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Background

CHALLENGES IN THE 21st-CENTURY FOREST MANAGEMENT

Climate change Multi-purpose forests

Extreme temperatures
Timber production

Species Pests & Drought &

. ) i Biodiversit
switch diseases Fires 10diversity

Landscape

Public access, safety and recreation
Continuous Cover <:|
Forestry approach Water quality and flooding risk

Carbon management — both in the soil and in
standing timber

Cultural values — including archaeology,
history and community interest
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Background

CONTINUOUS COVER FORESTRY APPROACH

Development:

Even-aged plantations

Principles: 4 ‘El - | 4 | - | \

Ecosystem management Thinnings

Natural regeneration and disturbances
First stages of irregular stands
Work with site limitations 2

Irregular stand structure with a mixture of

ages and species
~ o
i
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Planting
Selection thinnings

Irregular, mixed stand



Background

UK POPULATIONS
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Background
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General aims of research

Hypothesis

The planted trees that composed the UK forests may not hold enough

genetic diversity to face the current and future disturbances.

So, how the gene pool is being transmitted to the offspring?

Objectives

Asses genetic diversity in canopy trees and compare it with the
genetic diversity that appears in natural regeneration seedling and
saplings.

Assess the level of genetic variability across the study species
(Pseudotsuga menziesii & Thuja plicata) by comparing them to
provenance trials data.

Evaluate differences in the genetic diversity at different stages of
CCF plantations in both canopy trees and natural regeneration.
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EXPERIMENTAL APPROACH & RESULTS

**Focus on Genomic Strategies to
genotype individuals
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Experimental approach & results

? FLUIDIGM

How SNPtype assay genotyping works?

SNP Type™ Chemistry
1. Target-specific priming 3. Tag-specific priming
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2. Tag incorporation
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4. Fluorescent amplicons

P. menziesii

Spsedonaliele seecic PER, Thice prmers,
aneLRwE .Ebsr?n%'?%st(%ﬁ? SR
b@émsﬁ{%ﬁ‘é’ﬁ \?Mﬂ?ﬁe reverse locus-specific

primer (LSP), amplify each allele (1) and

AR pRrieinn s L iagseayRece on the 5

eﬂgﬁagﬂg@iﬁb@wmggwgnce terminating in
one of the SNP alleles at the 3’ end.

The fluorophores get attached.
ASP2 contains the HEX tag sequence on the 5’
ehiokahoblophs spéatiteskonoetuctstednaamabimg in
thletetiied SN Phe [HIAIG ther Biemdrk HD ™
Systems.

The LSP (locus-specific primer) is an unlabeled
reverse primer specific to the locus.



Experimental approach & results

P. menziesii

a What do | need to make SNPtype assay genotyping to work?

SNPs sequences, basically

Howe et al. BMC Genomics (2020) 21:9

httpsz//doi.org/10.1186/s12864-019-6383-9 BMC GenomiCS
An Axiom SNP genotyping array for m@“
Douglas-fir o

Glenn T. Howe''®, Keith Jayawickrama®, Scott E. Kolpak', Jennifer Kling', Matt Trappe?, Valerie Hipkins®,
Terrance Ye?, Stephanie Guida®, Richard Cronn®, Samuel A. Cushman® and Susan McEvoy'

Howe et al. 2020
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28,095 SNPs from 2 databases both
from transcripts (exons)

How does the SNP seq look like?

35bp...[SNP]...35bp

Too many SNPs & Too short seq



Experimental approach & results

P. menziesii

a SELECT SNPs by performing different filterings

( 28,095 SNPs J ( 322 SNPs J
MAF > 0.462 Alfgnment accuracy (71bp alignment, 1
mismatch, 0 gaps)
( 844 SNPs J { 191 SNPs J
BLAST 1SNP/region & 1region/SNP
( 322 SNPs J { 170 SNPs J
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Experimental approach & results

P. menziesii

a Preliminary results

SNPs Call Rate

50 75 100

Call rate (%)

25

1 2 3 4 5 6 7 8 9 10 11 12
SNP
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Experimental approach & results

How to develop molecular markers?

Genotyping By Sequencing (GBS)

A
X Rare cut site == Genomic interval present in library
GBS X Common cutsite == Sequence reads
Individual 1 L = =
Genomic DNA
Individual 2 == = = =

(Peterson et al., 2012)
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T. plicata

Analysis

=



Experimental approach & results

T. plicata

a How to choose the restriction enzymes?

Simulating the DNA digestion using the reference genome and
ddRADseqtools (Mora-Marquez et al. 2016)

Enzyme Fragments 126_400 Fragments 126_300

ApeKI 819147 565079
Bfal 10543949 7962110
Pstl_Mspl 164850 112191
Nsil_Mspl 480844 319908
Sbfl_Mspl 10214 8236

B} Analyse the sequenced reads
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