
Candida albicans ALS proteins-  
AMYLOIDS are our friends (if we are yeasts) 

 
Als proteins bind the yeast to us for commensal and pathological relationships. These cell 
adhesion proteins have the remarkable ability to bind to an extremely broad number of host 
molecules, as well as to other Als proteins on other yeasts. The secret is that they form amyloid-
like part-crystal patches on the cell surface, so that hundreds or thousands of Als proteins can 
bind at once. That ability give extremely strong adhesion to thousands of different host proteins. 
With the labs of Yves Dufrene (U. catholique de Louvain, Belgium), Steve Klotz (U. Arizona), and Jason Rauceo 
(John Jay College CUNY) we are dissecting how the various domains of these proteins interact with human host 
proteins and with other fungal and bacterial proteins.  These interactions facilitate invasion of the host and colony 
formation and formation of microbial biofilms that are resistant to anti-fungal treatments. Therefore, interfering with 
these processes will help fight fungal infections, which actually kill many patients with chronic conditions such as AIDS 
and leukemia. We have now published over 20 papers showing: 
 

• Amyloid sequences are present and functional in many fungal adhesins 
• Amyloid nanodomains on the surface of baker’s yeast S. cerevisiae and the opportunistic 

pathogen C. albicans  
• Amyloid nanodomains form in response to physical force, and that they lead to stronger 

cell-to-cell binding 
• Amyloid nanodomain formation leads to larger and more robust biofilms. These biofilms 

can help clarify beer and wine 
• Fungal surface amyloids repress immune response to fungal infections 
• Amyloid-like bonds form between cells to make a tight bond that leads to self-self reconition 

and exclusion of unrelated cells from biofilms. The illustration below is a model for how 
amylpid interactions could form between two cells: a blue cell on top and an orange cell on 
the bottom 
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• Fungal surface amyloids repress immune response to fungal infections 
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Yeast surface amyloids are detectable in tissue from abscesses, and appear to down-regulate 
inflammatory responses to fungal infections! 
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Atomic Force Microscopy in Dr. Dufrene’s lab in Louvain, Belgium  and confocal microscopy in our 
lab directly demonstrate clustering of the Als molecules after we pull on a few molecules. This 
clustering is caused by surface amyloid formation, as shown by studies with inhibitors and 
mutants.  
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Als proteins bind to many mammalian proteins (coated on the brown-gold beads in this picture) then 
cause the yeast to stick to each other. The binding causes a conformational change, which results in 
increased fluorescence by ANS, a dye that binds to hydrophobic regions of proteins. 
 

 

Rauceo, J., N.K. Gaur, S.A. Klotz, K.-G. Lee, and P.N. Lipke. 2004. Global Cell-surface 
Conformational Shift Mediated by a Candida Adhesin.  Infect. Immun. 72: 4948-
4955. 

 
Gaur NK, Klotz SA, Henderson RL. Overexpression of the Candida albicans ALA1 gene in 

Saccharomyces cerevisiae results in aggregation following attachment of yeast cells 
to extracellular matrix proteins, adherence properties similar to those of Candida 
albicans. Infect Immun. 1999 Nov;67(11):6040-7. 

 

 

Klotz, S.A., N.K. Gaur, D.F. Lake, V. Chan, J. Rauceo, and P.N. Lipke. 2004. Degenerate 
Peptide Recognition by Candida albicans Adhesins Als5p and Als1p. Infect. Immun. 
72: 2029-2034 

 

 

 
The Ig-like (green) and TC (blue) and TRR regions (purple) participate in this binding and yeast 
aggregation. 
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A model of a tandem repeat domain from: 
 
*Frank, A.T., C.B. Ramsook, H.N. Otoo, C. Tan, G. Soybelman, J.M. Rauceo, N.K. Gaur, Stephen A. Klotz, 

and P.N. Lipke. 2010. Structure and Function of Glycosylated Tandem Repeats from Candida albicans 
ALS Adhesins. Eukaryot. Cell 9: 405-414. [Cover illustration] 

The hydrophobic exposed surfaces (yellow) bind to plastic and each other. O-glycans are colored green. 
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