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Advantages of WGS for mycetoma community

e Better understanding of etiology of mycetoma

 |dentification of novel targets for new diagnostics methods



Understanding etiology of mycetoma: better species identification

Molecular methods based on a single gene do not always provide enough resolution for identification of species

| wiLEY-CREC . Rows e
TABLE 2 Phenotypic and molecular data from eumycetoma agents
ITS D1/D2
GenBank accession number GenBank accession number
Morphological
Case identification Molecular identification This study/Reference Identity This study/Reference  Identity
1 Madurella Madurella pseudomycetomatis ~ KT834405/EU815933  596/597 (99%) KX580969/EF600939  579/580 (99%)
mycetomatis
2 FExophiala Cyphellophora oxyspora KT323976/KM396285  600/602 (99%)  KX580971/KF928530  435/436 (99%)
Jjeanselmei
Exophiala sp. Exophiala oligosperma KT323978/DQ836792 655/655(100%) KX580972/KP938217  609/609 (100%)
Exophiala Exophiala dermatitidis KT323977/AY213651  657/657 (100%) KX580974/AF050270 615/618 (99%)
dermatitidis
5 Scedosporium Scedosporium apiospermum KT323975/AB489076  636/639 (99%) KX580973/F)345358 380/382 (99%) Require d|ffe rent genes for
apiospermum . e .
identification
6 Aspergillus ustus Aspergillus ustus KT323974/EU326214  590/595 (99%) KX580970/AY216676  594/595 (99%)

TABLE 3 Phenotypic and molecular identification data from actinomycetoma agents

165 rDNA

Rojas et al, 2016
. 0 0
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Understanding etiology: diversity within species

o Clinical
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KC506227 Fungal sp.
AB566314 Ascomycota sp.
FI571481 Pleosporales sp.
FI571425 Ascomycota sp.
CBS 136543 Trematasphaeria grisea
CBS 120271 Trematosphaeria grisea
CBS 246.66 Trematosphaeria grisea
CBS 332.50 Trematosphaeria grisea
CBS 1359827rematosphaeria grisea
CBS 135983 frematosphaeria grisea
€8S 136537 frematosphaeria grisea
CBS 135984 Trematosphaeria grisea
CBS 135985 Trematosphaeria grisea
KF366445 Trematosphaeria grisea
JNG38765 Ascomycota sp.

CBS 122371 Tremaotosphaerio pertusa

1.0/100 ' cgs 122368 Trematosphaeria pertusa

1.0/82

92.9\100

DQ836784 Falciformispora senegalensis
CBS 132272 Falciformispora senegalensis
CBS 198.79 fFalciformispora senegalensis
CBS 132257 Falciformispora senegalensis
CBS 197.79 Falcifermispora senegalensis
DQ#36786 Falciformispora senegalensis
DQR36778 Falciformispora senegalensis
DQ836776 Falciformispara senegalensis
DQ836785 Falciformispara senegalensis
DQ&36781 Falciformispara senegalensis
DQR36777 Falciformispora senegalensis
DQ836779 Falciformispora senegalensis
DQB836783 Falciformispora senegalensis

1.0783| €BS 199.79 Falciformispora senegalensis

CBS 196.79 Falciformispora senegalensis

1.071 (Elxruzsqa Falciformispora lignatilis

1.0/100

KF432942 Falciformispora lignatilis
DQB836787 Falciformispara tompkinsii
DQ836790 Faiciformispora tompkinsii
DQB8I6789 Falciformispora tompkinsii

1.0v133] IN882310 Folciformispora tompkinsii

HQ184467 Falciformispora tompkinsii
CBS 200.79 Folciformispora tompkinsii
CBS 201.79 Falciformispora tompkinsii
CBS 128765 Medicopsis romeroi

1.00100 [CBS 132878 Medicopsis romerof

| €BS 123975 Medicopsis romerof

J

— Trematosphaeriaqyrisea

\
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ITS gene (values of > 0.8 for Bayesian probability and = 80 % for maximum likelihood are shown with bold branches). Medicopsis romeroi v

Ahmed et al, 2014
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Novel diagnostics

Ideal molecular target for DNA-based detection:

e Specific for mycetoma agents (does not cross-react with other soil
fungi)

* Shared by different species/genera (Madurella mycetomatis and
Trematosphaeria grisea)

 Present in multiple copies to increase sensitivity



This approach worked well for another fungus
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36.7Mbp genome
804 scaffolds (N50 of 81.8 kb; G+C content 0f54.9%).
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Collaboration between Mycetoma Research Center, Sudan and CDC

Whole Genome Sequencing of fungal agents of Mycetoma ,,7.',
4
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Study objectives

Generate chromosomal quality annotated genomic assemblies of M.
mycetomatis and T. grisea using long-read sequencing --- to provide a
resource for community

Generate WGS phylogeny of M. mycetomatis using clinical isolates from Sudan
--- to understand the genetic diversity among isolates

Use metagenomics to characterize “grains” from mycetoma patients--- to
understand what pathogens actually are present in patients



Study Samples

 Received from Prof. Fahal’s group:

e 128 DNA from grains

e 50 cultures of M. mycetomatis

« Two isolates (one M. mycetomatis and one T. grisea) from
CDC collection




Preliminary PCR analysis of grain samples (ITS and 16S)

Oreanism no 16S Actinomadura | Uncultured/ S pvogenes
& amplification sp. unsequenced - PYog
M. mycetomatis 92 0 19 2
M. fahalii 1 0 0 0
Falciformispora thompkinsii 1 0 0 0
Falciformispora senegalensis 1 0 0 0
Cladosporium sp. 2 0 0 0
Curvularia sp. 1 0 0 0
Fusarium solani 1 0 0 0
no ITS amplification 4 7 5 0

Of 126, 88 passed DNA quality control for WGS and good quality reads were
obtained — analysis pending



Cultures

= Of 50, 29 cultures grew
= 26 were sent for WGS
= 3 areslow growing
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I. grisea

M. mycetomatis




Preliminary WGS results

Maadurellamycetomatisand
Trematosphaeriaqyrisea

A Isolates from Sudan
¢ CDC Collection
NCBI Reference

1762

YA 2014730587

A 2014730632
A 2014730625
2¢A 2014730624
A 2014730612
A A 2014730596
1A 2014730591
A 2014730588
A 2014730631
>’ ¢ B28s7

YA 2014730616

A 2014730622

! biA 2014730589

A 2014730630

LoA 2014730586

A 2014730626

¥’ A 2014730615
! A 2014730628
'f0A 2014730613
"0 A 2014730611

1

3 *? A 2014730620
[ VA 2014730503

27 A 2014730617
A 2014730621
A 2014730627
2t A 2014730609
A 2014730629

I GCA 001275765.2 ASM127576v2 Reference _|

1894

B5493 ] Trematosphaeria grisea

Madurella mycetomatis



Preliminary WGS results
M. mycetomatisonly
A Isolates from Sudan

¢ CDCCollection
NCBI Reference

8698

* A 2014730596
A 2014730612
A 2014730587
A 2014730591

2337

2002

A 2014730625
A 2014730588
A 2014730624
A 2014730632
[ A 2014730586

8980
11992

YA 2014730626

13 3046

1A 2014730620

A 2014730611

8866

11193

+A 2014730613
A B2387

2764

8753

A 2014730628

2477

2490

"’A 2014730630

A 2014730616

9882

11066

IA 2014730589
A 2014730622

3657

8786

8809

| A 2014730593

3129

2000

A 2014730617

° A 2014730609
A 2014730621

8447

J: 2014730627
2014730629

A 2014730615

M GCA 001275765.2 ASM127576v2 genomic (Reference)
A 2014730631



Next steps

PacBio sequencing of 5 isolates, T. grisea and four M. mycetomatis
 Long-read assembly and annotation

 WGS phylogeny of M. mycetomatis

e I|dentification of potential PCR targets

e Collaboration of developing molecular tests

 WAGS of isolates from other regions and other genera?
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The findings and conclusions in this report are those of the authors and do not necessarily represent the
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