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Welcome to Braga and University of Minho 
 
 
Dear colleagues, 
 
 
The European Consortium for the Barcode of Life (ECBOL) and the Centre for 
Molecular and Environmental Biology (CBMA) welcome you to the 2nd ECBOL 
conference, under the focal theme of the 2010 United Nations’ International Year 
of Biodiversity (IYB). As a fortunate coincidence, the IYB will also see the formal 
start up of a major DNA barcoding programme (International Barcode of Life – iBOL), 
which will create a library of DNA barcodes for 500K eukaryotic species and 5 million 
specimens by 2015.  
  
ECBOL2 will hopefully provide the opportunity for strengthening the implementation 
of DNA barcoding in Europe and to further explore interactions between European 
partners and the barcoding community across the world.  
  
Concurrently, it will be also a timely occasion to contribute to further raise awareness 
to the crisis of biodiversity loss, and to discuss the role of the Barcode of Life to help 
countering this global problem. 
 
On behalf of all the people involved in the organization of this meeting, I wish you a 
pleasant and productive stay in our beautiful city and country. 
  
Filipe Costa 
 



! ! !

 



!

ECBOL2: Book of Abstracts | Page iii 
 

 
 
Scientific Committee 
 
Filipe Costa    CBMA, University of Minho, Portugal 
Gary Carvalho   Bangor University, UK 
Jan Pawlowski   University of Geneva, Switzerland 
Peter Bonants   Wageningen University, Netherlands 
Peter Hollingsworth   Royal Botanic Garden, Edinburgh, UK 
Mehrdad Hajibabaei   University of Guelph, Canada 
Ursula Eberhardt   CBS-Fungal Biodiversity Center, Netherlands 
Wieslaw Bogdanowicz  Polish Academy of Sciences, Poland 
 
 
Organizing Committee 
 
Filipe Costa    CBMA, University of Minho, Portugal 
David Schindel   CBOL, Smithsonian Institution, USA 
Pedro Crous     CBS-Fungal Biodiversity Centre, Netherlands 
Sarah Samadi    National Museum of Natural History, France 
 
 
Local Organizing Committee 
 
CBMA, University of Minho 
 

Bjorn Johansson 
Cândida Lucas 
Cláudia Pascoal 
Fernanda Cássio 
Filipe Costa 
Luisa Borges 
Miguel Pinheiro 
Monica Landi 
Pedro Gomes 
Sara Ferreira  
Seena Sahadevan  
Sofia Duarte 
 

CIMAR, University of Minho 
 

Ronaldo Sousa 
 

SPVS, Portuguese Wild Life Society 
University of Minho 
 

Célia Tavares 
Filipe Rocha 
Jorge Santos 
 

NMNH, University of Lisbon 
 

Cristiane Bastos-Silveira 
 

IMAR, New University of Lisbon 
 

Maria Helena Costa 
 

IMAR, University of Azores Maria Manuela Parente 
 
Design by Sara Pimenta (www.sarapimenta.com), Cândida Lucas and Miguel Pinheiro (CBMA) 



! ! !

 

 



!

ECBOL2: Book of Abstracts | Page v 
 

!
Tuesday, 1 June 
 
19.30 

  

 
Welcome reception 
Museu Nogueira da Silva (Braga Center) - Registration desk will be available 
 
 
Sponsors 

!
!
Wednesday, 2 June 
8.00 - 9.00  Registration and posters’ affixation 

9.00 - 12.30 S1. Opening session / Chair Peter Hollingsworth 

9.00 - 9.15 Welcome note Filipe Costa 

9.15 - 10.00 S1O1. Stuart Pimm - How many more species are there? And where do they live? 

10.00 - 10.20 S1O2 - David Schindel - Consortium for the Barcode of Life (CBOL). 

10.20 - 10.45 S1O3 - Pedro Crous - What is happening in the European Consortium for the Barcode of Life 
(ECBOL). 

10.45 - 11.15 Coffee break  

11.15 - 11.45 S1O4. Bob Hanner - The international Barcode of Life (iBOL) project. 

11.45 - 12.15 S1O5. Peter Bonants - QBOL. Development of a new diagnostic tool using DNA barcoding to 
identify quarantine organisms in support of plant health. 

12.30 - 14.00 Lunch 

14.00 - 16.15 S2. Barcoding campaigns and biotas session / Chair Sarah Samadi 

14.00 - 14.30 S2O1. Mehrdad Hajibabaei - Next generation biodiversity analysis. 

14.30 - 14.45 S2O2. Nicolas Puillandre - The MarBOL project in the MNHN, Paris. The crustacean and 
mollusc collections sequenced. 

14.45 - 15.00 S2O3. Alessia Cariani - DNA barcoding of the Mediterranean chondrichthyans (ELASMOMED). 

15.00 - 15.15 S2O4. Agnès Dettai - CEAMARC: Barcoding East Antarctic Deuterostomia. 

15.15 - 15.30 S2O5. Rodolphe Rougerie - The iBOL Lepidoptera campaign: towards barcode records for 80K 
species by 2015. 

15.30 - 15.45 S2O6. David Lees - Barcoding the base of Lepidoptera. Exploring global diversity and evolution 
of the Micropterigidae. 

15.45 - 16.00 S2O7. Erik Van Nieukerken - DNA barcoding of the leaf - mining moth subgenus Ectoedemia s. 
str. (Lepidoptera: Nepticulidae). Are cryptic species recognised? 

16.15 – 16.45 Coffee break 
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!
16.15 - 16.45 Coffee break 

16.45 – 17.45 S3. Plant barcoding session / Chair Peter Hollingsworth  

16.45 - 17.15 S3O1. Peter Hollingsworth - Choosing and using a plant barcode. 

17.15 - 17.30 S3O2. Sofia Caetano - Do plants’ life cycles influence assignment success in DNA barcoding? 
An answer based on seven genera of trees, shrubs and herbs. 

17.30 - 17.45 
 

HS3O3. Harald Meimberg - Multiple origins as potencial error source for barcoding in polyploids. 
Patterns of chloroplast haplotypes shared between polyploid and diploid representatives of the 
genus Aegilops (Poaceae). 

!
 

Thursday, 3 June 
9.00 – 10.30 S4. Fungi barcoding session / Chair Ursula Eberhardt 

9.00 - 9.15 S4O1. Johannes Groenewald - Barcoding fungi of quarantine importance to Europe – WP2 of 
QBOL. 

9.15 - 9.30 S4O2. Pedro Crous - DNA barcoding the genus Calonectria. 

9.30 – 9.45 S4O3. Seena Sahadevan - DNA barcoding of fungi: a case study using ITS sequences for 
identifying aquatic hyphomycete species. 

9.45 - 10.00 S4O4. Jozsef Geml - The use of DNA-barcodes in biodiversity assessments of ectomycorrhizal 
fungi in arctic and boreal ecosystems. 

10.00 – 10.15 S4O5. Nelson Lima – Portuguese isolates of Aspergillus section flavi unravelled by the 
calmodulin gene 

10.30 - 11.00 Coffee Break 

11.00 - 12.30 S5. Protist barcoding / Chair Jan Pawlowski 

11.00 - 11.15 S5O1. Mónica Moniz - Barcoding Diatoms with ITS – evaluation and case study. 

11.15 - 11.30 S5O2. El Mahdi Bendif - A morphogenetic assessment of micro-evolution in extant 
Noelaerhabdacean coccolithophorids. 

11.30 - 11.45 S5O3. Edward Mitchell - COI phylogenies reveal unsuspected, pseudo-cyptic diversity in testate 
amoebae (Rhizaria: Euglyphida & Amoebozoa: Arcellinida). 

11.45 - 12.00 S5O4. Jan Rueness - DNA barcoding of selected freshwater and marine red algae 
(Rhodophyta). 

12.00 - 12.15 S5O5. Jonas Zimmermann - Diatom barcoding: Water monitoring using molecular tools. 

12.30 - 14.00 Lunch 

14.00 - 16.00 S6. Data management and analyses session / Chair Mehrdad Hajibabaei 

14.00 - 14.15 S6O1. Robert Vaughan - Services for the BARCODE community at the European Nucleotide 
Archive. 

14.15 - 14.30 S6O2. Vincent Robert - QBOL and ECBOL data management and analyses system. 

14.30 - 14.45 S6O3. Karl Larsson - The UNITE database for molecular identification of fungi. 

14.45 - 15.15 S6O4. Discussion Panel with session speakers open to audience. Methods for data analyses 
and management for DNA barcoding data. 

15.30 - 17.00 Poster sessions with coffee break 

17.15 - 20.00 Visit to the city of Guimarães - bus leaves at 17.30h. 

20.00 Dinner at the HOTEL DE GUIMARÃES 
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Friday, 4 June 
9.00 - 10.30 S7. Applied barcoding Part I / Chair Mehrdad Hajibabaei  

9.00 - 9.30 S7O1. Simon Creer - Environmental barcoding and second-generation sequencing. A 
meiofaunal perspective. 

9.30 - 9.45 S7O2. Martin Meijer - DNA Barcoding of the mycobiota in indoor environments. 

9.45 - 10.00 S7O3. Jan Pawlowski - DNA barcoding and deep sequencing of eukaryotes diversity. 

10.00 - 10.15 S7O4. Donald Baird - Biomonitoring 2.0: fusing next-generation sequencing and phenomics to 
illuminate ecological assessment. 

10.30 - 11.00 Coffee break 

11.00 - 12.30 S7. Applied barcoding session Part II / Chair Peter Bonants 

11.00 - 11.15 S7O5. Joanna Zaluga - Phylogenetic study and identification of plant pathogenic clavibacters. 

11.15 - 11.30 S7O6. Bart van de Vossenberg - QBOL: DNA barcoding from the perspective of diagnostic 
laboratories. 

11.30 - 11.45 S7O7. Eva Rolo - Database of insect species with forensic interest in Portugal: molecular 
perspective. 

11.45 - 12.00 S7O8. Neela Enke - Manual on field recording techniques and protocols: organizing specimen 
and tissue preservation in the field for subsequent molecular analyses. 

12.00 - 12.15 S7O9. Tadeusz Malewski - Identification of forensically important blowfly species (Diptera: 
Calliphoridae) by high-resolution melting PCR analysis. 

12.30 - 14.00 Lunch 

14.00 - 17.30 S8. Progress in animal barcoding; barcoding poorly known animal taxa / Chair 
Gary Carvalho 

14.00 - 14.30 S8O1. Bob Ward – Fish barcoding and its contributions to fisheries science. 

14.30 - 14.45 S8O2. Frederic Sinniger - DNA barcoding in deep-sea zoanthids, unexpected diversity in Gold 
Coral-related zoanthids. 

14.45 - 15.00 S8O3. Adriana Radulovici - DNA barcoding and phylogeographic patterns in marine amphipods 
from North Atlantic and Arctic waters. 

15.00 - 15.15 S8O4. Julien April - DNA barcoding of North American freshwater fishes. 

15.15 - 15.30 S8O5. Michael Raupach - DNA barcoding and supplementary nuclear marker for species 
identification. Two arthropod case studies (Coleoptera: Carabidae; Isopoda: Asellota). 

15.45 - 16.15 Coffee break 

16.15 - 16.30 S8O6. Charlotte Schoelinck - Parasite biodiversity in coral reef fishes: delimitation and 
description of new species of Pseudorhabdosynochus (Monogenea: Diplectanidae) from the gills 
of groupers (Serranidae: Epinephelinae) off New Caledonia. 

16.30 - 16.45 S8O7. Andrea Galimberti - A DNA barcoding approach to discriminate Italian bats. 

16.45 - 17.00 S8O8. Astrid Cruaud - Barcoding-based inferences of speciation mode. The case study of 
figwasps (Chalcidoidea, Sycophaginae). 

17.00 - 17.15 S8O9. Thibaud Decaens - DNA barcodes for soil animal taxonomy. 

17.30 - 18.00 Discussion panel 
Moderator David Schindel 

- international research networks and related aspects 
- wrap up of ECBOL2 

18.00 Conference closure – Filipe Costa 
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S1O1. 
How many more species are there? And where do they live? 
 
Pimm S. 
 
Nicholas School of the Environment, Duke University, Durham, USA. 
Presenting author's email: stuartpimm@me.com 
!
"#$%&$'!()$!*+&,*!$-.&,%.!+,$!/0,1)$1!.&2$'!3('.$)!./(,!./$!*$+4+*&%(4!5(%6*)+0,1!)(.$7!
8+)'$9!./(.!)(.$!&'!#+&'$1!.+!&,%)$('$!.+!+,$!./+0'(,1!.&2$'!3('.$)!&,!./$!,$()!30.0)$7!:!
;&44!3&)'.!)$<&$;!./$!=4(;'!+3!5&+1&<$)'&.>?!@!./$!*4+5(4!#(..$),'!+3!;/$)$!'#$%&$'!+%%0)9!
./$!'&A$!+3!./$&)!*$+*)(#/&%(4!)(,*$'9!(,1!./$&)!(50,1(,%$'7!B/$'$!#(..$),'!()$!1$)&<$1!
3+)!;$44C6,+;,!.(-(!@!5&)1'!(,1!2(22(4'9!#)&,%&#(44>7!B/&'!5$*'!./$!D0$'.&+,!+3!/+;!
;$44!;$!0,1$)'.(,1!+./$)!*)+0#'!;/$)$!./$!.(-+,+2&%!%(.(4+*0$!&'!20%/!4$''!%+2#4$.$7!
B/$! 2+'.! +5<&+0'! 3&)'.! D0$'.&+,! &'! /+;! &,%+2#4$.$! &'! ./$! %(.(4+*0$E! F+)! 34+;$)&,*!
#4(,.'9!2+1$44&,*! ./$! #)+%$''! +3! '#$%&$'! 1$'%)&#.&+,! '0**$'.'! ./(,! (,+./$)! GHCIHJ!+3!
'#$%&$'!)$2(&,!0,1&'%+<$)$17!B/$)$!()$9!/+;$<$)9!'+2$!'$)&+0'!1&'%)$#(,%&$'!5$.;$$,!
./$! +#&,&+,'! +3! .(-+,+2&'.'! 3+)! '+2$! #4(,.! 3(2&4&$'! ./(.! 4&6$4>! )$34$%.! ./$! %+2#4$-!
#(..$),'! +3! '#$%&$'! 1$'%)&#.&+,7!8/$)$! ()$! ./$'$!2&''&,*! '#$%&$'E! K)+(14>9! ./$! #4(%$'!
;/$)$! ('C>$.! 0,6,+;,! '#$%&$'! ()$! 4&6$4>! %+,%$,.)(.$1! ()$! 1&'#)+#+).&+,(.$4>! ;/$)$!
/02(,! (%.&+,'! ()$! 1$'.)+>&,*! /(5&.(.'7! L+)$! '#$%&3&%! #)$1&%.&+,'! )$D0&)$! 5$..$)!
1+%02$,.(.&+,! +3! ./$! .(-+,+2&%! #)+%$''7! M'&,*! ./$'$! )$'04.'! (,1! $-#$)&2$,.(4!
6,+;4$1*$!+3!/+;!4+,*!)()$!'#$%&$'!;&44!'0)<&<$!&,!3)(*2$,.$1!/(5&.(.'9!;$!%(,!#)+10%$!
$33$%.&<$!%+,'$)<(.&+,!2$('0)$'!.+!)$10%$!$-.&,%.&+,7!
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S1O2.!
Consortium for the Barcode of Life (CBOL) 
 
Schindel D.E., CBOL Executive Secretary 
 
Smithsonian Institution, Washington, DC. 
Presenting author's email: schindeld@si.edu 
!
NKOP! /('! 5$$,! ;+)6&,*! .+! #)+2+.$! QRS! 5()%+1&,*! ('! (! *4+5(4! '.(,1()1! 3+)! '#$%&$'!
&1$,.&3&%(.&+,! '&,%$!L(>! IHHT7! :.! /('! IHH!L$25$)! O)*(,&A(.&+,'! &,! UH! %+0,.)&$'!;/+!
#().&%&#(.$!&,!(!)(,*$!+3!NKOP!(%.&<&.&$'!&,%401&,*!8+)6&,*!V)+0#'9!;+)6'/+#'9!+0.)$(%/!
2$$.&,*'! &,! 1$<$4+#&,*! %+0,.)&$'9! '/+).! %+0)'$'! (,1! +./$)! .)(&,&,*! (%.&<&.&$'9! (,1! (,!
&,.$),(.&+,(4!%+,3$)$,%$!./(.!&'!/$41!$<$)>!.;+!>$()'7!B/$!+0.%+2$'!+3!NKOPW'!(%.&<&.&$'!
/(<$! 5$$,! .+! )(&'$! (;()$,$''9! +)*(,&A$! (,1! 4(0,%/! 5()%+1&,*! #)+X$%.'9! &,%)$('$! ./$!
%(#(%&.>!+3!L$25$)!O)*(,&A(.&+,'! .+!*$,$)(.$!5()%+1$!1(.(9! '$.! %+220,&.>!'.(,1()1'!
3+)! 5()%+1&,*9! (,1! $,*(*$! 0'$)'! Y$'#$%&(44>! *+<$),2$,.! (*$,%&$'Z! &,! 5()%+1&,*!
(%.&<&.&$'7! [NKOP! (,1! ./$! R$.;+)6! +3! [0)+#$(,! P$(1&,*! P(5'! YR[PPZ! ()$! 1&)$%.4>!
&,<+4<$1!&,!./$'$!(%.&<&.&$'7!
NKOP! &'! '0##+).$1! 5>! ./$! "4+(,! F+0,1(.&+,! (,1! &'! ,+;! &,! &.'! 3+0)./! .;+C>$()! *)(,.!
#$)&+17! B/$! *+(4'! 3+)! IHGHCIHGI! ()$! .+! '0##+).! ./$! '0%%$''304! 4(0,%/! +3! &KOP! (,1! &.'!
8+)6&,*! V)+0#'9! #)+2+.$! .$%/,+4+*>! 1$<$4+#2$,.! &,! 5()%+1&,*9! (,1! (%%$4$)(.$!
#)+10%.&+,!+3!5()%+1$!1(.(!&,!./)$$!%)&.&%(4!()$('\!(*)&%04.0)(4!#$'.'9!1&'$('$!<$%.+)'9!(,1!
$,1(,*$)$1!'#$%&$'7!!
!
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S1O3. 
What is happening in the European Consortium for the 
Barcode of Life (ECBOL)? 
 
Crous P.W.  
 
CBS-KNAW Fungal Biodiversity Centre, P.O. Box 85167, 3508 AD Utrecht, The Netherlands. 
Presenting author's email: p.crous@cbs.knaw.nl 
!
N(4&5)(.&,*! [0)+#$W'! K&+1&<$)'&.>! 0'&,*! QRS! K()%+1$'! Y[NKOPZ! &'! (! [0)+#$(,!
%+,'+).&02! ./(.! &'! #().! +3! [Q:B! Y[0)+#$(,!Q&'.)&50.$1! :,'.&.0.$! +3! B(-+,+2>Z9! (,! [M!
"&-./! F)(2$;+)6! ])+*)(22$7! B/$! *+(4! +3! [NKOP! &'! .+! 4&(&'$! %4+'$4>! ;&./! NKOP! .+!
$'.(54&'/! (! %++)1&,(.$1! [0)+#$(,! (##)+(%/! .+! QRS! 5()%+1&,*7! ])$'$,.4>! [NKOP! /('!
2+)$!./(,!,&,$![0)+#$(,!%+0,.)&$'!./(.!(%.&<$4>!#().&%&#(.$!&,!./$'$!(%.&<&.&$'9!(,1!()$!
(4'+!%+,.)&50.&,*! .+! ./$! :,.$),(.&+,(4!K()%+1$!+3!P&3$! Y:KOPZ! &,&.&(.&<$7![NKOP!#0)'0$'!
&.'! *+(4! 5>! '$<$)(4! 2$(,'7! S! R$.;+)6! +3! [0)+#$(,! P$(1&,*! P(5'! YR[PPZ! 3+)! QRS!
5()%+1&,*! /('! )$%$,.4>! 5$$,! $'.(54&'/$1! (%)+''! [0)+#$7! B/$'$! 4(5'! ;&44! 5()%+1$!
'#$%&2$,'! 3)+2!$-&'.&,*![0)+#$(,!,(.0)(4!/&'.+)>! %+44$%.&+,'!(,1! '#$%&2$,'!(%D0&)$1!
5>!SBK:'! Y(44! .(-(! 5&+1&<$)'&.>! &,&.&(.&<$'Z! +)! .()*$.$1! .(-+,+2&%! '(2#4&,*9! '0%/! ('! &,!
^KOP! Y^0()(,.&,$! K()%+1$! +3! P&3$Z7! S! %$,.)(4&'$1! 5&+&,3+)2(.&%'! /05! Y[CKOPQZ! &'!
#4(,,$1! .+! 2(6$! &,3+)2(.&+,! #)$'$,.! &,! ,(.&+,(4! 1(.(5('$'! Y&7$7! %+44$%.&+,! 1(.(5('$'9!
.(-+,+2&%! )$'+0)%$'9! '$D0$,%$! )$#+'&.+)&$'Z! (<(&4(54$! ./)+0*/! (! '&,*4$9! &,.$*)(.$1!
&,.$)3(%$9! (,1! 4&,6! .+! /05'! &,! N(,(1(! (,1!N/&,(7! F0)./$)2+)$9!QRS!5()%+1&,*! )$4(.$1!
(##4&%(.&+,'!;&44! 5$! 1$<$4+#$1! &,! 1&(4+*0$!;&./! '.(6$/+41$)! ,$$1'7! L$25$)'! +3! [Q:B!
/(<$!(4'+!(*)$$1!.+!%+,.&,0$!'0##+).&,*![NKOP!(%.&<&.&$'!3+)!./$!%+2&,*!UC>$()!#$)&+19!
(4'+!#)+<&1&,*!3&,(,%&(4!'0##+).!3+)!./$!%++)1&,(.&+,!+3!5()%+1&,*!(%.&<&.&$'7!
!
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S1O4. 
The International Barcode of Life Project 
 
Robert Hanner 
 
Canadian Barcode of Life Network, Biodiversity Institute of Ontario & Department of Integrative Biology, 
University of Guelph, Canada. 
Presenting author's email: rhanner@uoguelph.ca 
 
B/$!:,.$),(.&+,(4!K()%+1$!+3!P&3$!])+X$%.!Y&KOPZ!/('!+,$!+<$)()%/&,*!*+(4!C!.+!(''$254$!
./$! '$D0$,%$! 4&5)()>! (,1! ./$! .$%/,+4+*>! ,$%$''()>! .+! &1$,.&3>! +)*(,&'2'! )(#&14>! (,1!
&,$-#$,'&<$4>7! B/&'! *+(4! &'! 0,1$)#&,,$1!5>! ./$! +5'$)<(.&+,! ./(.! '$D0$,%$!1&<$)'&.>! &,!
'/+).9! '.(,1()1&A$1! *$,$! )$*&+,'! YQRS! 5()%+1$'Z! $,(54$'! 5+./! ./$! &1$,.&3&%(.&+,! +3!
6,+;,! '#$%&$'! (,1! ./$! 1&'%+<$)>! +3! ,$;! +,$'7! K>! 50&41&,*! (,! &1$,.&3&%(.&+,! '>'.$2!
5('$1!+,!1&*&.(4!QRS!'.)&,*'!)(./$)!./(,!+,!(,(4+*0$!.)(&.'9!QRS!5()%+1&,*!#)+2&'$'!(!
2(''&<$! &2#)+<$2$,.! &,! +0)! %(#(%&.>! .+! 2+,&.+)! (,1! 2(,(*$! 5&+1&<$)'&.>! ;&./!
#)+3+0,1!'+%&$.(4! (,1!$%+,+2&%! &2#(%.'7! &KOP!;&44! %+,'.)0%.! ./$! )&%/4>!#()(2$.$)&A$1!
5()%+1$! 4&5)()>! ,$$1$1! ('! ./$! 3+0,1(.&+,! 3+)! (! QRSC5('$1! &1$,.&3&%(.&+,! '>'.$2_! UL!
'#$%&2$,'! )$#)$'$,.&,*! UHH`! '#$%&$'! ;&44! 5$! (,(4>A$1!;&./&,! U! >$()'7! &KOP!;&44! (4'+!
1$4&<$)! .$%/,+4+*&$'! $,(54&,*! 5+./! 2(''&<$! 5&+1&<$)'&.>! '%)$$,'! (,1! #+&,.C+3C%+,.(%.!
&1$,.&3&%(.&+,'7!:.'!;+)6!;&44!5$!(1<(,%$1!./)+0*/!(,!&,.$),(.&+,(4!)$'$()%/!%+,'+).&02!
+3! 5&+1&<$)'&.>! '%&$,.&'.'9! *$,+2&%&'.'9! .$%/,+4+*&'.'! (,1! $./&%&'.'7! Q(.(! '/()&,*9! ./$!
'.)0%.0)$!+3!&KOP!(,1!&.'!4(0,%/!;&44!5$!1&'%0''$17!
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S1O5. 
QBOL: Development of a new diagnostic tool using DNA 
Barcoding to identify quarantine organisms in support of plant 
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"$<$)(4!/0,1)$1'!+3!NO:!(,1!)&5+'+2(4!'$D0$,%$'!/(<$!5$$,!(,(4>'$1!3+)!%)&,+&1'9!(,1!(!
#/>4+*$+*)(#/&%!'.01>!/('!(4'+!5$$,!#$)3+)2$17!F+)!('%&1&(,'9!1$'#&.$!&,&.&(4!.$%/,&%(4!
1&33&%04.&$'9! NO:! (,1! Gg"! '$D0$,%$'! /(<$! 5$$,! +5.(&,$1! (,1! %+2#()$1! ;&./!
2+)#/+4+*&%(4!&1$,.&3&%(.&+,'!3+)!(42+'.!(44!./$!%+44$%.$1!'#$%&$'7!B/$)$!()$!%0))$,.4>!,+!
'$D0$,%$'! &,! ./$! KOPQ! 3+)! ('%&1&(,'! 3)+2! ./$! "+0./$),! O%$(,7! :,! (11&.&+,9! ./$! 3&)'.!
%+2#)$/$,'&<$! '(2#4$! +3! S'.$)+&1$(! 3)+2! [('.! S,.()%.&%(! &'! (4'+! 0,1$)! '.01>9! (,1!
(4)$(1>! &,%401$'! Tkd! '#$%&2$,'7! B/$'$! )$'04.'! )$#)$'$,.! (! 2(X+)! %+,.)&50.&+,! .+! ./$!
%)$(.&+,!+3!(!)$3$)$,%$!1(.('$.9!(,1!&,&.&(.$!./$!$-#4+)(.&+,!+3!./$!4&2&.'!(,1!'.)$,*./'!+3!
5()%+1&,*! 3+)! ./$'$! *)+0#'! &,! ./$! Q02+,.! 1oM)<&44$! "$(7! B/&'! &'! $'#$%&(44>! &2#+).(,.!
'&,%$!./$!'(2#4&,*!()$(!&'!0,1$)*+&,*!2(X+)!.)(,'3+)2(.&+,'!3+44+;&,*!./$!%(4<&,*!(,1!
1)&3.&,*! (;(>! +3! (! 2(''&<$! &%$5$)*! 3)+2! ./$! L$).A! V4(%&$)! &,! 2&1CF$5)0()>! IHGH!
Y/..#\bb;;;7$'(7&,.b$'(N]b"[LTQUc`FnVpF)(,%$pG7/.24Z7!
!
References: 
(1) Dettai A et al. (accepted) Deep Sea Research II. 
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S2O5. 
The iBOL Lepidoptera campaign: towards barcode records for 
80K species by 2015 
 
Rougerie R.(1), Hausmann A.(2) and Hebert P.D.N.(1) 
 
(1)Biodiversity Institute of Ontario, University of Guelph, Guelph, Canada (2)Entomology Section, Bavarian State 
Collection of Zoology, Munich, Germany. 
Presenting author's email: rrougeri@uoguelph.ca 
!
P$#&1+#.$)(!/(<$!'$)<$1!('!(!2+1$4!*)+0#! .+! .$'.! ./$!$33$%.&<$,$''!(,1!0.&4&.>!+3!QRS!
5()%+1&,*7! B+1(>9! ./$'$! &,'$%.'! ()$! ./$!2+'.! /$(<&4>! '(2#4$1! +)*(,&'2'9! ,02$)&%(44>!
YqdgH`!5()%+1$'! &,!KOPQZ9! .(-+,+2&%(44>!YqTH`!'#$%&$'!'(2#4$1Z9!(,1!*$+*)(#/&%(44>!
Y'(2#4$'! 3)+2! Ggc! 1&33$)$,.! %+0,.)&$'Z7! B/$! %(2#(&*,! 1$<$4+#$1! ;&./&,! &KOP! &'!
#)+*)$''&,*! (.! (! )(#&1! #(%$! (,1! ;$! $-#$%.! .+! '0)#(''! ./$! .()*$.! +3! *(&,&,*! 5()%+1$!
%+<$)(*$! 3+)! /(43! +3! (44! 6,+;,! P$#&1+#.$)(! '#$%&$'! YGnU`! '#$%&$'Z! 5>! IHGU7:,! ./&'!
#)$'$,.(.&+,9!;$! 1&''$%.! ./$! 30,1(2$,.(4'! +3! ./$! %(2#(&*,9! $2#/('&A&,*! ./$! '.)(.$*&%!
(,1!2$./+1+4+*&%(4!$4$2$,.'! ./(.!0,1$)#&,! &.'! '0%%$''7!8$! 3&)'.!$2#/('&A$! ./$!'.)+,*!
#().&%&#(.&+,!5>!./$!%+220,&.>!+3! 4$#&1+#.$)&'.'!;+)41;&1$!('!./$!2+'.!%)&.&%(4! 3(%.+)7!
B/$&)!#().&%&#(.&+,!/('!5$$,!$,%+0)(*$1!5>!5+./! ./$! '0%%$''!+3!5()%+1$! )$%+<$)>!(,1!
./$!$33&%&$,%>!+3!QRS!5()%+1$'!('! '#$%&$'C'#$%&3&%!2()6$)'! &,! ./&'!*)+0#7!]().&%&#(.&+,!
/('!5$$,!30)./$)!'.)$,*./$,$1!5>!./$!&22$1&(.$!.(-+,+2&%!&2#4&%(.&+,'!+3!./$!)$'04.'9!
(,1! 5>! ./$! 1$<$4+#2$,.! +3! ,$;! (##4&%(.&+,'! 5('$1! +,! ./$! QRS! 5()%+1$! )$3$)$,%$!
4&5)()>7!F&,(44>9!;$!1$'%)&5$!/+;!'+2$!2(X+)!'05C%(2#(&*,'!(,1!#)+X$%.'!()$!+)*(,&A$1!
(,1!%++)1&,(.$19!&,.)+10%&,*!./$!)$%$,.4>!4(0,%/$1!&KOP!P$#&1+#.$)(!;$5'&.$7!
!
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S2O6. 
Barcoding the base of Lepidoptera: exploring global diversity 
and evolution of the Micropterigidae 
 
Lees D.C.(1), Rougerie R.(2), Zeller-Lukashort C.(3) and Gibbs G.W.(3) 
 
(1)Dept. Entomology, Natural History Museum, London, UK (2)Biodiversity Institute of Ontario, Canadian Centre for 
DNA Barcoding, Guelph, Canada (3)Forsthubfeld 14, 5303, Thalgau, Austria (4)Dept. Biology, Wellington University, 
Wellington, New Zealand 
Presenting author's email: dclees@gmail.com 
!
:,.$)&2!)$'04.'!()$!#)$'$,.$1!'022()&A&,*!./$!*4+5(4!QRS!5()%+1&,*!%(2#(&*,!)$%$,.4>!
&,&.&(.$1!3+)!./$!L&%)+#.$)&*&1($7!B/&'!3(2&4>!&'!./+0*/.!.+!5$!./$!'&'.$)!*)+0#!.+!(44!+./$)!
$-.(,.! P$#&1+#.$)(! Y`)&'.$,'$,! $.! (479! IHHkZ7! Q$'#&.$! &.'! #+.$,.&(4! '&*,&3&%(,%$! 3+)!
0,1$)'.(,1&,*!./$!1&<$)'&.>!(,1!$()4>!$<+40.&+,!+3!./$!P$#&1+#.$)(9!.+!1(.$!./$)$!&'!,+!
NO:!1(.(!3+)!./&'!3(2&4>!(<(&4(54$!+,!V$,5(,67!])$4&2&,()>!#/>4+*$,$.&%!(,(4>'&'!5('$1!
+,! NO:! 5()%+1$'! )$<$(4'! ./$! '0)#)&'&,*! #+.$,.&(4! &,3+)2(.&<$,$''! +3! ./&'! 2()6$)! 3+)!
&,3$))&,*! 1$$#! )$4(.&+,'/&#'! ;&./&,! ./$! 3(2&4>7! F+)! $-(2#4$9! &.! '0##+).'! (! '&'.$)!
)$4(.&+,'/&#!+3! ./$![0)('&(,!(,1!#)&2()&4>!87!](4($()%.&%!*$,0'!!"#$%&'($")!;&./!+./$)!
,+)./$),! /$2&'#/$)$! 2&%)+#.$)&*&1'7! S'! $-#$%.$19! QRS! 5()%+1$'! ()$! (4'+! /&*/4>!
$33&%&$,.!3+)!'#$%&$'C4$<$4!1&'%)&2&,(.&+,!(,1!*)+0#&,*7!B/$)$!()$!&,!.+.(4!(##)+-&2(.$4>!
Gdc!%0))$,.4>!)$%+*,&'$1!'#$%&$'!(,1!'05'#$%&$'!+3!L&%)+#.$)&*&1($9!+0.!+3!(,!$'.&2(.$1!
%+44$%.$1!1&<$)'&.>!./(.!#)+5(54>!$-%$$1'!IdH!'#$%&$'7!N0))$,.4>!+<$)!dnJ!+3!1$'%)&5$1!
'#$%&$'!(,1!IGJ!+3!.+.(4!&,<$,.+)&$1!'#$%&$'!1&<$)'&.>!/('!5$$,!5()%+1$19!&,%401&,*!+<$)!
InJ!+3!1$'%)&5$1!'#$%&$'!;&./&,!!"#$%&'($")7!O<$)(449!./$!5()%+1&,*!%(2#(&*,!&'!,$()4>!
/(43!%+2#4$.$9!%+,'&1$)&,*!(,!(11&.&+,(4!nd!0,1$'%)&5$1!.(-(!;+)41;&1$!./(.!/(<$!5$$,!
'$D0$,%$19! &,%401&,*! 3&<$!,$;!!"#$%&'($")9!;/&4$! '+2$!%+0,.)&$'! '0%/!('!R$;!r$(4(,1!
()$!,$()&,*!%+2#4$.&+,7!8$!/(<$!#)&+)&.&'$1!#++)4>!6,+;,!1&<$)'$!3(0,('!'0%/!('!R$;!
N(4$1+,&(! (,1! L(1(*('%()! .+! 5++'.! 1$'%)&#.&<$! $33+).'7! 8&./! '$<$)(4! *$,$)(! (;(&.&,*!
1$'%)&#.&+,9!;$!2(>! 04.&2(.$4>! )$(%/! (! 4()*$)! ,025$)! +3! 0,1$'%)&5$1! ./(,! 1$'%)&5$1!
'#$%&$'! &,! ./&'! 3(2&4>7! R$;! )$'04.'! 3)+2! .)+#&%(4! 4+%(4&.&$'!;/$)$!2&%)+#.$)&*&1'! /(<$!
5$$,! '>'.$2(.&%(44>! '$()%/$1! 3+)9! '0**$'.! ./(.! ./$!2&%)+#.$)&*&1! 3(0,(!+3!2(,>! $,.&)$!
%+0,.)&$'! '.&44! (;(&.'! ./$! '.().!+3! (,! &,<$,.+)>7! :.!;&44! ./0'!5$!1&33&%04.! .+! )$(%/!(! .)04>!
%+2#)$/$,'&<$! 5()%+1$! &,<$,.+)>! +3! ./&'! 3(2&4>! ;&./+0.! $-#(,'&+,! +3! ./&'! %(2#(&*,!
;&./!./$!/$4#!+3!4$#&1+#.$)&'.'!&,![0)+#$!(,1!;+)41;&1$7!
!
References: 
(1) Kristensen N.P. et al. (2007) Zootaxa 1668:699-747. 
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S2O7. 
DNA barcoding of the leaf-mining moth subgenus Ectoedemia 
s. str. (Lepidoptera: Nepticulidae): are cryptic species 
recognised? 
 
Doorenweerd C., van Nieukerken E.J., Stokvis F. and Groenenberg D.S.J. 
 
Terrestrial Zoology, Netherlands Centre for Biodiversity Naturalis, Leiden, Netherlands. 
Presenting author's email: nieukerken@naturalis.nl 
!
8$! '$D0$,%$1! nnU5#! +3! ./$! N>.+%/)+2$!N!O-&1('$! :! YNO:Z! 5()%+1&,*!2()6$)! 3+)! IUg!
'#$%&2$,'!5$4+,*&,*!.+!./$!4$(3C2&,&,*!'05*$,0'!*#'%(+(,"-!Y*#'%(+(,"-Z!&,!./$!5('(4!
P$#&1+#.$)(,!3(2&4>!R$#.&%04&1($7!R$-.!.+!./(.!;$!.$'.$1!(!TgI5#!'$%.&+,!+3!./$!,0%4$()!
[4+,*(.&+,! F(%.+)! GC(4#/(! Y[FGC(4#/(Z! 3+)! ITH! '#$%&2$,'7!8$! 1&1! ./&'! .+! %&)%02<$,.!
'+2$! +3! ./$! #&.3(44'! +3! ;+)6&,*!;&./!2&.+%/+,1)&(4! QRS! (,1! .+! '$$! &3! 0'&,*! (! '$%+,1!
5()%+1&,*!2()6$)!2&*/.!/$4#!.+!%4()&3>!./$!'.(.0'!+3!%)>#.&%!'#$%&$'7!B/$!1(.('$.!&,%401$'!
Tn!+0.!+3!Tg![0)+#$(,!*#'%(+(,"-!'7!'.)7!'#$%&$'!(,1!'$<$)(4!'#$%&$'!3)+2!S3)&%(9!R+)./!
S2$)&%(!(,1!S'&(7!B/$!2+)#/+4+*&%(4! %/()(%.$)'!,$$1$1! 3+)! &1$,.&3>&,*! '#$%&$'! &,! ./&'!
3(2&4>!()$!+3.$,!3+0,1!+,4>!&,!./$!2(4$!*$,&.(4&(9!1&''$%.&,*!./$'$!&'!4(5+0)&+0'7!K+./!NO:!
(,1! [FGC(4#/(! #)+<$1! )$4&(54$! ('! (,! (4.$),(.&<$! .+! %+,<$,.&+,(4! '#$%&$'! &1$,.&3&%(.&+,!
3+)!./$!2(X+)&.>!+3!'#$%&$'!(,1!./$!%+25&,(.&+,!%(,!(&1!&,!'#$%&$'!<(4&1(.&+,7!B/$!)$'04.'!
+3!#+.$,.&(4! %)>#.&%! '#$%&$'!()$!1&'%0''$1! &,!1$.(&47! :,! ./$!%+22+,!'#$%&$'!*#'%(+(,"-.
-/0"1-2#"(//-! ;$! 1&'%+<$)$1! .;+! /(#4+.>#$'! +3! I7GkJ! 1&<$)*$,%$! &,! NO:! &,! '>2#(.)&%!
#+#04(.&+,'7! B/$'$! /(#4+.>#$'! ()$! ,+.! 3+0,1! ;&./! [FGC(4#/(9! (,1! ,+.! '0##+).$1! 5>!
+./$)!%/()(%.$)'7!
!
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S2O8. 
Barcoding Fauna Bavarica – Capturing Central European 
Animal Diversity 
 
Hausmann A.(1), Schmidt S.(1), Balke M.(1), Haszprunar G.(1) and Hebert P.(2) 
 
(1)Entomology, Zoologische Staatssammlung, Munich, Germany (2)Biodiversity Institute of Ontario, Guelph, 
Canada. 
Presenting author's email: Coleoptera-ZSM@zsm.mwn.de 
!
B/$!K()%+1&,*!F(0,(!K(<()&%(! YKFKZ! &'! (,!S44! "#$%&$'!K()%+1&,*! %(2#(&*,! )(,!5>! ./$!
r++4+*&'%/$! ".((.''(2240,*! &,! L0,&%/! (,1! ./$! N(,(1&(,! N$,.)$! 3+)! QRS! K()%+1&,*7!
N+)$!30,1&,*!%+2$'!3)+2!./$!K(<()&(,!L&,&'.)>!3+)!"%&$,%$9!e$'$()%/!(,1!./$!S).'!(,1!
3)+2!V$,+2$!N(,(1(!./)+0*/!./$!O,.()&+!V$,+2&%'!:,'.&.0.$7!B/$!&,&.&(4!30,1&,*!#$)&+1!
&'! 3)+2! IHHcsIHGd7K(<()&(! /('! ./$! /&*/$'.! 5&+1&<$)'&.>! +3! (44! V$)2(,! '.(.$'9! ;&./! (.!
4$('.! dUHHH! (,&2(4! '#$%&$'! )$#+).$19! )$#)$'$,.&,*! (! '&*,&3&%(,.! #+).&+,! +3! ./$! %$,.)(4!
[0)+#$(,!'#$%&$'!1&<$)'&.>7![%+)$*&+,'! &,%401$!/&*/!(4.&.01$!5&+2$'9! 3++./&44!()$('!(,1!
3+)$'.$1!4+;4(,1'7!B/$!r++4+*&'%/$!".((.''(2240,*!Yr"LZ!&'!+,$!+3!./$!4()*$'.!V$)2(,!
,(.0)(4! /&'.+)>! )$'$()%/! &,'.&.0.&+,'7! :.! /+41'! ./$! ;+)41W'! 4()*$'.! %+44$%.&+,! +3!
P$#&1+#.$)(! (,1! V$)2(,>W'! 4()*$'.! a>2$,+#.$)(! %+44$%.&+,7! "&,%$!2&1CIHHc9! ./$! KFK!
#)+X$%.!/('!%+,.)&50.$1!QRS!5()%+1$!)$%+)1'!3)+2!UkkI!'#$%&2$,'!)$#)$'$,.&,*!IUcg!
'#$%&$'!(,1!&'!./$)$3+)$9!(3.$)!4$''!./(,!+,$!>$()9!+,$!+3!./$!2+'.!%+2#)$/$,'&<$!'+0)%$'!
3+)! 4+%(4! QRS! 5()%+1$! 1(.(7! B/$! 3+%0'! *)+0#'! 3+)! ./$! &,&.&(4! #/('$! ;$)$! P$#&1+#.$)(!
YGkUH!'#$%&$'!5()%+1$1Z9!5$$'!YIgd!'#$%&$'Z9!(,.'!YdI!'#$%&$'Z!(,1!(D0(.&%!&,'$%.'!YInU!
'#$%&$'Z7! 8+)6! +,! ./$'$! 3+%(4! *)+0#'! ;&44! %+,.&,0$! 10)&,*! IHGH9! ;&./! ./$! *+(4! .+!
%+2#4$.$! gHJ! +3! ./$! K(<()&(,! 3+%(4! *)+0#! '#$%&$'! 5>! ./$! $,1! +3! ./$! >$()7! R$;! 3+%(4!
*)+0#'!()$!Q&#.$)(!(,1!N+4$+#.$)(9!.()*$.&,*!GHHH!'#$%&$'!&,!IHGH7L+'.!.&''0$!'(2#4$'!
%+2$!3)+2!'#$%&2$,'!&,!./$!r"L!%+44$%.&+,9!(,1!;/$)$!./&'!;('!,+.!3$('&54$!3)+2!3)$'/4>!
%+44$%.$1!(,1!&1$,.&3&$1!'#$%&2$,'7!B/&'!)(#&1!#)+*)$''!)$34$%.'!./$!'.)+,*!&,<+4<$2$,.!
+3! .(-+,+2&'.'! ./)+0*/+0.! ./$! #)+%$''9! ;/&%/! &'! +,$! +3! +0)! 6$>! 2&''&+,'7! 8$! /(<$!
&2#4$2$,.$1!(!'>'.$2!;/&%/!%+C+)1&,(.$'!<+0%/$)'!'.+)$1!&,!+0)!2(&,!%+44$%.&+,9!;&./!
.&''0$'! ('! ;$44! ('! QRS! '(2#4$'! &,! +0)! QRS! 5(,67! "$$! +0)! ;$5'&.$! (.\!
;;;73(0,(5(<()&%(71$!(,1!&,!+0)!K()%+1&,*!F(0,(!K(<()&%(!'&.$!+,!;;;73(%$5++67%+2!
!
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S3O1. 
Choosing and using a plant barcode 
!
Hollingsworth P. 
 
Royal Botanic Garden Edinburgh, Inverleith Row, Edinburgh, EH3 5LR. 
Presenting author's email: p.hollingsworth@rbge.org.uk 
!
QRS! 5()%+1&,*! (&2'! .+! $'.(54&'/! (! %$,.)(4! %+220,&.>! )$'+0)%$! 3+)! 4()*$! '%(4$! 0'$! +3!
QRS!'$D0$,%$'!3+)!+)*(,&'2(4!&1$,.&3&%(.&+,!(,1!.(-+,+2&%!%4()&3&%(.&+,7!B/$!(##)+(%/!
;('! #&+,$$)$1! &,! (,&2(4'! 0'&,*! (! #+).&+,! +3! ./$! %>.+%/)+2$! +-&1('$! YNOGZ!
2&.+%/+,1)&(4! *$,$! (,1! /('! '&,%$! )$'04.$1! &,! (! 4()*$! ,025$)! +3! '.01&$'! (##4>&,*! ./$!
.$%/,&D0$! .+! '.01>! (,&2(4! 5&+1&<$)'&.>7! :,! #4(,.'9! $'.(54&'/&,*! (! '.(,1()1&A$1! QRS!
5()%+1&,*! '>'.$2!/('!5$$,!2+)$! %/(44$,*&,*7! :,! ./&'! .(469! :!;&44! )$<&$;! ./$!#)+%$''!+3!
'$4$%.&,*!(,1!)$3&,&,*!(!#4(,.!5()%+1$9!(,1!1$'%)&5$!'+2$!(##4&%(.&+,'!+3!QRS!5()%+1&,*!
&,!#4(,.'7!:!;&44!(4'+!'022()&'$!'+2$!+3!./$!2(X+)!$2$)*&,*!#)+X$%.'9!(,1!+0.4&,$!'+2$!
+3!./$!+0.'.(,1&,*!)$'$()%/!)$D0&)$2$,.'!)$D0&)$1!.+!.(6$!#4(,.!5()%+1&,*!3+);()17!
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S3O2. 
Do plants’ life cycles influence assignment success in DNA 
barcoding? An answer based on seven genera of trees, shrubs 
and herbs 
 
Caetano S., Christe C., Aeschimann D. and Naciri Y. 
 
Conservatoire et jardin botaniques, Unige, Geneva, Switzerland. 
Presenting author's email: sofia.caetano@ville-ge.ch 
!
e(.$'!+3!2+4$%04()!$<+40.&+,!()$!%+,'&'.$,.4>!4+;$)!&,!.)$$'!(,1!'/)05'!1&'#4(>&,*!D0&.$!
4+,*!*$,$)(.&+,!.&2$'9!;/$,!%+2#()$1!.+!/$)5(%$+0'!#4(,.'9!;/&%/!0'0(44>!/(<$!(,,0(4!
*$,$)(.&+,!.&2$'7!8/$,!0'&,*!(!QRS!5()%+1&,*!(##)+(%/9!(!/&*/$)!(''&*,2$,.!'0%%$''!
.+! ./$! '#$%&$'! 4$<$4! &'! ./0'! $-#$%.$1! &,! (,,0(4'! ;/$,! %+2#()$1! .+! ;++1>! #$)$,,&(4!
#4(,.'7! O0)! '.01>! '#$%&3&%(44>! (11)$''$'! ./&'! D0$'.&+,! (,1! (,(4>A$'! '$<$,! *)+0#'! +3!
%4+'$4>!)$4(.$1!'#$%&$'!./(.!/(<$!1&33$)$,.!4&3$!%>%4$'7!8$!'$4$%.$1!3#($!(,1!4-/")!('!.)$$'!
)$#)$'$,.(.&<$9! 5%6"#($-9! 7(6'"-6-! (,1! 3+(6%2'8/(2! 3+)! '/)05'! (,1! #$)$,,&(4'9! (,1!
9($%6"#-! (,1! 7($-6":,! 3+)! (,,0(4'7! 8&./&,! $(%/! *$,0'9! ./)$$! .+! 3&<$! %4+'$4>! )$4(.$1!
'#$%&$'!/(<$!5$$,!%/+'$,7!S!'(2#4&,*!'%/$2$!5('$1!+,!(,!(<$)(*$!+3!Gn!#+#04(.&+,'!#$)!
'#$%&$'! (,1! ./)$$! &,1&<&10(4'! #$)! #+#04(.&+,! +<$)! *$+*)(#/&%(4! )(,*$'! ('! 4()*$! ('!
#+''&54$! ;('! (##4&$17! F+0)! %/4+)+#4('.! '$D0$,%$'!;$)$! 0'$1! ('! 5()%+1$'! Y'$6aC&20S_!
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.&2$! ./$! #)+X$%.! '.().$1! Y/..#\bb;;;76$;7+)*b5()%+1&,*b0#1(.$7/.24Z7! "0%/!
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&,.$)'#$%&3&%! <()&(5&4&.>! +,! %+))$%.! '#$%&$'! (''&*,2$,.'! &,! ./$! 1&33$)$,.! *$,$)(7!
S%%+)1&,*!.+!$-#$%.(.&+,'9!/(#4+.>#$'!3+0,1!3+)!(,,0(4!*$,$)(!1&'#4(>$1!(!/0*$!,025$)!
+3! 20.(.&+,'9! ;/$,! %+2#()$1! .+! ./+'$! %/()(%.$)&A&,*! ;++1>! #4(,.'7! 8&./&,! (,,0(4'9!
1&<$)*$,.!/(#4+.>#$'!;$)$!'.&44!'/()$1!(2+,*!'#$%&$'9!;/&%/!&,1&%(.$'!./(.!(''&*,2$,.!
'0%%$''! .+! ./$! '#$%&$'! 4$<$4! &'! ,+.! ('! '.)(&*/.3+);()1! ('! $-#$%.$17! F044! '#$%&$'!
(''&*,2$,.'! ;$)$! +,4>! +5.(&,$1! ;&./&,! ./$! #$)$,,&(4! 5%6"#($-! *$,0'7! e(./$)! *++1!
'#$%&$'! )$%+*,&.&+,! YjkUJZ!;('! (4'+! +5'$)<$1!;&./&,!3#($! (,1!9($%6"#-7! N+,<$)'$4>9!
./$! 3+0)! 5()%+1$! 4+%&! 3(&4$1! .+! %+))$%.4>! (''&*,! '#$%&$'! &,! ./$! )$2(&,&,*! *$,$)(! Y4-/")9!
7(6'"-6-9!3+(6%2'8/(2! (,1!7($-6":,Z7!O0)! )$'04.'! '/+;!./(.!(''&*,2$,.!'0%%$''! .+! ./$!
'#$%&$'!4$<$4!1+$'!,+.!1&)$%.4>!1$#$,1!0#+,!4&3$!%>%4$7!B/&'!'0%%$''!)(./$)!'$$2'!/&*/4>!
)$4(.$1! .+! ./$!$<+40.&+,()>!/&'.+)>!+3!$(%/!'#$%&$'o!*)+0#9!;/$./$)!5$%(0'$!'#$%&(.&+,!
+%%0))$1! &,! <$)>! )$%$,.! .&2$'9! +)! 5$%(0'$!/>5)&1&A(.&+,! &'! '.&44! +,*+&,*7! B/$! '(2#4&,*!
'.)(.$*>!0'$1!&,!./$!#)$'$,.!'.01>!30)./$)2+)$!(44+;'!1$4&,$(.&,*!'+2$!'(2#4&,*!)04$'!
.+!5$!(##4&$1! &,!#4(,.!QRS!K()%+1$!1(.(5('&,*!$33+).! &,!+)1$)! .+!(%%+0,.! 3+)!('!20%/!
&,.)('#$%&3&%!<()&(.&+,!('!#+''&54$7!
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]+4>#4+&1&A(.&+,!&'!(!2(X+)!'#$%&(.&+,!#)+%$''$'!&,!./$!#4(,.!6&,*1+2!(,1!&.!&'!4&6$4>!./(.!
./$! 2(X+)&.>! +3! (,*&+'#$)2'! /(<$! #+4>#4+&1! /&'.+)&$'7! ]+4>#4+&1'! %+,.(&,! ./$! 2$)*$1!
*$,+2$'! +3! 5+./! #()$,.(4! #)+*$,&.+)'! (,1! ./$! %/4+)+#4('.! *$,+2$! +3! +,$! #)+*$,&.+)7!
Q&33$)$,%$'! &,! %/)+2+'+2$! ,025$)! )$'04.! <$)>! 4&6$4>! &,! )$#)+10%.&<$! &'+4(.&+,! +3! ./$!
,$;! #+4>#4+&1! (,1! %(,! 4$(1! .+! &,'.(,.(,$+0'! '#$%&(.&+,7! ]+4>#4+&1'! %(,! +)&*&,(.$!
)$%0))$,.4>! 5>! )$#$(.$1! />5)&1&A(.&+,9! ;/&%/! &'! #)+5(54>! ./$! )04$! )(./$)! ./(,! ./$!
$-%$#.&+,!(,1!/(1!5$$,! '/+;,! 3+)!2(,>! %('$'7![(%/! &,1$#$,1$,.!+)&*&,! %+,'.&.0.$'! (!
0,&1&)$%.&+,(4! *$,$! 34+;! $<$,.! )$'04.&,*! &,! ./$! &,.)+10%.&+,! +3! (! ,$;! %/4+)+#4('.!
Y%#QRSZ! /(#4+.>#$! &,.+! ./$! *$,$! #++4! +3! ./$! #+4>#4+&17! :,! %('$! 5&1&)$%.&+,(4!204.&#4$!
+)&*&,'! ./&'! %(,! )$'04.! &,! 5+./! %#QRS! .>#$'! 3)+2! ./$! #)+*$,&.+)'! .+! 5$! 3+0,1! &,! ./$!
(44+#+4>#4+&1'7!8$! &,<$'.&*(.$1! ./$! (2+0,.! +3! %#QRS! /(#4+.>#$'! '/()$1! 5$.;$$,! ./$!
1&33$)$,.! '#$%&$'!+3! ./$!*$,0'!3(<"/%&2! Y]+(%$($Z! &,! ./$!%+,.$-.!+3!(,!$%+4+*&%(4! '.01>7!
8$! %+2#()(.&<$4>! '$D0$,%$1! (5+0.! THHH! 5#! &,! n! 4+%&! &,%401&,*! ./$! .),`! &,.)+,! 3+)!
204.&#4$! &,1&<&10(4'!#$)!'#$%&$'7!L+'.!+3! ./$!GG!#+4>#4+&1!'#$%&$'!'/+;$1!(.! 4$('.!+,$!
/(#4+.>#$! '/()$1! ;&./! +,$! +3! ./$! #)+*$,&.+)'9! 3&<$! '#$%&$'! $D0(4! +)! <$)>! '&2&4()!
/(#4+.>#$'!;&./!5+./!#)+*$,&.+)'7!"$<$)(4!#+4>#+&1'!;&./!./$!'(2$!#)+*$,&.+)'!'/()$1!
+,$! +)!2+)$! /(#4+.>#$'7! [<$,! ./+0*/! ./$! '#$%&$'! ()$! &,! *$,$)(4!2+)#/+4+*&%(44>! (,1!
*$,$.&%(44>!;$44! %/()(%.$)&A$19! ./&'! (11$1!0#! .+!UHJ!+3! ./$&)!/(#4+.>#$'!5$&,*! '/()$1!
;&./!(,+./$)!'#$%&$'!3+)!2+'.!+3!./$27!Q$#$,1&,*!+,!./$!1&<$)*$,%$!.&2$!(,1!;/$./$)!
./$!*$,$!34+;!&'!'.&44!+,*+&,*9!./&'!%(,!4$(1!.+!/&*/!)(.$!+3!2&'&1$,.&3&%(.&+,!0'&,*!%#QRS!
'$D0$,%$'! ('! 5()%+1$'7! ['#$%&(44>! &,! #+4>#4+&1! %+2#4$-$'!;/$)$! 1&33$)$,.! '#$%&$'! %(,!
/(<$!./$!'(2$!#)+*$,&.+)'!./&'!%+041!(4'+!)$'04.!&,!/(#4+.>#$'!'/()$1!5$.;$$,!#+4>#4+&1!
'#$%&$'!;&./+0.!1&)$%.! />5)&1&'(.&+,7!B/&'! )$D0&)$'! '#$%&(4! (..$,.&+,! &,! .$)2'!+3! &,&.&(4!
'(2#4&,*!'&A$!(,1!./$!(2+0,.!+3!'$D0$,%$!&,3+)2(.&+,!0'$1!3+)!5()%+1&,*7!
!
!



!

ECBOL2: Book of Abstracts | Page 19  
 

S4O1. 
Barcoding fungi of quarantine importance to Europe – WP2 of 
QBOL 
 
Groenewald J.Z.(1), Quaedvlieg W.(1), Bonants P.J.M.(2), Boonham N.(3) and Crous P.W.(1) 
 
(1)Evolutionary Phytopathology Programme, CBS-KNAW Fungal Biodiversity Centre, Utrecht, Netherlands 
(2)Business Unit Biointeractions & Plant Health, Plant Research International BV, Wageningen, Netherlands (3)The 
Food and Environment Research Agency, York, UK. 
Presenting author's email: e.groenewald@cbs.knaw.nl 
!
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3&,(,%$1! 5>! ./$! k./! F)(2$;+)6!])+*)(22$!+3! ./$! [0)+#$(,!M,&+,! .+! 1$<$4+#! (! ,$;!
1&(*,+'.&%! .++4! 0'&,*! QRS! 5()%+1&,*! .+! &1$,.&3>! D0()(,.&,$! +)*(,&'2'! &,! '0##+).! +3!
#4(,.!/$(4./7!^0()(,.&,$!+)*(,&'2'!;$)$!'$4$%.$1!3)+2!./$![M!Q&)$%.&<$!(,1![]]O!4&'.'!
5('$1!+,!./$!(<(&4(5&4&.>!+3!'#$%&2$,'!(,1b+)!.(-+,+2&%!$-#$).&'$!(,1!#)&+)&.&'$1!4&'.'!
;$)$! %)$(.$17! B/$! 3+44+;&,*! 30,*&! +3! D0()(,.&,$! &2#+).(,%$! (,1! ./$&)! )$4(.&<$'! ;$)$!
'$4$%.$1! 3+)!8+)6!](%6(*$!I! YF0,*&Z\!=($-'%#82'"2. 1-<-#(-$:,9!=($-'%#82'"2. 1",0$"-'-! 37!
'#7!&/-'-6"9!=($-'%#82'"2.;"$(2#(629!=($#%2&%$-.-6<%/(62"2! Yt>?-(%$-,:/-$"-.-6<%/(62"2!t!
>2(:+%#($#%2&%$-. -6<%/(62"2Z9! =($#%2(&'%$"-. &"6"@+(62"1/%$-(! Yt>2(:+%#($#%2&%$-. &"6"@
+(62"1/%$-(_! .$4$+2+)#/\! !8#%2&?-($(//-. <"02%6""Z9! !(/-,&2%$-. 1-$/%A""9! !(/-,&2%$-.
,(+:2-(9!!%6"/"6"-. 1$:#'"#%/-9!!8#%2&?-($(//-. +(-$6(22""! Y(,(2+)#/\! 4(&'%$"-. -#"#%/-Z9!
!8#%2&?-($(//-. /-$"#"@/(&'%/(&"29! !8#%2&?-($(//-. &%&:/%$:,! YtB-;"+"(//-. &%&:/%$:,_!
(,(2+)#/\! 4(&'%$"-. ,:2";-Z9! >:##"6"-. &"''"($"-6-9! 4(&'%$"-. /8#%&($2"#"! <()7! ,-/-<:'""!
Yt4(&'%$"-. ,-/-<:'""Z! (,1! C?(#-&?%$-. 2%/-6"7! B/$! &,.$),(44>! .)(,'%)&5$1! '#(%$)! Y:B"Z!
)$*&+,'!+3!./$!,)QRS!+#$)+,!()$! &,&.&(44>!0'$1!.+!%+,3&)2!./$!.(-+,+2&%! &1$,.&.>!+3!(44!
'.)(&,'!0'$1!&,!./$!#)+X$%.!(,1!.+!$<(40(.$!./$!)$'+40.&+,!+3!./&'!%+22+,4>!0'$1!)$*&+,7!
O./$)!/+0'$C6$$#&,*!*$,$'9!$7*7!(%.&,9!5$.(C.0504&,9!%>.+%/)+2$!+-&1('$!:!(,1!.)(,'4(.&+,!
$4+,*(.&+,! 3(%.+)! GC(4#/(9! ()$! '%)$$,$1! (11&.&+,(44>! 3+)! '#$%&$'! ;&./! ,+! +)! #++)! :B"!
)$'+40.&+,7!V$,+2&%!QRS!;&44!5$!2(&,.(&,$1!&,!(!QRS!5(,6!(,1!./$!)$'04.&,*!'$D0$,%$'!
(,1!.(-+,+2&%!3$(.0)$'!;&44!5$!&,%401$1!&,!(,!+,4&,$!1(.(5('$7!S4./+0*/!:B"!#)+<&1$'!(!
*++1!&,1&%(.&+,!(.!*$,0'!4$<$49!&,&.&(4!)$'04.'!'/+;!./(.!&.!4(%6'!)$'+40.&+,!3+)!'$<$)(4!+3!
./$!'$4$%.$1!*$,$)(7!8$!$,<&'(*$!(!#)+.+%+4!3+)!./$!$,1C0'$)!;/$)$!:B"!;&44!5$!0'$1!('!
'.().&,*!#+&,.!(,1!(!34+;!%/().!;&44!*0&1$!./$!$,1C0'$)!.+!./$!,$-.!'.$#9!&3!,$%$''()>9!3+)!(!
#+'&.&<$! &1$,.&3&%(.&+,7! :! '/(44! (11)$''! ./$! %0))$,.! '.(.0'! +3! ./$! ;+)6! #(%6(*$! ;&./!
)$*()1'!.+!./$!)$'+40.&+,!+3!./$!*$,$!)$*&+,'!3+)!./$!1&33$)$,.!'#$%&$'!(,1!./$&)!)$4(.&<$'!
5('$1!+,!./$!1(.(!(<(&4(54$!(.!./(.!'.(*$7!
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"#$%&$'!+3!./$!*$,0'!=-/%6(#'$"-!YD8&%#$(-/(2Z!()$!&2#+).(,.!#4(,.!#(./+*$,'9!'$<$)(4!+3!
;/&%/! /(<$! (! ;+)41;&1$! 1&'.)&50.&+,7! B(-+,+2&%! '.01&$'! +,! ./$'$! 30,*&! /(<$! %/&$34>!
)$4&$1!+,!QRS!'$D0$,%$!%+2#()&'+,'!+3!./$!vC.0504&,!YKBZ!*$,$!)$*&+,9!5$%(0'$!./$!:B"!
*$,$!/('!#)+<$,! &,+)1&,(.$4>! %+,'$)<$1! .+! 3(%&4&.(.$! '#$%&$'!1&'%)&2&,(.&+,7!B/$)$! ()$!
(5+0.!ng!'#$%&$'!+3!=-/%6(#'$"-!(''+%&(.$1!;&./!)++.9!'.$2!(,1!4$(3!1&'$('$'!+3!,02$)+0'!
#4(,.!/+'.'7!S..$2#.'! .+! 3&,1!(! '0&.(54$!5()%+1&,*! )$*&+,!/(<$! )$'04.$1! &,!(!204.&*$,$!
1(.(5('$! $2#4+>&,*! '$<$,! *$,$! )$*&+,'! &,%401&,*! (%.&,! YSNBZ9! KB9! %(42+104&,! YNSPZ9!
/&'.+,$! ad! Ya:"dZ9! :B"9! .)(,'4(.&+,! $4+,*(.&+,! GC(4#/(! YB[FCGwZ! (,1! ./$! Ig"! 4()*$!
'050,&.! eRS! *$,$9! 3+)! (44! '#$%&$'7! S4./+0*/! ./$! KB! *$,$! )$*&+,! #)+<&1$1! <(40(54$!
&,'&*/.'! &,.+! )$4(.&+,'/&#'! (2+,*! '#$%&$'! +3!=-/%6(#'$"-9! (,(4>'$'! +3! &,1&<&10(4! %+1&,*!
*$,$! )$*&+,'! (,1! '&,*4$! ,0%4$+.&1$! #+4>2+)#/&'2'! '/+;$1! ./(.! NSP! '$D0$,%$! 1(.(!
#)+<&1$1!./$!5$'.!)$'+40.&+,!&,!1&'.&,*0&'/&,*!5$.;$$,!./$27!"$D0$,%$!1(.(!3+)!./$!B[FC
Gw9!a:"d9!KB!(,1!SNB!*$,$!)$*&+,'!;$)$!4$''!0'$3047!M,3+).0,(.$4>9!./$)$!&'!,+!'.(,1()1!
*$,$! )$*&+,! ./(.! %(,! 5$! 0'$1! 3+)! 5()%+1&,*! ./$! D8&%#$(-/(29! (,1! 30.0)$! )$'$()%/! &'!
)$D0&)$1!.+!1$.$)2&,$!&3!NSP!%(,!'0%%$''3044>!5$!(##4&$1!.+!+./$)!*$,$)(!&,!./$!O)1$)7!
!
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%+,&1&+*$,+0'! #)+%$''$'! (,1! &*,+)&,*! ./&'! 2(>! 4$(1! .+! 3(4'$! &1$,.&3&%(.&+,7! :,! ./$! S44!
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*$,$)(9!=8&?%+($"-! (,1!322:/"6-! &,! ./$![0*4>#/&1(!(,1!I(0(/-! Y'747Z! &,! ./$!S2+$5+A+(9!
;$!'/+;!./(.!NO:!(44+;'!.+!&1$,.&3>!6,+;,!'#$%&$'9!(,1!./(.!&.!&'!(4'+!0'$304!&,!)$<$(4&,*!
/&./$).+!0,'0'#$%.$19!%)>#.&%!(,1!#'$01+%)>#.&%!1&<$)'&.>7!B/$'$!)$'04.'!'0**$'.!./(.!./$!
1&<$)'&.>! +3! .$'.(.$! (2+$5($! &'! %0))$,.4>! '.)+,*4>!0,1$)$'.&2(.$17!B/&'!/('! &2#+).(,.!
#+.$,.&(4!&2#4&%(.&+,'!3+)!./$!'.01>!+3!5&+*$+*)(#/>!+3!3)$$C4&<&,*!#)+.&'.'7!
!
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B/$! )$1! (4*($! Ye/+1+#/>.(Z! ()$! +,$! +3! ./$! +41$'.! *)+0#'! +3! $06()>+.$'9! %+2#)&'&,*!
()+0,1!nHHH!'#$%&$'!;+)41C;&1$9!,$()4>!(44!()$!2()&,$!;&./!+,4>!(5+0.!GUH!3)$'/;(.$)!
'#$%&$'7!"#$%&$'!&1$,.&3&%(.&+,'!0'&,*!2+)#/+4+*&%(4!3$(.0)$'!(4+,$!%(,!5$!<$)>!1&33&%04.!
10$! .+! #/$,+.>#&%! #4('.&%&.>9! 2(,>! $-(2#4$'! +3! /$.$)+2+)#/&%! 4&3$! /&'.+)&$'9! 4(%6! +3!
'$-0(4! )$#)+10%.&+,! &,! 2(,>! #+#04(.&+,'! $.%7! x()&+0'! 2+4$%04()! 2()6$)'! /(<$! 5$$,!
$2#4+>$1!+<$)!./$!#('.!1$%(1$'!./(.!/(<$!$,(54$1!/0*$!(1<(,%$'!&,!)$1!(4*(4!.(-+,+2>!
(,1! #/>4+*$,>7! B/$! 0'$! +3! QRS! 5()%+1&,*! &,! )$1! (4*(4! '#$%&$'! &1$,.&3&%(.&+,! 3)+2!
'$D0$,%$'! +3! ./$! 2&.+%/+,1)&(4! 2()6$)! %>.+%/)+2$! +-&1('$! '050,&.! :! Y%+-GZ! ;('!
'0%%$''3044>!&,.)+10%$1!5>!"(0,1$)'!YIHHUZ9!;/+!1$<$4+#$1!,+<$4!#)&2$)'7!R025$)'!+3!
)$1! (4*(4! %+-G! '$D0$,%$'! ()$! )(#&14>! (%%0204(.&,*9! 50.! 3()! 2+)$! '#$%&$'! (,1!
*$+*)(#/&%(4!&'+4(.$'!()$!)$D0&)$17!:!#)$'$,.!./$!3&)'.![0)+#$(,!1(.(!3+)!./$!3)$'/;(.$)!
'#$%&$'! J-'$-#?%2&($,:,. ?(/,"6'?%2:,9! (! '#$%&$'! ./(.! /('! 5$$,! &,<$'.&*(.$1!
./)+0*/+0.! &.'! )(,*$! &,!R+)./!S2$)&%(7!B/$!2()&,$!(4*($! '.01&$1! &,%401$! ./$! &,<('&<$!
7$-#"/-$"-. ;($,"#:/%&?8//-! ./(.! &,! )$%$,.! >$()'! /('! '#)$(1! +,! 5+./! '&1$'! +3! S.4(,.&%!
;(.$)'!Ye0$,$''!IHHUZ!('!;$44!('!+,!./$!;$'.!%+('.!+3!M"S!(,1!N(,(1(7!QRS!5()%+1&,*!
+3! '#$%&2$,'! 3)+2! [0)+#$! (,1! [('.! S'&(! (%D0&)$1! &,! ./&'! (,1! +./$)! '.01&$'! '/+;!
)$2()6(54>!4&..4$!<()&(.&+,7!>'"/%'-.2($$-'-!(,1!>'"/%'-.<:66($"!/(<$!5$$,!(,(4>A$1!3)+2!
./$! R+);$*&(,! %+('.! (,1! 3)+2! "#&.A5$)*$,! (,1! %+2#()$1! ;&./! '$D0$,%$! 1(.(! 3)+2!
N(,(1(7!B/$!)$'04.'!'/+;!./(.!>F.<:66($"!./(.!/('!,+.!5$$,!%+,'&1$)$1!#().!+3!./$!34+)(!
+,! ./$!;$'.$),!S.4(,.&%! %+('.'9! &,! 3(%.! &'! )$#)$'$,.$1! &,! ./$!KOPQ!1(.(5('$! ('!>'"/%'-.
2($$-':2! '#7G7! B/$! +,4>! >'"/%'-. 2($$-'-! (%%$''! &,! V$,K(,6! )$#)$'$,.'! (! ./&)1! '#$%&$'7!
O./$)! '#$%&$'! (,(4>A$1! &,%401$! .;+!+./$)! &,.)+10%$1! '#$%&$'!+,! ./$!R+);$*&(,! %+('.\!
B-282"&?%6"-. K-&%6"#-! (,1!36'"'?-,6"%6. 6"&&%6"#:,7! >-6'%6(:$-. 1-0$"#""! (,1! *:'?%$-.
#$"2'-'-!;$)$! &'4+(.$1!(,1!(,(4>A$1! 3)+2!"#&.A5$)*$,9! &,!(11&.&+,!(! 3$;!+./$)'!'#$%&$'!
3)+2! ./$! R+);$*&(,! ;$'.! %+('.7! F+)! 2+'.! +3! ./$! .(-(! 2$,.&+,$19! +./$)! 2+4$%04()!
2()6$)'!'0%/!('!./$!%+-ICd!'#(%$)9!e05&'%+!'#(%$)!(,1!)5%P!;$)$!(%D0&)$1!&,!(11&.&+,!
.+!%+-G!'$D0$,%$'7!
!
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K$%(0'$!$,<&)+,2$,.(4!%+,1&.&+,'!&,340$,%$!./$!'#$%&$'!1&<$)'&.>!&,!(!*&<$,!;(.$)!5+1>9!
1&(.+2'! ()$! '0&.(54$! &,1&%(.+)'! .+! 1$.$%.! ;(.$)! D0(4&.>7! F0)./$)2+)$9! %+,.&,0+0'!
'%)$$,&,*!+3!(4*(4!5&+1&<$)'&.>!%(,!#)+<&1$!&,3+)2(.&+,!(5+0.!./$!1&<$)'&.>!1$<$4+#2$,.!
&,! #)$'$,.! $%+'>'.$2'7! B/0'9! 1&(.+2'! ()$! (,! &1$(4! 2+1$4! *)+0#! .+! $'.(54&'/! QRS!
5()%+1&,*! 2$./+1'! .+! 1$<$4+#! (,! $('>! .+! 0'$9! D0&%69! $33&%&$,.9! (,1! '.(,1()1&'$1!
+)*(,&'2!&1$,.&3&%(.&+,!.++4!.+!'$)<$!)+0.&,$!;(.$)!D0(4&.>!(''$''2$,.'9!('!%+,<$,.&+,(4!
2+)#/+4+*&%(4! &1$,.&3&%(.&+,! 1$2(,1'! '#$%&(4&'$1! &,C1$#./! 6,+;4$1*$7! F+)! ./&'!
(##)+(%/!;$! %)$(.$1! (,! ().&3&%&(4!2&-$1! '(2#4$! +3! 6,+;,! ('!;$44! ('!2+)#/+4+*&%(44>!
<(4&1(.$1!.(-(! 3+)!2+4$%04()! .)$(.2$,.'7!QRS!;('!$-.)(%.$1!(,1!1$#+'&.$1! &,! ./$!QRS!
K(,6!+3!./$!KVKL!YQ)+$*$!$.!(47!IHHgZ!;/$)$!QRS!(4&D0+.'!(,1!'(2#4&,*!&,3+)2(.&+,!&'!
(<(&4(54$! ./)+0*/! ./$! QRS! K(,6! R$.;+)6! YV$2$&,/+4A$)! $.! (47! IHHcZ7! 8$! /(<$!
$'.(54&'/$1! (! 3('.! '.(,1()1&'$1! 2+4$%04()! &1$,.&3&%(.&+,! .++4! <&(! QRS! 5()%+1&,*\! 8$!
&1$,.&3&$1!(!'/+).!'$*2$,.!Y(5+0.!TIH!5#Z!+3!./$!)&5+'+2(4!""M!YGg"Z!;/&%/!&'!*$,$)(44>!
(##4&%(54$! 3+)! &1$,.&3>&,*!1&(.+2!.(-(!(,1!#)+<&1$1!(!'.(,1()1&'$1!5()%+1&,*!#)+.+%+4!
&,%401&,*! '.(,1()1! #)&2$)'! 3+)! ./&'! *)+0#! +3! 2&%)+(4*($7! B/$! )$.)&$<(4! '0%%$''! (3.$)!
'$D0$,%&,*! (,1! %)+''C)$3$)$,%&,*! (*(&,'.! ./$! 1(.(5('$! &'! (4;(>'! GHH! J! +3! ./$! .(-(!
%+,.(&,$1!&,!./$!2&-$1!'(2#4$7!:.!&'!,+.!#+''&54$!.+!*$.!(!D0(,.&3&%(.&+,!+3!./$!3)(%.&+,!+3!
$(%/! .(-+,! &,! ./$! 2&-$1! '(2#4$! 3)+2! ./$! #0)$! 2+4$%04()! &1$,.&3&%(.&+,! (##)+(%/!
;&./+0.! 30)./$)! $33+).7!a+;$<$)9! ./&'!2&*/.!5$! (%/&$<$1! ./)+0*/!TUTC'$D0$,%&,*7! ])$C
.$'.'!.0),!+0.!.+!5$!)(./$)!#)+2&'&,*7!:,!./$!$,19!&.'!(##4&%(.&+,!+,!,(.0)(4!'(2#4$'!(,1!
./$! 3$('&5&4&.>! 3+)!(! 3('.$)!(,1!2+)$!%+,<$,&$,.!'.(.$2$,.!(5+0.! ./$!D0(4&.>!('!;$44!('!
./$!D0(,.&.>!+3!1&(.+2!1&<$)'&.>!(,1!.(-+,!%+2#+'&.&+,!'/+041!5$!.$'.$17!
!
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5()%+1&,*!%+220,&.>7!B+!&2#)+<$!./$!$33&%&$,%>!(,1!(%%0)(%>!+3!'052&''&+,!.+!./$![RS!
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YRNK:9![LKP9!QQKzZ!(,1!+33$)'!./$!0'$)!(!%/+&%$!.+!&,%401$!./$2!;/$,!)0,,&,*!D0$)&$'7!
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#)&2$)!1$'&*,!(,1!30)./$)!)$'$()%/7!:,!+0)!+,*+&,*!LSPQ:CBOF!'.01>!N2'!'.)(&,'!;$)$!
%4$()4>! 1&'.&,*0&'/$1! 3)+2! N22! (,1! +./$)! '05'#$%&$'9! '+! ./&'! .$%/,&D0$! '$$2'!
#)+2&'&,*!3+)!#)$4&2&,()>!'05'#$%&$'!%40'.$)&,*7!
!
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S7O6. 
QBOL – DNA barcoding from the perspective of diagnostic 
laboratories 
 
van de Vossenberg B. 
 
National Reference Centre - Molecular Biology, National Plant Protection Organisation, Wageningen, Netherlands 
Presenting author's email: b.t.l.h.van.de.vossenberg@minlnv.nl 
!
8+)41C;&1$9!2(,>!5()%+1&,*!&,&.&(.&<$'!/(<$!5$$,!4(0,%/$17!B/$'$!&,&.&(.&<$'!()$!+3.$,!
6,+;4$1*$C1)&<$,!(,1!0'0(44>!3+%0'!+,!5()%+1&,*!'#$%&2$,'!(,1!3&44&,*!1(.(5('$'!3)+2!
(! .(-+,+2&%! <&$;#+&,.7! B/$! 0'$! +3! 5()%+1$'! ('! &1$,.&3&%(.&+,! .++4! &,! 1&(*,+'.&%!
4(5+)(.+)&$'! Y&,! ./$! #/>.+'(,&.()>! 3&$41Z! &'! )$4(.&<$4>! ,$;7! K$3+)$! &,.)+10%&,*!
&1$,.&3&%(.&+,!0'&,*!QRS!5()%+1$'!('!(!)$4&(54$!1&(*,+'.&%!.++49!5()%+1&,*!#)+.+%+4'!(,1!
./$! 5()%+1$'! #)$'$,.! &,! ./$! 1(.(5('$! Y^C5(,6Z! ,$$1! .+! 5$! <(4&1(.$17! 8&./&,! ./$! [M!
#)+X$%.! ^KOP9! QRS! 5()%+1&,*! #)+.+%+4'! 3+)! ./$! D0&%6! (,1! (%%0)(.$! &1$,.&3&%(.&+,! +3!
)$*04(.$1! YD0()(,.&,$Z! ()./)+#+1'9! 5(%.$)&(9! 30,*&9! ,$2(.+1$'9! #/>.+#4('2('! (,1!
<&)0'$'!()$!0,1$)!1$<$4+#2$,.7!Q$<$4+#$1!#)+.+%+4'!;&44!5$!0'$1!.+!*$,$)(.$!'$D0$,%$!
1(.(!+3!D0()(,.&,$!+)*(,&'2!(,1!./$&)!.(-+,+2&%!%+,.$-.7!"$D0$,%$!1(.(!&'!(11$1!.+!./$!
^C5(,6!1(.(5('$!('!1$<$4+#$1! &,! ./$!F["!#)+*)(2!3&,(,%$1!5>! ./$!Q0.%/!*+<$),2$,.7!
B/$! 1$<$4+#2$,.! +3! '0%/! &1$,.&3&%(.&+,! .++4'! 3+)! #4(,.! #(./+*$,'! (,1! #$'.'! &'! <&.(4! .+!
'0##+).![0)+#$(,!]4(,.!a$(4./!4$*&'4(.&+,7!])+.$%.&<$!2$('0)$'!(*(&,'.!./$!&,.)+10%.&+,!
+3! D0()(,.&,$! +)*(,&'2'! &,.+9! (,1! ./$&)! '#)$(1! ;&./&,9! ./$! %+220,&.>! /(<$! (! /&*/!
&2#(%.! +,! &,.$),(.&+,(4! .)(1$9! (*)&%04.0)$! (,1! /+).&%04.0)$7! :.! &'! &2#+).(,.! ./(.! .++4'!
0'$1! 3+)! ./$! 1$.$%.&+,! (,1! &1$,.&3&%(.&+,! +3! D0()(,.&,$! +)*(,&'2'! ()$! )+50'.! (,1!
)$4&(54$7! K>! 2$(,'! +3! <(4&1(.&+,9! ./$! 0'(5&4&.>! (,1! )$4&(5&4&.>! +3! ./$! 1$<$4+#$1! QRS!
5()%+1&,*!#)+.+%+4'!(,1!1(.(5('$!;&44!5$!1$.$)2&,$17!:,!.+.(4!IH!^KOP!#().,$)'!;+)41C
;&1$!;&44!#().&%&#(.$!&,!./$!<(4&1(.&+,!'.01>7!B/$!<(4&1(.&+,!%+,'&'.'!+3!.;+!)&,*!.$'.'!(,1!
(!'0)<$>!(2+,*!#+''&54$!$,1C0'$)'!+3!^C5(,67!O,$!)&,*!.$'.!&'!+)*(,&'$1!.+!<(4&1(.$!./$!
0'(5&4&.>!+3!./$!QRS!5()%+1&,*!#)+.+%+4'!1$<$4+#$1!&,!./$!+./$)!^KOP!;+)6!#(%6(*$'7!
B/$! QRS! 5()%+1&,*! #)+.+%+4'! &,%401$! &,'.)0%.&+,'! 3+)! QRS! $-.)(%.&+,9! (2#4&3&%(.&+,9!
'$D0$,%&,*!(,1!1(.(5('$C'$()%/&,*7!B/$!+./$)!)&,*!.$'.!&'!+)*(,&'$1!.+!<(4&1(.$!^C5(,67!
B/$!'0)<$>! &'!+)*(,&'$1! .+! &,<$,.+)>! ./$!,$$1'!(,1!$-#$%.(.&+,'!(2+,*!#+''&54$!$,1C
0'$)'!+3!./$!^KOP!QRS!5()%+1&,*!#)+.+%+4'!(,1!^C5(,67!L+)$!&,3+)2(.&+,!%(,!5$!3+0,1!
(.!;;;7D5+47+)*!
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S7O7. 
Database of insect species with forensic interest in Portugal: 
molecular perspective 
 
Rolo E.(1,2), Rebelo M.T.(1,2) and Dias D.(1,2) 
 
(1)Departamento de Biologia Animal, Faculdade de Ciências, Universidade de Lisboa, Lisbon, Portugal (2)Centro de 
Estudos do Ambiente e do Mar, Portugal. 
Presenting author's email: evarolo@gmail.com 
!
B/$! %)$(.&+,! +3! (! 2+4$%04()! 1(.(5('$! /('! #)+<$,! .+! 5$! (,! &2#+).(,.! '.$#! 3+)! ./$!
&1$,.&3&%(.&+,!+3! '#$%&$'7!QRS!5()%+1&,*9! &7$79! ./$!(5&4&.>! .+! (##4>!2+4$%04()! (,(4>'&'! .+!
1&'%)&2&,(.$! ./$! *)+0#!;/&%/! $(%/! '#$%&2$,! 5$4+,*'! .+! Y2(&,4>! (.! ./$! '#$%&$'! 4$<$4Z!
./)+0*/! 5()%+1$! '$D0$,%$9! '$$2'! .+! 5$! 0'$3047! S! '.(,1()1! )$*&+,! '0%/! ('! ./$!
2&.+%/+,1)&(4! *$,$! %>.+%/)+2$! #! +-&1('$! YNO:Z! /('! 5$$,! %+,'&1$)$1! 2(,1(.+)>! (,1!
2+'.! $33$%.&<$! YGZ7! :,! F+)$,'&%! [,.+2+4+*>9! (!2+4$%04()! 1(.(5('$! %(,! /$4#! &1$,.&3>&,*!
./$!,$%)+#/(*+0'!&,'$%.'!./(.!%+4+,&A$!/02(,!%+)#'$'7!B/&'!&,3+)2(.&+,!%(,!5$!%)+''$1!
;&./!./$!#)&+)!6,+;4$1*$!)$*()1&,*!./$!1$<$4+#2$,.(4!'.(*$'!+3!$(%/!'#$%&$'!(,1!(44+;'!
./$! 1$.$)2&,(.&+,! +3! )$4$<(,.! ('#$%.'! ;&./! 2$1&%+4$*(4! #0)#+'$'9! &,%401&,*! ./$! &%2'.
,%$'(,! &,.$)<(4! Y]L:Z7! N+,'$D0$,.4>9! ./&'!;+)6! %+,'&'.'! &,! ./$! 50&41&,*! +3! (! R(.&+,(4!
L+4$%04()!Q(.(5('$!&,.$*)(.&,*!)$3$)$,%$!5()%+1$!'$D0$,%$'!+3! &,'$%.!'#$%&$'!3+0,1!&,!
3+)$,'&%!%+,.$-.!Y&,!]+).0*(4Z7!:,!./&'!;(>9!;$!'$D0$,%$1!'(2#4$'!+3!'$<$)(4!34>!'#$%&$'!
Y:,'$%.(\! Q&#.$)(Z9! =-//"&?%$-. ;"#"6-! Ye+5&,$(0CQ$'<+&1>9! GgdHZ9! =-//"&?%$-. ;%,"'%$"-!
YP&,,($0'9! GkUgZ9! (,1! !:2#-. +%,(2'"#-! YP&,,($0'9! GkUgZ7! B/$! (2#4&3&%(.&+,! ;('!
#$)3+)2$1! &,! NO:! )$*&+,! 0'&,*! 0,&<$)'(4! #)&2$)'! YIZ7! B/$! )$'04.'! '0**$'.! ./(.! ./$'$!
./)$$! '#$%&$'! %(,! 5$! 1&33$)$,.&(.$1! ;&./! (! 1&'.(,%$! +3! ~! TJ! &,! ./$! '(2$! *$,0'! (,1!
5$.;$$,!GH9cJ!(,1!GI9dJ!.+!1&33$)$,.!*$,0'! Y)$'04.'!+5.(&,$1!;&./!#C1&'.(,%$!2+1$4!
.$'.Z7!B/0'9!+0)!,$-.!'.$#!&'!.+!&,%)$('$!'(2#4&,*!+3!./$'$!'#$%&$'!(,1!$-.$,1!./$!(,(4>'&'!
.+!+./$)!*)+0#'9!'0%/!('!N+4$+#.$)(9! &,!+)1$)!.+!%)$(.$!(!%+2#4$.$!(,1!)+50'.!R(.&+,(4!
L+4$%04()!Q(.(5('$9!(<(&4(54$!.+!3+)$,'&%!)$'$()%/$)'7!
!
References: 
(1) Waugh J (2007) Bioessays 29:188-197. 
(2) Hebert P et al. (2003) Proceedings of the Royal Society B 270:313-321. 
 



!

ECBOL2: Book of Abstracts | Page 39  
 

S7O8. 
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subsequent molecular analyses 
 
Enke N. 
 
Botanic Garden Berlin, Freie Universitaet, Berlin, Germany 
Presenting author's email: n.enke@bgbm.org 
!
Q0)&,*! ./$! 4('.! 1$%(1$! QRSC5('$1! 2$./+1'! /(<$! )$<+40.&+,&A$1! (42+'.! (44! ()$('! +3!
5&+4+*&%(4! )$'$()%/7!8/&4$!QRS! &'+4(.&+,! .$%/,&D0$'! ()$! %+,.&,0+0'4>! 5$&,*! &2#)+<$19!
./$! &2#(%.! (,1! &2#+).(,%$! +3! (1$D0(.$! #)$CQRSC&'+4(.&+,! .)$(.2$,.! ()$! '.&44! 4()*$4>!
0,1$)$'.&2(.$17!:,!./$!#)$'$,.!)$<&$;9!;$!#)$'$,.!'+2$!*0&1$4&,$'!+,!/+;!.+!+)*(,&A$!
'#$%&2$,! (,1! .&''0$! #)$'$)<(.&+,! &,! ./$! 3&$41! 3+)! +#.&2&A$1! '05'$D0$,.! 2+4$%04()!
(,(4>'$'7!e$%+22$,1(.&+,'!()$!*&<$,!+,!/+;!.+!'$.!0#!(!%+44$%.&+,!#4(,!(,1!'(2#4&,*!
'.)(.$*>9!/+;!.+!*(./$)!&,3+)2(.&+,!+,!./$!$,<&)+,2$,.9!/(5&.(.!(,1!.(-(!.+!5$!%+44$%.$19!
(,1!/+;! .+!1$(4!;&./! 4$*(4! &''0$'7! F0)./$)2+)$9!;$! )$<&$;!%0))$,.4>!0'$1! 3&$41! .&''0$!
'.+)(*$! 2$./+1'! (,1! ./$&)! $33&%&$,%>! 3+)! 1&33$)$,.! .>#$'! +3! '(2#4$'! (,1! +)*(,&'2'9!
.(6&,*! &,.+! (%%+0,.! ./$! (<(&4(54$! )$'+0)%$'! (,1! ./$! &,.$,1$1! 0'$! +3! ./$! '(2#4$1!
2(.$)&(47!8$!(4'+!2(6$!'0**$'.&+,'!(5+0.!4+*&'.&%'9!#)$%(0.&+,'9!(,1!'(3$.>!('!;$44!('!+,!
/+;! .+! %())>! +0.! 3&$41! ;+)6! (,1! /+;! .+! #)$<$,.! %+,.(2&,(.&+,7! 8/$,! %+44$%.&,*!
'#$%&2$,'! Y<+0%/$)'Z! (,1! #().'! +3! '#$%&2$,'! YQRS9! .&''0$Z! 5+./! ./$! '/+).C.$)2! (,1!
4+,*C.$)2!#)$'$)<(.&+,!+3! ./$!'(2#4$'!(,1!./$&)!'05'$D0$,.!'.+)(*$! &,!,(.0)(4!/&'.+)>!
%+44$%.&+,'!20'.!5$!*0()(,.$$17!N/$%64&'.'!+3!1+%02$,.(.&+,!$''$,.&(4'!(,1!$D0&#2$,.!
3+)!%+44$%.&+,!.)&#'!()$!(##$,1$1!YS5%B(-(9!x+47!g9!IHGHZ7!
!
References: 
(1) Gemeinholzer B et al. (2010) ABCTaxa 8. 
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S7O9. 
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!
8$!1$'%)&5$!/$)$!./$!'0%%$''304!%+0#4&,*!+3!)$(4C.&2$!#+4>2$)('$!%/(&,!)$(%.&+,!Y]NeZ!
(,1!/&*/C)$'+40.&+,!2$4.&,*!YaeLZ!(,(4>'&'!.+!)(#&14>!&1$,.&3>!GU!3+)$,'&%(44>!&2#+).(,.!
'#$%&$'!+3!54+;34>!3)+2!./$!3(2&4>!N(44&#/+)&1($!YQ&#.$)(Z9!;/&%/!+%%0)!&,!]+4(,17!B;+!
'/+).!)$*&+,'!YGGc!(,1!kH!5('$!#(&)'9!)$'#$%.&<$4>Z!+3!%>.+%/)+2$!+-&1('$!*$,$!'050,&.!:!
;&./! '033&%&$,.! '$D0$,%$! 1&<$)'&.>! ;$)$! '$4$%.$17! :,! ./$! %('$! +3! 4(%6&,*! .(-(! Y$7*79!
)$3$)$,%$! '#$%&$'Z! ./$'$! (2#4&%+,'! %(,! 5$! '>,./$'&A$1! 0'&,*! '$D0$,%$'! 1$#+'&.$1! &,!
*$,$! 5(,6'7! B/$! .$%/,&D0$! 0.&4&A$'! 4+;! .$2#4(.$! QRS! %+,%$,.)(.&+,! (,1! &'! /&*/4>!
)$#)+10%&54$7!B/$!2$4.&,*!#)+3&4$!;('!,+.!(4.$)$1!0#!.+!(!GH9HHHC3+41!1&33$)$,%$!&,!QRS!
.$2#4(.$!%+,%$,.)(.&+,!Y)(,*&,*!3)+2!U!#*!.+!UH!,*Z7!B/$!'$<$)(4!aeL!)0,'!#$)3+)2$1!
+,!1&33$)$,.!'#$%&2$,'!3)+2!]+4(,1!5$4+,*&,*!.+!./$!'(2$!'#$%&$'!(,1!+,!1&33$)$,.!1(>'!
)$'04.$1! &,! +,4>! 2&,+)! <()&(.&+,'! &,! ./$! (2#4&3&%(.&+,! %0)<$'! (,1! &,! 2$4.&,*!
.$2#$)(.0)$'! +3! ./$! #$(6'7! :,.)('#$%&3&%! <()&(.&+,! &,! (! 4()*$)! '%(4$! ;('! .$'.$1! 0'&,*!
'>,./$'&A$1!+4&*+,0%4$+.&1$'!3)+2!%+'2+#+4&.(,!5:#"/"-."//:2'$"2!+)&*&,(.&,*!3)+2!]+4(,19!
F)(,%$9!V)$(.!K)&.(&,9! :,1&(9! (,1!M"S7!S'!aeL!]Ne!(,(4>'&'! &'! '$,'&.&<$! .+! $<$,! '&,*4$!
5('$! %/(,*$'9! (44! *$+*)(#/&%!<()&(,.'!+3! ./&'! '#$%&$'!;$)$! &1$,.&3&$17!B/&'! .$%/,&D0$! &'!
(4'+! %+'.! $33$%.&<$! (,1! '&2#4$9! (,1! &.!2(>! $<$,!5$!0'$1!5>!,+,C*$,$.&%&'.'7!S!;+)6&,*!
#)+.+%+4! ;('! 04.&2(.$4>! %+,'.)0%.$1! 3+)! ./$! #0)#+'$! +3! )(#&1! (,1! (%%0)(.$! '#$%&$'!
&1$,.&3&%(.&+,!&,!2+'.!%+0,.)&$'!&,![0)+#$!)$*()14$''!+3!;/&%/!'.(*$!+)!;/&%/!#().!+3!(!
54+;34>!;('!%+44$%.$17!
!
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S8O1. 
Fish Barcoding and Its Contributions to Fishery Science 
 
Ward R. 
 
CSIRO Marine and Atmospheric ResearchHobart, Tasmania 7001, Australia 
Presenting author's email: Bob.Ward@csiro.au 
!
F&'/$'!;$)$!(2+,*!./$!3&)'.!*)+0#'!+3!(,&2(4'!.+!5$!'05X$%.$1!.+!QRS!5()%+1&,*9!0'&,*!
./$! NO:! *$,$7! S! *4+5(4! %(2#(&*,! YF:"aCKOPZ! ;('! &,&.&(.$1! &,! IHHU! (,1! '+! 3()! /('!
5()%+1$1!,$()4>!gHHH!+3!./$!;+)41W'!dH9HHH!3&'/!'#$%&$'7!8/&4$!20%/!(,(4>'&'!)$2(&,'!
.+!5$!1+,$9!&,&.&(4!1(.(!'/+;!./(.!5()%+1&,*!$,(54$'!./$!1&'%)&2&,(.&+,!+3!(5+0.!cgJ!+3!
3&'/! '#$%&$'7! F&'/$)&$'! '%&$,%$! ,+;! /('! (! .++4! ./(.! #$)2&.'! ./$! (%%0)(.$! (,1! )(#&1!
&1$,.&3&%(.&+,! +3! (44! 4&3$! /&'.+)>! '.(*$'9! 3)+2! $**! .+! (104.9! &,%401&,*! 20%/! #)+%$''$1!
2(.$)&(47! :! ;&44! #)$'$,.! (,! +<$)<&$;! +3! '+2$! +3! ./$! (%/&$<$2$,.'! .+! 1(.$! +3! 3&'/!
5()%+1&,*9!(,1!;&44!*&<$!$-(2#4$'!+3!&.'!(##4&%(.&+,!.+!.0,(9!'/()6!3&,9!$**!(,1!#)+%$''$1!
#)+10%.!&1$,.&3&%(.&+,7!K()%+1&,*!/('!(4'+!#)+<$1!&.'!$33$%.&<$,$''!&,!/&*/4&*/.&,*!4&6$4>!
,$;! '#$%&$'9! (,1! &,! <(4&1(.&,*! ./$! 1&'.&,%.&<$,$''! +3! '+2$! ,$;4>! 1$'%)&5$1! '#$%&$'7!
[-(2#4$'!+3! '0%/!;&44! (4'+!5$!*&<$,7!8/&4$!20%/! '.&44! )$2(&,'! .+!5$!1+,$9!5()%+1&,*W'!
$33$%.&<$,$''!('!(!,$;!'#$%&$'!1&(*,+'.&%!.++4!3+)!3&'/$'!%(,,+.!5$!D0$'.&+,$17!
!
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S8O2. 
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Sinniger F. and Baco A. 
 
Oceanography, Florida State University, Tallahassee, USA 
Presenting author's email: fredsinniger@hotmail.com 
!
r+(,./&1'!YN,&1()&(9!a$-(%+)(44&(Z!()$!1&'.)&50.$1!&,!(44!2()&,$!$,<&)+,2$,.'!3)+2!./$!
1$$#! '$(! .+! ./$! &,.$).&1(4! (,1! 3)+2! ./$! S,.()%.&%! .+! S)%.&%7! :1$,.&3&%(.&+,! +3! A+(,./&1!
'#$%&$'!5('$1!+,!/&'.+4+*&%(4!(,1!2+)#/+4+*&%(4!%/()(%.$)'!/('!(4;(>'!5$$,!1&33&%04.!(,1!
%+,.)+<$)'&(47!K$%(0'$!+3!./$'$!1&33&%04.&$'9!./&'!*)+0#!+3!(,./+A+(,'!&'!)$*04()4>!&*,+)$1!
&,! 1&<$)'&.>! (,1! $%+4+*&%(4! '0)<$>'7! L+4$%04()! 2$./+1'! /(<$! #)+<$1! /$4#304! &,!
&,<$'.&*(.&,*!'/(44+;!;(.$)!A+(,./&1!1&<$)'&.>7!a+;$<$)9!2+'.!1&<$)'&.>! &'!$-#$%.$1! .+!
5$!3+0,1!&,!1$$#C'$(!$,<&)+,2$,.'7!B/0'9!&,3+)2(.&+,!3)+2!1$$#C'$(!.(-(!&'!$''$,.&(4!.+!
0,1$)'.(,1! ./$!5&+4+*>!(,1!$<+40.&+,!+3! ./&'! *)+0#7!B/&'! '.01>!0'$1!(!QRS!5()%+1&,*!
(##)+(%/! .+!%4()&3>! ./$! .(-+,+2&%!1&<$)'&.>!+3! ./$!r+(,./()&(! 3)+2!a(;(&&(,!(,1!R$;!
r$(4(,1!'$(2+0,.'7!8$!%+2#()$1! ./$! .(-+,+2&%!)$'+40.&+,!(,1!<()&(.&+,!+3!T!*$,$.&%!
2()6$)'! &,! )$4(.&+,! .+! ./$! .(-+,+2>! (,1! $<+40.&+,()>! />#+./$'$'! )$%$,.4>! 1$<$4+#$1!
3+)! A+(,./&1'7! O0)! )$'04.'! '0**$'.! (! ,$$1! .+! )$%+,'&1$)! '+2$! .)(1&.&+,(44>! 0'$1!
2+)#/+4+*&%(4! %/()(%.$)'! Y$7*7! ./$! '$%)$.&+,! +3! (,! (-&'! &,! ./$! *$,0'! "(<(4&(Z7! :,'.$(19!
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%/(44$,*$!.+!5()%+1$)'7!8$!$-(2&,$1!;/$./$)!T!2()6$)'!Y'$6/C&20(9!$0#P9!$&%#G9!,-'`Z!
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kUI! 1&33$)$,.! '.)(&,'9! 5('$1! +,! ./$&)! 2&%)+'(.$44&.$! (44$4&%! 1&'.)&50.&+,7! B/$! )$'04.&,*!
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.$.)(%4(1&(7!B/$!'#+)$'!;&./!3+)2(!(,*04(.(!()$!*$,$)(44>!'2(44$)!./(,!./+'$!;&./!3+)2(!
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.>#$! 4+%(4&.&$'! ()$! ./$! .+#! +3! L+,.! L+0,&$)! YIgHH2! /&*/Z! (,1! ./$! Qf2(,.! #4(.$(0!
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Sonet G.(1), Nagy Z.T.(1), Vermeulen J.(2), Dery A.(3) and Bourguignon T.(3) 
 
(1)Joint Experimental Molecular Unit, Royal Belgian Institute of Natural Sciences, Brussels, Belgium 
(2)Gezondheidszorg en Technologie, Katholieke Hogeschool, Leuven, Belgium (3)Sciences Biologiques, Université 
Libre de Bruxelles, Brussels, Belgium 
Presenting author's email: gontran.sonet@naturalsciences.be 
!
B$)2&.$! .(-+,+2>! &'! .)(1&.&+,(44>! 5('$1! +,!2+)#/+4+*&%(4! %/()(%.$)'! +3! '+41&$)'! (,1!
;&,*$1!&2(*+'7!:,!./$!%('$!+3!'+41&$)4$''!.$)2&.$'9!'#$%&$'!&1$,.&3&%(.&+,!&2#4&$'!(!%4+'$!
$-(2&,(.&+,! +3! ./$! ;+)6$)W'! 1&*$'.&<$! .05$9! (! .&2$C1$2(,1&,*! #)+%$10)$! ;/&%/! /('!
1&'%+0)(*$1! 2(,>! .(-+,+2&'.'7! :,! +)1$)! .+! *&<$! &,'&*/.! &,.+! ./&'! .$)2&.$! *)+0#! C!
$'.&2(.$1!.+!)$#)$'$,.!+,$!./&)1!+3!./$!.$)2&.$!'#$%&$'!3+0,1!&,!,$+.)+#&%(4!)(&,3+)$'.'!C!
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