
Abstract:  
 
Free-living pathogenic amoebae Acanthamoeba spp. and Balamuthia mandrillaris are causative agents 

of important diseases of human: rarely occurring but highly fatal granulomatous amoebic encephalitis 

(both) and keratitis (Acanthamoeba). One of the reasons for the problematic therapy is differentiation 

into highly resistant cysts often found in affected tissues. In our study we have found that correct 

encystation in Acanthamoeba requires apart from others, the presence of functioning Golgi apparatus 

transporting the cyst wall material to the cell surface; glycogen phosphorylase degrading glycogen into 

glucose which seems to be further used for cellulose synthesis and two non-constitutive cellulose 

synthases. Acanthamoeba cellulose synthases seem not to be inhibited by known herbicides. In the 

cyst wall of acanthamoebae we detected cellulose, -mannan, and -1, 3-1, 4-linked glucan [lichenin 

or mixed-linkage glucan (MLG)]. Cellulose is present in the inner (endocyst) and the outer (exocyst) 

layers of the cyst wall, whereas-mannan and MLG are found in the endocyst. In a protozoan 

organism, MLG was detected for the first time. The MLG of Acanthamoeba has a similar composition 

to that found in barley with high amount of cellobiosyl and cellotriosyl followed by cellotetraosyl 

units. In contrast, with the same approach we do not detect any polysaccharides or carbohydrate 

moieties in Balamuthia cyst walls. Instead, using proteases with distinct specificities we found out that 

the cyst walls of balamuthias are mostly composed of cysteine-rich proteins. Cellular debris in form of 

lipid granules was also detected. Further we found that beside cysts, acanthamoebae are able to 

differentiate into a distinct dormant stage, which we described as a pseudocyst. Formation of the 

pseudocyst occurs as a prompt reaction to treatment with organic solvents, namely methanol, 

dimethylsuphoxide, or acetone. The pseudocyst differs from the mature cyst in velocity of formation 

(2 hours post-treatment), architecture of cell envelope (surface coat resembling glycocalyx), and 

carbohydrate composition of the envelope (mainly glucose subunits). The pseudocyst coat protects the 

cell from alkaline pH and higher temperatures. Moreover, we found that also propylene glycol (PG) 

and contact lens solutions containing PG induce the pseudocyst formation. It seems that chronic 

stressful conditions such as starvation induce differentiation of acanthamoebae into a cyst, whereas 

acute toxic changes of the environment, especially the presence of substances, which can interfere 

with plasma membrane (or propylene glycol), lead to the pseudocyst formation.   

 


