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Introduction \’)

The genus Epitrix, a group of quarantine significance in Europe

Update of EU regulation

E. cucumeris, E. papa,
E. subcrinita, E. tuberis

Pest risk EU regulation

Ana|y5i S E. cucumeris, E. similaris,
E. subcrinita, E. tuberis

E. cucumeris E. similaris

2004 2008 2011 2012 2015 2016

EU emergency measures concern:
introduction of potato tubers into the Union / movement of potato tubers within the Union / surveys and notifications

Boavida & Germain JF (2009) EPPO bulletin
EA PR Orlova-Bienkowskaja (2015) European Journal of Entomology
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Introduction O

The genus Epitrix, a diverse and morphologically similar group

Over 160 species worldwide, tiny pubescent beetles (1,5 — 2mm), feeding on Solanaceae
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E. cucumeris E. tuberis E. subcrinita E. similaris  E. hirtipennis E. atropae E. intermedia E. pubescens E. caucasica E. abeilli E. dieckmanni
<€ ———— € >
EU regulated species Species that were confused Species present in Europe

with each other

EAPR * Bienkowski & Orlova-Bienkowskaja (2017). Zootaxa.
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Introduction .:X

Why knowing who’s who is important?

the scientific name is ™ g ” the scientific name gives
the only universal way access to data on
biology, control...

to refer to a species

specific identification is the
first step in invasive species
management

-> Participation to an (’ project to develop morphological and molecular detection methods
for European Epitrix species and North American species developing on Solanum tuberosum

EAPR*
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Material and methods {
Sample collection

* Looking for specimens of the species of interest

¢ A collaborative work

| £ ]
anses : ( l- I * I éjze [RI] ufg}lgg\% naturhistorische:
znaafaq. GERMICOPA e = sumncea e Agriculture and NG Smithsonian wuseum - (MUSEUM:
7 P fune Agri-Food Canada National Museum of Natural History

* The case of Epitrix similaris

Only known from California
In 2015, collection of specimens from the type locality (Santa Barbara)
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Material and methods Q

Morphological studies

e Important diagnostic features: morphology of male and female genitalia:

receptacle

S~
[ median lobe

tegmen ductus

' i

)
d aedeagus Q spermatheca
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E. cucumeris E. tuberls E. subcrinita E. papa E. similaris  E. hirtipennis E. atropae E. intermedia E. pubescéns E. caucasica E. abeilli E. dieckmanni

EPPO (2017) EPPO Bulletin
EAPR: aﬁ
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Material and methods «:X

Molecular studies

e Barcoding approach
Use of a standardized genetic marker to aid species identification
Identification by comparison with reference barcodes deposited in databases

* Need to produce reference barcodes when they do not exist

e A standardized protocol

S - i Anmarmnsasmmsirees sawe | an neansi  snessetass sscemies

AV Y e
i | e
Epitrix non destructlve PCR amplification Sequencing Sequence editing Barcode

specimen DNA extraction COl barcode region

EPPO (2016) EPPO Bulletin
EAPR: iﬁ
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pinned specimens

EA%R%

20" rmeumu courmmc
Versailles - 914 july 2017

Results

Sample collection -> A reference collection
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ethanol preserved specimens slides with genitalia

A collection of reference specimens, kept over the long term,

available upon request for EU National Plant Protection Organizations (NPPOs)

DNA extracts
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Results

A published identification key to allow specific identification of Epitrix species in the European context

Buteiin DEPREFPD Sulatin (2017} 47

European and Madiiaranean Plant Pratacton Organization

Orgarisation Européenne ot Madileranésnne poor fa Protection des Plantes

Diagnostics
Diagnostic

|S5H 0250-6052, DOE: 10111 1/epp. 12362

M 710 (2)

PM 7/109 (2) Epitrix cucumeris, Epitrix papa, Epitrix subcrinita,

Epitrix tuberis

Specific scope

This

ard describes a diagnostic pretocol Tor adults of

wmeris, Epiric papa. Egitrix sbcrinta and

Specific approval and amendment

First approved in 200108,
Revision approved in 2016-01

1. Introduction

Epirrix suberinisa, Epiteix tuberis and Epiry
flea beetles. belong

cmeris ane

tugalh where it was collested for the fist time in
Island around 1979 (Boavida & Germain, 2009). In ma
land Portugal, E cuciomeris was detected with another s

cies new 10 %

ce, Epiteic papa, in appoximately 204
when unusial damage to pofato crops was observed (Ofi-
veirn ef al, 2008). trix papa was initially misidentificd
as Epiic similaris, another Nonh  American  species

(Orlova-Bienkowskaja, 2015). Both species have also been
detected in Spain. To date, . fberis and E. swberinito
have not been detected in the EPPO region

Nine species of Epirrix were recorded as preseat in the
EPPO segion before these detections (Waschalows
03k these are  Epitriv  abeiliei, Epitiv alla
iy atrapae,  EITLY cancasic Epitrix dieckmanmi,
Epireix hivsipennis.,  Epinix intermedia.  Epirix priesneri
and Epitrix pubescens. Uniil recently, among the seven
Epitriv species present in Europe (Warchalowski, 20031
none was causing damage on 8. fuberoswr,  although
E. inirtipennis, known as a pest of tohacoo in laly (San-
nino et al.. 1984). is occasionally recorded on potate. This
species also has 8 Noh American ol Two ohier spe-
cies which are present in the non-European part of the
EPPO region, Epinix alfardi and Epireix priesneri, are not
covered in this diagnostic protocal.

Further information on the host range. geographical dis-
tributien and biokogy of the four species recommended lor
ion can he found in the EPPO Global Database

(hups:fgd eppoint). This prowocol focuses on detection of
Episrir species in potato,

2. Identity

Name ix cucimeris (Harris)

Taxenomic position: Coleopters: Chrysomelidae: Allicinse
EPPO code: EPINCU
Phytosanitary categorization: EPPO A2, EU Commission
decision 2016/1354EU

Name: Epirrix popa Orlova-Bienkowskaja

Taxonomie position: Colcoptera: Chrysomelidac: Alticinae
EPPO code: EPIXPP

Phytasanitary categorization: EPPO A2, EU Commission
decision 2016/1359EU

ir suberinita (LeConte)

aleapters: Chrysomelidas: Alticimae

Phytosanitary categorization: EPPO A1 EU Commission
decision 2016/1354EU

Name: Epirrix uberis Gentner

Taxonomie position: Coleoptera: Chrysomelidae: Alticinae
EPPO code: EFIXTU

Phylasanitary categorization: EPPO AL EU Commission
decision 2016/1359EU

3. Detection

Symptcns on petter
Adulls of Epitrix species may be found on all above-
ground parts of the plant as well as on the soil surface

w 5 2017 The Authars. Journal compilsion © 2017 OEFFIEPRO, Buietin CEFRERFC Baverin 47, 10-17

Morphological studies -> An identification key

Receptacle

| ;
PR

Pictorial key for diagnostic of
main Epitrix potato pests and
European species based on Spermatheca

Germain Jean-Frangois / Moutiet Raphadie

anses L}

Tnvestigare. evaluare. prorect

= Laboraloire de la santé des végétaux
Aedeagus i J Unité entomologie et plantes invasives
il
Both sides of the Upper side of the Upper side of Both sides of the Both sides of the
receptacle straight receptacle concave, lacle receptacle concave receptacle convex
lower side convex straight, lower |
side convex Epitrix hirtipennis
Epitrix tuberis
N Duchissirioe Ducius &8 king 3%
\an receplacle receptacle
Epitrix cucumeris
Distal part of the ductus a third its  Distal part of the ductus half its 2
lenght. pump longer than the lenght, pump shorter than the \ |
diameter of the receptacle in its diameter of the receptacle in Hi
largest part I its largest part |
A 1)
Epitrix similaris Epitrix papa
Ductus as long
I receptacle
Ductus shorter Ductus fonger
than receptacle than mce:uclu Pump with Pump with
I a short neck along neck
Epitrix atropae Epitrix subcn'nlta ”
Epitrix intermedia Epitrix pubescens'
Pump shorter Iha'\ ! :
receptacle which
Pump quite as long as g
receptacte which looks Receptacie larger Sides of the receptacle
ke compact at malrrom quite lel
Epitrix caucasica Epitrix abeillei Epitrix dieckmanni

-

res

Areliable diagnostic needs the observation of the female spematheca associated with the male aedeagus as shown

in this key




Results
Molecular studies -> A DNA barcode library

Buelletin of Entomological Research (2013) 103, 354-362

doi10.1017/S000748531200079X
© Cambridge University Press 2013
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Molecular identification of Epitrix potato
flea beetles (Coleoptera: Chrysomelidae)
in Europe and North America

jean-Frangms Germam Catherine Chatot?,
Artige

Be
Jean-Yves Rasl:lluss and Astrid Cruaud™*

! ANSES - Laboratoire de la Santé des Végétaux, unité entomologie et
plantes invasives, CBGP, Campus mlemaemnal de Baillarguet, C5 30016,
34988 Montferrier-sur Lez, France: “GERMICOPA R&D, Kerguivarc'h,
29520 Chateauneuf du Faou, France: “TNRA, UMR1062 CBGP, F-34988
Montferrier-sur-Lez, France

Abstract

Epitrix species (Coleoptera: Chrysomelidae) feed mostly on plants from the family

Solanaceae and some of them are major pests of potato crops. All Epitriy species are
morphologically highly similar, which makes them difficult to identify and limits
their study and management. Identification of species is mostly based on the obser-
vation of the genitalia and requires a high level of expertise. Here, we propose a toal
ta reliably identify all developmental stages of the most economically important
Epitrix species feeding on potato in Europe and North America (Epitrix cuctmieris,
Epitrix similaris, Epitrix tuberis, Epitrix subcrinita and Epitvix hirtipennis). We first
sequenced two DNA markers (mitochondrial cytochrome ¢ oxidase 1 (COI) and
nuclear internal transcribed spacer 2 (ITS2)) to test their effectiveness in differentiat-
ing among six Epitriv species (126 specimens). Morphospecies of Epitrix were well-
differentiated by both DNA barcodes and no mitochondrial introgression was
detected, Then, we developed an RFLP-based diagnostic method and showed that
unambiguous species discrimination can be achieved by using the sole restriction
enzyme Tagl on COI polymerase chain reaction products. The tool proposed here
should improve our knowledge about Epitrix species biology, distribution and host
range, three capacities that are particularly important in the detection and
management of these pest species. Specifically, this tool should help prevent the
introduction of E. fuberis and E. subcrinita in Europe and limit the spread of the
recently introduced E. cucumeris and E. similaris, with minimal disruption to
Solanaceae trade.

Keywords: Alticinae, barcoding, M13-tailed primer cocktails, PCR-RFLP, QBOL,

solanaceae

{Accepted 23 October 2012; Farst published anline 1 March 2013)
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General

Pairwise sequence alignmentZH

[#]1 have read _the disclaimer and | agree with the conditions and fimitations associated with the usage of the software

Pairwise sequence alighment parameters <] ‘

Paste sequence to au'gn

AAC (WATATI'WATI'WGGGATCTGAGCAGGA'ITAATCGGGACCTCTITA.AGAATA'ITAATCCGTACTGAA'ITGGGGAACCCCGG CTCA'ITAA'ITG GTAATGATC A
ABATTTATAATGTTATTGTAACTGCCCATGCTTTCATTATAATTTTTTTTATAGTAATACCGATTATAATTGGGGGATTTGGTAACTGACTAGTCCCCCTCATAATCG IE‘
GAGCCCCTGATATAGCCTTCCCTCGATTAAATAACATAAGATTTTGACTATTGLCCCCTTCACTAACTCTTCTTATTATAAGAAGAATAATTGAAAGAGGGGCCGEA
ACCGGTTGAACTGTTTACCCCCCCCTATCTTCTAATATTGCCCATGAGGGATCTTCAGTTGATTTAGCAATCTTTAGGCTACATCTAGCAGGAATTTCTTCTATTCTT
GRAGCTATTAATTTCATTACTACTATTATTAATATACGACCACATGGCATATCTATAGATCGTACCCOCTTATITGTGTGAGCTGTAATAATTACTGCAATTICTATTA 7

| start slignment |

‘me'[mt Expand Alignments  Bportdsts (% ‘

| Pairwise Results | Clustering resuits

‘ # ‘ Reference description | Score ‘ Probability ‘ Stmilality%l Fmgments‘ Overlap% ‘ Direction | Rating
€COC11253 0103
€COC11253 0103 €Ol
Epitrix paps, nlinkB92: COI
Arthropods
£COCI1252 0101
£COCI152 0101 COI
Epitrix papa, nlinkB92: COI
Arthropods

CCOC11248 0101

€COC11248 0101 COI _—
Epitrix papa, nlink892: COI il e 3 L ¥

104449 0 100 1 100 =+ AEERE

104449 0 100 1 100 + HIREE

A barcode library available online (www.g-bank.eu) to detect Epitrix quarantine species




Conclusions
Highlights and perspectives

Epitrix flea beetles in Europe, an interesting case study showing that:

* species identification is the first step in invasive pest management
e taxonomic expertise is needed to ensure that pests are adequately identified
e the development of accurate diagnostic tools is helpful for surveillance surveys

A study of a limited scope since most Epitrix species occur in the Neotropics:

e little is known about South American Epitrix species
* some of them are potato pests
* would we be able to detect one of them if it were introduced in Europe ?

i

-> towards a second 2 ) project...

e

Epitrix yanazara



Thanks for your attention
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