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Coccioidies Genomics
Building resources to enable investigations of biology and evolution

• Investigating the genetic basis of Coccidioides unique biology


• Exploring genomic content and stability among isolates and species


• Guiding gene knockouts and genetic manipulation


• Gene expression investigation and developmental stage comparisons


• More understanding of the specific metabolism and anti fungal suceptibility


• Support work towards vaccine production

Mead et al 2020



Coccidioides Genome architecture
How are Coccidioides genomes structured?

• How large are genomes compared to other fungi and other Onygenales 
Fungi?


• Gene dense and compact or dispersed?


• Gene families and gene content


• Proliferation and Diversity of Transposable elements

Teixeira et al 2022
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How does genome size vary across the Fungal Kingdom?
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Genome and Transcriptome Resources
Some of the available resources

•Coccidioides immitis and C. posadasii genome resources - Sanger sequencing

•Broad Institute - Fungal Genome Initiative, TIGR - JCVI (2004-2006)


•Population sequencing (Illumina) - U Arizona, CDC, TGen and Northern Arizona 
University


•RNA-seq profiling and Microarray work - UC Berkeley, UT Southwest, UCSD, …


•Reference genomes with long read genome sequencing  (PacBio)— NAU and U 
Arizona 



New Genome Resources
Long read genome assemblies to 
improve contiguity and gene recovery

• Goals to improve assembly to examine full 
gene content


• C. posadasii Silveira PacBio reference 
genome (Barker Lab)


• New PacBio generated genomes (Orbach 
Lab)


• 5 chromosomes

Teixeira et al. 2022 



Assembly & Annotation Statistics
Telomere to Telomere assembly 
recovery 

PacBio HiFi enables near 
complete genomes 

Predicted gene content can vary  
due to accuracy of prediction 
models and available RNA-Seq 
evidence.  

Also may reflect genomic 
differences among isolates

Size (Mb) Scaffold
s

Telomere 
containing 
scaffolds

Complete 
T2T

Predicted 
genes

Repeat 
Content

C. immitis 
CiB10637 28.0 14 5 4 8,493 12.98%

C. immitis 
CiB10992 28.4 37 5 4 8,564 12.83%

C. immitis 
VFC140 31.4 81 5 4 9,964 13.51%

C. posadasii 
Cpos1038 30.3 90 5 3 8,803 17.82%

C. posadasii 
Silveira * 28.1 8 5 - 10,228 16.91%

Kelsey Aadland

Marc Orbach* Teixeira et al. 2022 



Age and 
timing of 
repetitive 
element 
activity
Diversity of TEs 
within Coccidioides 
genomes

Kelsey Aadland



How plastic are the Coccidioides 
genomes?



Population diversity sampling of two species of Coccidioides
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Comparison of genomic variability across populations
Sliding window plots of coverage (Illumina reads mapped to genome) and TE and Gene content
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C. posadasii Copy Number Variation regions
Unique CNVs to different strains (different colors), some relate to genes
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C. posadasii Copy Number Variation regions
Unique CNVs to different strains (different colors), some relate to genes
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FungiDB / VuEuPathDB
NIH supported integrated database and analysis of fungal genomes and resources



VuEuPathDB/FungiDB resources for fungal genomics
Genome Browser View of Features

https://fungidb.org



VuEuPathDB/FungiDB resources for fungal genomics

https://fungidb.org





Capped small RNA sequencing (csRNAseq) for capturing actively initiated transcripts from genes in C. immitis  

Duttke et al. 2022



Improve annotation and defining 
transcriptionally active genome regions

• Defining of promotor regions and 
regulatory transcribed start regions 
(TSR) such as enhancers


• 11,000 TSRs in mycelia, 2x as many 
in Spherules


• Most of these found within 500 bp of 
5’ end of genes and there were often 
multiple of upstream of a gene 
initiating transcription


• Alternative regulation beyond cis-
regulation in mycelia-spherule 
transition

csRNAseq

Duttke et al. 2022
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