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Abstract 

Cryptococcus neoformans is a haploid pathogenic yeast that can reproduce assexualy or by 

sexual cycle. Scientific literature has shown the increase in annual cases of cryptococcosis, a 

disease with high lethality, mostly on immunodeficient patients, even with use of common 

antifungal drugs. Despite that, there has been a rise in cases presented in immunocompetent 

individuals. This disease is acquired by the inhalation of spores found in nature.  Our research 

group already demonstrated that inhibitors of histone deacetylase (HDAC), proteins that 

participate in the remodeling of chromatin, are important for regulation of virulence attributes. 

sin3 is a subunit of a HDAC complex called RPD3s. It has been described in Saccharomyces 

cerevisiae but not in C. neoformans. Obtaining mutants in C. neoformans can be challenging 

since this pathogen presents low rates of homologous recombination, the pathway usually used 

for genetic mutation. This work uses a variant of the CRISPR-Cas9 system to obtain mutants 

of the gene SIN3 in C. neoformans and subsequently studies variation on key virulence 

phenotypes. Plasmid constructs of the CRISPR-Cas9 suicide technique were transformed via 

electroporation on H99, a clinical isolate of C. neoformans, and then selected via PCR for the 

insertion of a DNA fragment, 2 colonies were positive for the insertion. These colonies had 

reduced growth in optimal conditions (30°C with shaking), in 37 and 39 °C, temperatures tested 

for thermotolerance related to infection on the human host, and in different types of cell stress. 

The thickness of the polysaccharide capsule, essential for evasion of phagocytosis in host 

immune cells, was half of the measured in the reference strain. SIN3 was also found to be 

essential for completion of the mating cycle. These findings indicate that SIN3 causes an impact 

on important virulence phenotypes, agreeing with the previous discovery that HDACs attenuate 

virulence phenotypes, and will be useful for understanding the biology of the fungus and 

designing alternative therapeutic strategies. 
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