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A live-attenuated coccidioidomycosis canine vaccine is based 
on a Coccidioides posadasii Silveira mutant with a CPS1 gene 
deletion (1). The avirulent Dcps1 fails to produce mature 
spherules in vitro and in vivo, although has only minor somatic 
growth defects.  The Dcps1 spherules undergo plasmolysis 
without differentiating into endospores. Sequence analysis of 
CPS1 suggests it encodes a membrane receptor protein that 
has catalytic functions and regulates downstream gene 
expression, but the details of its function are unknown. To gain 
insights into Cps1 function, the transcriptomes of Silveira and 
Dcps1 during mycelial and spherule growth in vitro were 
compared.

Introduction

Spherules were grown in RPMI medium at 37oC, 20% CO2

WT vs. 𝛥cps1 in vitro spherules

• 1446 genes were differentially expressed at one or more 
timepoints based on at least a 2-fold change.

• Venn diagram shows overlap of differentially expressed 
genes in 24 h and 48 h spherules and 48 h mycelium.

RESULTS
𝛥cps1 is sensitive to Membrane and Cell Wall 

Disturbing Agents

• Tube assays were performed and scored per the CLS! antifungal 
susceptibility assay M38 3rd ed..

• 5 x 104 spores were inoculated in 1 ml 2X GYE with the indicated 
drugs, incubated 3 days at 37oC, and scored as % growth compared 
to the no drug control.

Summary

• Coccidioides 𝛥cps1 fails to produce mature spherules, 
undergoing plasmolysis between 48-72 h in vitro.

• Expression of several acetyl-CoA pathway enzymes is 
down-regulated in 𝛥cps1 and a significantly reduced level 
of acetyl-CoA indicates a major metabolic defect.

• Membrane and cell wall defects may contribute to spherule 
plasmolysis and failure to survive in hosts.
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TRANSCRIPTOMICS OF THE COCCIDIOIDOMYCOSIS VACCINE STRAIN Dcps1 REVEALS INSIGHTS INTO CPS1 FUNCTION 

Methods

• RNA was isolated from 24 h and 48 h spherules and 48 h 
mycelium of both Sliveira and 𝛥cps1 strains. Spherules were 
grown in RPMI medium and mycelia in 2X GYE. Three 
biological replicates for each condition.

• The Illumina HiSeq 4000 platform was used for RNA 
sequencing, producing 150 nt paired-end reads.

• Reads were mapped to the C. immitis RS transcripts using 
Salmon.

• Differential gene expression analysis was performed using 
the Bioconductor package DESeq2 (2).

𝛥cps1 differentially expressed genes

Acetyl-CoA levels are reduced in 𝛥cps1

• Acetyl-CoA was measured in 48 h mycelium using the 
PicoProbe Acetyl-CoA Fluorometric Assay Kit (BioVision, 
Milpitas, CA). 

• Three replicates were performed for each sample.
• The mouse ortholog of Cps1, Dip2A, exhibits in vitro acetyl-

CoA synthetase activity in vitro (4). 
• Reduced levels of Acetyl-CoA may be due to both loss of 

synthesis by Cps1 and down-regulation of additional acetyl-
CoA synthesis pathway genes.

CPS1 heat map cluster

• Differentially expressed genes were clustered using Bioconductor 
ComplexHeatmap to identify genes with highly similar expression 
patterns. 

• The area in blue is the CPS1 cluster, containing 9 genes. These 
genes are dramatically down-regulated in 𝛥cps1 at all time points. 
Two genes important in acetyl-CoA) production, acetate kinase 
(AK), and phosphoketolase (XFP) are in the cluster.

• Acetyl-CoA synthase (ACS) is also down-regulated in 24 h 
spherules. 

• See Acetyl-CoA synthesis from xylose pathway in poster column 3 
(top) with down-regulated genes indicated.

Acetyl-CoA pathway genes are down-regulated in 
𝛥cps1

• Acetyl-CoA synthesis pathway (from ref.3).
• The enzymes XFP and AK are down-regulated at all time 

points in 𝛥cps1, and ACS is down-regulated in 24 h 
spherules. 
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