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Supplementary Methods 

Microarray analyses to determine if DC-SIGN can bind the native and NaOH-treated CβG in a 

polysaccharide array  

A new method of microarray construction was used to evaluate whether the native CβG and NaOH-

treated CβG with the succinyl side chains removed (CβG-NaOH) can be bound by DC-SIGN. The method 

developed by Scienion, involves the arraying of macromolecules in the presence of 300 mM sodium 

phosphate buffer (pH 7.5) containing a water soluble polymer, sciPOLY3D, at 1 mg of per ml. After printing, 

the slides are exposed to UV light to induce covalent attachment of the polysaccharide to the 3D polymer 

matrix and immobilization of the co-polymer formed to the slide surface. We analysed Dectin-1 binding as a 

control protein, and show data including five additional polysaccharides (Figure S2 and Table S1). The 

polysaccharides were arrayed at the concentrations indicated in Table S1. Cyanine 3 (20 ng/ml) was 
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included as a tracer in the printing solution for spot location. Binding analyses were performed with DC-SIGN 

CRD fused to human IgG at the C-terminus (DC-SIGN-Fc) and murine Dectin-1 CRD with an N-terminal 

His6-tag (His-Dectin-1), both purchased from Sino Biologicals (Beijing, China). After re-hydrating the arrayed 

slides with HBS (5 mM HEPES buffer pH7.4, 150 mM NaCl) including 0.05% (v/v) Tween 20 (designated 

washing buffer) they were overlaid with the protein solutions. DC-SIGN-Fc was overlaid at 10 or 100 µg/ml 

diluted in 1% BSA in HBS with addition of 0.05% v/v Tween 20 and 5 mM CaCl2 (diluent). Bound DC-SIGN-

Fc was detected with biotinylated goat anti-human-IgG (Vector) at 10 µg/ml in diluent. His-Dectin-1 was 

analysed pre-complexed with mouse monoclonal anti-poly-histidine and biotinylated anti-mouse IgG 

antibodies, both from Sigma, at a ratio of 1:3:3 (by weight), and diluted in diluent to a final His-Dectin-1 

concentration of 30 µg/ml. Binding was detected with AlexaFluor-647 and data analysis was carried out 

essentially as described (Liu et al., 2012). 
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Supplementary Figures 

 

 

Figure S1: Comparison of binding signals obtained with biotinylated tetrameric DC-SIGN-bio (50 µg/ml) and 

homodimeric DC-SIGN-Fc (2 µg/ml) published in (Palma et al., 2015). 
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Figure S2: Microarray analyses of the binding of DC-SIGN-Fc and His-Dectin-1 to polysaccharides arrayed 

in the presence of a sciPOLY3D polymer. Each polysaccharide was printed at two different concentrations as 

indicated in Table S1 and depicted as low and high level in the figure.  
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Supplementary Table 1. List of polysaccharide samples arrayed at the concentrations indicated.  

 

Polysaccharidea Predominant 
oligosaccharide sequence 

Mean molecular 
mass (kDa)b 

Reference Concentration 
(mg/ml) 

1. Pullulan  α1,4- and α1,6-Glc 45-250 
(McCleary and 

Matheson, 1987) 
0.1 
0.5 

     

2. CβG  
Cyclic β1,2-Glc with succinyl 
side chains 

2.6-3.7b 
 

(Ciocchini et al., 
2007) and this 

study 

0.1 

0.5 

     

3. CβG-NaOH  Cyclic β1,2-Glc 2.6-3.7b  
This study 0.1 

0.5 
     

4. NSG  
β1,3-Glc with β1,6-
monoglucosyl branches 

10-20 
(Hong et al., 2003) 0.1 

0.5 
     

5. PGG  
β1,3-Glc with β1,6-
monoglucosyl branches  

120-205 
 

(Jamas et al., 
1991) 

0.1 
0.5 

     

6. Mannan  α1,6-Man 37 
(Cambi et al., 

2008) 
0.1 
0.5 

     

7. HA -3GlcAβ1,4GlcNAcβ1- >400 
(Chai et al., 2001) 0.3 

1 
 

a Pullulan, from Pullularia pullulans (Megazyme); CβG, Cyclic β-glucan from Brucella abortus;  CβG-NaOH, CβG 
treated with alkali to remove the succinyl side chains; NSG, neutral soluble β-glucan, from Saccharomyces 
cerevisiae (Biothera); PGG, abbreviation of poly-(1,6)-D-glucopyranosyl-(1,3)-D-glucopyranose, from S. 
cerevisiae (Biothera); Mannan, from S. cerevisiae (Sigma); HA, from bovine vitreous humor (Sigma). 
 

b MALDI-MS analysis carried out on CβG indicated a degree of polymerization (DP) 16-23 with DP 17 as a major 
component (Figure 1). 
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