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Recent Advances in Conservation Genetics (ConGen Global)
June 21-July 1, 2023
St. Francis University, Loretto, Pennsylvania, USA

COURSE INFORMATION

Course Format

The Recent Advances in Conservation Genetics (ConGen Global) 2023 course is as an
intensive 9-day practicum dedicated to the application of genomic technologies towards
the conservation of biodiversity. Through a combination of lectures, discussions, and
hands-on training tutorials, participants will learn the theory and practical application of
evolutionary and population genomic analyses to conservation science. The course faculty
represent an amazing group of people from around the world who will teach and share
their current research and conservation stories, as well as interact with the course
participants. The course has been running since 1996, with editions being held at different
locations worldwide. The 2023 edition is being held on the beautiful 600-acre campus of
Saint Francis University in Loretto, Pennsylvania, USA. Faculty and course participants will
be staying in Christian Hall, one of the residence halls on the Saint Francis University
campus. Meals (breakfast, lunch, and dinner) will be provided in the Torvian Dining Hall.

Course Description

This course provides a survey of the theory, methods, and software used in conservation
genomics research. Participants will learn how to handle bioinformatics pipelines and
algorithms for analyzing next-generation sequencing data through lectures and hands-on
computer tutorials. Topics to be covered include:

- Study design for conservation genomic projects

- Overview of genome sequencing and reduced representation methods

- Genome assembly and annotation

- Read mapping and variant discovery

- Analysis of genetic diversity and inbreeding

- Identification of deleterious variants

- Estimation of demographic history

Each evening will feature a keynote-style open lecture by guest faculty on their seminal
research advances and interpretations in conservation biology and genomics. The course
also includes a full-day field trip to a nearby elephant conservation center, memorial site,
and/or museum.
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PERSONNEL

ConGen Global organizers
Stephen J. O’Brien, Ph.D., Director; Professor, Nova Southeastern University, Ft. Lauderdale,
Florida, USA

Eduardo Eizirik, Ph.D., Professor, Pontificia Universidade Catdlica do Rio Grande do Sul,
Porto Alegre, Brazil

Laurie Goodman, Ph.D., Publishing Director, GigaScience Press, Hong Kong, China

Klaus-Peter Koepfli, Ph.D., Senior Research Scientist, Smithsonian-Mason School of
Conservation, George Mason University, Front Royal, Virginia, USA

Taras Oleksyk, Ph.D., Assistant Professor, Oakland University, Rochester, Michigan, USA

Anne Schmidt-Kuntzel, D.V.M., Ph.D., Assistant Director for Animal Health and Research,
Cheetah Conservation Fund, Otjiwarongo, Namibia

Local hosts and organizers
Justin Merry, Ph.D., Associate Professor of Biology and Chair of Biology, Saint Francis
University, Loretto, Pennsylvania, USA

Peter Skoner, Ph.D., Professor and Dean of the School of Science, Technology, Engineering,
Arts, & Mathematics (STEAM), Saint Francis University, Loretto, Pennsylvania, USA

Tutorial teaching faculty
Pavel (Pasha) Dobrynin, Ph.D., Postdoctoral Scientist, University of Houston, Houston,

Texas, USA

Henrique Figueird, Ph.D., Research Scientist, Vale Institute of Technology - Sustainable
Development, Belém, Brazil

Ekaterina (Katya) Noskova, M.Sc., Research Scientist, University of Fribourg, Fribourg,
Switzerland

Walter Wolfsberger, M.Sc., Research Assistant, Oakland University, Rochester, Michigan,
USA

Guest lecturers
Fred Allendorf, Ph.D., Regents Professor of Biology Emeritus, University of Montana,
Missoula, Montana, USA.

Agostinho Antunes, Ph.D., Professor, Interdisciplinary Center for Marine and Environmental
Research (CIMAR), University of Porto, Porto, Portugal



C. Scott Baker, Ph.D., Professor and Associate Director, Marine Mammal Institute, Oregon
State University, Newport, Oregon, USA

Carlos Driscoll, D.Phil., Galton Corp., Frederick, Maryland, USA

Cindy Harper, Ph.D., General Manager, Veterinary Genetics Laboratory at the Faculty of
Veterinary Science, University of Pretoria at Onderstepoor, South Africa

Jose (Joe) Lopez, Ph.D., Professor, Nova Southeastern University, Ft. Lauderdale, Florida,
USA

Audrey Majeske, Ph.D., Professor, Oakland University, Rochester, Michigan, USA and
University of Puerto Rico-Mayaguez, Mayaguez, Puerto Rico

Laurie Marker, D.Phil., Executive Director, Cheetah Conservation Fund, Otjiwarongo,
Namibia

William Murphy, Ph.D., Professor, Texas A&M University, College Station, Texas, USA
Rachel Nuwer, M.Sc., science journalist and author, Brooklyn, New York, USA

Polina Perelman, Ph.D., Lead Scientist, Siberian Branch, Russian Academy of Sciences,
Novosibirsk, Russia

Alfred Roca, Ph.D., Professor, University of [llinois at Urbana-Champaign, Urbana-
Champaign, Illinois, USA

Oliver Ryder, Ph.D., Kleberg Endowed Director of Conservation Genetics, San Diego Zoo
Wildlife Alliance, Escondido, California, USA

Beth Shapiro, Ph.D., Howard Hughes Medical Institute Investigator and Professor,
University of California, Santa Cruz, California, USA

Cynthia Steiner, Ph.D., Associate Director in Conservation Genetics, San Diego Zoo Wildlife
Alliance, Escondido, California, USA



DAILY SCHEDULE

Morning lectures and afternoon tutorials will be held in Room 024 (bottom floor) of the

Science Center (#43 on campus map).

Evening lectures will take place in Room 024 of the Science Center on June 22, 23, 24 and
30 and in the Auditorium of the JFK Student Center (#20 on campus map) on June 26, 27,

28, and 29.

Wednesday, June 21,2023

Arrival and check-in: Pick up participants and faculty by shuttles from
University Park Airport, State College, PA (SCE) or

Pittsburgh International Airport, Pittsburgh, PA (PIT)

DINNER

Introductions: participants and faculty

BREAKFAST
Welcome and housekeeping (Course faculty)

12:00 - 7:00pm:
5:30-6:30 pm:

7:00 - 9:00 pm:
Thursday, June 22,2023
8:00 - 9:00am:

9:00 - 9:30am:

9:30 - 10:00am:

10:00 - 10:55am:
11:00 - 11:55am:

12:00 - 1:00pm:
1:00 - 2:30pm:
2:30 - 3:00pm:
3:00 - 5:00pm:
5:30-6:30 pm:
7:30 - 8:30pm:

Walk-through of course topics (Klaus Koepfli, Taras Oleksyk)
Lecture: “Noninvasive genetics” (Anne Schmidt-Kuntzel - via Zoom)

Lecture: "Study design for conservation genomics projects” (Klaus Koepfli)

LUNCH
Tutorial: Introduction to Unix, using the Oakland University server,

and application of Al generative models to bioinformatics
(Walter Wolfsberger)

Tools\Instruments: Command line, PuTTY, ssh, bash\zsh, chatgpt\bard

BREAK

Tutorial: Next-generation sequencing and quality control
(Henrique Figueird)

Tools\Instruments: FastQC, AdapterRemoval

DINNER

Evening Lecture (Room 024, Science Center):

"A Moving Landscape of Wildlife Genetics-Uncommon Glimpses
Yesterday and Today" (Steve O’Brien)

Friday, June 23,2023

8:00 - 9:00am:
9:00 - 9:55am:

10:00 - 10:55am:
11:00 - 11:55am:

12:00 - 1:00pm:
1:00 - 2:30pm:
2:30 - 3:00pm:

BREAKFAST

Lecture: “RhODIS: How simple molecular tools are helping conserve
African rhinoceros” (Cindy Harper - via Zoom)

Lecture: "Conservation genomics of the Caribbean 1" (Taras Oleksyk)
Lecture: "Conservation genomics of the Caribbean 2" (Taras Oleksyk)
LUNCH

Tutorial: Genome assembly 1 (Pasha Dobrynin)
Tools\Instruments: SPADES

BREAK



3:00 - 4:30pm:
4:30 - 5:15pm:
5:30-6:30 pm:
7:30 - 8:30pm:

Tutorial: Genome assembly 2 and evaluating genome assemblies
(Pasha Dobrynin)

Tools\Instruments: BUSCO

Lecture: “Ex-situ conservation and clouded leopards” (Klaus Koepfli)
DINNER

Evening Lecture (Room 024, Science Center):

"A horse’s tale: the remarkable saga of the evolution and conservation
of the Przewalski’s horse" (Oliver Ryder)

Saturday, June 24,2023

8:00 - 9:00am:
9:00 - 9:55am:

10:00 - 10:55am:

11:00 - 11:55am:

12:00 - 1:00pm:
1:00 - 2:30pm:
2:30 - 3:00pm:
3:00 - 5:00pm:
5:30-6:30 pm:
7:30 - 8:30pm:

BREAKFAST

Lecture: “Nothing in biology makes sense except in the light of
Evolution’ - Theodosius Dobzhansky - Celebration of the 50t
anniversary” (Stephen O’Brien)

Lecture: "Assessing genetic variation and genetic load throughout the
development of conservation biology" (Oliver Ryder)

Lecture: "Integrating genomics into conservation management"
(Cynthia Steiner)

LUNCH

Tutorial: Genome annotation 1 (Pasha Dobrynin)
Tools\Instruments: BUSCO, AUGUSTUS, RepeatMasker

BREAK

Tutorial: Genome annotation 2 (Pasha Dobrynin)

DINNER

Evening Lecture (Room 024, Science Center):

"Genetics and conservation: allozymes to genomes" (Fred Allendorf)

Sunday, June 25,2023

8:00 - 9:00am:
9:00 - 9:55am:

10:00 - 10:55am:

11:00 - 11:55am:

12:00 - 1:00pm:
1:00 - 2:30pm:
2:30 - 3:00pm:
3:00 - 5:00pm:
6:00 - 9:00 pm:

BREAKFAST

Lecture: “Evolutionary and conservation genomics of Neotropical
carnivores" (Eduardo Eizirik)

Lecture: "How can we use genetics to predict and improve population
viability?" (Fred Allendorf)

Lecture: “The Cove’ to the market - tracking trade in whales and
dolphins with DNA” (Scott Baker)

LUNCH

Tutorial: Read mapping and variant calling 1 (Henrique Figueiro)
Tools\Instruments: Minimap2, Picard, GATK

BREAK

Tutorial: Read mapping and variant calling 2 (Henrique Figueiro)
MID-COURSE DINNER and PARTY

Monday, June 26, 2023

8:00 - 9:00am:

BREAKFAST



9:00am - 3:00pm

3:00 - 6:00pm
5:30-6:30 pm:
7:30 - 8:30pm:

Trip to Pittsburgh Zoo & Aquarium International Conservation
Center, Somerset, Pennsylvania; Flight 93 National Memorial,
Stoystown, Pennsylvania; and/or Johnstown Flood Museum,
Johnstown, Pennsylvania

Free time

DINNER

Evening Lecture (Auditorium, JFK Student Center):

"Whales in a bottle - environmental DNA for identification of whales
and dolphins" (Scott Baker)

Tuesday, June 27,2023

8:00 - 9:00am:
9:00 - 9:55am:

10:00 - 10:55am:

11:00 - 11:55am:

12:00 - 1:00pm:
1:00 - 2:30pm:
2:30 - 3:00pm:
3:00 - 5:00pm:
5:30-6:30 pm:
7:30 - 8:30pm:

BREAKFAST

Lecture: "Application of population structure to conservation”
(Klaus Koepfli)

Lecture: "Genetic management of jaguar populations”
(Eduardo Eizirik)

Lecture: “How to write a scientific manuscript and rules for Al
technology" (Laurie Goodman)

LUNCH

Tutorial: Genome-wide heterozygosity, SNV density, visualization
(Henrique Figueird)

Tools\Instruments: ANGSD, VCFtools

BREAK

Tutorial: Phylogenomics (Henrique Figueiro)
Tools\Instruments: TBD

DINNER

Evening Lecture (Auditorium, JFK Student Center):
"Publishing Ethics and Women in Science" (Laurie Goodman)

Wednesday, June 28, 2023

8:00 - 9:00am:
9:00 - 9:55am:

10:00 - 10:55am:

11:00 - 11:55am:

12:00 - 1:00pm:
1:00 - 2:30pm:
2:30 - 3:00pm:
3:00 - 5:00pm:
5:30-6:30 pm:
7:30 - 8:30pm:

BREAKFAST

Lecture: “40 years of cheetah genetics and conservation”

(Laurie Marker - via Zoom)

Lecture: “Conservation genetics: potential pitfalls to avoid”

(Alfred Roca)

Lecture: "Can we (and should we) use biotechnologies to reverse
extinction?" (Beth Shapiro - via Zoom)

LUNCH

Tutorial: Population structure and admixture (Walter Wolfsberger)
Tools\Instruments: PLINK, ADMIXTURE

BREAK

Tutorial: Inbreeding and runs of homozygosity (Walter Wolfsberger)
Tools\Instruments: PLINK, BCFtools, Beagle, R(Studio), rohh
DINNER

Evening Lecture (Auditorium, JFK Student Center):

"Inside the Dark World of Wildlife Trafficking" (Rachel Nuwer)

8



Thursday, June 29, 2023

8:00 - 9:00am:
9:00 - 9:55am:

10:00 - 10:55am:

11:00 - 11:55am:

12:00 - 1:00pm:
1:00 - 2:30pm:

2:30 - 3:00pm:
3:00 - 5:00pm:
5:30-6:30 pm:
7:30 - 8:30pm:

BREAKFAST

Lecture: "Exploring the Biodiversity of Marine Invertebrates from the
Shallow to Deep" (Joe Lopez)

Lecture: "Reef Royalty: Protecting the Royal Crown of the Reef"
(Audrey Majeske)

Lecture: "Adaptation and Conservation in a World of Change"
(Agostinho Antunes)

LUNCH

Tutorial: Identifying deleterious variants (Pasha Dobrynin)
Tools\Instruments: SAMtools, BCFtools, SnpEff, SnpSIFT
BREAK

Tutorial: Analyzing deleterious variants (Pasha Dobrynin)
DINNER

Evening Lecture (Auditorium, JFK Student Center):
“Conservation genomics of two African elephant species”
(Alfred Roca)

Friday, June 30,2023

8:00 - 9:00am:
9:00 - 9:55am:

10:00 - 10:55am:

11:00 - 11:55am:

12:00 - 1:00pm:
1:00 - 2:30pm:

2:30 - 3:00pm:
3:00 - 4:30pm:

4:30 - 5:00pm:
5:00 - 6:00 pm:

6:00 - 10:00pm:

BREAKFAST

Lecture: "Domestication, Evolution, and Conservation"

(Carlos Driscoll)

Lecture: "The importance of T2T genome assemblies for
understanding biodiversity" (William Murphy)

Lecture: "Comparative genomics" (Polina Perelman)

LUNCH

Tutorial: Demographic inference 1 (Katya Noskova - via Zoom and
Pasha Dobrynin)

Tools\Instruments: GADMA, PSMC, GONe

BREAK

Tutorial: Demographic inference 2 (Katya Noskova - via Zoom
and Pasha Dobrynin)

BREAK

Evening Lecture (Room 024, Science Center):

"Lessons learned from studying the mammalian tree of life" (William Murphy)
DINNER and CLOSING PARTY

Saturday, July 1, 2023

8:00 - 9:00am:
9:00 - 10:00am:

10:00 - 11:00am:
11:00 - 11:15am:

BREAKFAST

Group Discussion: Career paths
Course evaluation

Group photo

11:15am - 12:00pm: Check-out and departure: Droop off participants and faculty by

shuttles from University Park Airport, State College, PA (SCE) or
Pittsburgh International Airport, Pittsburgh, PA (PIT)
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