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Abstract

Beech leaf disease (BLD) 1s an ongoing threat to both
the American Beech (Fagus grandifolia) and the
European Beech (Fagus sylvatica) species. BLD can
cause premature leaf fall and even tree mortality. The
nematode (Litylenchus crenatae mccannii) has been
associated with this disease, but the role of fungal
microbiomes in BLD’s progression 1s not understood.
This study used DNA barcoding to evaluate the fungi
living on and inside of the beech leaf specimens, both
affected and unaffected by BLD. Internal transcribed
spacer (ITS) and large subunit ribosomal (LSU) primers
were used to amplify the DNA 1n Sanger sequencing

and Next Generation Sequencing processes.

Introduction

Beech Leaf disease 1s a degenerative condition that

affects both the American Beech (Fagus grandifolia)

and the European Beech (Fagus sylvatica).

The first occurrence of BLD was recorded by John
Pogacnik 1in Lake County, Ohio.

Discovered 1n 2012, the disease has continued to
spread east to New York and beyond.

This disease currently has no cure and can eventually
lead to tree mortality.

The nematode (Litylenchus crenatae mccannii) has
been linked to BLD,

* The cause of this disease and the potential role of
fungi 1n 1ts development and progression remain
unclear.

* Assessing the variety of fungi living on beech tree
leaves, both affected and unaffected by BLD 1s
crucial to understanding the progression of the
disease.

* DNA barcoding 1s used to 1dentify fungi species and
other organismes.

* Main goal of our study was i1dentification of species
on and inside of beech leaves to gain a better
understanding of the microbiome and its potential
relationship to BLD
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Materials & Methods

Tables & Figures

Table 1. DNA barcoding results using
Nanopore Next Generation Sequencing (NGS)

Table 2. DNA barcoding results using Sanger
Sequencing
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DNA Extraction and PCR

 DNA was extracted using the DNeasy Plant Mini Kit.

 PCR was performed with Ready-To-Go beads and two nematode-targeting
primer sets:
o LSU (D2A/D3B)
o ITS (TW81/AB28S).

*  Primer mixes were prepared with loading dye, and PCR followed this thermal

cycling profile:

95°C for 3 min;

35 cycles of 95°C for 45 sec
58°C for 30 sec

72°C for 1 min;

final extension at 72°C for 10 min. Sapes
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Distribution of Organism Roles Based on DNA Barcoding Results
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Gel Electrophoresis A
* PCR products were separated on a 2% agarose gel in il S
1x TBE buffer with GelGreen dye, run at 130 V for

Point 1: Lasdon Park

Point 2: Cranberry Lake Preserve )
Point 3: Hart’s Brook Park Endophyte
Point 4: Lenoir Preserve

Point 5: Marshlands Conservancy

Point 6: Jay Estate

~30 min, and visualized under LED light
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Sequencing and Analysis 3

* Samples with multiple amplicons were sequenced using Oxford

Nanopore’s Rapid Barcoding Kit (Flongle device). 3t

* Raw reads were processed with Epi2me software (using Nextflow and
Docker) to generate consensus sequences.

* All Sanger sequences were analyzed using the DNA Subway platform, ' I l
while all Nanopore sequences were 1dentified by direct BLAST 0 | |
. <& «@ ’5@' ob?z @Q Obe- Q:\\ O{\?Q
analysis. & & 5 & & & e &
Yy & K \0&6 . &6\ o \‘\@6‘ & r
\@L’c) @e (:af;\&
& & S
'S ¥ )

Ecological Role

100bp 1

100bp 15 16 17 18 19 20 21
Eg

ladder

8 9 10 11 12 13 14

100bp 22 23 24 25 26 27 : 28
ladder

Discussion

The results show that primer choice greatly influences
the species detected during DNA barcoding. In Sanger
sequencing, the LSU primers 1dentified plant species
such as the American beech itself. The I'TS primer pairs
yielded fungal results. The NGS results also reflected
differences between the two primer sets. LSU
sequencing detected the American beech itself and less
specific fungal identification. In contrast, I'TS 1dentified
a broad range of fungi and even the nematode
associated with BLD, Litylenchus crenatae mccannii.
Interestingly, NGS sequencing picked up Litylenchus
crenatae mccannii on both samples: affected and not
visibly affected by BLD. These findings have
meaningful implications for understanding the complex
causes of BLD. The abundance of pathogenic fungi on
beech leaves damaged by BLD shows that the fungal
community likely has a role in BLD.
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