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The differences in chromosome number  and gross chro- 
mosome morphology between the  European  and H ima-  
layan forms of P. verticillatum can be explained on the  
assumpt ion t h a t  the  H i m a l a y a n  forms are p r imi t ive  ones 
and European  forms as compara t i ve ly  recent  ones, since 
it is bel ieved t h a t  the centre  of origin lies in Eas te rn  
Himalayas  and Wes te rn  China. Therefore,  one can assume 
tha t  the  ch romosome n u m b e r  2 n = 28, not iced in the  
European  forms has p robab ly  been der ived  f rom the  
original  ch romosome number  2 n = 30. I t  has been poin ted  
out  3 tha t  the  presence of long chromosomes  wi th  med ian  
const r ic t ion  is a p r imi t ive  feature.  I t  is diff icult  to say 
def ini te ly  a t  p resent  whe the r  t he  Eu ropean  forms have  
evo lved  f rom the  H i m a l a y a n  ones by  losing the  long or  
short  chromosome pair. However ,  one cannot  over look 
the possibi l i ty  of interspecif ie hybr id iza t ion  with  some 
species of the group Alternifol ia  and this  m a y  have  sub- 
sequen t ly  been followed by  introgression.  A detai led 
s t udy  on species from Eas te rn  H i m a l a y a s  is in progress. 

The  au thor  is mos t  indebted  to Dr. M. S. SWAMINATHAN, 
Cytogenet ie is t  of the  Ind ian  Agr icul tura l  Research  In-  
s t i tute ,  New Delhi, for his encouragement  and va luable  
suggestions.  Sincere thanks  are due to Mr. M. M. BEOO, 
Pr incipal  of Delhi  College, for p rov id ing  the  necessary 
facilities and also to the  Minis t ry  of Scientific Research  
and Cul tura l  Affairs for a Grant- in-aid .  
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Zusammen/assung 

Die ChromosomenzahI  und der  K a r y o t y p u s  yon Poly- 
gonatum verticillatum Allioni (2 n = 30, 64) und P. cirri- 
[olium Royle  (2 n ~ 38), die im H i m a l a y a  vo rkommen ,  
wurden  mi t  fr / iher un te r such ten  europ/i ischen F o r m e n  
vergl ichen.  Die beobach te t en  Untersch iede  lassen sich 
durch die Annahme  erkl~ren, dass die europ~iischen For-  
men aus den H i m a l a y a - F o r m e n  durch den Vorgang der  
Chromosomenve rminde rung  und Ver~nderungen  des 
K a r y o t y p u s  hervorgingen.  

G. L. STEBBINS, JR., Variation and Evolution in plants (Oxford 
University Press, 1950). 

P a t h w a y s  of  S u g a r  M e t a b o l i s m  in R e l a t i o n  
to  the  

B i o s y n t h e s i s  of  P o l y a c e t y l e n i c  A n t i b i o t i c s  

As par t  of a general  p r o g r a m m e  of research into the  
b iochemis t ry  of an t ib io t ic  product ion  we have  been 
especial ly concerned wi th  the  Bas id iomyce te  B-841, 
which produces polyace ty lenic  ant ib iot ics  wi th  C n (nemo- 
t inic acid, nemot in)  and C12 (odyssic acid, odyssin) chains. 
H a v i n g  established the  s t ructures  of these compounds  I 
and their  biogenesis f rom a Cz uni t  re la ted to  ace ta te  ~ we 
tu rned  our  a t t en t ion  to the  general  me tabo l i sm of the  
fungus so t h a t  this  m igh t  u l t ima te ly  be corre la ted wi th  
the special processes of ant ib io t ic  format ion .  In  this  we 
were great ly  assisted by  the  d iscovery  t h a t  a high pro- 

por t ion  of the  nemot in ic  acid produced by  B-841 is in the 
form of the xyloside (I) (in which the s te reochemis t ry  of 
the allene unit ,  the  ad jacen t  C(4 ), and the  glycoside carbon 
a tom remain  uncertain) .  By  the  isolat ion of th is  compound 
we were enabled  to  s tudy  some aspects  of pentose  and 
polyace ty lene  synthesis  s imul taneously .  

W h e n  B-841 is uti l ising glucose as sole nut r ient ,  labell- 
ing from added [1-tlC] ace ta te  is eff icient ly incorporated 
(15--20%) into the  polyace ty lenes  b u t  no t  in to  the  xylose 
moie ty  of I. H o w e v e r  B-841 will also utilise e thano l  as 
sole nu t r i en t ;  under  these c i rcumstances  bo th  moieties 
are labelled by  [1-'4C] acetate ,  the  ra t io  of act ivi t ies  in 
the  xylose  and C~, por t ions  of I being abou t  1-5/6 (the C n 
chain conta ins  6 ' ac t ive '  C a toms  ~). W'e conclude t h a t  in 
the  e thano l  cultures,  in which all metabol ic  in termedia tes  
are being synthesised f rom C2 units,  the  xylose is produced 
by w a y  of compounds  closely re la ted to  glucose; this 
explains  the  absence of labell ing in the  glucose cultures 
and is of course probable  on general  grounds.  
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(I); [e?~+ 237 ° (c = 0-1 in EtOH) 

Degrada t ion  of the  labelled xylose revealed the  pa t te rn  
of labell ing shown in II ,  the act iv i t ies  being re la t ive  to 
tha t  of C(4 ) of the xylose. Our  exp lana t ion  of this labelling- 
pa t t e rn  invoIves the  opera t ion  of a t  least  three well-known 
pa thways  of sugar  metabo l i sm in B-841. 

CH2OH-CHOH-CHOH-CHOH-CHO 
Aclivity 27 28 45 100 3 

(ii) 

Label l ing f rom E1-~4C] ace ta te  is normal ly  incorporated 
into sugars by  way  of convers ion into E1-14C~ p y r u v a t e  or 
its enol phophate ,  followed by  the  reversal  of Emden-  
Meyerhof  glycolysis. We  have  independen t  evidence for 
the  opera t ion  of the  Emden-Meye rho f  route  and citrate 
cycle in B-841; in the  case when  e thanol  is the  only 
nut r ient ,  a special modif ica t ion  of the c i t ra te  cycle must 
be operat ive .  As is well known, the  overal l  effect  of this 
process will be the synthesis  of hexose labelled equal ly  at 
C(3 ) and C(4 ). Now i t  has been shown t h a t  in a va r ie ty  of 
sys tems the  pr incipal  cause of randomisa t ion  of labelling 
in C(~)-C(3 ) of hexoses '  is the act ion of enzymes  of the 
t ransaldolase- t ransketolase  cycle ; the  pa t t e rn  of labelling 
in our  xylose  is exac t ly  t h a t  which would  be expec ted  for 
C(x)-C(5 ) of a hexose,  ini t ial ly labelled a t  C(3 ) and C(4 ) 
only, and subsequen t ly  randomised  in this way  3. This 
also implies  t h a t  the  xylose itself is no t  formed from one 
of the  pentose  phospha tes  in te rmedia te  in the  transaldo- 
lase- t ransketolase  cycle, b u t  from a hexose der iva t ive  by 
toss of C(6(. Such a process is invo lved  in a known meta- 
bolic route,  viz. the  convers ion of glucose via gIucuronic 
acid in to  pentoses,  including xylose 4. 

Thus,  w i thou t  hav ing  isolated any  of the  r e l evan t  en- 
zymes  of in te rmedia tes  we have  c i rcumstan t ia l  evidence 
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for a s u b s t a n t i a l  sec t ion  of the  ca rbon  metabo l i sm of 
B-841, wh ich  can  be s u m m a r i s e d  as shown in the  Figure.  

Glucose 
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an d  REMBOLD from ' roya l  je l ly '  L Proof  t h a t  the  c rys ta l s  
seen in the  c o n t e n t s  of a m a n d i b u l a r  g land  a f t e r  freezing 
were ident ical  wi th  l l l -hydroxy- .12-decenoic  acid was 
ob t a ined  by  X - r a y  powder  p h o t o g r a p h s  (Fig. 2). 

In  c o n f i r m a t i o n  i t  m a y  be added  t h a t  more direct  evi- 
dence,  to  be descr ibed  in de ta i l  elsewhere, indicates  t h a t  
most ,  t h o u g h  no t  all, of the  resp i ra to ry  ca rbon  dioxide 
evo lved  b y  B-841 is in fac t  formed by  way of glycolysis 
(from glucose) a n d  t he  c i t r a t e  or c i t ra te-g lyoxyla te  cycle 
(from glucose or  e thano l ) .  

J .  D. B u ' L o c K  and  H. GREGORY 

University Chemical Laboratory, Manchester, June 26, 
I959. 

Zusammen[assung 

Der  E i n b a u  v a n  [1-14C]-Acetat bei der  Biosynthese  wm 
Xylose  aus  A t h a n o l  d u r c h  die Bas id iomycete  B-841 be- 
waist  da s  V o r h a n d e n s e i n  v a n  drei verschiedenen \Vegen 
des Zuckers to f fwechse l s  in diesem Pilz:  1. Glycolyse, 
2. T ransa ldo la se -Transke to l a se -Zyk lus ,  3. Abbau  w m  
Glucose zu G l u c u r o n a t  und  Pentose.  

Fig. 1.- Crystals from mandilmlar gland of the, honeylx.e. 
Cro,~sed IMlaroid. "< 510. 

It  is t hus  clearly ind ica ted  t h a t  the  10-hydroxy-.12- 
decenoic acid in ' royal  jel ly '  cumes from the  m a n d i b u l a r  
g lands  of the  worker  bee. The  c o n t e n t s  of these  g h m d s  
con ta in  l i t t le  protein*, so the  belief, based  on s t rong  cir-  

1 0 - H y d r o x y - d 2 - d e c e n o i c  A c i d  in  the  H o n e y b e e  

(Apis mellif era) 

10-Hydroxy-A2-decenoic  acid has  been isolated from 
' roya l  je l ly ' ,  t h e  food of queen  larvae,  and  is also present  
in t h e  food of worker -bee  l a rvae  L I t s  absence from nec t a r  
a n d  pol len e sugges ted  t h a t  i t  m u s t  come from the sa l ivary  
g lands  of worke r  bees. Of these,  the  m a n d i b u l a r  pair  
con t a in  a suspens ion  of l iquid globules, soluble in sodium 
b i c a r b o n a t e  so lu t ion  a n d  rep rec ip i t a t ed  by  acids, which, 
in bees  s to red  in a re f r igera tor ,  deposi ts  masses of crys ta ls  
t h a t  do  n o t  m e l t  a t  room t e m p e r a t u r e  3 (Fig. 1). Dur ing  
work on  a r e l a t ed  p rob lem,  a crys ta l l ine  f rac t ion was ob- 
t a ined  f rom a n  e x t r a c t  of the  heads  of worker  bees. The  
idea t h a t  b o t h  these  c rys ta l l ine  mater ia l s  were 10-hydroxy-  
A*-decenoic ac id  was  s u p p o r t e d  b y  f inding t h a t  the  con- 
t en t s  of f i f ty  worke r -bee  m a n d i b u l a r  g lands  yielded b y  
so lven t  e x t r a c t i o n  a n d  f r ac t iona t ion  a crysta l l ine  acid, 
which  b y  t he  c r i t e r i a  of in f ra red  absorp t ion ,  ra te  of flow 
on a p a p e r  c h r o m a t o g r a m  and  ra te  of t r ave l  in a paper  
e lec t rophores is ,  was  iden t ica l  wi th  t he  mater ia l  ex t r ac t ed  
from worke r -bees '  heads  a n d  wi th  a u t h e n t i c  10-hydroxy-  
A*-decenoic acid e x t r a c t e d  by  the  m e t h o d  of BUTENANDT 
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Fig. 2. - N-ray powder t)hotographs 
(a) Crystals frmn mandilmlar gland. 
(b) 10-ltydroxy-. |2-decenoie acid extracted from royal jolty. 
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