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FORMATION I N D U I T E  DE CYTOCHROME P E R O X Y D A S E  CHEZ LA L E V U R E  

par  

H. C H A N T R E N N E  

Laboratoire de Chimie biologique, Faculld des Sciences, Universit; de Bruxelles (Belgique) 

EPHRUSSI ET SLONIMSKI1, ~ on t  mon t r6  que  la levure  cult ivde en anadrobiose  es t  d6pou rvue  
d ' u n  cer ta in  h o m b r e  d ' e n z y m e s  d 'oxydor6duc t ion ,  n o t a m m e n t  du  sys tbme  WARBURG-KEILIN, e t  qu ' i l  
suffit d 'a6rer  la levure  en milieu glucos6 pour  qu 'el le  acqui~re t o u s l e s  e n z y m e s  et  t r a n s p o r t e u r s  
d'61ectrons de ce sys t~me.  

A la liste des e n z y m e s  don t  la fo rmat ion  es t  indui te  pa r  l 'oxyg~ne  dans  la levure,  nous  a v o n s  
a jout6  r 6 c e m m e n t  la catalaseS; nous  p o u v o n s  y joindre  m a i n t e n a n t  la cy toch rome  peroxydase .  

Cet  enzyme,  que  nous  avons  dos6 selon ABRAMS et al. 4 dans  les a u t o l y s a t s  de levure,  n ' ex i s t e  
qu'A l '6 ta t  de t races  (Q = o.o2) dans  la levure  cul t ivde en ana6robiose,  et  il appa ra f t  en  q u a n t i t 6 s  
consid6rables  au  ccurs  de l 'a~rat ion.  (Q = 1.63 apr~s 6 heures  d ' a~ra t ion  en milieu glucos6 s ans  source  
d ' azo te  assimilable.)  

Le m u t a n t  "pe t i t e  colonie" d'EPHRUSSI 5 forme la cy toch rome  pe roxydase  dans  les m~mes  
condi t ions*.  

On  se souv iend ra  que  l ' a6ra t ion  fai t  appa ra f t r e  le cy t och rome  c 1, 2 et  la catalase  3 chez ce m u t a n t ,  
s ans  qu ' i l  se forme j a m a i s  de c y t o c h r o m e  oxydase .  La  fo rma t ion  de cy toch rome  c sous  Fac t ion  de 
l 'oxyg~ne dans  ces cellules d6pourvues  de cy t och rome  oxydase  sembla i t  paradoxale2;  elle s ' exp l ique  
peut -6 t re  pa r  la fo rma t ion  de cy t och rome  pe roxydase  qui  6 tabl i ra i t  le lieu m a n q u a n t  en t re  le cy to-  
ch rome  c et  l 'oxyg~ne,  pa r  l ' in term6dia i re  de l ' eau oxyg6n6e qui  se forme tou jou r s  dans  des  cellules 
expos6es ~ l 'air.  
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* Une  souche du m u t a n t  "pe t i t e  colonie" nous  a 6t6 g6n6reusemen t  donn6e pa r  M. EPHRUSSI; 
nous  l 'en remerc ions  bien v ivemen t .  

T H E  E F F E C T  OF D R Y I N G  AT 110 ° ON SODIUM D E O X Y R I B O N U C L E A T E  

by  
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I t  was es tab l i shed  some years  ago I t h a t  d ry ing  of sod ium deoxyr ibonuc lea t e  (DNA) over  
phosphor ic  oxide caused  irreversible changes  wh ich  b r o u g h t  abou t  a decrease in i ts  solut ion viscosi ty .  
These  changes  were genera l ly  regarded as phys ica l  in n a t u r e  and  e l emen ta l  ana lyses  ~-4 of D N A  have  
u sua l l y  been m a d e  on samples  wh ich  have  prev ious ly  been dried over  phosphor i c  oxide a t  I i o  ° 
in vacuo for per iods  long e n o u g h  to ob ta in  c o n s t a n t  weight .  T h a t  changes  o t h e r  t h a n  phys icM were 
poss ib ly  involved  in such d ry ing  m i g h t  have  been ind ica ted  b y  t he  p h o s p h o r u s  c o n t e n t s  which  were 
a lmos t  a lways ; l ess  t .ban t h e  theoret ica l  va lue  of 9.3 % and  rare ly  g rea te r  t h a n  8.9 %.  
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In  this labora tory  fur ther  indications t ha t  intensive drying at  I IO ° might  have chemical effects 
were obtained in studies of the electrometric t i t ra t ion curves of DNA from various sources ~. In  t h t  
cont inuous t i t rat ion of DNA not  previously dried, the back t i t rat ion curves after acid t rea tmene  
(i.e. f rom ca. p H  2 to i i )  and alkali t r ea tmen t  (i.e. f rom ca. p H  12 to 3) were not  coincident and 
from a s tudy  of the curves it was concluded tha t  a slow hydrolysis of internucleotide linkages was 
occurring in the more alkaline solutions (cf.S). In  agreement  with this  the numbe r  of secondary 
phosphoryl  groups t i t ra t ing after alkali t r ea tment  was always greater  than  after  acid t rea tment ,  
which has no such effect (e.g., for t h y m u s  DNA the no. of secondary phosphoryl  groups per  4 g 
a toms  of P are o.54 and 0.33 after  alkali and acid t rea tment ,  respectively; for herring sperm DNA 
the corresponding figures are 0.28 and o.18). This view gains fur ther  suppor t  from the observat ion 
tha t ,  under  conditions where the time of contact  with alkali is never greater than  3 ° sec T , the two 
back t i t ra t ion curves are, in fact, exactly coincident s and this eliminates other  possible explanat ions 
t ha t  could be advanced 5. 

However,  when DNA was dried over phosphoric  oxide at IiO ° (o.oi m m  Hg) for 3 ° minutes  
before it was dissolved and t i t ra ted by  the continuous method (i.e., under  conditions where alkaline 
hydrolysis  can occur owing to the greater t ime of contact  with alkali) the discrepancy between the 
two back t i t ra t ion curves was significantly less than  wi th  DNA not  previously dried. This implied 
t ha t  drying at  1 lO ° rendered the DNA less susceptible to hydrolysis by  alkali and could be explained 
by  hydrolysis  during the drying process of the same type of linkage as is at tacked by  alkali. The 
n u m b e r  of secondary phosphory l  groups revealed in the back t i t rat ion after acid t r ea tment  is indeed 
slightly greater  for DNA which has been previously dried at  IiO ° (Ref. 5, Table I), a l though this 
difference cannot  be reliably deduced. 

Other  evidence for such an effect of drying at  i io ° in vacuo has been adduced by  SIMMONDS, 
CHAVOS AND ORBACH 9 who have shown tha t  if t h y m u s  DNA is heated at  I IO ° over phosphoric  oxide, 
wi th  no prior  removal  of the 3 ° % or so of moisture usually present  in "a i r -dry"  samples, then  the 
percentage of hydrogen in the solid when free from water  is greater  than  in samples dried by  an 
al ternat ive technique. In  this lat ter  method the bulk of the moisture is removed by storage over 
phosphoric  oxide in vacuo at  room temperature .  The authors  consider tha t  a hydrolytic reaction has 
occurred during the drying at  i io ° with the uptake  of the elements of water.  Moreover, the milder 
drying technique gives samples containing 9.2-9.4 % P, in accordance with the accepted formulae. 

These experiments  and the t i t ra t ion data  already described strongly suggest tha t  heat ing DNA 
at i i o  ° in vacuo in the presence of a considerable am oun t  of moisture leads to hydrolysis  of inter- 
nucleotide linkages wi th  release of secondary phosphoryl  groups. DNA_ which has been dried at I i o ° is, 
on this view, less susceptible to alkaline hydrolysis because the weaker internucleotide linkages which 
would be the first to be at tacked by  alkali have already been rup tured  during the drying process. 

In  addition to this hydrolytic effect, drying at  IiO ° for 3 ° minutes  S or one day 1° reduces the 
characteristic difference between forward and back t i t rat ion curves and eliminates it entirely after  
4 day sl°. This feature of the t i t ra t ion curves is associated with hydrogen bonding of t i t ra table  groups 11 
so t ha t  the hydrogen bonds of the double helical s tructure,  regarded as present  in the moist  fibre 12, 
mus t  gradually be destroyed by drying at  i i o  °. A similar effect of heat  has been observed with 
DNA solutions13,14 and optical 1~ and X-ray  studies is also show tha t  intensive drying produces a less 
ordered structure.  
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