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DNA barcoding
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Online DNA sequence databases

Species identification
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* All live stages

Adva Nta geS * No morphological characteristics

* Processed samples

/
7

0 "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy conceppig®
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.



Advantages of DNA-based technologies

= All live stages, e.g. eggs, larvae, seeds, etc.

|dentification request from an
International Pharmaceutical
Company to identify insect larva
and insect pupa found in drum
of chemical raw product which
turned out to be Plodia
interpunctella, a world-wide
pest of stored products.
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Generated an hour ago © OpenStreetMap contributors, ©® OpenMapTiles, GBIF.
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Advantages of DNA-based technologies

= No morphological characteristics, e.g. piece of tissue, cryptic species, etc.

Recurrent identification request from the
Belgian Air Force and Brussels Airport
Company to identify remains from birds
that were involved in a bird strike. Several
bird species have already been identified.

Bird Strike By flightlog [CC BY 2.0]
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Advantages of DNA-based technologies

" Processed samples & derived products, e.g. cooked, ground, dried, smoked, etc.

Request from the Agency for Nature and Forests (ANB)
to help with the identification of feaces to determine
if they belong to a native species or the invasive
muntjac deer, Muntiacus reevesi. DNA-based analyses
confirmed the presence of the invasive species.
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* DNA integrity
Limitations * Insufficient sequence divergence

» Reference database dependency
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Limitations of DNA-based technologies

= DNA integrity might be affected by age and conservation method of the sample

An Antiques Dealer requested
the identification of a piece
of animal skin used in an
African ceremonial mask. A
DNA-based identification,
however, was not possible
due to the low quality of the
extracted DNA, which
prevented all downstream
analyses.

;-
s.in Nairobi By

‘ African AK
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Limitations of DNA-based technologies

" Insufficient sequence divergence, e.g. recently diverged species

100 Tragelaphus scriptus, JN645579,
4100,—: Tragelaphus scriptus, JN632706, Hassanin 2012,
100 — Tragelaphus scriptus, JX426130
W|t h | N th e —— Tragelaphus scriptus, KJ192914, Gaubert-2014,
100 Cephalophus adersi, JN632611, Hassanin 2012,
%H-Et Cephalophus adersi, CEP026-10, Johnston-2011, Tanzania
Cephalophus adersi, CEP027-10, Johnston-2011, Tanzania
fra m eWO rk Of a Cephalophus callipygus, BSHMT052-09, Eaton-2010, Republic of the Congo
B Cephalophus callipygus, HM144023, Colyn-2010, , Cameroon
opCo Research :

. . . .
Project investigating

Cephalophus ogilbyi, JN632620, Hassanin 2012,
the bushmeat market

Cephalophus ogilbyi, KJ192790, Gaubert-2014,

Cephalophus ogilbyi, KJ192789, Gaubert-2014,

Cephalophus ogilbyi, KJ192791, Gaubert-2014,

Cephalophus ogilbyi, KJ192792, Gaubert-2014,

Cephalophus callipygus, BSHMT046-09, Eaton-2010, Republic of the Congo
Cephalophus callipygus, BSHMT017-09, Eaton-2010, Republic of the Congo
Cephalophus callipygus, CEP015-10, Johnston-2011, Gabon

Cephalophus callipygus, HM144025, Colyn-2010, , Cameroon

H 100
Cephalophus callipygus, JN632612, Hassanin 2012,
I n B ru Sse | SI tWO m eat 90.2 Ce;ha\ophus callipygus E&SHMTOSG—OS}f Eaton-2010, Republic of the Congo
| |d t b Cephalophus callipygus, BSHMT054-09, Eaton-2010, Republic of the Congo
7[t) BxI008
Sa m p eS CO u n O e Cephalophus callipygus, CEP032-10, Johnston-2011, Gabon

Cephalophus callipygus, JN632613, Hassanin 2012,
Cephalophus callipygus, BSHMT044-09, Eaton-2010, Republic of the Congo
Cephalophus callipygus, BSHMT055-09, Eaton-2010, Republic of the Congo
Cephalophus callipygus, JN632614, Hassanin 2012,
BxI004
Cephalophus callipygus, BSHMT045-09, Eaton-2010, Republic of the Congo

identified to the
species level, due to

. Cephalophus callipygus, BSHMT064-09, Eaton-2010, Republic of the Congo
a re Ce nt d |Ve rge n Ce Cephalophus callipygus, CEP014-10, Johnston-2011, Republic of the Congo
Cephalophus ogilbyi, CEP013-10, Johnston-2011, Gabon
of three duiker i  Cephalophus nigrifrons, JN632619, Hassanin 2012,

— Cephalophus nigrifrons, CEP006-10, Johnston-2011, Republic of the Congo
99.8; Cephalophus rufilatus, CEP008-10, Johnston-2011, United States

SpeCieS: Cepha/oph us 94.2 100 Cephalophus sp. PG-2014, KJ192993, Gaubert-2014,
. . a:i{ Cephalophus nigrifrons, BSHMT039-09, Eaton-2010, Republic of the Congo
callipygus, C. weynsi

Cephalophus nigrifrons, CEP005-10, Johnston-2011, Republic of the Congo

9?£| Cephalophus rufilatus, CEP007-10, Johnston-2011, Central African Republic
Cephalophus rufilatus, JN632621, Hassanin 2012,
d C /b H O | C 92.8 Cephalophus harveyi, JN645580,
a n . Og/ y/. n y . 72.6 Cephalophus harveyi, CEP011-10, Johnston-2011, Tanzania
- 6.6 Cephalophus natalensis, CEP010-10, Johnston-2011, South Africa
0 //b / | S C |T ES_ | iSted Cephalophus natalensis, CEP009-10, Johnston-2011, South Africa
g y . Cephalophus natalensis, JN632618, Hassanin 2012,

| Cephalophus leucogaster, BSHMT012-09, Eaton-2010, Republic of the Col

COI NJ-tree of Bovidae, zoomed in on Cephalophus cluster

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern”
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Limitations of DNA-based technologies

" Errors in the database lowering success rates and reliability of identifications

Figures and examples from Buhay, 2009
w s e b

Bad quality sequences should be discarded. e e
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NUMTSs or “nuclear mitochondrial DNA".
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Limitations of DNA-based technologies

" Errors in the database lowering success rates and reliability of identifications

Wrongful species
assignments:
misidentification of
specimens often
occurs when species
have overlapping
distributions, or when
the identifier has
limited taxonomic
expertise (e.g.
specimens collected
as outgroup). But
mislabelling can also
be due to errors

during data uploading.

Atherurus africanus

12

Clustering analyses and Neighbour-Joining
trees useful tools for detecting errors due

African brush-tailed p rgupine

100 Qi-ﬁé OUTGROUP_Sus scrofa, GBMNA17020-19,
; Thryonomys swindgrianus, KJ192955, Gaubert-2014,
91 QUTGROUP_Phacoch africanus, DQ409327,

QUTGROUP_Sus barbatus, KP789021,

1001 GUTGROUP_Sus cebifrons, KF952600,

OUTGROUP_Potamocho
Atherurus africanus, KJ192734,
- Atherurus africanus, KJ192738, Gaub€
100[ BxI003
— Atherurus africanus, KJ192735, Gaubert-2014,
100 [ Atherurus africanus, KJ192736, Gaubert-2014,

ﬂ( Atherurus africanus, KJ192741, Gaubert-2014,
Atherurus africanus, KJ192742, Gaubert-2014,
41(3()[ Atherurus africanus, KJ192739, Gaubert-2014,
Atherurus africanus, KJ192740, Gaubert-2014,
Thryonomys swinderianus, AJ301644, South Africa
BxI009
100 BxI012

73

Thryonomys swinderianus, KJ192912, Gaube, s
100 Thryonomys swinderianus, KJ192935, Ggafiert-2014,

84r Thryonomys swinderianus,

Thryonomys swinderianus, KJ192943, Gaubert-2014,

73 Thryonomys swindgrfanus, KJ192940, Gaubert-2014
87.6] Atherurus africads, KJ192745, Gaubert-2014,

Thryonomys swinderianus, KJ192933, Gaubert-2014,

Thryonomys swinderianus
cane rat

Trichys fasciculata, KY117590,

99.8

100 Hystrix indica, JN714182,

Hystrix indica, JN714177,
75.89) Hystrix indica, LT746358, Israel:Hula Valley
Hystrix indica, LT746359, Turkey:Adiyaman

0.04 COI NJ-tree for Thryonomydae & Hystricidae

92942, Gaubert-2014,

100[ Hystrix cristata, KX241538, Italy: Liguria, Genova, San'Olcese
Hystrix cristata, LT746352, Italy:Tuscany, Grosseto, Prata

Hystrix sp. AG-2017, LT746360, Italy:Marche, Macerata, Urbisaglia

to mislabelling.

Potential misidentified
sequences = species
identifications were based
on secondary
morphological features of
smoked bushmeat
samples.

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern”
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.
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Errors in the database lowering success rates and reliability of identifications

Time consuming: checking literature
associated with the published sequences,
details on the collection locations, specific

details on specimens published on the Case-by-case: each potential
sequence databases..... mislabelled sequence demands a
tailored investigation depending on

Requires extensive knowledge:
interpretation of taxonomic revisions,
geographical distribution data, species
complexes, cryptic species, .....

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern”
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.

the available data
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Limitations of DNA-based technologies

" Incomplete databases: success of identification depends on available sequence data

Reference databases are Life The iden‘Fification of mite

B ’ specimens that were
not complete, and often ‘ S— found in a shipment of
refer.ence Sequences for ==, cork insulation products
species or even entire A Kingdom was only completed to
genera are missing from SssS= the genus level, i.e.
these online databases. A Phylum Proctolaelaps.
In such cases, specimens SSos
can only be identified to A Class
a higher taxonomic level. S
This lack of available A Order
reference data
prevented us from A S The identification of an insect larvae
providing a species SSA discovered in a shipment of pharmaceutical
name and a geographical A Genus products was only completed to the subfamily
origin of the specimen. SRE level, i.e. Nematinae.

Species

J

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern”

LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020. 16
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Sequence reference
databases
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GenBank —
 from 1980’s
* USA National Institutes of Health
fro——n]

GenBank
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Growth of GenBank

GenBank

12
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1x10 %%

e Public data (open access)
1x10%°
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1x10°

base pairs

1x10°

] ||||||,|J

1x10”

1x10°

100000 1 1 I 1 1 I 1 L i 1 1 I 1 1 I 1 1 I 1 L I 1 1 i 1 1 I 1 1 I 1 1 I 1 L i 1 1
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year

based on public-domain data

As of release 228, retrieved 2018-11-30 in GenBank release notes

SleJolCo RN INelIEloF O accurate and comprehensive DNA sequence databases to reliably identify species of policy concern"
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.



GenBank

e Public data (open access)

e Different markers available

SleJolCo RN INelIEloF O accurate and comprehensive DNA sequence databases to reliably identify species of policy concern"

Sequence Data Submissions

i @ , (& [ - §» N f G ‘.. = = M & W & y Q ™) °
LU Jo ﬁ » ?_ﬂj\ vida L/‘t.?«,-.m, b : E‘Mw L M- A,

S INT L

Single or multiple sequences of:
* Complete (or partial) sequences > 200 nt long
* Protein coding genes

* Ribosomal RNA genes (16S, 55, ...)

* Internal transcribed spacers (ITS)

* Microsatellite markers (but NOT sequence
tagged sites, STS)

* Complete viral or phage genomes
 Complete mitochondrial genomes

* Complete chloroplast or other plastids
genomes

LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.



GenBank

https://www.ncbi.nlm.nih.gov/WebSub/html/requirements.html

Public data (open access)
Different markers available

Limited requirements for
sequence uploads

_ GenBank is filled with
No curation of data - direct submissions from individual laboratories and
- bulk submissions from large-scale sequencing centers.

There is no peer-review of these sequences, but a lot of
reference material is generated in this way

SleJolCo RN INelIEloF O accurate and comprehensive DNA sequence databases to reliably identify species of policy concern"
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.


https://www.ncbi.nlm.nih.gov/WebSub/html/requirements.html

BOLD

e from 2007
* Barcode Of Life Data System

>

BopCo "The need for accurate and comprehensive DNA sequence datapasesto reliably identify species.of policy concern”
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.




e

=*= Barcodes
<= Linnean Species
< BINs

1,000,000

BOLD

100,000

Registered Users (Thousands)

* Barcodes

COl (anlmals), Increase of number of barcodes deposited in BOLD (red)  Increase of number of users of the BOLD
matK, and rbcL (plants) blatform

ITS (fungi)

10,000 T T T T T T T T T T 1 0 05 T T T T T T T T T T |
2004 2006 2008 2010 2012 2014 2004 2006 2008 2010 2012 2014

BopCo "The need for accurate and comprehensive DNA sequence datapases o reliably identify species.of policy concern"
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.
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BOLD

* Barcodes

* With private data

still open-access, but more

community-based

W BOLD public |
BOLD total .
M Total e

Annelida _

Arthropoda [
Decapoda NN N 25
Peracarida I B 649

Ascidiacea [N N 26
Cnidaria [NESEEEN N 129
Echinodermata I

Mollusca NN N 625
Bivalvia INEE [ 275
Gastropoda NN N 311

Nemertea | IS I >
sipuncula [ I 19
0.0 0.2 0.4 0.6 0.8 1.0
Barcode coverage

123

Cumulative barcode coverage for marine invertebrates. Barcode coverage of at least one reference

sequence. Numbers on bars refer to total number of species in checklist. BOLD public library, the BOLD

private library, and subsequently GenBank.

Weigand et al. Science of the Total Environment 678 (2019) 499-524
R

BopCo "The need for accurate and comprehensive DNA sequence datapases to reliably identify species.of policy concern"
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.
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BOLD

* Barcodes

* With private data

* Strict requirements:

specimen vouchers, sampling data,

¥ Specimen Details

Sample ID: Voucher Status:

Tissue Descriptor:
Project: Sex:
Institution Storing:  Royal Museum for Central Africa Reproduction:
FieldID:  Cs_001 Life Stage:  Adult
Museum ID: Extra Info:
Collection Code: Associated Taxa:
Note: Associated Specimens:
& Taxonomy

Identification:  Ceraritis scaevolae
Species
Marc De Meyer

Phylum:  Arthropoda
Class:  Insecta Rank:
Order: Diptera Identifier:
Family:  Tepnriidae Identification Method:
Subfamily:  Dacinze Identifier Institution:  Royal Museum for Central Africa
is Identifier Email:  demeyer@africamuseum.be
Taxonomy Note:

Genus:
Species:

s sczevolae

Il Barcode Index Numbers

L —————— | Phylum:  Arthropoda [2]
[¢

Type:  Member lass:  Insects [2]

Max Divergence in BIN:  0.37% (p-dist) Order:  Diptera [2]
Distance to NN:  7.35% (p-dist) Family:  Tephritidae [2] P\
Subfamily:  Dacinae [2] 1t
Genus:  Ceratis [2) | L

Species:  Cerautis scaevolae (2]

Q@ Collection Data

Collector: ~ C. \Weldon

Country:  South Africa

Province/State:  KwaZulu-Natal Date Collected: ~ 30Jan-2018
Region/County: 5t Lucia Date Accuracy:
Sector: Time Collected:
Exact Site: Site Code:
Lat/lon:  -28.3697, 32.4297 Habitat:

sampling Protocol:
Coord. Source:

Elevation:
Elevation Accuracy:

ProcessID:  CSCAQ01-18 9 Map
Identification:  Ceratt's scaevolae
Identified by Marc De Meyer

9Collectedin  South Africs, KiwaZulu-Natal N J . Pretoria
by C Weldon + f A~ Rustenburg o~ Mpumalanga {
Institution Storing:  Royal Museum for Central Africa } Fg Mahikeng Gadteg )
Field ID:  Cs.001 - North West (Shatiol
Museum ID: Klerksdorp 1/ #Vereeniging | 1
o |
>

Welkom Newcastle

Ladysmith

therr il h na
thern’_ SouthiAflca Bloemfontein /-f,‘ Kwozuls-  Richards
Cope © > Natal ay

Lesotho  f Durn
5

4 Recent Activities Batshabelo/”
p=

T

25 v records per page Search: e /5

Leaflet | © OpenStreetiap contributors

Timestamp : Who < Action g

Move-Record

Sep-20,2019 10:35 Dina Soliman

New-Image(s)

New-Record

Jun-20, 2018 04:53 | KennyMeganck

Jun-11,2018 10:18 BOLD Datz Manager

University of Pretoria

Showing 1103 of 3 entries First | Previous | 1 | Next | Last

STEMS

BopCo "The need for accurate and comprehensive DNA sequence datapases to reliably identify species.of policy concern"
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.
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o 455
434 657

Nucleotide Sequence Sequence Metadata

|| AACATTATATTTTATTTTTGEAGCATGAGCTGGGATAGTAGGAACAT CTCTTAGAATT TTAATTCGAGCTGAACT AGGACACCCAGGAGCAT TAATCGEABACGAT CARATTTACAATGTARTTE TTACTECCCATGCTTTCGTARTARTTTTTTTC Genbank Accession: N/A =
| ATAGTTATACCTATTATAATTGEAGGATTTGEARAT TEATTAGT ACCATTAATACTAGGTGLT CCAGAT ATAGCCTTCCCTCGAAT ARAT AATATAAGTTTTTGAT TATTGCCTCCTTCTCTTACATTACTACTGGT ASGT AGCATAGTAGARRATS 7
GEGCTGETACAGETTEAACAGTTTACCCTCCCCTTTCTTCTTAATCGCCCACGRAGEAGCTTCCETTGATTTAGCAATTTTTTCTCTTCACTTAGC TGGAAT TTC T TCAATTC TAGEAGCCGTAAATT TTATCACCACAGT AATTAATATACGTTC Translation Matrix: Invertebrate Mitochondrial
CACTGRAATTTCATTTGACCGAATACCACTATTTGT ATGAGE AGTAGTTCTTAC TECAC TATTGT TATT ATTATCTT TACCAGT TT TAGECGGAGETATTACTATAT TATTAAC AGACCGAAAT TTAAATACTTCATTCTTTGACEC AGETGGAGGA Last Updated: 2018-06-20 05:00:08.295082
3| GGGGATCCTATCTTATACCARCACCTATTC

BOLD

Sequence Runsite: Macrogen Europe

Amino Acid Sequence

Modify Sequence:

, TLYFIFGAWAGHVGTSLSTLIRAEL GHPGAL TGDDG TYNVIVTAHAF VHIFFHVMPTHIGGFGNWLVP LML LPPSLTLLL SSVIAHGEASVDLATFSLHLAGISSILGAVHFITTVINKAS

Edit Sequence

[ Clear Sequence

Identify Sequence:

* Barcodes

[ Full DB “ Species DB ” Published DB ” Full Length DB

* With private data

COI-5P Tags & Comments

New Comment

* Strict requirements:

specimen vouchers, sampling data,
sequence quality & length

& Download Trace cACCCAGGAGCATTAARTCGGAGACGEATCAARATTTACAATGETAATTGETTACTGECCCATGEGCTTTCGT

Sequencing Date 2018-06-02 02:09:01
F
LCO1490
Reverse Primer HC02198
Sequence Primer LCO1490
Status high qual

Trace Direction

Forward Primer

Trace Runsite Macrogen Europe

BopCo "The need for accurate and comprehensive DNA sequence da 0 reliably identify species.of policy concern"
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.
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Sequence reference databases

GenBank BOLD

* Public data * With private data

* Different markers available * Barcodes

* Limited requirements for * Strict requirements

sequence uploads

* No curation of data « Community curation

Comprehensive

Combine both databases to compare and interpret own
results, taking in to account the strengths and weaknesses
of each.

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern”

LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.
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Segquence
database

construction




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

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern”
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.
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National Institute for Criminalistics and Criminology

Tableau 2.3 (suite)

e working from a list of
forensically important species
(50 sp.) found on corpses

Espéce

Descripteur

Bibliographie associée

Cas concerné(s)

Staphylinidae :

| Matuszewski et coll. 2008, Smith
Aleochara curtula Goeze, 1777 1986, Kocarek 2003, Bourel et coll. |46

1999
Aleochara lata Gravenhorst, 1802 | Ozdemir et Sert 2009 45 -
Aleochara ruficornis Gravenhorst, 1802 |- 119 <3mois
Aleochara sp. 51 12 semaines
Amischa soror Kraatz, 1856 c8 > 6 mois
Anotylus sculpturatus Gravenhorst, 1806 | Matuszewski et coll. 2008 62 3-4 semaines
Atheta sp. :(;;\:m €1 Streit 1990, Nabaglo 98 '>6 mois
Coprophilus striatulus Fabricius, 1792 |- i 114 10 mois

Turchetto et coll. 2001; Grassber-

ger et Frank 2004; Matuszewski

et coll. 2008, Smith 1986, Wyss et
Creophilus maxillosus Linné, 1758 Cherix 2006, Ozdemir et Sert 2009, |14, 15, 46,72, 119 |6 jours & plus de 3 mois

Matuszewski et coll. 2010, Kocarek
2003, Kentner et Streit 1990, Garcia-
Rojo 2004

Matiueraweki ot coll. 2008, Kocarek

22 O’ 112 128 ,19ioursénlusde
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National Institute for Criminalistics and Criminology

e working from a list of
forensically important species
(50 sp.) found on corpses

e collect vouchered material
from
e RBINS (1970’s-2000)
* Gembloux (Université de
Liege)
* monitoring project (2015)

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern”
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.
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National Institute for Criminalistics and Criminology

JDescriptions

Sequences producing significant alignments:

e working from a list of
forensically important species == .o

Description
score score cover  value

Anotylus voucher GBOL_Col_FK_6348 cytochrome oxidase subunit 1 (COI) gene. partial cds: 835 835 92% 00 91%

Anotylus mutator voucher BFB_Col_FK_110 hrome oxidase subunit 1 (COI) gene. partial cds: 787 787 99% 00 88%

782 782 99% 00 88%

Anotylus mutator voucher BC ZSM COL 00354 cytochrome oxidase subunit 1 (COI) gene. partial ¢ds:
. Anotylus inustus voucher BFB_Caol_FK_11812 cy rome oxidase subunit 1 (COI) gene. partial cds: 780 780 99% 0.0 88%
e collect vouchered material e B
Anotylus mutator voucher BFB_Col_FK_11597 cy hrome oxidase subunit 1 (COI) gene, partial cds: mit i 776 TT6 99% 0.0 88%

Anotylus mutator voucher BFB_Col FK_11047 cytochrome oxidase subunit 1 (COI) gene. partial cds: 774 774 93% 00 89%

fro I | I Anotylus inustus voucher GBOL_Col_FK_8034 cytochrome oxidase subunit 1 (COI) gene. partial cds: 760 760 96% 00 88%

* produce novel genetic
reference data

ACCCCCCACTTTCATECAATATTGCTCATGGTGGTGCTTCAGTTGATTTAGCAATCTTTAGTCTTCATCTAGCTGGGATTTCTTCAATTTT .

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern” 32
LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.



National Institute for Criminalistics and Criminology

JDescriptions

Sequences producing significant alignments:

e working from a list of
forensically important species == T a—

Description score | score | cover | value Ident  Accession
5 O f d Anotylus youcher GBOL_Col_FK_348 sytoshrome oxidase subunit 1 (GOI) gene_ partal cds 835 835 02% 00 91% KM4516631
S p o O u n O n CO r p S e S Anotylus mutator voucher BEB_Col_FK_5634 cytochrome oxidase subunit 1 (COI) gene_partial cds 793 793 9% 00 88%
Anotylus mutator voucher BFB_Col_FK_11048 cytochrome oxidase subunit 1 (COI) gene, partial cds: mit i 787 T87 99% 0.0 88%
Anotylus mutator voucher BC ZSM COL 0035. hrome oxidase subunit 1 (COI) gene. partial cds; f : 782 782 99% 00 88%
M Anotylus inustus voucher BFB_Caol_FK_11812 cy rome oxidase subunit 1 (COI) gene. partial cds: 780 780 99% 0.0 88%
e collect vouchered material e B

Anotylus mutator voucher BFB_Col_FK_11597 cytochrome oxidase subunit 1 (COI) gene. partial cds: mit i 776 776 99% 00 88%

Anotylus mutator voucher BFB_Col FK_11047 cytochrome oxidase subunit 1 (COI) gene. partial cds: 774 774 93% 00 89%

fro I | I Anotylus inustus voucher GBOL_Col_FK_8034 cytochrome oxidase subunit 1 (COI) gene_ partial cds 760 760 96% 00 88%

* produce novel genetic
reference data

MlepR3 |
ACCCCCCACTTTCATECAATATTGCTCATGGTGGTGCTTCAGTTGATTTAGCAATCTTTAGTCTTCATCTAGCTGGGATTTCTTCAATTTT ..

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern”
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P
'Location of the sampﬁhg

%%M Y

Forensically important flies (Diptera)
of the island of La Réunion

* even earlier colonizers of corpses

* |ocal, representative, and comprehensive
reference library

* 195 barcodes were generated for 29 species
of which at least 10 have a forensic relevance

F'énn}idae
1% -
Number of species (inner circle) and proportion of specimens Muscidae

(n=337; outer circle) collected for each of the four 46%
forensically important fly families.

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern” 33
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Belgian Air Force and
Brussels Airport Company

identify bird remains

* several species

* some less represented

databases filling with museum )
collection material

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species o
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Specimens Sequences Descriptors Data Summa

8 8 Codes: AFLAR BINS 3
Specimens Sequences Markers: coree
Countries (Top 5.
9 aps: o/e col-sp: 212 Title: AfricaMuseum Laridae (Top 5)
. ] .
Description: DNA barcede reference database
filling for Laridae from vouchered
G Country: 8/8 samples in the Royal Museum for
. ]

Central Africa
Campaign: General Projects

Images: 0/8 ‘
Bounding /A
Box

. ° Barcode Compliant: 5/8 coordinates: .
D a ta b a S e b u I | d I n g ‘"H”""‘ —— 1 This project has been released publicly.
Taxonomy Issues User Access
Seqs lacking successful traces Manager
.0 + Kenny Meganck

) kenny.meganck@africamuseum.be
Seqs with stop codons

e Laridae: Sterna, Larus, Rissa e

Contaminated seqs

-0
Common family: Laridae Problematic records flagged
Larus (genus): 4 .o

Rissa (genus): 2

Chroicocephalus (genus): 2

* Falco

Rock Kestrel (Falco rupicolis)
By Bernard Dupont [CC BY-SA

2.0] [ . e\ A '“
o t\
BopCo "The need for accurate and compreheg A éw-’mn“ dertiy-Species of policy concern”
LifeWatch.be UgeRES LG e ng, 15 & 16 October 2020.
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BELGIUM

Conclusion

To give a reliable answer to an we need
identification request,

a reference database that is representative,

trustable (vouchered) material,
check the data for errors,

and add reference sequences ourselves.

BopCo "The need for accurate and comprehensive DNA sequence databases to reliably identify species of policy concern”

LifeWatch.be Users & Stakeholders Meeting, 15 & 16 October 2020.
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BopC;o contact AFRIC Ly
details

Royal Belgian Institute of Natural Sciences | ‘ lllll A Barcoding Facility for Organisms and

. Tissues of Policy Concern oAl @ Taxonomy
Vautierstraat 29 BopCo

HOME ABOUT BOPCO BOPCO SERVICES BOPCO PROJECTS NEWS ITEMS CONTACT

1000 Brussels

Welcome to BopCo

+32 (0)2 627 41 23 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.

. The intent of BopCo therefore is (1) to act as a focal point for

Royal Museum for Central Afrlca identifying biological materials upon request, using both
morphological and DNA-based techniques, (2) to produce

well-documented DNA barcodes of relevant taxa, (3) to

maintain reference collections of barcoded organisms and the

Leuvensesteenweg 13 S e A o
3080 Tervuren

+32(0)2 769 58 54

|‘”|||”|ﬂ Download Folder >

°

AFR G T Y

SR e %
belspo museum

bopco@pnaturalsciences.be http://bopco.myspecies.info/
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