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INTRODUCION
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Camaron soldado, quisquilla... (Plesionika edwardsii

Imaxe de Luis Sanchez Tocino (Universidad de Granada). Fonte: https://litoraldegranada.ugr.es/el-litoral/el-litoral-
sumergido/fauna/artropodos/crustaceos/decapodos/carideos-2/plesionika-edwardsii/

ICTIO.TERM. “Plesionika edwardsii (Brandt, 1851)”. Recuperado de: http://www.ictioterm.es/nombre_cientifico.php?nc=231(20/10/2024)


https://litoraldegranada.ugr.es/el-litoral/el-litoral-sumergido/fauna/artropodos/crustaceos/decapodos/carideos-2/plesionika-edwardsii/
https://litoraldegranada.ugr.es/el-litoral/el-litoral-sumergido/fauna/artropodos/crustaceos/decapodos/carideos-2/plesionika-edwardsii/
http://www.ictioterm.es/nombre_cientifico.php?nc=231
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O Crustaceo decédpodo de até uns 17 centimetros de
lonxitude.

O Habita nun rango de profundidade entre 200-500
metros. Ligada ao fondo marifio pero con migracions
verticais a traveso da columna de auga.

O Importante recurso pesqueiro no Mediterraneo
occidental. O total de capturas en Espafa ascendeu a
~400 toneladas de peso vivo (2022), cun valor medio
nas lonxas duns 17 euros/kg.

Imaxe de Luis Sanchez Tocino (Universidad de Granada). Fonte: https://litoraldegranada.ugr.es/el-litoral/el-litoral-
sumergido/fauna/artropodos/crustaceos/decapodos/carideos-2/plesionika-edwardsii/



https://litoraldegranada.ugr.es/el-litoral/el-litoral-sumergido/fauna/artropodos/crustaceos/decapodos/carideos-2/plesionika-edwardsii/
https://litoraldegranada.ugr.es/el-litoral/el-litoral-sumergido/fauna/artropodos/crustaceos/decapodos/carideos-2/plesionika-edwardsii/
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[ Secos: montes submarinos que se agrupan en
extensas mesetas, habitats para unha multitude
de especies de elevado valor ecoloxico e
econdmico (caladoiros de pesca).

b
los Oly

1 Debido a localizacion en diferentes secos, aos
diferentes réximes hidrograficos e as
correntes marinas existentes as poboacions do
mar de Alboran poderian presentar un certo grao
de illamento xenético.

Seco de Torrox

%

Seco de Motril y
Sequillo

Isid de lbw_/_\

Fonte: Diputacién de Granada



ADN: A linguaxe davida

SNP: Polimorfismo de nucleétido tnico
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Individual 1
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ATCGAATGTC. . .
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CGATATTCCATCGAATGTC. ..
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Va aditi\
BATCGAATGTC. ..
CGATATTCCHATCGAATGTC. ..

Fonte da imaxe (OpenClipart-Vectors; Pixabay):
https://pixabay.com/vectors/genetics-chromoso

mes-rna-dna-156404/



https://www.genome.gov/genetics-glossary/Single-Nucleotide-Polymorphisms
https://pixabay.com/vectors/genetics-chromosomes-rna-dna-156404/
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‘ CA-056 | Xenoma completo (~17 xigabases) ‘

AGCACCCACTCGGCAGGGATTTGCATCTCAGTTTAA

Alfl encima de restricion
(tesoira molecular)

Sfa C kS AGCACCCACTCGGCAGGGATTTGCATCTCAGTTTAA ||
T

AGCACCCACTCGGCAGGGATTTGCATCTCAGTTTAA
SNP 154_26 (C A-056) AGCACCCACTCGGCAGGGATTTGCATCTCAGTTTAA | Sx
T/ AGCACCCACTCGGCAGGGATTTGCATCTCAGTTTAA
Profundidade de AGCACCCACTCGGCAGGGATTTGCATCTCAGTTTAA
AGCACCCACTCGGCAGGGATTTGCACCTCAGTTTAA
cobertura = 7x AGCACCCACTCGGCAGGGATTTGCACCTCAGTTTAA Ix

Stacks 2: 8
Rochette NC, Rivera-Colén AG, Catchen JM. (2019). Stacks 2: Analytical methods for paired-end sequencingimprove RADseq-based population genomics. Molecular Ecology; 28: 4737-4754. https://doi.org/10.1111/mec.15253
Catchen JM, Amores A, Hohenlohe P, Cresko W, Postlethwait JH. (2011). Stacks: Building and Genotyping Loci De Novo From Short-Read Sequences. G3 Genes|Genomes|Genetics; 1: 171-182. https://doi.org/10.1534/g3.111.000240



https://doi.org/10.1111/mec.15253
https://doi.org/10.1534/g3.111.000240
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METODOLOXIA | PAQUETES DE R
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Localidade Caddigo Océano/mar N mostras
Illas Canarias CA Atlantico 28
Huelva HU Atlantico 24
Seco de Motril SM Mediterraneo 24
Seco de los Olivos SO Mediterraneo 28
Seco de Torrox ST Mediterraneo 24
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FastQC e multiQC: 11
Andrews S. (2010). FastQC a Quality Control Tool for High Throughput Sequence Data. [Online]. Available online at: http://www.bioinformatics.babraham.ac.uk/projects/fastqc/
Ewels P, Magnusson M, Lundin S, Kéaller M. (2016). MultiQC: summarize analysis results for multiple tools and samples in a single report. Bioinformatics; 32: 3047-3048. https://doi.org/10.1093/bioinformatics/btw354



http://www.bioinformatics.babraham.ac.uk/projects/fastqc/
https://doi.org/10.1093/bioinformatics/btw354
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e (Il §

SNP1
SNP2
SNP3
SNP4

Xenoma de referencia

TIE Bowtie

Bow An ultrafast memory-efficient short read aligner

Stacks

Panel bruto de SNPs
VCF: 4.76 xigabytes!
GENEPOP: 1.19 xigabytes!

R i Studio §

Langmead B, Trapnell C, Pop M, SalzbergS. (2009). Ultrafast and memory-efficient alignment of short DNA sequences to the human genome. Genome Biology; 10: R25. https://doi.org/10.1186/gb-2009-10-3-r25



https://doi.org/10.1186/gb-2009-10-3-r25
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METODOLOXIA | PAQUETES DE R
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h)
rx Convert to GENEPOP format %-
genepop_unflatten() S
Standardize sample identification Popu lation %)
genepop_ID() allele frequencies 3
\ ) / Simulate geneotypes %,
Evalute fst for unlinked loci  ¢---+----. GENEPOP aIIeIeotypi_genepop() S 8 c Br=R
genepop. toploci() | # Crear un obxecto vectorial en R coa lista de SNPs a eliminar, co formato
: - ~, Calculate pop:wulaﬁon-locus g adecuado
ot specific allele frequencies g
Evaluate metadata ‘ genepop_allelefreq() §
genepop_detective() & blacklist<-read.table(file = "blacklist.txt", header = FALSE)
: . £ | blacklist _T<-t(blacklist
— GENEPOP oD Ragﬁgmgtrat?i;%sample _g = ( )
Parse loci and-or populations [ .. & s ~, S5 g .
subset_genepop() ¢ d o S blacklist _V<-as.vector(blacklist _T)
- "I > - K} Parse individual samples =
ange population grouping ¢ *, subset_| _individual() .. . . q
subset, genepop. agoregate() S geﬁp: i # Eliminar os SNPs de baixa calidade usando o paquete {genepopedit}
v ¢
Rename populations or cha‘r.\ge sample II;s Reortrer populations ;T m . . )
subset_genepop_rename() genepop_reorder() 5 subset_genepop(genepop="1.Plesionika_N128_XXX_SNPs.gen", keep = FALSE,
AN / subs = blacklist _V, path = "2.Plesionika_N128_XXX SNPs.gen")
genepop_GSlsim() ‘ GENEPOP ‘\genepop unflatten() L . d d
genepop_colony() . S . I # Ler o novo arquivo genepop usando o paquete {adegenet}
...... R T > .. .
genepop_assigner) £ 7 AN T, genepopfiatiend y read.genepop("2.Plesionika_N128_XXX _SNPs.gen",ncode = 3L,quiet = FALSE)
genepop_bgc() ¢ * genepop_structure() g.\
genepop_fstat() ¢ v 4 genepop_newhybrids() §
genepop_treemix() §'
Standalone Format data )
W, PGDSpIdeR()—» As referencias do software citado no Resumo pddense consultar usando este QR

Fonte imaxe (GitHub): https://github.com/rystanley/genepopedit



https://github.com/rystanley/genepopedit
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genepop: Population Genetic Data Analysis Using Genepop

Makes the Genepop software available in R. This software implements a mixture of traditional population genetic methods and some more focused developments: it computes exact tests for Hardy-Weinberg equilibrium, for population

differentiation and for genotypic disequilibrium among pairs of loci; it computes estimates of F-statistics, null allele frequencies, allele size-based statistics for microsatellites, etc.; and it performs analyses of isolation by distance from
pairwise comparisons of individuals or population samples.

Version: 1.2.2

Imports: Rcepp (2 0.12.10), stringr

LinkingTo: Repp, ReppProgress

Suggests: testthat, knitr, shiny

Published: 2023-01-19

DOI: 10.32614/CRAN.package.genepop

Author: Francois Rousset [aut, cre, cph], Jimmy Lopez [ctb], Alexandre Genin [ctb], Khalid Belkhir [ctb]
Maintainer: Francois Rousset <francois.rousset at umontpellier.fr=

License: CeCILL-2

URL: https://www.r-project.org, https://kimura.univ-montp2.fr/~rousset/Genepop.htm
NeedsCompilation: yes

Citation: genepop citation info

Materials: NEWS

CRAN checks: genepop results Fonte (CRAN): https://cran.r-project.org/web/packages/genepop/index.html

# Obtencion da Fg; global e outros estatisticos F
genepop::Fst("N128b_6x_360_DEF.recode.txt",sizes = FALSE,pairs = FALSE,outputFile = "N128b_6x_360.FST",dataType = "Diploid")
# Test Hardy-Weinberg

genepop::test. HW("N128b_6x_360_DEF.recode.txt"which ="Proba",outputFile = "N128b_6x_360.P",enumeration = TRUE,verbose =
interactive())

# Estimacions da diversidade xenética

genepop::genedivFis("N128b_6x_360_DEF.recode.txt",sizes = FALSE,outputFile = "N128b_6x_360.DIV",dataType = "Diploid"verbose =
interactive())



https://cran.r-project.org/web/packages/genepop/index.html
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MOLECULAR ECOLOGY

RESOURCES # Ler o arquivo cos xenotipados en formato genepop usando o paquete {adegenet}

Resource Article

genind<-read.genepop("N128b_6x_360_DEF.recode.gen",ncode = 3L,quiet =
FALSE)

StAMPP: an R package for calculation of genetic differentiation
and structure of mixed-ploidy level populations

Luke W. Pembleton i Noel O. 1. Cogan, John W. Forster # Conversion dun obxecto genind nun obxecto genlight {dartR}
First published: 06 June 2013 | https://doi.org/10.1111/1755-0998.12129 | Citations: 479

genlight<-gi2gl(gi = genind,parallel = TRUE,verbose = NULL)

POF % TOOLS <« SHARE

# Estimacion da Fg; por pares de localidades {StAMPP}

Statistical Analysis of Mixed Ploidy Populations output<-stamppFst(genlight,nboots = 10000,percent = 95,nclusters = 20)
R # Exportacion dos resultados {base}

SN write.matrix(output$Fsts,file = "matrix_Fst_B10000_n128_Plesionika.txt")
| \

_ _ write.matrix(output$Pvalues,file = "matrix_Pvalues_B10000_n128_Plesionika.txt")
Documentation for package ‘StAMPP’ version 1.6.3

- DESCRIPTION file out_Boots<-outp ut$Bootstra ps

* Package NEWS.

Help Pages out_Boots_t<-t(out_Boots)

potate Example genotype input format write.table(out_Boots_t,file = "boots_10000_n128_Plesionika.txt")
potato.mini Smaller example genotype input format

stampp2genlight Convert StAMPP genotype data to genlight object

stamppAmova Analysis of Molecular Variance

stamppConvert Import and Convert

stamppFst Fst Computation

stamppGmatrix Genomic Relationship Calculation

stamppMeisD Genetic Distance Calculation
stamppPhylip Export to Phylip Format

16
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# Obtencién do numero mais probable de clusteres empregando o BIC (Bayesian Information
Criterion) {adegenet}

Exploratory Analysis of Genetic and Genomic Data
R Clusters_Plesionika<- find.clusters(genind_Plesionika_N128, max.n.clust=20, n.iter =

1000000, n.start = 100)

DO # DAPC {adegenet}
Documentation for package ‘adegenet’ version 2.1.10 Plesionika_N128_DAPC<-dapc(genind_Plesionika_N128,genind_Plesionika_N128$pop,n.pca
" DRSSO = 30,var.contrib = TRUE, var.loadings=TRUE)
Help Pages
[ sscocremiunorrsuvwxms | # Grafico de dispersion cos resultados do DAPC
~-A-- myCol <- c("dodgerblue",'blue","darkolivegreen","darkolivegreen4""darkolivegreen2")
a scare Compute and optimize a-score for Discriminant Analysis of Principal
'7 Components (DAPC) 1A 1 4 a3
addStrata Accezs and manipulate the population strata for genind or genlight objects. ## CreaCIOn dun aI’QUIVO SVG (Scalable VeCtor Gl’aphICS) {grDeVIces}
addStrata-method Access and manipulale the population strata for genind or genlight obJ:ec:ts.
St meod Accees and maniete e popleton et orsening o senient e, || SVE("20240514_Plesionika_N128_30p_DAPC.svg")
adegenet The adegenst package
e e e resources or adegenct scatter(genind_Plesionika_N128_DAPC,legend = TRUE, scree.da=TRUE, scree.pca =
iﬁgz::ﬁg:; iiiitsif:;etr:;zrc:gseii?:a resources for adegenet TRU E’CStar = TRU E’ COl: myCOl)
dev.off()

17
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Structure Software

Pritchard Lab, Stanford University

Home Research Publications Software Data Contact Lab Members Join Us

The program structure is a free software package for using multi-locus genotype data to investigate population
structure. Its uses include inferring the presence of distinct populations, assigning individuals to populations,
studying hybrid zones, identifying migrants and admixed individuals, and estimating population allele
frequencies in situations where many individuals are migrants or admixed. It can be applied to most of the
commonly-used genetic markers, including SNPS, microsatellites, RFLPs and AFLPs.

In 2016 John Novembre wrote a short historical perspective of Structure.

N R RN .

Download Structure 2.3.4.

fastSTRUCTURE for large SNP datasets is out now! Links to the preprint and software (beta release) by
Anil, Matthew and Jonathan.

‘What to cite: The basic algorithm was described by Pritchard, Stephens & Donnelly (2000). Extensions to the
method were published by Falush, Stephens and Pritchard (2003), and (2007) and Hubisz, Falush, Stephens
and Pritchard (2009).

Fonte: https://web.stanford.edu/group/pritchardlab/structure.html

XENOMICOS

Eu estiven ali Gandalf, fai 3.000
anos, cando Isildur executou

aquela andlise..., que ainda dura.

18
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OPENaACCESS Freely available online @.PLOS ‘ ONE

Structure Software ParallelStructure: A R Package to Distribute Parallel Runs

of the Population Genetics Program STRUCTURE on
Home Research Publications Software Data Contact Lab Members Join Us M u Iti -C o re C o m p Ute rs

Francois Besnier”, Kevin A. Glover'?
The program structure is a free software package for using multi-locus genotype data to investigate population
structure. Its uses include inferring the presence of distinet populations, assigning individuals to populations,
studying hybrid zones, identifying migrants and admixed individuals, and estimating population allele
frequencies in situations where many individuals are migrants or admixed. It can be applied to most of the

commonly-used genetic markers, including SNPS, microsatellites, RFLPs and AFLPs.
In 2016 John Novembre wrote a short historical perspective of Structure.
M IO T T T T - [ 17416_Plesionika_N128sh E3

%H!/bin/bash
# this file is 17416 Plesionika N128.sh

30"

SBATCH -t 28:00:00

SBRATCH -c 30

SBATCH --mem-per-cpu 1G CES A
SBATCH --mail-type=all /

SB.

ATCH —-mail-user=adrian.casanovalusc.es

1 Department of Population Genetics, Institute of Marine Research, Bergen, Norway, 2 Department of Informatics, Faculty of Mathematics and Natural
Sciences, University of Bergen, Bergen, Norway

Download Structure 2.3.4.

fastSTRUCTURE for large SNP datasets is out now! Links to the preprint and software (beta release) by
Anil, Matthew and Jonathan.

Lo Lo B

‘What to cite: The basic algorithm was described by Pritchard, Stephens & Donnelly (2000). Extensions to the
method were published by Falush, Stephens and Pritchard (2003), and (2007) and Hubisz, Falush, Stephens
and Pritchard (2009).

-1

e e ol o

GALICIA SUPERCOMPUTING CENTER

Fonte: https://web.stanford.edu/group/pritchardlab/structure.html

10 Rscript 17416 Plesionika N128.R

4

# Analise de ParallelStructure no CESGA (Centro de Supercomputacion de Galicia)
library("ParallelStructure")
parallel_structure(structure_path="/home/usc/ge/acc/R/x86_64-pc-linux-gnu-library/", joblist="17416_Plesionika_N128_job", n_cpu=30,

infile="./N128b_6x_360_DEF.recode.stru", numinds=128, numloci=17416, printghat=1, plot_output=0,onerowperind=0,locprior=0,noadmix =
0,popflag = 0,usepopinfo = 0,freqscorr = 1,markernames=1)



https://web.stanford.edu/group/pritchardlab/structure.html
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RESULTADOS
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A diversidade xenética € a materia prima da evolucion

o
o

<
o

0.2

Diversidade xenética (He)
0.1

0.0

CA HU SM SO

Localidades

ST
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F<; (Indice de fixacién): Diferenciacion xenética entre localidades

CA HU SM SO ST

CA _ Hok Hok kK kK
HU | 0.016 — Sk Jok kK
SM |0.008 0.006 — * NS
SO | 0.008 0.006 0.001 — NS
ST | 0.008 0.006 0.000 0.000 —

*** p -valor < 0.001, ** p -valor < 0.01, * p -valor < 0.05, NS Non Significativo

Fe; global = 0.0062

22
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Varianza conservada: 30,6% : ES\ | Afldntico

\@
-
K=6

CA HU SM SO ST L CA

PCA eigenvalues DA eigenvalues

° SM
° SO
ST

Albordn

[ HU |

Océano Atlantico Mar de Alboréan (Mediterrdaneo)

l
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Varianza conservada: 30,6%

° CA
° HU
° SM
° SO

ST

| Afldntico

Albordn

CA

PCA eigenvalues

i

IE eigenvalues

Frecuencia alélica
0.4 06 0.8 1.0

0.2

0.0

0.8 1.0

0.6

Frecuencia alélica
0.4
1

0.2

0.0

SNP  1197303:24:+

SNP  247917:26:+

CA HU SM SO ST
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Xerando mais resultados...

25



X1 XORNADA DE USUARIOS DE E EN GALICIA

PRIMEIRAS CONCLUSIONS
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1 As localidades de quisquilla do Mar de Alboran poderian ser incluidas na mesma Unidade
de Xestion (MU, Management Unit).

[ A diferenciacidn xenética coas localidades atlanticas foi moi baixa, especialmente coa das
Illas Canarias a pesares de estar a mais de 1.000 quilometros de distancia.

O E posible que nas diferentes caracteristicas organolépticas que a quisquilla poida
presentar haxa un maior peso das variables ambientais respecto as variables xendmicas.

27
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O melloR traballo, en equipo
(p-valor < 0.00000000000001)

Este traballo realizouse no marco do proxecto "Analisis genético de Plesionika edwardsii en poblaciones del Mar de Alboran (PLESIGEN)” B-BIO-678-UGR20, financiado polos
Proyectos I+D+i del Programa Operativo FEDER Andalucia 2020 de la Consejeria de Transformacién Econdmica. Industria, Conocimiento y Universidades de la Junta de Andalucia. Adrian
Casanova é financiado por un contrato posdoutoral Xunta de Galicia-Campus Terra (2022). Agradecemos o apoio bioinformatico do CESGA.

ASOCIACION 5 i) CONSELLERIA DE EDUCACION,
A oPP e UNIVERSIDAD U C CAMPUS 1l XUNTA CIENCIA, UNIVERSIDADES E
Junta de Andalucia 85 EES{\%)JTES?S DE GRANADA TERRA +Y+ DE GAL'CIA

FORMACION PROFESIONAL
Consejeria de Transformacién Econdmica,

Industria, Conocimiento y Universidades
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