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Severe mortality of overstorey aspen (Populus
tremuloides) following the 2001-2002 drought
inthe parkland zone of Saskatchewan, Canada

orest perturbations due to climate change

Drought-induced mortality of Pinus Climate-induced mortality of Pinus
Y Spain (April 2006) sylvestris, Valais, Switzerland (1999)

Pinus yunnanensis stand, Yunnan

Province, China, showing mortality

induced by a drought that resulted in
of y

and Tomicus minor shoot beetles

from 2003 to 2005 (July 2005)

Drought-induced death of Acacia
aneura, eastern Australia (2007)
¥

United

Mortality after warm drought in the early 2000s, Jemez Mountains, New Melc,

States: left, Pinus ponderosamortality (July 2006): right, mass mortality of

Pinus

Note: Only

duli d Juniperus survivors (May 2004)

A duststorm blows

3 through a stand of
ol Acacia albidain the
#*  Senegalese Sahel

where dieback was
documented in the last
half of the twentieth
century (1993)
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Cedrus atlanticamortality triggered by drought, Belezma National Park,

Algeria, with surviving understorey including Quercus ilex (2007)

of in mixed

N. yi-A us stand,

induced by a warm drought in 1998-1999, i

northern Argentina Dieback and decline of Juniperus
2004) procera, Saudi Arabia (March 2006)

the Tabl many additional localiti inAllen etal., 2009.
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Dead wood management

 How to manage forest diebacks i1s a significant concern for forest stakeholders.

 What should be done with the large volumes of dying trees and fresh deadwood
(salvage logging, sanitation salvage) ?

Activists Protest Logging In
Poland's Ancient Forest

© 29 days ago

DOES SALVAGE LOGGING MAKE
THINGS BETTER OR WORSE?

January 14,2015 Conservation This Week = 2 Comment
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(Global insects decline ?

WHERE HAVE ALLTHE INSECTS GONE?

Surveys in German nature reserves point to a dramatic decline in
insect biomass. Key members of ecosystems may be slipping away

Insectageddon: farming is more

More than 75 percent decline over 27 years in C atastrophic than climate breakdown
total flying insect biomass in protected areas George e e

Caspar A. Hallmann'*, Martin Sorg?, Eelke Jongejans', Henk Siepel’, Nick Hofland’,
Heinz Schwan?, Werner Stenmans?, Andreas Miiller?, Hubert Sumser?, Thomas Horren?,

Dave Goulson?®, Hans de Kroon'!

Warning of 'ecological Armageddon'’ after
dramatic plunge in insect numbers

Three-quarters of flying insects in nature reserves across Germany have vanished in 25
years, with serious implications for all life on Earth, scientists say

Insects A giant insect ecosystem is collapsing

due to humans. It's a catastrophe
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Thesis aims

« Quantify the ecological impact of climate-induced forest die-offs and
salvage logging on arthropod communities

« Develop biomonitoring pipelines for forest biodiversity

This presentation will focus on:

 What is the species richness in arthropods ?

 Temporal turnover

 Test DAMe bioinformatic pipeline
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Situation of Silver fir in France
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Situation of Silver fir in France

trees

Proportion of dominant trees
with more than 25% of dead
branches

More than 35%
From 20 to 35%

From 10 to 20%
Less than 10%

No tree in that case

Number of living and dominant

® More than 100

From 50 to 100
From 25 to 50
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Experimental design
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Ecological parameters

Mistletoe Perennial polypore Invertebrate nest Pulpy agaric

Largest @ >20cm Largest 8 >5¢cm Presence Largest @ >5cm or cluster of > 10 fruiting
bodies

Micro-dendrohabitat assessment

ARCHI method (Assess health state of dominant trees)

Stand structure, canopy openness, dead
wood volume, large tree density...
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Biomonitoring using mass-trapping samples

« Sampling each month over 4 months
(from May to September)

. samples

* 448 Polytrap samples

. ersity Vid
.. o of biodive
monitoring

Methods in Ecology and Evolution

Methods in Ecology and Evelution 2012, 3, 613-623 doi: 10.1111/1.2041-210X.2012.00198 x

Biodiversity soup: metabarcoding of arthropods for
rapid biodiversity assessment and biomonitoring

Douglas W. Yu"?*t, Yinqgiu Ji't, Brent C. Emerson?{, Xiaoyang Wang', Chengxi Ye',
Chunyan Yang' and Zhaoli Ding®
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Sample preparation

Trap filtration

Drying and
homogeneization

Grinding
<+

DNA extraction

11
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Twin-tagging dual indexing PCRs

Primer Forward

) tag N\, Primer Amplicon PCR
Genomic DNA using tailed-PCR primers
5 Region of interest 3’
= 5 COl1or18S 5
Reverse ™ Primer
l Primer tag

 DNA Quality control post extraction

« 313bp COI barcode fragment

 Highly degenerated primers
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Twin-tagging dual indexing PCRs

Primer Forward

; Ampli PCR
Genomic DNA - \“ us::: ta':::d'jPCR primers
5' 33
3 5
Reverse ™ Primer
. . l Primer tag
 DNA Quality control post extraction AMPure XP bead purification
Quantification, Normalization, Pooling Ligati ’
. h gation of Y-adapters
End-Repair & A-tailing using TruSeq Library
PS adapter l Preparation Kit
« 313bp COI barcode fragment —— indexed
indexed E:> - @ P7 adapter
PfrsSs. A

/

P7 adapter
« Highly degenerated primers / l PS adapter

Leray et al., 2013

Geller et al., 2013

\ Leray et al., 2016 (Chap 14)
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Twin-tagging dual indexing PCRs

 DNA Quality control post extraction

« 313bp COI barcode fragment

 Highly degenerated primers

Leray et al., 2013

Geller et al., 2013

\ Sequencing (lllumina MiSeq)

| Results ‘ Discussion
Primer Forward Ambli PCR
t Pri mplicon
Genomic DNA - i using tailed-PCR primers
5 4
3 5’
=i
Reverse ™ Primer
l Primer tag
AMPure XP bead purification
Quantification, Nt?rmahzat:-nf.m, Pooling Ligation of Y-adapters
End-Repair & A-tailing using TruSeq Library
PS adapter Preparation Kit
Indexed
[ |
Indexed E() P7 adapter

h

AMPure XP bead purification

Quantification, Normalization, Pooling

v

Leray et al., 2016 (Chap 14)
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Bio-informatic pipeline

Zepeda-Mendoza et al. BMC Res Notes (2016) 9:255
DOI 10.1186/513104-016-2064-9 BMC Research Notes

DAMe: a toolkit for the initial e
processing of datasets with PCR replicates

of double-tagged amplicons for DNA
metabarcoding analyses

Marie Lisandra Zepeda-Mendoza'", Kristine Bohmann', Aldo Carmona Baez"? and M. Thomas P. Gilbert'

15
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Bio-informatic pipeline
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Bio-informatic pipeline

Sample N —_— 0 e
a ‘ b % Y j 1 v i1 . i
Tagged Targeted barcode Tagged
l forward sequence reverse
DNA extraction primer primer
/ l \ 1) Tag-jumping
Barcode , - sl - . . Un-useditag
amplification i+ combination
with tagged ey 2) Chimeras
e R
PCR PCR PCR replicate
; ; ‘ replicate 1 replicate 2 N | . TR
Pooling tasse_d amplnc9ns P P » ) 3) PCR/sequencing errors /£ "\ Sequences from
Sequencing library build
; I o | PCRrep 1
Library amplification /
- —) —_—— e e Sequences from ) Sequences from
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Bio-informatic pipeline

Minimum 4 reads in each of the 3 PCR replicates

Sumaclust

Chimeras removal

<: OTU 97% clustering

Taxonomic assignment

RDPClassifier

3756 OTUs
after Arthropod 80% filtering and sample selection

18
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Species richness for Malaise traps

3756 OTUs found

Chilopoda Collembola
Arachnida 2 12

66
Malacostraca \\/A‘ Diplura
1 T 1

|
Insecta

3669

18 Insecta orders represented

Hemiptera

116 Others

Diptera

Lepidoptera __ I_ 1534

512

I
Hymenoptera
1087

19



| Results |

Species richness for Malaise traps

3756 OTUs found 18 Insecta orders represented
Chilopoda__Collembola
Arachnida 2 12 8
" \ 4‘ o ) Hemiptera
Malacostraca Diplura — 116 Others
1 T 1 \ (88
Diptera
Lepidoptera __ I_ 1534
512

[ Hymenoptera
Insecta 1087
3669
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Trap composition

Number of OTUs per bulk sample
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Discussion

Nbulk samples= 211

i
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Introduction

Min =18 | Max =223 | Mean ~110

Method | Results

Trap composition

Number of OTUs per bulk sample

Number of bulk samples per OTU

Bombus lucorum

Vespula vulgaris

Discussion

Nbulk samples= 211

Bombus pascuorum

22
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High temporal turnover from May to August
3756 orus

1995 OTUs 1894 OTUs

May
1519 orus

August
1527 orus

Jaccard Index ; 7.

ay / August

=0.35

23



Future work

Expand reference libraries (saproxylic beetles)
Improve taxonomic assignment into the bioinformatic pipeline
Reanalize with new version DAMe 2.0 incoming

Compare with other bioinformatic methods (mBRAVE, CROP...)

Analyze Polytrap (ethanol e DNA metabarcoding)

Perspectives

24
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Detection of pests and invasive species

ICONOGRAPHIA COLEOPTERORUM POLONIAE
Copyright © by Lech Borowiec

1.0mm

0.5mm 1.0cm

Hylesinus toranio Xylosandrus germanus Vespa vetulina

26



Degradation of samples

Pre-PCR migration and rincing test
for MPG removal

RO RO 2lysis R1 R1 2lysis R2 R2 2lysis R3 R3 2lysis SF FX

1000
800
600

RO: no rincing | R1: rincing with 2x100mL water | R2: rincing with 2x100ml ethanol | R3: rincing with 100ml ethanol + 100ml water



Heatmap of primer-tag combinations




Number of sequences

Number of sequences

Length control of the reads

Sequence length distribution: Pool 1 Sequence length distribution: Pool 2
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Reference library for saproxylic beetles

1571 861

vouchers

species

Common order: Coleoptera
Elateridae (family): 278
Cerambycidae (family): 253

Curculionidae (family): 145
Tenebrionidae (family): 126
Ptinidae {family): 109
Eucnemidae (family): 54

Melandryidae (family): 54

46 others (family): 552 J




