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was di rec t ly  inves t iga ted  in d i s rup ted  epimast igotes .  
Figure 2 shows, however ,  t h a t  no catalase  ac t iv i ty  could 
be de tec ted  in the  ep imas t igo te  homogena te .  The possible 
exis tence of cataIase inhibi tors  in the  h o m o g e n a t e  m a y  
be excluded by  compar ing  the  ac t iv i ty  of beef  l iver cata-  
lase (Sigma Chemical  Company ;  C-100) in homogena te -  
con ta in ing  and  homogena te - f ree  react ion mixtures ,  
respec t ive ly  (Figure 2). In  con t ras t  to these  nega t ive  
results,  peroxidase  ac t iv i ty  could be d e m o n s t r a t e d  in the  
ep imas t igo te  homogena te  (Figure 2) and also in t he  par-  
t icu la te  f ract ions  ob ta ined  the re f rom (Table). Peroxi-  
dase ac t iv i ty  was closely associated wi th  the  par t i cu la te  
480 •  and 680 •  fract ions,  which  included the  micro- 
bodies  (Figure 1B). The non- sed imen tab le  f rac t ion at  
105,000 • g showed a significant,  t hough  lower, peroxidase-  
specific ac t iv i ty ,  which  migh t  reflect  the  release of enzyme 
f rom microbodies  b roken  dur ing  cell f rac t ionat ion .  In  
the  absence of ascorbate ,  the  ra te  of hydrogen  peroxide  
decompos i t ion  b y  the  mic robody-con ta in ing  f ract ions  
was negligible (0-3% of the  ra te  in the  presence  of 
ascorbate) .  

Discussion. DAB pos i t iv i ty  is s t anda rd  cytochemicaI  
evidence for the  ident i f ica t ion  of ca ta lase-conta in ing  
microbodies  ~ ,, 1,, 20 b u t  the  react ion is also posi t ive  wi th  
pe rox idase~-"a  and cy toch rome  oxidase~2,21,~. The 
presence  of peroxidase  in T. cruzi microbodies  is in good 
ag reemen t  wi th  a) tile p re fe ren t  d i s t r ibu t ion  of peroxi-  
dat ic  ac t iv i ty  in the  paras i te  h igh dens i ty  f ract ions 

(Table); b) the  fact  t h a t  peroxidases  select ively oxidize 
donors  hav ing  the  enediol s t ructure ,  such as ascorba te  ~s 
(Figure 2 and Table),  and  c) the  cy tochemica l  demons t r a -  
t ion of peroxidase  in T. cruzi by  KALLINICOVA 25. Par t ic i -  
pa t ion  of cy toch rome  oxidase in DAB perox ida t ion  m a y  
be excluded by  the  res t r ic ted  d i s t r ibu t ion  of the  electron-  
opaque  mater ia l  in Figure  1. The a p p a r e n t  absence of 
cata lase  in T. cruzi microbodies  recalls s imilar  nega t ive  
observa t ions  w i th  microbodies  f rom Trichomonas/oetus 26. 
Fur the rmore ,  inves t iga t ion  of cata lase  in o ther  Trypano- 
somatidae 27- ~, and  Trichomonas a0, w i th  m e t h o d s  di f ferent  
f rom the  one employed  by  us, failed to  d e m o n s t r a t e  
s ignif icant  amo u n t s  of enzyme in these  organisms.  T. 
brucei has no catalase,  bu t  shows peroxidase  ac t iv i ty  ". 
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Summary. The t ryps in-sens i t ive  sites in the  labile hinge region of the  myosin  molecule are located wi th  he igh tened  
accuracy ( 4- 2 nm) by  electron microscopy as lying a t  70, 85, 95, and 103 n m  from the  C- terminus  of the  rod sect ion 
of the  molecule. 

A res t r ic ted  region wi th in  the  rod sect ion of the  myosin  
molecule lying at  70-110 n m  from the  C- terminus  shows 
special proper t ies  including high suscept ib i l i ty  to pro- 
teases  a-7 and  to t he rma l  dena tu ra t i on  ~. Fc has  been  
t e rmed  the  hinge region, and  a role in muscle shor ten ing  
has been  proposed  8-~~ The loci m u s t  suscept ible  to  
t r yp t i c  a t t ack  have  been inferred f rom the  molecular  
weights  of digest ion p roduc t s  or de t e rmined  in the  e lectron 
microscope 7, ~, ~2 I r epor t  here a more  accurate  mapp i n g  
of t he  sites of t ryp t i c  a t t ack  on myos in  t h a t  has  been 
aggrega ted  into segment  s t ruc tures  or on similar  arrays 
of l ight  meromyos in-C (LMM-C), which is a C- terminal  
f r agmen t  of myosin  t h a t  is l ibera ted  by  digest ion wi th  
BrCN ~a, and which conta ins  mos t  of the  hinge region. 
Advantageous ly ,  the  molecules in the  p lanar  a r rays  are 
held s t r a igh t  by  con tac t  wi th  neighbors,  and  posi t ions 
of digested margins  can be accura te ly  measured  in the  
e lectron microscope.  

Myosin and LMM-C were p repa red  ~a-~ and aggregates  
were grown by  dialysis-di lut ion ~6 to a final concen t ra t ion  
of 0.22 ~I  calcium acetate .  The resul t ing myos in  aggre- 
gates were al igned segments  16, and those  wi th  LMM-C 
were a segment  s t ructure ,  phase  F ' ,  w i th  an over lap 
w i d t h  of 88 • 4 n m  and a fringe w i d t h  of 12 • 2 n m  
(all l imits  of error are s t a n d a r d  deviat ions) .  LMM-C was 
also aggrega ted  by  dialysis-di lut ion f rom 0.7 M to 0.5- 
0.59 M calcium b u t y r a t e  to give a new segment  s t ructure ,  
phase  R, wi th  an over lap w i d t h  of 64 • 2 n m  and a 
fringe w i d t h  of 30 • 1 nm. 
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Samples  of t he  aggregates  suspended  in t he i r  d ia lysis  
so lu t ions  were diges ted a t  20~ w i t h  t r y p s i n  in a 1:255 
mass  r a t io  to  myos in  or 1:92.2 to  LMM-C. A n o t h e r  sample  
of m y o s i n  segmen t s  was  t r an s f e r r ed  to 0.5 M a m m o n i u m  
ace t a t e  p r io r  to  d iges t ion to  s t u d y  the  effect  of sa l t  com- 
posi t ion .  A l i q u o t s  r e m o v e d  a f te r  v a r y i n g  t imes  were 
q u e n c h e d  w i t h  chi l led so lu t ions  of soybean  t r y p s i n  in- 
h ib i to r ,  a n d  spec imens  were m o u n t e d ,  n e g a t i v e l y  s ta ined ,  
a n d  e x a m i n e d  in t he  e lec t ron  microscope ~6. 

The  F igure  s u m m a r i z e s  for t he  d i f fe rent  d iges t ions  the  
d i s t ances  of scission loci f rom the  over lap  margins ,  i.e., 
t h e  l eng ths  of t h e  res idua l  l i g h t - m e r o m y o s i n  f ragments .  
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Cumulative frequency graphs of the distances from the C-termini of 
the molecules to scission sites in tryptic digestions of segment struc- 
tures of myosin and LMM-C. 

To avoid  t he  a r t i f a c t -p rone  g roup ing  of m e a s u r e m e n t s  
in to  ranges,  t he  d a t a  are p lo t t ed  as c u m u l a t i v e  f r equency  
graphs ,  r a t h e r  t h a n  as h i s tog rams .  E a c h  u n i t  s tep  in  a 
b r o k e n  line cor responds  to  one d a t u m ,  a n d  the  s tep  
he igh t s  are inverse ly  p r o p o r t i o n a l  to  t he  t o t a l  n u m b e r  of 
m e a s u r e m e n t s  in  each series, so t h a t  average  slopes re- 
f lect  t he  densi t ies  of d a t a  points .  

The  d iges t ions  of myos in  show a single site of pre-  
d o m i n a n t  a t t a c k  in each  so lvent ,  b u t  t h e  si tes differ:  
103 s 2 n m  f rom the  C- t e rminus  in a m m o n i u m  ace t a t e  
solut ion,  b u t  95 =k 2 n m  in ca lc ium aceta te .  Whi le  ve ry  
close s i tes  c a n n o t  be d i s t ingu i shed ,  S t u d e n t ' s  t - tes t  
suggests  t h a t  t he  95-rim a n d  103-rim si tes  differ  signifi-  
c a n t l y  a t  b e t t e r  t h a n  t h e  0 .1% level. The  r e m a i n i n g  
scission si tes for myos in  m o s t l y  c lus te r  a b o u t  70 n m  or 
85 rim, w i t h  one scission a t  103 n m  in ca lc ium ace ta te .  
All of th i s  fi ts w i t h  the  o b s e r v a t i o n  7 t h a t  br ief  t r y p t i c  
d iges t ion of dissolved myos in  yields  l i gh t -meromyos in  
molecules  a b o u t  90 n m  long, b u t  70 n m  long upon  f u r t h e r  
digest ion.  

The  d iges t ion  o5 phase  F '  of LMM-C in ca lc ium ace t a t e  
largely  m a t c h e s  t h a t  of myos in  in the  same solvent ,  b u t  
w i t h  less c lear ly  d e m a r c a t e d  scission a t  t he  95-nm site, 
wh ich  lies nea r  the  N - t e r m i n u s  of LMM-C. Thus  t he  t y p e  
of so lven t  is the  ma jo r  f ac to r  gove rn ing  specif ici ty  of 
a t t ack .  

In grea t  con t ras t ,  the diges t ion  of phase  R of LMM-C 
show-s a g rea t  loss of specif ic i ty  of a t t ack .  A wide r ange  
of sites t h r o u g h o u t  the  h inge  region is r ap id ly  cleaved.  
Thus,  ca lc ium b u t y r a t e  ha s  r ende red  suscept ib le  m a n y  
add i t i ona l  si tes w i t h i n  t he  h inge  region. This  fact,  com- 
b ined  w i t h  t h e  obse rva t i on  t h a t  LMM-C yields ordered,  
t h o u g h  a b e r r a n t  aggregates  in ca lc ium b u t y r a t e  solut ion,  
suggests  t h a t  t h i s  sa l t  induces  an  a l t e r a t i on  in the  LMM-C 
molecule  t h a t  is l imi ted  to t he  h inge  region. 
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Summary. Catalase  is p a r t i a l l y  i n a c t i v a t e d  i r revers ib ly  in anae rob ic  so lu t ions  c o n t a i n i n g  t o g e t h e r  L ( + ) - a s c o r b a t e ,  
m o n o d e h y d r o - L ( + ) - a s c o r b a t e ,  a n d  d i d e h y d r o - L ( + ) - a s c o r b a t e .  Tile e x p e r i m e n t s  ind ica te  t h a t  m o n o d e h y d r o - L ( + ) -  
a sco rba t e  i n a c t i v a t e s  ca ta lase .  

ORR 1-4 h a t  die lange b e k a n n t e  u n t e r  aerobe~z Bedin-  
g u n g e n  zur  I n a k t i v i e r u n g  yon  Ka ta l a se  d u r c h  z ( + ) -  
A s c o r b a t  f t ihrende  R e a k t i o n  auf  mo leku la r e r  E b e n e  un-  
t e r s u c h t  und  zuletzt2,  a beschr ieben ,  dass  u n t e r  ae rober  
I n k u b a t i o n  der  K a t a l a s e  m i t  c ( + ) - A s c o r b a t  oder  z ( + ) -  
A s c o r b a t  u n d  Kupfe r i onen  (pH 7,0) e n t s t e h e n d e  H y d r o -  
xyl-  oder  P e r h y d r o x y l r a d i k a l e  das  A p o p r o t e i n  der  K a t a -  
lase je n a c h  B e d i n g u n g e n  un t e r sch i ed l i ch  ver&ndern.  
Die L i t e r a t u r  zu d iesem P r o b l e m  ist  in den  A r b e i t e n  1-4 
ausf i ih r l ich  darges te l l t .  B is lang  is t  noch  n i c h t  u n t e r s u c h t  
worden ,  ob  n i c h t  z ( + ) - A s c o r b a t ,  Monodehydro-L( -F) -  
a s c o r b a t  oder  D i d e h y d r o - L ( + ) - a s c o r b a t ,  Subs t anzen ,  die 
bei  den  ill der  L i t e r a t u r  m i t g e t e i l t e n  E x p e r i m e n t e n  im- 
mer  n e b e n e i n a n d e r  vorl iegen,  u n t e r  a*zaeroben B e d i n g u n -  
gen K a t a l a s e  inak t iv ie ren .  

Material and Methode~. Reine  kr i s ta l l ine  D idehydro -  
L (+ ) - a sco rb in s t t u r e  w u r d e  n a c h  dem  V e r f a h r e n  yon  
STAUDINOZER u n d  ~VEIs s, M o n o d e h y d r o - L ( + ) - a s c o r b a t  

d u t c h  K o m p r o p o r t i o n i e r u n g  yon  L ( + ) - A s c o r b a t  u n d  
D i d e h y d r o - L ( + ) - a s c o r b a t ,  wie bei  YON FOERSTER et  al. 6 
beschr ieben ,  herges te l t t .  E x t r e m  re iner  St icks toff  de r  Fa .  
Messer, Gr ieshe im,  wurde  m i t  d e m  Ox i so rbsys t em der  
gleiehen F i r m s  naehgere in ig t .  Wasser  wurde  deionis ier t  
und  zweimal  in  e iner  Q u a r z a p p a r a t u r  dest i l l iert .  Die 
i ibr igen Chemika l i en  w a r e n  ana lysen re ine  Hande l s -  
p roduk te .  Die V o r i n k u b a t i o n  der  Ka t a l a se  erfolgte  bei 
25~  in e iner  S t icks tof fa tmosph&re .  Das  Schu tzgas  
s t r 6 m t e  m i t  120 ml  �9 m in  -1 fiber die ill e inem fOberdruck- 
ven t i l  ve r sch lossenen  Ko lben  bef indl iche  Reak t ions l6sung .  
Zur  Fes t s t e l l ung  der  k a t a l a t i s c h e n  Aktivi t~i t  der  K a t a -  
lase b e s t i m m t e n  wir  die anfS.ngliche Reak t ionsgeschwin -  
d igke i t  der  Zer se tzung  yon  Wasse r s to f fpe rox id  d u r c h  
Ka ta l a se  bei  25 ~ C. Ausser  bei  der  U n t e r s u c h u n g  der  p H -  
Abh~ug igke i t  der  R e a k t i o n  wurde  be i  p H  7,0 gearbe i te t .  
Es  wurde  die A b n a h m e  der  E x t i n k t i o n  bei  240 n m  Wel-  
lenl~nge in e inem U V - S p e k t r a l p h o t o m e t e r  S P  800 A m i t  


