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deep orange wurde  p a p i e r c h r o m a t o g r a p h i s c h  festgestel l t ,  
In  allen gepr i i f ten  S tad ien  yon dot~dot- und  ClB/dor- 
Weibchen  ist  m e h r  I s o x a n t h o p t e r i n  nachweisbar  als bei 
+ - W e i b c h e n .  Bei  M/~nnchen der  M u t a n t e  f inder  sich in 
P u p p e n s t a d i e n  weniger  I s o x a n t h o p t e r i n  als bei  + - M ~ n n -  
chen;  nur  bei  frisch geschl t ipf ten F l iegen  en t sp rechen  
sich normale  u n d  dor-Mgnnchen in ih rem I s o x a n t h o -  
p t e r in -Geha l t .  Bei  dor/dor- und  dor/Y-Tieren sind ausser-  
d e m  noch  andere  P te r ine  bet roffen .  So zeigen die Kdpfe  
der  dor-Mutante weniger  rote  P igmen te ,  sowie m e h r  
, X a n t h o p t e r i n ,  nnd  , S e p i a - P t e r i n ~  als F l iegen  des 
Vv'ildtyps, dagegen  k o m m e n  HB~ nnd  H B  2 in no rma le r  
Menge vor .  I m  K o p f  der  h e t e r o z y g o t e n  Vv'eibchen wer-  
den  ftir atle diese P t e r ine  W e r t e  gemessen,  die sogar  den 
~Vildtypus be t r / i ch t l i ch  i iber t reffen.  Bei  dor/dor und  
dor/Y f inder  sich in den  Malp igh i schen  Gefttssen eine 
s t a rk  e rhShte  K o n z e n t r a t i o n  an  f luoresz ierenden Stoffen.  

hess and f inal ly  set t les  d o w n  forming  a f locculant  sedi- 
m e n t  and leaves  a d i s t inc t  r ing a round  the  surface. A 
homogeneous  g rowth  is ob ta ined  in agitated l iquid  media. 
D e e p  yel low colour  due to t he  exc re t ion  of riboflavin 
is ev iden t  in app rop r i a t e  l iquid  med ia  on prolonged in- 
cuba t ion .  

I7. Morphological characters.--The cells of t he  mutant 
show a wide degree of po lymorph i sm .  The cell  shape 
var ies  f rom bu lb-shape  t h r o u g h  long o v a l  to  fairly 
e longa ted  ones. P o l y m o r p h i s m  is less e v i d e n t  in young 
cu l tu re  in ag i t a t ed  l iqu id  med ia  where  t he  range  of size 
of the  cells is usua l ly  (5-9) /~ × (2.5-3-5)/~. The  repro- 
duc t ion  of t he  cells is by  mul t i l a t e r a l  b u d d i n g  and the 
ceils h a v e  a v e r y  d is t inc t  t e n d e n c y  to  b e c o m e  pseudo- 
mycel ia l .  Sporu la t ion  is absent .  

I I I .  Physiological characteristics 

T a x o n o m i c a l  I m p l i c a t i o n s  o f  the Properties of  

a R i b o f l a v i n - p r o d u c i n g  M u t a n t  Yeast 

I~*troduction.--SuBRAMANIAM a n d  ~ANGANATtlANI 
isola ted  a t op  yeast ,  B Y  2, a f t e r  t r e a t m e n t  of a b r ewery  
b o t t o m  yeas t  w i t h  a c e n a p h t h e n e  for 90 days.  S tudies  on 
the  b iochemica l  p roper t ies  of the  m u t a n t  revea led  ~ t h a t  
t he  s t ra in  is capab le  of syn thes iz ing  and  exc re t ing  in to  
t he  m e d i u m  a cons iderable  a m o u n t  of r ibof lav in  unde r  
s imple  cu l tu ra l  condi t ions .  The  r emarkab l e  s t ab i l i ty  of 
th is  p r o p e r t y  of the  m u t a n t  has  been var i f i ed  t h rough  
con t inued  obse rva t ion  and  s tudy  ~ dur ing  the  pas t  10 
years .  

Cer t a in  yeas t s  a and yeas t - l ike  o rgan isms  5 are k n o w n  
to be  endowed  wi th  this  p r o p e r t y  of p roduc ing  large 
a m o u n t s  of r ibof lav in .  The  ques t ion  was posed w h e t h e r  
the  a r t i f ic ia l  a l t e ra t ion  of the  ch romosoma l  cons t i tu t ion  1 
of the  p a r e n t  s t ra in  had  resu l ted  in the  c rea t ion  of one 
of these  o rgan isms  h a v i n g  acknowledged  p r o p e r t y  of 
r ibof lav in  p roduc t ion .  An  a l t e rna t i ve  hypothes i s  would  
be  t h a t  t he  m u t a n t  yeast ,  BY 2, is a new species of yeas t  
c r ea t ed  by  an induc t ion  of m u t a t i o n .  In  o rder  to  eluci-  
d a t e  this  point ,  the  proper t ies  of the  m u t a n t  yeas t  were  
ana lysed  wi th  regard  to the  m a j o r  charac te r i s t i cs  h a v i n g  
t a x o n o m i c a l  impl ica t ions .  

Observations.-- I. Czdtural characteristics. Typica l  g ian t  
co lony  of the  m u t a n t  in ba r l ey  m a l t  agar  is rough  and  
has  a w a v y  out l ine  wi th  a d i s t inc t  r ing a round  the  
per iphery .  The  y o u n g  colonies are wh i t e  and  d ry ;  t h e y  
become mois t ,  s l imy and  b rown  wi th  age. 

I n  still l iquid  cul ture ,  t he  s t ra in  forms d is t inc t  pel- 
licles which  are whi te ,  dul l  and w a v y  in charac ter .  T h e y  
appear  as islets and  s u b s e q u e n t l y  un i t e  to fo rm a 
d is t inc t  surface f i lm;  t he  res t  of the  m e d i u m  remains  
clear. On pro longed  incuba t ion ,  t he  f i lm gains  in  th ick-  
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(1) Sugar ]ermentation.--Fermentation tes ts  in Ein- 
ho rn  tubes  were  carr ied  o u t  w i t h  med ia  composed of 
1% pep tone  and  4% of t he  i nd iv idua l  sugars,  viz., 
glucose, galactose,  mal tose ,  sucrose and  lactose.  No gas 
fo rma t ion  was observed  in a n y  of t h e  tubes  even on 
pro longed incuba t ion  for 15 days.  The  m u t a n t  yeas t  is a 
pu re ly  n o n - f e r m e n t a t i v e  organism.  

(2) Sugar util.ization.--Experiments on the  assimila- 
t ion  of sugar  in L a u r e n t ' s  m e d i u m  enr i ched  with  the 
v i t a m i n  s u p p l e m e n t  so lu t ion  show t h a t  t he  m u t a n t  yeast 
can  uti l ize glucose, galactose,  ma l tose  and  sucrose. No 
g rowth  is observed  in m e d i u m  con ta in ing  lactose as the 
sole source of carbon.  

(3) Assimilation o/ nitrogen.--Lodder's m e d i u m  with 
t he  v i t a m i n  supp l emen t s  was used for these  tests .  Nitro- 
gen was suppl ied  a t  a level  of 21 m g / m l  in the  form of 
peptone ,  urea,  asparagine  hydra te ,  a m m o n i u m  sulphate 
and po ta s s ium n i t r a t e  in t he  ind iv idua l  med ia  tested.  The 
resul ts  of these  expe r imen t s  show t h a t  v e r y  good growth 
of the  m u t a n t  is ob ta ined  in m e d i u m  con ta in ing  peptone 
as the  sole source of ni t rogen.  A m m o n i u m  sulphate, 
asparagine  h y d r a t e  and urea  can  also serve  independent- 
ly as su i tab le  sources of n i t rogen  for t he  g rowth  of the 
m u t a n t .  The  m u t a n t  is incapable  of u t i l iz ing  potassium 
n i t r a t e  as a source of ni t rogen.  

(4) Utilization o/ethanol.--A s imple  inorganic  medium 
con ta in ing  MgSOa, 7H20;  KH2PO4; (NHa)~SO4 and en- 
r iched wi th  b io t in  was used for these  tests .  A positive 
g rowth  is ob ta ined  w h e n  e thano l  is incorpora ted  at a 
level  of 2% b y  v o l u m e  in this  med ium.  The  mutan t  is 
capable  of ut i l iz ing e thano l  as t he  sole source of carbon 
in the  med ium.  

(5) Effect on litmus milk.--Tubes con ta in ing  sterile 
l i tmus  mi lk  wi th  and w i t h o u t  ca lc ium lac ta t e  were in- 
ocu la ted  wi th  t he  m u t a n t  yeas t  and  i n c u b a t e d  at  30°C. 
Resu l t s  of obse rva t ion  af ter  3 weeks  of incuba t ion  show 
t h a t :  a) the  colour  of l i tmus  mi lk  changes  to  blue, and 
b) in tubes  con ta in ing  added  ca lc ium lac ta te ,  there is 
coagu la t ion  a long  wi th  t he  changing  of t he  colour to 
blue. 

Disct~ssion. An analysis  of t he  proper t ies  of the 
m u t a n t  yeast ,  B Y  2, de ta i led  above  shows t h a t  the  strain 
resembles  in a genera l  w a y  Candida scotii DIDDENS et 
LODDER 8 b u t  differs f rom i t  in t he  fol lowing characters: 

6 j .  LODDER and N. J. ~V. KREGER-VAN RU, The yeasts -- a taxo- 
nomic study {Amsterdam 1952). 
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Properties C. scotii BY 2 

Sediment 1. Growth in malt  extract  . 
2. Assimilation of potas- 

sium nitrate.  
3. Utilization of e t h a n o l . .  

4. Riboflavin excretion . . 

Positive 
Occasionally some 
growth. 
Nil 

! Pellicte 

Negat ive  

Positive 
Positive 

The q u e s t i o n  ar ises  as to how fa r  these  di f ferences  in 
propert ies  are of t a x o n o m i c  i m p o r t a n c e .  Pellicle fo rma-  
tion has  been  used  as t h e  c r i t e r ion  for d i f f e ren t i a t ing  
certain species  of Candida (e .g .C.  mycoderma f rom C. zey- 
Ianoides) ~ capab le  of a s s imi la t ing  on ly  glucose. Similar ly ,  
the ab i l i ty  to  ut i l ize  p o t a s s i u m  n i t r a t e  s epa ra t e s  C. pel- 
liculosa f rom C. albicans a n d  C. parapsilosis. Final ly ,  
while t h e  m u t a n t  yeas t ,  B Y  2, excre tes  in to  t he  m e d i u m  
an apprec iab le  q u a n t i t y  of r ibof lavin ,  the re  is no record  
of a s imi lar  b e h a v i o u r  in C. scotii. 

There fore  t he  r ibof lav in  p r o d u c i n g  m u t a n t  yeas t ,  BY 2, 
has to  be  cons ide red  as a new species,  a n d  t h e  n a m e  7 
Candida ghoshii n. sp.  is p roposed  for it. 

I t s  pos i t ion  in . the  key  to  t he  species of t h e  genus  
Candida given  b y  LODDER et al. 6 is i nd i ca t ed  be low:  No 
sugar f e r m e n t a t i o n .  Glucose, galac tose ,  saccharose  a n d  
maltose a s s imi l a t ed .  

a) E a r l y  pellicle f o r m a t i o n ;  n i t r a t e  no t  a s s imi l a t ed ;  
r iboflavin e x c r e t e d  . . .  C. ghoshii n. sp. 

b) No pell icle;  n i t r a t e  a s s imi l a t ed ;  no r ibof lav in  ex-  
cretion . . .  C. scotii. 
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R ~ u m d  

Pour  une  d f t e r m i n a t i o n  t a x o n o m i q u e ,  nous  a v o n s  
6tudi6 les ca rac tg res  morpho log iques ,  phys io log iques  e t  
culturels d ' u n e  levure  m u t a n t e  p r o d u i s a n t  la lac to-  
flavine. T o u t  d ' a b o r d  ce t t e  souche  m u t a n t e  es t  p r o d u i t e  
en t r a i t a n t  A l ' a c e n a p h t h ~ n e  e t  levure  de blare A fer- 
men ta t ion  basse.  Ce t t e  souche  es t  asporog~ne  e t  p r6sen te  
des fo rmes  pseudomyc~l iques .  El le  es t  i ncapab le  de  fer-  
menter  le glucose e t  n 'u t i l i se  pus le K N O  8 c o m m e  source  
d'azote.  El le  n ' a s s imi le  pas  le lactose.  Apr~s une  ~tude 
approfondie  sur  les d i f f~rents  caract~res  de ce t t e  souche,  
nous e s t i m o n s  qu 'e l le  p e u t  ~tre consid6r~e e o m m e  n e e  
nouvelle esp~ce de  levure  du genre  Candida. Nous  l ' avons  
appeI6e C. ghoshii n. sp. 

7 The species is named after Sir J. C. GIfOSH, who gave a fillip to 
these investigations on yeast at the Indian Institute of Science, 
Baugalorc. 

Glycolitic Enzymes  in the Human Amniot ic  Fluid 

V e r y  few e n z y m a t i c  ac t iv i t i e s  have  so far  b e e n  
desc r ibed  in t he  a m n i o t i c  fluid. Only  s c a n t y  d a t a  ex i s t  
on cho l ines t e r a se  x, p h o s p h a t a s e  2, and  lysoz ima 3. 

As i t  is well  k n o w n  t h a t  glucose,  f ruc tose  and ,  p r o b -  
ably ,  o t h e r  r e d u c i n g  sugars  are  p r e s e n t  in the  a m n i o t i c  
f luid 4, i t  was  a m a t t e r  of i n t e r e s t  to  i nves t iga t e  w h e t h e r  
g lyco ly t i c  ac t iv i t ies  could be d e t e c t e d  in th i s  l iquid.  

The  fol lowing e n z y m a t i c  ac t iv i t i e s  h a v e  been  e x a mi n -  
ed :  p h o s p h o h e x o s e - i s o m e r a s e ,  r i bose -5 -phospha te - i so -  
me r a s e ,  a ldolase  a n d  l a c t i c - d e h y d r o g e n a s e .  

D e t e r m i n a t i o n s  h a v e  been  m a d e  of t he  t o t a l  p ro t e in  
c o n t e n t  of t he  a m n i o t i c  f luids u n d e r  e x a m i n a t i o n .  

E x p e r i m e n t a L - T h e  s a mp l e s  of a m n i o t i c  f luid (of 
a b o u t  15 ml  each) were  co l lec ted  f rom p r e g n a n t  w o m e n  
a t  t e r m  b y  t r a n s a b d o m i n a l  p u n c t u r e ,  intrapartum b y  
v a g i n a l  p u n c t u r e  of a m n i o t i e  sac or d u r i n g  Caesarean  
sect ion.  

The  s a mp l e s  were  f i l te red  and  s to red  a t  0 ° for  no 
longer  t h a n  24-48 h, Sa mp l e s  c o n t a m i n e d  by  b lood or 
m e c o n i u m  were  d i sca rded .  

The  p r o t e i n  c o n t e n t  was d e t e r m i n e d  b y  t h e  GoA's  
m i c r o m e t h o d  5. 

Phosphohexoso-isomerase.-The a c t i v i t y  of th is  en-  
z y m e  was  d e t e r m i n e d  accord ing  to  BODANSKY(t: in a 
cen t r i fuge  t u b e  0-3 ml ve rona l  buf fe r  p H  7.8 0-1 M,  
0.3 mI g l u c o s e - 6 - p h o s p h a t e  sod ium sa l t  0-045 M,  0.2 ml  
a mn i o t i c  f luid were  p ipe t t ed .  The  m i x t u r e  w a s . i n c u b a t e d  
a t  37 ° for  1 h a n d  t h e  r eac t ion  s t o p p e d  by  a d d i t i o n  of 
3 ml  of 20% t r i ch loroace t ic  ac id  (TCA). Af t e r  cen t r i -  
fugat ion ,  f ruc tose  was  d e t e r m i n e d  on 2 ml  of t h e  
s u p e r n a t a n t  accord ing  to ROE 7. 

AIdolase.--Determinations were  ca r r i ed  ou t  in a 
cen t r i fuge  t u b e  mi x i n g  1 ml  of T R I S - H C 1  buf fe r  p H  7-4 
0.1 M, 0.25 ml  h y d r a z i n e  0.56 M p H  7.4, 0.25 ml  iodo-  
a c e t a t e  0.002 M, 0.25 ml  d is t i l led  w a t e r  a n d  1 ml  of 
a mn i o t i c  fluid and  0.25 ml  hexose  1 -6 -d iphospha t e  Na  
sa l t  0-06 M 8. 

T h e  m i x t u r e  was  i n c u b a t e d  for  1 h a t  37% a n d  suc-  
cess ively  d e p r o t e i n i z e d  b y  3 ml  of 10% TCA. Af t e r  
cen t r i fuga t ion ,  t r i o s e p h o s p h a t e  was  d e t e r m i n e d  on 1 ml 
of t he  s u p e r n a t a n t  accord ing  to  SIBLE¥ a n d  LEHNIN- 
GER 9. F o r  s t a n d a r d i z a t i o n  of m e t h o d ,  in some  samples  
a lkal i - labi le  p h o s p h o r u s  was  d e t e r m i n e d  1° in dupl ica te .  

Ribose-5-phosphate-isomerase.--This a c t i v i t y  was  t e s t -  
ed  acco rd ing  to  AXELRODll: 0"5 ml  of T RI S- H C1  buf fe r  
p H  7.4 0.1 M,  c o n t a i n i n g  0.5 mg  R i b o s e - 5 - p h o s p h a t e  
(Ba salt)  were  mixed  wi th  0-5 ml of amnio t i c  f luid;  
a f t e r  i n c u b a t i o n  a t  37 ° for 30 rain r i bu lo se -5 -phospha t e  
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