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S U M M A R Y  

Ribitul  d e h y d r o g e n a ~  from Aerobacler mero~enes strain t033 acted only on ribitoL 
but  was induced bo th  by  ribit01 and  by  v-arabitol .  The  induct ion of  t | , is enzyJ,~e by 
D-arabitol was shown to depend  on its metai~flism. A m u t a n t  which produced  ribitol 
dehydrogena.~e cons t i tu t ive ly  was isolated, in which the format ion  of  this enzyme was 
appa re n t l y  no longer regulatexl by  the inducer,  a l though catabol i te  repression con- 
t inued  to  exe r t  its influence. Ribitol dehydrogenase  was obl iga tory  for the  uti l ization 
of  r ibi tol  unde r  bo th  aerobic and anaerobic  condit ions.  Under  anaerobic condi t ions  
the g rowth  ra te  on ribitol was severely limitex| by inadequa te  hydrogen  acceptors  
and was ~t imulated by  the  addit ion of  fumara te  to the g rowth  medium.  

1 N T|~C#DU(TI'I(~N 

A~obacter  aerogenes strain zo33 has been shf~wn tc~ grf~w on ribitM, glycerol, D- 
arabi tol ,  D-mannitol ,  1)-sorbitol and  myo-inosi tol  a~ ~)le sources of  carbon and 
energy  t~L A, acvoge~'.es strains P R L  R3 and ATCC 9621 have also been shown to 
uti l ize ribitol  as a sole source of  carbun and .nerg.v '  *,~tracts of  these cells were 
found  to  conta in  ribitol  d e h y d r o g e n a ~  (r ibi toI-DPN oxidore~|ucta.se) which con- 
ve r t ed  ribitol  t;; r~-ribulose s-~*. in the  case of  A. aerogenes strain P R L  R 3, high revels 
of  the enzyme  were  aL~x~ repor ted  in cell5 grown on i~-arabitol L-arabit~:l and xyl,.'zol s. 

E x t r a c t s  of  s train xo33 grown on ribitol were aL~o found to  contain a ribitol 
dehydrogenase  which reduced DPN in the pre.~nce of  ribitol. The  present  studies 
wer~ unde r t aken  to  de te rmine  the  specificity of induct ion of  thi.~ enzyme  under  con- 
dit ions such tha t  the  compound  restful for induct ion wa~ not  metabol ized to a signi- 
ficant ex ten t .  The  s~,bstrate specificity of  the enzyme and  its role in the adaptS_re 
uti l izat ion of  ribitol under  aerobic and anaerobic condit ions were also invest igated.  

MATER1AL.'i A N D  ME'I 'HOI).  ~ 

Chemicals 

Crystal l ine pyr id ine  nw' lcot ides  were ob ta ined  from Pabst  Laborator ies ;  ribitol, D- 
arabitol ,  L-arabitoi,  meso-erythr i to l ,  o-dulei_tol and D-ribo.~ from Pfanst iehl  Labora-  
tories;  u)-.c~rbitol f rom 11. M. Chemical Company,  l.tcl. ; glycerol from blerck and  Co. ; 
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f u m a i i c  ac id  f r o m  C;di fornia  C o r p o r a t i o n  fi~r B i o c h e m i c a l  R e s e a r c h ;  s u c c i n a t e  f r o m  
Mat l t~son  C o l e m a n  ant i  Bel l ;  m y o - i n o s i t o l  a n d  t r i p h e n y l  t e t r a z o l i u m  ch lo r ide  f r o m  
N u t r i t i o n a l  B i o c h e m i c a | s  Corp .  ; a n d  the  Fo l in -C ioca l t eu  p h e n o l  r e a g e n t  f r o m  t h e  
H i t r t m a n - L e d d o n  C o m p a n y .  

V, acte,i , ,  

T~.e .~,t'-'fE.,2~,~er, • , - ~ c l u ~ t e d  w i t h  A. aero~,et, es s t r a i n  xo33, a n d  a n  a rg in ine  a n d  
g u a n i n e  d o u b | e  a u x o t r o p h  of  th is  s t r a in ,  31'I4"- t h e s e  o r g a n i s m s  w e r e  o b t a i n e d  f r o m  
I)r.  B. MAGASA:,:IK. A m u t a n t  A t - ,  whicl~ cou ld  o n l y  p r o d u c e  50/,, o f  the  D - a r a b i t o l  
d e h y d r o g e n a s e  induc ib le  in t h e  w l h | - t y r ,  o w a s  d e r i v e d  f r o m  5 P I 4  b y  S. A. I,ER.X'ER. 

T h r e e  m u t a n t s  w e r e  i so la ted  f r o m  ".Pr 4 d u r i n g  t h e  p r e s e n t  s t u d y .  Re,  wh ich  
p r o d u c e d  r ib i to l  d e h y d r o g e n a s e  c o n s t i t u t i v e l y ,  w a s  o b t a i n e d  b y  a p r o c e d u r e  r e p o r t e d  
ear l ier  at. R t - p r o d u c e d  r ib i to l  d e h y d r o g e n a s e  w h e n  g r o w n  on s u c c i n a t e  in t h e  p r e s e n c e  
of r ib i to l  b u t  wa~ u n a b l e  t o  ut i l i~e r ib i to l  a_~ a car tx )n  source ,  a n d  l~ 2- w a s  u n a b l e  to  
p r o d u c e  r ib i to l  d e h y d r o g e n a s e  or  t o  ut i l ize  r ib i to l  a s  a c a r b o n  scmrce.  T h e  las t  t w o  
m u t a n t s  were  o b t a i n e d  b y  t r e a t i n g  p o p u l a t i o n s  of  cells w i t h  e t h y l m e t h a n e  -~ulfonate 
as a m u t a g e n t L  T h e  t r e a t e d  cells w e r e  r e g r o w n  to  a l low gene t i c  s e g r e g a t i o n  a f t e r  
which  t h e y  w e r e  p l a t e d  for  i den t i f i c a t i on  and, i so la t ion  b y  a p r o c e d u r e  s im i l a r  t o  t he  
one  used  b y  ZAMI,:NHOF for t h e  i so la t ion  o f  Lac  " co |on ies  tt. T h e  a g a r  h a d  t h e  fo l lowing  
c o m p o n e n t s :  8 g t r y p t o n e ,  5 g NaCl ,  x7. 5 g D i t t o  b a c t o - a g a r ,  4-5 g r ib i to l ,  o.x 5 g 
K s H P O , ,  I o  m g  g u a n i n e ,  5o m g  a rg in ine ,  45 m g  t r i p h e n y l t e t r a J ,  o l i um c h l o r i d e  ant l  
qoo ml  H=O. R -  m u t a n t s  u t i l i zed  t ~ , p t o n e  as t h e  s o u r c e  of  c a r b o n  an t i  e n e r g y  a n d  
f o r m e d  red colonic~ as  a r e su l t  o f  the  i n t r a c e l l u l a r  r e d u c t i o n  of  t e t r a z o l i u m  t o  f o r m a -  
zan .  Wild-tylx-.  colonies  were  color less ,  t he  p r o d u c t i o n  of  f o r m a z a n  b e i n g  p r e v e n t e d  
b y  the  ~cid p r o d u c e d  b y  l-ibitol f e r m e n t a t i o n .  All m u t a n t s  wldch  were  i so l a t ed  w e r e  
c h e c k e d  for  argini t le  alxd guani : le  r e q u i r e m e n t s  to  insure  a g a i n s t  t h e  i n c i s i o n  o f  
contaminant .~ .  

t 'reparation of  the enLvme 

"l'ht~ c u l t u r e  m e d i u m ,  c o n d i t i o n s  for g r o w t h ,  a n d  p r o c e d u r e s  for  h a r v e s t i n g  a n d  
~ m i c a l l y  d i s r u p t i n ~  t h e  ceils h a v e  b e e n  d e s c r i b e d  p rev ious lya ,  ' .  Un l e s s  o t h e r w i s e  
speci f ied  the  ce i l :  were grt~wn ell o.2°/~ c a r b o n  source .  Media  for g r o w i n g  5 P x 4  or  
i t s  d e r i v a t i v e  s t r a i n s  were  s u p p l e m e n t e d  w i t h  40 o g  g u a n i n e  a n d  5 o / J g  a r g i n i n e / m l .  
T h e  s u l ~ r n a t a n t  f r ac t i on  of  t he  cell e x t r a c t  w a s  a s s a y e d  for  r.ibitol d e h y d r o g e n a s e  
a c t i v i t y .  N o  lt~ss of  a c t i v i t y  w a s  d e t e c t e d  a f t e r  s t o r a g e  for  s e v e r a l  h o u r s  a t  2 ° or  
~0veral  weeks  a t  ~ t o  °. 

EnZyme assay 

T h e  a c t i v i t y  of  r ib i to l  d 0 h y d r o g e n a ~  w a s  m e a s u r e d  b y  fo l lowing  t h e  r e d u c t i o n  
of  D P N  a t  34o m ~  i~ a m(xlel  IOU B e c k m a n  s p e c t r o p h o t o m e t e r  a t  ~5 ~. T h e  a s . ~ y  
so lu t ion  c ~ n t a i n e d  0. 3 m !  o f  o. 5 M r ib i to l ,  o.2 m l  of  n e u t r a l i z e d  o . o t  M DPN. o.6 m t  
o. 5 M NaaCO s a t  pPl  xo. 9 ant i  su t~c ien t  w a t e r  t o  g iv~ a v o l u m e  o f  3.o ml  a f t e r  t h e  
a d d i t i o n  o f  t h e  e n z y m e .  T h e  r eac t i on  b l a n k  c o n t a i n e d  all t h e  c o m p o n e n t s  e x c e p t  t he  
~tth~tr~¢v At t h ~ e  c(mec, n t r a t i n n ~  nf r e a g e n t s  t h e  r e a c t i o n  r a t e  w a s  proportional t o  
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t h e  c o n c e n t r a t i o n  of  e n z y m e  used ,  p r o v i d e d  t h a t  t h e  i n c r e a s e  in  a L ~ r b a n c y  ciid n o t  
e x c e e d  0-5 in  t h e  first  f~o .~c.  T h e  r a t e  w,,~ l i n e a r  d u r i n g  t h i s  t i m e  a n d  w a s  e m p l o y e d  
t o  c a l c u l a t e  t h e  e n z y m e  a c t i v i t y ,  w h i c h  was  e x p r e s s e d  a s / x m o l e s  o f  D P N  r e d u c e d ; r a i n /  
nag p r o t e i n .  Wht.- p r o t e i n  :va_~, d e t t : r m i n e d  b y  t h e  u-,e t~f t h e  F o l i n - C i o c a l t e t t  p h e n o l  
r e a g e n t ,  a c c o r d i n g  t~  t h e  p r o c e d u r e  d e s c r i b e d  b y  l . o w r Y  e ta / .  ta. 

T h e  a c t i v i t y  of  t h e  e n z y m e  increa ,~ :d  g t , t d u a ] l y  w i t h  p H  to  a max imum a t  p H I  

a n d  d e c r e a s e d  r a p i d l y  a t  h i g h e r  p H .  T h e  e n z y t n e  wa~ u n s t a b l e  a t  thi.~ p H  b u t  t h e  
r a t e  o f  i t s  i n a c t i v a t i o n  w a s  n o t  .~uflicient to  affect  t h e  a s say .  

Growth st~wlies 

M e d i a  for  g r o w t h  s t u d i e ~  c o n t a i n e d  carb~m s o u r c ~  a n d  t u m a r a t c  a t  a c o n c e n -  

t r a t i o n  of  0.2°.(>. G r o w t h  r a t e s  of  b a c t e r i a  w e r e  d e t e r m i n e d  in  5 o - m l  c u l t u r e s  it~ 
3 o o - m l  Be lh :o  Nepheh~  c u l t u r e  2asks .  A n a e r o b i c  s t u d i ~  w e r e  v a r r i e d  ou t  in  s i m i l a r  
f l a sks  s e a l e d  w i t h  g r o u n d  g la .~s ' jo in t s .  T h e  flask~ w e r e  t l t lshet l  w i t h  N ; - C ( )  z (95 : 5) 
for  3 r a i n  a t  a f low r a t e  of  3 I / r a in  a n d  i n c u b a t e d  a t  37 ° o n  a r o t a r y  s h a k e r  o p e r a t e d  
a t  ~-4o e y e l e ~ / m i n .  ( ; r o x ~ h  w a a  m o n i t o r e d  b y  r e a d i n g  t h e  a b . ~ r h ; m c v  in th," ~ide a r m  
i n  a K l e t t  e o l o r i m e t e r  w i t h  a No.  4-" f i l ter .  A suffie~.ent i n o c u h t m  of  b a c t e r i a  w a s  e m -  
p l o y e d  t o  y i e l d  a n  i n i t i a l  r e a d i n g  o f  2o K l e t t  un i t~ .  

r~':s~'t, rs  

Substrate specificity 

E x t r a c t s  o f  cei ls  g r o w n  o n  r i b i t o l  were  t e ~ t e d  for r e d u c t i o n  of  D P N  i n  t h e  p re -  

s e n c e  o f  s e v e r a l  p 0 l y h y d r i c  a l coho l s .  S u c h  e x t r a c t s  w e r e  f i m n d  ~ ,  r e d u c e  D P N  in t h e  
p r e s e n c e  of  r i b i t o l  b u t  n o t  it~ t h e  p r e s e n c e  or- g l y c e r o l  m e s o - e r y t h r i t o l ,  t~-arabi to l ,  
L - a r a b i t o l ,  x y l i t ~ l ,  D - g a l a c t i t u l ,  D - m a n n i t o l ,  l~-.-a~rbitt ,~. ,.~r n t y o - i n o s i t o l .  T h e  spe c i f i c i t y  
o f  r i b i t o l  d e h y d r o g c n a . ~ e  is e luc ida t~ ,d  in  T a b l e  I w h i c h  Mtows t h a t  t he  e n z y m e  a t t a c k e d  

T..~.i3I.E 1 

S t + U S P R , X T E  A N D  I , ~ L ) U L ' T I O N  S P F ~ L ' I F I f l T Y  O F  R I H I T O I ,  DEFI ' t ' I ) I IO(~I - :NASb.  

All eomlx>unds t~.~ted its sutmtra~-n were employed at 005  .~¢1. Compound~ tt.st~,tl a~ inducers 
were employed at  o.t .M undur gratui tous  conditions. 

13- Arabitml C}la()! ! Clq ~()H t~ 3"" 

Xylitol C | l ,OI 1 C ] t~()l I .:: t < t 

L-Arabitol C Ha()l~ C}l=t)t i ,-. t o 

Ery th~ to l  C H~OI-t H" "" .-. t o 

• Ttmt4.-tl with st.rain bl~ whit:h lx~ssessed the abi l i ty  to ft, rm t-ibitol dchydrogenase bu t  
w~'~ una~bk~ to utilize the penti tol  fiJr metabolism. 

°° Ttmt,,d with a mutan t ,  A=-. which couhl produce only 30/h of the D-ara.hitol dehydrogtmase 
inducible  in the wikl-type. 

" "  A broken L~r is um2t| to intlicattc tha t  th~  hydroxyl gTO~tp may a.,mume either configuraGon. 
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the all-cis rmntitol but not  the other penti tols or the  all-cis tetratol .  Testing for 
coenzvme specificity revealed tha t  DPN could not be replaced by TPN. 

I na,,cer speci#ity 

Extrac ts  of ribitol-gr¢,wn cells contained ribitol dehydrogenase but  not  D- 
arabitol dehydrogenase (EC x.x.x, x z) [see ref. 4), glycerol dehydrogenase  (EC r. z. z.6) 
(see ref.~.2.3) or myo-inositol  dehydrogenase (ECx.I .x . IS)  (see refs5-7) .  A 
significant ac t iv i ty  of  ribitol d~hydrogenasc was also found in extracts  of  cells 
grown on D-arabitol. The level of this dehydrogenase  in such cells was about  one 
t~'ntk ef  tha t  fecund in ribitol-grown cells. Ex t rac t s  from cells grown on glycerol, 
D-mannitol, D-sorbitoi, myo-inositol,  D-ribo3t .tad glucose contained negligible ribitol 
dehydrogenase ac t iv i ty  .The presence of  ribitol dehydrogenase  in cells grown on D- 
arabitol was suspected to be the result of the conversion of  D-arabitol to D-xylulose* 
f¢ltowed by i~omerization to D-ribulo:ae ; D-ribulose itself might  act as an inducer  or 
it might  give rise to small amounts  of the  inducer.  

This hypothesis  wa.~ suppor ted  b y  s t u d y  of the inducer specificity under  gratui-  
tou.~ conditions, i.e., conditions under  which the test compound wa~ not  metab-  
olized. Two m u t a n t s  were employed to compare the relative effectivcne.~s of ribito[ 
e, nd D-arabitol as inducers of ribitol dehydrogcnase.  A mu tan t  Aa-, blocked in D- 
arabitol utilization, was grown on succinate in the presence of  D-arabitol. Another  
m u t a n t  Rt - ,  which did not grow on ribito] bu t  which could be induced to form 
normal levels of ribito! dehydrogena-se when grown on succinate in the pr~-~cnce of  
ribitol, wa~s u ~ d  as a control. Compari.~on of  the lc'eels of ribitol dehydrogenase 
present in the ext rac ts  of these c u l t u r ~  showed t h a t  cells of A2- e x p o ~  to o- 
arabitol  tutti , t ined only 3% of the enzyme ac t iv i ty  present in cells of R t- exposed 
to ribitol (Table I). The level of ribitol dehydrogcnnse induced by D-arabitol under  
these gratui tous conditions was one thi rd  of the value obtained with wild- type cells 
grown on ty-arabitol. The per.~istence of a weak though reduced power for l~-arabitol 
to s t imulate  the formation of ribitol dehydrogena te  in the m u t a n t  A~- m a y  be due 
to the iml~rfect ion of the block in D-arabitol uti l ization (see METHODS AND MATERIALS)- 

l.-Arabitol, xylitol, and meso-erythri tol  were not metabolized by the strain of  
A. aerogene.~ under s tudy.  They could be tt_~ted a.~ gra tu i tous  inducers of  ribitol 
dehydrogenase by  growing wild-t;:pe cells on succinate in the presence of the  polyol. 
I t was found tha t  ttone of the compounds  induced an appreciable level of  ribitol 
dehy , t rogena~  even when employed at high concentrat ions to minimize the per- 
meabi l i ty  barrier. The results of the induct ion of  ribitol dehydtogenasc  under  gra- 
tui tous  conditions are summarized in Table I from which it m a y  be seen tha t  the  
substra te  specificity and induction specificity agreed very closely. 

The role of  ribt'tol dehydvogenase 

Previous studies on the adapt ive  uti l ization of glycerol in A. aerogenes Io33 
revealed tha t  two separate  pa thways  co',rid be induced:  under  aerobic condit ions 
glycerol was ,utilized primari ly through glycerol kinase (EC 2.7.x.3o) and  under  
anaerobic conditions it was utilized pr imari ly  through a glycerol dehydrogenasta .  In 
the case of  the  adapt ive  uti l ization of D-arabitol by tl~is org, anism, only one pa thway  

Bio~him. B/op/~ys.  vlaa, 67 { t963)  z19-~25 
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wa.; i n v o l v e d  m ":,'hie. ~- the  first  e n z y m e  w'~'~ a D I ' N - ;  inked r~-arabitbl  dehydv~,genm,~e-a, a~ 
In  t h e  p r ~ e n t  s t u d y  the  a d a p t i v e  u t i l i za t ion  . f  r ib i to l  was  a lso  f o u n d  to  be  deI>entlent  
u p o n  a single p a t h w a y ,  in which  r ib i to l  deh~. arogena~se was  r equ i red  in the" .first s tep .  
T h i s  w a s  d e m o n s t r a t e d  b y  t h e  f ac t  t h a t  a , l u t an t  l ack ing  this  e n z y m e ,  R..,-, fa i led  
to  g row on r ibi to]  a~s a s,,le s ou rce  o f  ca r  )on at~d e n e r g y  u n d e r  e i t he r  ae rob ic  or  
a n a e r o b i c  cond i t ions .  

Aerobic  and anaerobic growth on ribito! 

A l t h o u g h  r ib i to l  cou ld  se rve  a_,~ the  s - l e  source  nf  c a r b o n  a n d  e n e r g y  for  A. 
aeroge~ws Io33  u n d e r  b o t h  a e r o b i c  a n d  a n a e r o b i c  cond i t ions ,  the  a n a e r o b i c  r a t e  of  
g r o w t h  w a s  I x m r  w h e n  c o m p a r e d  w i t h  the  rate.-, ob.'~'.rved wi th  severa l  o t h e r  c o m p o u n d s  
(Tab le  I 1). T h e  sIow r a t e  o f  a n a e r o b i c  g r o w t h  on  r ibi to!  was  p r o b a b l y  d u e  to  the  l ack  
o f  a n  a d e q u a t e  h y d r o g e n  a c c e p t e r  s y s t e m .  ~ince the  add i t i on  o f  f u m a r a t e  to  the  
m e d i u m  g r e a t l y  ~ t i m u l a t e d  g r o w t h  (Tab l e  I I a n d  i"ig. ~), i t  h~- p r e v i o u s l y  been  s h o w n  
t h a t  f u m a r a t e  s e r ve s  a n a e r o b i c a l l y  as  a h y d r o g e n  a c c e p t o ,  a n d  d i s a p p e a r s  f r o m  the  
m e d i u m  a t  s ign i f ican t  rato~ on ly  w h e u  a f e r m e n t a b l e  c t~mlx , t :nd  is al~o p resen t t - ]L  
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F i g .  z .  S t i m u l a t i o n  o f  a n a e r o b i c  g r o w t h  o n  ~ b i t o l  b y  t h e  p r e s e n c e  o f  f u m a r a t e  a ~  ~ h y d r o g c n  
~ c c o p t n T .  

Bit:chim. Bif~pkys..4c/a, 67 ( t g b 3 )  2 t 9  z25  



z24 s .  B, H U L L E Y ,  S. B, J O R G E N S E N ,  E.  C. C. L I N  

" F A B L E  I l l  
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U N D I ~ R  V A R I O U S  U O , % ' D I T I O N S  

Card~vn ¢om,~,c~nd~ Gcs pka~¢ DekydF,~g~,tLase 
i~r ~J'o¢'.'k m t d i u m  o/cul/:¢Fc 4¢¢iv11~," 

R i b i t o l  A i r  z, 7 
I t i b i t o [  . 'q~-CO: (9.5 : 5] 5 .8 
R i b i t o l  -P F u m a r a t e  N : " C O t  (95 ; 5) 5. z 

The level of  ribitol d e h y d r o g e n ~ e  was p robab ly  not  a l imiting fac tor  in anaerobic  
g rowth  on ribitol since the growth  ra te  could be. increa_~ed by  a fac tor  of  three  in 
the presence of t umara t e  w i thou t  increasing the  level of  tho enzyme (Tables II 
and l I l ) .  

Y_ evets of ritn'tol dehydrogenase in  a constit~dive mutan t  

A m-~tant Re., which was cons t i tu t ive  with respect to  ribitol  dehydrogenase ,  was 
grown on ~ v e r a l  dif(erent  carbon  sources. Succinate-grown celLs con ta ined  a higher 
level of the enzyme than  cells grown on ribitol,  and glucose-grown cells con ta ined  
the  lowe.~t level (Table IV), These da t a  indicate  t ha t  the  fo rmat ion  o f  ribitol dehy-  
d r o g e n a ~  in the m u t a n t  was pr imar i ly  regulated by ca tabol l te  repression,  r a the r  
than  by  the  in teract ion of  specific induct ion and specific repression. 

T A I ~ I . E  I V  

L E V I - ; L $  Or-' R I t ~ I I O L  D E H Y D R O G E N A S I ~  I N  C O N S T i I U ' I ' I V F . .  A N D  I • D I d C l t t L E .  CELLS 

G R O V , ' N  O.14 V A R I O U S  SOURCES O F  C A R B O N  A , ~ l )  E N E R G Y  

Rd, i:0d dtlvdroge,m ~t 

Ca,b:~n ~omr¢¢ lml~cibde Co~I t l~ l i t , t  
. sPz 4 Re  

GI  t~ t:ob~= o . o o  0.  3 I 
R i b i t o l  2.7 ° 0 .64  
o -  A r a b i t o l  0 .3  t 1.34 
S u c c i n a t e  o÷oo 4 . 2 0  

DISK~USSION 

The  studies on the inducer  specificity of ribitol dehydrogenase  i l lustrated the  im- 
por tance  of checking the  ac t ion  o f  an appa ren t  inducer  unde r  condi t ions  of g ra tu i ty .  
Izt thzs c_~-e, the  inducing act ion of  D-arabitol was shown to be a consequence  of  its 
metabolisTa. ThL~ raises the  r~,ossibiiity ~hat the  non-specific induct ion  in A .  aerogrmt.s 
st ra in  P R L  K3 of  ribitol  dehydrogelx~,~e b y  D-arabitol,  L-oaabitol and  xylitol ,  and  o f  
r~arabi tol  dehydrogenase  by  ribitol e, might  also be the  consequence of  in te rconver -  
sion o f  me~.abolites. 
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The  da ta  on the  levels of  ribitol dehydrogena .~  in the cons t i tu t ive  m u t a n t  lent 
fu r the r  suppor t  to  the  theory  tha t  catabot i te  repres, ion operates  :-.part from the  
specific t e p r e ~ o r  sys tem t~. In this str:~in the format ion of r ibitol  dehydrogen~,~e was 
appa re n t l y  no longer d e p e n d e , t  on the inducer  a l though catabolic repress i ,n  still 
seemed to be effective. Similar findings itave been rel: ' ,rted for/~/-gaiactosidasc (EC 
3. 2. z. ~3) in a .xmst i tut ive strain of Escherichia colitL 

I t  has been a .~umed tha t  the muta t ion  t,~ c , n s t i t u t i v i t y  with respect to ribitol 
dehydrcgena_se invo!ved only the spet.ific reprcssor system, and not  the s t ruc ture  of  
the  enzyme or the  catalx~lite repregsion system. In t,.rm~ ~,t" this simple model  it is 
difficult to expla in  the observa t ion  t ha t  the wilcL-type pr~xluced four t imes a.~ much  
ribitoi dehydrogenase  as the  cons t i tn t ive  mu tan t  wheti grown on ribitol. Both ~trains 
should be subject  to similar ca tahol i te  repression, and if the snlo. funct ion of  the 
inducer  were to overcome the  effect of specific repr~.~sion in the  wild type.  then the 
cons t i tu t ive  m u t a n t  would be expe,-¢~t to  produce at least as much  of  the enzyine 
as the  ~'ild type  when grown on ribitol. Fu r the r  analytiC of  the control  of  r ibi t . I  
dehydrt~genmse in the  cons t i tu t ive  m u t a n t  depends on knowing whether  the mu ta t i on  
affected the  o-gene or the  i-gene ts. but  un fo r tuna t e ly  gettetic recombinat ion experi-  
men t s  are  not  ye t  possible with this organism. 
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