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2012-2019 | University of Minnesota, Twin Cities, MN

Advisors: Sharon A. Jansa/ Antony M. Dean Ph.D. Ecology, Evolution and
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(Transfer from University of Aberdeen, Scotland) Anthropology
PUBLICATIONS

*Authors who are current or former undergraduate mentees
In Prep
(1) Drabeck, D.H., Alter, L., Arcila, D., Arroyave, J.A., Hendrickson, D., Borowski, R., and Suzanne McGaugh. Novel
genomes of phylogenetically dispersed cavefish reveal convergent selection in the evolution of trogolomorphy.
(2025) Current Biology. (In Prep)
(2) Lennes, B.*, Drabeck, D.H., and Suzanne Mcgaugh. Orthology and Sensory Gene Loss in Cavefish Lineages.
Communications Biology (In Prep)

In Press

(1) Holding, M., Disharoon, D., Haynes, L., Paruchuri, B.C., Pontius*, M.H.H., Golden, K., Shavit, J.A., Desch, K.,
Ginsburg, D., Sen Gupta, A,, Cruz, Y., Drabeck, D.H. Comparative microfluidic and enzymatic analyses reveal
multifaceted snake venom resistance and novel VWF behavior in the opossum Monodelphis domestica (2025)
Plos One https://doi.orq/10.1371/journal.pone.0332686

(2) Drabeck, D.H., Anderson, M., Lusczek, E., Roback, E., Lassen, J. F., Kowalczyk, A., McGaugh, S.E., and T. Isles
(2025). Genes Underlying Adaptive Physiological Shifts Among Hibernating Mammals. Molecular Biology and
Evolution, 42(8), p.msaf188 https://doi.org/10.1093/molbev/msaf188

(3) Melendez-Vazquez, F., Lucaci, A.G., Selberg, A., Clavel, J., Rincon-Sandoval, M., Santaquiteria, A., White, W.,
Drabeck, D.H., Carnevale, G., Duarte-Ribeiro, E., Miya, M., Westneat, M.W., Baldwin, C.C., Hughes, L.C., Orti, G.,
Kosakovsky Pond, S.L., Betancur-R, R., Arcila, D. Ecological interactions and genomic innovation fueled the
evolution of ray-finned fish endothermy (2025). Science Advances .11, eads8488.D0I:10.1126/sciadv.ads8488



https://danielle-h-drabeck.weebly.com/
https://scholar.google.com/citations?user=MI6BqgYAAAAJ&hl=en
https://github.com/drabe004
https://doi.org/10.1371/journal.pone.0332686
https://doi.org/10.1093/molbev/msaf188
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(4) Drabeck, D.H., Rensing, C., and Van der Poorten, K. Disability in ecology and evolution. (2025). Trends in Ecology
& Evolution

(5) Drabeck, D.H., Wiese*, J., Gilbertson*, E., Arroyave, J., Stiassny, M.L.J., Alter, S.E., Borowsky, R., Hendrickson,
D.A., Arcila, D., and S.E. McGaugh. Gene loss and relaxed selection of plaatl in vertebrates adapted to low-light
environments. (2024). Proceedings of the Royal Society B, 291:20232847.

(6) Drabeck, D.H., Holt*, J. and McGaugh, S.E., 2022. Widespread convergent evolution of alpha-neurotoxin
resistance in African mammals. Biology letters, 18(11), p.20220361.

(7) Drabeck, D.H., Rucavado, A., Hingst-Zaher, E., Cruz, Y.P., Dean, A.M., and S.A. Jansa. Ancestrally Reconstructed
von Willebrand Factor Reveals Evidence for Trench Warfare Coevolution between Opossums and Vipers.
(2022a). Molecular Biology and Evolution. 3

(8) Drabeck, D.H., Rucavado, A., Hingst-Zaher, E., Cruz, Y.P., Dean, A.M., and S.A. Jansa. (2020) Resistance of South
American opossums to vVWF-binding venom C-type lectins. Toxicon 178: 92-99

(9) Drabeck, D.H. (2021) Resistance of Native Species to Reptile Venoms. In Handbook of Venoms and Toxins of
Reptiles, ed. S. P. Mackessy. Boca Raton, FL: CRC Press.

(10) Holding M.L.t1, Drabeck D.H.t, Jansa S.A, Gibbs, H.L Venom resistance as a model for understanding the
molecular basis of complex coevolutionary adaptations. (2016) Integrative and Comparative Biology. 56(5):1032-
1043 #- Joint lead authors- Both authors contributed equally to this publication

(12) Drabeck, D., and Jansa, S. Why the honey badger don't care: Convergent evolution of venom-targeted
nicotinic acetylcholine receptors in mammals that survive venomous snake bites. (2015) Toxicon 99: 68-72
(12) Drabeck, D., Chattfield, M., Omalley*, B., Richard-Zawacki, C. 2014. The status of Louisiana's

diamondback terrapin (Malaclemys terrapin) populations in the wake of the Deepwater Horizon oil spill: Insights
from population genetic and contaminant analyses. Journal of Herpetology 48:125-136.

(13) Hekkala, E., Saumure, R., Jeager, J., Werner, H., Sredl, M., Culver, M., Bradford, D., Drabeck, D., Blum,
M.J. 2011. Resurrecting an extinct species: Archival DNA, taxonomy, and conservation of the Vegas Valley
leopard frog. Conservation Genetics 12: 1379-1385.

INVITED ORAL PRESENTATIONS

(1) Drabeck, D.H. European Society for Evolutionary Biology Award Recipient Talk. Barcelona, Spain (declined due to travel
restrictions). Contributed two anonymous posters on diversity and equity in the sciences.

(2) Drabeck, D.H. Using genomics in undergraduate and graduate research. St. Catherine University, November 2024.

(3) Drabeck, D.H. Lessons from repeated evolution of venom resistance. Gordon Research Conference: Venom Evolution,
Function and Biomedical Applications, August 2024.

(4) Drabeck, D.H. Trench warfare coevolution of venom resistance. EUVEN (virtual), 2022. [Recording available]

(5) Drabeck, D.H. Gordon Research Conference: Bridging Gaps in Venom Research: From Ecology and Evolution to Socio-
Economic Impacts. Invited (declined 2020, 2022).

(6) Drabeck, D.H. Trench warfare coevolution in venom and venom resistance. International Toxin Talks (virtual seminar),
October 29, 2021.

(7) Drabeck, D.H., Dean, A.M., and Jansa, S.A. Opossums vs. vipers: Molecular and functional characterization of a
coevolving trait. Macalester College Biology Department Seminar Series, 2019.

(8) Drabeck, D.H., Dean, A.M., and Jansa, S.A. Opossums vs. vipers: Molecular and functional characterization of a
coevolving trait. Augustana University Biology Department Seminar Series, 2019.

(9) Drabeck, D.H., Dean, A.M., and Jansa, S.A. Opossums vs. vipers: Molecular and functional characterization of a
coevolutionary arms race. North American Society of Toxinology (Keynote), Kingsville, TX, 2018.

(10) Drabeck, D.H., Dean, A.M., and Jansa, S.A. Molecular and functional characterization of a coevolutionary trait. Visiting
Researcher Seminar, Instituto Butantan, Brazil, 2018.

(11) Drabeck, D.H., Dean, A.M., and Jansa, S.A. Natural toxins: Why we can and the honey badger don’t. Ohio State
University Undergraduate Ecology and Evolution Club Seminar, Columbus, OH, 2015.



CONTRIBUTED ORAL PRESENTATIONS

(1) Drabeck, D.H., Wiese, J., Gilbertson, E., Arcila, D., Arroyave, J., Alter, L., Hendrickson, D., Borowsky, D., Stiassny, M.,
and McGaugh, S.E. Convergent selection, relaxed selection, and gene loss in PLAATI related to loss of visual
acuity across vertebrates. Evolution, Montreal, 2024.

(2) Drabeck, D.H., Holt, J., and McGaugh, S.E. Convergent evolution of alpha-neurotoxin resistance in African mammals.
American Society of Mammalogists, Tucson, AZ, 2022.

(3) Drabeck, D.H., Dean, A.M., and Jansa, S.A. Opossums vs. vipers: Molecular and functional characterization of a
coevolving trait. Evolution, Providence, RI, 2019; and American Society of Mammalogists, Washington, DC, 2019.

(4) Drabeck, D.H., Dean, A.M., and Jansa, S.A. Molecular and functional characterization of a coevolutionary trait. Poster
presented at Gordon Research Conference: Evolution and Function of Venom Arsenals, West Dover, VT, 2018.

(5) Drabeck, D.H., Dean, A.M., and Jansa, S.A. Convergent evolution of venom-targeted nicotinic acetylcholine receptors
in mammals that survive venomous snake bites. Joint Meeting of Ichthyologists and Herpetologists, New
Orleans, LA, 2016; and American Society of Mammalogists, Minneapolis, MN, 2016.

(6) Drabeck, D.H., Dean, A.M., and Jansa, S.A. Molecular and functional characterization of a coevolutionary arms race:
South American vipers and didelphid marsupials. Joint Meeting of Ichthyologists and Herpetologists, Reno, NV,
2015.

(7) Drabeck, D.H., and Jansa, S.A. Resistance to venom-induced platelet aggregation in didelphid marsupials: Functional
characterization of a coevolutionary arms race. Poster presented at Evolution, Raleigh, NC, 2014.

TEACHING EXPERIENCE

e Fall 2025: BIOL-3012 Animal Diversity and Evolution, University of Minnesota- Instructor of Record Course Description: Survey

of major animal groups, their evolutionary relationships, structural adaptations, and strategies for survival and reproduction.
Emphasizes major evolutionary transitions (e.g., body plans, terrestrial invasion, responses to mass extinctions) and integrates
behavioral, physiological, ecological, and evolutionary perspectives.

e  Spring 2025: EEB3409 Evolution, University of Minnesota- Instructor of Record (co-taught)

Course Description: Core survey of evolutionary biology emphasizing fundamental principles, societal applications (medicine,

agriculture, climate change, human behavior), and critical perspectives on the history and misuse of evolutionary theory.

Includes weekly labs introducing evolutionary research methods and skill-building in critical reading, writing, and collaboration.
e Spring 2022: BIOL 1502 Principles of Biology I, Normandale Community College- TREM Co-Instructor Course Description:

Introduction to ecological and environmental biology, emphasizing biodiversity, global change, and the role of biology in
environmental and social justice. Covers organism—environment interactions, ecosystem function, and the societal importance
of environmental stewardship. Asynchronous online lecture format, in person lab teaching.

e  Fall 2020: BIOL 1002 Biology Il, North Hennepin Community College- TREM Co-Instructor
Course Description: Introductory course integrating ecology, evolution, and organismal diversity. Emphasizes experimental
design in lab and field, analysis of primary vs. secondary literature, and development of scientific communication skills. Covers
ecological principles, evolutionary processes, and the interrelationships among microbes, plants, and animals within their
environments. Synchronous virtual lecture and COVID adapted online synchronous labs

e Spring 2011: EBIO 111: The Diversity of Life Lab, Tulane University, New Orleans- Visiting Instructor Course Description: Lab

course exploring the diversity and biology of organisms across the six kingdoms of life. Emphasizes hands-on investigation,
comparative observation, and building perspective on biodiversity and humans’ place in the natural world.

Graduate teaching assistantships

e Spring 2019: BIOL 1961 Foundations of Biology- Zebrafish, University of Minnesota
Course Description: Introductory research lab where students design and conduct experiments, develop hypotheses, and learn
core research tools (PCR, microscopy, phylogenetics, bioinformatics). Emphasizes scientific inquiry, data reliability, and
collaborative critique as preparation for advanced team-based research.

e Fall 2018: EEB 4129 Mammalogy, University of Minnesota



Course Description: Laboratory course on the diversity, anatomy, and identification of mammals. Emphasizes specimen-based
learning, field and museum techniques, and the evolutionary and ecological context of mammalian diversity. Developed new
curricula and materials to improve inclusivity in teaching and active learning.

e Spring 2017: EEB 3409 Evolution Lab, University of Minnesota
Course Description: Weekly interactive lab sessions emphasizing data analysis in R, critical reading (jigsaw discussions), and
collaborative exploration of evolutionary concepts.

e Fall 2010: EBIO 111: The Diversity of Life Lab, Tulane University, New Orleans
Course Description: Lab course exploring the diversity and biology of organisms across the six kingdoms of life. Emphasizes
hands-on investigation, comparative observation, and building perspective on biodiversity and humans’ place in the natural
world.

MENTORSHIP

- Current undergraduate mentees (2023-2025) include students leading bioinformatics analyses of large-scale
comparative genomic datasets (100+ species), with projects on gene loss, sensory evolution, insulin signaling,
and metabolic adaptation.

- Supervised multiple federally funded undergraduate research scholars including two Macalester students (e.g., UROP,
Pathways to Graduate School Research Program).

Over a decade of experience mentoring undergraduate, graduate, and early-career scientists in genomics,
bioinformatics, and molecular evolution, including both field-based and computational research projects.

- Advised undergraduate researchers through independent projects leading to multiple co-authored publications and
successful admissions to PhD, genetic counseling, medical, and veterinary programs.

- Mentored research technicians and independent study students developing laboratory skills in molecular cloning,
protein purification, site-directed mutagenesis, and biochemical assays.

- Advised graduate students and postdoctoral fellows on comparative genomics pipelines, HPC workflows, and
integrative data analyses.

- Committed to inclusive, evidence-based teaching and mentorship practices that build student confidence, foster
independent research skills, and broaden participation in STEM.

PEDAGOGICAL TRAINING

2019- Year long preparing future faculty course with extensive review and preparation of teaching materials for active-learning
environments

2019-2024- TREM NIH training including 25% appointment for partnered teaching and undergraduate mentorship in majority
minority institutions in the Twin Cities.



FUNDING, HONORS, AND AWARDS

2025 | European Society of Evolutionary Biology under-represented achievement award
2024 | National Institute of Health Loan Repayment Program Award
2024 | National Science Foundation Access for Persons with Disabilities Award
2024 | National Institute of Health TREM Fellowship (2019-2022)
2020 | College of Biological Sciences Pletcher Award (UMN) (55000)
2019 | American Society of Mammalogist Travel Award (Competitive)
2018 | Microbial and Plant Genomics Institute Travel Award (Competitive)
2018/2019 | Council of Graduate Students (COGS) Conference Travel Grant
2018 | Interdisciplinary Doctoral Fellowship (525000+14 credits)
2017 | American Society of Mammologists Grant in Aid (51500)
2017 | JMIH Student Travel Award ($600)
2016 | Dayton Bell Museum Fellowship
2015 | Minnesota Herpetological Society Grant in Conservation and Research ($21,500)
2015 | UMN Grant in Aid of Research ($47,000), co-written
2014 | Minnesota Herpetological Society Award for Conservation Research ($750)
2014 | Frederick and Helen Gauge Fund Award, American Society of Ichthyologist and Herpetologists ($500)
2014 | Counsel of Graduate Students Travel Award ($150)
2014 | Ray C. Anderson Zoology and Genetics Fellowship ($7,000)
2014 | American Society of Mammalogists Grant in Aid ($1,500)
2014 | Elmer C. and Marcia F. Birney Fellowship ($5,843)
2014 | University of Minnesota EEB Research Award ($1,500-2,000)
2014-2018 | University of Minnesota EEB Travel Award ($800-1200)
2014-2018 | Dayton Bell Museum Fund Fellowship ($1,200-1,500)
2014-2017 | Rosemary Grant Award, Society for the Study of Evolution ($2,209)
2013 | University of Minnesota EEB Travel Award ($800-1200)
2013 | UMN, College of Biological Sciences Summer Fellowship (55,843)
2013 | NSF Graduate Research Fellowship Program-Honorable Mention
2007 | Saunders-Maridel Scholarship
2004 | Presidents Volunteer Service Award

CURATORIAL EXPERIENCE

2012-2014 | Curatorial Assistant, mammal collections, Bell Museum of Natural
mentor: Sharon Jansa History

2015-2016 | Curatorial Assistant, tissues and genetic Bell Museum of Natural
resources, mentor: Keith Barker History




RESEARCH EXPERIENCE

2024-present | NSF APWD supplement for extending work on genetic basis of Researcher 5
convergent evolution in cavefish

2019-2024 | National Institutes of Health TREM Fellow (University of Postdoctoral Fellow, UMN
Minnesota). Examining genetic basis of convergent evolution in
cavefish

2012-2019 | Doctoral Dissertation “Characterizing the Roles of Coevolution Graduate Researcher, UMN
and Convergence in the Evolution of Venom Resistance in
Mammals”

2012 | Pioneer-Hi-bred (Kelly Scientific) — research and greenhouse work | Research Associate, Kelly
on GMO crops. Scientific/Pioneer Hi-Bred

2011 | Pacific Ecorisk: toxicity testing Aquatic Toxicologist, Pacific
Ecorisk, Susiun, CA

2011 | Shorebird capture, migration and oil spill research, blood and Field Technician, Tulane University
tissue sampling, banding, morphometrics.

2010 | Research on the population level effects of the Deepwater Research Associate, Tulane
Horizon oil spill on marsh reptiles. (Lab: Dr. Corinne Richards- University
Zawacki)
2009-2010 | M.S. research population genetics work on a marsh grass Graduate Research, Tulane
(Spartina spp) and conservation genetics several species of frog University

(Lab: Dr. Michael J. Blum)

2006 | Fish ecology dissections, ovary/egg enumeration, and parasite Lab Technician, Tulane University
identification in Threespine Sticklebacks (lab: Dr. David Heins)

SERVICE

2025- European Society for the Study of Evolution contributions to conference materials in equity and inclusion in
science

2021- PhD defense committee member (University of Queensland, Australia)

2016-2022- Peer Review: Molecular Ecology, Zoological Research, Chelonian Conservation and Biology, Molecular
Biology and Evolution(2), Conservation Biology, Molecular Ecology, Toxicon, Journal of Molecular Evolution,
Toxicon X, Zoo Keys.

2016- American Society of Mammalogy meeting, technology, registration, organization assistant, ASM 2016,
Minneapolis, MN

2013-2014 EEB Graduate Student President, University of Minnesota, Twin Cities, MN

2013 EEB graduate student ethics council- organize/lead talks for ethics requirements (Fall 2013), University of
Minnesota, Twin Cities, MN

2012- Counsel of Graduate Students (COGs) EEB department representative, University of Minnesota, Twin Cities, MN



OUTREACH

Outreach/Education Module design: Designed 3 venom and coevolution education outreach modules for all ages
(participants age 3-90) to communicate results of my research. Modules were presented by self, local teachers,
and undergraduate volunteers at several outreach venues (Market Science, Bell Museum- several (5+) events).

Public Speaker: Adapted a research talk communicating the results of my PhD to a public audience. “Natural Toxins:
Why We Care and The Honey Badger Don’t.” Given at Café Scientifique (Bell Museum of Natural History) and
the American Association of University Women. All ages.

Panelist on Diversity in STEM: Invited panelist on Sci-Spark and Grad-Challenges panels encouraging frank discussion on
the struggles and solutions of broadening representation in academic science.

Community Volunteer: Volunteer regularly at district science fairs as a judge and consult elementary science teachers
on curriculum development improving the teaching of concepts in evolution.

Scientific mentor: Recruited students from diverse backgrounds utilizing university resources such as the UMN North
Start Alliance. Mentored several undergraduate students in research relating to both M.Sc. and PhD work. All
mentees were successful in pursuing the career goals they identified.

Departmental Activities: EEB graduate student president (203-2014), EEB graduate student ethics council, organize and
lead talks for ethic requirements (2013), Council of graduate students department representative (2012).

PRESS

2022- Interview by the Outside/In podcast — topic opossum biology

2022- Interviewed by Elaine Godfrey, “The Honey Badger don’t care but | do” The Atlantic

2021- Work Covered by Ali Ward’s Ologies podcast episode “O/POSSUMOLOGY”

2016- The Atlantic Interview “The Very Long War Between Snakes and Newts” Ed Yong Theatlantic.com June 9, 2016

2016- Smithsonian Magazine Interview “The Animals That Venom Can’t Touch”” Jason Bittel Smithsonian.com, Sept 30,
2016

2015- NPR Interview “A biologist explains why the Honey Badger don’t care” Take Two, June 17 2015

2015- Slate Magazine Interview “Biology finally explains why Honey Badger don’t care” Megan Cartwrite, Slate
Magazine, June 16, 2015

2015- Bell Museum Imprint Magazine Interview “Resistance to Snake Venoms in the Honey Badger” Greg Brenning, Bell
Museum Imprint Magazine. Spring 2015 Issue.

2011- Work Covered, New York Times, “A frog endangered but extinct no more.” Bhanoo, S. N., June 17, 2011. Accessed
June 17 2011

2011- Field Work Covered, Associated Press, “Scientists: Gulf Health nearly at pre-spill level.” Burdeau, Cain and Seth
Borenstein. April 18 2011

COMPUTATIONAL SKILLS & DATA SYSTEMS

e Programming & Scripting: Proficient in Python (Biopython, pandas), R (tidyverse, dplyr, ggplot2), Bash scripting,
and SLURM HPC job scheduling. Experience writing custom scripts for file parsing, data filtering, batch
processing, and sequence data manipulation.

e Bioinformatics Pipeline Development: Developed and maintained custom pipelines for comparative genomics,
including orthologous gene filtering (e.g., paralog removal following Orthofinder outputs), synteny analysis, and
large-scale genome dataset management across 100+ vertebrate species.

e Database Management: Built organized multi-species orthogroup datasets integrating NCBI and Ensembl
annotations with custom filtering to generate clean input sets for downstream evolutionary and selection
analyses. Developed a new program for identifying orthology in large interspecific paralogous datasets.



Version Control & Code Repositories: Maintains fully documented code repositories via GitHub for multiple
independent projects including cavefish genome analysis, bear metabolomics-guided gene selection studies,
orthogroup curation, and automated NCBI gene annotation retrieval: (https://github.com/drabe004)

o Cavefish Genomes Pipeline

o Bear Project Scripts

o Remove Paralogs After Orthofinder

o ManipulateGUI NCBI

o Orthocaller v.30

Data Visualization & Reporting: Experience generating custom visualizations in R for phylogenomic data
summaries, evolutionary rate models, and metabolic pathway gene sets.

Data Integration: Integrated public genomic datasets with newly generated data for comparative analyses of
gene loss, positive selection, convergent evolution, and metabolic adaptation in vertebrates.

Reproducibility & Collaboration: Emphasis on reproducible, transparent workflows with version-controlled
pipelines supporting multi-institution collaborations.
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