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b e t w e e n  t h e s e  v a l u e s ,  t h e  s m a l l  d i f f e r e n c e s  b e i n g  i m -  
p u t a b l e  t o  t h e  s t a n d a r d  e r r o r  o f  t h e  m e t h o d .  T h e  o n l y  
a p p r e c i a b l e  d i f f e r e n c e  is  in  l y s i n e  c o n t e n t ,  a n d  t h i s  c a n  
b e  a s c r i b e d  t o  i t s  r e l a t i v e  i n s t a b i l i t y  i n  a c i d  s o l u t i o n s  s. 

R e c e n t l y  HUISMAN et ald h a v e  a n a l y z e d  t h e  a m i n o  
a c i d  c o m p o s i t i o n  o f  a l k a l i  r e s i s t a n t  H b  s e p a r a t e d  b y  
c h r o m a t o g r a p h y  o n  A m b e r l i t e  I R e - 5 0  f r o m  b l o o d  
h a e m o l y s a t e  o f  a p a t i e n t  s u f f e r i n g  f r o m  C o o l e y ' s  a n -  
e m i a  (Talassemia Major).  O u r  d a t a  a r e  a l so  f u l l y  
c o m p a r a b l e  w i t h  t h o s e  o b t a i n e d  b y  t h e s e  a u t h o r s ,  a n d  
r e p o r t e d  in  t h e  T a b l e  f o r  c o m p a r i s o n .  HUISMAN et al. 
c o m e  t o  t h e  c o n c l u s i o n  t h a t  H b  F a n d  t h e  a l k a l i  r e s i s t a n t  
f r a c t i o n  o f  C o o l e y ' s  a n e m i a  a r e  i n  a l l  p r o b a b i l i t y  t h e  
s a m e  p r o t e i n .  

O u r  r e s u l t s  o n  c r y s t a l l i z a t i o n  a n d  a m i n o  a c i d  c o m -  
p o s i t i o n  f u r t h e r  s u p p o r t  t h e  h y p o t h e s i s  t h a t  a l k a l i -  
r e s i s t a n t  I I b  p r e s e n t  i n  Talassemia M i n o r  a n d  i n  C o o l e y ' s  
a n e m i a  i s - i d e n t i c a l  t o  H b  F .  

C. DE MARCO a n d  FRANCESCA TRASARTI 

Insti tute o/ Biological Chemistry,  Universi ty  o/ Rome 
(Italy),  J u n e  3, 1957. 

Riassunto 

D a l  s a n g u e  di  u n  s o g g e t t o  a f f e t t o  d a  TalassemiaMino  r 
si  s o n o  o t t e n u t i  c r i s t a l l i  t i p i c i  d i  H b  F .  

L ' a n a l i s i  d e l l a  c o m p o s i z i o n e  in  a m i n o a c i d i  d i  t a l i  
c r i s t a l l i  p o r t a  a c o n c l u d e r e  c h e l a  f r a z i o n e  d i  H b  a l ca l i -  
r e s i s t e n t e  p r e s e n t e  i n  q u e s t a  m a l a t t i a  e l ' H b  F s o n o  
i d e n t i c h e .  

T. H . J .  HUISMAN, H. K. PRINS, and P. C. VAN DER SCHAAF, 
Exper. 12, 107 (1956). 

A F e m a l e - s t e r i l e  M u t a n t  

(Deep Orange) o f  Drosophila melanogaster 
I n c r e a s i n g  I s o x a n t h o p t e r i n e  C o n t e n t  

I s o x a n t h o p t e r i n e  h a s  b e e n  f o u n d  a n d  i d e n t i f i e d  in  the 
t i s s u e s  o f  b o t h  n o r m a l  a n d  m u t a n t  Drosophila melano- 
gasterL I n  t h e  m u t a n t s  white a n d  brown, i t  d i s appea r s  
f r o m  t h e  t i s s u e s  d u r i n g  t h e  f i r s t  f e w  d a y s  of  i m a g i n a l  lifeL 
a n d  i t  is  n e v e r  p r e s e n t  a t  a n y  s t a g e  o f  d e v e l o p m e n t  in the 
m u t a n t  rosy a. I n  t h e  m o r e  t h a n  25 e y e  c o l o u r  m u t a n t s  
w h i c h  h a v e  b e e n  e x a m i n e d  4, n o n e  h a s  i n c r e a s e d  the 
a m o u n t  o f  i s o x a n t h o p t e r i n e  p r e s e n t  i n  t h e  t i s s u e s .  

T h e  s e x - l i n k e d  r e c e s s i v e  f e m a l e - s t e r i l i t y  f a c t o r  deep 
orange (dot) h a s  a n  e f f e c t  o n  e y e  c o l o u r  5. E y e s  o f  both 
m a l e s  a n d  f e m a l e s  a r e  l i g h t  o r a n g e  i n  n e w l y  emerged  
f l ies  a n d  d a r k e n  t o  a d e e p e r  o r a n g e  w i t h  a g e .  A com- 
p a r i s o n  of  t h e  i s o x a n t h o p t e r i n e  c o n t e n t  o f  w i ld  type 
( S e v e l e n  l ine)  a n d  dor f l ies  a t  f o u r  d i f f e r e n t  d e v e l o p m e n t a l  
s t a g e s  s h o w s  a c l e a r  d i f f e r e n c e  b e t w e e n  m u t a n t  and 
w i l d  t y p e  f l ies  i n  i s o x a n t h o p t e r i n e  c o n t e n t  ( T a b l e s  I and 
II). I n  dor f e m a l e s ,  t h e  a m o u n t  of  i s o x a n t h o p t e r i n e  in- 

1 E. HADORN and H. IZ. ~IITCHELL, Proc. nat.  Acad. Sci., Wash. 
37, 650 (1951). - S. NAWA and T. TAIRA, Proe. imp. Aead. Japan 30. 
632 (1954). - E. HADORN, Expcr. 10,483 (1954). - H. S. FORREST and 
H. K. MITCtiELL, J.  Amer. chem. Soc. 77, 4865 (1955). - M. VIS- 
CONTINI, E. LOESER, P. KARRER, and E. HADORN, Helv. chim. Aeta 
aS, 2034 (1955). 

2 E. HADORN, Exper. 10, 483 (1954). 
3 E. HADORN and I. SCHWINCK, Nature 177, 940 (1956); Z. Ver- 

erbungslehre 87, 528 (1956). 
4 E. HADORN and H. K. MITCHELL, Proc. nat.  Acad. Sci., Wash. 

37, 650 (1951). - E. HADORN, Exper. 10, 483 (1954). - E. HADORS 
and I. SCHWlNCK, Nature 177, 940 (1956); Z. Vererbungslehre 87, 
528 (I956). 

5 D. J. MERnELL, Amer. Naturalist  81,399 (1947). 

Table I 

Differences in isoxanthopterine content  ot + and dor males at different developmental stages, expressed in percentage of + value. 

Developmental stage 

P r e p u p a  
50 h p u p a  
E m e r g e n c e  (bodies only) 

4 d a y  i m a g o  (bodies only) 

26 
21 
15 

13 

+ 3 ~ *  

SE 

1"41 
1 '62 
1"82 

1"86 

aor S J 

n X 

28 63.82 
21 72.57 
16 99.31 

14 74.50 

SE 

2 '26 
2.11 
2.21 

3"59 

12.54 
i0.6~ 
0.19 

4'01 

< 0.001 
< 0.001 

no t  signi- 
f icant  
< 0.001 

* Because of variations from chromatogram to chromatogram it was not  always possible to make a direct comparison of fluorescent values; 
therefore the mean value of the + readings on any one sheet was given a value of 100.0% and all readings converted to equivalent 

percentage values. The figures in the third colunm give the s tandard error of + male readings. 

Differences in 

Table I I  
isoxanthoptcrine content  of + ,  dor and ClBldor females at different developmental stages, expressed in percentage 

of + value. 

Developmental Stage 
+ ~9" [ ] do,,, 

n SE n x SE 

P r e p u p a  8 2.99 17 
50 h p u p a  12 2.63 11 
E m e r g e n c e  (bodies only) .  16 3.54 14 
4 d a y i m a g o ( b o d i e s o n l y )  25 2"40 23 

117-65"* 3'41 
165.28 9.51 
207"0 14-21 
233"43 6"78 

t p 

4.05 0.001 
6.73 0-001 
7.31 0.001 

18.38 0.001 

CZBIdor ~ 
t 

n ~ SE 

11 143.91 3-30 !10.48 
15 175.10 5.21 ~12.25 
19 131.74 4.40 6-30 

< 0.001 
< 0.001 
< 0-001 

* As ill Table I, all figures are converted to percentage of + mean  value on each chromatograln,  the + value being equal to 100.0%. 
** At this stage, it is not  possible to distinguish between dor and ClB]dor females; this measurement  represents their combined values. 
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creases d u r i n g  d e v e l o p m e n t  u n t i l  more  t h a n  twice  t h e  
normal  c o n t e n t  is p r e sen t .  F e m a l e s  h e t e r o z y g o u s  for dor 
also show i n c r e a s e d  a m o u n t s  of i s o x a n t h o p t e r i n e  in all  
d e v e l o p m e n t a l  s t ages  s t ud i ed .  I n  m u t a n t  males ,  on  t he  
o ther  h a n d ,  t h e  i s o x a n t h o p t e r i n e  level  r e m a i n s  be low 
tha t  of n o r m a l  ma le s  d u r i n g  p u p a l  d e v e l o p m e n t ,  a n d  
only a t  h a t c h i n g  is t h e  a m o u n t  e q n a l  to  t h a t  in  + males .  

P i g m e n t a t i o n  of dor t e s t e s  occurs  precoc ious ly ,  a n d  
t h e  t e s t e s  of n e w l y  e m e r g e d  m u t a n t  ma les  a re  o f t e n  
yel low,  whi l e  t h o s e  of n e w l y  e m e r g e d  + ma les  a re  co lour -  
less or  o n l y  f a i n t l y  t i n g e d  w i t h  yellow. B y  4 days ,  how-  
ever ,  t h e  n o r m a l  t e s t e s  a re  s l i gh t ly  d a r k e r  t h a n  t hose  of 
m u t a n t  males .  Di f fe rences  in  c o n t e n t  of f l uo rescen t  
s u b s t a n c e s  in  t h e  bod ies  of  + a n d  dor males  are  p r o b a b l y  

Table I I I  
Differences in the pterine content of the heads of 4 day + and + [dor adult females expressed in percentage of + value. 

Pterines (tteads only) 

Red 
'Xanthopter ine '  
'Sepia'  pterine 
H B I +  H B  2 

+ ?? 

n [ SE 

17 2-69 
19 2-96 
12 4.88 
12 4.67 

+/do~ 99 
n ~ SE 

20 121-80 3.56 
25 151.88 5.65 
14 114.64 2.80 
14 148.43 7.70 

4"92 
8'10 
2'60 
5"30 

< 0.001 
< 0.001 
< 0-05 
<: 0-001 

4 days  a f t e r  h a t c h i n g ,  t h e  a m o u n t  in  dot males  h a s  
declined to  t h r e e - f o u r t h s  t h a t  of t h e  + males .  

O t h e r  f l u o r e s c e n t  s u b s t a n c e s  are  also a f fec ted  in  t h e  
m u t a n t  flies. I n  t h e  b o d i e s  of fou r -day -o ld  m a l e  dor flies, 
the g reen  f l uo re scen t  s u b s t a n c e  ( t e n t a t i v e l y  i den t i f i ed  in 
our l a b o r a t o r y  as  x a n t h o p t e r i n e  b y  Dr.  ZIEGLER-GUN- 
DER, u n p u b l i s h e d )  is r e d u c e d  to  59-8 ± 4.2 % of t h e  
a m o u n t  of  + ma le s  of t h e  s ame  age. ' X a n t h o p t e r i n e '  
m e a s u r e m e n t s  were  n o t  m a d e  of female  bodies .  A t  l e a s t  
3 c o m p o n e n t s  of t h e  f l u o r e s cen t  spo t s  d e s i g n a t e d  as  
4 and  5 b y  HADORN a n d  MITCHELL 6 h a v e  b e e n  i d e n t i f i e d :  
the ' s ep i a '  p t e r i n e  (yel low f luorescence)  7 a n d  t w o  b lue  
f luorescent  s u b s t a n c e s ,  tI]31 ( 2 - a m i n o - 6 - h y d r o x y - p t e r -  
ine) 8 a n d  HB29. All of t he se  s u b s t a n c e s  a re  p r e s e n t  in  
a m o u n t s  a b o u t  3 t i m e s  t h a t  of t h e  n o r m a l  ma les  in  
newly e m e r g e d  dot m a l e s ;  b y  4 days ,  howeve r ,  t h e r e  a re  
no s i gn i f i c an t  d i f fe rences  b e t w e e n  n o r m a l  a n d  m u t a n t  
males in  t h e s e  s u b s t a n c e s  in  t h e  b o d y .  T h e  bod ie s  of 
newly e m e r g e d  a n d  f o u r - d a y - o l d  dor f ema les  c o n t a i n  
3 t i m e s  as m u c h  of t h e  f l u o r e s c e n t  s u b s t a n c e s  of t h e  
4/5 spo t s  as do  t h o s e  of + f emales  of t h e  s a m e  age. 

H e a d s  of n e w l y  e m e r g e d  a n d  f o u r - d a y - o l d  flies were  
measured  s e p a r a t e l y .  R e d  p i g m e n t s  a n d  ' x a n t h o p t e r i n e '  
are r e d u c e d  in  b o t h  ma le  a n d  f ema le  dot t o  a b o u t  10% 
of the  n o r m a l  a m o u n t s .  T h e  ' s ep ia '  p t e r i n e  is r e d u c e d  to  
about  ha l f  t h e  a m o u n t  f o u n d  in + flies, b u t  t h e r e  is no  
s ignif icant  d i f fe rence  b e t w e e n  + a n d  dor flies in  t h e  b lue  
componen t s  4/5. R e d  p i g m e n t s ,  ' x a n t h o p t e r i n e '  a n d  t h e  
c o m p o n e n t s  of 4/5 a re  al l  i nc r ea sed  in  t h e  h e a d s  of +/dor 
hybrids  (Tab le  I I I ) .  M e a s u r e m e n t s  were  m a d e  of +/dor 
because of t h e  r e d u c t i o n  in  t h e  size of t h e  eye in  ClB/dor 
flies due  t o  t h e  Bar gene ;  m e a s u r e m e n t s  of t h e  p t e r i n e s  
in the  bod ie s  of +/dor flies gave  re su l t s  c o m p a r a b l e  to  
those o b t a i n e d  f r o m  CIB]dor flies of t h e  s a m e  age. U n t i l  
the b i o c h e m i c a l  i n t e r r e l a t i o n s  of t h e  va r i ous  p t e r i n e s  a re  
be t t e r  u n d e r s t o o d ,  i t  is n o t  poss ib le  to  give a n  a d e q u a t e  
e x p l a n a t i o n  of t h e  r e s u l t s  o b t a i n e d  in  t h e  h e t e r o z y g o u s  
female. 

6 E. HAnOR~ and H. K. MITCHELL, Proc. nat. Acad. Sci. Wash. 
37, 650 (1951). 

7 H. S. FORREST and H. K. MITCHELL, J. Amer. chem. Soc. 76, 
5656, 5658 (1954). 

8 M. VISCONTINI, E. LOESER, P. KARRER, and E. HADORN, Helv. 
chin,. Acta 38, 1222 (1955). - H. S. FORREST and H. K. MITCHELL, 
J. Amer. chem. Soe. 77, 4865 (1955). 

9 H. S. FORREST and H. K. MITCHELL, J. Amer. chem. Soc. Z7, 
4865 (1955). 

r e l a t e d  in p a r t  to  d i f f e rences  in  t h e  r a t e  a n d  a m o u n t  of 
t e s t e s  p i g m e n t a t i o n .  

M a l p i g h i a n  t u b u l e s  of dor flies of b o t h  sexes  are  deep  
ye l low in  co lou r  x0 a n d  a re  t h i c k e r  a n d  s t i f fe r  t h a n  n o r m a l  
M a l p i g h i a n  t ubu l e s .  T h i s  is due  to  t h e  a c c u m u l a t i o n  of 
la rge  a m o u n t s  of e x c r e t o r y  m a t e r i a l  in  t h e  l u m e n  (c/. 
rosy3). T h e  t u b u l e s  of f o u r - d a y - o l d  dor flies c o n t a i n  
3 to  6 t i m e s  m o r e  of t h e  f l uo re scen t  s u b s t a n c e s  t h a n  t h o s e  
of  + flies of t h e  s a m e  age. The  b lue  c o m p o n e n t s  of 4/5,  
w h i c h  a re  p r e s e n t  o n l y  as  t r a c e s  in  t h e  t u b u l e s  of + flies, 
a re  p r e s e n t  in  c o n s i d e r a b l e  c o n c e n t r a t i o n  in  dor t u b u l e s .  

T h e  d i f f e r e n t  b i o c h e m i c a l  p a t t e r n s  e x h i b i t e d  b y  dot 
males  a n d  females  a re  of  i n t e r e s t  in  r e l a t i o n  t o  t h e  f a c t  
t h a t  l e t h a l  e m b r y o s  f r o m  h o m o z y g o u s  dot f ema le s  ex-  
h i b i t  two  c h a r a c t e r i s t i c  p h e n o c r i t i c a l  pe r iods  w h i c h  a re  
d e p e n d e n t  u p o n  t h e  sex  of t h e  e m b r y o  1°. P r e l i m i n a r y  
r e s u l t s  i n d i c a t e  t h a t  a m i n o  ac id  m e t a b o l i s m  is a lso 
a f f ec t ed  t o  a d i f f e r en t  degree  in  t h e  t w o  sexes.  

All  m e a s u r e m e n t s  were  m a d e  on  o n e - d i m e n s i o n a l  
c h r o m a t o g r a m s  d e v e l o p e d  in  p r o p a n o l - a m o n i a .  W h o l e  
p r e p u p a e  a n d  50 h p u p a e ,  a n d  h e a d s  a n d  bod ies  of n e w l y  
e m e r g e d  a n d  f o u r - d a y - o l d  flies, were  s q u a s h e d  d i r e c t l y  
o n  t h e  f i l te r  paper .  M e a s u r e m e n t s  of t h e  f l u o r e s c e n t  
i n t e n s i t y  of v a r i o u s  spo t s  were  m a d e  b y  t h e  d i r ec t  
m e t h o d  f i r s t  used  b y  HADORN a n d  KOHN ll .  

I t  is a pleasure to acknowledge the help and warm hospitality of 
Professor E. HADORN of the Zoologiseh-vergl. Anatoufisches Institut 
of the University of Zt~rich. Dr. H. BURLA and Dr. I. ZIEGLER- 
GONDER have also given much help and advice. The work was car- 
ried out during the tenure of a post-doctoral fellowship from the 
National Science Foundation, Washington, D.C. 

S , J .  C o v ~ c E *  

Zoologisch-vergleichendes A natomisches Institut, Uni- 
versity o/Ziirich,  M a y  8, 1957. 

Zusamrnen/assung 
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New Haven, Conn. 
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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-  

1 I~I. I{. SUBRAMANIAM a n d  B. RANGANATItAN, N a t u r e  157, 49 
(19aG). 

2 K. K. MITRe,, J. sci. industr. Res. 813, ~36 (1949); 11B, I09 
(195~). 

3 K. V. GmI and P. R. KRISHNASWAMI, J. Bact. 67, 309 (1954). - 
K. K. MITI~., J. sci. industr. Res. 14C, ~1 (1955); t.5C, ~257 (1956).- 
K. V. GIRI and P. R. KRISHNASWAm, J. sei. industr. Res. 18A, 106 
(1954). 

P. R. BUeKHOLDER, Arch. Bioehem. 3, 121 {1943). 
5 F. W. TANNER jr. and J. M. VAN LA~'EN, J. Baet. 54, 38 (1947). 

- A. GmLHERraOND et at., C. r. Aead. Sci. 201, 1077 (I935). 

(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). 


