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Summary. - T h e  lipid A proximal carbohydrate region in a lipopoly-
saccharide (LPS II) isolated from  Coxiella burnetii strain Nine Mile in 
avirulent phase II has been reinvestigated. So called "Kdo-like 
substance", reported to be present in LPS II (Schramek and Mayer, 
1982) has been unambigiously identified as  the 3-deoxy-D-manno-2-
octulosonic acid (Kdo). 
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It has been believed (Schramek and Mayer, 1982; A m a n o  et al., 1987; Mayer et 
al., 1988) for about a decade that a LPS isolated f rom C. burnetii contains a "Kdo-
like substance" as the constituent sugar of  lipid A proximal core region. Since 
Kdo and its derivatives/analogues are important antigenic determinants in 
bacterial LPSs, it seemed to us of  great importance to characterize more deeply 
the "Kdo-like substance" in C. burnetii LPS mainly in connection with our 
prospective antigen-antibody interaction studies. 

C. burnetii strain Nine Mile, serologically in phase II (yolk sac passage 165 in 
our laboratory), was propagated in chick embryo yolk sacs. T h e  rickettsial cells 
were killed with formalin and purified as  described elsewhere (Schramek et al., 
1978). The  LPS II was isolated by a modified (Schramek and Brezina, 1979) 
phenol-chloroform-petroleum ether extraction (Galanos et aI. 1969). 

The LPS II (10 mg) was solubilized in N,N-dimclhylľormamidc (I ml) and treated with 
diuzomclhanc in chloroform under stirring for 10 min. After  evaporation to dryness, 2 mol/l I1CI in 
methanol (I ml) was added and the sample was heated at 60 "C lor 2 hr. The  lipid A precipitate was 
ccntriľugcd and the supernatant evaporated to dryness, dissolved in methanol and neutralized with 
silver carbonate. Then the solution (2 ml) was extracted twice with methanol-hexane (1:2.3 ml). The 
methanolic solution was evaporated and the residue was dissolved in N,N-dimclhylľormamidc 
(0.5 ml) and methylated (Ciucanu and Kerek, 1984) with methyl iodide (0.2 ml) in the presence o ľ  
Nail  (12 mg) ľor I hr at room temperature. Water (I ml) and chloroform (1 ml) were then added, and 
the chloroform layer was washed with water ( 3 x 5  ml) and dried (Na2SO,t). Appropriately sized 
aliquot was taken and analyzed by gas liquid chromatography mass spectrometry (GLC-MS). 

GLC-MS was conducted with a Ilewlett-Packard Model 5971 A mass selective detector connected 
to GL.C Hewlett-Packard Model 5890 A chromatograph equipped with a chemically bonded SE-54 
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fused silica capillary column (25 m X 0.32 m m ;  Weeke,  Miilheim, F.R.G.). T h e  column temperature 
program w a s  150 " C  (3 min) to 305 ° C  a t  5 " C / m i n .  Elect ron impact  (EI)  m a s s  spectra  w e r e  recorded  
at 70 e V .  

In  t h e  analysis o f  "Kdo-l ike subs tance"  in t h e  L P S  II w e  h a d  t o  cons ider  
several possibilities. T h e  subs tance  t o  b e  analyzed could  b e  (a) Kdo ,  (b)  
phosphorylated Kdo ,  a n d  (c) a n  ana logue  o f  Kdo .  T o  elucidate  this  p rob lem w e  
used t h e  fol lowing s e q u e n c e  o f  reactions.  T h e  L P S  II was  first t reated with 
d iazomethane .  A n y  phospha te  g roups  present  in t h e  L P S  II shou ld  b e  esterified 
and t h u s  the i r  migrat ion in t h e  f u r t h e r  reaction s equence  shou ld  b e  prevented.  
Af ter  methanolys is  o f  t h e  L P S  II a n d  removal  o f  insoluble  lipid A port ion,  
methylat ion with methyl  iodide  in N , N  - d ime thy l fo rmamide  in t h e  presence  o f  
N a H  was  pe r fo rmed .  T h e  methyla ted  material  was  parti t ioned be tween  chloro­
form a n d  water  a n d  t h e  organic  phase  was  analyzed by G L C - M S .  

Besides a n u m b e r  o f  undef inab le  peaks a n d  those  assigned t o  permethyla ted 
methyl  hexo-  a n d  heptosides,  o n e  in tense  a n d  t w o  weak peaks emerged  f r o m  
30.4 t o  30.9 min .  T h e  in tense  peak gave t h e  m a s s  spec t rum s h o w n  in Fig. 1. T h i s  
was indist inguishable f r o m  tha t  o f  t h e  s tandard  permethyla ted  methyl  ketoside 
methyl  es ter  o f  Kdo .  T h e  t w o  weak peaks were  characterized a s  t he  degradat ion 
products  t he re  of. 

In this  way, t h e  presence  o f  K d o  in L P S  II was  unequivocally established.  A s  
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no other derivatives or analogues o f  Kdo could b e  identified w e  conclude that 
"Kdo-like substance"  reported to b e  the constituent o f  LPS 11 carbohydrate 
backbone is indeed the Kdo. 
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