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Here we present a method for comparing shared protein families across a large set of O

Aspergillus species. o o
e The Aspergillus Mine offers
online documentation
The Aspergillus is one of the most diverse and important industrial and agricultural

filamentous fungus. It has been found in various environments including extreme fo r eac h ana Iys 1S

conditions, and shows a surprising capacity for environmental adaptation while producing

a variety of secondary metabolites. The phenotypic diversity seen in species of Aspergillus
must, as all other biological diversity, be the product of evolution, including positive
selection, horizontal gene transfers and gene rearrangement. Here we discuss the

genomic diversity among 37 species by investigating three different patterns in genes. O N I i nNe access |'O andad IYSiS d a i'a
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ANALYZE PAN-CORE GENOMES IN ASPERGILLI

Se
Inititative to sequence

> 300 species DTU IBT Culture Collection
> 35,000 fungal cultures
Penicillium, Aspergillus, Fusarium,
Alternaria and Tricoderma

qUencing

All against all
protein alignments and
single linkage clustering

Genetic Families of proteins
Diversity

200 million years

of evolution Sequence alignments - BLAST

DNA/protein sequence

C : . Q--K--E--S--G--P--5--5--S--Y--C
007 comparisons are essenitia | 111 |
,qu to comparative genomcis V--Q--Q--E--5--G--L--V--R--T--T--C
QfIVe Genom' O
ICS Similar sequences imply Alignment significance cutoffs

similar biological function
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Proteins with similar sequences
form clusters of functinally

® Shared genes/functions
® Gene content/genome statistics
® Species specific genes

® Secondary metabolism clusters ST | .
‘ Horizontal gene tranSferS OI'gCInlsmS related prOtelns Faml y Concervqtlon Total numberofproteins Number of core genes Genes unique to a strain

©® Families of genes and clusters O Select organisms of | T

® Sequence data quality - D we oz Core: Families with one or interest and build trees
- - Organisms e T N N e Dased on number
® Genome sequence diversity e p > , : of shared
Unique: Families with proteins orotein
from only one strain

families
O

Knowledge s
Closely related strains share

® Cheap hosting of Interactive web-applications more families. Many families
® Results and analysis with customization are strain specific!
® Comprehensive documentation O
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fungiminions.shinyapps.io/
geneticDiversity

Approach - connecting data

O Conditional data selection ~ An Qﬁr qnq|y5|s setup,

OData joining visuals & downloads
O Comparative measures

Secondary
Metabolism

: " Select organisms and enzymatic Secondary metaboliets
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O Raw sequences

/ O Specific cellular localization
O Taxonomy Python & R

OHomologs in set of species

Encoded by gene clusters

O

Clusters are grouped into families

Cluster shared backbones shared tail genes
similarity x 0,60 x 0,40

O Specific function
OFound in species set
O Proximity to other gene

Functional lables & annotation

O Gene Ontology
O KEGG pathways
O KOG groups

O InterPro domains
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O PFAM domains ICatiop,
O SMURF secondary metabolism Relation between taxonondy O
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i Documentation “gene clusters o Gene clusters are highly diverse,

do not follow taxonomy
and illustrate mechanisms
for speciations
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O All against all alignments
O alignment coverage > 50%

O Query/hit coverage of fungiminions.shinyapps.io/
O Percent identity Data download, figures & interactive figures: | KECCE F%m|||esPhy|oTr);el?Appp

O Reciprocal hit flag

Rshiny hosting with ShinylO, $440/Year
O Unlimited Applications
O 500 Active Hours
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