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The 'Free' Lipids of Brucel la  abor tus  Bang,  II. 
F a t t y  Acids 

P h o s p h o l i p i d s  of h ighe r  o rgan i sms  are  k n o w n  to  c o n t a i n  
cons ide rab l e  a m o u n t s  of po lyeno ic  f a t t y  a c i d s  w h i c h  are  
p re fe ren t i a l l y  loca ted  a t  t h e i r  2-posi t ions  whi le  t h e  1- 
pos i t ions  a re  p r e f e r en t i a l l y  occupied  b y  s a t u r a t e d  f a t t y  
acids t. Since p h o s p h o l i p i d s  a re  essen t i a l  c o n s t i t u e n t s  of 
biological  m e m b r a n e s ,  r e sea rch  h a s  r e c e n t l y  focused m u c h  
a t t e n t i o n  on  chemica l  s t r u c t u r e  of m e m b r a n e  l ip ids  2. T h e  
occur rence  of po lyeno ic  acids  seems to  b e  of g r e a t  i m p o r t -  
ance  for  t h e  f u n c t i o n  of m e m b r a n e  phospho l ip ids .  De-  
c reas ing  levels  of po lyeno ic  acids  of m e m b r a n e  p h o s p h o -  
l ip ids  r e su l t  i n  i nc reas ing  f rag i l i ty  of m e m b r a n e s  3. S tud ies  
of m o n o l a y e r  p h o s p h o l i p i d s  show a m a r k e d  ef fec t  of un -  
s a t u r a t i o n  of t h e  c o m p o n e n t  f a t t y  ac ids  o n  t h e i r  phys i ca l -  
chemica l  p r o p e r t i e s  *. T h e  specific p o s i t i o n a l  d i s t r i b u t i o n  
of s a t u r a t e d  a n d  u n s a t u r a t e d  f a t t y  acids is con t ro l l ed  b y  
specif ic  acy l - t r ans fe rases  as was  r e c e n t l y  d e m o n s t r a t e d  ~. 
Th i s  pos i t i ona I  d i s t r i b u t i o n  c a n  b e  a s s u m e d  to  p l a y  a n  
i m p o r t a n t  role  in  t h e  f u n c t i o n  of p h o s p h o l i p i d s  as  m e m -  
b r a n e  c o n s t i t u e n t s .  I n  add i t ion ,  choles te ro l  is be l i eved  to  
h a v e  a s t ab i l i z ing  ef fec t  on  t h e  l ipid core  of m e m b r a n e s !  

B a c t e r i a l  t o t a l  t ip ids  c o n t a i n  n e i t h e r  po lyeno ic  f a t t y  
ac ids  ~ no r  s t e ro l sL  Since  b a c t e r i a l  m e m b r a n e s  are  no  less 
s t a b l e  t h a n  m e m b r a n e s  of h i g h e r  o rgan i sms ,  t h e  knowledge  
of t h e  pos i t i ona l  d i s t r i b u t i o n  of f a t t y  acids  of bac t e r i a l  
p h o s p h o l i p i d s  is of in te res t .  So fa r  i n v e s t i g a t i o n  of  t h i s  
t y p e  ha s  b e e n  d o n e  on ly  on  p h o s p h a t i d y l e t h a n o l a m i n e  oI 
some  (mos t l y  G r a m - n e g a t i v e )  bac t e r i a l  species a n d  leci- 
t h i n  of Agrobacterium t u m e f a c i e n s  s. I n  m o s t  cases cycto-  
p r o p a n e  f a t t y  acids occupied  p re fe ren t iMly  t h e  2-posi t ions.  

W e  i so la ted  f u r t h e r  phospho l ip id s  f rom Brucella abortus 
B a n g  (s t ra in  Scher le  I I )  w h i c h  were  g rown  on  solid m e d i a  
a n d  h a r v e s t e d  a f t e r  a p p r o x i m a t e l y  70 h. T h e  ' f ree '  l ip ids  
t u r n e d  o u t  to  c o n t a i n  m u c h  la rger  a m o u n t s  of C,9 cyclo- 
p r o p a n e  acids  t h a n  h a s  b e e n  r e p o r t e d  on  m o s t  o t h e r  
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bac t e r i a l  species, b u t  no  d e t e c t a b l e  a m o u n t s  of C~7 cyclo- 
p r o p a n e  acids.  The  l ipids  of B. abortus disp lay  a n  excep-  
t i ona l  case in  t h a t  t h e y  c o n t a i n  l ec i th in  9 as t h e i r  m a j o r  
c o m p o n e n t ,  whi le  o t h e r  b a c t e r i a  do n o t  c o n t a i n  a n y  leci- 
t h i n  or  on ly  t r ace  a m o u n t s  - w i t h  t h e  on ly  e x c e p t i o n  to  
d a t e  be ing  Agrobacterium ~o. W e  d e t e r m i n e d  t he  pos i t ions  
of t h e  c o m p o n e n t  f a t t y  acids  b y  v i r t u e  of t h e  pos i t i ona l  
speci f ic i ty  of p h o s p h o l i p a s e  A f rom s n a k e  v e n o m .  T h e  
re su l t s  a re  s u m m a r i z e d  in t h e  T a b l e ;  t h e  usua l  s a t u r a t e d  
a n d  u n s a t u r a t e d  f a t t y  acids  are  n o t  m e n t i o n e d :  t h e y  
e x h i b i t  no  m a r k e d l y  specific pos i t ion ing .  T h e  h y d r o x y  
ac ids  were  r ecogn ized  b y  t h e i r  g a s - c h r o m a t o g r a p h i c  
p r o p e r t i e s  a f t e r  a c e t y t a t i o n  n .  

A t t h o u g h  we d id  n o t  p r e p a r e  phospho l ip id s  f rom i so la t ed  
bac te r i a l  m e m b r a n e s ,  m o s t  of t h e  p h o s p h o l i p i d s  s t u d i e d  
a re  p r o b a b l y  m e m b r a n e  de r iva t ives .  I t  is n o t  k n o w n  
w h e t h e r  t h e  m a r k e d  pos i t iona l  d i s t r i b u t i o n  p a t t e r n  
(Table) is e ssen t i a l  for  t h e  m e m b r a n e  f u n c t i o n  of bac t e r i a l  
phosphol ip ids .  Thus ,  t h e  r e su l t s  s t i m u l a t e  t h e  i nves t i ga -  
t i on  of t h e  phys i ca l - chemica l  p r o p e r t i e s  of p h o s p h o l i p i d s  
c o n t a i n i n g  cyc lop ropane  a n d / o r  h y d r o x y  f a t t y  acids.  
Recen t ly ,  i t  was  sugges ted  ~ t h a t  m i t o c h o n d r i a l  p r o t e i n  
h a s  specia l  s i tes  for  h y d r o p h o b i c  b o n d i n g  of a p o l a r  
moie t ies  of phosphol ip ids .  I f  we a p p l y  th i s  sugges t ion  to  
bac te r i a l  m e m b r a n e s ,  we h a v e  to  p o s t u l a t e  t h a t  t h e  
qua l i t i e s  of bac t e r i a l  m e m b r a n e  p ro t e in s  differ  m a r k e d l y  
f rom those  of h ighe r  o rgan i sms .  

Zusammen[assung. Aus Brucella abortus B a n g  ( S t a m m  
Scher le  I I )  w u r d e n  6 P h o s p h a t i d e  in r e ine r  F o r m  isoliert .  
Be i  a l len  f a n d  s ich die 2 -S te l lung  b e v o r z u g t  v o n  e iner  
C19-CyclopropansAure bese tz t ,  w~ihrend in  1 -S te l lung  ver -  
sch iedene  H y d r o x y s i t u r e n  ange re i che r t  waren .  

Positional distribution of the principal phospholipid fatty acids of 
Brucella abortus Bang (Strain Scherle II) 
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Lecithin 

Phosphatidyl- 
N-dimethyl 
ethanolamine 

Phosphatidyl- 
N-methyl- 
ethanolamine 

Phosphatidyl- 
ethanolamine 

Phosphafidyl- 
glycerol 

Cardiolipin 

1-position 33.8 45.2 
2-position 84.0 6.0 

i-position 2.0 21.4 
2-position 42.8 12.6 

1-position 3.0 29.6 
2-position 69.2 8.0 

1-position 2.8 60.6 
2-position 51.4 14.2 

1-position 2.2 44.6 
2-position 58.2 2.2 

1-position 14.8 37.2 
2-position 52.0 5.6 

* Saturated and unsaturated. 
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