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ne syn the t a se  f rom ra t  bra in  is h ighly  sensi t ive to  h e a v y  
meta l  ions. Cu 2+, Cd z+, Hg  ~+ and Zn 2 ~-completely inh ib i ted  
the  enzymat i c  synthes is  of carnosine and homocarnos ine .  
This charac ter i s t ic  p r o p e r t y  resembles  t h a t  of su l fhydry l  
enzymes,  e.g, bra in  L-glutamate  decarboxylase  ~2. 0.1 m M  
of Li+, Ni2+ and  Ca z+ also inhib i ted  the  enzyme bu t  to a 
lesser ex ten t .  

Among  the  CNS agents  t es ted  a t  1 m M ,  norepinephr ine ,  
a -methy l  D O P A  and ch lorpromazine  appeared  to inh ib i t  
the  enzyme a p p r o x i m a t e l y  50% while hydroxy lamine ,  
epinephrine,  dopamine  and D O P A  had  no s ignif icant  
effect. In  our earlier s t u d y  ~a, the  enzyme was p repa red  in 
the  absence of d i th ioe ry th r i to l  and we found t h a t  1.5 m M  
of hydroxy lamine ,  a -me thy l '  DOPA,  dopamine,  norepi-  
nephr ine  and ep inephr ine  inhib i ted  the  enzyme ac t iv i ty  
44% or grea te r  while D O P A  had  no effect. The inhib i t ion  
by  hydroxy lamine ,  ep inephr ine  and  dopamine  observed 
previous ly  m a y  be involved wi th  the  avai labi l i ty  of free 

su l fhydry l  groups on the  enzyme since the  enzyme ac t iv i ty  
is ve ry  labile in the  absence  of a su l fhydry l  reagent .  Chlor- 
promazine ,  a l though s t imu la to ry  a t  low concen t ra t ion  
(10 -4 M) in earlier s tudy,  inhib i ted  the  enzyme 45% at  
10 -a M. These con t r ad i c to ry  effects  have  also been  re- 
por t ed  in o ther  enzyme sys tems,  e.g., the  mi tochondr ia l  
ATPase  is s t imula ted  by  ch lorpromazine  below I • 10 -~ M 
b u t  is inhib i ted  by  ch lorpromazine  above 1 x 10 4 M14. 
Our p resen t  f inding t h a t  ch lorpromazine  is capable  of 
inhib i t ing  the  syn the t a se  in vi t ro  m a y  explain  the  in vivo 
f inding by  MARSHALL 1~ t h a t  ch lorpromazine  lowered the  
levels of carnosine and homocarnos ine  in ra t  bra in  b u t  had  
no effect  on the level of hist idine.  
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Summary.  Quan t i t a t i ve  and qua l i ta t ive  differences in auxin-oxidases  ex t rac ted  f rom aux in -dependen t  (S) or auxin- 
i ndependen t  (MB) sycamore  cells were analyzed.  MB auxin-oxidases  have  a h igher  act ivi ty ,  bu t  the  molecular  weigh t  
of th is  enzymat i c  complex  is lowered by  freeze-drying,  w i t h o u t  loss of the  act iv i ty .  Correlat ions wi th  auxin- indepen-  
dence are discussed in th is  contex t .  

Cul tured sycamore  t issues are represen ted  by  2 strains,  
an a u x i n - i n d e p e n d e n t  pheno typ ic  var ian t  (MB) 1 and  the  
original a u x i n - d e p e n d e n t  s t ra in  (S) ~. This auxin- in-  
dependence  migh t  be a t  least  expla ined by  2 hypo theses  : 
1. the  a m o u n t  of 3-indolyl-acetic acid (IAA) synthes ized  
via t r y p t o p h a n  is h igher  in MB t h a n  in S ; 2. the  inact iva-  
t ion of IAA by  enzyme sys tems  is lower in MB t h a n  in S. 
The first  exp lana t ion  was in fact  no t  t rue ;  as previous ly  
demons t ra ted3 ,  b o t h  s t ra ins  producing  a similar level of 
IAA af te r  incuba t ion  wi th  labelled t r y p t o p h a n .  The aim 
of t he  p re sen t  paper  was to t e s t  the  last  hypothes is ,  
ana lyz ing  the  a m o u n t  of IAA des t royed  in vi t ro  by  ex- 
t r ac t s  of t issues f rom bo th  s t ra ins  (S and MB). 

P re l iminary  expe r imen t s  indica ted  t h a t  crude ex t rac t s  
did no t  des t roy  IAA, even when  cofactors  such as MnCI~ 
and 2, 4-dichlorophenoH, 5 were added.  The t issues prob-  
ably  conta ined  endogenous  inhibi tors  l ibera ted during 
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Fig. 1. Elution patterns of G 25 pre- 
purified extracts from 5 g fresh (A) 
or 500 mg freeze-dried (B) strain MB 
tissues on Sephadex G 100. Fraction 
volume : 4.2 ml. Elution speed : 24 ml/h, 
temp.: 4~ ~ 0.5. Open circles, pro- 
teins; plain circles, optical density; 
squares, IAA destroyed. 
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h o m o g e n i z a t i o n  6. Therefore ,  e x t r a c t s  were pur i f ied  by  gel 
f i l t r a t ion  on S e p h a d e x  co lumns .  E x p l a n t s  were g rown on 
s y n t h e t i c  aga r  m e d i u m  7 c o n t a i n i n g  (S) or n o t  (MB) 1 m g  
of 2 ,4 -d i ch lo rophenoxyace t i c  acid/1. Suspens ion  cu l tu res  
were g rown on iden t ica l  m e d i u m ,  w i t h o u t  agar.  H o m o -  
gen iza t ion  was c o n d u c t e d  f rom 5 g F W  (or 500 m g  DW )  
a t  1 ~ in T r i s - E D T A  buf fe r  p H  8.1 by  m e a n s  of a g lass  
beads  h o m o g e n i z a t o r  s du r ing  3 m i n  af te r  a p r e - h o m o -  
gen iza t ion  in a Po t t e r .  M e r c a p t o e t h a n o l  (0.57 ixmoles) 
and  N a  disulf i te  (1.26 mmoles )  were added  to reduce  
ox ida t i v e  reac t ions .  Glass  beads  were e l imina t ed  b y  
s iev ing  an d  50 m m o l e s / m l  of CaC12 were added  to e l imina te  
pec t ins .  Th e  e x t r a c t  was  t h e n  cen t r i fuged  a t  -}-1 ~ for 30 
m i n  a t  40,000 x g .  

The  s u p e r n a t a n t  was  collected and  p laced on a 30 • 2.5 
c m  c o l u m n  of S e p h a d e x  G 25. E l u t i o n  was  m a d e  b y  
b o r a x - p h o s p h a t e  buf fe r  5 m M ,  p H  8.2 9. The  f i rs t  pea k  of 
p ro te ins  was  i m m e d i a t e l y  ref i l tered on a G 100 c o l u m n  
u n d e r  t h e  s am e  condi t ions .  E a c h  f rac t ion  was  a s s a y e d  for 
p ro te in  c o n t e n t  b y  t he  Fol in  t e c h n i q u e  10 and  IAA-ox ida se  
act ivi tylX b y  t h e  modi f ied  Sa lkowski  r e agen t  12, w i th  10 -4 
M MnC12 an d  10 5 M p -coumar i c  acid. 

IAA-oxidase activity of Sephadex G 100 purified extracts from freeze- 
dried S attd ~{B tissues 

Strains 

S MB 

Maximal activity of IAA destroyed per h/ixg 
protein of the same fraction (%) 21.2 43.8 

Mean IAA-ox activity/mean protein content ([zg) 12.3 23.1 

Mean IAA-ox activity/total protein con tent of the 
whole extract (~g) 1.5 2.6 

IAA-ox, IAA-oxidase 

I A A  oxidase  was  f i rs t  c o m p a r e d  for S a nd  MB. As can  
be seen in the  Table,  the  a u x i n - i n d e p e n d e n t  s t r a in  (MB) 
possesses  a h ighe r  ac t iv i ty .  Conse que n t l y ,  t he  s econd  
h y p o t h e s i s  c a n n o t  a c c o u n t  for the  i nde pe nde nc e  of MB. 
I t  h a s  to be no t iced  t ha t ,  on d i f fe rent  a u x i n - i n d e p e n d e n t  
ma t e r i a l s  suc h  as crown-gal ls  or h a b i t u a t e d  cu l tures ,  t h i s  
fac t  was  also r epor t ed  ~3-~5. The n ,  the  e lu t ion  d i a g r a m s  of 
MB e x t r a c t s  ob t a ine d  f rom f resh  (Figure  1A) or freeze- 
dr ied (Figure 1B) ma te r i a l  were ana lyzed .  W h e n  f resh 
t i s sues  were ex t rac ted ,  t he  peaks  of m a x i m a l  IA A-  
ox idase  a c t i v i t y  a nd  m a x i m a l  p ro te in  c o n t e n t  were 
e lu ted  s i m u l t a n e o u s l y .  B y  con t ra s t ,  w h e n  freeze-dr ied 
t i s sues  were ana lyzed ,  the  2 peaks  were dis t inct .  Th i s  
p h e n o m e n o n  did no t  occur  for S, as ind ica ted  in F igure  2. 
F r o m  its  e lu t ion  pa t t e rn ,  it  was  possible  to de t e rmine  t h e  
mo lecu la r  we igh t  (MW) of I A A - o x i d a s e  16. W h e n  s t r a i n  
MB was  freeze-dried a nd  s tored,  the  MYV of a u x i n - o x i d a s e  
(11,400 ~= 3,000) was  lowered to the  ha l f  of i ts va lue  in 
f resh  m a t e r i a l  (27,000 ~ 5,000). D u r i n g  t he  f reeze-dry ing  
procedure ,  a d e g r a d a t i o n  of t he  e n z y m a t i c  p ro te in  took  
place, w i t h o u t  i nduc ing  a loss of the  ac t iv i ty .  Such  a 
d e g r a d a t i o n  d id  no t  occur  w h e n  S was  f reeze-dr ied (MW: 
33,800 ~_ 5,000). I t  is well e s t ab l i shed  t h a t  m a n y  e n z y m e s  
d e s t r o y  IAA.  Consequen t ly ,  t he  a c t i v i t y  repor ted  on 
F igure  1A m i g h t  be in fac t  t he  s u m m a t i o n  of the  ac t iv -  
ities of severa l  enzymes .  Moreover,  the  w i d t h  of the  IAA-  
ox idase  pe a k  m i g h t  ind ica te  t h a t  it  is a m i x t u r e  of dif- 
fe ren t  prote ins ,  wh ich  are n o t  p rope r ly  s epa ra t ed  on 
S e p h a d e x  G 100. D u r i n g  f reeze-drying,  some h igh  M W  
e n z y m e s  of t he  IAA-ox idase  c omple x  could be al tered.  
The  smal l e r  IAA-ox idase  pe a k  which  can  be not iced  in 
F igure  1B m i g h t  be due  to e n z y m e s  - no t  de s t royed  b y  
f reeze-dry ing  - wi th  a lower MW.  The  M W  va lues  pre-  
s en t ed  for i n t a c t  I A A - o x i d a s e  c omple x  cor respond  to 
those  found  for lenti l  root  pe rox idase  iv a nd  po lypheno l -  
ox idase  ~s. Therefore ,  it  can  be s u p p o s e d  t h a t  these  two 
e n z y m e s  are des t royed  by  f reeze-drying,  in Acer cul tures .  
For  a s imi la r  mater ia l ,  an  al loster ic  t y p e  of e nz yme  regula-  
t ion  was  p o s t u l a t e d  1% in re la t ion  to the  possible  ex is tence  
of e n z y m e  s u b u n i t s .  Our  p r e s e n t  d a t a  do no t  indica te  a n y  
direct  cor re la t ion  b e t w e e n  I A A - o x i d a s e  a c t i v i t y  a n d  t he  
a u x i n  independence .  

1.0 60 
% 

-150 50 
0.8 

>" ~ 40 "E 

0.4 100 ~ 
0 20 

02 -o 

5O 
i i 

- -  20 25 10 35 40 

Fractions 

Fig. 2. Elution pattern of a G 25 prepurified extract from 500 mg 
freeze-dried strain S tissues on Sephadex G 100. See Figure 1. 
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