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Six source populations of Diorhabda spp. have
been introduced since 2001

Adapted from Bean, Kazmer, Garndner, Thompson, Reynolds, Keller, Gaskin (2013).
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Hybridization may affect safety and efficacy in
biological control

Big boost in genetic
diversity may increase

~ Bitume, Stahlke, Bean, Hufbauer. 2017. BioControl.
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Range expansion enabled in part by evolution in diapause response.
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Rio Grande

Tracking
population
dynamics over
a full season

A Paired |
RADseq and '
mtCO-|

a
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Pecos River

Part of a large
project to
broadly
characterize
hybridization
and population
structure



Genomic ancestry assignment

RADseq: Fast, relatively
cheap, flexible,
molecular method to
assess genomic
variation

9,125 SNPs

STRUCTURE, a Bayesian
clustering algorithm
Probability(X|K)

Proportion of ancestry

1.00
0.75
0.50
0.25
0.00

LOCALITY ID




Southwest United States

45 Collected field samples from lab
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No hybridization was detected in the native range or lab.
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Ancestry assignment reflects introduction, re-
distribution, and range expansion
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Ancestry assignment reflects introduction, re-
distribution, and connecgivitY
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28NM

Ancestry assignment reveals widespread Ill““llllll‘lll
hybridization at contact zones |
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Rio Grande

Tracking
population
dynamics over
a full season

\ f‘

Pecos River

/ If present will

hybridize
Pure
populations

still existed on



Rio Grande

Part of a focused effort to track
range expansion and species
Interactions (Levi 2:00)

* 5 samples per site in May, July, and

September .

5 * Performed RADseq & sequenced " ‘
- 4

% mitochondrial marker COlI




CO-|l ancestry assignment

Mitchondrial marker
Cytochrome Oxidase subunit-|
1296 bp Sanger sequencing

Can handle more degraded
samples, single samples at a time

98% sequence homology with
morphologically IDed samples
(Bean et al 2013)

LOCALITY ID




lat

351

34 4

33+

32

Los Lunas

Mountainair road |

Rio Puerco
San Acacia

\ San Antonio |
Bosque del Apache |
'San Marcial

Exit 100
Elephant Butte |
Las Palomas|

Percha Dam S.P.|

\

\ Il A NMnca
| Shalem Colony Trail Rd Las Cruces|

Leasburg Dam S.P. |

-107.5 -107.0 -106.5 -106.0
long

CO-Il haplotype

carinulata

long

elongata

sublineata



LATE JULY 2018
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What'’s the best way to track
Diorhabda spp!?

D. Carlnulata CO-l D. eIongata D. sublmeata CO-

Depends on your question...
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Rio Grande

Population
composition

changed rapidly
over a season, T

But competition
could slow range
expansion

CO-l remains
useful for rapid
ID

Pecos River

If present, will
hybridize

Lack of hybrids
elsewhere:
strong role for
connectivity?
possible role for
maladaptation?



Rio Grande

Population
composition

changed rapidly
over a season, T

But competition
could slow range
expansion

CO-l remains
useful for rapid
ID

Pecos River

* If present, will
hybridize

e Lack of hybrids
elsewhere:
strong role for
connectivity?
possible role for
maladaptation?

Many hybrid populations
seem to have disappeared



Phenotyping Core

Photogate flag Frictionless pivot

Carbon rod

Dispersal

Host choice ‘

Eliza Clark at Colorado Sate Univ, 21
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Thank you!
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Bean, Kazmer, Garndner, Thompson, Reynolds, Keller, Gaskin (2013).
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Internal morphology defines species delimitation and identification

Tracy & Robbins. 2009. Zootaxa.
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Prospects ™

Hybrids and "pure”

populations were
abundant in 2014.

Neither hybridization
status nor genomic

diversity alone seem to SZTXSA ik
predict establishment A Bt

and spread.

2018



Ancestry assignment reveals tri-specific hybrids

=== '® 15TX 21NM

D. carinulata
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D. carinata

D. sublineata



Biocontrol Agents
Ibiocontrol.com 8/21/18
Subject Name Scientific Name *

flea beetle

brown dot leafy spurge flea beetle
black leafy spurge flea beetle
copper leafy spurge flea beetle
brown-legged spurge flea beetle
black dot spurge flea beetle

flea beetles

broom seed beetle

thistle tortoise beetle

lesser St. John's wort beetle
greater St. John's wort beetle
leaf beetle

Mediterranean tamarisk beetle
black-margined loosestrife beetle
golden loosestrife beetle

leaf beetles

ragwort flea beetle

Altica carduorum

Aphthona cyparissiae
Aphthona czwalinae
Aphthona flava
Aphthona lacertosa
Aphthona nigriscutis
Aphthona spp.
Bruchidius villosus
Cassida rubiginosa
Chrysolina hyperici
Chrysolina quadrigemina
Chrysolina spp.
Diorhabda elongata
Galerucella calmariensis
Galerucella pusilla
Galerucella spp.

Longitarsus jacobaea

A reference
genome allows us
to anchor short
reads, provides
gene-specific
context, and
serves as a
resource to
other species
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Cost-effective assembly of (one of) the first weed biocontrol
(insect) agent reference genome (coming soon!)

Input data €@ @ Shotgun €) 10X
ng DNA 2400 200
Cost 52,700 $3,300
# contigs 21,901 79
Largest contig (Mbp) .575 1.87
Total length (Mbp) 368.69 20.90
N50 (Kbp) 5.57 1.05
# N's per 100 kbp 40.11 2707.62
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Hybrid range

hybrids

Introduced
D. carinulata

Lab

Native range

No hybrids
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Hierarchical population

structure reflects

inter-specific relationships
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Choosing K
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Yeo et al. (2017). ARCS: Assembly Roundup by Chromium Scaffolding. bioRxiv.
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RADseq capitalizes on existing restriction enzyme
technology, PCR, and high-throughput sequencing
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Fast, relatively cheap, flexible,
access to genome-wide processes

=

allele

—e 10-500 million reads
—us of length 100-600 bp

random shearing -> variable lengths lllumina sequencing adapter ligation single- or paired-end




