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Books/Chapters Published (2)

Magana, A.J. (2024). Teaching and Learning in STEM with Computation, Modeling, and Simulation
Practices: A Guide for Practitioners and Researchers. Purdue University
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http://doi.org/10.1002/cae.22580
https://doi.org/10.1103/PhysRevResearch.7.013312
https://doi.org/10.1038/s41598-023-34725-4
https://doi.org/10.1186/s40594-026-00621-2
https://doi.org/10.1371/journal.pcbi.1013410
https://doi.org/10.1016/j.imu.2026.101737
https://doi.org/10.1109/TBME.2023.3319013
https://doi.org/10.1093/plcell/koad301
https://doi.org/10.1093/plcell/koad301
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Gazzo, D.V. and Zartman, J.J. (2025). Calcium Imaging in Drosophila. In: Gorvin, C.M. (eds) Calcium
Signaling. Methods in Molecular Biology, vol 2861. Humana, New York, NY. https://doi.org/10.1007/978-
1-0716-4164-4 19

All Preprint/submission/in-review peer-reviewed journal (16)

1. Arigye, J., Udosen, A.N., Joshi, P., and Magana, A.J. (major revision). Commitment to Team
Coordination: Reflections from Undergraduate Engineers Across Three Team-Based Projects.
IEEE Transactions on Education.

2. Brendan K. Ball*, Hammad F. Khan*, Jee H. Park, Krishna Jayant, Deva D. Chan, Douglas K.
Brubaker., “Integrated Cross-Species Translation and Biophysical Multi-Scale Modeling Links
Molecular Signatures and Locomotory Phenotypes in Spaceflight-Induced Sarcopenia®. (under
review)

3. Shihang Ding*, Tsubasa S. Matsui*, Roland R. Kaunas, Taeyoon Kim§, and Shinji Deguchi§,
"Dissecting molecular origins of the mechano-adaptive behaviors of actomyosin bundles,"
Physical Review Research, in revision.

Huizar, F.J., Kumar, N Unger, M, Velagala, V, Wu, Q., Brodskiy, P.A. and

4. Zartman, J.J. "G protein-coupled Receptor Contributions to Wing Growth and Morphogenesis in
Drosophila melanogaster." In revision and bioRxiv (2022). doi:
https://doi.org/10.1101/2022.09.09.506847 (revison efforts supported in part by EMBRIO)

5. Jeong, Donghyun Paul, Stephen Cini, Kailee Mendiola, Satyajyoti Senapati, Alexander Dowling,
Hsueh-Chia Chang, Jeremiah J. Zartman, and Donny Hanjaya-Putra. "Harnessing NCX-IP3R-
dependent Calcium Oscillations to Regulate Angiogenic Signaling in Endothelial
Cells." bioRxiv (2026): 2026-04.
https://www.biorxiv.org/content/10.64898/2026.04.07.717042v1.abstract

6. Kim, June Hyung, and Taeyoon Kim. 2024. “The Mechanism of Dynamic Steady States in
Lamellipodia.” bioRxiv, January, 2024.11.18.62420.
https://doi.org/10.1101/2024.11.18.624201 .

7. Kumar, N., Zhang, W., lyer-Pascuzzi, A., Staiger, C., and Pienaar, E. ODE based mechanistic
model of single cell Ca2+ oscillations in plant cells: Predictive Modeling of Pathogen-induced
Calcium Oscillations in Arabidopsis thaliana Pavement Cells. Major revision to be submitted July
2026, PLoS Comp Bio

8. Larson, N.J.,, Madamanchi, A., Li, L. and Umulis, D.M., 2025. Stochastic Modeling of BMP
Heterodimer-Receptor Interactions Shows Emergence of Low-Pass Filtering Behavior. bioRxiv,
pp.2025-10. https://www.biorxiv.org/content/10.1101/2025.10.17.677951v1.abstract

9. Lu, Shenyu, David M. Umulis, Linlin Li, and Xiaogian Wang. "Physics-Informed Learning-Based
Efficient Computation of Pareto Frontiers for Biological Process Understanding." In submission.
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https://doi.org/10.1101/2024.11.18.624201
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10.

11.

12.

13.

14.

15.

16.

Mim, Mayesha Sahir, Stephen Cini, Caitlin Frank, Zian Wang, Alexander Dowling, Jeremiah J
Zartman. Forward Engineering Organ Development and Cancer Therapeutics with Optogenetics
bioRxiv 2025.05.16.653804, doi: https://doi.org/10.1101/2025.05.16.653804

Park, Hye Lin, Weiwei Zhang, Yuan-Chi Chien, Chanung Park, Gyeong Mee Yoon (2024)
Autophagy-mediated CTR1 turnover orchestrates the reciprocal interaction between autophagy
and ethylene signaling

bioRxiv 2024.07.31.606019, doi: https://doi.org/10.1101/2024.07.31.606019

Shaikh, R.; Frank, C.; Larson, N.J.; Chen, H.-Y.; Pradhan, A. G.; Mendiola, K.; Hanjaya-Putra,
D.; Umulis, D. M.; Zartman, J.; Reeves, G.; Li, L. Biochemical Principles of SMAD Signaling
Across the Animal Kingdom. Preprints 2026, 2026010062.
https://doi.org/10.20944/preprints202601.0062.v1

Suarez-Gomez, D., N.C. Perez-Rosas, G.I. Miranda-Contreras, S.R. Colom-Brafia, W. Zhang?, M.S.
Mim, S. Tan, D. Gazzo, A. Buganza Tepole, Q. Deng, G. Reeves, C.E. Isaza-Brando, C.J. Staiger, D.
Umulis, J. Zartman, M. Cabrera-Rios*. 202X. CalciumlInsights: An open-source, tissue-agnostic
graphical interface for high-quality analysis of calcium signals. June 9, 2025, biorxiv.
https://doi.org/10.1101/2025.06.04.657923 Revision to be re-submmitted to PLOS Biology (Fall
2026)

Suarez-Gomez, D., Rocha-Clavijo, D., Miranda, G., Rosas, N.P., Alvear, A.E.L., Braiia, S.C., Isaza,
C.E. and Cabrera-Rios, M., 2024. Quantifying Calcium Dynamics in T Cell Populations: An
Automated Analysis Framework for Antigen Fluorescence Applying Functional Anova., 04
November 2024, PREPRINT (Version 1) available at Research Square
[https://doi.org/10.21203/rs.3.rs-5343285/v1 |

Udosen, A. N., Magana, A. J. & Pienaar, E. (under review). Teamwork processes in the context of
computational modeling and simulation projects. Journal of the Learning Sciences.

Xiao, S. Hoon Um, S. Green, L.N., and Jayant, K. Intracellular neural recordings across DNA tiles.
(under review). (not in Google Scholar)

Preprint/submission/under-review peer-reviewed journal with multi-lab EMBRIO authors: (8, * also a

Cross-Bio-Thrust)

Jeong, Donghyun Paul, Stephen Cini, Kailee Mendiola, Satyajyoti Senapati, Alexander Dowling, Hsueh-
Chia Chang, Jeremiah J. Zartman, and Donny Hanjaya-Putra. "Harnessing NCX-IP3R-dependent Calcium
Oscillations to Regulate Angiogenic Signaling in Endothelial Cells." bioRxiv (2026): 2026-04.
https://www.biorxiv.org/content/10.64898/2026.04.07.717042v1.abstract
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Mim, Mayesha Sahir, Stephen Cini, Caitlin Frank, Zian Wang, Alexander Dowling, Jeremiah J Zartman.
Forward Engineering Organ Development and Cancer Therapeutics with Optogenetics
bioRxiv 2025.05.16.653804, doi: https://doi.org/10.1101/2025.05.16.653804

Suarez-Gomez, D., Rocha-Clavijo, D., Miranda, G., Rosas, N.P., Alvear, A.E.L., Braia, S.C., Isaza, C.E. and
Cabrera-Rios, M., 2024. Quantifying Calcium Dynamics in T Cell Populations: An Automated Analysis
Framework for Antigen Fluorescence Applying Functional Anova., 04 November 2024, PREPRINT
(Version 1) available at Research Square [https://doi.org/10.21203/rs.3.rs-5343285/v1 ]

Shaikh, R.; Frank, C.; Larson, N.J.; Chen, H.-Y.; Pradhan, A. G.; Mendiola, K.; Hanjaya-Putra, D.;
Umulis, D. M.; Zartman, J.; Reeves, G.; Li, L. Biochemical Principles of SMAD Signaling Across the
Animal Kingdom. Preprints 2026, 2026010062. https://doi.org/10.20944/preprints202601.0062.v1

*Suarez-Gomez, D., N.C. Perez-Rosas, G.l. Miranda-Contreras, S.R. Colom-Brafia, W. Zhang?, M.S. Mim,
S. Tan, D. Gazzo, A. Buganza Tepole, Q. Deng, G. Reeves, C.E. Isaza-Brando, C.J. Staiger, D. Umulis, J.
Zartman, M. Cabrera-Rios*. 202X. CalciumlInsights: An open-source, tissue-agnostic graphical interface
for high-quality analysis of calcium signals. June 9, 2025, biorxiv.
https://doi.org/10.1101/2025.06.04.657923 Submitted to Nature Methods (June 2025)

Udosen, A. N., Magana, A. J. & Pienaar, E. (under review). Teamwork processes in the context of
computational modeling and simulation projects. Journal of the Learning Sciences.

Xiao, S., Hoon Um, S., Green, L.N., and Jayant, K. Intracellular neural recordings across DNA tiles. (under
review).

Preprint/submission/under-review peer-reviewed journal single EMBRIO lab: (5)

Arigye, J., Udosen, A.N., Joshi, P., and Magana, A.J. (major revision). Commitment to Team Coordination:
Reflections from Undergraduate Engineers Across Three Team-Based Projects. IEEE Transactions on
Education. (not in Google Scholar)

Huizar, F.J., Kumar, N Unger, M, Velagala, V, Wu, Q., Brodskiy, P.A. and

Zartman, J.J. "G protein-coupled Receptor Contributions to Wing Growth and Morphogenesis in
Drosophila melanogaster." In revision and bioRxiv (2022). doi:
https://doi.org/10.1101/2022.09.09.506847 (revison efforts supported in part by EMBRIO)

Larson, N.J., Madamanchi, A., Li, L. and Umulis, D.M., 2025. Stochastic Modeling of BMP Heterodimer-
Receptor Interactions Shows Emergence of Low-Pass Filtering Behavior. bioRxiv, pp.2025-10.
https://www.biorxiv.org/content/10.1101/2025.10.17.677951v1.abstract

Park, Hye Lin, Weiwei Zhang, Yuan-Chi Chien, Chanung Park, Gyeong Mee Yoon (2024)
Autophagy-mediated CTR1 turnover orchestrates the reciprocal interaction between autophagy and
ethylene signaling bioRxiv 2024.07.31.606019, doi: https://doi.org/10.1101/2024.07.31.606019
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Xu, L., W. Zhang, L. Huang, C. Zhang, and C.J. Staiger. 202X. Actomyosin and the Arp2/3 complex are
involved in the internalization of cellulose synthase complexes. Plant Physiol. Submitted 01-17-25. Also
available on bioRxiv at https://doi.org/10.1101/2025.01.19.633783

Manuscripts in Preparation (42 anticipated through 2026):
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Manuscript Reference

Simultaneous Stimulation and Imaging of ATP-Dependent
Calcium Waves in Epithelial Cells In Vivo

Mukherjee: Defining Interdisciplinary science and Integration and
developing an ID competency framework for a Bll. Nature
Humanities and Social Sciences

Mukherjee: Institutional Case study on theories the help in
sustaining ID research networks, Nature Humanities and Social
Sciences

Shulan Xiao: Mild Focal Cooling Decouples Dendrites to
Reconfigure Cortical Output: In Revision at Cell Reports, to be re-
submitted in Septmber 2025

Parth Joshi: The Interplay of Value Orientations and Technical
Expertise on Team Dynamics in Interdisciplinary Computing
Teams.

Udosen: Teamwork Interactions and Collaborative Learning in
the Context of Computational Modeling and Simulation Projects.

Udosen: Leveraging engineering design to promote students,Ad
mechanistic reasoning in STEM

AFM of wounded zebrafish tail

title?
Ding: Endogenously tagged beta-actin transgenic line
McCarthy/ Doszpoly:: "Calcium, calmodulin, and CaMKIll in the

membrane and cortical events of the membrane and cortical
events of the egg-to-embryo transition"
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Mukherjee/Ladd: Collaborative Network formation, in PLOS
Biology

Textbook on modeling of biological phenomenon w/ Springer

Shulan Xiao: Blood-Catalyzed n-Doped Polymers Enable
Reversible, Optical Control of Neuronal Membranes : In revision
at Science, 2 rounds complete

Shulan Xiao: Intracellular Recordings across DNA tiles : In
revision at Nature Nanotechnology"

Udosen: Exploring Students,Ad Socially Shared Regulated
Learning while engaging on Engineering Design Problem

Udosen: Characterizing Model-Based Reasoning in STEM
education: A Systematic Literature Review

Udosen: Characterizing Mechanistic Reasoning in STEM
education: A Systematic Literature Review

Samasa/Linlin Li: Cytoskeletal and Cellular Dynamics Mediating
Epithelial Tissue Spreading in the Zebrafish Embryo.

Li/Nilay Kumar/Bakary Samasa: models on how epiboly closure
dynamics happen. 1) Crawling 2) Contraction through
endocytosis within yolk 3) Hydrodynamics,

Suarez: A Novel Tool for Forecasting Calcium Temporal Traces
Based on Class Transitions.

AFM of oocytes

Ding/Nilay Kumar/Linlin Li: Actin calcium cross-talk during
wound healing.
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Udosen and Zack Kyner ML/Al paper on oocytes

Mukherjee: Journey Maps of experienced members in a
community of practice (grad students). Will be submitted to the
American Society of Engineering Education

Mukherjee: Journey Maps of experienced members in a
community of practice (faculty and research scientists)
Georgopolus: Graduate student interdisciplinary research
identity development in an interdisciplinary institute.

Coulter: methodology of the hybrid model (w/ T1)

Coulter: An agent-based model of actin organization and
remodeling that includes myosin Xl and crosslinking proteins

Bolton: "Spatial and temporal distribution of Ca2+-dependent
signaling in a 3D agent-based model of dendritic spines."

Doszpoly: "TIAM1 as a mediator between calcium signaling and
actin remodeling in the egg-to-embryo transition"

Udosen: Predicting Quantized Students Team-based Reflection
Data Using Supervised Machine Learning Approaches

Samasa/Linlin Li: Mechanisms of epiboly progression in the
zebrafish.

Kumar (Weiwei Zhang): Subcellular ODE based model of Ca2+
initiation in response to PAMPs in Arabidopsis thaliana

Kumar (Weiwei Zhang): 2D hybrid model of Ca2+ wave
propagation in plants

Computational modeling of wound closure and relevance of
mechanosensitive
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Harry
Avila

Shenyu Lu/Linllin Li: multi-objective optimization and
approximating Pareto frontiers that balance competing biological
objectives

Rogers, (co-author Harry Avila): "The domains of RipU important
for interacting with the cytoskeleton."

AFM of wing disc mechanics

Oocytes and Dendrites: Biology and model integration

Kumar: how wound closure is regulated or wound of different
size in different subsystem like zebrafish fin ad drosophila wing
disc. Compare parameter values across two systems. Include cell
division and assess how proliferation can affect wound closure
dynamics.

Avila: 'examining how the cytoskeleton (microtubules primarily)
change in tomato roots after infection with a soil pathogen: in-
depth characterization of the cytoskeleton in RipU-expressing
plants'

ALL Peer-reviewed conference presentations, papers, and posters: (91)

1. Arigye, J., Magana, A.J., Lyon, J.A., and Pienaar, E. (2023). Biomedical and agricultural
engineering undergraduate students’ programming self-beliefs and changes resulting from
computational pedagogy. In Proceedings of the 2023 ASEE Annual Conference & Exposition.
Baltimore MD. June 25 - 28.

2. Arigye, J.,, Magana, A.J., Lyon, J.A., Pienaar, E. (2023). Biomedical and Agricultural Engineering
Undergraduate Students Programming Self-Beliefs and Changes Resulting from Computational
Scaffolding [Poster presentation]. Technical Research Exhibition, The 49th National Society of
Black Engineers Convention(NSBE), Kansas City, Mo USA, March 2023.
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3.

10.

11.

12.

13.

14.

Arigye, J., Udosen, A.N., Pravin, J.P., and Magana, A.J. (2023). The evolution of team
coordination commitments in the context of computational projects. In Proceedings of the 2023
IEEE ASEE Frontiers in Education Conference. College Station, Texas. October 18-21, 2023.

Boody, C., Kyner, Z., Nguyen, A., Chan D., Evans J. "Refining Views of the Oocyte Cortex
Through the Oocyte-to-Egg and Egg-to-Embryo Developmental Transitions," 2026 Annual
Meeting of the Society for the Study of Reproduction, Indianapolis, IN

Chatterjee, Aritra & Turner, Jordan & Banks, Jonathan & Adebowale, Joan & Chan, Deva &
Mendenhall, Juana. (2023). Fabrication And Mechanical Characterization Of Direct Ink Write 3d
Printed Methacrylated Hyaluronic Acid Cerium Oxide Scaffolds. Summer Biomechanics,
Bioengineering and Biotransport Conference (SB3C), June, 2023,Vail, Colorado, USA.

Choi G, Georgopoulos E, and Gardner SM (2026) Belonging Across Borders: A Case
Study of Cultural Identity in International STEM Graduate Training. Annual meeting of
the Society for the Advancement of Biology Education Research (SABER), East Lansing,
MI.

Cini, S., Zartman, J. and Dowling, A., 2025, November. Validating a Cell-Scale Calcium Signaling
Digital Twin Using Science-Based Design of Experiments. In 2025 AIChE Annual Meeting. AIChE,
November 2-6,2025, Boston, MA

Coulter, J., and Kim, T. A hybrid discrete-continuum model for multi-scale simulations of
biological systems. American Physical Society Global Physics Summit. Anaheim, CA, March 17-
21, 2025.

Davis BFS", Kinezr-Ursem TL, (2026) Applying coarse-grained molecular modeling to generate
synthetic data for single-molecule optical trapping and analysis, Annual Biophysical Society
Meeting, San Francisco, February 2026

Deng, Q. Society for Leukocyte Biology 56th Annual Meeting, Athens, GA (Sep 2023) Title: Fishing
for new regulators of neutrophil migration. Special Interest Group Session "Myeloid cells in
inflammatory diseases"

Ding, Chang and Qing Deng. Reactive Oxygen Species (ROS) Relax Wounds to allow Healing &
Regrowth. The Allied Genetics Conference 2024, March, 2024, National Harbor, VA.

Ding, Chang and Qing Deng. Reactive Oxygen Species (ROS) Relax Wounds to allow Healing &
Regrowth. International Zebrafish Society, July 9-13, 2025. Madison, WI.

Ding, Chang and Qing Deng. (2025). Reactive Oxygen Species (ROS) Relax Wounds to
allow Healing & Regrowth. American Society for Cell Biology (ASCB), Dec 6-10, 2025,
Philadelphia, PA

Doszpoly A ¢*, McCarthy A, Aviala P U6, Kinzer-Ursem TL, Evans J, (2025) Tiam1, a CaMKII
Substrate, and Its Role in the Ca?*-Dependent Signaling Events of the Egg-to-Embryo
Transition in Mammalian Eggs, Annual Biomedical Engineering Society Meeting, San
Diego, October 2025
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Doszpoly A, McCarthy A, Aviala P, Kinzer-Ursem TL, Evans J, "Investigations of TIAM1
in mouse eggs - a CaMKII substrate that is a candidate mediator of calcium-dependent
events in the egg-to-embryo transition," 2026, Annual Meeting of the Society for the
Study of Reproduction, Indianapolis, IN

Gazzo, David, Pablo Cisternas, Yiduo Liu, and Jeremiah Zartman, “Leveraging Drosophila
Locomotion Assays to Elucidate Protein-Protein Interactions in Neurodegeneration” Midwest
Drosophila Conference, Bloomington. October 2023

Gazzo, David. “Elucidating the Interaction between lon Channels Piezo and SERCA” Midwest
Drosophila Conference, Bloomington, Fall 2024

Glazier, J. (2026). “Using Virtual Tissue Computer Simulations to Explore Biological Mechanisms
Across Scales,” in the minisymposium, “Advancing Computational Developmental Biology: Integrating
Experimental and Computational Systems Approaches,” TAGC24 (The Allied Genetics Conference),
Washington, DC, March 9th, 2024.

Georgopoulos E (2025): Exploring Interdisciplinary STEM Identity Development of Graduate
Studentsin Interdisciplinary Biology Integration Institutes. Annual meeting of the Society
for the Advancement of Biology Education Research (SABER), Twin Cities, MN,July 2025

Georgopoulos E, Choi G, and Gardner SM (2026) Tensions and Triumphs: How STEM
Graduate Students Develop Interdisciplinary STEM Identity across Contexts. Annual
meeting of the Society for the Advancement of Biology Education Research (SABER), East
Lansing, MI, July 2026.

Georgopoulos E, Choi G*, and Gardner SM (2026). From Disciplinary Roots to
Interdisciplinary Identities: Biology Integration Institutes Promote Interdisciplinary
Identity in Engineering Graduate Students. American Association for Engineering
Education (ASEE) 2026, Charlotte, North Carolina.

Fennell, H. (2023). “Computational Apprenticeship: A Constructivist Approach for Teaching
Modeling and Simulation” Society for Mathematical Biology, June 2023, Columbus, OH.

lyer-Pascuzzi, Anjali (2022) "A bacterial effector protein impacts the cytoskeleton of
plant cells". ASPB/CSPB Annual Meeting. Portland, Oregon. July, 2022.

lyer-Pascuzzi, A. 2023. "Genomic and phenomic approaches to understanding bacterial wilt
disease resistance". International Bacterial Wilt Symposium, Keynote lecture. Uruguay, March
2023.

Kinzer-Ursem, TL. (2023). Frequency Decoding by Calmodulin and CaMKIl on Actin
Polymerization Dynamics and Dendritic Spine Morphology, BMES October 2023 Seattle
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26. Kinzer-Ursem TL Integrative Approaches to Elucidate Mechanisms of Neurological Disorders,
American Institute of Chemical Engineers (AIChE) Annual Meeting, Phoeniz Arizona, November
2022

27. Kumar, N., J. Ambriz, K. Tsai, M.Mim, M. Flores Flores, W. Chen, M. Alber, J. Zartman. Balancing
competing effects of tissue growth and cytoskeletal regulation during Drosophila wing disc
development. The Allied Genetics Conference 2024, Washington, D.C., March 8, 2024. (poster
presentation)

28. Kumar, Nilay, Jennifer Rangel Ambriz, Kevin Tsai, Mayesha Sahir Mim, Marycruz Flores Flores,
Weitao Chen, Mark Alber,*, Jeremiah J. Zartman “Reverse engineering the interplay between
tissue growth and cytoskeletal regulation during organ development,” Biomedical Engineering
Society's (BMES) Cellular and Molecular Bioengineering (CMBE) Conference, San Juan, Puerto
Rico, January 2-6, 2024. (poster).

29. Kumar, N., J. Ambriz, K. Tsai, M. Mim, M. Flores Flores, W. Chen, M. Alber, J. Zartman. “Balancing
competing e]ects of tissue growth and cytoskeletal regulation during Drosophila wing disc
development.” Biomedical Engineering Society, 2024 Annual Meeting, Baltimore, MD, October,
26, 2024.

30. Ladd, B.T., Mukherjee, S. and Gardner, SM. 2026. “Social Network Analysis of Longitudinal Team
Science in an Integrative-Structured Biology Research Institute.” Int. Science of Team Science
Conference, May 6-9, 2026, Vancouver, BC.

31. Larson, N, Li, L., Umulis, D. Multiscale Modeling of BMP Signaling Pathway during Zebrafish
Embryogenesis. BMEES 2023, October 2023, Seattle

32. Larson, N, Li, L., Umulis, D. Multiscale Modeling of BMP Signaling Pathway during Zebrafish
Embryogenesis. BMES 2023, October 2023, Seattle

33. Larson, N., Madamanchi, B., Li, L., & Umulis, D. M. (October 23-26, 2024). Signal processing and
robustness of the BMP network in zebrafish embryogenesis [Oral Presentation]. BMES
Conference, Baltimore, MD.

34, Larson, N.J. (December 6-10, 2025). Signal processing and robustness of the BMP
network in zebrafish embryogenesis [Minisymposium, Talk 2: Integrative Cell and
Developmental Systems Biology]. ASCB Cell Bio 2025, Philadelphia, PA.

35. Larson, N.J., Madamanchi, B., Li, L., Umulis, D.M. (October 8-12, 2025) Multiscale
Modeling of BMP Signaling Pathway during Zebrafish Embryogenesis [Oral
Presentation]. 2025 BMES Annual Meeting, San Diego, CA.

36. Larson, N.J. (July 9-13, 2025). Workshop Session Talk | Integration of Computational

Modeling and Quantitative Biology. 19t International Zebrafish Conference,
Madison, WI.
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37. Li, L., Wang, X., Wu, T. C, Buganza-Tepole, A., Umulis, D., Integrating Dynamic Cell Imaging Data

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

into Moving Mesh Finite Element Models of Developing Zebrafish Embryos, International
Zebrafish Conference 2021, Online

Li, L., Lu, S., Umulis, D. M., & Wang, X. (2024, December). Inverse Problem Antidote (IPA):
Modeling of Systems Biology Model with Invertible Neural Networks. In 2024 IEEE International
Conference on Bioinformatics and Biomedicine (BIBM) (pp. 6218-6225). IEEE.

Li, L., Modeling the BMP patterning formation of Zebrafish Embryo with Quantitative Analysis of
Imaging Data, TAGC24, Washington DC. March. 2024 (Workshop co-organizer, topic: Advancing
Computational Developmental Biology: Integrating Experimental and Computational Systems
Approaches)

Li, L., Al-Powered Acceleration and Parameter Tuning for Computational Modeling. CellBio 2025,
Philidelphia. USA. Dec 10-16, 2025

Li, L., Workshop talk topic in Quantitative Modeling Bridges Experimental Data and Biological
Insights in Zebrafish, The 19th International Zebrafish Conference, Workshop co-organizer ,WI,
USA July 9-13, 2025

Li, L., Quantitative analysis of shape and topological changes in EVL cells during zebrafish
epiboly, 18th U.S. National Congress on Computational Mechanics (USNCCM18) July 20-24,
2025, in Chicago, USA.

Lu, S., Wang, Y., & Wang, X. (2024). Debiasing Attention Mechanism in Transformer without Demographics.
In the Twelfth International Conference on Learning Representations (ICLR).
https://openreview.net/forum?id=jLIUfrAcMQ

Ly, S., Umulis, D. M., Li, L., & Wang, X. Physics-Informed Learning-Based Efficient Computation
of Pareto Frontiers for Biological Process Understanding. European Conference on
Computational Biology (ECCB), 2026 (submitted).

Madamanchi, A., Larson, N., Karim, M. S., Umulis, D. Stochastic Modeling of BMP Receptor
Pathways: Complex Formation and Signal Transduction in Zebrafish Embryogenesis & BMES
2022, October 2022

Magana, A. (2022). Promoting model-based reasoning through computational modeling and
simulation practices. Plenary session at the Spring 2022 Meeting of the lllinois Section of the AAPT.
April 9th, 2022.

McCarthy, A, Morrison, J., Evans, J., (2026). "The Mammalian Egg-To-Embryo Transition:
Consideration of Effectors Beyond CaMKIly and Events Occurring at the Egg Cortex and
Membrane," 2026 Annual Meeting of the Society for the Study of Reproduction,
Indianapolis, IN
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Mim M., N. Kumar, J. Zartman. Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Mechanosensation. The Allied Genetics
Conference 2024, Washington, D.C., March 7, 2024. (poster presentation)

Mim M., N. Kumar, J. Zartman. Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Mechanosensation. Biophysical Society

68th Annual Meeting, Washington, D.C., February 14, 2024. (poster presentation)

Mim, M S., et al., ". Balancing competing effects of tissue growth and cytoskeletal regulation
during Drosophila wing disc development", Predictive Modeling in Biology and Medicine
Conference, Riverside, CA, Nov 17, 2023

Mim, M S., Kumar, N., Zartman, J., "Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Piezo", SWSDB Meeting, Aurora, CO,
Mar 2, 2024

Mim, M S., Kumar, N., Zartman, J., "Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Piezo", BMES CMBE Conference, San
Juan, PR, Jan 2, 2024

Mim, M S., Kumar, N., Zartman, J., "Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Piezo", ASCB/EMBO Cell Bio, Boston,
MA, Dec 2, 2023

Mim, M S., Kumar, N., Zartman, J., "Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Piezo", 64th Drosophila Research
Conference, Chicago, IL, Mar 2, 2023

Mim, M S., Kumar, N., Zartman, J., "Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Piezo", BMES Annual Meeting, Seattle,
WA, Oct 13, 2023

Mim , Mayesha 2024“Shining Light on Calcium-Mediated Morphogenesis: Forward Engineering
Organ Development with Optogenetics”, Chan Zuckerberg Biohub Network Chicago
BioEngineering Conference, Chicago, IL, Sep 30, 2024

Mim , Mayesha 2024 “Shining Light on Calcium-Mediated Morphogenesis: Forward Engineering
Organ Development with Optogenetics”, Gordon Research Conference on Calcium Signaling,
Lucca, Barga, Italy, Jul 2024

Minsuk, S. (2023). “Modeling the Mechanical Forces Driving Epithelial Morphogenesis and Cell
Rearrangement during Zebrafish Epiboly” Society for Mathematical Biology, 2023, Columbus,
Ohio.

Minsuk, S. (2025). “The Role of Embryo, Tissue, and Cell Shape in Morphogenesis: Modeling the
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Cellular Dynamics of Tissue Deformation”. (Minisymposium on Modeling the Role of Geometry and
Topology in Shaping Cell Behavior, Function, and Tissue Patterns, Society for Mathematical Biology,
2025.)

Mukherjee S and Gardner SM (2023, talk) Exploring theoretical frameworks to guide the design,
evaluation, and collaboration in an interdisciplinary institute. X-DBER virtual conference,
University of Nebraska — Lincoln, April 2023

Mukherjee S, Karippadath A, Georgopoulos E, Gardner SM (poster) Conceptualizing the Meaning
of Interdisciplinarity in a Biology Integration Institute. Annual meeting of the Society for the
Advancement of Biology Education Research (SABER), Twin Cities, MN, July 2023.

Mukherjee, S, Georgopoulos E, and Gardner SM (poster) Exploring the features of integration in
a Biology Integration Institute (Bll). Annual meeting of the Society for the Advancement of
Biology Education Research (SABER), Twin Cities, MN, July 2024

Mukherjee, S, Georgopoulos E, lyer-Pascuzzi A, Kinzer-Ursem T, Ladd B, Magana A, Pienaar E,
Umulis D and Gardner SM. Development of an interdisciplinary research and collaboration
competency framework to support and evaluate education and training. Annual Meeting of
Assessment Institute, Indiana University, Indianapolis, October 2024

Mukherjee, S, Georgopoulos E, and Gardner SM (under review, paper), Building and Sustaining a
Community of Practice: Repair Mechanisms in a Biology Integration Institute, Annual Meeting of
American Educational Research Association (AERA), Colorado, April 2025

Mukherjee S (2025) Mapping Success: A Member-Driven Competency-Based
Approach to Interdisciplinary Professional Growth within a Biology Integration
Institute. Annual meeting of the Society for the Advancement of Biology
Education Research (SABER), Twin Cities, MN, July 2025

Mukherjee, S., Ladd, B.T., and Gardner, SM. 2026. “What Metrics Miss: Network and Relational
Dynamics in Interdisciplinary Science.” Int. Science of Team Science Conference, May 6-9, 2026.
Vancouver, BC.

Mukherjee S and Gardner SM (2026) 'Not Yet' to 'Now | Am': Interdisciplinary
Development Through Participation in a Biology Integration Institute. Annual meeting of
the Society for the Advancement of Biology Education Research (SABER), East Lansing,
M, July 2026.

Owens, J. and Mendenhall, J. Oxidative Stress Induces Calcium signaling, NF-kB signaling, and
Reactive Oxygen Species Production in a Human Chondrocyte Osteoarthritis Model, Annual
Biomedical Engineering Society (BMES) Meeting October 2023, Seattle, WA.

Owens, J. and Mendenhall, J. Oxidative Stress Induces Calcium signaling, NF-kB signaling, and

Reactive Oxygen Species Production in a Human Chondrocyte Osteoarthritis Model, Annual
Biomedical Engineering Society (BMES) Meeting October 2024, Baltimore, MD.
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70. Reeves, G. Aggregation and DNA binding of Dorsal/NF-kB in early embryos. EMBRIO Integrative

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Cell and Developmental Systems Biology Mini-Symposium, Cell Bio 2025 ASCB | EMBO Meeting,
December 6-10, 2025, Philadelphia, PA

Samasa, Bakary, Joe Zinski, Mary C. Mullins. Poster presentation at The Allied Genetics Conference
2024, March, 2024, National Harbor, VA “Investigating the role of cytoskeletal dynamics during
epiboly morphogenesis in the zebrafish”

Samasa, Bakary, Joe Zinski, Mary C. Mullins. Poster presentation at the Mid-Atlantic Regional
Zebrafish meeting, September, 2022, Temple University, “Investigating the role of Calcium
signaling during epiboly morphogenesis in the zebrafish”.

Samasa, B., and Mullins, C. Investigating cytoskeletal and cellular dynamics during
morphogenesis in the zebrafish. EMBRIO Integrative Cell and Developmental Systems Biology
Mini-Symposium, Cell Bio 2025 ASCB | EMBO Meeting, December 6-10, 2025, Philadelphia, PA

Shaikh, R., Larson, N. J., Kam, J., Hanjaya-Putra, D., Zartman, J., Umulis, D. M., Li, L., & Reeves, G.
T. (2025) Optimal Performance Objectives in the Highly Conserved Bone Morphogenetic Protein
Signaling Pathway 2025 AIChE Annual Meeting

Shulka SU¢*, Davis BF®, Kinzer-Ursem T. Computational Modeling of the Role of Ca2+ Flux
Frequency Decoding by Calmodulin and CaMKIl on Actin Polymerization Dynamics and
Dendritic Spine Morphology, BMES October 2023 Seattle

Staiger, C. (Zhang, W.) (2022). Keynote speaker: “Actin dynamics during the plant innate immune
response." Invited talk: “Arabidopsis Myosin XIK interacts with the exocyst complex to facilitate
vesicle tethering during exocytosis.” Presented by Dr. Weiwei Zhang due to health reasons.
Gordon Research Conference, Plant and Microbial Cytoskeleton, Proctor Academy, Andover, NH,
August 14-19, 2022.

Tan, Shelly and Qing Deng. Calcium-actomyosin crosstalk in zebrafish wound closure. American
Society for Cell Biology Dec. 2023, Boston, MA

Udosen, A. N., Arigye, J., Joshi, P. P., & Magana, A. )., Lyon, J.A,, Pienaar, E. (2023). Enactment of
Undergraduate Students’ Computational Model-Based Reasoning through Epistemic Thinking
Practices [Poster presentation]. Purdue Polytechnic Research Impact Areas, Spring 2023 Student
Poster Symposium, Purdue University, USA, March 24th, 2023.

Udosen, A. N., Magana, A. J. & Pienaar, E. (2024). Characterizing Teamwork Dynamics and
Computational Model-Based Reasoning in Biomedical Engineering Projects. 2024 ASEE Annual
Conference June 23rd - 26th | Portland, OR.

Udosen, A. N., Magana, A. J. & Pienaar, E. (2024). Characterizing Teamwork Dynamics and
Computational Model-Based Reasoning in Biomedical Engineering Projects [Poster presentation]
National Society of Black Engineers 50th Convention/Engineering Community Technical
Research Exhibition, United States. March 21, 2024 (Best Poster Award — 1st Place).
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81. Udosen, A. N., Arigye, J., Magana, A. J. & Pienaar, E. (2024). Predicting Quantized Students

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Team-based Reflection Data Using Supervised Machine Learning Approaches [Poster
presentation]. National Society of Black Engineers 50th Convention/Engineering Community
Technical Research Exhibition, United States. March 21, 2024.

Unger, Maria F. * (Zartman Lab), et al., “Gaqg homeostasis is required in organ size regulation,
initiation of larval to pupal metamorphosis and larval survival in Drosophila melanogaster,” 2023
Midwest Drosophila Conference, Allerton, lllinois, October 21-22. (talk).

Unger, Maria F., Vijay Velagala, Dharsan K. Soundarrajan, Marycruz Flores Flores, David Gazzo,
Nilay Kumar, Jinwen Liu, Jun Li, Jeremiah Zartman. “Gaqg Regulates Organ Size and Pupariation
Timing in Drosophila”. 66th Annual Drosophila Research Conference, San Diego, CA (poster)
March 2025 (poster)

Wilson-GrayY® Ariel *, Kim ES, Tan EC, Kinzer-Ursem TL Optimizing Fc-Specific Antibody-
Oligonucleotide Conjugation to Improve Sensitivity of Immunoassay Probes, Annual Biomedical
Research Conference for Minoritized Students (ABRCMS) November 2023* Won Best Poster
Award

Zartman, J.J., Kumar, N. and Alexander Dowling. (2022) Morphogenetic cartography: Mapping
morphogens to tissue shapes. Year 3 Pilot Project Investigators, 4th Annual Conference on
Quantitative Approaches in Biology, Northwestern University, March 16-17, 2022.

Zartman*, Jeremiah J., et al., “Balancing competing effects of tissue growth and cytoskeletal
regulation during Drosophila wing disc development,” 2023 Midwest Drosophila Conference,
Allerton, lllinois, October 21-22. (talk).

Zartman, J.J. (2026). Gordon Research Conference on Calcium Signaling (June 2026,
Sunday River, ME): Presented Piezo-SERCA work; invited by co-chairs.

Zartman, J.J. Reverse engineering organ size and shape control through the integration of
guantitative experiments and multi-scale computational modeling. EMBRIO Integrative Cell and
Developmental Systems Biology Mini-Symposium, Cell Bio 2025 ASCB | EMBO Meeting,
December 6-10, 2025, Philadelphia, PA

Zartman, J., Kumar, N., Ambriz, J.R., Tsai, K., Chen, W., Alber, M., Mim, M. and Flores, M.F.,
2025, November. Balancing Competing Effects of Tissue Growth and Cytoskeletal Regulation
during Organogenesis. In 2025 AIChE Annual Meeting. AIChE, November 2-6,2025, Boston, MA

Zhang, W. (2023) Title: The actin cytoskeleton negatively feeds back on defense induced calcium
dynamics. (poster presentation by Weiwei Zhang). ISMPMI Congress, Providence, RI.

Zhang, W. (2024) Invited talk: “Decoding Ca2+ signatures and signaling to the actin cytoskeletonin
plantimmune response”, TAGC24, The Allied Genetics Conference, 5-9 March, 2024. Washington, DC.

Peer-reviewed conference presentations, papers and posters with multi-lab EMBRIO authors: (15)
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Arigye, J., Magana, A.J.,, Lyon, J.A., and Pienaar, E. (2023). Biomedical and agricultural engineering
undergraduate students’ programming self-beliefs and changes resulting from computational pedagogy.
In Proceedings of the 2023 ASEE Annual Conference & Exposition. Baltimore MD. June 25 - 28.

Arigye, J., Magana, A.J.,, Lyon, J.A., Pienaar, E. (2023). Biomedical and Agricultural Engineering
Undergraduate Students Programming Self-Beliefs and Changes Resulting from Computational
Scaffolding [Poster presentation]. Technical Research Exhibition, The 49th National Society of Black
Engineers Convention(NSBE), Kansas City, Mo USA, March 2023.

Chatterjee, Aritra & Turner, Jordan & Banks, Jonathan & Adebowale, Joan & Chan, Deva & Mendenhall,
Juana. (2023). Fabrication And Mechanical Characterization Of Direct Ink Write 3d Printed
Methacrylated Hyaluronic Acid Cerium Oxide Scaffolds.

Ladd, B.T., Mukherjee, S. and Gardner, SM. 2026. “Social Network Analysis of Longitudinal Team Science
in an Integrative-Structured Biology Research Institute.” Int. Science of Team Science Conference, May
6-9, 2026, Vancouver, BC.

Li, L., Wang, X., Wu, T. C, Buganza-Tepole, A., Umulis, D., Integrating Dynamic Cell Imaging Data into
Moving Mesh Finite Element Models of Developing Zebrafish Embryos, International Zebrafish
Conference 2021, Online

Li, L., Lu, S., Umulis, D. M., & Wang, X. (2024, December). Inverse Problem Antidote (IPA): Modeling of
Systems Biology Model with Invertible Neural Networks. In 2024 IEEE International Conference on
Bioinformatics and Biomedicine (BIBM) (pp. 6218-6225). IEEE.

Mukherjee, S, Georgopoulos E, lyer-Pascuzzi A, Kinzer-Ursem T, Ladd B, Magana A, Pienaar E, Umulis D
and Gardner SM. Development of an interdisciplinary research and collaboration competency
framework to support and evaluate education and training. Annual Meeting of Assessment Institute,
Indiana University, Indianapolis, October 2024

Mukherjee, S., Ladd, B.T., and Gardner, SM. 2026. “What Metrics Miss: Network and Relational
Dynamics in Interdisciplinary Science.” Int. Science of Team Science Conference, May 6-9, 2026.
Vancouver, BC.

Shaikh, R., Larson, N. J., Kam, J., Hanjaya-Putra, D., Zartman, J., Umulis, D. M., Li, L., & Reeves, G.T.
Optimal Performance Objectives in the Highly Conserved Bone Morphogenetic Protein Signaling
Pathway 2025 AIChE Annual Meeting

Udosen, A. N., Arigye, J., Joshi, P. P., & Magana, A. )., Lyon, J.A,, Pienaar, E. (2023). Enactment of
Undergraduate Students’ Computational Model-Based Reasoning through Epistemic Thinking Practices
[Poster presentation]. Purdue Polytechnic Research Impact Areas, Spring 2023 Student Poster
Symposium, Purdue University, USA, March 24th, 2023.

Udosen, A. N., Magana, A. J. & Pienaar, E. (2024). Characterizing Teamwork Dynamics and

Computational Model-Based Reasoning in Biomedical Engineering Projects. 2024 ASEE Annual
Conference June 23rd - 26th | Portland, OR.
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Udosen, A. N., Magana, A. J. & Pienaar, E. (2024). Characterizing Teamwork Dynamics and
Computational Model-Based Reasoning in Biomedical Engineering Projects [Poster presentation]
National Society of Black Engineers 50th Convention/Engineering Community Technical Research
Exhibition, United States. March 21, 2024 (Best Poster Award — 1st Place).

Udosen, A. N., Arigye, J., Magana, A. J. & Pienaar, E. (2024). Predicting Quantized Students Team-based
Reflection Data Using Supervised Machine Learning Approaches [Poster presentation]. National Society
of Black Engineers 50th Convention/Engineering Community Technical Research Exhibition, United
States. March 21, 2024.

Udosen, A. N., Kyner, Z.T. & Evans, J (2025). Investigating Cortical Actin Dynamics in the Egg-to-
Embryo Transition Using Computational and Deep Learning Techniques [Poster presentation]

Al Fusion Poster Session, College of Science, Purdue University, West Lafayette, IN, USA, February 4t",
2025.

Wilson-Gray, Ariel Y¢*, Tan ES, Kinzer-Ursem TL. Optimizing Fc-Specific Antibody-Oligonucleotide
Conjugation to Improve Sensitivity of Immunoassay Probes, Annual Biomedical Engineering Society
(BMES) Meeting October 2024, Baltimore, Maryland.

Zartman, J.J., Kumar, N. and Alexander Dowling. (2022) Morphogenetic cartography: Mapping
morphogens to tissue shapes. Year 3 Pilot Project Investigators, 4th Annual Conference on Quantitative
Approaches in Biology, Northwestern University, March 16-17, 2022.

Non-juried conference products (131):

Various Venues (24)

Arunmozhi, Velan?, lan Lam?, and Linlin Li. Enhancing Data Efficiency in 3D Nuclei Segmentation for
Light Sheet Microscopy Data using Deep Learning, Purdue undergrad reasearch conference (2024)

Davis BF ¢*, Banks-Koehn M, Kinzer-Ursem TL, (Poster) Coarse-Grained Protein Systems Model of
Phosphoregulation in the Cardiac Dyad, Purdue Institute for Drug Discovery (PIDD) Symposium, West
Lafayette, IN September 2022

Gazzo, David, Pablo Cisternas, Jeremiah Zartman, “A Dynamic Interaction Between lon Channels: Piezo
and SERCA” EMBRIO Annual Retreat, Purdue. July, 2023

Gazzo, David, Pablo Cisternas, Yiduo Liu Jeremiah Zartman, “A Behavioral Assay Elucidating The Dynamic
Interaction Between lon Channels: Piezo and SERCA” CBE Engineering Graduate Research Symposium,
Notre Dame. September, 2023

Gazzo, David, Pablo Cisternas, Yiduo Liu, and Jeremiah Zartman, “A Novel High Throughput Behavioral
Platform for Characterization Of Neurodegeneration Through the Lens of Protein-Protein Interactions”
National Science Foundation, Biology Integration Institutes 2024 Awardees Meeting, NSF Headquarters,
Alexandria, VA. January 2024
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Gazzo, David, Pablo Cisternas, Yiduo Liu, and Jeremiah Zartman, “A High Throughput Behavioral Platform
to Elucidate Protein-Protein Interactions in Neurodegeneration”. BIPH Advisory Board Meeting, Notre
Dame. November, 2023

Gazzo, David, Pablo Cisternas, Yiduo Liu, and Jeremiah Zartman, “A Novel High Throughput Behavioral
Platform for Characterization Of Neurodegeneration” Colleges of Science and Engineering Research
Horizons Symposium, Notre Dame. November 2023

Jones KTY®*, Tan ES, Kim ESE, Kinzer-Ursem TL, (Poster) Investigation of the Interactions of Neuronal
Proteins in an Animal Model of Alzheimer’s Disease, Purdue 2022 Summer Undergraduate Research
Symposium, West Lafayette, IN July 2022

Ladd, B.T,, Li, L., Perez, N., and Umulis, D.M. 2023. Harnessing & Integrating Data Driving an
Interdisciplinary Rules of Life Investigation. Harnessing the Data Revolution Conference, Colorado School
of Mines, Golden, CO, The National Science Foundation. - Oct 16, 2023

Ladd, B.T,, Li, Linlin, Gardner, S., Zartman, J.J., Umulis, D.M. 2024. Emergent Mechanisms in Biology of
Robustness, Integration, and Organization Institute: Cracking the Code on Multimodal Signal Integration.
Poster presented at the Winter 2024 Biology Integration Institutes, NSF Conference, Dec. 16-18, 2024.
Denver, CO.

Lamvlan, Velan Arunmozhi?, Linlin Li? ,David Umulis. Quantitative Analysis of Shape and Topological
Differences in EVL Cells of Zebrafish Embryos during Epiboly, Purdue undergrad research conference
(2024)

Larson, N., Madamanchi, B., Li, L., & Umulis, D. M. (July 11-12, 2024). Signal processing and robustness
of the BMP network in zebrafish embryogenesis [Poster Presentation]. EMBRIO Annual Retreat, West
Lafayette, IN.

Larson, N., Madamanchi, B., Li, L., & Umulis, D. M. (April 4, 2025). Signal processing and robustness of
the BMP network in zebrafish embryogenesis [Poster Presentation]. Purdue Graduate Research
Symposium, Indianapolis, IN.

Li, L., Shenyu Lu, Xiaogian Wang, and David M. Umulis, Al-Powered Acceleration and Parameter Tuning
for Computational Modeling (2025). Q-Bio symposium, Notre Dame, IN

Mim, M S., et al., "Balancing competing effects of tissue growth and cytoskeletal regulation during
Drosophila wing disc development", Cytoskeleton Talk, Chicago, IL, March 15, 2024

Mim, M S., Kumar, N., Zartman, J. et al., "Balancing competing effects of tissue growth and cytoskeletal
regulation during Drosophila wing disc development", Bioengineering Seminar, ND, Spring 2021, 2023,
Fall 2022, 2023

Mim, M S., Kumar, N., Zartman, J., "Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Piezo", HCRI Cancer Research Symposium, ND,
Mar 28, 2023
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Mim, M S., Kumar, N., Zartman, J., "Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Piezo", Engineering Advisory Council Visit, ND,
Sep 1, 2023

Mim, M S., Kumar, N., Zartman, J., "Shining Light on Calcium-Mediated Morphogenesis: Forward
Engineering Organ Development with Optogenetics and Piezo", 9th CBE Symposium, Notre Dame, IN,
October 5, 2023

Mim. M S., “Imaging D melanogaster”, EMBRIO Photomanipulation Workshop, West Lafayette, IN, Apr 5,
2023

Rafig MV¢*, Sikandar FUS, Doszpoly A®, Kim ESE, Kinzer-Ursem TL, The Effect of Ca?* Signal Dependence
on Actin Morphology of Dendritic Spines in an Alzheimer’s Mouse Model, Purdue 2022 Summer
Undergraduate Research Symposium, West Lafayette, IN July 2022

Samasa, Bakary, Joe Zinski, Mary C. Mullins. Poster presentation at the Developmental, Stem Cell, and
Regenerative Biology graduate program retreat, September, 2022, Swarthmore, PA, “Investigating the
role of Calcium signaling during epiboly morphogenesis in the zebrafish”,

Sikandar FU¢*, Rafig MY¢, Doszpoly A®, Kim ESS, Kinzer-Ursem TL, (Poster) Investigating Effects of Calcium-
Dependent CaMKII Signaling on Dendritic Spine Morphology During Alzheimer’s Disease, Purdue 2022
Summer Undergraduate Research Symposium, West Lafayette, IN July 2022

Unger, Maria F., Nilay Kumar, Marycruz Flores Flores , Vijay Velagala, Jun Li, Jeremiah Zartman. Gagq

homeostasis is required for achieving the optimal organ shape and size through JAK/STAT signaling and
P-myosin contractility in developing Drosophila wing disc. Cytoskeleton meeting 2024, Chicago, IL

Non-Juried Posters/Presentations (Con’t — per Event)

From EMBRIO INSTITUTE ANNUAL RETREAT 2025 RESEARCH POSTER SESSION, JUNE 12-13, 2025 (17)

1. Georgopoulos, E., and Gardner, S. M.., (2025), Exploring Interdisciplinary STEM Identity
Development of Graduate Students in Interdisciplinary Biology Integration Institutes, Thrust 4a
and 4b, EMBRIO 2025 ANNUAL RETREAT, PURDUE UNIVERSITY, JUNE 12-13

2. Udosen, A. N., Sirnoorkar, A., Pienaar, E., & Magana, A. J. (2025). Interdisciplinary Mechanistic
Reasoning at The Undergraduate Level within Computational Modeling Projects [Poster
presentation]. Thrust Project #, EMBRIO 2025 ANNUAL RETREAT, PURDUE UNIVERSITY, JUNE
12-13.

3. Zhang W, Kumar N, Helwig J, Hoerter A, lyer-Pascuzzi A, Umulis D, Pienaar E, Staiger CJ, (2025),
Local traveling waves of cytosolic calcium elicited by defense signals or wounding are
propagated by distinct mechanisms, Thrust 2A, EMBRIO 2025 ANNUAL RETREAT, PURDUE
UNIVERSITY, JUNE 12-13.
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4.

10.

11.

12.

13.

14.

15.

16.

17.

Xiao S, Soler L, Morris J, Yadav S, Uzcategui A, Jayant K, (2025), Learning-Related Reorganization
of Dendritic Coactivation in Anatomically Defined Pyramidal Tract Neurons, Thrust 1A, EMBRIO
2025 ANNUAL RETREAT, PURDUE UNIVERSITY, JUNE 12-13

Citation: Boody, Christina., Kyner, Zack., Nguyen, Hong-Anh A., Chan, Deva., Evans, Janice,
(2025), Analyses of Cellular Mechanics in Mammalian Female Gametes, Thrust 1 Project 1B,
EMBRIO 2025 ANNUAL RETREAT, PURDUE UNIVERSITY, JUNE 12-13

McCarthy, Allison, 3rd year, The egg-to-embryo transition and the establishment of the
membrane block to polyspermy, Thrust 1, EMBRIO 2025 ANNUAL RETREAT, PURDUE
UNIVERSITY, JUNE 12-13

Kumar, N., Zhang, W., lyer-Pascuzzi, A., Staiger, C., & Pienaar, E. (2025). Multicellular modeling
of calcium signaling dynamics during pathogen response in Arabidopsis cotyledons (Thrust
Project #2). EMBRIO 2025 ANNUAL RETREAT, PURDUE UNIVERSITY, JUNE 12-13.

Unger, M.F., Velagala, V., Soundarrajan, D.K., Gazzo, D., Kumar, N. Flores Flores, M. Liu, J. Li, J.,
and Zartman, J.J. (2025) Gaq Homeostasis is Required for Organ Size Regulation and Proper
Timing of Larval to Pupal Metamorphosis in Drosophila melanogaster

Thrust project number 2, EMBRIO 2025 ANNUAL RETREAT, PURDUE UNIVERSITY, JUNE 12-13
Gazzo, D., Mim, M., Kumar N., Unger, M., and Zartman, J., Deciphering the Functional Interplay
Between SERCA and Piezo in Calcium Homeostasis and Tissue Organization, Thrust Project 2,
EMBRIO 2025 ANNUAL RETREAT, PURDUE UNIVERSITY, JUNE 12-13

Mukherjee, S. et. al, 2025, Mapping Success: A Member-Driven Competency-Based Approach to
Interdisciplinary Professional Growth within a Biology Integration Institute, Thrust 4 EMBRIO
2025 ANNUAL RETREAT, PURDUE UNIVERSITY, JUNE 12-13

Saad, S., & Evans, J. (2025). Nexilin: An actin-binding protein as a potential common molecular
mediator between cardiomyocyte and oocyte health. Thrust Project #1, EMBRIO 2025 ANNUAL
RETREAT, PURDUE UNIVERSITY, JUNE 12-13.

Doszpoly, A., McCarthy, A., Kinzer-Ursem, T., and Evans, J., (2025), Tiam1, a CaMKI| Substrate,
and Its Role in the Ca?*-Dependent Signaling Events of the Egg-to-Embryo Transition in
Mammalian Eggs, Thrust Project #1B, EMBRIO 2025 ANNUAL RETREAT, PURDUE UNIVERSITY,
JUNE 12 -13

Samasa B, Linlin L, Zinski J, Umulis D, Mullins M "Investigating the role of cytoskeletal dynamics
during epiboly morphogenesis in the zebrafish", Thrust 3A, EMBRIO 2025 ANNUAL RETREAT,
PURDUE UNIVERSITY, JUNE 12-13

Suarez-Gomez, D."3, Colom-Brafia, S. R."-3, Zhang, W.23, Isaza-Brando, C. E."3, Staiger, C. J.23, &
Cabrera-Rios, M.":3. (2025). Fractal-based binary encoding for predicting cytosolic calcium
dynamics in Arabidopsis thaliana. Thrust Project #2, EMBRIO 2025 ANNUAL RETREAT, PURDUE
UNIVERSITY, JUNE 12-13.

Ding, Chang, fourth year Ph.D. student, Reactive Oxygen Species Counteract Wound Contraction
and Promote Wound Healing, Thrust Project 3B, EMBRIO 2025 ANNUAL RETREAT, PURDUE
UNIVERSITY, JUNE 12-13.

Tan, S., Dong, B., Li, L., Zhang, J., Deng, Q. (2025). ATP contribution to wound edge calcium
signaling in embryonic zebrafish. 3B, EMBRIO 2025 ANNUAL RETREAT, PURDUE UNIVERSITY,
JUNE 12-13.

Dal-Castel, P, Gianlupi, J, Thomas, G & Glazier, J., (2023), "Modeling Types of Collective
Migration in CompuCell3D", Thrust Poject C1, EMBRIO 2025, ANNUAL RETREAT, PURDUE
UNIVERSITY, JUNE 12-13

QUANTITATIVE BIOLOGY ND & EMBRIO JOINT SYMPOSIUM, NOTRE DAME, APRIL 2025
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Maria F.

Unger. “Elucidating mechanisms driving a rare, aggressive and fatal human uveal melanoma with

the help of Drosophila melanogaster model organism.”, Notre Dame, Harper Cancer Research Day, April
2025, (Oral presentation)

Maria F. Unger, Vijay Velagala, Dharsan K. Soundarrajan, Marycruz Flores Flores, David Gazzo, Nilay
Kumar, Jinwen Liu, Jun Li, Jeremiah Zartman. “Gaq Regulates Organ Size and Pupariation Timing in
Drosophila”. Quantitative Biology ND & EMBRIO Joint Symposium, Notre Dame, April 2025 (poster)

David Gazzo. “Mechanics Meets Calcium: Defining the Role of the SERCA-Piezo Interaction in Tissue
Mechanics” Quantitative Biology Retreat, Notre Dame, Spring 2025

David Gazzo. “In Vivo Molecular Interactions Between SERCA and Piezo” Quantitative Biology Retreat,
Notre Dame, Fall 2024

FROM BIOLOGY INTEGRATION INSTITUTES CONFERENCE, NATIONAL SCIENCE FOUNDATION
HEADQUARTERS, JAN. 22-23, 2024. (5)

1.

Linlin Li, Shenyu Lu, Xiaogian Wang, Amirhossein Amiri Hezaveh, Adrian Buganza-Tepole, and
David M. Umulis. 2024. Integrating Artificial Intelligence in Computational Biology. Poster.

Linlin Li. 2024. Lightning Talk: Integrating Artificial Intelligence in Computational Biology.

Weiwei Zhang, Jessica R. Helwig, Alexis Hoerter, Deiver Suarez Gomez, Abbie Rogers, June
Hyung Kim, Elsje Pienaar, Clara E. Isaza, Mauricio Cabrera-Rios, Jeremiah J. Zartman, Taeyoon
Kim, Anjali lyer-Pascuzzi, Christopher J. Staiger. 2024. Decoding Ca?* signatures and signaling to
the actin cytoskeleton in plant immune response. Poster.

Weiwei Zhang. 2024. Lightning Talk: Decoding Ca?* signatures and signaling to the actin
cytoskeleton in plant immune response.

David Gazzo, Pablo Cisternas, Yiduo Liu, and Jeremiah Zartman. 2024. A Novel High Throughput
Behavioral Platform for Characterization of Neurodegeneration. Poster.

From EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024 (25)

1.

Doszpoly, A., (2024). Ca2+ signaling to actin remodeling: Examining conserved elements
between neurons and eggs. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER
SESSION, JULY 12-13, 2024.

McCarthy, A., (2024). The egg-to-embryo transition and the establishment of the membrane
block to polyspermy. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION,
JULY 12-13, 2024.

Santa-Melendez, V., (2024). Characterizing Nexilin Deficiency: Metaphase Il Phenotype, ER

Function, and Genetic Variant Implications. EMBRIO INSTITUTE ANNUAL RETREAT 2024
RESEARCH POSTER SESSION, JULY 12-13, 2024.
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4.

10.

11.

12.

13.

14.

15.

16.

Boody, C., (2024). Analyses of cellular mechanics in mammalian female gametes. EMBRIO
INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Saad, S. M., (2024). Characterizing the Expression and Function of the Actin-Binding Protein
Nexilin in Mammalian Oocytes. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER
SESSION, JULY 12-13, 2024.

Gazzo, D., (2024). In vivo Molecular Interactions Between SERCA and Piezo. EMBRIO INSTITUTE
ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Unger, M. F., (2024). Gaq Regulates Organ Size and Pupariation Timing in Drosophila. EMBRIO
INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Zhang, W., (2024). Decoding Ca2+ signatures and signaling to the actin cytoskeleton during the
plant immune response. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER
SESSION, JULY 12-13, 2024.

Reeves, G. T., (2024). Using Fluctuation Methods To Measure Authentic Signaling Gradients.
EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

David, R. Q., (2024). Revealing the Role of Reactive Oxygen Species in Actin Cytoskeleton
Remodeling During Plant Immunity. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH
POSTER SESSION, JULY 12-13, 2024.

Ekici, D., (2024). Calcium-induced actin remodeling: An essential mechanism supporting
successful meiotic progression and fertilization. EMBRIO INSTITUTE ANNUAL RETREAT 2024
RESEARCH POSTER SESSION, JULY 12-13, 2024.

Lodenquiai, K., (2024). Does Calcium/Calmodulin Protein Kinase Il (CaMKIl) Affect Sperm-Induced
Actin Remodeling in Fertilized Mammalian Eggs? EMBRIO INSTITUTE ANNUAL RETREAT 2024
RESEARCH POSTER SESSION, JULY 12-13, 2024.

Kyner, Z. T., (2024). Analysis of Cytoskeleton Remodeling in Egg-to-Embryo Transition. EMBRIO
INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Tan, S., (2024). Chemical and Osmotic Contributions to Post-Wound Calcium Signaling. EMBRIO
INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Ding, C., (2024). Reactive Oxygen Species (ROS) Relax Wounds to allow Healing & Regrowth.
EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Samasa, B., (2024). Investigating the role of cytoskeletal dynamics during epiboly

morphogenesis in the zebrafish embryo. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH
POSTER SESSION, JULY 12-13, 2024.
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17. Udosen, A., (2024). Characterizing Teamwork Dynamics and Computational Model-Based

18.

19.

20.

21.

22.

23.

24,

25.

Reasoning in Biomedical Engineering Projects. EMBRIO INSTITUTE ANNUAL RETREAT 2024
RESEARCH POSTER SESSION, JULY 12-13, 2024.

Larson, N., (2024). Signal processing and robustness of the BMP network in zebrafish
embryogenesis. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY
12-13, 2024.

Suarez-Gomez, D., (2024). CalciumlInsight: A New Tool for Calcium Signal Post-Processing.
EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Nguyen, H., (2024). Oocyte Mechanical Characterization with AFM Force Indentation. EMBRIO
INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Lu, S., (2024). Inverse Problem Antidote (IPA): Modeling Biological Signals with Invertible Neural
Networks. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13,
2024.

Chambers, D., (2024). Zebrafish Non-Homologous End Joining Knock-in. EMBRIO INSTITUTE
ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Loo, L., (2024). Segmenting EVL cell and tracking individual cell movement in Zebrafish Epiboly.
EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13, 2024.

Martin, A., (2024). Application of genetically encoded voltage indicators to zebrafish tissue-
specific bioelectricity. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION,
JULY 12-13, 2024.

Telang, M., (2024). Chemogenetic Tools in Zebrafish: Visualizing and Manipulating Bioelectric
Activity. EMBRIO INSTITUTE ANNUAL RETREAT 2024 RESEARCH POSTER SESSION, JULY 12-13,
2024,

FROM EMBRIO INSTITUTE ANNUAL RETREAT 2023 RESEARCH POSTER SESSION, JULY 13™. (27)

Ravinuthala,D., Branca,N., McCarthy,A., and Evans, J. Understanding events of the egg-to-
embryo transition through studies  of calcium, actin, and sperm-egg interaction dependent
signals.

Saad,S., McGinnis,L., Melendez,V.S., and Evans, J. Nexilin: An actin-binding and candidate
calcium-regulating protein in oocytes, eggs, and embryos.

Talbert, A., Evans, J., Chan, D., Ravinuthala, D., and Chatterjee, A. Development and application
of Atomic Force Microscopy (AFM) and imaging tools towards the measurement of oocyte
mechanical behavior.

Owens, J. and Mendenhall, J. Investigating the role of [Caz"' ] signaling and NF- kB response
under Oxidative Stress in chondrocyte cells using an Osteoarthritis model.Owens

Akande,F.P., Mengiste, T., and Staiger, C.J. Investigating the Role of AtPIEZO as a Possible
Mechanoreceptor During Plant Defense.

Rosario-Marcano, C., Zhang, W., Staiger, C.J. Arp 2/3 complex’s role in plant’s immune response.
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7. Deiver Suarez, Daniel Rocha, Jessica R. Helwig, Weiwei Zhang, Chris J. Staiger, Clara |zaza, Mauricio Cabrera.
Use of functional ANOVA and Artificial Neural Networks to model Calcium Signaling in plants.

8. Hiles, R., Rogers, A., Jasiwal, N., Zhang, W., Butchacas, J., Klass, T., Jacobs, J., Staiger, C.J., Helm,
M., lyer-Pascuzzi, A.S. A Ralstonia solanacearum type Il effector disrupts the actin and
microtubule cytoskeleton to promote bacterial virulence in plants.

9. Kaser,E., Rogers,A., and lyer-Pascuzzi, A. Investigating functional domains of the Rip6 bacterial
effector protein.

10. Gazzo, D. and Cisternas, P. A Dynamic Interaction Between lon Channels: Piezo and SERCA.

11. Mayesha Sahir Mim, Nilay Kumar, Jeremiah J. Zartman. Shining Light on Calcium-Mediated
Morphogenesis: Forward Engineering Organ Development with Optogenetics and
Mechanosensation.

12. Unger, MF, Velagala, V, Soundarrajan, D.K., Flores- Flores, M., Gazzo, D., Kumar,N., Li, J., and
Zartman, J. Gaq homeostasis is required in organ size regulation, initiation of larval to pupal
metamorphosis and larval survival in Drosophila.

13. Ding, C. and Deng, Q. Calcium-Actomyosin Crosstalk in Zebrafish Wound Closure.

14. Rivera, K., Tan, S., Deng, Q. Characterization of calcium-sensing receptor (CaSR) in zebrafish
embryo wound response.

15. Tan, S,, Li,L. and Deng, Q. Calcium-Actomyosin Crosstalk in Zebrafish Wound Closure.

16. Dong, Z. and Zhang, G. Zebrafish piezo genes are duplicated and are expressed in diverse tissues
during early embryogenesis.

17. Kim, C., Dong, Z., and Zhang, G. Testing NEMOs, a New Genetically Encoded Calcium Indicator in
Zebrafish Embryos.

18. Erbol Nishanov, Ziyu Dong, Sung Jun Park, Guanglun Zhang. Revealing cellular electric activity in
the Danio rerio (zebrafish) caudal fin folds via Voltron, a genetically encoded voltage indicator.

19. Perez-Rosas, N., Li, L, Buganza-Tepole, A., and Umulis, D. Calcium Activity Model at the Cleavage
Stage of Zebrafish Development.

20. Gichaba, E.M., Pérez,N., Pienaar, E., and Buganza Tepole, A. Computational Modeling of Calcium
Dynamics.

21. Magana, A. J., Arigye, J., Udosen, A. N,, Lyon, J.A,, Joshi, P., & Pienaar, E. (2023). Model-Based
Reasoning as a Form of Competent Epistemic Performance in the Context of Scaffolded
Computational Modeling and Simulation Projects.

22. Li, L., Wang, X., Chai, J., Wang, X., Buganza-Tepole, A., & Umulis, D. M. (2022). Determining the
role of advection in patterning by bone morphogenetic proteins through neural network model-
based acceleration of a 3D finite element model of the zebrafish embryo.

23. Dima, SS, and Reeves, G. Quantification of properties of Zelda in Drosophila embryo using Raster
Image Correlation Spectroscopy.

24. Shaikh, R.R., Reeves, G.T., (2023, July 13-14) Mathematical modeling shows that the BMP
signaling pathway spatiotemporally regulates Drosophila ovarian germline stem cell
differentiation through negative feedback loop.

25. Jayaraman Krishnan, M., Tan, SG., Pienaar, E., Li, L., Deng, Q., Umulis, DM., Rosas, NP. A
computational model to understand the role of calcium activity in the zebrafish tailfin wound
healing process.

26. Larson, N.J., and Umulis, D.M. Multiscale Modeling of BMP Signaling Pathway during Zebrafish
Embryogenesis.
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27. Liu, S., and Zartman, J.J. Deciphering the Interplay of Morphogen and Bioelectric Signaling in

Drosophila Wing Discs.

Lightning Talks — Friday, July 14, 11:20am (3)

1.

John, E., Kim, E.S., and Kinzer-Ursem, T. Spatial Localization of Proteins in Structural
Homeostatic Plasticity.

Shiv, S., Davis, B., and Kinzer-Ursem, T. Computationally Modeling the Role of Ca2+ Flux
Frequency Decoding by Calmodulin and CaMKII Role on Actin Polymerization Dynamics and
Dendritic Spine Morphology.

Sierra, I., Cabrera, M., Isaza, C., Zhang, W., Staiger, C.J. Cross-talk of Ca2+ and ROS in plant
immune response.

From 2021-2022: (16)

1.

Adriana P. Santos Bagu’e, Tyler Pikes, and Qing Deng. Actl Knockout effects on Interleukin 17
mediated neutrophil recruitment. Summer Undergraduate Research Fellowship Symposium,
Purdue University, July 27-28, 2022.

Ale Magana. Toward a computational cognitive apprenticeship for promoting model-
based reasoning. Spring 2022 Distinguished Lecture of The Grainger College of Engineering at the
University of lllinois Urbana-Champaign. April 22nd, 2022.

Ale Magana. Promoting model-based reasoning through computational modeling and simulation
practices. Plenary session at the Spring 2022 Meeting of the lllinois Section of the AAPT. April 9th,
2022.

Ambrose Haskin, Aritra Chatterjee, Juana Mendenhall, and Deva Chan. Measuring the Effect of
Cerium Oxide Nanoparticles (CeO NPs) in 3D Printed Hydrogels. Summer Undergraduate Research
Fellowship Symposium, Purdue University, July 27-28, 2022.

Anne Malott, Mayesha Sahir Mim, Jeremiah Zartman. Functional Analysis of Piezo in Rasv12
Mediated Cancer Progression. Research Cures Cancer Corps Symposium. Thursday, July 28, 2022.
(poster)

Chiana Barski, Weiwei Zhang, and Christopher J. Staiger. ARP 2/3 Complex Mediated Actin
Filament Response in Presence of MAMP Treatment. Summer Undergraduate Research
Fellowship Symposium, Purdue University, July 27-28, 2022.

David Umulis. September 2021. Modeling the living embryo- Data fusion approaches to
determine mechanism. NCSU- Chancellors keynote speaker.

J.J. Zartman, Nilay Kumar, Alexander Dowling. Morphogenetic cartography: Mapping

morphogens to tissue shapes. Year 3 Pilot Project Investigators, 4th Annual Conference on
Quantitative Approaches in Biology, Northwestern University, March 16-17, 2022.
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9.

10.

11.

12.

13.

14.

15.

16.

Jaylin Trice, Melinda A. Lake, and Jacqueline C. Linnes. Blood Sample Preparation for HIV
Diagnostics in a Smartphone-based Microfluidic Device. Summer Undergraduate Research
Fellowship Symposium, Purdue University, July 27-28, 2022.

José Martinez, David Gazzo, Francisco Huizar, and Jeremiah Zartman. |dentification of new organ
size regulators: Positive feedback between the G-protein Coupled Receptor Methuselah like-8 and
Galphag. ND Summer Undergraduate Research Symposium, Jordan Hall Galleria, Wednesday,
July 20, 2022. (poster)

Kenneth T. Jones, Eric Tan, Eugene Kim, and Tamara Kinzer-Ursem. Investigation of the
Interactions of Neuronal Proteins in an Animal Model of Alzheimer’s Disease. Summer
Undergraduate Research Fellowship Symposium, Purdue University, July 27-28, 2022.

Kioni Bush, Shelly Tan, and Qing Deng. Integration of Actin and Calcium in Embryonic Zebrafish
Wounding Model. Summer Undergraduate Research Fellowship Symposium, Purdue University,
July 27-28, 2022.

Morgan Murff and Chris Staiger. Exploration into pre-penetration MAMPs and their effect on
actin cytoskeleton rearrangement. Purdue Summer Undergraduate Research Symposium (SCARF),
July 28 — August 4, 2022.

Qing Deng. Mitofusin 2 Regulates Cytoskeleton Reorganization During Cell Spreading and
Migration. GRC calcium signaling, Ventura, CA (Jun 2022).

Qing Deng. Mitofusin 2 Regulates Cytoskeleton Reorganization During Cell Spreading and
Migration. GRC signaling by Adhesion receptors, Manchester, NH (Jul 2022).

Ting Hsuan Ku, Tiangi Wang, and Qing Deng. Improving Under Agarose Gel Assay by 3D Printing
for Investigating Neutrophil Migration. Summer Undergraduate Research Fellowship Symposium,
Purdue University, July 27-28, 2022.

M.S. and Ph.D. Theses (31):

Adebowale, Joan (2022). MS Thesis. Advisor: J. Mendenhall.

Akande, Feyisayo Priscilla (2023). MS Thesis, Purdue University. Investigating the role of AtPIEZO
as a possible mechanoreceptor during plant defense. Purdue University Graduate School. Thesis.
https://doi.org/10.25394/PGS.24731934.v1 (Staiger, major professor, J. Zartman, committee
member)
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3.

10.

11.

12.

13.

Branca, Nicole Leigh (2023). THE MEMBRANE BLOCK TO POLYSPERMY IN MAMMALIAN EGGS,
ANALYSES OF CALCIUM SIGNALING AND ACTIN DYNAMICS DURING FERTILIZATION. Purdue
University Graduate School. Thesis. https://doi.org/10.25394/PGS.22693336.v1 (Thesis Advisor:
Janice Evans, committee member, Chris Staiger)

Chai, Junyi (2026). Forthcoming — Trustworthy Machine Learning. (Thesis Advisor: Xiaogian Wang)

Cody, Jonathan William (2023). MATHEMATICAL MODELING OF INTERLUEKIN-15 THERAPY FOR
HUMAN IMMUNODEFICIENCY VIRUS. Purdue University Graduate School. Thesis.
https://doi.org/10.25394/PGS.22659217.v1 (Thesis advisor: Elsje Pienaar)

Dahl, Benjamin (2023) Fundamental and applied modeling in neurology: post-synaptic kinase
anchoring and DNA amplification assay. Purdue University Graduate School. (advisor: Tamara
Kinzer-Ursem)

Gianlupi, Juliano Ferrari (2023). Breaking Barriers in Multiscale Agent-Based Models: Effects of
Cell Individuality on Viral Infection Treatment and A Path for Cross-Platform Validation. Indiana
University. (Advisor: James Glazier)

Hoerter, Alexis Lynn (2024). Agent-Based Modeling Of Infectious Disease Dynamics: Insights into
Tuberculosis, Pediatric HIV, and Tuberculosis-HIV Coinfection. Purdue University Graduate
School. Thesis. https://doi.org/10.25394/PGS.25669659.v1 (Advisor: Elsje Pienaar)

Joshi, Parth (December 2025). The Interplay Between Value Orientations and Technical Expertise
on Team Dynamics in Interdisciplinary Computing Teams. M.S. in Computer and Information
Technology. (Major Advisor: Alejandra Magana)

Khan, Shaheryar Ahmad (2023). Biophysical Measurements of Protein-Protein Interactions.
Purdue University Graduate School. Thesis. https://doi.org/10.25394/PGS.22253422.v1 (Thesis
Advisor: Tamara Kinzer-Ursem)

Kim, June hyung (2024). Probing the roles of actin dynamics in the cytoskeleton of animal and
plant cells. Purdue University Graduate School. Thesis. (Thesis Advisor: Tae Yoon Kim.
Committee member: Chris Staiger) https://doi.org/10.25394/PGS.25678212.v1

Krishnan, Mothieshwar Jayaraman (2024). A MULTISCALE MODEL TO STUDY ATP-INDUCED

CALCIUM SIGNALING IN LARVAL ZEBRAFISH TAILFIN WOUND RESPONSE. Purdue University

Graduate School. Thesis (Advisor: D.M. Umulis, Co-Advisor: E. Pienaar, Committee member:
Qing Deng). https://doi.org/10.25394/PGS.26396806.v1

Kumar, N. (2023). “Reverse Engineering Epithelial Morphogenesis: A Systems Biology Approach.”
University of Notre Dame. (Advisor: J.J. Zartman)
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14. Kyner, Zack (2025). BS student honors thesis, "Investigation of Cortical Actin Dynamics in the Egg-

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

to-Embryo Transition Using Computational and Novel Deep Learning Techniques. Purdue
University.

Lyon, Joseph Alan (2022): “Characterizing Computational Thinking Through The Use Of Modeling
And Simulation Activities Within The Engineering Classroom.” Purdue University Graduate
School. Thesis. (Advisor: A. Magana) https://doi.org/10.25394/PGS.19692784.v1

Lu, Shenyu (2026). Addressing Subpopulation Shifts with Representation Interventions: From
Training Objectives to Inference Time Reasoning. Purdue University Graduate School. Thesis.
https://doi.org/10.25394/PGS.32091031.v1 (Major Advisor: Xiaogian Wang, Co-Advisor: David
Umulis, and Linlin Li)

Mim, M. S. (2024). Engineering Morphogenesis Through Calcium Signaling and Cellular
Mechanical Mediators. University of Notre Dame. (Major Advisor: Jeremiah Zartman, Co-
Advisor: Donny Hanjaya-Putra)

Mukherjee, Soumi (2026). Evolving Together: Interdisciplinary Collaboration, Member
Experiences, and Professional Growth in a Biology Integration Institute. Purdue University
Graduate School. Thesis. https://doi.org/10.25394/PGS.33080474.v1 (Major Advisor: Stephanie
Gardner, Co-Advisor: Alejandra Magana)

Munoz, Javier E (2024). Systems Modeling of host microbiome interactions in Inflammatory
Bowel Diseases. Purdue University Graduate School. Thesis. (Thesis Advisor: Douglas
Brubaker/Leo Green) https://doi.org/10.25394/PGS.25676712.v1

Rodriguez, Jorge Cristancho (May 2026). Remembering Interdependence: Teamwork’s Benefits
and Challenges in Engineering Education. Ph.D. in Engineering Education, Purdue University.
(Major Advisor: Alejandra Magana)

Rocha, Daniel (2023) Towards Rapid Estimation System in Calcium Signaling, MS Thesis in
Bioengineering, (Thesis Advisor: Dr. Clara E. Isaza, Co-advisor: Dr. Mauricio Cabrera-Rios,
Committee members: D.M. Umulis, C. Staiger). Currently under a 2 year embargo in ProQuest to
allow for publication of papers.

Rogers, Abigail (2026). Forthcoming (restricted access currently, under embargo). Purdue
University (Major Advisor: Anjali lyer-Pascuzzi, Co-Advisor: Christopher Staiger)

Soundarrajan, D. K. (2022). “Dynamics of Calcium Signaling in Multicellular Systems:
Quantitative Experiments and Computational Modelling.” University of Notre Dame. (Advisor:
J.J. Zartman) https://doi.org/10.7274/dj52w379b8f

Tan, Shelly Guo (2025). ATP Involvement in Zebrafish Epithelial Wound Response. Purdue
University Graduate School. Thesis. https://doi.org/10.25394/PGS.30838568.v1 (Major Advisor:
Qing Deng, Co-Advisor: J.J. Zartman)

Thompson, Matthew J (2022): “Precision of Positional Information Along the Developing Cochlea
Radial Axis: Linear BMP Activity Helps Set the Stage.” Purdue University Graduate School. Thesis.
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(Advisor: D. Umulis. EMBRIO Committee members: T. Kinzer-Ursem)
https://doi.org/10.25394/PGS.21301113.v1

26. Udosen, Abasiafak (August 2026). Computational Model-Based Reasoning and Teamwork
Interactions in Scaffolded Engineering Modeling and Simulation Projects. Ph.D. in Computer and
Information Technology, Purdue University. (Major Advisor: Alejandra Magana, Co-Advisor: Elsje
Pienaar)

27. Velagala, V. K. N. (2023). “Mechanisms of Crosstalk and Signal Integration of Calcium Signaling in
Epithelial Tissues.” University of Notre Dame. (Advisor: J.J. Zartman)
https://doi.org/10.7274/sq87br89z23

28. Wang, Yueyang (2022): “Mitofusin 2 regulates actin cytoskeleton and cell migration.” Purdue
University Graduate School. Thesis. (Advisor: Q. Deng)
https://doi.org/10.25394/PGS.19661556.v1

29. Weathered, Catherine (2022): “Multiscale Spatiotemporal Modeling For Human Disease: Agent
Based Models For Nontuberculous Mycobacterium Infections And Alzheimer’s Disease.” Purdue
University Graduate School. Thesis. https://doi.org/10.25394/PGS.21298182.v1. (Advisor: E.
Pienaar. EMBRIO Committee members: T. Kinzer-Ursem, P. Escalante, G. Knipp).

30. Xiao, Shulan (2025). Dendritic mechanisms underlying multiplexing and feature selectivity in
cortical layer 5 pyramidal neurons. Purdue University Graduate School. Thesis. (Major Advisor:
Krishna Jayant) https://doi.org/10.25394/PGS.28876730.v1

31. Yim, Donghyun (2026). COMPUTATIONAL STUDY OF BIOPHYSICAL MECHANISMS OF AXON
OUTGROWTH AND CELL MIGRATION. Purdue University Graduate School. Thesis.
https://doi.org/10.25394/PGS.32118733.v1 (Major Advisor: Taeyoon Kim)

Invited Seminars and Presentations (Non-Conference) (65):

Chan, D. 2024. Presented work in biomechanics and imaging at an invited seminar series at University of
Wisconsin, Madison (March 14, 2024)

Chan, D. 2024. Presented work in biomechanics and imaging at an invited seminar series at University of
Notre Dame (April 2, 2024)

Chan, D. 2025. Presented work in biomechanics and imaging at an invited seminar series at University of
Maryland, College Park, (April 11, 2025).

Deng, Q. GRC Signaling by Adhesion Receptors, Manchester, NH (Jul 2022)
Title: Mitofusin 2 Regulates Actin Cytoskeleton and Adhesive Cell Migration

Deng, Q. Society for Leukocyte Biology 56th Annual Meeting, Athens, GA (Sep 2023)
Title: Fishing for new regulators of neutrophil migration

Deng, Q. Special Interest Group Session "Myeloid cells in inflammatory diseases"
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TAGC24, Metro Washington, DC (Mar 2024)
Title: Modeling immediate calcium wave after tailfin amputation in zebrafish

Gazzo, G. “Mechanics Meets Calcium: Defining the Role of the SERCA-Piezo Interaction in Tissue
Mechanics” Quantitative Biology Retreat, Notre Dame, Spring 2025

Gazzo, G.. “In Vivo Molecular Interactions Between SERCA and Piezo” Quantitative Biology Retreat, Notre
Dame, Fall 2024

Gazzo, G.. “In Vivo Molecular Interactions Between SERCA and Piezo” CBE Engineering Graduate
Research Symposium, Notre Dame, Fall 2024

Gazzo, G.. “In Vivo Molecular Interactions Between SERCA and Piezo” EMBRIO Annual Retreat, Purdue,
Summer 2024

Gazzo, G.. “A Novel High Throughput Behavioral Platform for Characterization Of Neurodegeneration in
Drosophila melanogaster” Berthiaume Institute for Precision Health Symposium, Notre Dame, Spring
2024

lyer-Pascuzzi, A. 2022 "Genomic and phenomic approaches to understanding bacterial wilt disease
resistance". University of Massachusetts, Amherst, Department of Plant Biology, October.

lyer-Pascuzzi, A. 2023 "A bacterial effector protein impacts the cytoskeleton of plant cells" University of
Oxford, Oxford, England.

lyer-Pascuzzi, A. 2023 "Genomic and phenomic approaches to understanding bacterial wilt disease
resistance". University of Tennessee, Knoxville, Plant Research Center.

lyer-Pascuzzi, A. 2024 RipU. American Society for Plant Biology (ASPB), annual meeting
lyer-Pascuzzi, A. 2024 RipU.Interdisciplinary Plant Group Annual Meeting, University of Missouri
lyer-Pascuzzi, A. 2024 RipU.Ohio State University, Department of Plant Pathology

lyer-Pascuzzi, A. 2024 RipU.Colorado State University, Department of Agricultural Biology
Jayant, K. IUSM Stark Neurosciences, Feb Sth, 2024

Jayant, K. UC Irvine Neurobiology and Anatomy, March 14th, 2024

Jayant, K. 2025. Dendrites GRC

Jayant, K. 2025. UW Madison invited talk

Jayant, K. 2025. UIOWA invited talk

Kinzer-Ursem TL 2025. Biotransport Across Scales: Integrative approaches to biomolecular signaling,

drug delivery, and disease detection, Department of Chemical Engineering, University of Michigan,
March 2025
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Kinzer-Ursem TL Computational Biology of Molecular Mechanisms in Biological and Biomedical Systems,
Department of Biomedical Engineering, University of Michigan, October 2021

Kinzer-Ursem TL Computational Methods to Explore Fundamental Molecular Mechanisms of Biological
and Biomedical Systems, Ohio State University, February 2024

Kinzer-Ursem TL Computational Methods to Explore the Fundamental Molecular Mechanisms of
Biological and Biomedical Systems. Department of Chemical Engineering, City College of New York,
March 2021

Kinzer-Ursem TL Computational Tools to Study Protein Signaling, Institute of Biology lll, University of
Freiburg, October 2021

Kinzer-Ursem TL Integrative Approaches to Elucidate Mechanisms of Neurological Disorders. Frank J.
Kollarits Seminar Series, Department of Bioengineering, University of Toledo, February 2023

Kinzer-Ursem TL Multidisciplinary Approaches For Precise Descriptions of Protein Function, FRIAS Natural
and Life Science Colloquium, Freiburg Institute for Advanced Studies, University of Freiburg, Germany,
November 2021

Kinzer-Ursem TL Protein Function at Multiple Scales: Tools Development across Disciplines, joint seminar
BIOSS Center for Biological Signaling Studies and CIBSS Centre for Integrative Biological Signalling
Studies, Freiburg University, Germany, February 2022

Kinzer-Ursem TL Protein Function at Multiple Scales: Tools Development across Disciplines. Max Plank
Institute for Brain Research, Frankfurt Germany, March 2022

Kinzer-Ursem TL Integrative Approaches to Elucidate Mechanisms of Neurological Disorders. Department
of Biomedical Engineering, George Mason University, April 2023

Kumar, N. Quantitative Biology (QBio) Symposium, April 11, 2025. University of Notre Dame. Invited
talk: “Local traveling waves of cytosolic calcium generated by defense signals or wounding are
propagated by distinct mechanisms in Arabidopsis”, presented by Dr. Nilay Kumar. Joint presentation
with Weiwei Zhang.

Li, L., Shenyu Lu, Xiaogian Wang, Amirhossein Amiri Hezaveh, Adrian Buganza-Tepole, and David M. Umulis, (2024)
Integrating Artificial Intelligence in Computational Biology, NSF Bll Conference, Alexandria Old Town, VA

Li, L., Wang, X., Chai, J., Wang, X., Buganza-Tepole, A., & Umulis, D. M. (2023) Neural Network Model-Based
Acceleration of a 3D Finite Element Model of the BMP Patterning Formation in Zebrafish Embryo. USNCCM,

Albuquerque, New Mexico

Li, L., Wang, X., Shenyu Lu., Wang, X., Buganza-Tepole, A., & Umulis, D. M. (2023) Al-supported biological modeling
acceleration and parameter optimization, BMES 2023, Seattle
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Li, L., Shenyu Lu, Xiaogian Wang, and David M. Umulis, Al-Powered Acceleration and Parameter Tuning
for Computational Modeling (2025). Q-Bio symposium, Notre Dame, IN

Magana, A.J. (2022). Scaffolding Students' Development of Computational Adaptive Expertise. IFE Living
Lab & Data Hub Seminar. Technologico y de Estudios Superiores de Monterrey, Campus Monterrey.

Magana, A.J. (2022). Toward a computational cognitive apprenticeship for promoting model- based
reasoning. Spring 2022 Distinguished Lecture of The Grainger College of Engineering at the University of
Illinois Urbana-Champaign. April 22nd, 2022.

Magana, A.J. (2023). A Scaffolding Framework for Supporting Students’ Development of Computational
Adaptive Expertise. Presentation at the Global Faculty Week. Technologico y de Estudios Superiores de
Monterrey. Campus Estado de Mexico, March 7th, 2023.

Magana, A.J. (2023). A Scaffolding Framework for Supporting Students’ Development of Computational
Adaptive Expertise. Presentation at the Global Faculty Week. Technologico y de Estudios Superiores de
Monterrey. Campus Ciudad de Mexico, March 8th, 2023.

Magana, A.J. (2024). Computational Cognitive Apprenticeship for Promoting Modeling and Simulation
Adaptive Expertise. Invited Research Seminar at Virginia Tech, Department of Engineering Education.
September 13th, 2024.

Magana, A.J. (2024). Teaching and Learning with Computation, Modeling, and Simulation. Invited
research seminar at the Czech Technical University, Department of Computer Graphics and Interaction.
May 15, 2024.

Magana, A.J. (2026). Navigating Collaborative Challenges: Regulatory Skills and Teamwork Dynamics in
Scaffolded Computational Modeling Projects. Webinar presented at the STEM DBER Alliance
https://sites.google.com/view/stemdberalliance May 1st, 2026.

Magana, A.J. (2025). Scaffolding Undergraduate Students’ Individual and Team-based Modeling and
Simulation Practices. Invited research seminar at the Leibniz Institute for Science and Mathematics
Education, Kiel, Germany. June 26th, 2025.

Mim, M.: “Optogenetic Control of Calcium Tunes Cell Adhesion and Tissue Morphogenesis”, Chicago
Cytoskeleton Talk, Chicago, IL, April 25, 2025

Minsuk and Glazier. “The Role of Embryo, Tissue, and Cell Shape in Morphogenesis: Modeling the
Cellular Dynamics of Tissue Deformation”. (Minisymposium on Modeling the Role of Geometry and
Topology in Shaping Cell Behavior, Function, and Tissue Patterns, Society for Mathematical Biology,
2025.)

Mukherjee S and Gardner SM (2023, talk) Exploring Frameworks to Guide the Design, Evaluation, and Collaboration
in an Interdisciplinary Institute. BIl Evaluators meeting, July 2023

Mukherjee S and Gardner SM (2023, talk) Exploring Frameworks to Guide the Design, Evaluation, and Collaboration
in an Interdisciplinary Institute. INSITE BIl presentation, April 2023
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Umulis, D.M. Modeling the living embryo- Data fusion approaches to determine mechanism. NCSU-
Chancellors keynote speaker. September 2021.

Umulis, D.M. Delineating mechanisms of BMP-mediated patterning in embryo and cochlear development.
Chemical and Biomolecular Engineering Department, University of Notre Dame. March 28, 2024.

Umulis, D.M. March 28, 2025. CBE Invited Seminar, University of Notre Dame. Title: Delineating
mechanisms of BMP-mediated patterning in embryo and cochlear development

Umulis, D.M. April 11, 2025, Joint Quantitative Biology Symposium, University of Notre Dame. Precision
of positional information along the developing cochlear radial axis.

Unger, M.F.. “Elucidating mechanisms driving a rare, aggressive and fatal human uveal melanoma with
the help of Drosophila melanogaster model organism.”, Notre Dame, Harper Cancer Research Day, April
2025, (Oral presentation)

Unger, M.F., Vijay Velagala, Dharsan K. Soundarrajan, Marycruz Flores Flores, David Gazzo, Nilay Kumar,
Jinwen Liu, Jun Li, Jeremiah Zartman. “Gaq Regulates Organ Size and Pupariation Timing in Drosophila”.

Quantitative Biology ND & EMBRIO Joint Symposium, Notre Dame, April 2025 (poster)

Wang, X. (2022). Explainable and Fair Machine Learning with Applications in Biomedical Data Science. Clemson
University, School of Computing seminar. April 2022

Wang, X. (2022). Fair and Explainable Machine Learning. Purdue University, Weldon School of Biomedical
Engineering seminar. Nov 2022

Wang, X. (2023). Fair and Explainable Machine Learning. Consortium of Universities for Global Health (CUGH 2023).
Apr 2023

Xu. L. Chicago Cytoskeleton, Northwestern University, Feinberg School of Medicine, March 24, 2023.
Invited talk: “Cooperative actin filament nucleation in the homeostatic cortical array of plant cells.”
Presented by PhD student Liyuan Xu. Also served as judge for poster competition to select trainees for
talks at April meeting, reviewed 12 virtual posters/lightning talks and participated in 2 rounds of voting.
Zartman, J.J. "Reverse engineering morphogenesis through the integration of quantitative experiments and
multi-scale computational modeling," ChBE Seminar Series, Georgia Tech, Nov. 6, 2024.. This highlights the
integration of quantitative experiments and modeling, a key aspect of EMBRIO.

Zartman, J.J. , Invited speaker, Cinvestav and IPN (two talks), Mexico, March 12, 2025.

Zartman, J.J. , Invited speaker, Loss Family Lecture, St. John Fisher University, March 27, 2025

Zartman, J.J. , Invited speaker, Chemical Engineering Seminar, North Carolina State University, Apr 3, 2025.
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Zhang, W. 2024 NSF BIl Awardees Meeting, Alexandria, VA. Title: Decoding Ca?*signatures and signaling
to the actin cytoskeleton in plant immune response. (invited talk and poster presentation by Weiwei
Zhang)

Zhang, W. August 8, 2024. Invited talk: “Decoding Ca?* signatures and signaling to the actin cytoskeleton
during the plant immune response”, Plant Biology Meeting, Purdue University.

Zhang, W. April 11, 2025. “The intercellular language of signaling during plant immunity involves a local
traveling wave of calcium”, Quantitative Biology (QBio) Symposium, University of Notre Dame.

Technologies or Techniques

IU - Updated versions of CompuCell3D multiscale simulation environment and associated
documentation and tutorials downloadable from www.compucell3d.org (updates partly supported by
EMBRIO Institute)

IU - Tissue Forge multiscale simulation environment and associated documentation and tutorials
downloadable from https://tissue-forge-documentation.readthedocs.io/en/latest/ (updates partly
supported by EMBRIO Institute)

UPRM - Calcium Insights Software (Collaboration across EMBRIO Institute, our group was
represented by Dr. Deiver Suarez and Santiago Colom)

UPRM- Python Code for Time Series Forecasting, fully developed in our group Optimization-Based
Analysis of Multiple Arrays is now being used to develop the collaboration with Dr. Zartman'’s lab

Developed a New Course:
Evans, Ladd, Magana, and Pienaar co-developed the course titled Computational Understanding of
Biological Systems and Data. (piloted Summer 2024, slated for online offerings Summer and Fall 2025)

Xiaogian (Joy) Wang developed a new graduate course 2025-2026): ECE 695 - Al Foundation Model Basics,
where research results from this project have been used for the course design. The research results
from this project were used for the course development of ECE 695 — Al Foundation Model Basics. A
total of 57 graduate students took this course: 42 (Fall 2025), and 15 (Spring 2026).

Developed a new graduate course (2024-2025): ECE 695 - Machine Learning in Bioinformatics and Healthcare,
where she integrated EMBRIO focused materials of using machine learning models in computational biology and
integrating data across scales into course development. Students enrolled in this course are from various
departments, including Electrical and Computer Engineering, Biomedical Engineering, Biological Sciences, etc.

The proposed course is being considered for cross listing in Al and Digital Health concentration by BME.
The EMBRIO focused materials of using machine learning models in computational biology and
integrating data across scales were integrated into the course development of ECE 695 - Machine
Learning in Bioinformatics and Healthcare. A total of 111 graduate students took this course: 22 (Spring
2022), 30 (Spring 2023), 40 (Spring 2024), 19 (Fall 2025).
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Elsje Pienaar, Chris Staiger: Course-based undergraduate research experience (CURE) — Calcium signaling
in plants. BME 401 (Fall 2023).

Hayden Fennell, James Glazier, David Umulis (2024). Draft of E-Textbook: EMBRIO Multi-scale Modeling
Resource for Computational Biology. This resource will leverage and organize existing and new
instructional materials from EMBRIO members that will bridge interdisciplinary gaps by providing a
persistent online resource for learning the basics of computational biology modeling.

Adapted a Course to include new EMBRIO materials and knowledge:

Continued collaboration with Ale on refining course materials for BME 202 thermodynamics course (131
undergraduate students in spring 2025, 24 graduate students in fall 2024, including some EMBRIO
students).

Chris Staiger: Lecture-based undergraduate/graduate advanced topics course — Cell Biology of Plants

BTNY590/BIOL595Z (Fall 2024).

* Half of the course was redeveloped and expanded to include deep coverage of cellular
mechanisms of the plant defense response. Fifty percent of lectures were updated based upon
the latest literature and scientific advances in the field.

* Two guest lectures by Dr. Weiwei Zhang on Ca?* signal encoding and decoding in plant defense.
Mentored her to develop teaching and scientific presentation skills.

* New lectures of Ca?* and ROS waves in systemic signaling during immune response.

* New lectures on molecular mechanisms and signaling regulation of plasmodesmata
communication during defense.

* Student-led discussions and deep-dive into original literature covered 7 new papers (last 2 y)
about plant immunity.

* Course audited by senior scientist Dr. Nilay Kumar, to facilitate his understanding of the
biological mechanisms and background literature relevant to our collaborative projects.

Lecture-based undergraduate course — Plant Cell and Developmental Biology BTN420 (Spring 2024)
* New lectures on molecular mechanisms of Ca?*and ROS signaling in plant immunity
*  Course opened to a broader number of departments, first BME student enrolled

Taeyoon Kim significantly revised materials in the course titled “BME 542: Cell & Tissue Mechanics” to
teach more topics relevant to EMBRIO.
- 49 graduate students were impacted by new course materials.
- Exposure of BME >100 junior/senior undergraduate students to computational practices including
the finite difference method and the finite element method.

Dr. Zartman taught CBE40479/60579 Introduction to Cell and Tissue

Engineering. Significant adaptations were made in the Spring 2023 including updating the material to
reflect the significant advances that are being made in cell and tissue engineering. The upgraded course
includes an increased emphasis on the integrative final project. Dr. Zartman received positive feedback
on the course from students

Quantitative Systems Biology, BME (Fall 2022 & 2023): David Umulis, Elsje Pienaar, Linlin Li
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Kinzer-Ursem is working with Elsje Pienaar and Magna to integrate assessments in student achievement
of computational practices across the BME undergraduate curriculum, specifically at the 300 level (BME
389 Junio Design Laboratory). Students impacted 160/year

Developed a Module (materials, code, problem sets):

Deva Chan: Developed a module (materials, code, problem sets): Ongoing evaluation of student
success measures for atomic force microscopy (AFM) class activities for module in “Experimental
Methods in Biomechanics” (BME 31400). Last year, we had made improvements to the worksheet under
Ale Magana’s guidance. This year, we wanted to evaluate the performance of two classes of students
under similarly structured worksheets before implementing very different changes (see next bullet
point). In parallel, we also developed a Co-Lab for further understanding of AFM concepts for this
course. These were team efforts taken up during Summer Workshop to improve BME 314 class activity
(worksheet) associated to AFM module of course with Hong-Anh “Alexandria” Nguyen (grad student on
EMBRIO and now TA for course) and Defne Ekici (undergraduate on EMBRIO, former student of course,
and now an undergraduate TA for this course), although the co-lab was prototyped, we will not
implement in this course until next year.

Mauricio Cabrera, Deiver Suarez-Gomez, Santiago Colom, Clara Isaza (UPRM): Tutorial for the use of
Calciumlnsights software: Undergraduate team of students from Engineering and Biology are getting
trained in the use of Calciuminsights software and the new time series forecasting software. Our group
at UPRM receives between 20 and 30 undergraduate research students each semester (with credit
hours).

Mauricio Cabrera, Deiver Suarez-Gomez, Clara Isaza (UPRM): Manuals for sharing data in EMBRIO

A. lyer-Pascuzzi, C. Staiger, W. Zhang. Trained 6-10 undergraduate interns during the academic year and
summer, many from UPR-M and/or from under-represented groups, in advanced imaging, quantitative
image analysis and molecular plant pathology.

Developed a Tool or Software:

Tissue Forge: (T.J. Sego, JP Sluka, HM Sauro, JA Glazier) Tissue Forge is an interactive, particle-based
physics, chemistry and biology modeling and simulation environment. Tissue Forge provides the ability
to create, simulate and explore models, simulations and virtual experiments of soft condensed matter
physics at multiple scales using a simple, intuitive interface.

Calcium Insights Software (Collaboration across EMBRIO Institute, our group was represented by Dr.
Deiver Suarez and Santiago Colom)

R Code for Statistical Analysis of Actin Filament Growth (Collaboration with Dr. Steiger’s Lab)

R Code for Statistical Analysis of Zebrafish’s tails regeneration (Collaboration with Dr. Qing Deng)

R Code for Statistical Analysis of Calcium Traces (Collaboration with Dr. Steiger’s Lab)

R Code for Functional Anova (Collaboration with Dr. Steiger’s Lab)

Jupyter Notebook with full Multiple Criteria Optimization capabilities

Proposal Submissions (collaborating across EMBIO): ($50,342,587)
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Purdue University (NSF). Bll: Advancing the Emergent Mechanisms in Biology of Robustness, Integration &
Organization (EMBRIO). Total Anticipated Project Amount:$15,000,000. 09/2026 - 08/2032. (Pending)

Major Goals: To answer the question of how environmental stressors are interpreted through dynamic
chemical and mechanical signals and integrated to organize cytoskeleton remodeling and cellular
responses to ensure robustness and organismal survival.

University of Notre Dame — As Subaward (NSF). BIl: Advancing the Emergent Mechanisms in Biology of
Robustness, Integration & Organization (EMBRIO). Total Anticipated Project Amount:

$3,000,000. 09/2026 - 08/2032. Person Months: 1 (2027-2032). (Pending)

Major Goals: To answer the question of how environmental stressors are interpreted through dynamic
chemical and mechanical signals and integrated to organize cytoskeleton remodeling and cellular
responses to ensure robustness and organismal survival.

University of Notre Dame (NSF). EFRI BEGIN Ol: Hybrid Brain Organoids with Astrocyte- Supported Memory

for Multi-Timescale Biocomputing. Total Anticipated Project Amount:
$2,000,000. 10/2025 - 09/2029. Person Months: 0.25 (2025-2028). (Pending)
Major Goals: To study astrocyte-neuron interaction, particularly the role of exosome communication in

endowing memory and connectivity, in biocomputing brain organoid networks.

Gardner Proposal submission (leveraging EMBRIO):
STC: Synaptic Ultra-Structure and Experience (SUSE). PI: Huang, CoPls: Chubykin, Rochet, Gardner (pre-
proposal under review)

AIM AHEAD NIH Proposal to foster the use of Artificial Intelligence at UPRM (Cabrera and Isaza)

$2,000,000 (declined). CUE-T: Attaining Self-Regulation and Learning Agency in Computation, Enabled
by a Computational Cognitive Apprenticeship, National Science Foundation (Pl: Magana, Co-PI: Pienaar et
al.).

$750,000 (under review). Cognitive Apprenticeships and Professional Development in Computing and
Data Science for Enhancing Interdisciplinary Engineering Education. National Science Foundation (PI:
Magana, Co-Pl: Pienaar et al.).

$1,162,684. Optimality of morphogen signal transduction across the animal kingdom. National Science
Foundation (PI: Zartman, Co-Pls: Umulis, Li, Reeves) Support letter from Isaza-Cabrera lab for Dr.
Zartman’s NIH MIRA 35 Proposal

$24,000,000 (declined, revising to resubmit fall 2024). BioFoundry: Synaptic Ultra- Structure and Experience (SUSE).
Pl: Huang, CoPIs: Chubykin, Rochet, Gardner

$2,357,012 (selected) Optimality of morphogen signal transduction across the animal kingdom, NSF, (P!:
Gregory T. Reeves, Co-PI: Jeremiah Zartman, Linlin Li, David Umulis, Donny Hanjaya-Putra.).

$29,188. Design and Instruction of a Team-Based Transdisciplinary Cross-Listed Course in Computational

Understanding of Biological Systems and Data. Purdue University Lilly Endowment, Office of the Provost,
Innovation Hub (PlIs: Evans, J., Ladd, B.T., Magana, A., Pienaar, E.)
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$43,703. Phase Il Implementation Proposal: Design and Instruction of a Team-Based Transdisciplinary
Cross-Listed Course in Computational Understanding of Biological Systems and Data. Purdue University
Lilly Endowment, Office of the Provost, Innovation Hub (PIs: Evans, J., Ladd, B.T., Magana, A., Pienaar,
E.).

Grants Awarded, leveraging EMBRIO ($1,611,482):

$1,200,000. Optimality of morphogen signal transduction across the animal kingdom, NSF Award
2422229, (Pl: Gregory T. Reeves, Co-Pl: Jeremiah Zartman, Linlin Li, David Umulis, Donny Hanjaya-Putra.).
Sept. 1, 2024 — August 31, 2028. https://www.nsf.gov/search/showAward?AWD |D=2422229

$257,591. Collaborative Research: eMB: Data-driven mechano-chemical models of morphogenesis on
deforming domains. NSF, (Pl: Jeremiah Zartman, Co-Pl: Zhilliang Xu, Alexander Dowling). Sept. 1, 2024 —
August 31, 2027.

$29,188 (awarded) Design and Instruction of a Team-Based Transdisciplinary Cross-Listed Course in
Computational Understanding of Biological Systems and Data. Purdue University Lilly Endowment, Office
of the Provost, Innovation Hub (Pls: Evans, J., Ladd, B.T., Magana, A., Pienaar, E.)

$43,703 (awarded) Phase Il Implementation Proposal: Design and Instruction of a Team-Based
Transdisciplinary Cross-Listed Course in Computational Understanding of Biological Systems and Data.
Purdue University Lilly Endowment, Office of the Provost, Innovation Hub (Pls: Evans, J., Ladd, B.T.,
Magana, A., Pienaar, E.).

$81,000 Grant awarded to Bakary Samasa: Predoctoral Ford Foundation fellowship, $27,000/year, 3
years expected, beginning September, 2023, September 2024, August 2025.

Dr. Zartman received a Mexico Faculty grant, “Interplay between cell diaerentiation and epithelial fold
formation in the Drosophila wing disc," which supports international collaboration relevant to EMBRIO's
broader network.

Workshops Organized

Mary Mullins, Qing Deng, Linlin Li organizers International Zebrafish Conference, July, 2025. Workshop is
entitled: Integration of Computational Modeling and Quantitative Biology. Qing Deng moderator with
talks from: Mary Mullins, Michel Bagnat (Duke Univ), Linlin Li, Nissa Larson, Bakary Samasa, Sharon
Minsuk, Shelly Tan, Chang Ding, Nilay Kumar.

Special Interest Subgroup session proposal accepted to the American Society for Cell Biology conference
in December, 2025, from Jeremy Zartman, Mary Mullins, Greg Reeves organizers entitled: Integrative
Cell and Developmental Systems Biology. Speakers confirmed: Adam Martin (MIT), Mary Mullins
(Penn), Linlin Li (Purdue), Donny Hanjaya-Putra (Notre Dame), Qing Deng (Purdue), Greg Reeves
(TAMU), Jeremiah Zartman (Notre Dame), Hernan Garcia (UC-Berkeley). Primary Session Topic: Systems
and Quantitative Biology

EMBRIO students in Zartman group helped to organize Q-Bio @ND (co-sponsored by
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EMBRIO), April 11, 2025. 60 attendees with speakers and posters from EMBRIO,
University of Notre Dame.

Magana, A., Gardner, S., lyer-Pascuzzi, A. EMBRIO 2024 Summer School. Communicating your Research
with Novice Audiences through Computational Media. Purdue University, July 8-10, 2024.

Zartman, J., Li, L., and Reeves, G. Organized EMBRIO Workshop at TAGC2024, March 9t (2024)
Washington D.C. Advancing Computational Developmental Biology: Integrating Experimental and
Computational Systems Approaches. 60 attendees.

Zartman, J. w/ Staiger, C., Ladd, B.T. Organizer, 2023 NSF Biology Integration Institute EMBRIO Training
Workshop, July 10-11, 2023, University of Notre Dame.

Glazier, J., Fennell, H. CompuCell3D User Training Workshop, July/August 2023 with EMBRIO member
participation

Staiger, C. and Zhang, W. (2023) Organized and taught two mini-workshops on advanced imaging and
image analysis (SDC/photomanipulation), including introductory training of nearly two dozen students
and faculty, as well as expert-level training for two PhD students (Shelly and Abbie)

Glazier, J., Fennell, H. CompuCell3D User Training Workshop, July/August 2023 with EMBRIO member
participation

Glazier, J., Sego, J., Fennell, H. CompuCell3D User Training Workshop, July/August 2022 with EMBRIO
member participation

Glazier, J., Sego, J., Fennell, H. Intro to CompuCell3D EMBRIO Summer Workshop, 2022 Purdue
University.

Perez (Umulis) COPASI Workshop (Summer 2002). During this workshop the participants were
introduced to 1) the basics for modeling biochemical networks using COPASI, 2) the ‘COmputational
Modeling in Blology’ NEtwork (COMBINE) standards related to COPASI usage, such as SBGN
(Systems Biology Graphical Notation), and SBML (Systems Biology Markup Language): Norma
Citlalcue Pérez Rosas (instructor), BME, Purdue

Workshop: Introduction to Reproducible Systems Computational Modeling Workflows Enabled by
COMBINE Standards. International Society for Computational Biology, Latin America Section (Fall
2022): Norma C Pérez Rosas (instructor), Augustin Luna (co-instructor), Querétaro, Mexico

Umulis, D. w/ Pienaar, E., Glazier, J., Zartman, J, Gardner, S., Staiger, C., Huetteman, C., Ladd, B.T.
Organizer, 2022 NSF Biology Integration Institute EMBRIO Training Workshop, July 18-20, 2022, Purdue
University.

White Papers, and Reports, Other EMBRIO products
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Evaluation reports to EMBRIO directors — 2023 and 2024 (Gardner, Mukherjee, Georgopoulos)

Competencies for EMBRIO Institute: Gardner, Magana, Pienaar, Kinzer-Ursem, Ladd, Mukherjee, Georgopoulos
EMBRIO NSF Annual Reports (2022, 2023, 2024)

Websites

e http://sites.nd.edu/zartmanlab/

e https://engineering.purdue.edu/PienaarlLab

e https://engineering.purdue.edu/tepolelab/

e https://linktr.ee/appliedoptuprm

e https://polytechnic.purdue.edu/profile/admagana

e https://scholar.google.co.in/citations?hl=en&user=R4GLFtcAAAA)&view_op=list_works&sort
by=pubdate

e https://web.ics.purdue.edu/~laddb/

e https://www.purdue.edu/research/embrio/

e https://compucell3d.org

e https://github.com/tissue-forge/tissue-forge

e Twitter EMBRIO Institute (@EMBRIQOInstitute) / Twitter

e LinkedIn https://www.linkedin.com/company/embriolnstitute/?viewAsMember=true

e CompuCell3D Twitter: https://twitter.com/compucell3d

e CompuCell3D LinkedIn: https://www.linkedin.com/company/compucell3d

e CompucCell3D Facebook: https://www.facebook.com/groups/334212941816369/

e CompuCell3D YouTube Channel:
https://www.youtube.com/channel/UCJWJZHM 1QsY6mO6bpkgacw

e James Glazier’s YouTube Channel:
https://www.youtube.com/channel/UC5S95t7ixlk CJFwCXReKsQ

e Facebook: The Applied Optimization Group at UPRM (@ AppliedOptUPRM)

o Twitter: The Applied Optimization Group at UPRM (@AppliedOptUPRM)

e LinkedIn: The Applied Optimization Group at UPRM (://www.linkedin.com/in/the-applied-
optimization-group-3984551b8/)

e EMBRIO Multiscale Modeling E-Book Ver. 1.0 hosted live and available for viewing at:

Other Products
EMBRIO Multiscale Modeling E-Book Ver. 1.0 hosted live and available for viewing at:
https://embrio-modeling-course.readthedocs.io/en/latest/

Hosted 2024 CompuCell Summer Training Workshop (July 29—Aug 11). Materials generated for
training workshop are currently being adapted into content for E-Book project. All workshop sessions
were livestreamed and recorded and can be viewed here:
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https://youtube.com/playlist?list=PLiEtieOeWbMJ-FtHHo6if-lYOENVRC79J&si=xdeFXbaus1WVIVvt.
Course materials (including all lecture slides, activities, and demo code) can be accessed here:
https://tinyurl.com/StudentMats24

Zack Kyner, BS student honors thesis, "Investigation of Cortical Actin Dynamics in the Egg-to-Embryo
Transition Using Computational and Novel Deep Learning Techniques". Evans Lab

Highlight of Minsuk et al BioRxiv preprint by D. Guan and A.E.E. Bruce in the journal Development
entitled: In preprints: expanded insight into epithelial spreading during zebrafish epiboly.

Sharon Minsuk's Modelling of EVL Dynamics in Epiboly as part of the EMBRIO collaboration between
Mullins, Glazier, and Umulis labs in Development Vol 152, Issue

9. https://journals.biologists.com/dev/article/152/9/dev204890/367909

Developed EMBRIO Competencies:
o Gardner, Magana, Pienaar, Kinzer-Ursem, Ladd, Mukherjee, Georgopoulos
o Will implement these using the Learning Wave (LinkedIn Endorsements)
= Back-award for 2022-2024 workshops and summer schools
= Implement going forward starting with 2025 summer school

Cross- Bll — RCN (NSF-funded project) Liaison from EMBRIO

o Share resources for the Bl toolkit (and bring back resources to EMBRIO)

e Strategic plan is available on our shared file account and through our website

o Weekly Meeting seminar recordings are available on our shared file account.

e CompucCell3D Models developed for EMBRIO workshop are available online

e Videos of Lectures on Multiscale modeling using CompuCell3D are available on line in a
variety of forms: As a formal course (E443/E543 Virtual Tissue Modeling with CompucCell3D,
2022), https://youtube.com/playlist?list=PLiEtieOeWbMLuvVyRJ1ss kQrhelLKpRuQ

e All lecture materials, slide decks and exercises are available online

e Videos of Lectures on Multiscale modeling using CompuCell3D are available online in a
variety of forms: As a formal course (E443/E543 Virtual Tissue Modeling with CompucCell3D,
2023),

e https://youtube.com/playlist?list=PLiEtieOeWbMJTch7kleSZxkM06bLoYm7i

e All lecture materials, slide decks and exercises are available online

e Videos of Lectures on Multiscale modeling using CompuCell3D are available online in a
variety of forms: From 2022 Summer School:

e https://youtube.com/playlist?list=PLiEtieOeWbMLfULMThmkzdTD2jbWZCszS

e All lecture materials, slide decks and exercises are available online

e Videos of Lectures on network modeling using Antimony are available online in a variety of
forms: As a formal course (ENG340/542 Dynamic Network Modeling, 2022),
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“AiThority Interview with David Umulis, Head of Biomedical Engineering at Purdue University.” August
11, 2022. https://aithority.com/technology/life-sciences/aithority-interview-with-david-umulis-at-
purdue-university/

Awards and Promotions: (not yet complete)
Udosen, A.N., National Society of Black Engineers 50th Convention/Engineering Community Technical
Research Exhibition, United States. March 21, 2024 (Best Poster Award — 1st Place).

Dr. Zartman was a Faculty Fellow — Notre Dame Organs and Origins Conference, April 12-13, 2024.

Dr. Zartman was nominated for 2024 Michael and Kate Barany Award (Biophysical
Society)

Dr. Zartman was nominated by Prof. Chia Chang for the BMES CMBE Momentum
Award in 2023: https://www.bmes.org/momentum-award

Dr. Zartman was nominated and selected to become an Associate Editor for the
Reviews section of Biophysical Journal (BJ) by becoming (includes honorarium), term
starting January 2024. Duties of the AE of the Reviews section are as follows:

Dr. Clara E. Isaza received one of the 2024 UPR System STEAM Excellence Awards (March 2024)

Dr. Clara E. Isaza is currently under evaluation to be promoted to Associate Professor in the Department
of Biology at UPRM.

Dr. Cabrera-Rios was nominated by the Department of Industrial Engineering as a candidate for the
2025 Chancellor’s Distinguished Faculty Research & Creative Endeavor Award.

Zach Kyner won the 2025 Department of Biological Sciences Singleton Award for the best
Undergraduate Honor Thesis.

Grant awarded to Bakary Samasa: Predoctoral Ford Foundation fellowship, $27,000/year, September,
2024-August, 2025.

Deva Chan — promoted to Assoc. Prof.
Joy Wang — promoted to Assoc. Prof.
Jackie Linnes — promoted to Assoc. Prof.

Stephanie Gardner — promoted to Full Professor
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