PomBase advanced search and FungiDB cytoscape

In this exercise we will identify fungal genes that when mutated increase resistance to the
antifungal amphotericin, cross reference the gene list with the metabolic pathways in FungiDB,

and review the available transcriptomic data in hypoxia conditions using Paint function in

CytoScape.

Go to https://www.pombase.org/query
Using the phenotype filter, search for “resistance to amphotericin B” and click submit,

this should match 8 genes
Click on the hyperlinked result at the bottom of the advanced search, and then on

the ‘visualize’ button
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Result: 8 genes
Results for: resistance to amphotericin B (FYP0O:0000070) [single allele genotypes]
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Gene name SystematicID  Product
ada2 SPCC24B10.08c SAGA complex subunit Ada2

e “Sort” on GO Process

Visualising 8 genes
icin B (FYPO:0000070) [single allele genotypes]
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Q1: Which GO Process is common to 5 genes?
Q2: Which one gene does not have a reported human ortholog?

e “Finish” visualization and click the button to “download...” the systematic IDs of the

genes
e Go to fungidb and perform a GenelD search
(https://fungidb.org/fungidb/showQuestion.do?questionFullName=GeneQuestions.Gene

ByLocusTaq)
e Add a step to “transform to pathway” (use default settings)
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e Open the Metacyc “Superpathway of ergosterol biosynthesis I”
e Evaluate transcriptomic evidence in hypoxia conditions for A. fumigatus using microarray
paint operator in Cytoscape
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Here is the list of all Identifiers returned by your search re:
DNA Microarray

© A. fumigatus Af293 Aspergillus fumigatus hypoxia response transcriptome (Barker et al.) E
C. albicans SC5314 Antifungal Benzimidazole Derivative Response (Rupp)

— C. gattii WM276 Comparison of gene expression in Cryptococcus gattii clinical isolates (Ma et al.) _—
2 C. immitis RS Gene expression changes during mycelia differentiation in Coccidioides immitis
N i (Viriyakosol et al.)

C. neoformans var. grubii H99 Flucytosine Susceptiblity (Bahn)

F. graminearum PH-1 Fusarium graminearum transcriptome during symptomless and symptomatic
wheat infection (Brown et al.)
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Q3: Are genes involved in ergosterol biosynthesis typically downregulated or upregulated in
hypoxia?

|
ATP(4-) — !l-! —> ADP(3-)

T o o

o’ 1 0-P-0-F-0
(R)-5-diphosphonatomevalonate(4-)

ADP(3-)
ATP(4-) —> !--! ydrogenphosphate
l carbon dioxide

o o

: 070" "0
isopentenyl dipﬁosphate(s-)

q+*+
!

29

HyC” o PH
prenyl diphfgg)hgt'e(a—)
sopentenyl diphosphg !!F- dliphosphoric acid

geranyl diphoéﬁﬁéfé(:i-)

Ergosterol biosynthesis is a very oxygen intensive process, so during hypoxic conditions
this pathway is downregulated

Amphothericin kills cells by binding ergosterol in the cell membrane and form pores
through which ion can leak out of the cell.

When ergosterol biosynthesis genes are knocked out, cells become resistant to
amphothericin



