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champignons .  Tous les mil ieux ci-dessus sont  r~part is  
raison de 20 ml par  boite  de P6tr i  de 10 cm de diam6tre.  

Rdsultats el discussion. La poursui te  de nos recherches  
sur la prot~olyse des v iandes  n6cessi tai t  la raise au po in t  
de mil ieux plus adapt6s  ~ ce subs t ra t .  L ' a r r a n g e m e n t  
par t icul ier  e t  la composi t ion  des prot6ines de la fibre 
musculai re  laisse en effet  supposer  des modal i t6s  d ' a t -  
t aque  par  les microorganismes  diff6rentes de celles de la 
g~latine et  de la casdine. 

Le tableau ci- joint  con t i en t  les r6sul tats  ob tenus  avec 
les trois subs t r a t s  utilis6s. I1 nous  mon t re  qua l ' hydro-  
lyse d ' un  subs t r a t  n ' en t r a ine  pas  n6cessa i rement  celle 
des deux  autres.  D ' au t r e  par t ,  t o u s l e s  microorganismes  
actifs sur la poudre  de muscle  a t t a q u e n t  6galement  la 
g61atine, ce t te  derni~re propri~t6 6rant  tr~s r@andue ,  
mais  l ' inverse n ' e s t  pas  vrai. Cette  observa t ion  n ' e s t  pas  
surprenante ,  la poudre  de muscle  6 tant  un subs t r a t  plus 
complexe  qua la g~latine. 

La recherche  de mil ieux adaptds  pour  la mise en 6vi- 
dence des propridt~s pro t6oly t iques  de microorganismes  
vis ~ vis de subs t r a t s  na ture l s  par t icul iers  a 6t6 peu 
d6veloppde. Cependant ,  @ROSSBARD et  HALL a ont  pro-  
pos6 un milieu s base de prot6ines de p lan tes  et, plus 
r6cemment ,  TOM et  CRISAN ~ un milieu & l ' ex t r a i t  de 
poisson. L 'u t i l i sa t ion  de ce t ype  de mil ieux pour  la rnise 

en 6vidence et  la num6ra t ion  des microorganismes  im- 
pliqu6s dabs  la d~t6riorat ion de prot6ines  de diff~rentes 
origines semble pr6f6rable ~ celle des mil ieux classiques 
afin d 'ut i l iser  le s u b s t r a t  en accord avec celui rencontr6  
par  les microorganismes  dans  les condi t ions  naturel les .  

Deux  avan tages  p r inc ipaux  p e u v e n t  done 6tre accor- 
d6s aux  mil ieux que nous  proposons.  Ils p e r m e t t e n t  la 
num6ra t ion  des mieroorganismes  prot6olyticiues t o u t  en 
a y a n t  la possibilit6 de r6cup6rer ceux-ci.  Ceci n ' e s t  pas 
possible avec les mil ieux classiques ~ base de g61atine, 
6rant  donn6 que dans  ce cas, le r6v61ateur de la g61atino- 
lyse rue les microorganismes.  E n  second lieu, ils per-  
m e t t e n t  la raise en 6vidence des microorganismes  poss6- 
d a n t  5. eux seuls l ' 6qu ippement  enzymat ique  n6cessaire 

la d6gradat ion  du subs t r a t  complexe qu ' e s t  la poudre  
de muscle.  

L 'emplo i  de la poudre  de v iande  nous  p e rme t  de pr6- 
ciser les possibilit6s enzymat iques  des diff6rentes souches 
test6es et  par  cons6quent  leur ap t i tude  5~ d6grader  les 
prot6ines musculaires.  

a E. GROSSBARD et D. M. HALL, Nature 4859, 1119 (1962). 
4 R. A. TOM et E. V. CRISAN, Appl. Microbiol. 29, 205 (1975). 
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Summary. The da t a  ob ta ined  analyzing genera t ion  t ime, cell yield and the i r  var iab i l i ty  in d i f ferent  cul ture media  in 
diploid s t ra ins  of Saccharomyces cerevisiae demons t r a t e  the  exis tence of a b iochemical ly  de t e rmined  he tero t ic  effect, 
t h a t  could be of some re levance for the  s t u d y  of yeas t  popula t ion  genetics, as well as for the  i m p r o v e m e n t  of microbial  
f e rmen ta t ion  processes. 

In  Saccharomyces cerevisiae, genera t ion  t ime and  cell 
yield depend  on its genetic c o m p l e m e n t  and on the  chem- 
ical compos i t ion  of the  cul ture  media ;  the  var iab i l i ty  of 
these  pa rame te r s  increases wi th  heterosis  a t  least  under  
s t rong  selection pressure  ~, 2 

The exper imen ta l  condi t ion  in which  heterosis  has  
been  observed does no t  pe rmi t  an in t e rp re t a t i on  of the  
effect  a t  a b iochemical  level, since the  genes p u t  in 
he te rozygous  condi t ion  are unident i f ied  in t e rms  of the  

Medium Strains Generation F ~ Cell F b 
time~ yield~ 

1. Max TRPs/TRP 5 2 h 18' 1.0 • 10 s 
TRPJtrps_ 2 1 h 48' 5.9 • 10 s 
trp.5 2/trp5 2 1 h 54' 6.2* 2.4x 10 s 81.5"* 
TRPs/trp5 2 1 h 48' 5.9 • 10 s 
TRPs/trp5 2 SR-I 1 h 44' 0.1 3.9• 10 s 4.1" 
TRPs/TRP ~ 2 h 18' 1.0 • 10 s 
TRPs/trpa_ ~ SR-I 1 h 44' 3.9 • 10 s 
trps-2/trp5 2 1 h 54' 6.0* 2.4• 10 s 65.0** 

2. Max TRPs/TRP 5 1 h 59' 2.64 • 107 
TRPa/trpa_ ~ 1. h 47' 4.18 • 107 
trp 5 2/trps_ 2 2 h 22.3** 3.38 • 107 91.4"* 

�9 Generation time and cell yield are the mean values obtained from 
six independent cultures, b Significance of F at the 5% and 1~ level 
is indicated by * and **, respectively. 

molecular  na tu re  of the  m u t a n t  allele and of the  gene 
p ro d u c t  involved.  

In  order  to analyze heterosis  in yeas t  a t  a biochemical  
level, we have  s t a r t ed  to s tudy  genera t ion  t ime,  cell 
yield, and the i r  var iab i l i ty  in d i f ferent  cul ture media,  of 
a series of isogenic s t ra ins  of Saccharomyces cerevisiae, 
which  are made  he terozygous  for a single biochemical  
marke r  whose gene p ro d u c t  and molecular  origin (inser- 
t ion/de le t ion;  nonsense  and missense muta t ion)  are 
known.  

In  this  note  we repor t  the  da t a  ob ta ined  analyzing 
genera t ion  t ime,  cell yield and the i r  var iabi l i ty  in diploid 
s t ra ins  of Saecharomyces cerevisiae which  carry  di f ferent  
combina t ions  of the  gene TRPa, coding for the  enzyme 
t r y p t o p h a n  syn the t a se  (L-serine hydro- lyase ,  add ing  in- 
dole, EC 4.2.1.20) and of its allele trpa_ 2, which appears  
to  be due  to a nonsense  mu t a t i o n  3,4. 

Materials and methods. The media  employed  were 1. 
Medium Max (yeast  ex t rac t ,  1%;  pep tone ,  2%;  glucose, 
2% w/v) 5 and 2 ' s t ress  media ' :  2. med i u m Max wi th  
glucose reduced  to  0.02%, and 3. m e d i u m  Max wi th  5% 
e thanol  2. 

i E. I. KIVI and A. JAMES, Hereditas 48, 247 (1962). 
2 C. YVILLS, Science 160, 549 (1968). 
30.  CIFERRI, S. SORA and O. TIBO~I, Genetics 67, 567 (1969). 
4 T. R. MANNEY, Genetics 50, 109 (1964). 
5 G. E. MAGNI and R. C. yon BORSTEL, Genetics 47, 1097 (1962). 
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The  s t r a in s  used were Saccharomyces cerevisiae 5323/A 
a/c~TRPJTRP 5, 5423/B a /~TRPs / t rps_  2 and  5423/C a/~ 
trp5 2/trps_2 which  are h igh ly  isogenic for t he  genet ic  
c o m p l e m e n t  a r o u n d  the  t r y p t o p h a n - s y n t h e t a s e  coding 
gene. 

Results and discussion. 1. G e n e r a t i o n  t ime.  In  each  
cu l tu re  med ium,  gene ra t i on  t ime  differs s ign i f i can t ly  
a m o n g  the  s t r a ins  tes ted .  As the  t ab le  shows, t he  he te ro-  
zygous s t r a i n  T R P s / t r p s _  2 possesses, in b o t h  m e d i u m  1 
and  m e d i u m  2, a gene ra t i on  t ime  s ign i f ican t ly  lower t h a n  
t h a t  of t he  two h o m o z y g o u s  s t ra ins  trps_~/trps_o " and  
T R P J T R P  5. 

2. Cell yields.  C o m p a r a b l e  resul t s  were o b t a i n e d  for cell 
yield. As shown  in t he  table ,  th i s  p a r a m e t e r  differs 
s ignif icant ly ,  for a g iven  cu l tu re  m ed i um ,  in the  s t ra ins  
tes ted .  A s igni f ican t  di f ference is also observed ,  for a 
g iven  s t ra in ,  in t he  cu l tu re  med ia  t e s t ed ;  t he  he te ro-  
zygous s t r a in  T R P J t r p s _  2 a lways  possesses t he  h ighes t  
cell yield values.  

3. Var iab i l i ty .  The  v a r i a b i l i t y  in  gene ra t i on  t i m e  a n d  
in cell yield v a r y  s ignif icant ly ,  for a g iven  T R P :  t r p  gene 
combina t i on ,  a m o n g  t he  cu l tu re  media .  I n  par t i cu la r ,  
t he  s t r a in  which  shows the  m a x i m u m  of va r i ab i l i t y  in 
func t ion  of the  cu l tu re  med ium,  is t he  he t e rozygous  
s t r a in  TRP~/ t rps_  2, whereas  the  va r i ab i l i t y  of t he  two 
h o m o z y g o u s  s t ra ins  T R P s / T R P  5 and  trp5 2/trps_2 is no t  
s t a t i s t i ca l ly  s ignif icant .  

The  d a t a  we h a v e  ob t a ined  are  conf i rmed  b y  t he  anal-  
ysis of the  g rowth  p a r a m e t e r s  of the  he t e rozygous  s t r a in  
TRPa / t rps_  2 S R - I  wh ich  was selected as a spon t aneous  
r e v e r t a n t  f rom the  recessive h o m o z y g o u s  s t r a in  trps_ J 
trps_ ~. The  revers ion  is no t  due  to  suppressor  m u t a t i o n  
(G. Signifredi,  pe r sona l  communica t ion ) .  

As shown  in t he  tab le ,  TRPs / t rps_  2 S R - I ,  wh ich  is in  
the  h ighes t  possible cond i t ion  of i sogeny of t he  genet ic  
c o m p l e m e n t  a r o u n d  t h e  he t e rozygous  m a r k e r  in  com- 
par i son  w i t h  the  h o m o z y g o u s  s t r a i n  f rom which  i t  is 
der ived,  possesses a lower gene ra t ion  t i m e  a n d  a h ighe r  
cell yield t h a n  the  con t ro l  s t r a in s  conf i rming  t he  effect 
of the  he t e rozygous  cond i t ion  on  these  g r o w t h  p a r a m -  
eters  in yeas t  a n d  t h u s  the  ex is tence  of b iochemica l ly  
d e t e r m i n e d  he teros is  in  th i s  organism.  

I t  was  observed  t h a t  the  he t e ro t i c  effect  of t h e  gene 
c o m b i n a t i o n  TRPs / t rp5  2 is h ighe r  in m e d i u m  1 t h a n  in 
t he  o the r  cu l tu re  media .  

This  o b s e r v a t i o n  a n d  t he  fac t  t h a t  the  n a t u r a l  ' h a b i t a t '  
for yeas t  is p r o b a b l y  s imilar  to  the  one of the  ' s t ress '  
media ,  sugges t  t h a t  t he re  exis ts  a s ign i f ican t  p r o b a b i l i t y  
of op t imiz ing ,  in  func t i on  of t h e  d i f fe ren t  cu l tu re  media ,  
gene ra t ion  t ime  as well  as cell yield.  

F u r t h e r  s tudies  now in progress  will he lp  in es tab l i sh ing  
w h e t h e r  he teros is  in yeas t  is gene-specif ic  or allele specific, 
i.e., if i t  depends  on  a specific b iochemica l  b lock  in a 
g iven  b i o s y n t h e t i c  p a t h w a y ,  or on  the  molecu la r  n a t u r e  
of the  m u t a t i o n ,  i n d e p e n d e n t l y  of t he  gene in which  i t  
has  occur red  (PuGLISI e t  al., in p repa ra t ion ) .  

Bacter i c ida l  Ac t iv i ty  in Convent iona l  or D e c o n t a m i n a t e d  Mice  U n d e r g o i n g  GVHD or 
R a d i a t i o n - I n d u c e d  Injury  

R. I. WALKER, R. J. MOON, P. F. ALM and  G. D. LEDNEY 

Immunology Division, Armed Forces Radiobiology Research Institute Bethesda, (Maryland 20014, USA), and Depart- 
ment o/ Microbiology and Public Health, Michican State University, East Lansing (Michigan 48823, USA), 
23 June 7976. 

Summary. Oral  an t ib io t i c  p r ophy l ax i s  of mice, pa r t i cu l a r l y  
G V H D ,  a l te rs  bac te r i c ida l  a c t i v i t y  of the  host .  

Sepsis c o n t r i b u t e s  to  m o r t a l i t y  in an ima l s  w i th  a 
severely  compromised  immunolog ic  sys tem such  as t h a t  
found  in i r r ad i a t ed  mice and  in those  unde rgo ing  graf t -  
ve r sus -hos t  disease (GVHD).  To obv ia t e  th i s  diff icul ty,  
n u m e r o u s  inves t iga to r s  h a v e  used ora l  an t ib io t i c  pro-  
phy lax i s  to  reduce  gu t  flora, an  i m p o r t a n t  source of 
bac t e r i a l  in fec t ion  1 a. However ,  d e c o n t a m i n a t i o n  m a y  
also a l t e r  h o s t  res i s tance  to  infec t ion  if mic rob ia l  agen t s  
are r e in t roduced .  This  hypo thes i s  is s u p p o r t e d  b y  the  
o b s e r v a t i o n  t h a t  i n t r ace l lu l a r  d iges t ion is impa i r ed  in 
germfree  an ima l s  even  t h o u g h  phagocy t i c  ra tes  are 
normal4  6. 

The  possible  r e l a t ionsh ip  be tween  enter ic  f lora and  
hos t  r es i s t ance  a f te r  i r r ad i a t i on  and  du r ing  G V H D  led 
to t he  p r e sen t  i nves t iga t ion  of bac te r i a l  u p t a k e  and  kil- 
l ing in c o n v e n t i o n a l  a n d  d e c o n t a m i n a t e d  mice. More 
specifically,  we wished to d e t e r m i n e  w h e t h e r  t he  ret iculo-  
endo the l i a l  (RE) s y s t e m  of an t ib io t i c  d e c o n t a m i n a t e d  
an imal s  h a d  a l t e red  capabi l i t ies  to  e l imina te  chal lenge 
doses of bac t e r i a l  organisms.  

Male B6CBF1 mice were i r r ad i a t ed  w i th  850 rads  de- 
l ivered  a t  40 r a d s / m i n  b y  a 300 k V p  Genera l  E lec t r i c  
M a x i t r o n  X - r a y L  This  dose is 100 rads  g rea te r  t h a n  the  
LD99. B6CBF1 an ima l s  des t ined  to undergo  G V H D  re- 
ceived i .v .  in jec t ions  c o n t a i n i n g  5 • 10 ~ al logeneic CBA 

those  w i t h  r a d i a t i o n - i n d u c e d  i n j u r y  or those  undergo ing  

spleen cells w i th in  4 h af te r  i r r ad i a t i on  7,s. I r r a d i a t e d  
mice die a r o u n d  day  14 while  mice  w i t h  G V H D  only  sur- 
v ive  7 days.  Mice to be  d e c o n t a m i n a t e d  were p laced  in a 
l a m i n a r  air  flow e n v i r o n m e n t  w i t h  ster i le  cages, food, 
bedd ing  a n d  g iven  b a c i t r a c i n  a n d  n e o m y c i n  in acidif ied 
(pH 4) d r i nk ing  w a t e r  7,". Feca l  pel le ts  were cu l tu red  in 
Thioglycol la te  b r o t h  to insure  t h a t  d e c o n t a m i n a t i o n  was 
successful.  

1 G. P. BODY, J. HART and E. J. FREIDREICH, Am. J. Med. Sci 256, 
112 (1968). 

2 A. S. LEVINE, S. E. SIEGAL, A. D. SCHREIBER, J. HAUSER, I-I. 
]~REISLER, I. M. GOLDSTEIN, F. SEIDLER, R. SIMON, S. PERRY, 
J. C. BENNETT and E. S. HENDERSON, New England J. Med. 288, 
477 (1973). 

a j .  M. VOSSEN and D. VAN DER WAA1J, Rev. Eur. Etudes Clin. 
Biol. 17, 457 (1972). 

4 j .  BAUER, R. E. HOROWITZ, K. C. WATKINS and J. POPPER, J. 
Am. Med. Ass. 187, 715 (1964). 

5 j .  BAUER, •. PARONETTO, W. A. BURNS and A. EINBEBER, J. 
exp. Med. 723, 1013 (1966). 

6 H. A. GORDON and L. PESTI, Bact. Rev. 35, 390 (1971). 
7 R. I. WALKER, G. D. LEDNEY and C. B. GALLEY, Radiation Res. 

62, 242 (1975). 
s G. D. LEDNEY, Transplantation Id, 671 (1972). 
9 D. VAN DER WAAIJ and C. A. STURM, Lab. Anim. Care 78, 1 (1968). 


