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Changing climate and geography

Departure from Normal Temperature (F)
7/1/2025 - 9/30/2025

IMPORTED FOREST PESTS OCCUR IN EVERY STATE IN THE US

Departure from Normal Precipitation (in) Departure from Normal Precipitation (in)
4/1/2025 - 6/30/2025 7/19/2025 - 10/16/2025

Map: Imported forest pests cc by Leslie Tumblety/Cary Institute
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Impacts on Forest Health

Introduction of novel species

Range expansions of forest pests
Conditions favoring pathogenic fungi
Temperatures increasing degree days

Draught stress
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Monitoring for novel introductions
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Bycatch

Specimens are consolidated and sent to USFS
Durham Field Office for identification of target
species

Bycatch
Non-target groups
Taxonomic bottleneck

Records for other species of concern, data-
deficient insects, or rare species of interest

Large volume
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Genetic barcoding with AIM Lab

. LOZAHE0Y” IDENTIFICATION METHOD

| OUR DYNAMIC BIDINFORMATICS

Our bioinformatics is dynamic and starts where other labs send the raw data.

DNA from tissue is
extracted and amplified
by amplicon PCR

Sequence data is
generated by high-
throughput sequencing
on the Illumina MiSeq

Database matching
against reference
libraries and summary in
AlM-consensus.

Detected species are
annotated with additional
metadata

All information is
summarized in the Excel
report including visual
KRONA charts
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I THE REFERENCE DATABASES - ANIMALS (CO1)

' ELIZANERY |DENTIFICATION METH

BOLD — Barcode of Life Database

NCBI Genbank

RDP Classifier

The BOLD database is the world's only curated
database for genetic data. BOLD provides
important metadata in addition to species
assighments and includes the BIN system, which
allows conclusions about genetic species
diversity in mixed samples even without species
assighments. BOLD is used by default for the
BLAST for our CO1 and ITS2 - metabarcoding.

Advantages: curated entries, BIN system

Click here for the database.

NCBI Genbank represents the world's largest
repository of genetic sequence data. It
contains genetic sequences of most of the
described organisms. Thus, the database is
suitable for a search for animals, plants, fungi
& bacteria.

Advantages: most comprehensive database
Disadvantages: not curated

Click here for the database.

The RDP Classifier (Ribosomal Database
Project Classifier) algorithm (Porter &
Hajibabaei 2018) allows to inspect OTUs in
more detail, which do not achieve a clear hit
when matched against the other databases.
The classifier allows to match each hierarchical
level of an OTU sequence against the
databases. In this way it is possible to inspect
specific target taxa without genus and species
assignment.

Click here for the publication.
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I THE RESULTS - LAYOUT OF THE ANNOTATED OTU TABLES (EXCEL FILE)

Consenus score
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The data
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Methods improvement

« Limited by databases
« Sampling is destructive

* Results can send us back out to trap more

:

o pentn® \
===
9% Eliychnia_cor

@

= Isorhipis_obfiqua

[Sery,. - / %
S %,
=
Jigki::f*!f
: I
oleoptera ‘?’i —
ecta o S

|

5431760

Preserved silver Y moth specimen. Photo: Julieta
Brambila, USDA APHIS PPQ, Bugwood.org
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New approach

» Methods development with Cornell University
Environmental DNA and Genomics Core Facility
Soaking specimens in lysis buffer

Maintain integrity of specimens for subsequent
examination
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Barcode
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Coleoptera Hymenoptera Hemiptera Diptera

Decreasing sclerotization




M Weight

Coleoptera Hymenoptera Hemiptera Diptera Lepidoptera
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Coleoptera
Cantharidae
Carabidae
Cerambycidae
Ciidae

Cleridae
Curculionidae
Elateridae
Lampyridae
Latridiidae
Leiodidae
Melandryidae
Nitidulidae
Scarabaeidae
Scraptiidae
Silphidae
Staphylinidae
Tenebrionidae
Cucujidae
Chrysomelidae
Thanerocleridae
Histeridae
Trogossitidae
Passandridae
Attelabidae
Coccinellidae
Endomychidae
Eucnemidae
Stenotrachelidae
Laemophloeidae
Lucanidae
Mycetophagidae
Cryptophagidae
Salpingidae
Cerylonidae
Tetratomidae
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Morpho
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Hymenoptera Barcode
Andrenidae
Apidae
Chrysididae
Cynipidae
Formicidae
Icheumonidae
Orussidae
Siricidae
Tenthredinidae
Trigonalidae
Vespidae
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Goldilocks Experiment
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Questions?

Forest Health Research Lab
foresthealth@dec.ny.gov
Amanda.Dillon@dec.ny.gov
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