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ONTARIO ALABAMA

ARKANSAS FLORIDA
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ORIGINS, 
EVOLUTION & 
TAXONOMY
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• Central America
• Genus

• North America
• Species
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SPREAD AND DIVERSITY

Tubby, et al. (2023)

Laas, M., et al. (2023)

Southern USA is remarkably distinct



RESEARCH GAPS

Regional 
genomic 

data

• Limited genomic studies in 
the Southeastern U.S.

Host 
specificity

• Insufficient 
understanding on host 
specificity and the 
pathogen’s interaction 
with different pine 
species.

Disease 
management

• Need for targeted disease 
management strategies 
based on genomic insights.
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APPROACHES
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Reference genome 

Establish a detailed genetic 
framework

Enhance understanding of basic 
biology and pathogenicity

Serves as a critical tool for accurate 
annotations and comparisons

Pan-genome

Examines genetic variation across 
different strains or isolates.

Influences understanding of disease 
outcomes, virulence, and host 

interactions.

Puts the static picture provided by 
the reference genome into a 
dynamic, population-wide 

context.

Combined approach 

Complete picture of the pathogen’s genetics
Integrate foundational insights with ecological implications

Enhance understanding of evolutionary pressures on L. acicola

Reference genome Pan-genome
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Genome Assembly 
and Analysis

Produce new genome assemblies 
of Lecanosticta acicola using 
long-read and short-read 
sequencing and perform 
comparative genomic analyses 
with other fungal pathogens.

Phylogenetic and 
Evolutionary Insights

Conduct accurate phylogenetic 
analysis to refine the evolutionary 
placement of L. acicola and 
identify genomic features specific 
to the southeastern U.S.

Genomic Diversity 
and Disease Targets

Explore genomic diversity, host 
specificity, and identify potential 
genetic targets associated with 
disease in L. acicola.



SAMPLE
DISEASED

TREES

LOBLOLLY

LONGLEAF

SLASH
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Bleach Water Ethanol Water

SAMPLE 
SURFACE

STERILIZATION
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PLATING
• PNA – Pine needle agar

• MEA 1% – Malt extract agar 

• CMA – Corn meal agar

• APDA – Acid potato dextrose agar

• PNA + ME – Pine needle agar with 0.5% 

malt extract

• MEA 2% – Malt extract agar

FUNGUS
CULTIVATION
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SUBCULTURING
Suggestive morphology

Replate into same media

FUNGUS
ISOLATION
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NEEDLE PLATING
Needles with spots



https://www.aatbio.com/resources/assaywise/2022-11-1/overview-of-dna-extraction-methods

INITIAL
DNA

EXTRACTION
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PHENOL:CHLOROFORM PROTOCOL

E.Z.N.A.® PLANT & FUNGAL DNA KIT
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PCR
CONFIRMATION
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PCR
CONFIRMATION

Latef Primers (Ioos, 2011) - TEF1 Region



3% MALT EXTRACT LIQUID
FUNGUS

CULTIVATION

DNA 
EXTRACTION

CTAB – PHENOL:CHLOROFORM PROTOCOL
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OXFORD 
NANOPORE

MINION MK1C

DNA
SEQUENCING
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DNA
SEQUENCING

17
Source: https://theconversation.com/the-human-genome-project-pieced-together-only-92-of-the-dna-now-scientists-have-finally-filled-in-the-remaining-8-176138
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WHAT IS A PIPELINE?

DATA
ANALYSIS



DATA
ANALYSIS
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Basecalling

Quality Control

Assembly

Annotation

Analysis

BIOINFORMATICS

Wan, Y. K., et al.  (2022). 
https://doi.org/10.1016/j.tig.2021.09.001
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Basecalling

Quality Control

Assembly

Annotation

Analysis

BIOINFORMATICS

Removal of low-quality data
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Basecalling

Quality Control

Assembly

Annotation

Analysis

BIOINFORMATICS

Source: https://www.the-scientist.com/infographics/infographic-the-sequencing-and-assembly-of-the-human-genome-70427
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Basecalling

Quality Control

Assembly

Annotation

Analysis

BIOINFORMATICS

Source: https://training.galaxyproject.org/training-material/topics/genome-annotation/tutorials/annotation-with-prokka/slides-plain.html
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Basecalling

Quality Control

Assembly

Annotation

Analysis

BIOINFORMATICS

https://www.melbournebioinformatics.org.au/tutorials/tutorials/longread_sv_calling/longread_sv_calling/
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Basecalling

Quality Control

Assembly

Annotation

Analysis

BIOINFORMATICS

Weisberg, A. J., et al. (2021)
https://doi.org/10.1146/annurev-phyto-020620-121736
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Hurtado, R., Maturrano, L., Azevedo, V., and Aburjaile, F. (2020). Pathogenomics insights for understanding Pasteurella multocida adaptation. International Journal of Medical Microbiology 310, 151417. doi: 10.1016/j.ijmm.2020.151417.



PRELIMINARY RESULTS

CONFIRMED ISOLATES

2% Malt Extract Agar

DNA EXTRACTION
E.Z.N.A.® 

Plant & Fungal Kit 

3% Malt extract can 

support growth
52 Total

• 47 from loblolly

• 5 from long-leaf
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BEST SOLID MEDIA

LIQUID MEDIA



PRELIMINARY RESULTS
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Multiple isolates have been grown in liquid media
DNA extracted

Sequencing has begun
Methodologies being refined for scale-up.



OUTCOMES - PAN-GENOME
Identification of 
Genomic 
Features

Discovery of common genomic features in L. acicola 
isolates responsible for infection mechanisms and 
virulence.

Identification of 
Genetic Disease-
Associated 
Targets

Key genomic elements identified as potential targets for 
developing disease management strategies and 
resilient pine varieties.
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Chauhan & Rajam, 2024 



OUTCOMES - PHYLOGENETICS
Understanding 
Genomic 
Diversity and 
Host Specificity

Detailed understanding of the correlation between 
genomic diversity, host specificity, and geographic 
distribution.

Enhanced 
Understanding 
of Pathogen 
Evolution

Insights into the evolutionary pressures and 
adaptation mechanisms of L. acicola.
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OUTCOMES
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High-Quality 
Reference 
Genome

Comprehensive coverage, low error rates, and better 
resolution of complex genomic regions.

Extensive annotation - Gene functions, regulatory 
sequences, non-coding RNAs.

Biological functions and pathogenic mechanisms.

Phylogenetic 
Analysis

Evolutionary placement of L. acicola within the 
Mycosphaerellaceae family.

Exploration of evolutionary trajectories, speciation events, 
and adaptations.

Comparison with related species and other pine 
pathogens.



OUTCOMES
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Comparative 
Genomics

Insights into genomic distinctions and similarities 
between L. acicola and other fungal species.

Secretome, effectome, CAZymes, and transposable 
elements.

Understanding pathogen-host interactions and plant cell 
wall degradation.

Genomic 
Plasticity

&
Evolution

Correlation of genomic differences with the evolution of L. 
acicola.

Improved understanding of genomic plasticity and its 
implications for pathogenicity and adaptability.
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THANK YOU!

GABRIEL SILVA
PhD STUDENT

CONSERVATION AND GENOMICS LAB

GABRIEL.SILVA@AUBURN.EDU
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QUESTIONS?
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