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Aspergillus flavus is a plant and animal pathogen that also produces the potent carcinogen 
aflatoxin.  It grows as a saprophtye of a variety of substrates, but can be pathogenic to corn, 
peanuts, cotton and tree nuts.  Aspergillus oryzae is a closely related species that has been 
used for centuries in the food fermentation industry and is generally regarded as safe 
(GRAS).  Whole genome sequences for these two fungi are now complete providing us with 
the opportunity to examine any genomic differences that may explain the different ecological 
niches of these two fungi, and perhaps to identify pathogenicity factors in A. flavus. Our initial 
analysis of these two genomes shows that while these two fungi are very similar they do 
differ in interesting features.  The A. flavus genome has been assembled into 79 scaffolds 
ranging in size from 4.5 Mb to 1.0 Kb. Over 75% of the genome is in the 10 largest scaffolds 
and 99.6% of the predicted genes are in the largest 16 scaffolds.  The estimated genome 
size (36.3 Mb) and predicted number of genes (13,071) for A. flavus is similar to that of A. 
oryzae (36.8 Mb and 14,007, respectively). These two fungi have significantly larger 
genomes that A. nidulans and A. fumigatus. The Aspergillus flavus and A. oryzae genomes 
are enriched in genes for secondary metabolism, but do not differ greatly from one another in 
predicted number of polyketide synthases (A.f.=34, A.o.=31), nonribosomal peptide 
synthases (A.f.=21, A.o.=24), or cytochrome P450 enzymes (A.f.=122, A.o.=151). Each 
species does have a set of unique genes, most of which have no known function.  These 
may be targets for identifying differences between these two species. A. oryzae scaffolds 
have been assigned to chromosomes by optical mapping, alignment of A. flavus scaffolds to 
the A. oryzae genome shows high correspondence to the A. oryzae chromosomes.  The 16 
largest scaffolds of the A. flavus genome essentially correspond to the 16 arms of the 
predicted 8 chromosomes.  In comparison with A. oryzae, there has been a translocation 
event in A. flavus between chromosomes II and VI. The break site is associated with a family 
of uncharacterized repeat elements.  Three types of transposable elements have been 
predicted. In each case their frequency of occurrence is greater in A. oryzae than A. flavus. 
The initial genomic analysis indicates that these two fungi are very similar. A closer 
examination of their difference may reveal genes involved in the two different ecologies of 
these fungi. 
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Outline of Presentation

Sequence Analysis of Aspergillus flavus
Comparison of A. flavus with A. oryzae
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Aspergillus flavus scaffold level mappings
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Mappings inferred from A. oryzae genome sequence assembly (Machida et al.)



A. flavus Chromosome Assignment

• The 16 largest scaffolds represent the 
16 arms of the chromosomes

• 99.6 % of the predicted genes are in 
DNA assigned to the 8 chromosomes



Translocation between Ch II and Ch VI
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Translocation between ChII and ChVI
of A.flavus and A.oryzae



Putative Transposon Region (LTR)



Predicted Transposons

Transposon A. flavus A. oryzae

LTR 2 7

Fot5 10 18

Ty-3 2 8



DNA correspondence between two 
fungi in aflatoxin cluster > 96%



Unique Genes

Comparative Genomics
Unique to A. flavus 319
Unique to A. oryzae 490



Key

Unique to A. flavus

Unique to A. oryzae

Non-Ribosomal Peptide Synthetase (NRPS) proteins in A.
flavus and A. oryzae



Polyketide Synthase (PKS) proteins in A. flavus and A. 
Oryzae

Key:

Unique to A. 
flavus

Partial PKS 
gene in A. 
oryzae



PKS gene in A. flavus not in A. oryzae

PKS



NRPS in A. flavus not in A. oryzae

NRPS



Summary of Genomics

Genome sizes and gene number similar
Both have expanded number of genes for 
secondary metabolism
There are unique genes for each species

How about gene expression?



Aspergillus oryzae

Aspergillus flavus



Unique ESTs

ESTs
84 ESTs unique to A. flavus
Putative PKS, Putative MFS transporter
Majority have no assigned function



Next Steps
Whole genome Affymetrix Arrays

“Gene networks controlling development, 
pathogenicity and secondary metabolism in 
Aspergillus”

USDA/NRI Functional Genomics Panel
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