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Fig. 2, Halbwertszeit (Zeitdauer bis 50 %-Abbau) verschiedener n-Ai- 
kane in einem homogenen Gemisch bet Inkubation mit A. elegans. 
Abszisse: LXnge des Kohlenstoffskelets; Ordinate: Halbwertszeit in 
Tagen. 
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Fig. 3. Maximale Abbaugeschwindigkeit von n-Alkanen aus einem 
homogenen Gemisch dutch A, eLegans als Funktion tier KettenlSrlge. 
Abszisse: L~nge des Kohlenstoffskelettes. Ordinate: eine Eirtheit 
entspricht 5 • 10 -~ g/h. 

VAN PER LINDEN u n d  THIJSSE13: C 2 bis  C~; C 6 bis  C1~ ; 
u n d  C,~ his  Ce0 mi iss te  d e m n a c h  ein neues  S y s t e m  
zugefi igt  werden  : C,1 bis Ca2. Diese Aussage  wi rd  erhXrtet ,  
w e n n  die m a x i m a l e  A b b a u g e s c h w i n d i g k e i t  ( V ~ )  der  
e inze lnen  Pa ra f f ine  e r r echne t  u n d  graf isch da rges te l l t  
wi rd  (Figur  3). 

I m  G a n g  be f ind l i che  Versuche  sollen zeigen, ob d u r c h  
k i n e t i s c h e ' B e t r a c h t u n g e n  ein P a r a f f i n a u f n a h m e -  u n d /  
oder  P a r a f f i n o x i d a t i o n s s y s t e m  fiir Ket tenl~tngen der  
Ies ten  n - A l k a n e  zwingend  bewiesen  werden  kann .  

za A. C, VA~ ~ER LtNDE~ und J. E. THIJSSE, Adv. EnzymoL 27, 469 
(1965). 

1~ Diese Arbeit wurde vom Schweizerisehen Nationalfonds unterstfitzt. 

Summary. Actinomucor elega~zs (CBS 104 29) is shown  
to be a paraf f in -oxid izer .  The  usua l  f e r m e n t e r - m e t h o d  
for t h e  biological  d e g r a d a t i o n  of solid a lkanes  p r o v e d  to  
be  imprac t i cab le .  A cu l tu re  s y s t e m  was deve loped  to  
ana lyse  t he  k ine t ics  of solid pa ra f f in  degrada t ion .  
D e g r a d a t i o n  of t h e  pa ra f f ins  b y  d .  elegalcs up to  a cha in  
l e n g t h  of Ca2 was observed .  

M. ]~GLI u n d  H.  WANNER 14 

Institut [~r atl~emeine Botenih der U~ivefsitiit, 
Ki;mtlergasse 16, CH-8006 Zi~rich (Schw~iz), 
75. August 7973. 

Effects of Heat ,  Urea  and D imethy l su l fox ide  on R i b o s o m a l  R N A  of the Honey  Bee (Apis mellifera L.) 

The  t h e r m o l a b f l i t y  of t he  large r i b o s o m a l - R N A  (rRNA) 
has  been  descr ibed  in some insec ts  ~-t. These  r epo r t s  h a v e  
d e m o n s t r a t e d  t h a t  t h e  h e a t  t r e a t m e n t  of t h e  large r R N A  
de t e rmines  i ts conve r s ion  to a p r o d u c t  w i t h  s e d i m e n t a -  
t i on  coeff icient  s imi la r  to  t h a t  of t h e  smal l  r R N A .  

W e  f o u n d  t h a t  t he  26 S r R N A  of t h e  h o n e y  bee is also 
t h e r m o l a b d e .  I n  add i t ion ,  we obse rved  t h a t  t h e  t h e r m a I  
convers ion  oI t h e  26 S r R N A  to a n  18 S p r o d u c t  is a lways  

a c c o m p a n i e d  b y  t h e  release of a low molecu la r  RNA.  I n  
o rder  to  ver i fy  w h e t h e r  th i s  p h e n o m e n o n  is due to  t he  rup-  
t u r e  of h y d r o g e n  bonds ,  t h e  effects  of u r ea  a n d  d i m e t h y l -  
sul foxide on  t he  large r R N A  of Apis melli/era were inves-  
t iga ted .  

Material and methods. All e x p e r i m e n t s  were ca r r ied  o u t  
w i t h  15-day-old  p u p a e  of h o n e y  bees  r ea red  u n d e r  na-  
t u r a l  condi t ions .  T h e  p u p a e  were  t a k e n  l r o m  worker  cells 
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Fig. 1. Effect of heat on RNA extracted by the cold-phenol 
method. Samples of unheated (a) and heated (b) RNA 
were analyzed by electrophoresis on a 2.5% polyacrylamide 
gel for 40 rain at 4 mA]gel. 

and  the  R N A  was ex t r ac t ed  by  the  cold and ho t -pheno l  
me thods2 ,<  The cold-phenol  procedure  was pe r fo rmed  
according to  GRXE~BXRG 2, except  t h a t  the  ex t rac t ion  
med ium con ta ined  0.5% sodium dodecyl  su lpha te  and 
0.1% bentoni te .  The concen t ra t ion  of R N A  was e s t ima ted  
on the  basis of UV-abso rp t ion  and  1 uni t  of A~60nm was 
equiva len t  to  40 Fg of R N A / m l  6. The A~60nm/A2a0,~ ra t io  
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Fig. 2. Electrophoresis of RNA extracted by the hot-phenol method 
on a 2.5% polyacrylamide gel. The extraction was performed using a 
salt concentration of 0,1 M (a) and 0.05 M NaC1 (b). RNA samples 
were run for 60 min at 4 mA/gel. 

was abou t  1.9-2.0, indica t ing  a h igh  degree of pu r i t y  7 of 
our R N A  prepara t ions .  The 26 S rlRNA was purif ied by  
zonal cent r i fugat ion  as repor ted  by  GIORGINI and  DE 
LIJccA s. The hea t  t r e a t m e n t  was done at  60 ~ for 3 rain in 
0 .02M Tris-HC1 buffer,  p H  7.6, conta in ing  0 .01M NaC1 
and 0 .001M EDTA.  The t r e a t m e n t s  w i th  8 M  urea and  
80% dimethylsu l fox ide  were pe r fo rmed  as descr ibed pre- 
v ious ly< Elec t rophores i s  on po lyacry lamide  gel was 
carried out  according to LOENING ~. Af te r  f ixat ion,  the  gels 
were scanned  at  260 n m  in a B e c k m a n  spec t ropho tomete r ,  
model  A c t s  I I I .  

Results.  The e lec t rophore t ic  profile of the  IRNA ex- 
t r ac t ed  b y  the  cold-phenol  m e t h o d  is shown ill Figure  1 a. 
The values  of 26 S and  18 S, for the  large and  smal l  r R N A  
respect ively ,  were ca lcula ted  previous ly  10. Ano the r  t ype  
of R N A  (peak A) was also observed wi th  e lec t rophore t ic  
mobi l i ty  lower t h a n  t h a t  of 26 S rRNA.  W h e n  the  R N A  
obta ined  by  the  cold-phenol  procedure  was hea t ed  at  60 ~ 
for 3 min,  a comple te  loss of t he  UV-absorbance  peak  cor- 
responding  to the  26 S r R N A  was observed (Figure l b ) .  
Mbreover,  the re  was  a increase of the  UV-absorbance  in 
the  region of the  18 S rlRNA. A similar  resul t  was ob ta ined  
when  the  hea t ing  was pe r fo rmed  in the  presence  of 0.1% 

1 S. W. AI'PLEBAUM, R. P. EBSTEIN and G. R. WYATT, J .  molec. Biol. 
21, 29 (1966). 

2 j .  R. GREENBERG, J. molec. Biol. 46, 85 (1969). 
a H. ISHIKAWA and R. W. NEWBURGH, Biochim. biophys. Acta 232, 

661 (1971). 
4 H. ISHIKAWA and R. W. NEWBURGH, J. molec. Biol. rid, 135 (1972). 

K. SCHERRER and J. E. DARNELL, Biochcm. biophys. Res. Comm. 
7, 486 (1962). 

6 F. L. DE LUCCA and M.T. IMAIZUMI, Bioehem. J. J30, 335 (1972). 
7 K. SCHERRER, in Fundamental Techniques in Virology (Eds. K. 

HABEL and N. P. SALZ~AN; Academic Press, New York 1969), 
p. 413. 

8 j .  F. GIORGINI and F. L. DE LUCCA, Biochem. J., 135, 73 (1973). 
9 U. E. LOEI'~ING, J. molec. Biol. 38, 335 (1968). 

10 j .  F. GIORGINI and F. L. DE LUCCA, in preparation. 
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sod ium dodecy l  su lpha te .  On t he  o t h e r  h a n d ,  t h e  p e a k  A 
was no t  sens i t ive  to  t he  h e a t  t r e a t m e n t  (Figures i a a n d  b). 

The  t h e r m a l  conve r s ion  of t h e  26S r R N A  to  an  18S 
c o m p o n e n t  was  also n o t e d  du r ing  t he  h o t - p h e n o l  ex t rac -  
t i on  (Figures  2 a  a n d  b). This  convers ion  was q u a n t i t a t i -  
ve ly  lower w h e n  the  e x t r a c t i o n  buffer  c o n t a i n e d  0 . 1 M  
NaC1. 

F igure  3 b  shows t h a t  t h e r m a l  conve r s ion  was accom- 
p a n i e d  b y  t he  release of a '6S' R N A  species. The  h e a t  
t r e a t m e n t  of pur i f ied  26S r R N A  also releases th i s  low 
molecu la r  we igh t  RNA.  A n o t h e r  t y p e  of low molecu la r  
we igh t  R N A  (peak B) was found  b o t h  in u n h e a t e d  and  
h e a t e d  samples  (Figures  3a  a n d  b), wh ich  was also de- 
scr ibed in t he  b ra in  of t he  honey  bee11. 

All  resu l t s  r e p o r t e d  here  w i t h  t he  h e a t  t r e a t m e n t  were 
also o b t a i n e d  w i t h  8 M  u rea  and  80% d ime thy l su l fox ide  
t r e a t m e n t s .  

Discussion and conclusions. Our  resul t s  ind ica te  t h a t  
t he  26S r R N A  of Apis melli[era is u n s t a b l e  to  br ief  h e a t  
t r e a t m e n t .  The  t h e r m a l  convers ion  of t h e  large r lRNA ob- 
se rved  in t he  h o n e y  bee was s imi la r  to  t h a t  r epo r t ed  in 
o the r  insec ts  ~, ~, < However ,  t he  re lease  of a low molecu la r  

we igh t  R N A  ('6 S') d u r i n g  t h e  t h e r m a l  convers ion  was  ob- 
served  in t he  h o n e y  bee only. This  f i nd ing  in Apis  melli- 
/era suppor t s  t he  idea  t h a t  th i s  R N A  species is charac-  
te r i s t ic  of t he  eukar io t i c  ceils ~5, 1~. I t  has  been  d e m o n s t r a -  
t ed  t h a t  a s imi la r  low molecu la r  we igh t  R N A  is hyd rogen -  
b o n d e d  to t h e  large r R N A  of e u k a r y o t e s  8, ~e-15. Since t he  
conve r s ion  of 26S  r R N A  to  a n  18 S c o m p o n e n t  a n d  t h e  
release of ' 6 S '  IRNA species were i nduced  b y  u rea  and  
d ime thy l su l fox ide ,  i t  was  conc luded  t h a t  th i s  p h e n o m e -  
n o n  in Apis  melli/era resul t s  also of t he  r u p t u r e  of hydro -  
gen bonds  ~, 4, li, is, 1~. This  conclus ion  is s u p p o r t e d  b y  t he  
fac t  t h a t  t he  degree of t he  t h e r m a l  convers ion  was de- 
p e n d e n t  of t he  sa l t  concen t r a t i onS<  Moreover ,  t h e  ac t ion  
of nucleases  was ru led  ou t  b y  t he  a d d i t i o n  of sod ium do- 
decyl  su lpha t e  to  t he  buffer  used for h e a t  t r e a t m e n t .  

F ina l ly ,  our  resu l t s  i nd i ca t ed  t h a t  t h e  p e a k  A (Figures 
i a n d  2) is no t  h e a t  sensi t ive ,  wh ich  cons t i t u t e s  s t rong  evi- 
dence  t h a t  i t  r ep resen t s  t h e  p recu r so r  of r R N A  ~, 4. Th i s  
is in  acco rdance  w i t h  severa l  r epo r t s  ~, ~, 4, ~a, iv w h i c h  h a v e  
been  p o s t u l a t e d  t h a t  large r R N A  of a n i m a l  celia ha s  
' h i d d e n  b reaks '  wh ich  a p p e a r  d u r i n g  process ing  of t h e  
p recursor  of r R N A .  
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Fig. 3. Electrophoresis of RNA extracted by the cold-phenol method 
on a 7.5 % polyaerylamide gel. Samples of unheated (a) and heated (b) 
RNA were run for 100 rain at 5 mA/gel. 

Rdsumd. Nous  avons  t r o u v 6  que  YARN r ibosomique  
26 S de pupe  d'Apis melli/era eat t he rmosens ib le .  Lea r6- 
su l t a t s  m o n t r e n t  que, pa r  u n  bref  t r a i t e m e n t  t h e r m i q u e  
cet  A R N  se t r a n s f o r m e  en un  A R N  d o n t  le coefficient  de 
s 6 d i m e n t a t i o n  est  6gal & celui de I ' A R N  r ibosomique  18 S. 
E n  m~me temps ,  u n  A R N  de faible  poids  mol6cula i re  
('6 S') eat l ib6r& Ces r6su l t a t s  on t  6t~ o b t e n u s  a u t a n t  sur  
I ' A R N  t o t a l  que  sur  I ' A R N  26S purifi6. Lea effets  de 
l 'ur6e ,du d im6thy l su l fox ide  et  de la c o n c e n t r a t i o n  sal ine 
on t  aussi  6% 6tudi6s. I1 est  p r o b a b l e  que  ces p h 6 n o m 6 n e s  
p r o v i e n n e n t  de la r u p t u r e  de l ia isons  d 'hydroggne .  
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E x i s t e - t ' i l  une  ac t i on  part icu l i~re  des  d i f f6rentes  l o n g u e u r s  d 'onde  du spec tre  v i s ib le  sur  la 
p h y s i o l o g i e  des  c h r y s a l i d e s  et  p r 6 n y m p h e s  de Pieris  brassicae c o n d i t i o n n 6 e s  fi Ia d iapause?  

Depuis  p lus ieurs  ann6es  nous  nous  sommes  a t t a c h e s  k Nous  a v o n s  a ins i  m o n t r 6  que  les cheni l les  61ev6es sous 
m e t t r e  en  6v idence  le r6ie p h o t o r ~ c e p t e u r  du  p i g m e n t  le m a x i m u m  d ' a b s o r p t i o n  de ce p i g m e n t  (630-670 nm)  ne  
t 6 g u m e n t a i r e  v e r t  (pi6robi l ine)  chez la cheni l le  de Pieris d o n n e n t  j a m a i s  na i s sance  ~ des chrysa l ides  en  d i apanse  
brassicae 1, 2. quelle  que soft la p h o t o p h a s e  fournie  3; sons ce t te  i r rad ia -  


