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Why do we need another genome-wide KO library?
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Reannotation of the A. fumigatus (A1163) genome

Putative coding transcripts identified: 10,322
New coding transcripts: 486

Re-annotated genes: ~2,800
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Generating a library of KO mutants

Genomic locus of gene of interest (GOI)

PCR using overlapping primers

Fusion PCR
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Transformation of Aku8o isolate

Recombinant genetic locus




Fitness profiling of strains

Drug resistance: AF transcription factors

No-drug conditions
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The library has been used successfully by a number of groups
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Competitive fitness profiling (Bar-seq)
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Bar-seq is highly reproducible in A. fumigatus

Kinase KO library (n=120 isolates):
Competitive fitness profiles for 6 conditions

RPMI: 30°C, 37 °C, 42 °C ; oxidative stress (H202), low iron, high osmolarity

PC2 (23.2%)
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Competitive fitness in a mouse model using barcoded kinase KO
strains: experimental setup

Pooled spores

Neutropenic infection

200k spores per mouse (8k spores per null)
Lungs harvested 4 d.p.i

Enumerate barcodes

Calculate fitness

Output pool/input pool




Competitive fitness in a mouse model using barcoded kinase KO
strains
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Fitness profiles can be used to identify functional groups of
kinases and provide an environmental sensor

Cell wall integrity pathway
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Bromley et al 2016 Plos one
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Competitive fitness profiling is possible in a mouse model using
non-barcoded isolates
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Current status of genome wide KO collection

* The first passage of gene knockouts for 10,322 coding genes has
been completed.

Coding genes 10,322
Genes with viable transformants 8,463 (82%)

Number of strains completed validation 6,358 (62%)
Number of validated null mutants 5,150 (50%)

* Completion of the library is expected by the end of 202o0.



Accessing KO collection: COFUN project

National Collection
of Pathogenic Fungi

* Public Health England
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Culture Collections

You are here: Home 3 Products $ Fungi Search  COFUN - Aspergillus fumigatus gene-wide knock out collection

_ COFUN - Aspergillus fumigatus gene-wide knock out e

About Us - Culture Collections collection About NCPF

Products Search Fungi
Bacteria and Mycoplasmas Browse Fungi
LENTICULE Discs Culture Collections News
Cell Lines and Hybridomas B Fungi Identification Course
ECACC DNA Products S : NCPF News
RNA from Cell Lines
cDNA
Fungi Search

COFUN - Aspergillus fumigatus
gene-wide knock out collection

Virus Search

Services

Technical Support

How to Order

Glossary

Forms

Deposit with us _
COFUN is a Wellcome Trust funded project undertaken by the University of Manchester that
aims to generate knockout mutants for all of the coding genes in the human pathogen Aspergilius

fumigatus. In total around 10,000 strains will be generated for which Culture Collectionswill be
the sole distributor.

The first sub-library consists of =400 transcription factor null mutants in the form of a panel
(frozen). The transcription factor knockout strains incorporate a class |1l restriction site on one
flank providing the capability to perform rapid quantitative parallel fitness analysis (the
methodologies for this can be supplied on request)

[NCPFNo [Gene Knocked Out|Format [Price
|NCPF 7922 [Transcription Factor [DNA panel (frozen) (5x96 well)[£1000
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‘ Identifying essential genes in
the A. fumigatus genome
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The A. fumigatus essential gene complement
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The A. fumigatus essential gene cohort: potential drug targets

Assessing druggable space within protein phosphatases (NimT aka:CDC25)
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Identification of discrete druggable pockets

VSpipe and PockDrug reveal overlapping druggable sites
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What could be the drivers for in vivo fitness reduction

SUCrose
hz0z

Fe

general fitness
Macrophage
Larvae

Mouse

Yaka: Fe sensitive

r Skyi1: Temperature and pH sensitive
Uncharacterised CMGC: pH sensitive




RPMI1640 vs Neutropenic infection Larval infection vs Neutropenic infection



Generating a library of KO mutants
Genomic locus of gene of interest (GOI)

PCR using overlapping primers
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