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Antisera were prepared in rabbits against the human pathogenic yeast 
S’orothrix schenckii (strain 1099.12) grown at two different temperatures (25” and 
37”). Precipitation and inhibition data showed that the former serum had a specificity 
directed against a-r.-Rhap-(l-+2)-a-L-Rhap-(l-+3)-D-Man-(l + determinants, whereas 
the latter had a broad specificity in which a+rhamnosyl or a-L-Rhap-(1+3)-D-Man- 
was the immunodominant structure. These results are consistent with data on the 
structures of the L-rhamno-D-mannans isolated from the organism grown at the two 
different temperatures. Human sera from patients with sporotrichosis were shown to 
have difIerent specificities resembling the specificities developed in the rabbits. The 
rabbit antisera were also used to examine the cross-reactivity with L-rhamno-D- 
mannans from species of the genus Ceratocystis, which is reputed to include the 
ascigerous (perfect) state of S. schenckii. Polysaccharides from four species of 
Ceratocystis grown at 25” reacted with the antisera in a manner resembling that of the 
L-rhamno-D-mannan from S. schenckii grown at 37”. This is in accord with earlier 
data that showed that only S. schenckii, of the species studied, produces a poly- 
saccharide with large amounts of a-L-Rhap-(1+2)-a-L-Rhap-(l + side-chains when 
grown at 25”. 

INTRODUCIION 

Chemical and immunochemical studies on cell-wali polysaccharides have been 
widely used to classify microorganisms including yeasts and fungi’*‘. By use of 
chemical methods we have studied the relationship between the human pathogen 
S’orothrix schenckii and members of the genus Ceratocystis. One or more species of 

*Dedicated to Professor Michael Heidelberger in honor of his 87th birthday. 
DPresent address: Department of Biochemistry, Texas Tech University School of Medicine, Lubbock, 
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*present address: Instituto de Microbiologia, Universidade Federal do Rio de Janeiro, Rio de 
Janeiro, GB (Brasil). 
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Sera from patients with sporotrichosis contain varying amounts of antibodies 
to the L-rhamno-D-mannan of S. schenckiix4. The data presented in Figs. 2 and 4 show 
that these sera too vary in their specificities. Serum Lop reacted with SS12-25 and 
SS12-37 in a manner very similar to that of rabbit serum 227 and probably, therefore, 
has a strong specificity directed towards structures containing the a-L-Rhap-(l-+2)- 
a-L-Rhap-(I -+ group. Serum Guil, at least as judged by gel-diffusion patterns, reacted 
equally well with SS12-25 and SS12-37, and thus resembles rabbit serum 228. The 
other two human sera showed an intermediate pattern of reactivity. It is not clear 
whether these differences in specificity arose from: (a) differences in the immune 
response among different individuals to the same antigen, or (b) infections with 
different strains of S. scfzenckii-different strains of S. sclzenckii are known to produce 
L-rhamno-D-mannans which differ in their fine structures6’7, or (c) different growth 
conditions of the organisms at different sites of infection. Some infections of S. 
scJzenckii are confined to fairly superficial, subcutaneous sites, whereas others become 
systemic. Such differences in environment might lead to the formation of different 
antigens, which may induce an immune response that differs in a way similar to that 
observed in rabbits immunized with cells grown at 25” or at 37”. 

The reactivity of the rabbit sera with L-rhamno-D-mannans from four 
Ceratocystis species confirms and extends the conclusions, arrived at eatlier by use of 
chemical methods, concerning the possible relationship between members of this genus 
and S. sdzenckii. The cross-reactivity with other species has been demonstrated by 
Ishizaki and Wheat who have reported briefly2’ on the cross-reactions of 46 of 57 
species of Ceratocystis. The polysaccharides from C. stezzoceras, C. minor, C. pilifera, 

and C. zzJnzi were shown in the present study to react strongIy with serum 228 and 
poorly with serum 227. In this respect, they resembled SS12-37 rather than SS12-25. 
These data reinforce the findings of the methylation analysis6 and n.m.r. studies6*7 
that the L-rhamno-D-mannans of species other than S. sclzezzckii have single residues 
of L-rhamnose as their principal side-chains when they are isolated from cultures 
grown at 25”. The n.m.r. spectra of S. scfzenckii L-rhamno-D-mannans isolated at 25” 
are characterized by signals at r 4.41 in their proton spectra and at 6, 96.6 in their 
carbon-13 spectra. The latter signal has been assigned’ to the C-l of the 2-0- 
substituted L-rhamnose residues in the side-chains_ Among the species of Ceratocystis 
studied was C. stenoceras, which has been suggested by Mariat and associates3*5*g as 
being the perfect form of S. schemkii. Certainly, on the basis of the chemical and 
immunochemical studies of their L-rhamno-D-mannans, this species of Ceratocystis 

is no more closeIy related to S. sclzenckii than are a number of other species. C. n&or, 

by virtue of the close correspondence of its DNA guanine and cytosine content to that 
of S. scizcnckii, and the high degree of hybridization of their DNA samples’, appeared 
to us to be a much better candidate to be the perfect form of S. sclzenckii. On the basis 
of the reactivity of its L-rhamno-D-mannan with the rabbit antisera, however, 
C. minor is no more related to S. sclzenckii than are C. stenoceras and the other two 
species studied. The iack of correlation between the structures of the somatic antigens 
of S. sclzenckii and C. minor and their close genetic relationship, as judged by the 
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homology in their DNA samples’, raises questions as to the advisability of using the 
polysaccharide phenotype to assess the relationship between microorganisms. 
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