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NapakoAoUOnon BaAacoiwv mAnBuopwv

KAaoowkéc péBodol >
Ynoektipnon petafAntwv nAnOuoULAKAC KATAOTAONG

(Katsanevakis et al. 2012)

Mpaktikoi meplopiopoi:

AvokoAia mpooBaonc, 1.x. BaBoc¢ ko TUTTOG UTTOCTPWATOC,
AtpoodalplkeC cuVONKeG,

Xpovog, Kot

Kootoc

sos EmeuBaTiIKEC - ALATOPAGOOUV TA TOTILKA OLKOCUCTALLOTA

(Katsanevakis et al. 2012, Deiner et al. 2017)
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PLOS ONE

RESEARCH ARTICLE

Harnessing the power of eDNA
metabarcoding for the detection of deep-sea
fishes

Beverly McClenaghan ', Nicole Fahner', David Cote®, Julek Chawarski %,
Avery McCarthy', Hoda Rajabi’, Greg Singer', Mehrdad Hajibabaei' **

—— - Species Genus Family
Contents lists available at ScienceDiract
. . . eDNA
Biological Conservation ONA e eDNA
/’/ / _7-~M\(1[ph Morph i
Jjournal homepage: www.elsevier.com/locate/biocon / \\
/ \
{ \
Special Issue Article: Environmental DNA ]l 8 4 l 10
. - - - - - I\ A‘
Environmental DNA - An emerging tool in conservation for monitoring @ poaaiey \..\ 4
past and present biodiversity . s
Philip Francis Thomsen, Eske Willerslev ” —
Centre for CeoGenerics, Natural History Musewm of Denmuark. University of Copenragen, @srer Voidgade 5-7, DK- 1350 Copenhagen, Denmark Fig 5. Comparison of the number of fish taxa detected at various taxonomic levels (species, genus, family) between sampling methods (eDNA

metabarcoding vs. capture and morphological identification using IKMT pelagic trawls) for a single sampling expedition kn 2019, Conventional methods
are shown in purpke and ¢DNA is shown in arange
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How does DNA Barcoding work ? = -
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https://www.biome-id.com/english-1/molecular-services-1/dna-barcoding/; retrieved on 03/11/2021

MAcovektipota eDNA

* EUKoANn ocuAloyn delypdtwv

*  Mn enepPatikn (dev xpelaletal va Bavatwbouv {wa)

*  Muwpotepo KOotog SetypatoAniog SSS

* Avixveuon neplocotepo elbwv ava detypatoAnpia og oxéon
LE TG KAOOOLKEC neBodoug

Ano nou npogpyetal to eDNA;

o Aépua, HaAALY, AETULO

* [leplexopevo evteplkol owAnva
*  JTMEPMATLKO UYPO, QLYQ,

* Alddopa uToAsippOTA
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1) Mooo X=E pmopoUe va oVIXVEUCOUE OTNV
EANGSa pe eDNA;

2) Eivalto eDNA amodoTlKOTEPO A0 TLIC KAAOOLKEC
nebodouc BlomapakolovOnong;
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1L vepoU x3

OiAtpa 0.22 pum

AONTTIKEC OUVONKEC




AGTGCTAGTCATCAGCTACATGCTAGCTA

TCATCAGCTACATGCTAGCTAAGTGCTAG

GCTACATGCTAGCTAAGTGCTAGTCATCA

CTAAGTGCTAGTCATCAGCTACATGCTAG

INVASION .

Evioxuon-PCR AAAnAouyion

(2) amves > @/
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(Leray-XT, Leray et al. 2013)
Il

’ 125 rRNA @

(MiFish, Miya et al. 2015)
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MOLECULAR ECOLOGY

RESOURCES

Resource Article

oBITooLs: @ uUNix-inspired software package for DNA metabarcoding

Frédéric Boyer, Céline Mercier, Aurélie Bonin, Yvan Le Bras, Pierre Taberlet, Eric Coissac B4

First published: 09 May 2015 | https://doi.org/10.1111/1755-0998.12428 | Citations: 528

Moplakec TaElVOULKA AELTOUPYLIKES povadec (MOTUSs)

Pisces
an N Review Article
Mediterranean Marine Science ’
Indexed in WoS (Web of Science, ISI Thomson) and SCOPUS
The journal 1s available on line at http//www.medit-mar-sc.net 20119
www.hemr.gr 3% E %’.ﬂ

DOI: http://doi.org/10.12681/mms.29106

Established non-indigenous species increased by 40% in 11 years in the Mediterranean Sea

Argyro ZENETOS!, Paolo G. ALBANO?, Eduarde LOPEZ GARCIAS3, Nir STERN?, Konstantinos TSIAMIS'
and Marika GALANIDI®

Generalized Additive Models (GAM): O ~ s(latitude) + s(longitude) + s(depth) + as.factor(species) + s(temperature) +
“mgcv” 1.8-34 (Wood et al. 2016) s(salinity) + s(NO,) + s(turbidity) + substrate

Permutational analysis of variance (PERMANOVA): O ~ substrate * season * area

“vegan” 2.6-2, function metaMDS (Oksanen et al. 2019)
Non-metric multidimensional scaling (NMDS): community composition ~ season / area / substrate

“vegan’ 2.6-2, function adonis2 (Oksanen et al. 2019)
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Occurrence ~ s(latitude)+s(longitude)s(depth)+as.factor(species)+s(temperature)+s(salinity)

Parametric terms:

Deviance explained = 22.5%

Adjusted R%= 15%

Estimate Std. Error z value Pr(>|z])
Intercept -2.3901 0.5453 -4.383 <0.001***
Fistularia commersonii 0.8613 0.678 1.27 0.20401
Lagocephalus sceleratus 1.4489 0.6508 2.226 0.02599*
Lagocephalus suezensis -1.5062 1.1534 -1.306 0.1916
Parexocoetus mento -1.5062 1.1534 -1.306 0.1916
Pterois miles 1.8214 0.6423 2.836 0.00457**
Sargocentron rubrum -1.5062 1.1534 -1.306 0.1916
Siganus luridus 1.1734 0.6612 1.775 0.07596
Siganus rivulatus 0.2641 0.7294 0.362 0.71726
Stephanolepis diaspros -0.7735 0.9114 -0.849 0.39602
Torquigener flavimaculosus -0.7735 0.9114 -0.849 0.39602
Upeneus pori -1.5062 1.1534 -1.306 0.1916
Significance of smooth terms:
edf Ref.df Chi.sq p-value
s(latitude) 1 1 3.405 0.065.
s(longitude) 1.121 1.227 0.485 0.6722
s(depth) 4.42 5.026 10.888 0.0568.
s(temperature) 1 1 4.79 0.0286*
s(sz linity) 1 3 1616 03134
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 Meyalo pnEpoc tou Eevikol LyBuonAnBuopol pmopet va avixveuBel pe eDNA
* Zevikd ibn LYBUL WV amaviwvtol o€ OAOKANPN TNV EAANVLKN OLKTOYPOLLUN

 H Beppokpaocia emnpedlel TNV avixvevon Eevikwy LyBuwv

. , , , , Avaykn yLo
Meploocotepa 6N aviyvevuOnkav pe eDNA o€ oxeon e SCUBA ANPEGTEPEC
, , , , , Baoelc
* MMepimou 1/3 twv etdbwv amo SCUBA dev aviyvelBbnkav amno eDNA .
ovadopac

Mropet to eDNA va ¢pavel yprnopo otn dtaxelplon
EEVIKWV/ELOBOAKWY ELOWV;
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HAO-DEMETER

Fisheries Research Institute

Onada Epyou:
XpuooUAa MkouprtiAn
BaoiAng NanaBavaociou
NikoAooc Kapuidng
YteAloc KatoaveBakng
Avtwvioc Malapng
Novaywwta =avOormouUAou
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