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ACADEMIC RESEARCH PROFILE
Translational transplant immunologist and therapeutic development scientist with more than 12 years of research experience across transplantation, ischemia-reperfusion injury (IRI), vascularized composite allotransplantation (VCA), immune-cell modulation, humanized mouse systems, and cancer immunotherapy. Assistant Professor at CU Anschutz; Principal Investigator of a $500,000 Department of Defense award for VCA preservation research. Helped build and operationalize two translational research laboratories and developed rodent and porcine transplant models, GVHD/immune-reconstitution platforms, immune-function assays, and immune-targeted biologics. Long-term research goal: Establish an independent, collaborative translational transplant immunology program focused on ischemia-reperfusion injury, graft preservation, and immune-modulatory therapeutics, integrating mechanistic preclinical research with clinically relevant questions to improve transplant outcomes.
ACADEMIC AND RESEARCH APPOINTMENTS
Assistant Professor  |  University of Colorado Anschutz Medical Campus, Plastic and Reconstructive Surgery  |  Aug 2025–Present
Research Assistant Professor  |  University of Colorado Anschutz Medical Campus, Plastic and Reconstructive Surgery  |  Jan 2022–Jul 2025
Research Associate  |  University of Colorado Anschutz Medical Campus, Plastic and Reconstructive Surgery  |  Aug 2019–Jan 2022
Senior Professional Research Assistant  |  University of Colorado Anschutz Medical Campus, Plastic and Reconstructive Surgery  |  Oct 2018–Aug 2019
Research Assistant  |  Massachusetts General Hospital, Center for Transplantation Sciences / Transplantation Biology Research Center, Boston, MA  |  Dec 2013–Oct 2018
EDUCATION
Master of Preventive Veterinary Medicine  |  Shanxi Agricultural University, China  |  2012–2015
Doctor of Veterinary Medicine (DVM)  |  China Agricultural University, China  |  2006–2011
FUNDED RESEARCH
Department of Defense (DoD) — Idea Discovery Award
Principal Investigator  |  $500,000 total award  |  November 2024–October 2026
Status: 12-month no-cost extension requested; approval pending.
Project: Developing preservation approaches for vascularized composite allotransplantation during static cold storage. Studies investigate Galectin-3 and Fas targeting, including gene-targeting approaches, in ischemia-associated tissue injury, inflammatory responses, apoptosis, and preservation-related outcomes.
RESEARCH FOCUS AND SCIENTIFIC CONTRIBUTIONS
University of Colorado Anschutz Medical Campus: 2018- Present
Transplant immunology, VCA and ischemia-reperfusion injury
• Lead a DoD-funded program investigating Galectin-3 and Fas as therapeutic targets for IRI and tissue preservation in VCA-relevant systems; evaluate molecular target engagement, tissue injury, inflammation, apoptosis, and preservation-associated outcomes.
•  Established a rat hindlimb transplantation model to evaluate ischemia-reperfusion injury, graft inflammation, and tissue responses to preservation and targeted interventions.
•  Helped develop a porcine VCA surgical platform and preclinical swine models to study immunosuppression and tolerance-relevant immune modulation.
• Advanced translational biomarker and therapeutic studies of Galectin-3 in ischemia-related tissue injury; participated in preservation/perfusion and tissue-injury collaborations.
• Contributed to immunomodulatory approaches for allotransplantation, including CD3-, CD45-, and CD40L-targeted biologic strategies, and anti-porcine CD40L nanobody discovery for swine studies.
Humanized mouse systems, GVHD and immune reconstitution
• Established human PBMC-to-NSG and CD34+ hematopoietic stem cell-derived humanized mouse systems for xenogeneic GVHD, immune reconstitution, therapeutic evaluation, and cancer immunotherapy research.
• In the acute PBMC-to-NSG xenogeneic GVHD system, CD38-targeted treatment prolonged survival from approximately 10 days in controls to approximately 25 days in treated mice.
• In a neonatal NSG/CD34+ HSC immune-reconstitution model, CD38-targeted treatment prolonged survival beyond six months in treated animals.
• Developed an allogeneic murine bone-marrow-transplantation/GVHD model using human-CD38 knock-in donor cells to evaluate the therapeutic potential of selective immune-cell targeting; treatment efficacy studies remain ongoing.
• Used blood and splenocyte flow cytometry and serum cytokine assays to characterize treatment-associated CD38+ and effector T-cell reductions, changes in naïve/central-memory T-cell proportions, and altered IL-10, IFN-γ, IL-4, and TNF profiles.
Cancer immunotherapy and immune-targeted protein therapeutics
• Designed, characterized, or evaluated immune-targeted immunotoxins and fusion proteins against CD47, CCR4, CD19, CD38, CD25, EGFR/EGF, and IL2-linked targets across leukemia, cutaneous T-cell lymphoma, lymphoma, head-and-neck carcinoma, and immune-modulation models.
•  Contributed to bivalent CD47 immunotoxin development for T-cell acute lymphoblastic leukemia and CCR4-IL2 bispecific immunotoxin programs for cutaneous T-cell lymphoma.
•  Engineered or supported therapeutic protein construct design, recombinant expression in E. coli and Pichia pastoris, purification, binding, immune-cell depletion, cytotoxicity, and in vivo potency studies.
•  Developed a diphtheria toxin-resistant Pichia pastoris expression strain; selected high-affinity nanobodies through yeast display, including anti-porcine CD40L and anti-human Galectin-3 candidates.
• Applied tumor xenograft, syngeneic, and humanized immune models to evaluate anti-tumor activity and immunomodulatory drug effects.
Translational pharmacology and biologics safety
•  Coordinated GLP-relevant pharmacokinetics, pharmacodynamics, toxicology and immunogenicity studies of CCR4-IL2 bispecific immunotoxin in rats and minipigs.
• Developed serum drug ELISA workflows and immunogenicity/anti-drug-antibody assays; integrated drug exposure, efficacy, immune pharmacodynamics and safety measures in preclinical studies.
• Supported CRO/vendor collaboration, study design, sample logistics, IACUC amendments, technical reports and cross-species experimental development.
Functional immunology and advanced immune profiling
•  Developed and optimized mixed lymphocyte reaction (MLR), T-cell activation and regulatory T-cell suppression assays, flow-cytometric immune phenotyping, and standardized cellular/ex vivo immune-function procedures.
•  Coordinated core facility-based sequencing, spatial transcriptomics, and multiplex tissue staining to support integrated immune profiling and characterization of tissue-specific immune responses.
•  Performed multicolor flow cytometry, cytokine and protein ELISA assays, qPCR-based target evaluation, macrophage phagocytosis/polarization assays, and cellular potency/cytotoxicity studies.
Previous Research Experience — Massachusetts General Hospital (2013–2018)
Research Assistant | December 2013 – October 2018
Transplantation Biology Research Center, Massachusetts General Hospital, Boston, MA
•  Developed and evaluated CCR4- and CD19-targeted immunotoxins and IL-2 fusion toxins, including preclinical efficacy studies in rodent, swine, and non-human primate models.
• Investigated immune-cell depletion and regulatory T-cell modulation relevant to cancer immunotherapy and transplantation tolerance.
• Contributed to hematopoietic cell transplantation, mixed chimerism, allograft tolerance, and B-cell immune tolerance research programs.
• Participated in developing transplantable tumor models in MHC-defined miniature swine for translational cancer and transplant immunology studies.
RESEARCH LEADERSHIP, LABORATORY DEVELOPMENT AND COLLABORATION
• Platform and laboratory building.  Contributed to establishing and operationalizing two translational research laboratories at CU Anschutz, including preclinical animal platforms, immune-function assays, SOPs, research staff training, and facility/core workflows.
• Multidisciplinary research execution.  Coordinated projects spanning surgical/transplant investigators, immunologists, veterinary professionals, core laboratories, research trainees, and vendors/CROs.
• Regulatory and animal research operations.  Developed and amended IACUC protocols for rodent, swine and non-human-primate studies; supported EHS, DEA and animal welfare compliance and laboratory inspections.
• Program stewardship.  Contributed to study and resource planning, experimental prioritization, budget management, purchasing, sample logistics, manuscript development, and grant-related project work.
TEACHING AND MENTORSHIP
• Research mentorship, CU Anschutz.  Mentored and trained graduate students, postdoctoral researchers, research fellows and laboratory technicians in experimental design, cell-based/immune assays, animal model workflows, translational study operations, data interpretation and laboratory safety.
• Teaching Assistant, Shanxi Agricultural University (2012–2013).  Animal Epidemiology Experiments course; supported experimental and laboratory instruction.
ACADEMIC SERVICE AND RESEARCH COMPLIANCE
•  Supported laboratory management, research infrastructure, and compliance with IACUC, EHS, DEA and institutional research policies.
•  Assisted preparation for laboratory safety, institutional and regulatory inspections and audits.
•  Supported budgeting, purchasing and vendor partnerships, including scientific equipment, materials and external research services.
TECHNICAL EXPERTISE
• Transplant and in vivo models.  Rat hindlimb transplantation and IRI, porcine VCA surgery, large-animal immunosuppression studies, rodent/swine surgical procedures, swine/NHP injections and blood collection, vascular access, animal anesthesia and monitoring.
• Immune assays.  Multicolor flow cytometry and FlowJo, MLR, Treg suppression, T-cell activation, cytokine ELISA, qPCR, cell sorting, cytotoxicity/viability assays, macrophage functional assays, and tissue injury/apoptosis endpoints.
• Biologic and protein engineering.  Therapeutic protein construct development, recombinant expression and purification, yeast display, nanobody selection, hybridoma culture, monoclonal antibody purification, immunotoxin potency assays, and CRISPR-Cas gene editing for target-validation studies.
• Bioanalytical and translational workflows.  Serum drug and anti-drug antibody ELISAs, rodent/minipig PK/PD study workflows, GLP-associated toxicity/immunogenicity coordination, core-based transcriptomic/spatial analyses, vendor/CRO coordination, GraphPad Prism.
PEER-REVIEWED PUBLICATIONS
1. Ma, J., Wang, Z., Mintzlaff, D., Zhang, H., Ramakrishna, R., Davila, E., Witkowski, M. T., Lucia, M. S., Schwartz, M. S., Pomfret, E. A., Mathes, D. W., & Wang, Z. (2025). Bivalent CD47 immunotoxin for targeted therapy of T-cell acute lymphoblastic leukemia. Blood, 145(5), 508–519. (Co-first author)
2. Blades, C. M., Greyson, M. A., Dumanian, Z. P., Yu, J. W., Wang, Y., Li, B., Wang, Z., Washington, K. M., Huang, C. A., Navarro-Alvarez, N., & Mathes, D. W. (2025). Development of a Porcine VCA Model Using an External Iliac Vessel-Based Vertical Rectus Abdominus Myocutaneous Flap. Journal of reconstructive microsurgery, 41(4), 339–346. 
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4. Ng, P. K., Yoeli, D., Huang, J. L., Luo, Y., Wang, Y., Li, B., Wang, Z., Schold, J., Jain, S., Su, A. A., Mathes, D. W., Washington, K. M., Farkash, E., Jani, A. H., & Huang, C. A. (2024). Successful Extension of Vascularized Composite Allograft Perfusion Cold Storage to 24 h in a Rat Hindlimb Transplant Model. Transplantation direct, 10(6), e1623.
5. Yoeli, D., Mack, C. L., Luo, Y., Chaidez, A., De La Rosa, N. L., Wang, Z., ... & Navarro-Alvarez, N. (2023). Galectin-3 in biliary atresia and other pediatric cholestatic liver diseases. Hepatology Research.
6. Witthauer, L., Roussakis, E., Cascales, J. P., Goss, A., Li, X., Cralley, A., Yoeli, D., Moore, H., Wang, Z., ... Evans, C. L. (2023). Development and in-vivo validation of a portable phosphorescence lifetime-based fiber-optic oxygen sensor. Scientific Reports, 13(1), 14782. doi:10.1038/s41598-023-41917-5
7. Wang, Z., Ma, J., Zhang, H., Ramakrishna, R., Mintzlaff, D., Mathes, D. W., Pomfret, E. A., Lucia, M. S., Gao, D., Haverkos, B. M., & Wang, Z. (2023). CCR4-IL2 bispecific immunotoxin is more effective than brentuximab for targeted therapy of cutaneous T-cell lymphoma in a mouse CTCL model. FEBS open bio, 13(7), 1309–1319.
8. Qiu, Y., Qi, Z., Wang, Z., Cao, Y., Lu, L., Zhang, H., Mathes, D., Pomfret, E. A., Lu, S. L., & Wang, Z. (2023). EGF‑IL2 bispecific and bivalent EGF fusion toxin efficacy against syngeneic head and neck cancer mouse models. Oncology reports, 49(2), 37.
9. Qi, Z., Qiu, Y., Wang, Z., Zhang, H., Lu, L., Liu, Y., Mathes, D., Pomfret, E. A., Gao, D., Lu, S. L., & Wang, Z. (2021). A novel diphtheria toxin-based bivalent human EGF fusion toxin for treatment of head and neck squamous cell carcinoma. Molecular oncology, 15(4), 1054–1068.
10. Wang, H., Wang, Z., Zhang, H., Qi, Z., Johnson, A. C., Mathes, D., Pomfret, E. A., Rubin, E., Huang, C. A., & Wang, Z. (2020). Bispecific human IL2-CCR4 immunotoxin targets human cutaneous T-cell lymphoma. Molecular oncology, 14(5), 991–1000. (co-first author)
11. Andrews, A. R., Wang, Z, Wilkinson, R. A., Fishman, J. A., Sachs, D. H., Navarro-Alvarez, N., & Huang, C. A. (2019). Development of transplantable B-cell lymphomas in the MHC-defined miniature swine model. Cancer Cell International, 19(1), 1-11. (co-first author)
12. Wang, Z., Louras, N. J., Lellouch, A. G., Pratts, S. G., Zhang, H., Wang, H., Huang, C. A., Cetrulo, C. L., Jr, Madsen, J. C., Sachs, D. H., & Wang, Z. (2018). Dosing optimization of CCR4 immunotoxin for improved depletion of CCR4+ Treg in nonhuman primates. Molecular oncology, 12(8), 1374–1382. 
13. Navarro-Alvarez, N., Goncalves, B., Andrews, A. R., Wang, Z., Harrington, E., Shah, J., Sachs, D. H., Eliaz, I., & Huang, C. A. (2018). The effects of galectin-3 depletion apheresis on induced skin inflammation in a porcine model. Journal of clinical apheresis, 33(4), 486–493.
14. Wang, Z., Zheng, Q., Zhang, H., Bronson, R. T., Madsen, J. C., Sachs, D. H., Huang, C. A., & Wang, Z. (2017). Ontak-like human IL-2 fusion toxin. Journal of immunological methods, 448, 51–58. 
15. Zheng, Q., Wang, Z., Zhang, H., Huang, Q., Madsen, J. C., Sachs, D. H., Huang C.A. & Wang, Z (2017). Diphtheria toxin-based anti-human CD19 immunotoxin for targeting human CD19+ tumors. Molecular Oncology, 11(5), 584-594. (co-first author)
16. Wang, Z., Navarro-Alvarez, N., Shah, J. A., Zhang, H., Huang, Q., Zheng, Q., Madsen J.C., Sachs D.H., Huang C.A., & Wang, Z. (2016). Porcine Treg depletion with a novel diphtheria toxin-based anti-human CCR4 immunotoxin. Veterinary Immunology and Immunopathology, 182, 150-158. 
17. Wang, Z., Pratts, S. G., Zhang, H., Spencer, P. J., Yu, R., Tonsho, M., Shah J.A., Tanabe T., Powell H.R., Huang C.A., Madsen J.C., Sachs D.H. & Wang Z. (2016). Treg depletion in non-human primates using a novel diphtheria toxin-based anti-human CCR4 immunotoxin. Molecular Oncology, 10(4), 553-565. 
18. Wang, Z., Wei, M., Zhang, H., Chen, H., Germana, S., Huang, C. A., Madsen, J. C., Sachs, D. H., & Wang, Z. (2015). Diphtheria-toxin based anti-human CCR4 immunotoxin for targeting human CCR4(+) cells in vivo. Molecular oncology, 9(7), 1458–1470. 
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EARLIER RESEARCH TRAINING
Graduate research assistant, Animal Epidemiology Laboratory  |  Shanxi Agricultural University, China  |  Sep 2012–Dec 2013
Participated in detection/prevention research involving Mycoplasma suis and supported teaching in Animal Epidemiology Experiments.
Research internship, Serology and Comparative Immunology Laboratory  |  China Agricultural University, Beijing  |  Feb 2011–Dec 2011
Thesis-related laboratory work and training in recombinant protein expression.
Surgery assistant, animal hospital  |  China Agricultural University, Beijing  |  Sep 2010–Jan 2011
Research assistant, Serology and Immunology Laboratory  |  China Agricultural University, Beijing  |  Apr 2008–Jul 2009
Participated in porcine reproductive and respiratory syndrome virus-related research and serological work.
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