Gestion de colecciones en el
ambito de la hiologia molecular
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Codigos de barras de la vida

Manuel Elias Gutiérrez, Martha Valdez Moreno, Jose Angel Cohuo Colli
El Colegio de la Frontera Sur, Unidad Chetumal



A partir de los 90’s del siglo pasado se popularizaron
técnicas de secuenciacion del ADN de los seres vivos

m Fn practicamente todos
los casos, estas primeras
secuencias fueron
realizadas por bidlogos
moleculares (sin bases de
conocimiento
taxonomico) y
practicamente la unica
opcion para hacerlas
publicas era GenBank,
creado desde 1982




Actualmente existen muchas
alternativas

m DNA Databank of Japan

m Fl [Laboratorio Europeo de
Biologia Molecular

m Barcode of Life Database —= e
(B OLD ) BARCODE OF LIFE DATA SYSTEM -
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Daphnia galeata isolate TJC mitochondrion 12S ribosomal RNA gene,
sequence

GenBank: U13007 A1
FASTA  Graphics

Go to

LOCUS DEU13807 291 bp DHEA linear INV 16-DEC-19%6
DEFINITICH Daphnia galeata isclate TJC mitochondrion 125 rikosomal BNA gene,
partial sequence.
RCCESSICH J13307
VERSICN Ul3907.1
KEYWORDS
SCURCE mitochondrion Daphnia galeata
CRGANTSM )aphnia galeata
Eukaryota: Metazoa; Ecdysozoa; Arthropoda; Crustacea; Branchiopoda:
Diplostraca:; Cladocera; Anomopodar; Daphniidae; Daphnia.
REFERENCE 1 (kases 1 to 291)
LUTHORS Lehman,N., Pfrender,M.E., Morin,P.A., Crease,T.J. and Lynch,M.
TITLE L4 hierarchical molecular phyvlogeny within the genus Daphnia
JOURMAL Mol. Phylogenet. Evol. 4 (4), 395-407 (1995)
FUEBMED 747 &
REFERENCE (bases 1 to 291)
RUTHCRS Lehman, N.
TITLE Direct Submission

JOURMAL Submittced (22-AU0G-19%4) Department of Biology, University of
Cregon, Klamath Hall, Eugene, CR 97403, USAa
FEATURES Location/Qualifiers
source 1..281
JSorganism="Daphniaz galsatca"
forganelle="mitochondrion”
fmol type="genomic DNA"
/isciate="TCC"
fdb_xref="taxon:27404"
<l..»251
Sproduct="125 ribosomal ENL"™
CRIGIN
tacttaaatt actttactag taaatccacc ttcagctagc aacaaagctt agaatcocgta
tttctaaaaa aaatttctgt agctcacctc cacccccata taaactgcac cttgacctga
agttataaag TCttttaact tgaaaacatt ctctaaaagt aatctgacaa cggocggtata
caagctttac aaatgaagga aagataaaac gaggactatc gattaaggga caagctoctco
1 tatttggata aagtgccgcc aaaatctttg ggtttgaaga acaacttnta o

Al inicio, las
secuencias
estaban

desligadas de los

especimenes




Al revisar el articulo original...

TABLE 2

Daphnia Samples Included in This Study

Species/population
MATIE

D. pulex-reference

D. pulex-unpig-
mented

D. pulex-pigmented

D. pulex

D. pulicaria

D. middendorffiana-
unpigmented

D. middendorffiana-
pigmented

D. obtusa

D. curvirostris

D. galeata
D. magna

Samplhing location

Amana. [owa

Tuktoyvakiuk, NWT,
Canada

Tuktovaktuk, NWT,
Canada

Portland Arch,
Indiana

Mendota, Wisconsin

Churchill, Mamtoba

Churchill, Manitoba

Urbana, Itlinois

Tuktovaktuk, NWT,
Canada

Mendota, Wisconsin

Tuktoyaktuk, NWT,

Canada

Y en este caso podria decir que es uno de los mejor
documentados, pero no hay material de referencia

Habitat type

Temporary pond
Temporary pond

Temporary pond
Fermanent lake

Permanent lake
Temporary pond

Temporary pond

Temporary pond
Temporary pond

Permanent lake
Temporary pond




A principios de siglo, se propuso el uso de una pequefia secuencia
estandarizada para la determinacion taxonomica de toda la biodiversidad
del planeta (en plantas y hongos, se han propuesto diferentes genes)
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Y no ha estado exento de
criticas.....

ZOOLOGIA 27 (2): 165178, April, 2010
doi: 10.1590/51984-46702010000200003

OPINION?!

Anti-intellectualism in the DNA Barcoding Enterprise

Ebach & Carvalho, 2010



Pero se han vuelto un tema de

actualidad:

E diversity MbPI

Review
Aquatic Organisms Research with DNA Barcodes
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Como resultado, cada vez mas investigadores estan
secuenciando el ADN de su material recolectado




Ante la popularizacidon de estos métodos ¢Cuales son

las mejores practicas considerando las colecciones
cientificas?

) T e

lL.o ideal...



Esta base de datos es la que mejor integra estas practicas: ESTA DISENADA PARA T.A
BIODIVERSIDAD Y COLECCIONES

& C | @ boldsystems.org/index.php

BARCODE OF LIFE DATA SYSTEM

Advancing biodiversity science through DNA-based species identification.

DESIGNED TO SUPPORT THE GENERATION & APPLICATION OF DNA BARCODE DATA

lata storage and analysis platform d ned at the Ce iodi enomics in Canada. s of four main




Sujeevan Ratnasingham

- mObtuvo el premio 2010
Ebbe Nielsen de la Global
Biodiversity Information




Permite saber donde esta el especimen que se secuencio

para corroborar la identificacion

ZPLMX173 - Cladocera of Mexico [ZPLMX]

Tags

Comments

Process ID:
Identification:
Identified by

9 Collected in

by

Institution Storing:
Field ID:

Museum ID:

Unspecified default All Rights Reserved
Unspecified

-

ZPLMX142-06

Macrothrix elegans

Manuel Elias-Gutierrez
Guatemala, Alta Verapaz
Manuel Elias, Fernando Martinez
El Colegio de la Frontera Sur
Lach1050306

ECO-CH-Z-03303

¥ Specimen Details

Sample ID:
Process ID:
e Proiect:
Institution Storing:

Field ID:
Museum ID:
Collection Code:
Reference Link:
Note:

& Taxonomy

Phylum:
Class:
Order:
Family:
Subfamily:
Genus:
Species:

v e

8 Recent Activities

75 w records per page

Timestamp

ZPLMX173
ZPLMX142-06
ZPLMX

El Colegio de la
Frontera Sur
Lach1050306
ECO-CH-Z-03303
ECO-CH-Z

GPSWG564

ll Barcode Index Numbers

BIN:

Type:

Max Divergence in BIN:
Distance to NIN:

BOLD:AAD7
Member
2.43% (p-dist)
2 920 (p-dist)

Voucher Status:

Tissue Descriptor:

Sex:

Reproduction:

Life Stage:

Extra Info:

Associated Taxa:
Associated Specimens:

Identification:

Rank:
Identifier:

Identification Method:
Identifier Institution:

Identifier Email:
Taxonomy Note:

Phylum:
Class:
Order:
Family:
Subfamily:
Genus:

Macrothrix
elegans

Speries

Manuel Elias-
Gutierrez

El Colegio de la
Frontera Sur,
Unidad Chetumal
melias@ecosur.mx

Arthropoda [59]
Eranchiopoda [59]
Anomopoda [59]
Macrothricidae [59]

Macrothrix [59]




showing 1w 1 of 1 entries

@ Collection Data

Download History: Last Month | Last & Months

®, Comments

Country:
Province/State:
Region/County:

Sector:
Exact Site:

Lat/Lon:

Elevation:
Elevation Accuracy:
Depth:

Depth Accuracy:
Collection Event ID:
Collection Notes:

¢ Map

Veracruz
in 4 |

Ktepec Coatzacoalcos

Guatemala
Alta Verapaz

Pool near Lanchua
Lake
15.933, -90.677

iuaaa
del Carmen

Tuxtla Gutiérrez

Juchitin

Salina
Cruz

Tapachula=! ¢judad de Guatemala
=

elegans [59]

Collector: Manuel Elias,
Fernando Martinez

Date Collected: 05-Mar-2006
Date Accuracy:
Time Collected:
Site Code:
Habitat:
Sampling Protocol:
Coord. Source:
Coord. Accuracy

Chetumal
Belize
City
Belize
Coxen
Hole
Puerto
Cartés | 5 ceiba
Guatemala !
5an Pedro
sula Honduras
Tcguggalpn
Danli

Santa Ana
El'Salvador
Choluteca

Usulutdn
Leaflet | ® OpenStreetiap eontributors




Sample 1Dz ZPLMX173

P Marker Code Sequence Length [+ Ambiguous Trace Count
Process ID: ZPLMX142-06
Project: ZPLMX COl-5pP 625 38.4% 0% 2

Tax Names: Arthropoda, Branchiopoda, Anomopoda, Macrothricidae,
Macrothrix, Macrothrix elegans
Taxon: Macrothrix elegans

Rank Name: species
Sampling Pratocol: /A
BIN URIz BOLD:AAD7091

Kingdom: Animalia

lllustrative Barcode

" 453
454 657

Nucleotide Sequence Seauence Metadata

Genbank Accession: EU702196

Matrix: Invertebrate Mitochondrial
Last Updated: 2006-04-03 16:46:41.482206
Sequence Runsite: Mined from GenBank, NCBI

Amino Acid Sequence Modify Sequence:

PLMLGAFTMATERE

HLIEALLE

SATTMLLTIRNLNTSEEDE:.

COI-5P Tags & Comments

COI-5P Tags & Comments

& Download Trace |

Sequencing Date 2006-03-27 19:29:58
Trace Direction F

Forward Primer LCO1450

Reverse Primer HCO2198
Sequence Primer LCO1490

Status med qual

Trace Runsite Biodiversity Institute of Ontario

Trace Tags

Trace Comments

& Download Trace TCCCGGCT

Sequencing Date 2006-03-27 19:29:58
Trace Direction 3

Forward Primer LCO1450

Reverse Primer HCO2198
Sequence Primer HCO2198

Status med qual

Trace Runsite Biodiversity Institute of Ontario

Trace Tags

Trace Comments




Y ademas esta conectado con GBIF

Datos  Howfo  Heramientas  Community  Acercade A QW

ESPECIE | ACEPTADO

Macrothrix elegans Sars, 1901

n: Macrothrix elegans G.0. Sars, 1901. Accessed at: http://www.marinespecies.org/aphia.php?p=taxdetails&id=1302782 on 2020-02-17
Animalia : fuente: World checklist of freshwater Cladocera species

Aithionoda INFORMACIN GENERAL TAXON DE REFERENCIA &

Branchiopoda 16 REGISTROS CON IMAGENES

Diplostraca

Macrothricidae

Macrothrix Baird, 1843

“specie Macrothrix elegans Sars, 1901 219 REGISTROS GEOREFERENCIADOS

Subordinade inmediato

BOLD:AAD7091 (cf. Macrothrix elegans)

s Regla '5 BUSCAR REGISTROS DE PRESENCIA | 215 RESULTADOS
A
Q) . .
~ TABLA GALERIA MAP TAXONOMIA METRICAS % DESCARGAR
% Avanzada H Nombre cientifico Pais o drea Coordenadas Mes & afie Base del registro Conjunto de datos Reino Filo/Divisién Clase
Estado del registro biologico ~
Macrothrix efegans Sars, 1901 México 19.7N, 87.9W 2019 agosto Muestra de material International Barcode of Life project (iBOL) Animalia Arthropoda Branchiopac
Presente
BOLD:AAD7091 (cf Macrathrix elegans) México 19.5N, 88.1W 2019 agosto Muestra de material International Barcode of Life project (iBOL) Animalia Arthropoda Branchiopac
Licencia ~
BOLD:AAD7091 (cf Macrathrix elegans) México 19.7N, 87.9W 2019 agosto Muestra de material International Barcode of Life project (iBOL) Animalia Arthropoda Branchiopac
Nombre cientifico ~
BOLD:AAD7091 (cf Macrathrix elegans) México 19.5N, 88.1W 2019 agosto Muestra de material International Barcode of Life project (iBOL) Animalia Arthropoda Branchiopac
Macrothrix elegans Sars, 1901
X BOLD:AAD7091 (cf Macrathrix elegans) México 19.1N, 88.0W 2019 agosto Muestra de material International Barcode of Life project (iBOL) Animalia Arthropoda Branchiopac
Base del registro ~

BOLD:AADT091 (cf Macrothrix elegans) México 19.9N, 87 8W 2019 agosto Muestra de material International Barcode of Life project (iBOL) Animalia Arthropoda Branchiopoc



GenBank - Send to:

Macrothrix elegans voucher ZPLMX173 cytochrome oxidase subunit 1 (COI) gene,
partial cds; mitochondrial

GenBank: EU702196 1
EASTA  Graphics PopSet

Go to: [v)

LOCUS EUT02196 825 bp LHA linear INV 12-RFR-201l@

DEFINITICN Macrothrix elegans wvoucher ZPLMX173 cytochrome oxidase subunit 1
(COI) gene, partial cds; mitochondrial.

LCCESS5ICH EUT02196

VERSICH EUT02196.1

KEYWORDS BELRCODE. :

SCURCE mitochondrion Macrothrix elegans El mlsmo

ORGANISM Macrothrix elegans , .

Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Crustacea; Branchiopoda; (38}?(3(:1rI1(311
Diplostraca; Cladocera; Anomopoda; Macrotrichidae; Macrothrix.

REFERENCE 1 (bases 1 to 625)
LOTHCRS Elias-Gutierrez,M., Martinez Jeronimo,F., Ivanova,N.V., en GenBank
Waldez-Moreno,M. and Hekbert,P.D.H.
TITLE LHA karcodes for Cladocera and Copepoda from Mexico and Guatemala,
highlights and new discoveries
JOURNAL Zootaxa 1839, 1-42 (2008)
REFERENCE 2 (bases 1 to &2E5)
AUTHCRS Elias Gutierrez,M., Martinez Jeronimo,F., Ivanowva,N.V., Valdez
Moreno,M. and Hebkert,PF.D.H.
TITLE Direct Submission
JOURNAL Submitted (06-MRY-2008) Agquatic Ecology and Systematics, El1 Colegio
de la Frontera Sur, &v. Centenaric Em 5.5, Chetumal, Quintana Roo
77014, Mexico
FELRTURES Location/Qualifiers
source 1..625
Jorganism="Macrothrix elegans"
forganelle="mitochondrion"
/mol_type="genomic DNA"
fspecimen_vcucher="ZPLMXlTS"
/fdb_xref="BOLD: 2-0a"
fdb_xref="taxcn:
fcountry="Guatemala: Rlta Verapaz"
flat_lon="15.93 N B W"
fecollection date="05-Mar-2006"
fecollected by="Manuel Elias Gutierrez & Fernando Martinez"™
fidentifiea_by="nanuel Elias Gutierrez"
fPCR_primers="fwd_name: LCC1480, fwd_seq:
ggtcaacaaatcataaagatattgg, rev_name: HCO2Z198, rev_seq:
taaacttcagggtgaccaaaaaatca”
<l..7825
fgene="COI"
<l..»825
Sgene="COI"
/codon_start=2
ftransl table=5
fprcduc€="cytcghrcme oxidase subunitc 1"
/protein id=" g227.1"
ftranslation="TLYFMFGIWAGMVGTALSMLIRAFLGQAGSLIGDDQIYNVIVIA




ftranslaEicn="?:TFHFEIWREH?ETELEH:IRRELL_

SIFSLHLAGISSTLGATNFITTIINMRSHGH
IPLEFAWAVEITE LLLS LAGATTMLLTD TSFEFDEAG"
ORIGIN




'l ANNUAL
{\ ¥l REVIEWS

Annual Review of Entomelogy

Andrew Edward Z. Short,* Torsten Dikow,?
and Corrie 5. Moreau?

Hoy se tienen las mas grandes colecciones a nivel global:
Mas de 500 millones de especimenes solo de insectos
LLa mayor parte se estan digitalizando hasta en 3D

Se esta buscando la forma de secuenciar especimenes
preservados, incluso con nuevas tecnologias



Cada dfa las imagenes del material en coleccion son mas perfectas

Friedrich et al., 2014

ver : https://wwwlivescience.com/45086-3d-insects-system.html



Cada dia cobran mas relevancia las
colecciones cientificas para los interesados en
biologia molecular

MOLECULAR ECOLOGY
RESOURCES

Molecular Ecology Respurces (2016) 16, 487-497 doi 101111,/ 175505558 12474

DNA barcodes from century-old type specimens using
next-generation sequencing

SEAN W. J.PROSSER, JEREMY R. DEWAARD,* SCOTT E. MILLERt and FPAUL . . HEBERT?

Fixation, description and DNA barcode of a neotype for Botryllus
schlosseri (Pallas, 1766) (Tunicata, Ascidiacea)

Por: Brunetti, R (Brunetti, F!i::::an:l::r][l] : Manni, L (Manni, LL|ci-5|][2] ; Mastrototaro, F (Mastrototaro,
Francesco)l 341 Gissi, C (Gissi, E.;urn‘ual.:'u][E-'ﬁ I, Gasparini, F (Gasparini, Fabic:]u[ 2]
Ver ResearcherlD y ORCID

ZOOTAXA
Volumen: 4353 Numero: 1 Paginas: 29-50




Y se estan buscando metodologias para recuperar
codigos de barras de material en colecciones

RESEARCH ARTICLE

Assessing DNA Barcodes for Species
Identification in North American Reptiles and
Amphibians in Natural History Collections

E. Anne Chambers'**, Paul D. N. Hebert®

1 Department of Integrative Biology, University of Texas, Austin, Texas, United States of America, 2 Centre
for Biodiversity Genomics, Biodiversity Institute of Ontario, University of Guelph, Guelph, Ontario, Canada

* gachambersd ubexas. ady

Plos One, 2016

Sequence recovery declined with specimen age, and variation in recovery success was
noted among collections. Within collections, barcodes effectively flagged seven mislabeled

tissues, and barcode fragments were recovered from five formalin-fixed specimens.




A‘ 15/* &)
\f fy ;\ ¥
~.f( * ¢ - g i
. é$al%
DAPHNIA sQ8 0 i F
fusca - )
Lactle gain pin . - QJ . .
8/ T AN,

t?\
V. Karinek set. ? J ¥ g ﬁ

Foto: Lucia Montes

Sin embargo todavia falta mucho para
darle la relevancia que merecen las
colecciones cientificas




Identification:
tinkia laevigata

D

Gracias!

P y
Distribution Map......ccoimeii seniia
vouchered Specimen UDetails......
Species Information Page.. ......
Ok A Barcoda racults:

El regalo de los tax6nomos a B0 0 )

los que no saben taxonomia N A
b
pero requieren reconocer las
especies con que trabajan
Contacto: melias@ecosur.mx
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EEREBRERENE

WG 4.3 Handheld Barcoder:
A Field Guide for the Third Millenium
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