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t h a t  t he  ex t r ac t i on  m e t h o d s  a used d id  n o t  p roduce  a 
n a t i v e  nucleic acid. 

The ex t r ac t ion  m e t h o d s  used by" us were  d i f fe ren t  to  
those  of ~{ANIL et al. 2. The  nucleic  acid we  ob ta ined  was  
t r ans fe r r ed  t o g e t h e r  w i t h  specific 'wound  juice ' .  This  gave  
t u m o r s  which  were  morphological ly ,  his tological ly,  a n d  
physio logica l ly  ident ica l  w i th  t u m o r s  i nduced  b y  the  
microbe  alone. 

The s t ra in  5.6 of Agrobacterium tume/aciens was f irs t  
c u l t i v a t e d  for 48 h on a n u t r i e n t  agar  a t  room t empera tu r e ,  
t r ans f e r r ed  to  F e r n b a c h  flasks and  f inal ly to  ae ra t ed  
cul ture  bot t les  wh ich  con ta ined  10 1 of t he  following 
l iquid cul ture  m e d i u m :  KH2PO a 2 g, Na2HPO 4 1.5 g, 
K N O  a 0.25 g, K2SO 4 0.5 g, (NII4}~HPO a 1 g, MgSO 4 • 7H20  
0.25 g, Rochelle  sal t  2 g, dex t rose  40 g, dist i l led wa te r  ad 
1000 cmL The p H  was ad ju s t ed  wi th  K O I I  to  7-6--8.0. 
I n c u b a t i o n  was  for 48 h a t  27°C. The  bac t e r i a  were  
col lected wi th  a Sharpless  t y p e  cent r i fuge  a t  40,000 r. p. m. 
a n d  washed  th ree  t imes  in a Tr is -buffer  0,1 3at a t  p H  8-0. 
The  organ isms  were  su spended  in a so lu t ion  of 18.6 g 
Versene  ( K o m p l e x o n  I I I )  in s o d i u m - p o t a s s i u m - p h o s p h a t e -  
buf fe r  0,01 ]/1 a t  p H  7.4 to  which  was  a d d e d  9 g of NaC1 in  
1 1. The  bac ter ia l  suspens ion  was  t h e n  frozen a t  - - 6 0 ° C  
a n d  defrozen a t  room t e m p e r a t u r e  severa l  t imes  to  enhance  
the breakage  of the  cell walls. Tota l  lysis was  real ised in a 
10% sod ium lauryl  su l fona te  solut ion a t  p H  8.0 a t  37°C. 
The very high a m o u n t  of p ro te ins  requi red  f r equen t  
depro te in i sa t ion  wi th  t he  S c r a g  m e t h o d :  t h e  l iquid was  
shaken  wi th  a m i x t u r e  of ch lo ro fo rm-amyl  alcohol 9 : 1 and  
cen t r i fuged  unt i l  no more  p ro te in  could be col lected in the  
zone b e t w e e n  the  two  phases .  P r ec ip i t a t i on  of all t he  
nucleic acid was  wi th  1.3 vo lumes  of e t hano l  a t  95°/0. I t  
was  t h e n  pur i f ied  b y  so lu t ion  in 0.9% NaC1 and  repre-  
c ip i t a t ion  severa l  t imes  w i t h  e thanol .  The  final  p rec ip i t a t e  
was  d issolved in steri le  NaC1 0-9% and  s to red  a t  0°C. The 
' w o u n d  juice '  was  o b t a i n e d  f rom 4 - - 6  weeks  old p l an t s  of  
Datura stramonium. The  upper  i n t e rnodes  of t h e  s t e m  
were  sl i t  spira l ly  w i th  a razor  blade.  48 h l a t e r  these  in ter-  
nodes  were ' homogen ized '  in a b lendor  t oge the r  w i th  solid 
CO v Af te r  f i l tering b y  press ing  t h r o u g h  a cheeze cloth,  
3 cm 3 of ' w o u n d  juice '  were easi ly  ob t a ined  f rom each 
p lant .  This  sap  was clarif ied in a MSE-cen t r i fuge  a t  
5000 r . p . m ,  for 15 rain. The s u p e r n a t a n t  was  n o w  
lyophil ized.  Fo r  each expe r imen t ,  the  dr ied mater ia l  was 
r econs t i t u t ed  wi th  dis t i l led wa te r  to the  original  vo lume  
and  steri l ized by  pass ing  t h r o u g h  a Seitz-fi l ter .  The 
s te r i l i ty  of each sample  was  tes ted .  

Three  successive e x p e r i m e n t s  were  m a d e  wi th  5--7 
repl ica t ions  in  each.  Inocu la t ion  of t he  4-weeks old p l an t s  
of Datura stramonium was by  m e a n s  of  special  p ipe t t es .  
These  were  closed a t  t h e  end,  b u t  h a d  a hole of s imilar  size 
a t  t he  side. T h e y  were  p u s h e d  in to  a n d  t h e n  f a s t ened  to  
the "wound'  m a d e  on r emova l  of  one  of t he  u p p e r  leaves.  
T h r o u g h  t h e m  0-3 cm ~ of l iquid was  in f i l t r a ted  in 24--36 h 
in to  each  p lant .  Af te r  t he  l iquid had  been  t a k e n  up, t he  
p ipe t t e s  were  r emoved .  

The t es t  series were  as follows: 

(A) A 48-h old cul ture  on n u t r i e n t  agar  of s t ra in  5.6 of 
Agrobacterium tume/aciens in 0-9% NaC1. 

(B) The  steri le  nucleic  acid f rac t ion descr ibed  alone. 

(C) An equa l  m i x t u r e  of t he  nucleic acid f rac t ion  and  
' w o u n d  juice ' ,  the  nucleic acid be ing  a d d e d  to the 
' w o u n d  juice '  j u s t  before  t he  inf i l t ra t ion  of t h e  p lan t .  

The  resuIts  a f te r  a 50-day p e r i o d  were :  

3 A. MIRSKY and A. POLLISTER, Proc. nat. Acad. Sei., Wash. 28, 
a~4 (i942). 

6A) In  every  case t u m o r s  h a d  been  fo rmed  f rom 10 to  
30 m m  d iamete r .  

(B) No t u m o r s  h a d  been  fo rmed  on any  p lan t .  

(C) T u mo r s  on each  p l a n t  could be  observed ,  t h e  size 
v a r y i n g  b e t w e e n  5 and  20 m m  d iamete r .  

P h o t o g r a p h s  of these  t u m o r s  are p r o b a b l y  be ing  pub-  
l ished 4 

The following conclus ions  have  been  d r a w n  f rom these  
resul ts  : The func t ion  of -dgrobacterium tume]aciens in t he  
i nduc t ion  of Crown-Gal l  t u m o r  is due  to  t he  nucleic acids 
and  ve ry  p r o b a b l y  to t he  deoxyr ibonuc le ic  acid. H o w e v e r  
T I P  can n o t  be ident ica l  w i t h  the  nucleic acids of Agro- 
bacterium, because  the i r  in f i l t ra t ion  gave  rise to  no 
tumors ,  We  sugges t  t h a t  an  i m p o r t a n t  p ro te in  f rac t ion  of 
the 'wound  juice '  is modif ied  by  the  nucleic acid and  th is  
becomes  t h e  T I P .  This  is t i le f i r s t  t i m e - - s o  far  as we 
k n o w - - t h a t  a Crown-Gall tumor has  been  induced without 
t he  presence  of t h e  microbe in a n y  one of t he  d i f fe ren t  
phases .  

I t  is i n t e n d e d  to  de t e rmine  in t h e  fu tu re  which  nucleic  
acid is ac t ive  and  to  f rac t iona te  the  i m p o r t a n t  pr inciple  of 
the  ' w o u n d  juice '  as well as t o  e luc ida te  t he  r eac t ion  
m e c h a n i s m  of t he  induc t ion .  

We want to acknowledge our thanks to Dr. P. SCHAEFFER (In- 
stitut Pasteur de Paris) who has been assisting us in developing the 
nucleic acid extraction method. The second author is grateful for 
the help and accommodation provided by the Pasteur Institute. 

P.  MANIGAULT and  C~. STOLL 

Institute Pasteur, Paris, and Inst i tute/or special Botany 
o/ the E. T, H., Ziirich, September 17, 1958. 

Zusammen/assung 

Die Arbe i t  be fass t  s ich m i t  der  I n d u z i e r u n g  y o n  
P f l a n z e n t u m o r e n  du rch  das  Agrobacterium tume/aciens. Es  
k o n n t e  nachgewiesen  werden ,  dass  die Nukle ins~ure-  
f rak t ion  aus d e m  Bac t e r i um i m s t a n d e  ist, nach  Zugabe  zu 
e inem H o m o g e n i s a t  yon  ve r l e t z t en  Datura-stramonium- 
Pf lanzen  ein T u m o r  ausl6sendes  P r inz ip  aufzubauen .  E ine  
dera r t ige  (sterile) F r a k t i o n  ist  in der  Lage,  ech te  Crown-  
Gal l -Tumoreu  zu induzieren,  de ren  Identi t~it  m i t  den  
bakter ie l l  e rzeug ten  T u m o r e n  morphologisch ,  h is to logisch 
n n d  physio logisch  erwiesen ist. 

4 p. MANIGAULT and Ca. STOLL, Ann. Inst. Pasteur, in press 
(1958). 

Z u r  B i o s y n t h e s e  d e s  U b i c h i n o n s  

LOWE, MORTON und. HARRISON I h a b e n  im J a h r e  1953 
gefunden ,  dass  im U n v e r s e i f b a r e n  de r  Leber  yon  V i t a mi n -  
A - M a n g e l r a t t e n  S u b s t a n z e n  u n b e k a n n t e r  N a t u r  angerei-  
c h e r t  werden,  die auI  Grund  t yp i s che r  U V . - S p e k t r e n  er- 
k a n n t  werden  k6nnen.  Die wei tere  B e a r b e i t u n g  f t ihr te  zur 
Re inda r s t e l l ung  einer  K o m p o n e n t e ,  die spt t ter  als Ubichi -  
non  beze ichne t  wurde% Am 18. Jul i  1958 wurde  in Shef- 

t j .  S. LowE, R. A. MORTON und R. G. HARRISON, Nature 172, 
716 (]953). 

2 G. N. FESTENSTEIN, t 7. W. HEATON, J. S. LOWE und R.A. 
MORTON, Biochem. J. 59, 558 (1955). - N. F. CUNNINGHAI~[, J.S. 
LowE, L. MERVYN, R. A. ~IORTON ulld J. VERNON, Proe. biochem. 
Soc. 60, xviii {1955). - F. "W. HRATO~¢, J. S. LowE und R.A. 
MORTON, J. chem. Soc. 1956, 4094. - J, S. LowE, R. A. MORTON 
und J. VERNON, Biochem. J. 67, 228 (1957}. - R. A. MORTON, G. M. 
WILSON, J. S. LowE und ~V. M. F. LEAT, Chem. &Ind.  1957, 1649. 
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field y o n  MORTON et al. 3 in  den  Grundz i igen  die S t r u k t u r  
des U b i c h i n o n s  b e k a n n t g e g e b e n .  Ub ich inon  wurde  als ein 
t e t r a s u b s t i t u i e r t e s  B e n z o c h i n o n  angesprochen,  welches in 
2- u n d  3 -S te l lung  eine D i m e t h o x y - G r u p p e  und  ausse rdem 
eine lange  i sop rena r t ige  Se i t enke t t e  enthi i l t .  Von CRANE 
et al. * w u r d e  im J a h r e  1957 fiber die Isol ierung einer  Sub-  
s t a n z  m i t  i d e n t i s c h e m  U V . - S p e k t r u m  ber ich te t ,  von  wel- 
chef  a n g e n o m m e n  wird,  dass  sic in  der  A t m u n g s k e t t e  eine 
funk t ione l l e  B e d e u t u n g  ha t .  Sic wurde  als Mi toch inon  
beze ichne t .  

A m  IV.  I n t e r n a t i o n a l e n  Kongress  fiir Biochemie  in 
\ ¥ i e n  (1.-6. S e p t e m b e r  1958) wurde  in der  Diskussion yon  
b e i d e n  G r u p p e n  die endgfi l t ige  S t r u k t u r  mi tge t e i l t  und  
d a m i t  e r k a n n t ,  dass  U b i c h i n o n  und  Mi toch inon  iden- 
t i sch  s ind.  E s  h a n d e l t  s ich u m  ein 2 ,3 -Dimethoxy-5-  
m e t h y l - b e n z o c h i n o n - D e r i v a t ,  das  eine isoprenoide Seiten-  
k e t t e  enth~ilt ,  die i m  A u f b a u  der jen igen  des V i t am i n  K 2 
en t sp r i ch t ,  abe r  aus  50 K o h l e n s t o f f a t o m e n  bes teh t .  

F r i i he re  U n t e r s u c h u n g e n  5 f iber  die ak t iv ie rende  Wir -  
k u n g  y o n  U b i c h i n o n  auf  e x t r a h i e r t e  Cy toch rom-c -Reduk-  
tase  e r g a b e n  e inen  Hinweis  au f  das  Vorhandense in  e iner  
i s o p r e n a r t i g e n  S e i t e n k e t t e  u n d  ve r an l a s s t en  Un te r su -  
c h u n g e n  t iber  die B i o s y n t h e s e  des Ubich inons .  

D u t c h  V e r f t i t t e r u n g  y o n  14C-signierter Mevalonsl iure  
a n  R a t t e n  k o n n t e  n u n  nachgewiesen  werden,  dass  diese 
in be t r~ ich t l i chem A u s m a s s  in das  U b i c h i n o n  e ingebau t  
wird.  Aus  d e n  b i sher igen  E r g e b n i s s e n  geh t  hervor ,  dass  
die E i n b a u r a t e  y o n  MevalonsXure  in das  Ub ich inon  min-  
des tens  so gross i s t  wie bei  de r  Choles te r in -Biosynthese .  

N a c h  den  b i she r igen  K e n n t n i s s e n  s ind h6here  Tiere 
z u m  A u f b a u  y o n  B e n z o c h i n o n s t r u k t u r e n  n i c h t  bef~thigt, 
h i n g e g e n  is t  b e k a n n t ,  dass  das  V i t a m i n  E d n r c h  Offnung 
des C h r o m a n r i n g e s  in ein B e n z o c h i n o n d e r i v a t  umgewan-  
del t  w e r d e n  k a n n .  W i r  h a b e n  de s ha l b  schon  vor  der  ge- 
n a u e n  I~enn tn i s  de r  S t r u k t u r  des Ub ich inons  uns  die 
F rage  vorgelegt ,  ob  V i t a m i n  E a n  seiner  Biosyn these  be- 
te i l ig t  ist.  V e r f f i t t e r u n g  y o n  T r i t i u m - m a r k i e r t e m  DI-~- 
T o c o p h e r o l a c e t a t  zeigte j e d o c h  e indeut ig ,  dass dies n i ch t  
de r  Fa l l  i s t  n. Es  is t  d e s h a l b  zu v e r m u t e n ,  dass  die Ring-  
k o m p o n e n t e  des U b i c h i n o n s  als solche d e m  t ier ischen Or- 
g a n i s m u s  zugef i ih r t  we rden  muss  und  dass die I sopren-  
s e i t enke t t e  ganz  oder  tei lweise d u r c h  Mevalons~iure auf- 
g e b a u t  wird.  

Eine ausffihrliche Mitteilung fiber diese Ergebnisse wird in den 
Helv. chim. Aeta erscheinen. 

U. GLOOR und  O. W l s s  

Biochemische Forschungsabtei lung der F.  Ho]]mann-La 
Roche 6,  Co. AG.  Basel,  /9. September /958. 

S u m m a r y  

14C label led  meva lon i c  acid is incorpora ted  b y  the  r a t  
i n to  t he  u b i q u i n o n e  molecule.  V i t a m i n  E, however ,  is no  
p r e c u r s o r  of ub iqu inone .  I t  is sugges ted  t h a t  the  r ing com- 
p o n e n t  is essen t ia l  for  a n i m a l s  a n d  t h a t  the  isoprene side 
c h a i n  is a t  l eas t  p a r t l y  bu i l t  up  b y  meva lon ic  acid. 

3 375th Meeting of the Biochemical Society. 
4 F. L. CRANE, Y. HATEFI, R. L. LESTER und C. WID.MER, Bio- 

ehim. biophys. Acta 25, 2`20 (1957). 
5 F. WEBER, U. GLOOR und O. WISS, Helv. chim. Acta 41, 1046 

(1958}. 
6 Nach persSnlicher Mitteilung sind J. C. JOHNSON und P. ALAU- 

I'OVIC, University of Illinois, Urbana, zum gIeichen Ergebnis gc- 
kommen. 

Electrophor~se sur gel d'amidon 
des lipoprot4ines s6riques humaines  

L'61ectrophor~se en  gel d ' a m i d o n ,  d 6 c o u v e r t e  p a r  
SMITHIES 1 a jou te  ~ la s imple  m i g r a t i o n  61ec t rophor6t ique  
des pro t6 ines  ou de leurs  complexes ,  une  v6 r i t ab l e  u l t r a -  
f i l t r a t ion  h t r ave r s  le gel, e t  s6pare  ces c o m p o s a n t s  p las-  
m a t i q u e s  en t e n a n t  c o m p t e  ~. la lois de lcurs  p o t e n t i e l s  
61ectrocinf t iques  e t  de leurs masses  mol6culaires .  Ce t t e  
m6 thode  p e r m e t  done de d i s t i ngue r  un  b e a u c o u p  p lu s  
g r a n d  h o m b r e  de c o m p o s a n t s  dans  un  m61ange de prot6-  
ines que ne le p e r m e t t a i e n t  les au t r e s  t e c h n i q u e s  d'61ec- 
t rophorhse .  

L ' i den t i f i c a t i on  des d i f f6rentcs  f rac t ions  p ro t6 iques  du  
s6rum h u m a i n  a pa  6tre r6alis6e grhce h l '61ectrophorhse 
b id imens ionne l l e  2 e t  a a b o u t i  ~ la n o m e n c l a t u r e  des 
f rac t ions  que nous  employons .  E n  ce ,qui concc rne  les 
l ipoprot6ines,  l ' ex is tencc  de deux  zones  soudanoph i l e s  a 
6t6 d6mont r6e  p a r  S I I .BE~AN 3. 

Darts ce t te  note ,  nous  al lons essayer  de pr6ciser  la 
n a t u r e  des f rac t ions  soudanoph i l e s  s6riques que  l 'on  d6- 
c61e apr~s 61ectrophor6se sur  gel d ' a m i d o n .  

On sai t  en effct  qu ' i l  exis te  p lus ieurs  groupes  de l ipo- 
prot6ines  que l 'on  s6pare  p a r  la m 6 t h o d e  de f r ac t i onne -  
m e n t  de COHN, pa r  u l t r a c e n t r i f u g a t i o n  d ' ap r6 s  GerMAN, 
pa r  61ectrophorhse sur  papier .  

Les l ipoprot6ines de faible dens i t6  dc GOI~MAN (1063 g/  
cm 3) co r responden t  aux  b6 ta  l ipoprot6 ines  sur  pap ie r  4 e t  
aux  b6ta  l ipoprot6ines dc COHN b. 

I1 a 6t6 d6mont r6  p r 6 c 6 d e m m e n t  6 que  l 'on  p e u t  pr6ci-  
p i te r  s61ectivcment les b6 ta  l ipopro t6 ines  p a r  le su l fa t e  
de Dex t r ane  en pr6sence de Chlorure  de Calc ium (1 vo-  
lume de s6rum + 0,02 vo lume  d ' u n e  so lu t ion  de Su l fa t e  
de Dex t r ane  h 10 p. 100 + 0,1 vo lume  de CI2CaM ) . N o u s  
avons  done comparG aprbs  61ectrophorbse sur  gel d ' a m i -  
don,  le s6rum normal ,  le s6rum s61ect ivement  d6ba r r a s s6  
de la to ta l i t6  des b6 ta  l ipopro td ines  et  les b6 t a  l ipopro-  
t6ines seules. 

_Protocole expdrimental.  L'61ectrophor6se sur  gel d ' a m i -  
don  a 6t6 r6alisfe dans  les cond i t ions  dScri tes  d a n s  une  
pr6cddente  c o m m u n i c a t i o n L  Une  des cond i t ions  essen- 
tielles, lorsque l 'on  v e u t  o b t e n i r  une  co lo ra t ion  n e t t e  des  
f rac t ions  l ipoprot6iques,  es t  le d6p6 t  d ' u n e  q u a n t i t 6  suffi-  
s an te  de s6rum. 

Nos expSriences on t  6t6 rSalis6es darts des cuves  larges  
( 2 3 4 . 8 0 . 6 m n l  de d imens ions  int6r icures)  en  d 6 p o s a n t  
dans  un  r6servoir  dc 40 .2  m m  u n  mdlangc  k pa r t i e s  
6gales de 0,5 ml de s6rum e t  0,5 ml d ' a m i d o n  soluble  
Merck ~ 30% dans  du  t a m p o n  b o r a t e  0,025 M.  L a  dur6e  
de l '61ectrophor6se es t  de 16 tl / 8  heures ~ 140 V sous  
10 m A  p a r  c u r e  d ' a m i d o n .  

Apr6s 61ectrophor6sc, les gels s e n t  ddcoupds  t r a n s v e r -  
sa lement ,  une  des t r a n c h e s  o b t e n u e s  es t  colorde p a r  
l 'Amidoschwarz  10 B (en so lu t ion  ~ 1% d a n s  u n  t a m p o n  
Ac6ta te  0,1 M. Acidc Ac6t ique  M ~ pa r t i e s  6gales), 
l ' au t r c  t r a n c h c  cs t  color6c p e n d a n t  16 heu res  p a r  u n e  
so lu t ion  a lcool iquc dc Noir  S o u d a n  (Noir  C6rol ]3 K u l h -  

1 0 .  SM[TIIIES, Biochem. J. ill, 6'29 (1955). 
2 M. D. POULrK et O. SmTmES, Biochem. J. fig 636 (1958). 
3 H. J. SILBERMANN, Bioch. Biophys. Acta, 24, 6,17 (1957). 
4 F. A. PEZOLD, O. F. DE LALLA et I. W. GOFMAN, Clin. Chem. 

Acta o, 43 (1957). 
5 H. A. EDER, Amer. J. Mcd. °3, 269 (1957}. 

M. BURSTEIS et J. SAMAILLE, Pathol. Biol. 6, 5.18 (1958). - 
M. BURSTE~t~, C. R. Acad. Sci. °43, 5'27 (1956). 

7 j .  M. F~NE, E. W~.SZCZr:NgO, J. LOEB et J. MOULLEC, Revue 
d'H6matologie 1 °, 698 (1957). 


