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Note 

A novel j?-D-(1+2)-linked D-mannopyranCin from Crithidia deaneit 
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The polysaccharides from a number of protozoa inhabiting the gut of insects 
have been isolated and examined in this laboratory as part of a program whereby 
polysaccharides of nonpathogenic, insect flagellates are compared, from a chemical 
and antigenic viewpoint, with those of Trypalrosoma crtczi (Chagas’ disease). The 
latter preparation is known to give, in part, mannose on hydrolysis’*2, but its chemical 
structure is not clear, as Alves and CoNi found that the epimastigote form* of 
T. crrrzi agglutinates with concanavalin A (con A), whereas the trypomastigote forms 
do not. Later work by Chiari et aL5 indicated that both forms react, perhaps because 
of the presence of a-D-mannopyranoside or c+D-glucopyranoside residues_ During 
the course of our survey, Critiridia ciearzei, a trypanosomatid of the reduviid Zehrs 
Ie~ic0grffnmus6, was examined, and found to contain a mannan as the only poly- 
saccharide component. 

The polysaccharide of C. deajzei was isolated in yields of 6% by extraction 
during 6 h with hot, aqueous alkali, which decomposed the protein and most of the 
nucleic acids. After precipitation with ethanol, the rest of the latter was removed by 
passage through a column of mixed, ion-exchange resins. Cells of C. dealzei grown 
on a sucrose medium provided polysaccharide containing glucose, mannose, and 
rhamnose in the ratios of 1:2.8 : 1, whereas a proline medium, which is likely to be 
more akin to the content of the insect gut7*8 , gave rise to cells containing poly- 
saccharide having a simpler composition; only a mannan was formed, whose 13C- 
nuclear magnetic resonance (n-m-r.) spectrum contained 6 signals, at S, 103.0, 81.1, 
77.8,73.7,69.3, and 62.6, consistent with a linear structure having one type of linkage. 

Signals at Cs, 69.3 and 62.6 corresponded to those for C-4 and C-6, and these had 
the same chemical shift as those of these atoms in the anomers of methyl manno- 
pyranosideg, which is consistent with 2- or 3-O-substitution. The former structure 
was indicated, because a Smith degradation using strong, hydrolytic conditions 
provided glycerol only, and a methylation acetylation experiment gave rise to a 
3,4,6-tri-0-melhylmannitol triacetate, characterized by g.l.c.-m.s. /3-Glycosidic 
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linkages were indicated, as the specific rotation (-50”) corresponded to /?-lo, rather 
than to c+linkages’l; also, the ‘H-n.m.r. spectrum contained a single H-l signal, 
at 6 5.5, indicative of B-linkages, as it is at higher field than signals arising from the 
a configurationl*. Furthermore, the 13C-n.m.r. spectrum contained signals at 6, 
103.0 (C-l) and 81.1 (substituted -O-C-2), similar to those of /I-D-Manp-(1+2)-/?-D- 
Manp-(l-,2)-/?-D-Manp-(l-,2)-, and differing from those of a linear, a-D-(i-2)- 
linked mannopyranose structure having 6,102.3 (C-l) and 80.0 (substituted-0-C-2)13. 

The /3-D-(142)-linked mannopyranan structure does not appear to have been 
reported previously. The polymer presumably arises from the protozoa, rather than 
from a bacterial endosymbiontr4, as a related organism, Crithidia fascicuiata, under 
certain cultural conditions, gives a somewhat contaminated mannan showing pre- 
dominant, ‘3C-n.m.r. signals having similar chemical-shifts15. 2-O-Substituted 
/3-D-mannopyranose structures have been reported in mannans of certain yeasts, 
but only in side chains of structures having m-~-(1 -r6)-linked mannopyranose main- 
chains’ 3. Such structures and the C. deanei mannan do not precipitateI with con A, 
which is specific for cc-D-mannopyranosyl residues having free, 3-, 4, and 6-hydroxyl 
groups, and are not degraded by exo-a-D-mannosidase”. 

MPERIhlENTAL 

Culture conditions. - Crithidia dearrei, originally isolated from Zehs lerrco- 

grammus 6, was kindly supplied by Prof. Isaac Roitman of the University of Brasilia. 
Cells were grown in two different media, with sucrose (medium A), or proline 
(medium B) as the carbon source. These contained (g/l): sucrose or proline, 20; 
yeast extract, 3; trypticase 3; KCI, 20; folic acid, 0.02; hemin, 0.01 (dissolved in ht 
NaOH), and the pH was finally adjusted to 7.0. 

Large-scale preparations were conducted with 20-liter batches in a 2%liter 
New Brunswick Fermentor for 48 h at 28”, with agitation (100 r.p.m.) and aeration 
(8 liter.min-l). 

Isolatiolt of the po[waccharides. - Cells were isolated from a large-scale 
preparation by centrifugation, and washed three times with physiological saline. 
They were extracted with 6% aqueous KOH (200 ml) for 6 h at IOO”, the solution 
was made neutral with AcOH, the suspension was centrifuged, and the supernatant 
liquor was added to EtOH (3 vol./vol.). The precipitate was isolated, dissolved in 
H20, and passed through a column of mixed-bed, ion-exchange resins to remove 
nucleic acids. The eluate was concentrated to a smaI1 volume; this was acidified with 
AcOH, the suspension centrifuged to remove the insoluble material, and the poly- 
saccharide was precipitated by addition of an excess of ethanol to the supernatant 
liquor, Medium A and medium B both gave 2.7 g (dry weight) of cells, from which 
0.15 g of polysaccharide was obtained. 

Properties of the polysaccharides. - The polysaccharide isolated from cells 
grown in medium B had [a]2 -50” (c 0.3, HzO), and hydrolysis (OShr H,SO,) 
for 18 h at 100’ gave mannose, identified by paper chromatography” and by g.1.c. 
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of the derived alditol acetate I9 The D enantiomer was indicated, as the material . 

in the hydrolyzate was oxidized by commercial D-glucose oxidase, as revealed by 
paper chromatography. 

The 13C-n.m.r. spectrum of a solution of the mannan in DzO at 70” under 
previously described conditions2’ gave 6 signals, at 6, 103.0, 81.1, 77.8, 73.7, 69.3, 
and 62.6 (relative to external Me,Si). The p.m.r. spectrum of a solution of the polymer 
in 99.97% D20, maintained at 70”, contained an H-l signal at 6 5.5 (relative to 
external Me,Si). 

Methylation of the mannan, followed by hydrolysis, reduction with NaBH,, 
and acetylation, gave a 3,4,6-tri-O-methylmannitol acetate, characterized by its 
retention time and e-i. pattern in g.l.c.-m.s.21. A Smith degradation incorporating 
strong hydrolytic conditions22 gave glycerol only. 

No precipitate was observed for con A (5 mg/ml) with the polysaccharide 
(2-5 mgjml), conditions which give a precipitate with the mannan of bakers’ yeast, 
which contains a-D-( 1+2)-linked, D-mannopyranosyl side-chains. The exo-a-D- 

mannosidase23 of ArtIzrobacter GJM-1 gave no mannose after digestion with it for 24 h. 
Polysaccharide of cells grown in medium A. - This contained mannose, glucose, 

and rhamnose in the ratios of 1:2.8 : 1, as shown, following hydrolysis, by g.1.c. of 
the derived alditol acetates. 

REFERENCES 

1 J. M. GON~ALVES AND T. YAhfmA, Am. J. Trop. Med. Hl’g., 72 (1969) 39-44. 
2 R. M. DE LU)ERKRELIER, M. J. M. ALVES, G. C. FONSECA AND W. Cortr, Biochim. Biophys. Acta, 

444 (1976) 8.5-96. 
3 M. J. M. ALVE~ AND W. COLLI, J. Protorool., 21 (1974) 575-578. 
4 2. BRENER, Annrr. Rev. Microbial., 27 (1973) 347-382. 
5 E. C~RI, W. DE SOUZA, A. J. Ronmm, C. A. CHIARI, AND Z. BRENER, Acta Trap., in press. 
6 A. L. M. CARVALHO, Rev. Patol. Trap., 2 (1963) 223-274. 
7 E. BIJRSELL, Comp. Biochem. Physiof., 19 (1966) 809-818. 
8 R. R. S. RAGHZTPA?HI AND J. W. CAhmsELr_, Biochem. J., 115 (1969) 495-503. 
9 P. A. J. GORIN AND M. MAZUREK, Can. J. Chem., 53 (1975) 1212-1223. 

10 P. A. J. GORIN, K. Homu, AND J. F. T. SPENCER, Can. J. Chem., 43 (1965) 950-954. 
11 W. N. HAWOR-IH. R. L. HEATH, AND S. PEAT, .I. Chem. Sot., (1941) 833-842. 
12 P. A. J. GORIN, J. F. T. SPENCER, AND S. S. BHAT~ACHAFUEE, Can. J. Chem., 47 (196911499-1505. 
13 P. A. J. GORIN, Can. J. Chem., 51 (1973) 2375-2383. 
14 M. H. MINDING, I. Rot-rhMN, M. A. HERMANS, AND E. W. KITAJI~~, J. Protozool., 21 (1974) 

518-521. 
15 P. A. J. GORIN. J. 0. PREVIATO, L. MENDONCA-PRE~LXTO, AND L. R. TRAVASSOS, unpublished 

results. 
16 I. J. GOLDSTEIN, C. E. Homzhfm, AND J. M. MERRICK, Biochim. Biophys. Acta, 97 (1965) 68-76. 
17 P. A. J. GORIN, J. F. T. SPENCER, AND D. E. EVELEIGH, Carbohydr. Res., II (1969) 387-398. 
18 L. HOUGH AND J. K- N. JONES, Methods Carbohydr. Chenz., 1 (1962) 21-31. 
19 H. BJBRNDAL, B. LINDBERG, AND S. SVENSSON, Carbohydr. Res., 5 (1967) 433-440. 
20 P. A. J. GORIN, R. H. HASKINS, L. R. TRAVA~OS, AND L. MENDONCA-PREVIATO, Carbohydr. Res., 

55 (1977) X-33. 
21 P.-E. JANSSON, L. KENNE, H. LIEDGREN, B. LUNDBERG, AND J. LGNNGREN, C/rem. Commrm., 

Dept. of Organic Chemistry, Arrhenius Lab., Univ. of Stockholm, (1976) No. 8. 
22 I. J. GOLD~TE~, G. W. HAY, B. A. LEWIS, AND F. Shah, Abstr. Pap. Am. Chem. Sot. Meet., 

135 (1959) 3D. 
23 G. H. JONES ~h?3 C. E. BALLOU, J. Biol. Chem., 244 (1969) 1043-1051. 


