
carbuhydA?re Research, 40 (1975) 3140 
0 Elsevier Scientific Publishing Company, Amsterdam - Printed in Belgium 

IDENTIFICATION OF A 2,3-DIAMINO-2,3-DIDEOXYHEXOSE 
IN THE LIPID A COMPONENT OF LIPOPOLYSACCHARIDES 
OF Rhodopseudomonas viridis AND Rhodopseudomortm palustris* 

JOACHIM ROPPEL, HUBERT MAYER, 

Max-Plnnck-Ittstitttr fi Immtmbiologie, D-78 Freibttrg i. Br. ( W. Germany) 

AND J~~RGEN WECKESSER 

Lehrsruhl ftir Mikrobiologie der UnitzrsitZt, D-78 Freiburg i. Br. ( W. Germany) 

(Received July 2nd, 1974; accepted August 19th, 1974) 

ABSTRACT 

A hitherto unknown amino sugar (Compound A), detected in acid hydrolyzates 
of lipopolysaccharides of Rhodopsetmdomonas viridis and Rhodopseudomonas paiustris, 

is present in the Lipid A component but not in the O-specific part of the lipopoly- 
saccharides. &Amino-2-deoxy-D-glucose is lacking in the purified Lipid A of both 
strains. Compound A, characterized by a very high migration in paper electrophoresis 
was obtained in a pure state by ion-exchange chromatography and shown by m.s. 
of the alciitol acetate to be a 2,3-diamino-2,3-dideoxyhexose. G.1.c. and periodate 
oxidation excluded all possible stereoisomers with the exception of 2,3-diamino-2,3- 
dideoxyglucose and 2,3-diamino-2,3_dideoxyidose. G.1.c. of the alditol acetates of 
Compound A and of the glucose derivative suggests that Compound A is 2,3-diamino- 
2,3-dideoxyglucose. The significance of the occurrence of this new aminodeoxy sugar 
in the Lipid A component of Rhodopseudomonas viridis and Rhodopseudomonas 

palusfris O-antigens for the biological properties of the respective lipopolysaccharides 
and for the taxonomy of the Rhodospirillaceae family is discussed. 

INTRCDUCTION 

Recent studies on photosynthetic gram-negative bacteria of the Rhodospirillaceae 

family have shown that these bacteria, like other gram-negative bacteria, possess 
O-antigens (lipopolysaccharides) in their outer cell-wall layerlm3. The lipopoly- 
saccharides determine the serologic specscity of the respective strains. Recently, 
the lipopolysaccharides of the two closely related species Rhodopseudomonas viridis 

and Rhodopseudomonas paiustris were investigated in detail’ *4. These studies, carried 
out with a number of different strains of either species, showed that the general 
composition of the lipopolysaccharides is characteristic for the species, even when 

*Dedicated to Professor Michael Heidelberger in honor of his 87th birthday. 

















2,3-DIAMINO-2,3-DIDEOXYHEXOSE 39 

ACKNOWLEDGMENTS 

The authors are greatly indebted to Professor W. Meyer zu Reckendorf 
(Miinster) for the very generous gifts of 2,3-diamino-2,3-dideoxy-D-glucose, 2.3- 
diamino-2,3-dideoxy-D-galactose dihydrochloride, 2,3-diamino-2,3-dideoxy-D-galacti- 
tol, 2,3-diamino-2,3-dideoxy-D-allitol, and 2,3-diacetamido-2,3-dideoxy-D-glucose. We 
also thank Professor G. Drews (Freiburg) for his interest in this work and for cultiva- 
tions of bacteria, Dr. I. Fromme for help with g.l.c., and Mrs. B. Straub and Mr. 
D. Borowiak for skiffi. technical assistance. This work was supported by the Deutsche 
Forschungsgemeinschaft. 

REFERENCES 

1 J. WECKESSER, G. DREWS, I. FROMME, AND H. MAYER, Arch. Microbial., 92 (1973) 123-138. 
2 J. WECKESSER, G. DREWS, AND I. FRo.vhE, J. BacterioI., 109 (1972) 1106-l 113. 
3 J. WECKESSER, G. DREW.% H. MAYER, AND I. FROMLIE, Zentralbl. Bakteriol. Parasitenk. Infer- 

tionskr. Hjg., Erste Abt., Or&_ Reihe A, Med. Mikrobioi. Parasitol., 228 (1974) 333-338. 
4 J. WECKFSER, G. DREWS, J. ROPPEL, H. MAYER, AND I. FROhrhfE. Arch. Microbial., 101 (1974) 

233-245. 
5 K. FRA~~BERG,H.MAYJZR,J.WECKESSER,AND G-DREW& Arch.Microbiol.,98(1974)239-250. 
6 J. ROPPEL, Diploma work, University of Freiburg i. Br., 1972. 
7 J. WECKESSER, H. MAYER,AND I. FROMLIE, Biochem. J-.135(1973)293-297. 
8 0. LODERITZ, C. GALANOS, V, LEHMANN, M. NURIIINEN, E. T. RIJZTSCHEL, G. ROSENFELDER, 
M. SIhfoN, AND 0. WEST~HAL, J. Infect. Dis., 128 (1973) Suppl. 17-29. 

9 0. L~~DERITZ, 0. WESTPHAL, A. M. STAUB, A?XI H. NIKAIDO, in G. WEINBAuhf, S. WADIS, AND 
S. J. A. AJL (Eds.), Microbial Toxins, Vol. 4, Academic Press, New York, 1971, pp. 145-233. 

10 0. WESTPHAL, 0. L~~DERITZ, AND F. BISTER.~. Natarfirsch., B, 7 (1952) 148-155. 
11 B. KICKH~FEN ABD R. WARTH, J. Chromatogr., 33 (1968) 558-560. 
12 H. MAYER, Ear. J. Biochem.. 8 (1969) 139-145. 
13 F.G. FISCHER AND H.J. NEBEL,~. PhusioZ. C&m.,303 (1955) 10-19. 
14 R. WHEAT, Methodr Enzymol., 8 (1966) 60-78. 
15 S. ROSE~~AN AND 3. LUDOWIEG, J. dmer. Chem. Sot., 76 (1954) 301-302. 
16 J. S. SAWARDEKER, J. H. SLONEKER, AND A. JEANES, Anal. Chem., 37 (1967) 1602-1604. 
17 C. G. HELLERQVIST,,. LINDBERG, AND SSVENSSON, Carbohyd. Res., 8 (1968) 43-55. 
18 C. J. RONDLE AND W. T. J. MORGAN, Biochem. J., 61 (1955) 586-589. 
19 J. L. REISSIG,J. L.%XOMINGER,AND L.LELOIR, J. Biol. Chem.,217 (1955) 959-866. 
20 J. A. CIFONELLI AND A. DofwhfAN, J. Biof. Chem., 231 (1958) 1 l-18. 
21 H. EGGE, Compr. Biochem., 5 (1963) 106-109. 
22 0. S. CHIZHOV, L. S. GOLOVKINA,AND S. S. WULFSSON,~ZV. Akad. NaukSSR, Ser.Khim., (1966) 

1915-1926. 
23 B. LINDBERG, Metho& Etuymol., 28 (1972) 178-195. 
24 H. BJGRNDAL, C. G. HELLERQVIST, B. LINDBERG, AND S. SVENSSON, Angers. Chem., 82 (1970) 

643652. 
25 W. MEYER zu F&CKENDORF, Chem. Ber., 102 (1969) 4207-4208. 
26 W. MEYER zu F&CKENJIORF, Chem. Ser., 103 (1970) 3745. 
27 W. MEYER zv RECKENDORF, Chem. Bet-., 97 (1964) 1275-1285. 
28 H. H. BAER AND T. NEILSON, J. O-p. Chem., 32 (1967) 1068-1072. 
29 S. W. GUNNER, J. K. N. JONES, AND M. B. PERRY, Can. J. Chent., 39 (1961) 1892-1896. 
30 R. WHITTEN BURY AND G. A. MCLEE, Arch. Microbial., 59 (1967) 324-334. 
31 N. SHARON, in E. A. BALA~Z AND R. W. JEANLOZ (Eds.), The Amino Sugars, Vol. 2A, Academic 

Press, New York, 1965, pp- I-45. 
32 G. ASHWELLA~~ J. HICKMAN,~~ G. WEMBAUhI,S. KADIS,AND S. J. AJL(E~~.), Microbial Toxins; 

Vol. 4, Academic Press, New York, 1971, PP. 245-246. 



40 J. ROPPFZ, & MAYER, 3. WJXKESSER 

33 E. T. ~CHEL, H. Gorn~r, 0. L&ERITZ, AND 0. W-HAL, Eur. 1. Biochem., 28 (1972) 
166-173. 

34 C. G-OS, E. T. IZJETSCHEL, 0. LiiDuurz, AND 0. WESIPHAL, Eur. J. Biochem., 31 (1972) 
230-233. 

35 C. GALANOS, E. T. Rmsc~a, 0. Ltimz, AND 0. W-HAL, Eur. J. Biochem., 19 (1971) 
143-152. 

36 C. GALAEIOS, H. MAYER, E. T. Rmmmx, J. ROPPEL, AND J. WEC~R, unpublished data. 
37 H. MAYER, 3. WECKESSER, J. ROPPU, AND G. D~nvs, Abstr. Symp. Procaryotic Photosynthetic 

Organisms, Freiburg i. Br., Germany, 1973, pp. 190-192. 


