i ng l e  c h a i n s  2. 

H e m o g l o b i n s  a t  n e u t r a l  p H  f o r m  h y b r i d s  o n l y  if i n c u -  
b a t e d  a t  37 ~ for  a v e r y  l o n g  t i m e L  M i x t u r e s  of d i f f e r e n t  

1 E. ANTONINI, J.  WYMAN, ]~. BUCCI, C. FRONTICELLI, and R. 
ROSSI-FANELLI, J. molec. Biol. J, 368 (1962). 
A. ROSsI-FANELLI, ]~. ANTON1NI, and A. CAPUTO, Adv. Protein 
Chem. 79, 73 (1964). 

3 E. R. HUEHNS, G. H. BEAVEN, and B. L. STEVENS, Biochem. J. 
92, 440 (1964). 
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globins kep t  a t  neu t ra l  p H  and  a t  4 ~ for a few hours  do 
no t  show hybr id  format ion .  

In  the  p resen t  work,  mix tures  of d i f ferent  globins and 
hemoglobins  have  been  kep t  in con tac t  for several  days  
a t  neu t ra l  p H  and  at  4 ~ wi th  the  aim of es tabl ishing 
whe the r  under  these  condi t ions  hybr ids  are formed and  
whe the r  globins and  hemoglobins  behave  different ly.  

Materials and methods. H u m a n  and  canine hemoglobins  
were p repared  wi th  to luene  f rom freshly  d r a w n  h u m a n  

Fig. 1. Starch gel eiectrophoresis in the discontinuous buffer systenl 
according to POULIK 5. Stained with nigrosine. (a) = HbA globin; 
(b) = HbA globin + canine Hb globin (6 h after mixing); (c) - HbA 
globin + canine Hb globin (5 days after nlixing); (d) - Canine Hb 

globin. 

adul t  and  canine blood. Globins were p repa red  according 
to  the  m e t h o d  descr ibed b y  ROSsI-FANELLI et  al. 4. 
H u m a n  and canine globins were dissolved in wa te r  a t  a 
concen t ra t ion  of 10 mg/ml .  Al iquots  of the  globin solu- 
t ions  were mixed,  in equal  volumes,  a t  24 h intervals .  The 
pI-I of the  mix tu re  was 7.3 and  the  ionic s t r en g t h  less 
t h a n  10 -a. Mixtures  of oxyhemoglob ins  in the  same con- 
di t ions were p repa red  a t  t he  same t ime.  All solut ions 
were kep t  a t  4 ~ The s ta rch  gel e lect rophoreses  were 
carried out  wi th  the  d iscont inuous  buffer  sys tem accord-  
ing to I~ 5. 

Results. The gel e lect rophores is  expe r imen t s  show t h a t :  
(1) The mix tu re  of globins gives 2 bands  cor responding  to  
the  p a r en t  globins in all the  samples  examined  (Figures 
lb ,  lc, 2b). 2 more  bands  appear  in the  e lec t rophores is  
carr ied out  5 days  af ter  mixing  (Figure lc), a fast  one 
wi th  a h igh ca thodic  mobi l i ty  and  a slow one which re- 
mains  a lmost  a t  the  origin. These last  2 f ract ions increase 
wi th  t ime (Figure 2b) and do no t  correspond to  any  band  
in the  pa ren t  globins (Figures la ,  2a, ld ,  2c) nor  in the  
freshly p repared  mix tu re  (Figure lb) .  (2) The mix tu re  of 
oxyhemoglobins  shows only the  b a n d s  cor responding  to  
the  pa ren t  hemoglobins  even 7 days  af ter  mixing  (Figure 
3). The 2 new fract ions  which are formed by  mixing  the  
globins under  the  descr ibed expe r imen ta l  condi t ions  are 
analogous to the  f ract ions  which  are formed by  hybr id iza-  
t ion of the  hemoglobins  and  m o s t  p ro b ab l y  represen t  
globin hybrids .  

Discussion. Globin is known to  undergo,  a t  neu t ra l  p H  
and low ionic s t rength ,  an associa t ion-dissocia t ion equi- 
l ibr ium in which  d imers  (Mw 32,000) p redomina te ,  b u t  
also monomers  are present% Therefore  it is no t  surpr is ing 
t h a t  hybr ids  are formed in a mix tu re  of h u m a n  and canine 
globins when  these are kep t  t oge the r  for a long t ime even 
at  neu t ra l  p H  and low t empera tu re .  U n d e r  ident ical  ex- 
pe r imen ta l  condi t ions  hybr ids  are no t  fo rmed in appre-  
ciable q u a n t i t y  in mix tures  of the  cor responding  hemo-  
globins. 

This  resul t  agrees wi th  the  conclusion t h a t  the  respec- 
t ive  conformat ions  of hemoglobin  and globin are ve ry  
differentT,2; in part icular ,  it  suggests  t h a t  the  l inkages 
be tween  the  e and fi chains are m u c h  s t ronger  in hemo-  
globin t h a n  in globin. 

Fig. 2. Starch gel electrophoresis in the discontinuous buffer system 
according to POULIK 5. Stained with nigrosine. (a) -- HbA globin; 
(b) - HbA globin + canine Hb globin (7 days after mixing) ; (c) - Ca- 

nine Hb globin. 

Riassunto. Miscele di globine p r epa ra t e  da emoglobina  
u m a n a  c canina,  t enure  a p H  neut ro  e a 4~ mo s t r ano  
dopo alcuni giorni la formazione  di molecole ibride. Nelle 
stesse condizioni  miscele di emoglobine  non p resen tano  
una  formazione s ignif icat iva di ibridi.  I r i sul ta t i  indicano 
c h e i  legami e /~ sono pih fort i  ne l l ' emoglobina  che nella 
globina. 

CARMELA IOPPOLO 

Istituto di Chimica Biologica dell' Universith and 
Centro di Biologia Molecolare del C.N.R.,  Roma 
(Italy), April  18, 7966. 

Fig. 3. Starch gel electrophoresis in the discontinuous buffer system 
according to POULIK a. Stained with nigrosine, (a) = Canine Hb; 

(b) = Canine Hb + HbA (7 days after mixing); (c) = HbA. 
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