GRAZE 1

Rita M. Graze

Associate Professor

College of Science and Mathematics
Department of Biological Sciences
Auburn University

Contact Information:

Office: (334) 844-1687

Email: rmgraze@auburn.edu

Website: http://wp.auburn.edu/grazelab/
Areas of expertise: Functional Genomics.

RESEARCH SUMMARY

| am interested in how cell autonomous sex determination pathways interact with cell nonautonomous signaling pathways to
produce sex differences in gene regulation in organs and tissues and ultimately sex dimorphism in complex traits. The overarching
questions that direct my research are: What is the role of these interactions in sex dimorphism in the endocrine-immune axis and
the response to stress? How do the underlying mechanisms of gene regulation shape sex-specific variation? What is the impact on
evolution? How do the pathways and regulatory mechanisms potentiate or constrain the evolution of sex differences? To study
these questions, | use the well-studied sex determination pathway of Drosophila as a model, with a focus on the insulin and insulin-
like signaling pathway in the brain and gonad.

PROFESSIONAL EXPERIENCE

University of Florida, Gainesville, FL College of Medicine, Molecular Genetics & Microbiology Postdoc 2007-2012
University of California, Davis, CA College of Biological Sciences, Genetics Ph.D. 2007
University of California, Santa Cruz, CA Biology, Emphasis: Ecology & Evolution B.A. 1998

APPOINTMENTS

2013 — Present  Associate Professor Auburn University, Auburn, AL
HONORS AND AWARDS7

National Academies Education Fellow in the Life Sciences (2013)
NSF Graduate Research Fellow in Evolution (2002-2005)
UCSC College Honors, Honors Thesis and Honors in Biology (1998)

FUNDING

Funded:

CAREER: Uncovering mechanisms that shape variation in how males and females differ in their gene expression.
Graze (PI)
NSF-DEB 8/1/2018-7/31/2023 $1,092,468.00

Comparative functional genomics of innate immunity in deuterostomes.
Halanych (PI: AU, Biological Sciences), Graze (Co-Pl), and Schwartz (Co-PI: AU, Biological Sciences).
NSF-10S 7/15/2018-6/30/21 $535,278.00

A new vertebrate model to study the role of growth factors IGFl and IGF2 in sex dimorphism of longevity and aging.
Tonia S. Schwartz (PI: AU, Biological Sciences), Graze (Co-Pl), and Aaron Reedy (Co-PI: AU, Biological Sciences).
NIH R15 8/01/2019-7/31/2022 $448,344.00
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PUBLICATIONS

Citation metrics from Google Scholar: 844 citations; H index: 14; i10 index: 18
Contributions of trainees are indicated by superscript letters: graduate students by 9 and undergraduates by Y. Corresponding author is indicated by
€Co-corresponding authors are indicated by € - first and last authors may be Pls.

23. Genutis, L. K., Villanueva, P., Graze, R. M., AlHaj Abed, J., McIntyre, L. M., Nuzhdin, S. V. Haplotype-resolved Chromatin

Conformation Data reveals relationship between Transposable Elements and Chromosomal Pairing. Genome Biol. Evol., evaf222
(2025), doi:10.1093/gbe/evaf222. Impact factor 3.3

22. Marroni, F., Morse, A. M., Nanni, A. V., Nolte, N., Williams-Simon, P., Leon-Novelo, L., Graze, R. M., Schmidt, P., King, E.,
Mclintyre, L. M. Multiparent Recombinant Inbred lines crossed to a tester provide novel insights into sources of cis and trans
regulation of gene expression. Genetics, iyaf257 (2025), doi: 10.1093/genetics/iyaf257. Impact factor 5.1

21. BallS, E. M., Costello, R. A., Ballen, C. J., Graze, R. M., and Burkholder, E. W. Challenging Misconceptions about Race
in Undergraduate Genetics. CBE Life Sci. Educ. 23, ar32 (2024), doi: 10.1187/cbe.23-12-0228. Impact factor 2.4

20. Rivera-Rincon, N., Altindag, U. H., Amin, R8, Graze, R. M., Appel, A. G., and Stevison, L.S. A comparison of thermal stress
response between Drosophila melanogaster and Drosophila pseudoobscura reveals differences between species and sexes. J.
Insect Physiol., 104616 (2024), doi: 10.1016/].jinsphys.2024.104616. Impact factor 2.3

19. Tassia, M. G, Hallowell, H. A., Waits, D. S., Range, R. C., Lowe, C. J., Graze, R. M., Schwartz, E. H., Halanych, K. M. Induced
Immune Reaction in the Acorn Worm, Saccoglossus kowalevskii, Informs the Evolution of Antiviral Immunity. Mol. Biol. Evol. 40
(2023), d0i:10.1093/molbev/msad097. Impact factor 10.7

18. Nanni, A. V., Martinez, N., Graze, R. M., Morse, A., Newman, J. R. B., Jain, V., Vlaho, S. ,Signor, S., Nuzhdin, S. V., Renne, R.,
Mclintyre, L. M. Sex-biased expression is associated with chromatin state in D. melanogaster and D. simulans. Mol. Biol.
Evol. 40 (2023), doi:10.1093/molbev/msad078. Impact factor 10.7

17. Bronikowski, A. M., Meisel, R. P., Biga, P. R., Walters, J. R., Mank, J. E., Larschan, E., Wilkinson, G. S., Valenzuela, N.,Conard, A.
M., de Magalh3des, J. P., Duan, J. E., Elias, A. E., Gamble, T. Graze, R. M., Gribble, K. E., Kreiling, J. A., and Riddle, N. C. Sex-

specific aging in animals: Perspective and future directions. Aging Cell, €13542 (2022) doi:10.1111/acel.13542. Impact factor
9.304

16. Stribling®, D., Chang, P. L., Dalton, J. E., Rosenthal, M., Conow, C. A., Graze, R. M., and Arbeitman, M.N. The brain

transcriptome of the wolf spider, Schizocosa ocreata. BMC Res. Notes. 14, 236 (2021), doi: 10.1186/s13104-021-05648-y.
Impact factor 1.34

15. Wang, X., Yang, X., Feng, Y., Dang, P., Wang, R. Graze, R.M., Clevenger, J., Chu, Y., Ozias-Akins, P., Holbrook, C., and Chen, C. Y.
Transcriptome profile reveals drought induced genes preferentially expressed in response to water deficit in cultivated
peanut (Arachis hypogaea L.). Front. Plant Sci. 12, 64529 (2021), doi: 10.3389/fpls.2021.645291. Impact factor 4.41

14. Abby E. Beatty?, Cissy J. Ballen, Emily P. Driesseng, Tonia S. Schwartz & Graze, R. M. Addressing the unique qualities of

upper-level biology CUREs through the integration of skill-building” Integr. Comp. Biol. (2021), d0i:10.1093/icb/icab006. Impact
factor 2.15

13. Graze, R. M., Tzeng, R.-Y., Howard®, T. S., and Arbeitman, M. N. Perturbation of IIS/TOR Signaling Alters the Landscape of

Sex-Differential Gene Expression in Drosophila. BMC genomics 19, no. 1: 893 (2018), doi:10.1186/s12864-018-5308-3. Impact
factor 3.73

12. Ledn-Novelo, L., Gerken, A. R., Graze, R. M., Mcintyre, L. M., and MarroniS, F. Direct Testing for Allele-Specific Expression

Differences Between Conditions. G3: Genes | Genomes | Genetics 8(2): 447—-460 (2018), doi:10.1534/g3.117.300139. Impact
factor 2.5

11. Stevison®, L. S., Sefick, S., Rushton &, C., & Graze, R. M.€ Recombination rate plasticity: revealing mechanisms by design.



10.
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Philosophical Transactions of the Royal Society of London. Series B, Biological Sciences, 372(1736) (2017),
doi:10.1098/rstb.2016.0459. Impact factor 7.055

Arbeitman®, M. N., New, F., Fear, J. M., Howard &, T. S., Dalton, J. E., & Graze, R. M. Sex Differences in Drosophila Somatic
Gene Expression: Variation and Regulation by Doublesex. G3: Genes| Genomes| Genetics, g3-116 (2016), doi:
10.1534/g3.116.027961. Impact factor 3.20

Ledn-Novelo, L. G., Mcintyre, L. M., Fear 8, J. M., & Graze®, R.M. A flexible Bayesian method for detecting allelic imbalance in
RNA-seq data. BMC genomics, 15(1), 920, (2014), doi: 10.1186/1471-2164-15-920. Impact factor 3.99

GrazeS, R. M., MclIntyre, L. M., Morse, A. M., Boyd", B. M., Nuzhdin, S. V., & Wayne, M. L. What the X Has to Do with It:
Differences in Regulatory Variability between the Sexes in Drosophila simulans. Genome biology and evolution, 6(4), 818-829
(2014), doi: 10.1093/gbe/evu060. Impact factor 4.23

Jensen, K., Sanchez-Garcia, J., Williams, C., Khare, S., Mathur, K., Graze, R.M.,, et al. Purification Of Transcripts And Metabolites
From Drosophila Heads. J. Vis. Exp., 15;(73):e50245 (2013), doi: 10.3791/50245. Impact factor 1.33

Graze, R.M., Novelo, L.L., AminY, V., Fear&, J. M., Casella, G., Nuzhdin, S.V., and MclIntyre€, L.M. Allelic imbalance in Drosophila
hybrid heads: exons, isoforms and evolution. Mol Biol Evol, 29, 1521-1532 (2012), doi: 10.1093/molbev/msr318. Impact factor
9.11

Yang®, Y., Graze, R.M., Walts, B.M., Lopez, C.M., Baker, H.V., Wayne, M.L., Nuzhdin, S.V., and Mcintyre®, L.M. Partitioning
Transcript Variation in Drosophila: Abundance, Isoforms and Alleles. G3 1:427-436 (2011), doi: 10.1534/g3.111.000596. Impact
factor 3.20

Graze, R.M., MclIntyre, L.M., Main", B.J., Wayne, M.L., and Nuzhdin, S.V. Regulatory divergence in Drosophila melanogaster and
D. simulans, a genome-wide analysis of allele specific expression. Genetics 183:547-561 (2009), doi:
10.1534/genetics.109.105957. Impact factor 5.96

Maing'c, B.J., Bickel, R.D., MclIntyre, L.M., Graze, R.M., Calabrase, P.P., and Nuzhdin, S.V. Allele-specific expression assays using
Solexa. BMC Genomics 10:422 (2009), doi: 10.1186/1471-2164-10-422. Impact factor 3.99

Graze C, R.M., Barmina, O., Tufts¥, D., Naderi", E., Harmon, K. L., Persianinova, M., & Nuzhdin, S. V. New candidate genes for
sex-comb divergence between Drosophila mauritiana and Drosophila simulans. Genetics, 176(4), 2561-2576 (2007), doi:
10.1534/genetics.106.067686. Impact factor 5.96

Kopp, A., Graze, R.M., Xu, S., Carroll, S.B. and Nuzhdin©, S.V. Quantitative Trait Loci Responsible for Variation in Sexually
Dimorphic Traits in Drosophila melanogaster. Genetics, 163: 771-787 (2003), doi: 10.1093/genetics/163.2.771. Impact factor
5.96

INVITED SEMINARS

2024 Khang, M., and Graze, R. M. (Selected Talk, presented by Mursalin Khan) Regulation of Sex Differences in Innate Immunity

by Sex-Determining Gene transformer in Drosophila. The Allied Genetics Conference 2024.

2023 Khang, M., Gwin", M., Zittrouer", C., and Graze, R. M. (Selected Talk, presented by Mursalin Khan) Sex differential immune

gene expression and immune response in D. melanogaster and D. simulans. Annual Drosophila Research Conference 2023.

2022 Graze, R. M. (Invited Seminar) Drosophila as a Model for Understanding Sex Dimorphism in the Innate Immune Response.

AU, Pathobiology Research Seminar Series.

2019 Graze, R. M. (Invited Seminar) The landscape of sex-differential gene expression in Drosophila. TAMU EEB Seminar Series
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2018 Graze, R. M. (Invited Seminar) One genome, two sexes: What fruit flies can tell us about sex. AU, Entomology Club Seminar
Series.

2016 Graze, R.M., New, F., Fear, J.M., Howard, T.S., Dalton, J. E., & Arbeitman, M.N. (Selected Talk) Sex Differences in Drosophila
somatic gene expression: variation and regulation by doublesex. Evolutionary Genomics of Sex Conference.

2006  Graze, R.M., Barmina, O., Tufts, D., et al. (Selected Talk) Candidate genes for sex comb divergence between D. mauritiana
and D. simulans. Drosophila Research Conference.

TEACHING AND COURSE DEVELOPMENT

BIOL 3000 Genetics (2013-Current): This course covers basic genetic concepts, including transmission genetics, cytogenetics,
molecular genetics, and genomics. This course was updated in 2019 to a modified hybrid course model, incorporating online and in
class learning activities. These activities include traditional problem solving and gamified learning with relevance to course learning
objectives.

BIOL 3001 Genetics Lab (2013-Current): In collaboration with Michael C. Wooten, the lab manual for this course was updated in
2016. | am currently working toward developing, testing, and assessing new activities that explicitly teach the relevancy of genetics
to real-world societal issues. | have developed, evaluated and implemented a human genetics lab as a part of this effort.

BIOL 5521/6521 Gene Expression and Recombinant DNA Lab (2013- Current): This course covers concepts and techniques in
recombinant DNA, including transformation, cloning, protein expression, and purification. My approach to the design of this course
has been frequent updates due to the research-based nature of the course. The course is project-based with a course-based
undergraduate research experience (CURE) approach where students design and create a novel fluorescent protein using site-directed
mutagenesis and write and revise a collaborative draft scientific manuscript synthesizing their results. A graduate version of this course
is taught concurrently, with graduate and undergraduate students working together.

BIOL 5850/6850 Functional Genomics (2026): This course is designed as an active-learning course where students learn how to study
the functional aspects of the genome emphasizing gene regulation and functional genetic variation. All students engage with the
primary research literature in this area, critique and develop experimental plans for functional genomic research and learn associated
bioinformatic pipelines and analyses. Students conduct a novel transcriptomic analysis as a group and write a collaborative draft
manuscript as the course capstone.

MENTORING

Ph.D. Committees:
Completed at Auburn: 1 as Chair, 8 Member
In Progress at Auburn: 1 as Chair, 3 Member

Master of Science Committees:
Completed at Auburn: 5 as Chair, 2 Member
In Progress at Auburn: 0 as Chair, 0 Member

Undergraduate Research Advisor:
At Auburn: 77
In Progress: 5

2023 Mursalin Khan Ph.D. ‘Sex Differences in the Drosophila Immune Response: Evolution & Molecular Mechanisms’

2023 Erin Ball MS- T ‘Using Preparation for Future Learning to Change Student Attitudes about Race in Undergraduate Genetics’
2023 Krista Fincke MS-NT

2018 Tiffany Howard MS-NT

2017 Miranda Reich MS- T ‘Ethanol sensitivity and rapid tolerance in Drosophila’
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PROFESSIONAL SERVICE

Editorial Roles:
Associate Editor G3 2025-present.

Reviewing:
Journal Articles: Genome Research, Molecular Biology and Evolution, Molecular Ecology, Genome Biology and Evolution, Evolution,
Genetics, Genes Genomes Genetics, BMC Biotechnology and BMC Medical Genomics.

Grant Proposals:
Graduate Research Fellowship Program panel, December 2014; and |0S- Evolution of Developmental Mechanisms preproposal

panel, March 2017, REU panel, October 2019. Ad-Hoc review DEB- Evolutionary Genetics, 2014; Ad-Hoc review 10S- Evolution of
Developmental Mechanisms, 2015 & 2017; Ad-Hoc review 10S & DEB- CAREER, 2016 & 2018.

Conferences:
Organizer, Everything You Ever Wanted To Know About Sex Workshop (Annual Drosophila Research Conference 2018-2026).

OUTREACH

Summer Science Institute: Designed and implemented research-based learning activities for high school students participating in the
2018, 2019, 2021-2025 Institutes. This program provides enriching experiences in science for students, at no cost to families.

START Genetics: Developed and ran the Summer Science Student-Teacher AUthentic Research Training (START) program in 2022-
2025 for regional high school students and teachers. This program provided a paid stipend and research opportunities with a
capstone poster presentation. Teachers developed course materials and students competed in the Alabama Junior Academy of
Science competition, Alabama Science and Engineering Fair, and Gorgas Scholarship.

Destination STEM 2017, 2019, 2024-2025. Destination STEM is an open house for regional students considering STEM careers. | run
an interactive, rapid fire, introduction to fruit fly genetics for middle and high school students for this event.

EmpowHER STEM Expo 2024. Hosted ‘Genetics on the Fly’ booth for 8th-10th grade girls interested in STEM majors and/or careers.

OurSTEMstory 2020-2021. This program raises awareness of societal issues related to Science, Technology, Engineering, and
Mathematics (STEM) by hosting interactive seminars with invited speakers that highlight engaging science stories. In addition to
organization and planning as part of the inaugural committee, | created short introductory lectures to introduce each topic and
provide a foundation for considering the ethical and societal questions surrounding how research and knowledge have been
advanced. OurSTEMstory is now a rotating series that is organized across departments within the college. while also

Computational Biology NSF REU, Summer 2016-2019. This program provided a summer long (10 week) research experience and
training for undergraduates interested in computational biology, bioinformatics and genomics. Mentees included Madison
Armstrong, ‘RNA-seq data from transgenic perturbations’; Bria White, ‘ The effects of temperature on expression of genes involved
in recombination in Drosophila ovaries’; April Kreibel and Kai Cobb (Interdisciplinary STEM REU), ‘Variation in regulatory regions
associated with hormone signaling’; John Henry Cruz and Yaseen Ellison, ‘The effects of endocrine disruptors on courtship behavior’.

Instructor of the Auburn Bioinformatics Bootcamp, Summer 2016 to 2019. A week long, active, workshop that provided training in
bioinformatics, scripting and command-line computing to regional (and beyond) faculty, graduate and undergraduate students

Collaborative Approaches among Scientists and Engineers NSF REU 2019-2021 This program provides a summer long (10 week)
research experience, training, and professional development across STEM disciplines for all students in the southeast, working
collaboratively with regional small universities. Mentees include Computational Biology NSF students (above) and Brianna Stanley,
who worked with a START genetics high school student on the project: ‘The impact of stress of DNA damage during oogenesis’.

TEA Summer Research Program: Engaged students and teachers from regional high schools in an intensive summer research
experience. Students participated in a three-week research project, working with their teachers in the final week to create a
presentation on the research and value for teaching.



