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k a n n t e  d - l - D e h y d r o - c o r t i s o n  (VI) it .  R a z e m i s c h e s ,  t o t a l -  
s y n t h e t i s c h e s  ( J s t ron  (VII )  12 k o n n t e  n a c h  e ine r  v o r  
lXngerer  Zei t  v e r 6 f f e n t l i c h t e n  R e d u k t i o n s m e t h o d e  1° 
m i t t e l s  P res she fe  in  d -0s t r ad io l - (17f l )  ( V I I I )  u n d  
l-(3stron i i be rge f i ih r t  we rden .  

Die g e n a n n t e n  e x p e r i m e n t e l l e n  E r g e b n i s s e  s i nd  auch  
in  t h e o r e t i s c h e r  H i n s i c h t  i n t e r e s s a n t .  Sei t  d e n  klass i -  
schen  A r b e i t e n  v o n  PASTEUR w a r  es zwar  b e k a n n t ,  dass  
E n z y m e  aus  M i k r o o r g a n i s m e n  in s t e r eospez i f i s che r  
W'eise au f  r a z e m i s c h e  S u b s t r a t e  e i n w i r k e n  k 6 n n e n ,  in-  
d e m  die b e i d e n  o p t i s c h e n  A n t i p o d e n  of t  v e r s c h i e d e n  
r a sch  n m g e s e t z t  w e r d e n  ~*. Diese  U m s e t z u n g e n  s t e l l t en  
abe r  meis t ,  w e n n  sic n i c h t  e in f ache  t l y d r o l y s e n  oder  
D e c a r b o x y l i e r u n g e n  b e t r a f e n ,  e inen  v611igen A b b a u  
s e l ek t i v  des e inen  A n t i p o d e n  im m i k r o b i o l o g i s c h e n  
M e t a b o l i s m u s  dar .  D a b e i  g ing  im a l l g e m e i n e n  ge rade  
de r  e r w i i n s c h t e  n a t i i r l i c h e  A n t i p o d e  ve r lo ren ,  w ~ h r e n d  
de r  u n n a t f i r l i c h e  i n t a k t  bl ieb.  A u s s e r d e m  m u s s t e  de r  e ine 
A n t i p o d e  vol ls t /~ndig angeg r i f f en  werden ,  d a r n i t  de r  an -  
de r e  in  o p t i s c h  r e ine r  F o r m  anf ieL Aus  a l len  d iesen  Gr i in -  
d e n  f a n d  die e n z y m a t i s c h e  A u f t r e n n u n g  y o n  R a z e m a t e n  
n u r  a u s n a h m s w e i s e  p r a k t i s c h e  A n w e n d u n g  u n d  i s t  b i s h e r  
be i  t o t a l s y n t h e t i s c h e n  d,l-Steroiden n i c h t  v e r w e n d e t  
worden .  

De r  grosse  Vor t e i l  de r  n e u e n  M e t h o d e  zu r  m i k r o b i o -  
log i schen  S p a l t u n g  y o n  r a z e m i s c h e n  S t e r o i d e n  b e s t e h t  
n u n  da r in ,  da s s  de r  na t f i r l i che  d - A n t i p o d e  n i c h t  abge -  
b a u t ,  s o n d e r n  zu e i n e m  a n  s ich  e r w f i n s c h t e n  R e a k t i o n s -  
p r o d u k t  u m g e w a n d e l t  w i rd  ~5. L e t z t e r e s  l~isst s ich im all- 
g e m e i n e n  wegen  se iner  ve r /~nder t en  P o l a r i t ~ t  seh r  l e i ch t  
y o n  de r  n i c h t  u m g e s e t z t e n  l - F o r m  des A u s g a n g s m a -  
t e r ia l s  t r e n n e n .  S~lbs t  in  den  F/il len, wo ke ine  v611ige 
U m s e t z u n g  de r  d - F o r m  erz ie l t  wird,  f/illt  diese als 
op t i s ch  re ines  U m w a n d l u n g s p r o d u k t  an.  N u n  s ind  a b e t  
h e u t e  schon  e in ige  m i k r o b i o l o g i s c h e  1Reakt ionen a n  
S t e r o i d e n  b e k a n n t  (vgl. is), die p r a k t i s c h  q u a n t i t a t i v e  
U m s e t z u n g e n  in de r  d - R e i h e  e rgeben .  D a m i t  l a ssen  s ich  
bei  de r  n e u e n  R a z e m a t s p a l t u n g s m e t h o d e  n a h e z u  t h e o -  
r e t i s ehe  A u s b e u t e n  e rz ie len  u n d  k 6 n n e n  a u c h  die l -An t i -  
p o d e n  de r  A u s g a n g s s t o f f e  in  o p t i s c h  r e i n e r  F o r m  e rhaL  
t e n  werden .  

Be i  de r  T o t a l s y n t h e s e  y o n  S t e r o i d e n  k a n n  m i t  d iese r  
M e t h o d e  die of t  m t i h s a m e  u n d  v e r l u s t r e i c h e  c h e m i s c h e  
R a z e m a t s p a l t u n g  u m g a n g e n  we rden .  A n  ih re  Ste l le  t r i t t  
z u m  Beispie l  e ine  m i k r o b i o l o g i s c h e  H y d r o x y l i e r u n g ,  
D e h y d r i e r u n g  ode r  H y d r i e r u n g  g e e i g n e t e r  Zwi schen -  
p r o d u k t e , w o b e i  n e b e n  d e r  fiir die b e t r e f f e n d e  S y n t h e s e  er- 
w i i n s c h t e n  U m w a n d l u n g  R a z e m a t s p a l t u n g  erz ie l t  wird .  

E x p e r i m e n t e l l e  E i n z e l h e i t e n  d ieser  U n t e r s u c h u n g  
w e r d e n  in H e l v e t i c a  c h i m i c a  A c t a  v e r 6 f f e n t l i c h t .  

Die in dieser Arbeit erw/ihntcn Pilzst~mme wurden uns yon den 
Herren Prof. E. G/~VMAnN und Dr. L. ETTLINOER, ETH. Zfirieh, zur 
Verffigung gestellt, woffir wir auch an dieser Stelle verbindliehst dan- 
ken m/Jeh ten. Herrn Dr. E. GA.nz, Physi kalische Laboratorien der C 113A 
sind wir far die Aufnahme der IR.-Spektren zu Dank verpflichtet. 
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S~,mmary 

A r a c e m i c  i n t e r m e d i a t e  in  t h e  t o t a l  s y n t h e s i s  of d , l -  
a l d o s t e r o n e ,  t h e  d , l - 2 0 - o x o - p r e g n e n e  d e r i v a t i v e  I, was  
c o n v e r t e d  b y  i n c u b a t i o n  w i t h  a m o l d  h y d r o x y l a t i n g  in  
t h e  21 -pos i t i on  i n t o  t h e  d - 2 0 - o x o - 2 1 - h y d r o x y - p r e g n e n e  
d e r i v a t i v e  I I ,  w h e r e a s  t h e  / - a n t i p o d e  of t h e  s t a r t i n g  
m a t e r i a l  r e m a i n e d  u n c h a n g e d .  T h i s  s t e reospec i f i c  
mic rob io log ica l  r e ac t i on ,  c o m p r i s i n g  a s e p a r a t i o n  of 
r a c e m i c  mo d i f i c a t i o n s ,  r e p r e s e n t s  t h e  l a s t  r e m a i n i n g  
s t ep  in  t h e  s y n t h e s i s  of n a t u r a l  d - a ldos t e rone .  

O t h e r  mic rob io log i ca l  c o n v e r s i o n s  of r a c e m i c  s teroids ,  
d e h y d r o g e n a t i o n  a n d  h y d r o g e n a t i o n ,  were  also s h o w n  to  
p ro ceed  o n l y  w i t h  t h e  d-enantiomer, l e a v i n g  t h e  / - fo rm 
of t h e  d, l - s u b s t r a t e  i n t a c t .  

T h e  a d v a n t a g e s  of t h i s  n ew  mic rob io log i ca l  m e t h o d  for 
t h e  r e s o l u t i o n  of r a c e m i c  m o d i f i c a t i o n s  d u r i n g  t h e  t o t a l  
s y n t h e s i s  o£ s t e ro ids  a re  d iscussed .  

E x t r e m e  C h r o m o s o m a l  P o l y m o r p h i s m  
in  a C o c c i n e l l i d  B e e t l e  t 

Chilocorus stigma Say,  a N o r t h  A m e r i c a n  p r e d a t o r  of 
scale  i n sec t s  ( p r o b a b l y  Chionaspis lintneri Comst .  i n  t h i s  
i n s t ance ) ,  is a species  n o t  p r e v i o u s l y  r e p o r t e d  in  t h e  
cy to log ica l  l i t e r a t u r e .  A s ingle  a d u l t  male ,  co l l ec ted  
J u n e  19, 1955, f r o m  t h e  n o r t h  sho re  of L a k e  Mich igan ,  
some  70 mi les  t o  t h e  s o u t h  of S a u l t  Ste.  Mar ie ,  On ta r io ,  
p r o v e d  to  be  h e t e r o z y g o u s  for  a " c e n t r i c  f u s i o n "  
(WHITE 2) : i t  h a s  2n  = 26 c h r o m o s o m e s  -- 11 b i v a l e n t s ,  
1 t r i v a l e n t ,  a n d  a s ingle  X c h r o m o s o m e  a t  t h e  f i r s t  
me io t i c  m e t a p h a s e .  F u r t h e r  m a t e r i a l  was  u n a v a i l a b l e  
u n t i l  2 m a l e s  were  o b t a i n e d  o n  A u g u s t  24, 1955, f r o m  
n e a r  t h e  A g a w a  R ive r ,  a b o u t  100 mi les  n o r t h  of S a u l t  
Ste.  Mar ie .  1 h a s  2n  = 25 c h r o m o s o m e s  - - 9  b i v a l e n t s ,  
2 t r i v a l e n t s ,  a n d  t h e  X c h r o m o s o m e  (Figs.  1 a n d  2), t h e  
o t h e r  2n = 2 4 -  7 b i v a l e n t s ,  3 t r i v M e n t s ,  a n d  t h e  X 
(Figs.  3 a n d  4). S p e c i m e n s  co l l ec ted  s ince  h a v e  all  
p r o v e d  to  b e  too  old  for  cy to log ica l  pu rposes .  

I t  will be  seen f r o m  t h e  i l l u s t r a t i o n s  of t h e  24-chro-  
m o s o m e  m a l e  t h a t  t h e  3 t r i v a l e n t s  a re  i n d i v i d u a l l y  
recogn izab le .  I f  t he se  a re  l abe l l ed  A, B,  a n d  C f r o m  lef t  
to  r i g h t  in  F i g u r e  4, i t  is e v i d e n t  t h a t  t r i v a l e n t s  A a n d  B 
occu r  also in  t h e  one  w i t h  25 c h r o m o s o m e s .  T h e  A 
t r i v a l e n t  a lone  is p r e s e n t  in  t h e  L a k e  M i c h i g a n  male .  I t  
will a lso b e  n o t e d  t h a t  a t  l e a s t  2 of t h e  b i v a l e n t s  ac- 
c o m p a n y i n g  t h e  3 t r i v a l e n t s  a re  h e t e r o m o r p h i c ,  t h e i r  
u n a s s o c i a t e d  a r m s  b e i n g  of d i f f e r e n t  sizes. T h u s  C. stig- 
ma c o m p r i s e s  p o t e n t i a l l y  35 ( =  243) c h r o m o s o m a l l y  dif-  
f e r e n t  t y p e s ,  or  twice  t h a t  n u m b e r  if t h e  X X  ~ : XO c~ sex- 
d e t e r m i n i n g  m e c h a n i s m  is t a k e n  i n t o  a c c o u n t .  A s s u m i n g  
t h a t  t h e  " f u s i o n "  h o m o z y g o t e s  a re  al l  v i ab le ,  as  i n d e e d  
t h e y  m u s t  b e  un less  t h e  h e t e r o z y g o t e s  e n j o y  a n  i m m e n s e  
se l ec t ive  a d v a n t a g e  o v e r  t h e  " n o n - f u s i o n "  t y p e s ,  t h e  
c u r r e n t  e v i d e n c e  p o i n t s  to  a n u m e r i c a l  c h r o m o s o m e  
r a n g e  for  t h e  species  e x t e n d i n g  f rom 2n = 21 (c~) t o  2n 

2s (~). 

1 Contribution No. 258, Forest Biology Division, Science Service, 
Department of Agriculture, Ottawa, Canada. 

M. J. D. WroTE, Animal cytology and evolution (University 
Press, Cambridge 1954). p. 66, 203. 
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N o  o t h e r  c o c c i n e l l i d  is  k n o w n  w i t h  a c h r o m o s o m e  
n u m b e r  in  e x c e s s  o f  2n  = 18 + X y ,  a l t h o u g h  s e v e r a l  h a v e  
l ower  n u m b e r s  a. I n  v i e w  o f  (1) t h e  p r e s e n c e  o f  l a r g e  

Figs. l -4 . - -F i r s t  nmiotic metaphases  in 2 males of Chilocorus stigma. 

Figs. 1 and "2.---9a + '2m (A and B) + X. 
Fig. a.--TH (~ at r ight  heteromorphic) + 3m (from left to right B, 

A,andC) + X. 
Fig. 4 . - -7n (~2 near centre heteromorptaic) + am (from left to right 

A, B, and C) + X. 
Feulgendight  green squash preparations ca. x 750. 

m a s s e s  o f  h e t e r o c h r o m a t i n  v i s i b l e  in  C. stigma a t  p a c h y -  
t e n e ;  (2) t h e  h i g h  f r e q u e n c y  a t  d i p l o t e n e  of  r i n g  b i v a -  
l e n t s  t h a t  r e s o l v e  i n t o  s i m p l e  r o d s  b y  m e t a p h a s e ;  a n d  (3) 
t h e  f a c t  t h a t  w h o l e  c h r o m o s o m e  a r m s  o r  p a r t s  t h e r e o f  
c a n  b e  l o s t  w i t h  i m p u n i t y  in  t h e  f o r m a t i o n  o f  " f u s i o n "  
p r o d u c t s  a n d  h e t e r o m o r p h i c  b i v a l e n t s ,  r e s p e c t i v e l y ,  i t  
s e e m s  r e a s o n a b l y  c e r t a i n  t h a t  a p r o c e s s  of  c e n t r o m e r e  
m i s d i v i s i o n ,  o f  t h e  t y p e  k n o w n  in  t h e  p l a n t  CampanulaL 
f o l l o w e d  b y  t h e  a c c r e t i o n  o f  h e t e r o c h r o m a t i n  i n  t h e  
a c q u i s i t i o n  o f  n e w  a r m s  m u s t  h a v e  b e e n  t h e  m e a n s  b y  
w h i c h  t h e  p u t a t i v e  2 n  = 27 /28  p r o t o t y p e  e v o l v e d .  I f  t h i s  
is so  a n d  s i n c e  t h e  b a s i c  c h r o m o s o m e  f o r m u l a  of  t h e  
C o c c i n e l t i d a e  is  m o s t  p r o b a b l y  18 = X y L  i t  a p p e a r s  l i k e l y  
t h a t  i n d i v i d u a l s  w i t h  4 t r i v a l e n t s  e x i s t ,  t h u s  e x t e n d i n g  
t h e  t h e o r e t i c a l  l i m i t  o f  t h e  s p e c i e s  d o w n w a r d s  t o  19 
c h r o m o s o m e s .  F u r t h e r m o r e ,  s i n c e  t h e  c h r o m o s o m e s  o f  
t h i s  s p e c i e s  e v i d e n t l y  h a v e  a s t r o n g  p r e d i s p o s i t i o n  t o  
" f u s e " ,  t h e  p o s s i b i l i t y  is o p e n  for  m a t i n g s  b e t w e e n  
i n d i v i d u a l s  c a r r y i n g  d i f f e r e n t  c o m b i n a t i o n s  o f  " f u s e d "  
c h r o m o s o m e s  t o  h a v e  g i v e n  r i s e  t o  r i n g  c o m p l e x e s  
a n a l o g o u s  to ,  b u t  s t r u c t u r a l l y  d i f f e r e n t  f r o m ,  t h o s e  
k n o w n  in  s e v e r a l  p l a n t  g e n e r a .  

I t  is,  o f  c o u r s e ,  n o t  i n c o n c e i v a M e  t h a t  a s i m i l a r  
s i t u a t i o n  e x i s t  i n  Gryllotalpa gryltotaIpa a n d  t h a t  i t s  
b a f f l i n g  n u m e r i c a l  d i f f e r e n c e s ,  w h i c h  "vVmTE ~ w a s  l o a t h  

a S. G. SmTH, Heredi ty  7, 31 (1953). 
4 C. D. DARLINGTON and L. F. LA COUR, Heredity 4, 217 (t950). 
'~ S, G, SMITtl, Canad. Entom.  s2, 58 (1950). 

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

Postscript. Since this note was sent to press, material  from stock 
cultures of Californian origin, kindly donated by JOHN J. DREA, 1)e- 
par tment  of Biological Control. Universi ty of California, All)any, 
California, h:ts pr~)ved the existence of one of tl~e expected h~m~ozy- 
gous fusion types in the form of males with the lower diploid chromo- 
stone number  of ~22. At meiosis these are present  as two ring biva- 
lents, both homozygous for a eentric fusion, and nine rod-shaped 
bivalents. Of particular interest is the absence of an  independent  
X-chromosome in these stocks: it is fu.aed with one of a pair of auto- 
seines, thus forming a heteromorphie rod-bivalent and const i tut ing 
a new, neo-XY, sex-determining mechanism (.4 X:A). This discovery 
of polymorphism among the sex chromosomes increases the  potential  
number of ehromosomally different types of both sexes from g x 3 s 
to 5 x 35, or 1'215, and further extends the range of diploid numbers  
downwards to a theoretical 18. 

I shall be glad to correspond with people who anticipate being 
able to help extend the geographical range of future studies by 
supplying living males of this and related species. 

~q. G. SMITH 

Forest Insect Laboratory, Sault Ste. A.tarie, Ontario, 
Canada, November 17, 1955. 

Zusammen[assung 
V o n  d re i  ~c~ v o n  Chitocorus stigma w i e s  e i n  T i e r  e i n e  

(A), e i n e s  zwe i  (A, B) u n d  d a s  d r i t t e  d r e i  (A, B,  C) z e n -  
t r i s c h e  F u s i o n e n  a u f ;  2n  w a r  26, 25 u n d  24. B e i m  d' m i t  
2n  = 24 s i n d  m i n d e s t e n s  zwe i  B i v a l e n t e  h e t e r o z y g o t .  
A b g e s e h e n  v e t o  U n t e r s c h i e d  d e r  G e s c h l e c h t s c h r o m o s o -  
m e n  ( X X ~ : X O ~ )  s i n d  d a h e r  243 v e r s c h i e d e n e  c h r o m o -  
s o m a l e  T y p e n  m 6 g l i c h .  2n  w i r d  v o n  21 (~) zu  28 (~) v a r i -  
i e ren .  W e i t e r e  F u s i o n e n  be i  d e n  C h r o m o s o m e n  d e r  h e -  
t e r o z y g o t e n  P a a r e  w t i r d e n  z u  2n  = 19 f f i h r e n ,  w-Xhrend  
s i ch  n a c h  a n d e r n  F u s i o n s - K o m b i n a t i o n e n  R i n g k o m -  
p l e x e  b i l d e n  m f i s s t e n .  

La ques t ion  des h ~ t ~ r o c h r o m o s o m e s  chez  les  
Saurops id~s .  I. Rept i les  

t~n 1934,  OGUMA 1, a y a n t  c o n s t a t d  q u e  le m a l e  d e  
Lacerta vivipara p o s s ~ d e  36 c h r o m o s o m e s  e t l a  f e m e l l e  
35, a d m i t  l ' e x i s t e n c e  d ' u n e  d i g a m ~ t i c  Z-O c h e z  les  R e p -  
t i les .  E n  1937,  il ~ r e t r o u v e  le m ~ m e  t y p e  c h e z  u n e  T o r t u e ,  
.4myda japonica (~ :  2 N  = 64;  ~ :  2 N  = 63).  MAKINO e t  
ASANA 3 d t u d i e n t  d e u x  A g a m i d e s  a v e c  les  r d s u l t a t s  s u i -  
r a n t s :  Calotes versicolor: 6': 2 N  = 12 M + 22 m ;  ~ :  2 N  
12M + 21 m. Sitana ponticeriana: c~: 2 N  = 24 M -t- 22 m ;  
~_: 2N = 24 3 I  + 21 m.  ( M  = m a c r o c h r o m o s o m e s ,  m = 
m i c r o c h r o m o s o m e s . )  NAKAMURA 4 c o n f i r m e  l ' e x i s t e n c e  
d ' u n  Z-O c h e z  la f e m e l l e  d ' u n e  T o r t u e ,  Caretta caretta, 
et ,  c h e z  u n e  a u t r e  T o r t u e ,  Chelonia japonica, MAKtNO 5 
c o m p t e  56 d l 6 m e n t s  c h e z  le dL 55 c h e z  l a  9- E l ,  d a n s  le 
m 6 m e  t r a v a i l ,  MAKINO n o t e  q u ' i l  a r d e x a m i n d  les  p r 6 -  
p a r a t i o n s  d 'OGUMA e t  q u ' i l  e s t  & a c c o r d  a v e c  les  c o n -  
c l u s i o n s  d e  c e t  a u t e u r .  

D ' a u t r e  p a r t ,  MATTHEY ~ n e  t r o u v e  a u c u n e  d i f f 6 r e n c e  
d a n s  l ' d q u i p e m e n t  c h r o m o s o m i q u e  de  Chamaeleon vul- 
gaffs qu i ,  d a n s  les  d e u x  s e x e s ,  p o s s b d e  12 M ~ 12 m .  
MARGOT ~ a n a l y s e  les  c i n ~ s e s  d'Anguis  ]ragilis e t  d e  La- 
certa vivipara: il y a 20 A~r t~ 24 m c h e z  l ' O r v e t ,  36 c h r o -  
m o s o m e s  c h e z  le L d z a r d  e t  il e s t  i m p o s s i b l e  de  m e t t r e  e n  
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