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A: Cryptococcus neoformans must undergo 
rapid changes in gene expression to adapt to 
different host niches. C. neoformans is a free-living fungus with 

no requirement for a mammalian host. However, it is able to adapt, survive 
and proliferate within mammals to cause a pneumonia-like illness that can 
spread to the brain causing life-threatening meningitis. Previous genetic 
studies have highlighted the transcription factor (TF) Gat201 as one of the key 
regulators of virulence1.  
We have modeled the transition of growth-arrested cells (serotype A, H99 
strain) to mimic infectious propagules ‘waking-up’ in fresh media and have 
shown a radically different response in phenotype and RNA abundance during 
reactivation in rich media (YPD) verses cell culture media + serum (RPMI+S), 
chosen to emulate the host environment.

H: We hypothesize that the ‘virulence factor’ 

Gat201 plays a fundamental role in the fate of 
the cell. We found major differences in gene expression between 

different environments suggesting the presence of a large multi-faceted 
coherent gene expression program. Gat201 mRNA was highly expressed in 
conditions where capsule was induced and growth was repressed (RPMI+/-
serum). We found that mutants with Gat201 deleted produced far less 
capsule, if any, and were able to grow in RPMI+/-serum. We, therefore, 
hypothesize that C. neoformans makes an environmentally-induced decision 
to grow, in a plentiful environment like YPD, or protect itself and repress 
growth in a more stress-inducing environment, such as cell culture media, 
where vital resources may be sequestered primarily for protection over 
growth.

I: In the future I would like to determine if the differences seen 

here are a result of the Gat201 deletion by complementation, and examine the 
transcriptome-wide response during ‘wake-up’ of the Gat201Δ’s versus the 
wild type strains by RNA-Seq. This will highlight differentially expressed 
genes which may be regulated downstream of Gat201 and shed some light on 
the pathway’s that are involved in this cell fate decision.

https://ewallace.github.io

B: RNA-Seq time course 
to measure the 
contribution of nutrient 
and temperature to initial 
growth. Simple in vitro culture 

models were used to profile growth 
dynamics of different strains under 
different conditions.  Studying time 
courses of growth-arrested yeast cells 
‘waking up’  in fresh media mimics the 
initial stages of lung infection.

E: India Ink staining 
showed different 
phenotypes in rich and 
cell culture media. These 

included capsule production (red arrow)
and cell shape and morphology. In YPD at 
both temperatures budding yeast (green 
arrow) are evident. However, in 
RPMI+serum at 37⁰C capsule is present 
and the cells are not actively budding.

D: One of the most 
differentially 
expressed genes was the 
transcription factor 
Gat201. This gene was expressed at 

least 5 times greater in RPMI+serum at 
37⁰C. Gat204 is a known target of Gat201 
and showed a similar expression pattern. 
CLN1 (cell cyclin) and RPL2 (and other 
ribosomal proteins)gene  expression was 
reduced in RPMI+serum at 37⁰C 
suggesting cells under nutritional stress 
may be actively pausing the cell cycle.

C: A distinct 
transcriptome response 
was seen during 
reactivation  in
different growth 
conditions. Measuring the 

transcriptome-wide response using 
RNA-seq in different environments 
provides a snapshot of cellular 
metabolism at the molecular level. We 
see massive transcriptome-wide 
responses within the first 10 minutes 
of media change. In rich media (YPD) 
cells were found to upregulate growth 
and cell cycle factors. However, in cell 
culture media (RPMI+serum) a 
different story was seen, involving 
many uncharacterised genes and 
accompanied by growth repression and 
capsule induction.
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F: Gat 201 deletion 
strains have a growth 
advantage over the WT 
strain in cell culture 
media. Profiling growth dynamics 

of selected strains in response to 
different in vitro environments at 
37⁰C show a distinct response in cell 
growth in wild type (H99) and 
Gat201Δ strains in cell culture media 
(RPMI). At 25 hours the number of 
Gat210Δ cells/ml is approximately 100 
times that for WT cells in RPMI and 10 
times greater in RPMI+serum. At 100 
hours all WT cells die while the two 
mutant strains remain viable. In 
RPMI+serum the number of mutant 

cells/ml is approximately 15 times 
greater than WT cells. 

G: Gat201 represses 
growth in RPMI but 
not YPD at 37⁰C.
All 3 strains show similar growth 
characteristics  in rich media
producing budding yeast and lacking 
capsule. However, in cell culture media, 
the WT strain produced a substantial 
capsule (red arrow) with absorbance 
readings far lower than Gat210Δ strains 
at 15-17 hours post inoculation. Gat210Δ 
strains actively bud and do not produce 
capsule. This suggests that GAT 201 plays 
a role in deciding the fate of the cell under 
nutritional stress by repressing growth 
and inducing capsule production.

http://www.fgsc.net/crypto/crypto.htm

