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produced formaldehyde nor glycolaldehyde on periodate 
oxidation. If sulphate groups had been esterified at 3,6 or 
3,4 carbon of N-carboben zoxyglucosamine, the compound 
would have consumed periodate, with the production of 
formaldehyde in the case of 3,4-disulphate, and glycolal- 
dehyde sulphate in the case of 3,6-disulphate 17-19. Thus, 
in the present compound, the sulphate groups are esteri- 
fied at 4 and 6 carbon of N-carbobenzoxyglucosamine. 

The effect of various hexosamine snlphates on aryl- 
sulphatase B activity is shown in Table I. At 10 m M  
carbobenzoxygalactosamine 6-sulphate or galactosamine 
6-sulphate has no effect on enzyme activity, whereas 
UDP-N-acetylgalactosamine 4-sulphate at 10 mM pro- 
duces 60% inhibition of arylsulphatase B activity. Both 
carbobenzoxyglucosamine 4,6-disulphate and glucosam- 
ine 4,6-disulphate inhibited the enzyme activity of 
50% at 10 mM. The nature of inhibition in all cases was 
a competitive one and for carbobenzoxyglucosamine 4,6- 
disulphate is shown in the Figure. The glucosamine 
4,6-disulphate was also coupled with CH-sepharose by the 
method of ALLEN and NEUBERGER =~ in an a t tempt  to 
make an affinity chromatography column for arylsulpha- 
tase B. The enzyme did not show any affinity for gluco- 
samine 4,6-disulphate bound CH-sepharose under variety 
of conditions of pH and ionic strength. 

The rate of hydrolysis of various hexosamine sulphates 
by arylsulphatase B is shown in Table II. There was no 

release of sulphate either from carbobenzoxygalacto- 
samine 6-sulphate or galactosamine 6-sulphate. The re- 
lease of sulphate was approximately 2.5 times higher in 
the case of UDP-N-acetylgalactosamine 4-sulphate com- 
pared with glucosamine 4,6-disulphate. Here it must be 
recalled that  earlier at tempts to show the presence of 
sulphatase acting on hexosamine sulphate have been un- 
sucessfu12% probably because the substrates used were 
hexosamine 6-sulphates. The present study confirms the 
previous reports by showing that  arylsulphatase B has no 
activity towards galactosamine 6-sulphate. Further it 
lends additional support to the suggestions 1,, 2=, 23 that  the 
N-acetylgalactosamine 4-sulphate in dermatan sulphate 
and chondroitin 4-sulphate is a naturally occurring sub- 
strate for arylsulphatase B. The hydrolysis of glucos- 
amine 4,6-disulphate by arylsulphatase B also indicates 
that  the enzyme has a high specificity for the position of 
sulphate moiety and the nature of hexosamine moiety is 
not so important. 

20 A. K. ALLE~ a n d  A. NEIJB~RGE~, F E B S  Let t .  50, 362 (1974). 
21 K. S. DODGSON a n d  A. G. LLOYD, Biochem.  J .  78, 319 (1961). 
22 E. SHAPIRA, R. R. DEGREGORIO, R.  MATALON a n d  H.  L. NADLER, 

Biochim.  b iophys .  Res. Commun .  62, 448 (1975). 
2a j .  F. O'BRIEN, M. CANTZ alad J~ SPRANGER, Biochim.  b iophys .  

Res. Comm.  60, 1170 (1975). 
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Summary. A close correlation was found between the levels of free cholesterol and free fat ty acids in lymphoid ceils 
from thymus, spleen or lymph node of mice and guinea-pigs. This relationship suggests a possible role of cholesterol 
regulating the fat ty acid levels in lymphoid cells. 

I t  is well known that  the structural lipid of mammalian 
cell membrane consists primarily of phospholipid and 
cholesterol, and their proportions and structure are very 
important  to the properties and functions of cell mem- 
brane 1-4. Free cholesterol has recently been shown to be 
involved in the membrane fluidity relating to the rigidity 
of surface membrane of lymphocytes 5. Studies on lympho- 
cyte lipids have revealed that  the cholesterol levels in 
normal lymphocytes from man and animals differ mark- 
edly from that  in leukemic cellsS-L In a previous com- 
munication we reported that  growth of Ehrlich's ascitic 
carcinoma in mice results in increase of free cholesterol 
and free fat ty acids in lymphoid cells from thymus, spleen 
and cervical lymph node, but decrease of these lipids in 
the cells from mesenteric lymph node s. The present study 
demonstrates a close correlation between the levels of 
free cholesterol and free fatty acids in lymphoid cells from 
thymus, spleen or lymph nodes of mice and guinea-pigs. 

The thymus, spleen and lymph nodes (cervical and 
mesenteric lymph node) were obtained from the following 
groups of female mice (ddN strain): mice bearing with 
Ehrlich's ascitic carcinoma, mice bearing with solid tu- 
mors of Ehrlich's cells on tail and animals without tumors 
(normal mice, 24-26 g). These 3 groups of mice were fed 
with diet and given water ad libitum before the experi- 
ments. 1 group of mice receiving the i.p. inoculation of 
tumor ceils (5 • 10~ cells/mouse) were killed by cervical 

dislocation on the 5th and 10th day after inoculation 
(mice bearing with ascitic carcinoma) s. Another group of 
mice implanted s.c. with tumor cells midway up the tail 
(4 • 106 cells/mouse) was killed 7, 14 and 21 days after 
implantation, except the animals which showed no 
growth of solid tumors (mice bearing with solid tumors) 9. 
The mouse tissues were also obtained from normal ani- 
mals deprived of diet for 48 h before the experiments. 
Preparing of lymphoid cells from mouse tissues and lipid 
quantitation of the cells were performed by the method 
described previously s, *0. In addition, lymphoid ceils were 
prepared from spleen and inguinal lymph node of guinea- 
pigs (Hartley strain, 500-700 g) fed with diet ad libitum 
before the experiments 10. Before lipid quantitation, the 
guinea-pig lymphoid cells were suspended in Krebs- 
Ringer phosphate buffer (pH 7.4) 11 containing 2% of 
bovine albumin fraction V (Armour Laboratories) and 
incubated at 37~ for 2 h in the presence of adrenergic 
agents (isoproterenol, epinephrine or norepinephrine) at 
concentrations of 10-5-10 -*~ M (drug-treated cells) or in 
the absence of the drugs (control cells)12. 

The contents of free cholesterol, free fa t ty  acids and 
phospholipids in lymphoid cells from three groups of mice 
(normal mice, mice bearing with ascitic carcinoma at 
10 days and animals bearing with solid tumors at 14 days) 
were presented in Figure 1. As can be seen, the levels of 
each lipid fraction in lymphoid cells from thymus, spleen 
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Fig. 1. Levels of free cholesterol, free fatty acids and phosphohpids 
in lymphoid cells from thymus, spleen and mesenteric lymph node 
of mice. The tissues were obtained either from normal mice (group A), 
nfice bearing with ascitie carcinonla on day 10 after inoculation 
(group B) or from animals bearing with solid tumors on tail 14 days 
after implantation (group C). These 3 groups of mice were fed with 
diet and given water ad libitunl before the experiments. Lipid 
contents of mesenteric lymphoid cells from mice deprived of diet for 
48 h before the experiments were also presented (group D). All 
values represent mean ~: SE of 6 or 8 experiments. 
Symbols: �9 cholesterol; O, fatty acids; (~, phospholipids. 
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Fig. 2. Relationship between the levels of free cholesterol and free 
fatty acids in lymphoid cells from mice and guinea~pigs. Lymphoid 
cells were prepared from the following tissues: thymus, spleen, 
cervical lymph node and mesenteric lymph node of mice, and spleen 
and inguinal lymph node of guinea-pigs. Symbols: �9 lymphoid 
ceils from mouse tissues except mesenteric lymph node; 0, lymphoid 
cells from guinea-pig tissues; (]D, mesenteric lymphoid cells from 
nl[ee .  

or  m e s e n t e r i c  l y m p h  n o d e  v a r i e d  g r e a t l y  w i t h  t h e  g r o u p s  
of  mice .  C h a n g e s  in t h e  c h o l e s t e r o l  leve ls  of  l y m p h o i d  
cells f r o m  mice  were  a c c o m p a n i e d  b y  c h a n g e s  in t h e  levels  
of  o t h e r  l ip id  f r a c t i o n s  w i t h i n  t h e  r e s p e c t i v e  t i s sues ,  ex-  
c e p t  t h e  p h o s p h o l i p i d s  in  t h e  m e s e n t e r i c  l y m p h o i d  cells. 
E a c h  of  t h e  f a t t y  ac id  va lues  in l y m p h o i d  cells f r o m  mice  
w a s  t h e n  p l o t t e d  a g a i n s t  t h e  c o r r e s p o n d i n g  va l ue s  of  
c h o l e s t e r o l  w i t h i n  e a c h  of  t h e  l y m p h o i d  t i s sues  i nc lud ing  
ce rv i ca l  l y m p h  n o d e  {Figure 2). A p p a r e n t l y  t h e r e  was  a 
n e a r l y  l inear  r e l a t i o n s h i p  b e t w e e n  t h e  leve ls  of c h o l e s t e r o l  
a n d  f a t t y  ac ids  in l y m p h o i d  cells  w i t h i n  e v e r y  one  of t h e  
t i s sues  of m i c e :  T h e  c o r r e l a t i o n  coe f f i c i en t  of f a t t y  ac id  
to  c h o l e s t e r o l  w a s  0.94 fo r  t h y m i c  l y m p h o i d  cel ls  {regres- 
s ion  coe f f i c i en t :  b = 1.21, n ~ 42), 0.99 for  sp l en i c  l y m -  
p h o i d  cells (b = 0.65, n = 42), 0.92 fo r  m e s e n t e r i c  l ym-  
p h o i d  cells (b = 3.71, n - -  50) a n d  0.95 for  ce rv i ca l  l y m -  
p h o i d  cells (b = 0.86, n - -  32), r e s p e c t i v e l y  (p < 0.01). 
On  t h e  o t h e r  h a n d ,  t h e  c o r r e l a t i o n  coe f f i c i en t  c a l c u l a t e d  
f r o m  t h e  va Iues  of  p h o s p h o l i p i d s  a n d  c h o l e s t e r o l  in l y m -  
p h o i d  cells  f r o m  mice  w a s  0.70 for  t h y m u s  (b = 1.64), 
0.83 for  sp l een  (b = 1.35), 0.19 fo r  m e s e n t e r i c  l y m p h  n o d e  
a n d  0.24 for  ce rv i ca l  l y m p h  node ,  r e s p e c t i v e l y  (p < 0.01 
for  t h y m i c  a n d  sp len ic  l y m p h o i d  ceils).  F i g u r e  2 also 
s h o w s  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  leve ls  of cho l e s t e ro l  
a n d  f a t t y  ac ids  in l y m p h o i d  cells  f r o m  sp leen  a n d  ingu ina l  
l y m p h  n o d e  of  gu inea -p igs .  T h e  c o n t e n t s  of  e a c h  l ipid  
f r a c t i on  in g u i n e a - p i g  l y m p h o i d  cells v a r i e d  g r e a t l y  f r o m  
d a y  to  day .  H o w e v e r ,  a d r e n e r g i c  a g e n t s  h a d  l i t t l e  e f fec t  
on  t h e  levels  of  cho les te ro l ,  f a t t y  ac ids  a n d  p h o s p h o l i p i d s  
in g u i n e a - p i g  l y m p h o i d  cells  ( l ipids  in d r u g - t r e a t e d  cel ls /  
l ip ids  in c o n t r o l  cel ls :  0 .91-1.23)  12. I n  gu inea-p igs ,  t h e  
c o r r e l a t i o n  coe f f i c i en t  of  f a t t y  ac id  to  cho l e s t e ro l  was  
0.94 for  sp l en i c  l y m p h o i d  cells  (b = 0.69, n = 42) a n d  
0.93 for  i ngu i na l  l y m p h o i d  cel ls  (b = 0.53, n = 30), re-  
s p e c t i v e l y  (p < 0.01), w h e r e a s  t h e  c o r r e l a t i o n  coe f f i c i en t  
of  p h o s p h o l i p i d  t o  c h o l e s t e r o l  for  sp len ic  a n d  ingu ina l  
l y m p h o i d  cei ls  f r o m  gu inea -p ig s  was  0.54 (b = 1.20) a n d  
0.56 (b - -  0.64), r e s p e c t i v e l y  (p < 0.01). I t  is e v i d e n t ,  
t he re fo re ,  t h a t  t h e  r e l a t i on  of  f ree  f a t t y  ac id  to  f ree  choles -  
t e r o l  in l y m p h o i d  cells f r o m  m i c e  or  g u i n e a - p i g s  is m o r e  
i n t i m a t e  t h a n  t h a t  o f  p h o s p h o l i p i d  t o  free cho les te ro l .  
F u r t h e r m o r e  i t  is n o t i c e a b l e  t h a t  t h e  regress ion  coe f f i c i en t  
of  f a t t y  ac id  to  c h o l e s t e r o l  for  sp len ic  l y m p h o i d  cells of 
mice  was  v e r y  s imi la r  t o  t h a t  for  t h e  c o r r e s p o n d i n g  cells 
o f  g u i n e a - p i g s  {0.65 fo r  mice  a n d  0.69 for  gu inea -p igs ,  
p < 0.01). T h e  c o r r e l a t i o n  coe f f i c i en t  c a l c u l a t e d  f r o m  t h e  
va l ue s  of  f a t t y  ac ids  a n d  c h o l e s t e r o l  in sp len ic  l y m p h o i d  
cells  f r o m  2 a n i m a l s  was  0.98 (b = 0.66, n = 84) (p < 0.01). 

T h e  p r e s e n t  r e su l t s  c l ea r ly  d e m o n s t r a t e  t h a t  t h e r e  is a 
c lose  c o r r e l a t i o n  b e t w e e n  t h e  leve ls  of  f ree  cho le s t e ro I  a n d  
f ree  f a t t y  ac ids  in l y m p h o i d  cel ls  f r o m  mice  o r  gu inea -  
pigs .  R e c e n t l y  i t  h a s  b e e n  r e p o r t e d  t h a t  f ree  cho l e s t e ro l  
m a r k e d l y  i nc r ea se s  t h e  v i s c o s i t y  of l ip id  b i l a y e r  in t h e  
su r f ace  m e m b r a n e  of l y m p h o c y t e s ,  r e s u l t i n g  in t h e  in- 
c r ea se  of r i g i d i t y  in  t h e  su r f ace  m e m b r a n e  ~, 13, t~. T h u s  i t  

1 S. J. SINGER and G. L. NICOLSON, Science 175, 720 (1972). 
2 A. D. BANGHAM, A. Rev. Biochem. dl, 753 (1972). 
a M. S. BRETSCHBR, Science 187, 622 (1973). 
4 S. J. SINNER, Adv. Immun. 19, 1 (1974). 
s M. SHINITZKY and M. INBAR, J. molec. Biol. 85, 603 (1974). 
6 g.  L, GOTTFRIED, J. Lipid Res. 8, 321 (1967). 
7 I. VLODAVSKY and L. SACHS, Nature, Lond. 250, 67 (1974). 
s S. KinosHi and IvI. AKIYAMA, Experientia 31, 1225 (1975). 
9 S. THUNOLD, Acta path. microbiol, stand. 71, 564 (1967). 

10 S. Kmosui and R. ITo, Experientia 29, 1408 (1973). 
it j .  N. FAIN, Fedn. Proc. 29, 1402 (1970). 
~ S. KIGOSHI and R. ITO, Experientia 32, 243 (1976). 
1S l ; .  COGAN, M. GHINITZKY, G. WEBER a n d  T .  NISHIDA, B i o c h e m -  

i s t r y  72, 521 (1973). 
la M. INBAR and l~f. S~rNr'rzKv, Proc. hath. Acad. Sci., USA 7t, 

4229 (1974). 
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appear s  t h a t ,  in  l y m p h o i d  cells f rom mice or guinea-pigs ,  
increase  in t he  r ig id i ty  of surface m e m b r a n e  b y  free 
choles terol  is a ccompan i ed  b y  increase  of free f a t t y  acids. 
Free  f a t t y  acids f rom var ious  sources, inc lud ing  l y m p h o -  
cytes,  h a v e  long been  k n o w n  to be  h igh ly  cy to tox ic  to  
m a n y  m a m m a l i a n  cells ~0,15-19. TURNELL et  al. ~~ h a v e  also 
ind ica ted  t h a t ,  in cor t icos te ro id-sens i t ive  lymphocy tes ,  
a c c u m u l a t i o n  of free f a t t y  acids is i nvo lved  in cort ieo-  
s t e ro id - induced  lymphocy to lys i s .  There fore  i t  is conceiv-  
able  t h a t  free cholesterol ,  wh ich  is bel ieved to be  p r e sen t  
a l m o s t  exclus ive ly  in t he  cell surface m e m b r a n e  a, regu-  
la tes  t he  levets of cy to tox ic  free f a t t y  acids in  l ympho id  
cells b y  c h a n g i n g  t h e  r ig id i ty  of cell m e m b r a n e .  Con- 
cern ing  this ,  i t  is of special  in t e res t ing  t h a t  t he  facile ex- 
change  of free choles terol  occurs  in v i t ro  be t w een  t he  
surface m e m b r a n e  of l y m p h o c y t e s  and  t he  s u r r o u n d i n g  
m e d i u m  (liposomes) c o n t a i n i n g  free choles terol  and  leci- 
t h i n  ~, a n d  u n s a t u r a t e d  free f a t t y  acids p r o m o t e  t he  m e m -  
b r a n e  f lu id i ty  of l y m p h o c y t e s ;  namely ,  t h e y  decrease  t h e  
v iscos i ty  of l y m p h o c y t e  m e m b r a n e  2t. Free  f a t t y  acids in  
l y m p h o c y t e s  h a v e  been  shown to consis t  of 6 5 - 7 0 %  un-  
s a t u r a t e d  f a t t y  acids 22. 

I n  splenic l y m p h o i d  cells, no  s igni f icant  difference was 
found  in t he  regress ion coeff icient  of f a t t y  acid to choles- 
te ro l  be tween  mice and  guinea-pigs,  as descr ibed above.  
The  regress ion coeff icient  of phospho l ip id  to choles terol  
for mouse  splenic l y m p h o i d  cells was  also s imi la r  to  t h a t  
for t he  co r respond ing  cells f rom guinea-pigs  (1.35 for 

mice  and  1.20 for guinea-pigs,  p < 0.01). I n  con t ras t ,  t h e  
regress ion coeff ic ient  of f a t t y  acid to  choles te ro l  as wel l  
as t h a t  of phospho l ip id  to  choles terol  in  l y m p h o i d  cells 
f r om an ima l s  m a r k e d l y  dif fered f rom the  or ig inal  tissues. 
These  differences in  t he  regress ion coeff icient  a m o n g  
va r ious  t i ssues  sugges t  t h a t  each  of l y m p h o i d  ceils f rom 
t h y m u s ,  spleen, mesen te r i c  l y m p h  node  or o the r  l y m p h  
nodes  shows a cha rac t e r i s t i c  change  in t he  compos i t i on  
of m e m b r a n e  l ipid wh ich  is closely connec t ed  w i t h  t he  
p roper t i e s  a n d  func t ions  of cell m e m b r a n e .  

a~ L. R. BENNET and F. E. CONNON, J. natn. Cancer Inst. 79, 999 
(1957). 

16 G. F. TOWNSEND, J. F. MORGAN and B. HAZLETT, Nature, Lond. 
783, 1270 (1959). 

17 S. M. MILGU, I. POTOP, R. HOLBAN-PETRESCU, V. I301gRU, E. 
GHINEA and C. TASCA, NEOPLASIA 76, 473 (1969). 

18 H. OKUDAIRA, T. I~ATAOKA, H. OKADA, K. FURUSE-IRIE, S. 
b~AWACHI, S. NOJIMA and K. NISHIORA, J.  Biochem., Tokyo 68, 
379 (1970). 

19 A. KATO, K. ANDO, G. TAMURA and K. ARIMA, Cancer Res. 37, 
501 (1971). 

20 R. W. TURNELL, L. 17{. CLARKE and A. F. BOURTON, Cancer Res. 
33, 203 (1973). 

21 E. M. F~OSOWER, N. S. I(OSOWER, Z. FALT1N, A. DIVER, G. SAL- 
TO~JN and A. FRENSDORF, Biochim. biophys. Acta 363, 261 (1974). 

~ E. FERBER, G. G. DR PASQUALE and K. RESCH, Biochim. biophys. 
Acta 398, 364 (1975). 

Regulation of Enzymes  of Ethanol Metabolism in Yeast (Rhodotorula gracilis) 1 

G. IV[. HANOZET, M. SIMONETTA, D. BARISlO and  A. GUERRITORE 

Department o/ General Physiology and Biochemistry, University o/ Milan,  50, Via Saldini, 1-20133 Milano (Italy), 
29 December 7975. 

Summary .  The  th ree  enzym es  of e t h a n o l  m e t a b o l i s m  alcohol  dehydrogenase ,  a l dehyde  d e h y d r o g e n a s e  a n d  acetyl -CoA 
s y n t h e t a s e  in  t he  ob l iga te  aerobic  yeas t  Rhodotorula geacilis are repressed b y  glucose and  induced  b y  C~ me tabo l i c  fuels 
w i t h  a r e g u l a t o r y  p a t t e r n  i nd i ca t i ng  a cor re la t ion  in t he  con t ro l  mechan i sms .  To t r y  an  iden t i f i ca t ion  of the  molecu la r  
s ignals  i nvo lved  in t h e  t r a n s m i s s i o n  of t he  i nduc ing  s t imulus ,  e x p e r i m e n t s  were car r ied  ou t  b y  b lock ing  w i t h  2 m M  
pyrazole  the  e t h a n o l  ~ - ~  a c e t a l d e h y d e  me tabo l i c  step. Resu l t s  ind ica te  t h a t  e t h a n o l  is no t  specif ical ly requ i red  as 
a molecu la r  s ignal  for induc t ion .  

An  in t e r e s t i ng  aspec t  of con t ro l  of cel lular  level  of en- 
zymes  is t he  mul t ip le  response  of a l inked  group  of en- 
zyme  p ro te ins  to  t he  same  e n v i r o n m e n t a l  change .  I n  the  
p r e sen t  paper ,  resul t s  are r epo r t ed  concern ing  the  response  
to t he  same  induc t i ve  or repress ive  s t imulus  of t h r ee  en- 
zymes  of e t h a n o l  m e t a b o l i s m  in t he  yeas t  Rhodotorula 
gracilis. The  th ree  enzym es  are alcohol  d e h y d r o g e n a s e  
(EC 1.1.1.1), a ldehyde  d e h y d r o g e n a s e  (EC 1.2.1.5) a n d  
acety i -CoA s y n t h e t a s e  (EC 6.2.1.1). Alcohol  dehydroge -  
nose in Rhodolorula gracilis - an  obl iga te  aerobic  orga- 
n i sm  - is p r e s u m a b l y  n o t  concerned  w i t h  alcoholic fer- 
m e n t a t i o n ,  b u t  w i t h  ox ida t ive  u t i l i za t ion  of e x t e r n a l  al- 
cohols or w i t h  i n t e r n a l  m e t a b o l i s m  of alcoholic compounds .  
I t s  level  is u n d e r  epigenet ic  control ,  be ing  d e p e n d e n t  on  
t he  fol lowing k inds  of e n v i r o n m e n t a l  effects:  i n d u c t i o n  
b y  e t h a n o l , - r e p r e s s i o n - i n a c t i v a t i o n  b y  glucose, in  v ivo  
s t ab i l i za t ion  b y  Zn 2, 3. I n  a d d i t i o n  to e thanol ,  a h igh  in-  
duc ing  c a p a c i t y  is shown  specif ical ly b y  o t h e r  C 2 com- 
pounds ,  especial ly  b y  ace ta ldehydeS.  I n  cond i t ions  of Zn 
deficiencly,  t he  ac t ion  of glucose is no t  on ly  t h a t  of a re- 
pressor :  glucose also p r o m o t e s  a n  ev i den t  i n a c t i v a t i o n  of 
e n z y m e  p ro t e in  in  v ivo  4, a n d  add i t i on  of Zn p r e v e n t s  th i s  
i nac t iva t ion .  The  n a t u r e  of t he  agen t s  t h a t  d i r ec t ly  con-  

t r i b u t e  to  t he  t r a n s f e r  of t he  i n d u c t i v e  or repress ive  sti- 
mu lus  is no t  ye t  unde r s tood .  A large n u m b e r  of me tabo l i c  
i n t e r m e d i a t e s  are a m o n g  t he  suspec ted  subs t ances  t h a t  
can  change  t h e i r  level  a n d  ac t  as a r e g u l a t o r y  signal.  The  
resu l t s  p re sen ted  here  show t h a t  no t  on ly  alcohol  dehydro -  
genase,  b u t  two o t h e r  enzymes  of the  p a t h w a y  e t h a n o l  -+ 
ace ty l -CoA are u n d e r  epigenet ic  con t ro l  in t h e  cell of 
t~hodotorula gracilis. The  d a t a  i nd i ca t e  a cor re la ted  re- 
sponse  a n d  p o i n t  to  t i le  ex is tence  of a c o m m o n  r egu la to ry  
me tabo l i c  signal.  

Materials and methods. The  s t r a i n  of Rhodotorula gra- 
cilis 4 was m a i n t a i n e d  on  n u t r i e n t  m a l t - a g a r  slopes. Cells 
were grown on s y n t h e t i c  m e d i u m  w i t h  t h e  fol lowing com- 
pos i t ion :  15 m M  (NH4) 2SO4; 8.6 m M  NaC1; 5.7 m M  
K2HPO4;  4 m M  MgSO4; 2.3 m M  CaC12; 0.018 m M  
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