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A BARCODING FACILITY FOR

ORGANISMS & TISSUES OF POLICY CONCERN

= Aim: Supplying identifications of policy concern organisms and derived products

= Objective: Provide access to knowledge (taxonomic expertise) and infrastructure
(laboratory) necessary to identify biological samples of policy concern

= For whom: All stakeholders who deal with biological materials of policy concern and
who need an accurate identification

= Conditions: Compliance with BopCo scope & Costs may be charged



= Policy concern organisms including endangered species, invasive alien species, human and
veterinary disease organisms or their vectors, species of forensic relevance, agricultural
pest species, organisms of the human food chain, etc.




IDENTIFICATION REQUESTS AND PROJECTS

= Punctual identification requests

= Recurrent identification requests

= |dentification projects & filling the gaps
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Morphological Monographs, identification
characteristics keys, scientific periodic

Network of in-house and
external taxonomic experts
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Meretrix meretrix

Excluding CITES-listed species by partial ID

All species of the
genus Tridacnidae

(giant clams) are
CITES-listed

Specimen collections

Strombus gigas

Confirmation of non ¢
CITES-listed species ID
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DNA Extraction

DNA Barcoding

MORPHOLOGY??

Early life stage, damaged specimen,
processed sample, trace material,....

Exponertial gromth of shert product

Sequencing
... TTGCCTTATGATCAGGAACC....
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Sequencing
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Access to laboratory facilities
and sequence databases
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DNA Extraction

MORPHOLOGY??

Early life stage, damaged specimen,
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(D NA-based Access to laboratory facilities
teChniques and sequence databases
\

/ Size fragment analyses \
KMosquito species & biotype

identifications

PCR multiplex with B1246s (Forward), ACEpip (Reverse) and ACEtorr (Reverse)
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PCR multiplex with CQ11F2 (Forward), molCQ11R (Reverse) and pipCQ11R (Reverse)

Lo B ) .. men e e mem

PP = Culex p. f. pipiens (200 bp); PM = Culex p. f. molestus (250 bp);
H = Hybrid between biotypes

Random Amplified
Polymorphic DNA
CITES species
identification

10 11 12 13

eDNA - qPCR
Detection of the invasive Xenopus
laevis using environmental DNA
(eDNA) from aquatic samples

MinlON
Understanding illegal wild meat
markets and associated health risks
in target EU countries
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Access to laboratory facilities
and sequence databases

Agricultural pest:

ID of morphologically
undistinguishable fruit fly pests
from orchards in South Africa

Disease organisms and their vectors:
ID of parasitic worm found in a cod
fillet > Pseudoterranova decipiens =
sealworm

\\

Pest species:

ID and tracing origin of insect larva
and pupa found in drum of chemical
product - Plodia interpunctella = a
world-wide pest of stored products

Exotic species:

ID of a new alien invasive terrestrial
flatworm for Belgium - Caenoplana
bicolor which is native to Australia
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ID of fungi for notary
office from Brussels

Botanic Garden
Meise

no in-house
taxonomic expertise
or technical facilities

Quantity?

Quality?

ID of a non-human hair _$ee2

shrew
or harvest mouse
or dormouse




PUNCTUAL IDENTIFICATION REQUESTS

OVERVIEW IDENTIFICATION REQUESTS UNTIL OCTOBER 2021 (N=128)

Policy Concern Taxon diversity Stakeholders Outcome
m Pest species m Diptera ® Government ® Morphology-based ID
= Agricultural pest = Other Insecta = Research Institute = DNA-based ID
Protected species B Qralfhnlda Pri\./ate person Literature-based information
= Biodiversity M:mur;::ilia = University ® Morphology-based + DNA-based ID
Public health = Other invertebrates Company Referral to an external expert
. . = Aves ® Museum
" Exotic species = Plantae ® Small business
® Food safety = Pisces m NGO
® Museum validation = Reptilia
® Fungi

® Virus



RECURRENT IDENTIFICATION REQUESTS exampies

Bird strikes: ID bird
remains for Belgian Air
Force and Brussels Airport

Disease organisms and their vectors:
ID of mosquitoes from Belgium and countries of deployment for the
Belgian Army

Mali

Disease organisms and their vectors:

Identifying all life stages of (exotic) mosquitoes
within the framework of the Monitoring of Exotic
MOsquitoes in Belgium (MEMO) project

Aedes japonicus

Aedes Eoreicus Anopheles pharoensis

LEN

2018: Aedes albopictus- reproducing population

e
2018
2018: Aedes albopictus- z

introduction
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2014 5 2018

2017: Anopheles pharoensis-
2018: Aedes albopictus- introduction

introduction

airport
industrial area
allotment garden

I

used tyre import company
parking lot along highway

Mgé

lucky bamboo import company

25 50 75 100 km
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% w Control measures implemented

2018: Aedes albopictus-
introduction

2018: Aedes albopictus-
introduction, reproducing?

Map of Belgium indicating the PoEs where EMS were detected in 2017 and 2018 (data ITM)




Limitations of DNA-based technologies

= Reference database: success species identification depends on available sequence data

- comprehensive, otherwise identification only to higher taxonomic level

- reliable, if mistakes in the databases no confident identification can be made

- Different markers IR - Barcodes, e.g. COl (animals) BOLD
- Data publically available —— - Not all publically available ~ SYSTEMS
- No requirements for sequences L e - Strict requirements: - vouchers
- No curation of data = - metadata

N < - quality & length

Biotechnology In!

Reference library

SYSTEMS

GenBank % e — BOLD

Online repositories

BARCODE OF LIFE DATA SYSTEM

Advancing t

EXPLORE THE DATA

“Panthers 1eo" [Organiza] CR panthers

Leo[AlL Flends]

DESIGNED TO SUPPORT THE GENERATION & APPLICATION OF DNA BARCODE DATA
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Limitations of DNA-based technologies

= Reference database: success species identification depends on available sequence data

- comprehensive, otherwise identification only to higher taxonomic level

- reliable, if mistakes in the databases no confident identification can be made

- Different markers (TR - Barcodes, e.g. COl (animals) BOLD
- Data publically available ———y - Not all publically available ~ SYSTEMS
- No requirements for sequences L e - Strict requirements: - vouchers
- No curation of data — - metadata

BOLD - quality & length

SYSTEMS

Reference library

GenBank % pooy

Online repositories
BARCODE OF LIFE DATA SYSTEM

Advancing t

ComprehenSive Reliable EXPLORE THE DATA

Use both databases II"I Comblnatlon DESIGNED TO SUPPORT THE GENERATION & APPLICATION OF DNA BARCODE DATA
to compare and interpret the
results, taking in to account the

N
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strengths and weaknesses of each .




IDENTIFICATION PROJECTS & FILLING THE GAPS exanpies

BopCo

Invasive Alien Species: 49 species on Regulation
in silico testing of available sequence data 1143/2014 issued by the

Evaluate ID reliability of 49 IAS on EU list based on publicly European Commission
available DNA sequences to identify gaps in the online databases

Aligning and trimming of Building Neighbour-Joining
selecting ‘promising’ markers the sequences tree with Bootstrap support

gene\'outg

Download all sequence data Filtering the data and
available for the genus

MPAFALFAF AT

s Insufficient publicly available DNA sequences of the
congeners to capture the inter-species divergence

/ [ Nymihaea nouchai, F537746, OUTGROUP \
/|

Nymphaea alba, HM850203, OUTGROUP

Insufficient publicly available DNA )
sequences of the target species to
capture the intra-species divergence

OUTGROUP- Dicrestonys torquatus, LAM Mamen:84102. Murklae

Nymphaea odorata, KY627268, OUTGROUP

rason sresen sreceracon outcrore. | @ taA rget sequences

100 OUTGROUP- Merionss tamariscinys, Murdag 4asf Brasenia schreber, KX527460, OUTGROUP
S Brasena schveberi, KY627281, OUTGROUP do not f orm a
100 DUTGROUP- dr ), Muridae Brasenia schreberi, KY627326, OUTGROUP

‘Scitrus iger rufiventer, DO3IABA0,

JX100671
DQI34E3E,

e e SUPPOrted cluster

na, JX100638, Singapore

Sciunes spadicavs, HGI62413
Sciurus gilvigularis, HGI62396
Sciurs variegatoides, HG92417
Sciuns granatensss, HGE52100
‘Seiurus pestusns, HGBE2383
Sclurus pyhinus, HE062408
Scurus deppai, HG0E2350
‘Seiurus vulgaris fuscoater, KC393004, mitochandrian

Cabomba caroliniana, JX100641, Singapore

Cabomba carolinians, JX100646, Malsysia

‘Seiurus vuigaris Fuscoater, KCE93005, mitochandrion
‘Seiurus vigaris tusconter, KCS33002, mitachandrion
‘Sciurus vusgaris uscoater, KCU93003, mitachandrion
‘Sclurus wigaris fuscaater, KC#93008, mitochandrion
Sciurus wigais fuscomter, KCE93007, mitochandrion

[~ Gabomba carofiniana, LC218901, China:Zhejiang, East Tiaoxi Rive.

O, Cabomba caroliniana, LC218913, China:Zhejiang. East Tiaoxi Rive.
Seurus wigars, DAL Cabomba caroliniana, NC_031505, USA: Virginia

Cabomba furcata, JX100672,

‘Seaurus vulgaris, AYZZ7501

Sciurus vulgaris, AJ233588, mitochondrion

Sciuns vulgaris, KU#629090, mitochondrion

Sciurus wigasis fuscastor, KCEI3A01, mitochandrion

e e e 16S NJ-tree

Cabomba furcata, JX100674,

Cabomba furcata, JX100675, I’bCL NJ-tI’ee

0.008

\_ Eastern Gray squirrel (Sciurus carolinensis) )\ _ Carolina fanwort (Cabomba caroliniana)




IDENTIFICATION PROJECTS & FILLING THE GAPS exanpies

Invasive Alien Species: 49 species on Regulation
in silico testing of available sequence data 1143/2014 issued by the
Evaluate ID reliability of 49 IAS on EU list based on publicly European Commission
available DNA sequences to identify gaps in the online databases

Download all sequence data Filtering the data and Aligning and trimming of Building Neighbour-Joining
available for the genus selecting ‘promising’ markers the sequences tree with Bootstrap support

LD

BO g
SYSTEMS g

genejous

MPAFALFAF AT

Insufficient publicly available DNA sequences of the
congeners to capture the inter-species divergence

4 N

4 Insufficient publicly available DNA )
sequences of the target species to
capture the intra-species divergence

QUTGROUP- Elaphodus cephalophus, AF108040.1
UTGROUP- Elaphodus cephalophus, NC_008749.1
' Muntacus atherodes, KY117559,
Wuntiacus muntiak, KY117560, mitochondrion
f—————— Muntiacus truongsonensis, AF108033
f———— Muntiacus rooseveltorum, AF108031
Muntiacus rooseveltorum, KJ425271

Nymphaea nouchall, F J587746, OUTGROUP

Nymphaea alba, HM850203, OUTGROUP
100
Nymphaea odorata, KY627268, OUTGROUP

[~ Muntiacus rooseveltorum, KJ425274
Muntiacus rooseveltorum, KJ425272
—— e e oo T @ target sequences it st 52T
—mo|:ouTGROuP- Merianes tamariscinys, Muridag suaf“Beaounia schrebisr; 10CS27400, OUTGROUP [ Muntiacus muntjak, EF523635
OUTGROUP: Desmadilus auricularis, Muridas Brasenia schreberi, KY627281, OUTGROUP d t f Muntiacus muntjak, EF523636
. Pt o not form a

f————— Wluntiacus muntjak, EF523637
Brasenia schreberl, KY627326, OUTGROUP

Muntiacus muntjak, EF523638
Cabomba squatica, JX100671 t d l t Muntiacus muntiak, EF523639
[ Muntiacus muntjak, AF108039
e nsnens cccmscon . S PPOILEA ClUSTET ek

f———— Muntiacus muntiak, AY225986, mitochondrion
Muntiacus vuquangensis, AF108034
Muntiacus NC_016920,

Cabomba caroliniana, JX100841, Singapore huntiacus reevesi micrurus, DD, EF035447, mitochondrion
Wuntiacus reevesi, south-east Asia, KY117561, mitachandrion
Muntiacus reevesi, DD, AF527537, mitachondrion

MR3_INBO assembled using Geneious

Muntiacus reevesi, AF108037, DD

Stool2_Viaamse Overneid asse
MR2_INBO bled using G
MR1_IN embled using Gene
Stool1_Viaamse Overheid assem
Muntiacus crinifrons, AF108035
Muntiacus feae, AF108036

Munt ffrons, AY239042,
Wuntiacus crinifrons, EF523634
Muntiacus crinifrons, EF523630
Muntiacus erinifrons, EF523631
Muntiacus crinifrons, EF523632
Muntiacus crinifrons, EF523633

Sciurus fige nufiventer, DOIIBA0,
alinen: DQI34E3E,
[ Schns spasioaus, HGI2413
Sciurus gilvigularis, HGI62396
Sciurs variegatoides, HG92417

Cabomba caroliniana, JX100638, Singapore

Sciuns granatensss, HGE52100

‘Seiurus pestusns, HGBE2383

Sclurus pyhinus, HE062408
Scurus deppai, HG0E2350
‘Seiurus vulgaris fuscoater, KC393004, mitochandrian
‘Seiurus vuigaris Fuscoater, KCE93005, mitochandrion
‘Seiurus vigaris tusconter, KCS33002, mitachandrion
‘Sciurus vusgaris uscoater, KCU93003, mitachandrion
‘Sclurus wigaris fuscaater, KC#93008, mitochandrion
Sciurus wigais fuscomter, KCE93007, mitochandrion

Keaaz988,

Cabomba carolinians, JX100646, Malsysia

Cabemba caroliniana, JX100647, Netherlands: Orvelie

Cabomt

aroliniana, JX 100658, Netherlands: Loosdrocht

led using Gengious
ous

Cabomba caroliniana, JX100666, Netherlands: Hoogeveen

5
Cabomba caroliniana, JX100667, France: Plombieres-les-Dijon bled using Geneious
Cabomba caroliniana, JX100668, France: Dijon

Cabomba caroliniana, KT705317, USA: Virginia

[~ Cabomba carofiniana, LC218901, Ghin

a:Zhejiang, East Tiaoxi Rive.

Cabomba caroliniana, LC218913, China Zhejiang. East Tiaoxi Rive
Sciurus vulgaris, DO34B4T

Cabomba caroliniana, NC_031505, USA: Virginia
Scurus vulgaris, AY227501
Sciunus vulgaris, AJ238588, mitochondrion

Sciuns vulgaris, KU#629090, mitochondrion

Cabomba furcata, JX100672, Muntiacus putaoensis, AF108032

Muntiacus putaoensis, EF523640
Cabomba furcata, JX100674, 78 Muntiacus putacensis, EF523643
Muntiacus putaoensis, EF523641
Sciurus vuigasis fuscaator, KCS93001, mitochandrion 1 6S NJ_t Cabomba furcata, JX100675, rbCL NJ'tree Muntiacus ;umens‘s‘ EF523642
Fe—————— ree :

Muntiacus putaoensis, EF5236:

44
T A . . Muntiacus putaoensis, NC_036430, mitochondrion
\_ Eastern Gray squirrel (Sciurus carolinensis) )\ _ Carolina fanwort (Cabomba caroliniana) J T




Forensic species:

Building a barcode reference library for the Belgian rove beetle species
(Staphylinidae) of forensic importance in collaboration with the NICC

NICC
INCC

National Institute of
Criminalistics and Criminology

48 species of rove beetles
of forensic interest




ID of terrestrial snails and JLU Giessen 262 g s 20 X of Thessaloniki

slugs acting as intermediate 2 g_ . S 7
hosts of nematode parasites, Pl q 7, E? J5 ”
e.g. metastrongyloid ‘ NS i = : ‘ TS

lungworms that infect
canids, felids and humans

Ambigolimax valentianus Deroceras sp. Limax cf. conemenosi Tandonia cf. sowerbyi Cornu aspersum Eobania vermiculata Helix lucorum

(N=1) (N=1) (N=1) (N=1) (N =3) (N=6) (N=1)



BOPCO SEQUENCE DATABASE

= Sanger sequencing of # marker regions:
COIL,16S rRNA, NADH4, 28§, EF | -alpha, wg, LW
Rh, ITS, Cytb, rbcL, matK, trnH-psbA, COll, ... GAT AAAT CT GGTCT T ATTTCC

= Generated sequences: . NCBI
= Deposition in GenBank (including BioProjects) d I

= Voucher specimen barcodes 2 BOLD BOLD
SYSTEMS
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identification

Welcome to BopCo

The Barcoding Facility for Organisms and Tissues of
Policy Concern (BopCo) aims at developing an expertise
forum to facilitate the identification of biological samples of
policy concern. Such identifications can rely on traditional
morphology-based approaches requiring taxonomic expertise
and/or DNA-based techniques demanding specific skills and
access to a fully equipped molecular laboratory.
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The intent of BopCo therefore is (1) to act as a focal point for - - - - .- . fo I d e r
identifying biological materials upon request, using both
morphological and DNA-based techniques, (2) to produce 3

well-documented DNA barcodes of relevant taxa, (3) to i
maintain reference collections of barcoded organisms and the
corresponding DNA barcode databases, and (4) to explore 3

and implement new tools and techniques for species
identification and DNA barcoding.
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