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Welcome

Failte, Bienvenue, Willkommen, Dobrodosli, Tervetuloa,
Bienvenidas, Valkommen, Witamy or a very warm welcome to the

5th European Conservation Genetics Meeting — #ConsGen22

We have delegates attending from all corners of Europe and
beyond, meeting here in Edinburgh, the historic capital of
Scotland. We have a terrific schedule of conservation genetic
delights including seven keynote speakers and over 130 attendees
presenting their current research. And if you would like even more
conservation genetic content we have three evening events
organised so you can fit even more discussion time in and enjoy
some true Scottish fun. Ceilidh anyone?

We hope you have a splendid three days catching up with
colleagues after years of lockdowns, forging new partnerships,
and discussing novel ideas. This year the event is being jointly
hosted by the Royal Botanic Garden Edinburgh, the Royal
Zoological Society of Scotland and the University of Edinburgh. It
is the first time the meeting has been hosted in the UK and we
hope you enjoy the Scottish hospitality as well as making time to
explore the wider region.

This booklet will hopefully provide you with all you need to know
about this year’s Conservation Genetics meeting but if you have

any questions, do not hesitate to ask.

Have a fantastic conference,

ConsGen22 Organising Committee
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Important Information

Transport in Edinburgh

Edinburgh is well connected through its public transport system which
Includes buses, and trams. Google Maps and a Transport for Edinburgh app
can be used for planning travel and more information can be found at
transportforedinburgh.com

Intercity travel is also possible by bus and train. Please be aware that some
services may be reduced or cancelled due to industrial action.

Several taxi companies operate in Edinburgh including City Cabs (0131 228
1211) and Central Taxis (0131 229 2468). Uber also operates in Edinburgh.

Accessibility and inclusion

At the conference venue we have a designated family friendly room as well
as private space available for breastfeeding, and a quiet room for prayer and
meditation.

Additional information is available on the ConsGen22 website and please
don't hesitate to contact any of our conference helpers for assistance.

Additional assistance

If you have any further questions or require any additional assistance please
contact one of the conference helpers who can be identified by their green
lanyards.

Covid-19 statement

All COVID-19 rules and restrictions have been lifted in Scotland. However,
the virus has not gone away. We recommend that delegates think carefully
about attending if they are feeling unwell and advise that you do not attend
If you have symptoms of COVID-19. Hand sanitiser stations will be provided
throughout the conference venue and masks will be available. For up-to-
date COVID-19 guidelines please refer to the Scottish Government website.



https://www.gov.scot/coronavirus-covid-19/

Social Events

Poster session

Date: Tuesday 30 August
Time: 17:45-19:45
Location: Prestonfield Room, John Mclntyre Conference Centre

Enjoy the first evening of the conference perusing posters and
discussing exciting research. Every delegate will receive a drinks
token that can be exchanged at the bar for a welcome drink (glass of
wine, beer, or a soft drink). The bar will be open for the duration of the
poster session but can only accept card payments.

Conference dinner and ceilidh

Date: Wednesday 31 August
Time: 18:00-Late
Location: John Hope Gateway, Royal Botanic Garden Edinburgh

Celebrate ConsGen22 in style on Wednesday 31 August with dinner at
the Royal Botanic Gardens Edinburgh. Ticket holders to the
conference dinner will be taken to the Royal Botanic Garden
Edinburgh by buses that will leave the John Mclntyre Conference
Centre at 17:45. Attendees are also welcome to make their own way to
the venue for a 18:15 start with dinner seating at 19:00. Tickets include
a welcome drink and two glasses of wine with dinner. A bar will be
open all evening but can only accept card payments.

Edinburgh Zoo evening soirée

Date: Thursday 1 September
Time: 18:00-22:00
Location: Edinburgh Zoo

Enjoy the final evening of the conference with drinks and a delicious
casual buffet at the Royal Zoological Society of Scotland’'s Edinburgh
Z00. A bar will operate all evening and a welcome drink is included in
admittance. Ticket holders to the evening soirée will be taken to
Edinburgh Zoo by buses that will leave the John Mclntyre Conference
Centre at 16:30. Attendees are also welcome to make their own way to
the venue for g 18:00 start.
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PENTLANDS (EAST/WEST)

08:45 ONT Workshop Registration
09:00

ONT Workshop
10:15 BREAK
10:45

ONT Workshop
12:00

LUNCH

15:00 Welcome and housekeeping

13:20

Rebecca Johnson

Smithsonian National Museum of Natural History, USA
Working as a wildlife detective from koalas to cockatoos - how museum

collections illuminate dark data for conservation

15:55 59 Rasmus Heller
Lessons, visions and challenges from 1000+ large African mammal genomes

14:10 19

Museum specimens reveal the genomic impact of recent population decline on Andean bears

14:25

92 Annika Mozer
Developing Multiplex SNPSTR Marker Sets For Endangered Species

10
Conservation genetics of pangolins in the Congo Republic

87 José Meléndez

Genetic and phenotypic comparison of populations resulting from translocations and
natural colonizations



TUESDAY

AUGUST

30

PENTLANDS (EAST/WEST)

11 Roberto Biello
From conservation genetics to conservation genomics: the case of the endangered land

tortoise Testudo hermanni

14:40 BREAK

SPEED TALKS

15:10

86 René MeiB3ner
Characterization of selected toll-like receptor genes in cheetahs (Acinonyx jubatus) compared

to the sympatric occurring leopard (Panthera pardus) and its implication for conservation

82 Prachi Masih
Genetic divergence in wild populations of Indian major carp, Cirrhinus mrigala
(Hamilton, 1822) across India, an assessment from ATPase6/8 mitochondrial gene analysis

80 Melissa M. Marr
Conservation genomics of red squirrels in Scotland: understanding diversity in a key

stronghold

6 | Haidi Arbanasic¢
Is extensive MHC class II diversity in striped dolphin (Stenella coeruleoalba) in the

Mediterranean Sea shaped by recent epizootics?

COLLECTIONS
15:25 45 Brigida Gallone
Fungarium collections in the genomic era: the Mycena genus
15:40 102 Catarina J. Pinho

Digging in a 120 years-old lunch: what can we learn from collection

SPEED TALKS

15:55 25 Simone D'Alessandro
Understanding marine connectivity of scallop populations within Scottish and adjacent

waters to inform marine management

129 Gabriel Ulrich
Sampling historical DNA to assess the impact of habitat loss on genetic diversity in a
peatland-specialist

4 Louise Arathoon
Investigating inbreeding depression in a long-term study of Antirrhinum majus

18 Emily Cavill
When birds of the same feather flock together: a story of inbreeding in an endangered
island bird species

84 Claire McFarlane
DNA-based methods for monitoring the Irish Damselfly (Coenagrion lunulatum)



TUESDAY

AUGUST

PENTLANDS (EAST/WEST)

16:10 BREAK
COLLECTIONS
16:25 98| Manabu Onuma
Establishing a viable cell culture banking network for endangered species conservation
in Asia
16:40 65 EvelynJensen

Surprises in the museum and arguments in the literature: how many Galapagos giant
tortoise species are there?

. SPEEDTALKS
16:55 SPEED TALKS

45 Manuel Fonseca

DNA Metabarcoding Is Not Magic: A Case Study With The Critically Endangered
Highland Woolly Monkey

68 Anubhab Khan

What can you learn from a fly? Biting insects as hon-invasive samplers

17| Magdalena Butowska

Novel Protocol for Diet Analysis of European Wildcat (Felis silvestris)
138 Lucia Zanovello

Exploring human-amphibian cohabitation with conservation genetics and landscape
planning tools

73 Olivier Lepais

Fast sequence-based microsatellite genotyping development workflow for any non-
model species

PLENARY - COLLECTIONS
Camila Mazzoni

on behalf of the European Reference Genome Atlas (ERGA) Consortium
Berlin Center for Genomics in Biodiversity Research, Germany

Establishing the European Reference Genome Atlas (ERGA) of Biodiversity

17:10

PRESTONFIELD

17:45

Poster Session
until 19:45




09:.00
09:05

09:40

10:15

10:45

11:00

11:15

11:30

11:45

PENTLANDS EAST

Welcome back and housekeeping

Schedule

PENTLANDS WEST

Magda Bou Dagher Kharrat

Saint Joseph University of Beirut, Lebanon/ European Forest Institute, Spain

Plant conservation: insights from the East Mediterranean experience

Mrinalini Watsa
San Diego Zoo Wildlife Alliance, USA / Field Projects International

Biodiversity Monitoring in the Peruvian Amazon via the In Situ Lab Initiative

BREAK

40 MariaJoana Ferreirada Silva

The use of meta-barcoding tools to identify
bushmeat consumed at bars in Guinea-
Bissau, West Africa, and implications for
non-human primates conservation

33

Temporal dynamics of genome erosion
leading up to the extinction of the woolly
mammoth

77 Samantha Lépez-Clinton
A field-friendly, low-cost genotyping
approach for high and low quality DNA using
the MinION portable sequencer

20

Chromosome-Ilevel de novo genome
assembly for the Aldabra giant tortoise
enables insights into the genetic health of a
threatened population

76 Francesca Angela Lioce

Diet and trophic niche overlap in chamois,
red deer and domestic sheep in the Italian
Alps

53 Stefanie Grosser

Resolving the genomic architecture of
hatching failure in the Hawaiian crow
(Corvus hawaiiensis) to improve
conservation management

50

Population genetics of an elusive marine
predator, the Atlantic white-sided dolphin
(Lagenorhynchus acutus), across the eastern
North Atlantic

88 Ronald Vincent Mellya

Conservation genetics for the management
of black rhinoceros (Diceros bicornis
michaeli) in Tanzania

107

The value of captive wildlife in the
conservation of species: Genetic diversity and
admixture in the emblematic sable antelope
(Hippotragus niger)

37 Ettore Fedele

Portable genomic tools for gorilla population
dynamics and conservation



EDNESDAY

AUGUST

12:00

12:15

12:50

13:30

13:45

14:00

14:15

14:30

PENTLANDS EAST

TECHNOLOGIES
46| Roberta Gargiulo

Estimates of effective population size in
plants with complex life-history traits

131 Raquel Vasconcelos

Green matters: dietary reptile community
assessment using DNA metabarcoding

PENTLANDS WEST

APPLICATIONS

85 Lydia McGill

Genomic analysis of Flame Shells (Limaria
hians) to inform nature conservation

74 Deborah Leigh

Sympatry of genetically distinct puffins in
the High Arctic

LUNCH

Sponsor's talk - ONT and Basecamp

TECHNOLOGIES

122 Steve Smith

A creeping yet catastrophic threat: chytrid
fungus presents a clear and present danger
to amphibian populations in Europe and
beyond

57 HeidiC. Hauffe

The role of microbiodiversity in
conservation: insights from ecosystem
metataxonomics

APPLICATIONS

31 Michele De Noia

Towards an in-situ non-lethal rapid test
to accurately detect the presence of the
nematode parasite, Anguillicoloides
crassus, in European eel, Anguilla
anguilla

90 Melissa Minter

Using ddRAD seq to infer historical
population changes and current isolation
in a cold-adapted butterfly

101 Patricia Pec¢nerova

Elephant task: Developing a genomic toolkit
for research and conservation

APPLICATIONS

81 Claudia Anne Martin

Hybridization may aid genetic rescue across
fragmented populations of an endangered
East African passerine, Zosterops silvanus

71 Klaus-Peter Koepfli

Rescued, diminished, but hopeful: Severe
genetic erosion revealed by genomic
analysis in the endangered black-footed
ferret (Mustela nigripes)

APPLICATIONS

1  Sabhrina Gita Aninta

Detecting purifying selection on endemic
island ungulates and its implications for
conservation

41 Aline Finger

Putting genetic rescue to practice using the
alpine blue-sowthistle (Cicerbita alpina)
in Scotland

116 Yu Sato

Conservation genomics of golden eagles on
isolated populations of Scotland and Japan



WEDNESDAY

AUGUST

14:45

15:00

15:30

15:45

16:00

16:15

16:50

16:45

17:45

PENTLANDS EAST

APPLICATIONS
123 Kasha Strickland

Susceptibility to a sexually transmitted
disease in a wild koala population shows
heritable genetic variance but no
inbreeding depression

PENTLANDS WEST

APPLICATIONS

91 HernanE. Morales

Genomic diversity decline over time in
avian endangered species

BREAK

APPLICATIONS

105 Orly Razgour

Applying genomic approaches to identify
historic population declines in British bats

117 Tanja Schwanck

Using genomic tools to assess the efficacy of
a Marine Protected Area designated to the
critically endangered flapper skate

22 Karen Cox

Identifying landscape drivers of genetic
variation of a pond-breeding amphibian
on multiple spatial scales

121 Cornelia Simon-Nutbrown

Population genetics of Scottish maerl beds
informing the need for targeted conservation
management

51 | Rachel Gray

Investigating hybridisation between living
and extinct Galapdgos giant tortoises to
inform a unique captive breeding
programme

34 Kara Dicks
Genetic diversity in global populations of
the Critically Endangered addax (Addax

nasomaculatus) and its implications for
conservation

APPLICATIONS

63 Emily Humble

Uncovering the mysteries of manta rays
using genomics

93 Annegret Moto Naito-Liederbach

Major histocompatibility complex genes
and age are associated with reproduction of
the endangered Japanese Golden Eagle in
captivity

49 José A. Godoy

The ongoing contribution of genomics to
the conservation of the once most
endangered felid: the Iberian lynx

29 BiniaDe Cahsan

Road to extinction? Past and present
population structure and genomic diversity in
the koala (Phascolarctos cinereus)

24 Love Dalén

Conservation genomics of the Scandinavian
arctic fox

110 Mathieu Robin

Conservation genetics in bottlenecked
species: Insights from ancient genomes of
the Alpine ibex

BUSES TO CONFERENCE DINNER & CEILIDH AT

ROYAL BOTANIC GARDEN EDINBURGH
18:00 - LATE




SEPTEMBER

09:00
09:05

09:40

10:15

10:45

11:00

11:15

11:30

11:45

12:00

Schedule

PENTLANDS WEST

Welcome back and housekeeping

Robert Ekblom

Swedish Environmental Protection Agency, Sweden

Genetic population monitoring of Scandinavian large carnivores

Laura Bertola

University of Copenhagen, Denmark

Harnessing genomic resources for lion conservation

97 David O'Brien

Bringing together approaches to reporting
onh within species genetic diversity

100

Monitoring population genetic diversity for

conservation in Europe: Current situation
and outlook in view of climate change

42 Martin C. Fischer

Monitoring genetic diversity: a genomics-
based pilot study for Switzerland

125

The evolutionary history of caribou:
implications of high intraspecific diversity
for conservation

124 Helen Taylor

Bridging the conservation genetics gap to
improve conservation outcomes

47

Genetic diversity and introgression in the

Norway - Siberian Spruce Species Complex:

implications in conifer management and
conservation

BREAK

62 Jo Howard-McCombe

Whole genome sequencing dates the tipping
point for genetic swamping of the critically
endangered wildcat population of Scotland

95

Improving Jaguar conservation efforts
through genomics

109 Heather Ritchie-Parker

Genetic analysis of beavers (Castor fiber)
in England and considerations for
reintroduction

89

Following the trajectories of adaptive loci
over time for conservation and
management of Atlantic salmon

44 Maeva Gabrielli

Genomic variation and accumulation of
deleterious mutations in the critically
endangered Aeolian wall lizard

8

Conservation genetics in the highlands;
applications in Scotland and beyond



THURSDAY

SEPTEMBER

12:15

13:15

13:30

13:45

14:00

14:15

14:30
15:00

15:35
16:50

LUNCH
Sponsor's talk - Arbor Biosciences

POLICY

128 Samuel Turvey

Species diversity and conservation priorities
for Cuban hutias: insights from modern and
ancient DNA

56  Jeanette Hall

Applying the Gene Conservation Units
concept to taxa other than trees

APPLICATIONS

133 Alinavon Thaden

Citizen science genomics guides
conservation strategies of the rapidly
declining garden dormouse (Eliomys
quercinus)

58 Sean Heighton

Genomic insights and resources to aide in
pangolin conservation

14 Jordi Salmona

The antique genetic plight of the
Mediterranean monk seal (Monachus
monachus)

APPLICATIONS

52 Christine Grossen

Integrating ancient genomics and field-
applicable protocols for sustained species
conservation: the case of hybridization
between Alpine ibex and domestic goat

21 | Ivo Colmonero-Costeira

The Western spot-nosed monkey
(Ceropithecus petaurista buettikoferi) in
Guinea-Bissau: combining genetic and social
data to assess the conservation status and
threats of the country’s most unknown guenon

APPLICATIONS

103 Victoria Pritchard

Parentage-based genetic tagging to
monitor the success of conservation re-
introductions

61 Karen Holm

Improving ex situ conservation of the
Endangered Red Siskin (Spinus cucullatus)
through the use of genomic tools

54 Catherine Grueber

Genomics and simulations to improve
conservation breeding

BREAK

PLENARY - POLICY

Mike Bruford

Cardiff University, Wales
Honesty is the best policy: how genetic diversity has emerged from the shadows in

conservation planning and what we all need to do to keep it in the spotlight

Closing session

BUSES TO EDINBURGH ZOO EVENING SOIREE

18:00 - 22:00



Plenary

Applications

Date: Thursday 1 September
Time: 09:40

Room: Pentlands (East/West)

Laura D. Bertola
University of Copenhagen, Denmark

Harnessing genomic resources for lion
conservation

Population genomics and phylogeographic studies provide insights
INto the distribution of genetic diversity within and between species.
These insights can then be used to guide conservation efforts, e.g. by
prioritizing populations for conservation investments, by informing
decisions regarding translocations, and by optimizing retention of
genetic diversity in captive breeding.

Here, | present the lion as a case study, in which we started out
exploring broad intraspecific diversity patterns, building on previous
research based on mostly mtDNA and microsatellite data. Based on
full genome data from individuals representing the main genetic
lineages we designed a SNP panel, which allows us to genotype large
numbers of samples more cost-effectively. This panel has been used
to genotype lions from zoos, to inform captive breeding, focusing on
the conservation of the northern subspecies in particular. The panel is
also being used to assess patterns of lion genetic diversity throughout
Kenya, and to support local decision-making on how to deal with
translocations of problem animals. On a broader geographic scale,
data on lion genetics and international trade data from CITES have
been used to map translocations of lions and potential genetic
conseqguences for resident populations. This resulted in a hierarchical
decision-making tool, aimed to facilitate the integration of genetic



considerations for the selection of source and/or target populations
for conservation translocations. It should be emphasized that in order
to make impact on the ground, long-lasting and balanced
collaborations with local researchers and conservation practitioners
are key.

These types of data can also provide insights into the processes
driving these patterns to emerge. Data derived from one species can
therefore be more broadly applicable, as it may be informative for a
range of species. Co-distributed species often display congruence in
these genetic patterns, and comparative research across
communities helps to further highlight shared (or contrasting)
patterns of diversity. The ongoing research program on population
genomics of African mammals at Copenhagen University is producing
data that can be used in this context, and we hope that it will provide
a useful resource for researchers, practitioners and policy makers.



Plenary

Applications

Date: Wednesday 31 August
Time: 09:05
Room: Pentlands (East/West)

Magda Bou Dagher Kharrat

Saint Joseph University of Beirut, Lebanon

Mediterranean Facility (EFIMED)
European Forest Institute (EFl), Spain

Plant conservation: insights from the
East Mediterranean experience

The Mediterranean Basin is considered to be one of the most
biodiverse regions in the world and an important site of floral
exchange and active plant speciation. High level of vascular plant
species richness and narrow endemism characterize its flora.
Lebanon, a micro-hotspot for plant biodiversity in the Mediterranean
Basin is characterized by the coexistence of plants with diverse
biogeographical origins and a large number of narrow endemic taxa.
It clearly exhibits differentiated center of endemism. Topographical
relief and sharp climatic contrasts within a small geographical area
may have driven micro-evolutionary diversification processes of newly
evolved species while water availability was critical for the long-term
persistence of ancient lineages in refuge areas of smoother

topography.

As natural habitats continue to be lost and degraded, many plant
species are becoming increasingly threatened especially endemic
plant species that are usually more vulnerable to anthropogenic



threats and natural changes. Therefore, they hold a higher extinction
risk. The preservation of these species is a major concern on a
worldwide context.

Our research group has carried out for the last few years an
Interdisciplinary, integrated approach to the conservation of
threatened plants of the Lebanese flora and to ecosystem restoration.
Investigations on plant distribution, systematic relationships,
autoecology, genetic structure, and some plant-animal species
INnteractions were conducted Iin order to plan conservation activities.

Knowing what taxonomic units (species, subspecies or populations)
need to be preserved and how unigue they are is a prerequisite to any
conservation action. Since rescue from possible extinction could be
performed through the reinforcement of populations, defining
species and differentiating taxa is crucial in order to define
conservation units. For this purpose, molecular and cytogenetic
studies are conducted, targeting different species in heed of in-situ
and ex-situ conservation such as Juniperus, Cedrus, Iris and
Astragalus.

DNA metabarcoding technigue was also used to describe the
seasonal plant diet composition of some mammal species to decipher
Important interactions necessary for community establishment in
ecosystem restoration programs.



Plenary

Collections

Date: Tuesday 30 August
Time: 13:20
Room: Pentlands (East/West)

Rebecca Johnson

Smithsonian National Museum
of Natural History, USA

Working as a wildlife detective from koalas
to cockatoos - how museum collections
illuminates dark data for conservation

From climate change to wildfires to floods, we are in a time of
unprecedented global change largely attributable to human activity,
especially with biodiversity loss. More than ever, we need planetary
Information to understand the rate and scale of these changes.
Biological collections housed in natural history museums support
foundational discovery science and collectively represent a baseline of
biodiversity and ecosystem knowledge, including how these have
changed over time, including how they might change in the future.
With examples ranging from cockatoos to koalas, this presentation
will explore the rich source of data in museum collections and how it
can be translated into actionable conservation information.

At the Smithsonian’s National Museum of Natural History (NMNH), we
are custodians of the world’s largest biological collections. The
collections support foundational discovery science and collectively
represent a substantial baseline of biodiversity and ecosystem
knowledge, including how these have changed over time. Despite its
vast holdings at NMNH, much of the information about these
specimens is dark data — meaning that the data may not be



discoverable or accessible. This presentation will share some of our
future plans to create accessible collections records using new
technologies. Illuminating the dark data in museum collection is
urgent, not just to make data visible and shareable, but to use it to

understand and mitigated the rapid changes to the Earth's
biodiversity and ecosystemes.



Plenary

Collections

Date: Tuesday 30 August
Time: 17:10
Room: Pentlands (East/West)

Camila Mazzoni

on behalf of the European Reference Genome Atlas (ERGA) Consortium

Berlin Center for Genomics in
Biodiversity Research, Germany

Establishing the European Reference
Genome Atlas (ERGA) of Biodiversity

Biodiversity Is being lost faster than science is able to catalogue and
study the species of our planet. New Genomic technologies can help
us describe the genome sequence of virtually any living species, and
unveil the most basic and essential information that forms an
organism. In 2020, hundreds of scientists got together to form an
European-wide initiative to support the Earth BioGenome Project
(EBP) mission of sequencing all complex life on Earth. The European
Reference Genome Atlas (ERGA) is both a project and a network of
projects, institutions and scientists. As a project, ERGA aims to
sequence thousands of genomes of European critical biodiversity and
to form an expandable sequencing and computational infrastructure,
distributed across Europe. As a network, ERGA intends to connect
projects, institutions and scientists as a synergistic hub of knowledge
and resources exchange. The first major endeavour of ERGA has been
a Pilot project that aimed to sequence at least one genome from
every European country. The ERCA-Pilot has formed the basis of
ERGA's infrastructure, including the association of several sequencing



centres, support from stakeholders, development of SOPs and an
INnitial computational infrastructure to assemble, annotate and submit
data to public repositories. The path paved by the ERGA-Pilot will be
expanded by the next ERGA core project, the Biodiversity Genome
Europe (BGE) ERGA stream, which was recently funded by the
European Commission. The BGE project will support the ERGA
consortium in establishing a robust infrastructure to allow the
network expansion and indirectly the sequencing of thousands of
genomes. Conservation is one of the core BGE-ERGA topics, which
alms to generate hundreds of genomes of endangered species and
habitats and to generate proof-of-principle of the value of reference
genomes for conservation applications.



Plenary

Policy

Date: Thursday 1 September
Time: 15:00

Room: Pentlands (East/West)

Mike Bruford

Cardiff University, Wales

Honesty is the best policy: how genetic
diversity has emerged from the shadows in
conservation planning and what we all
need to do to keep it in the spotlight

The last three years have seen an active and at times challenging
debate on the role of genetic diversity in the CBD post 2020
Framework, specifically around its inclusion in goals and targets for
signatory countries. The CBD's COP 15 meeting is rapidly approaching,
and even after a number of delays, the text for the Framework is still
to be finalised. However, by concerted global action the signs are now
looking positive that we will at last have a meaningful framework
within which member states can measure, monitor and report on
progress in genetic diversity for both wild and domesticated species,
IN @ pragmatic way. In this presentation, | will discuss both the origin
and progress of the debate which has led to this point, taking the
JUCN Conservation Genetics Specialist Group as an example initiative
that has contributed to the development of genetic diversity policy. |
will also highlight the recent formation of the Coalition for
Conservation Genetics, that brings together a number of similar
INitiatives to form a global alliance for the advocacy of genetic
diversity. Finally, | will pinpoint a number of challenges that are
actively being addressed around proposed genetic indicators,
challenges that remain to be addressed and suggest what practising




conservation geneticists can do to continue the advancement of
genetic diversity in biodiversity monitoring and management into the
future.



Plenary

Policy

Date: Thursday 1 September
Time: 09:05
Room: Pentlands (East/West)

Robert Ekblom

Swedish Environmental
Protection Agency, Sweden

Genetic population monitoring of
Scandinavian large carnivores

| work in the interface between policy, management and research. In
my presentation | will introduce and discuss how these areas can
jointly contribute to monitoring and conservation of wildlife. | will
focus mainly on projects on large carnivores in Scandinavia, such as
wolverine (Gulo gulo) and brown bear (Ursus arctos), where genetic
tools are currently being utilised and developed for such purposes. By
yearly, extensive, non-invasive sampling of DNA we can follow
Individuals, identify genetically important long-distance migrants, and
construct pedigrees. Data is collected and processed with harmonised
methods across both Norway and Sweden, and we have a joint
database including data on observations, individuals, and search
efforts. We also use novel capture-recapture modelling to estimate
precise carnivore densities from the DNA data. By applying these
estimates to local geographic scales, we are currently developing a
compensation system for livestock owners based on carnivore
abundance. This relates especially to the reindeer herding indigenous
Saami people, who experience substantial losses to semi-
domesticated reindeer from carnivores. With the availability of large-
scale genetic monitoring data, we can also calculate temporal



trends in genetic diversity. In Sweden we are currently developing
such monitoring programs of genetic variation for a large number of
species. The results from this will be valuable for evaluating national
environmental goals, as well as Iin reporting progress to international
treaties such as the Convention on Biological Diversity (CBD).



Plenary

Technologies

Date: Wednsday 31 August
Time: 09:40
Room: Pentlands (East/West)

Mrinilini Watsa
San Diego Zoo Wildlife Alliance, USA
Field Projects International

Biodiversity Monitoring in the Peruvian
Amazon via the In Situ Lab Initiative

Broad scale long-term active surveillance in biodiversity hotspots is a
prerequisite to iImplementing year-round disease surveillance, as the
resolution of taxonomy can have significant impacts on disease data.
The In Situ Laboratory Initiative aims to create a decentralised
plomonitoring and disease screening network in southeastern Peru.
Nn 2021, the ISL Initiative launched the Wildlife Conservation

| aboratory at the Los Amigos Biological Field Station as the first node
IN @ hetwork of connected biomonitoring facilities. Staffed and
operated by regional scientists, the WCL is a BSL-2 laboratory that is
entirely energy independent, with capacity for up to 8 working
scientists at one time. To fully test the limits of the laboratory's
capabilities, an annual mark-recapture program (2021/2022) on
vertebrates allowed for high-quality sasmpling, while teams on foot
deployed innovative conservation technology (such as automated
hair-snares) to bank noninvasively collected samples. Protocols for
sample preservation and processing, both manually and via
automated pipelines, were developed on site for publication on
protocols.io. Portable nanopore sequencing and a custom indexing
strategy were utilised for highly multiplexed (11 x 96) amplicon
seguencing of gene markers, resulting in the submission of over 1200




new sequences from the region to BOLD. Trace DNA from hair and
footprints were amplified and barcoded to confirm species identity.
Overall, we present evidence that field laboratories can be effective,
sustainable, energy-independent, cutting-edge and innovative, and
discuss common pitfalls to be considered in establishing similar

laboratories globally.
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Detecting purifying selection on endemic
island ungulates and its implications for
conservation

Sabhrina Gita Anintal,2,3, Rosie Drinkwater1,3, Dwi Sendi Priyono4, Selina
Brace2, Stephen J. Rossiterl, Nurul Winarni5, Jatna Supriatna5, & Laurent

Frantzl,3

1 Queen Mary University of London, UK.

2 Natural History Museum, London, UK.

3 Ludwig-Maximilian-Universitat, Munchen, Germany.

4 Faculty of Biology, Universitas Gadjah Mada, Yogyakarta, Indonesia.

5 Faculty of Mathematics and Natural Sciences, University of Indonesia, Depok, Indonesia.

Small population paradigm on conservation biology indicates that a very
small population is prone to losing their genome-wide variation and their
ability to adapt to future environmental change. Several genomic studies
on species of conservation concern found that, although small isolated
populations do lose their heterozygosity, they have lower frequency of
deleterious mutation due to purifying selection. We aim to test thison a
meta-population of endemic ungulates, anoa (Bubalus spp., “‘dwarf
buffalo”), and babirusa (Babyrousa spp., ‘pig-deer”). The two taxa are
endemic to the Wallacea, an archipelago in Indonesia, Southeast Asia. Both
had experienced population expansion at around the same time within the
archipelago at ~2 Mya and have been adapted to live across the archipelago
since. With increasing anthropogenic pressure, their population is currently
at risk of extinction and knowledge on how their genome-wide variation is
crucial for their management. Thus, we used likelihood-based SFS of these
two taxa on the coding sequences of 67 anoa and 46 babirusa of 5-10x
coverage to determine whether high impact deleterious mutations present
IN lower or higher frequency compared to deleterious mutations of lower
Impact. We found that smaller islands such as Togian and Buton has lower
frequency of high impact mutation compared to larger island of Sulawesi,
Indicating the presence of purifying selection in smaller island and the
tendency of larger population to retain deleterious mutations in high
frequency. Consequently, individuals from larger islands might not be a
viable source for translocation to increase the genome-wide variation of
small islands.
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Insights to genomics of extinctions from
inbreeding and mutation load of modern
and ancient grey wolves

Sabhrina Gita Anintal, Alberto Carmagninil,2, Deborah Greerl,4, Dave
Stantonl, Logan Kistler3, Laurent Frantz1,2

1 Queen Mary University of London, UK

2 Ludwig-Maximilians-Universitat Munchen, Germany
3 Smithsonian National Museum of National History, US
4 Imperial College London, UK

Extinction has been happening throughout Earth’s history as a result of
natural disasters and extreme climate change. Recently, however, we have
been increasingly aware of human-induced biodiversity loss that may be
the precursor of the next mass extinction. Studying previous extinction
events such as the megafaunal extinctions of Late Pleistocene and early
Holocene (~100,000 to 8,000 years ago) and understanding their causes is
pivotal for assessing the risks of extinction in contemporary populations
and for guiding conservation policies. Grey wolves (Canis lupus) provide an
excellent model of wild species to study as it is one of the few large canids
that survived the megafaunal extinction and now exist in a relatively wide
global distribution with its IUCN Red List Status as Least Concern. We
developed a framework to detect inbreeding and mutation load in modern
and ancient genomes of grey wolves that have been sequenced from
various time points and locations. More specifically, we assess the
distribution of runs of homozygosity (ROH) and abundance of deleterious
Mmutations across different populations of grey wolves. Then, we determine
whether extant grey wolves showed similar levels of inbreeding and
mutation load with extinct grey wolves. By discussing the two genomic
proxies in extant and extinct grey wolves, we can compare whether either
recent changes or long term evolutionary history affect their survival.
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Extensive genomic data sheds light on the
conservation status of the semi-captive
population of Asian Elephants from Myanmar

Larissa Souza Arantesl,2, Diego de Panisl, Camila Mazzonil,2, & Virpi
Lummaas

1 Berlin Center for Genomics in Biodiversity Research, Berlin, Germany

2 Leibniz Institute for Zoo and Wildlife Research, Department of Evolutionary Genetics,
Berlin, Germany

3 University of Turku, Finland

Human-mediated environmental changes are leading to a rapid and
unprecedented wildlife population decline. Asian elephants (Elephas
maximus) are not an exception: they have disappeared from 95% of their
historical range. Remarkably, one quarter of the remaining Asian elephants
INn the world now actually live in captivity, and are employed as draft
animals or in tourism. By using a comprehensive longitudinal dataset of the
largest semi-captive population of Asian Elephants in the world, located in
Myanmar, we aim to combine Genomics information with phenotypes,
health and life-history data of Asian Elephants to address fundamental
guestions in biology, disease and conservation of this endangered species.
We obtained the first reference genome for the Asian Elephant in
collaboration with the Vertebrate Genome Project, which is currently being
annotated. The platinum genome showed a high assembly contiguity and
completeness and showed to be a bit longer than previously estimated. We
also generated 3RADseq data for 297 individuals. The genetic diversity
observed in this population was relatively high and was not correlated to
the different born locations, being all elephants from relatively close camps
IN Myanmar. Relatedness analysis showed the presence of three
generations and several trios. Closer relationships were observed among
captive compared to wild individuals. Whole genomes for 67 individuals are
currently being analyzed to estimate the inbreeding level, to infer the
demographic history and to investigate the genomic basis of tusk
development or other traits. Our ultimate goal is to provide a powerful
resource to contribute to the conservation of Asian Elephants.
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Investigating inbreeding depression in a
long-term study of Antirrhinum majus

Louise Arathoonl, Carina A. Baskettl, David L. Field2, Melinda Pickupl,
Nicholas Bartonl

1ISTA, Austria.
2 Edith Cowan University, Australia

Self-incompatibility (Sl) is an evolutionary mechanism of major importance
that prevents inbreeding in flowering plants. However, it is theoretically
predicted to be easily lost in a population with too low inbreeding
depression (ID). Using a large dataset from a field population of the plant
species Antirrhinum majus, we investigate whether ID is above the
necessary threshold to maintain Sl in this population. We estimate
Inbreeding depression through heterozygosity-fitness correlations (HFCs).
For 11 years, we measured trait data for six fithess proxies, and genotyped a
panel of 91 SNPs in 22,353 individuals. We first confirm that there is
significant correlation in heterozygosity between markers, which implies
that there is variation in inbreeding, providing the opportunity for
Inbreeding depression to cause HFCs. We then correlate fitness against
heterozygosity in order to quantify inbreeding load for these traits. Despite
significant variation in inbreeding, only one of six fitness proxies (humber of
flowering stems) increased significantly with heterozygosity, and has a high
Inbreeding load of O.7.
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Experiment adjusted bioinformatics
workflow reduces genotyping errors in
polymorphic multilocus MHC systems

Haidi Arbanasic¢l, KreSimir Krizanovic2, Ida SvetliCi¢l, Dejan Bugarski3, Jovan
Mirceta4, Dean Konjevic5

1 Faculty of Science, University of Zagreb, Croatia

2 Faculty of Electrical Engineering and Computing, University of Zagreb, Croatia

3 Scientific Veterinary Institute Novi Sad, Remenacki put 20, 21113 Novi Sad, Serbia
4 Vojvodinasume, Preradovic¢eva 2, 21000 Novi Sad - Petrovaradin, Serbia

5 Faculty of Veterinary Medicine, University of Zagreb, Croatia

The Major Histocompatibility Complex (MHC) is highly polymorphic genetic
region involved in immune response and significant indicator of adaptively
Important genetic diversity. Due to extensive variability represented by
large number of alleles in population and locus duplications, accurate
genotyping of MHC genes may be challenging. Next Generation
Sequencing (NGS) technologies are particularly applicable for the
genotyping of highly polymorphic, multilocus MHC systemes.

Here, we analyzed 227-bp part of exon 2 of the MHC class || DRB gene in 70
red deer (Cervus elaphus) individuals from Serbia, using Illumina platform.
The major challenge in analyzing NGS data is to separate artefacts that
Include polymerase nucleotide misincorporation and chimeras, from true
alleles. Namely, artefacts largely outnumber true alleles, which may be
under-amplified due to primer mismatches. To identify alleles, we
developed a workflow adjusted to our experiment, where 60% of individuals
had amplicon replicates. We identified 26 DRB alleles, whose population
frequency ranged from 0.4% to 11.9%, and found 1-6 alleles per individual.
Within-amplicon allele frequency ranged from 1.2% to 79%, while the most
frequent artefact was represented by 7% of amplicon reads. Two alleles
were characterized by low intra-amplicon frequencies, suggesting low
amplification efficiency. Further, we conducted genotyping analysis by
Amplisas tool (Amplicon Sequencing Assignment) using default [llumina
parameters. In comparison to our workflow, Amplisas dropped 19 allele
assignments, all connected to low amplicon frequency or small number of
reads. We conclude that lab developed workflow reduces genotype calling
errors, particularly for extremely polymorphic genes, such as MHC class |
DRB.
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Is extensive MHC class Il diversity in striped

dolphin (Stenella coeruleoalba) in the

Mediterranean Sea shaped by recent epizootics?

Arbanasié H1, Luis Medrano-Gonzalez2, Ida S1, Gomer¢ié¢ T3, Duras M3, Galov
Al

1 Faculty of Science, University of Zagreb, Croatia,

2 Departamento de Biologia Evolutiva, Facultad de Ciencias, Universidad Nacional
Autonoma de México, México,

3 Faculty of Veterinary Medicine, University of Zagreb, Croatia

The major histocompatibility complex (MHC) are highly polymorphic genes
Important for adaptive immunity. Due to their association with adaptation
and fithess traits, MHC genes have been largely explored in evolutionary
ecology and conservation genetics. The maintenance of high genetic
diversity on MHC genes is attributed to the action of balancing selection
driven by pathogens. Here, analysis of MHC class || DQA and DQB loci in
striped dolphin from the Mediterranean Sea revealed extraordinary
diversity, with 29 unigue genotypes detected in 31 individuals. Allelic
diversity represented by 17 DQA and 18 DQB alleles, which form 27 two-
locus haplotypes, was further extended to substantial functional diversity.
Namely, translated alleles formed ten DQA and seven DQB structural
supertypes capable of binding and presenting a broad range of antigens.
The acting of balancing selection on both genes was indicated by
homogenised allele and supertype frequencies, presence of rare alleles, and
several tests of long-term positive selection. We have found intriguing
results on DQA diversity comparable to DQB locus, which is atypical for
usually less polymorphic MHC alpha genes. Moreover, Ewens-Watterson
test provided compelling evidence of recent selective pressure acting on
the striped dolphin's DQA gene. Indeed, the Mediterranean striped dolphin
population faced severe recurrent morbillivirus epizootics over the last
decades, of which the first one recorded during 1990-1992 was particularly
severe. We hypothesize that morbillivirus exerted selective pressure that
shaped extensive MHC class II DQ genes diversity in striped dolphin, which
potentially might be an interesting model to observe contemporary
adaptation to environmental challenges.
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Hybridization of wolves and dogs:
genomic interactions and artificial
selection
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2 Cavanilles Institute of Biodiversity and Evolutionary Biology, University of Valencia, Spain
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The evolution of dogs Is dated approximately to 15 — 40kya when the
process of wolf domestication started. Since then, the wolves and dogs
diverged into the distinct lineages, sometimes already considered as
separate species, however, they lack complete reproduction barrier due to
the incomplete lineage sorting and no establishment of isolating
reproductive mechanisms. Introgressive hybridization is present in many
species and usually is considered as a threat, especially for small and
endangered wild populations.

The lack of reproductive barrier between wolves and dogs was lately used
INn several, mainly military, independent experiments when humans crossed
wolves and dogs to create new dog breeds. The aim was to create strong,
persevering wolf-alike individual with the tameness and trainability of dog.
These experiments are known from Czech Republic (Czechoslovakian
wolfdog), Netherlands (Saarloos wolfdog), Russia (Volkosob), United States
(American wolfdog) or China (Kunming). These breeds are very good model
organisms for studying the artificial selection, hybridization, and their effect
on individual's genome. However, ubiguitous artificial selection may bring
side effects which might be also negative. The artificial selection may in the
end harm an organism with accumulated runs of homozygosity, selective
sweeps, or genetic hitchhiking. Within these genomic regions, fixed
harmful alleles can be transferred to next generations.



So far, we used 170k CanineHD BeadChip microarray (lllumina) SNPs shared
within Saarloos wolfdogs, Czechoslovakian wolfdogs, German Shepherds
and the wolves. Using the genomic data in domestic species, whose
genome is well known, can predict the effect of hybridization on the
genome also for wildlife.

The study was supported by IGA FTZ CZU 20223108.
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Conservation genetics in the highlands;
applications in Scotland and beyond

Alex Balll
1 Royal Zoological Society of Scotland

The Royal Zoological Society of Scotland’s WildGenes Laboratory uses
genetic data to inform conservation plan