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University of Wisconsin, Madison, WI
Roswell Park Cancer Institute, Buffalo, NY
	Ph.D.
Research Fellow
Resident
Resident
Fellow
	1999-2004
2000-2003
2003-2005
2005-2008
2008-2010
	Tumor Immunology
Tumor Immunology
Surgery
Surgery
Surgical Oncology

	Center for iPS Cell Research and Application, Kyoto, Japan
	Visiting Scholar
	2011
	Stem Cell Biology



A. Personal Statement
My long-term research interests involve the development of more effective cancer immunotherapy for advanced solid malignancies since my fellowship at the University of Michigan in 2000.   This experience has exposed me to studying the biology of T cells, dendritic cells (DCs), various cytokines and costimulatory signals, development of DC vaccines and monoclonal antibodies, generation of antitumor T cells, and augmentation of lymphocyte trafficking to tumors in pre-clinical models.   My laboratory focuses on developing novel immunotherapy for non-T cell-inflamed tumors refractory to anti-PD-1/PD-L1 therapy, and identification of T-cell biomarkers for prediction of response to immunotherapy. I have expertise in tumor immunology, dissecting immune response in vivo in preclinical models, and immune monitoring in patients undergoing immunotherapy. 

B.	Positions, Scientific Appointments, and Honors

Positions and Employment:
2021-			Associate Professor of Surgery, University of Southern California
2017-2021		Member, Institutional Review Board, Roswell Park Comprehensive Cancer Center
2017-2021		Associate Professor of Surgery, Roswell Park Comprehensive Cancer Center, Buffalo, NY
2015-2021		Member, Center for Immunotherapy, Roswell Park Comprehensive Cancer Center
2015-2017	Assistant Professor of Surgery, Roswell Park Comprehensive Cancer Center, Buffalo, NY
2011-2015		Member, Ann Arbor Veterans Affairs Hospital, Cancer Committee 
2011-2015		Staff Surgeon, General Surgery, Veterans Affairs Medical Center, Ann Arbor, MI
2011-2015		Member, University of Michigan Comprehensive Cancer Center 
2011-2015		Assistant Professor of Surgery, University of Michigan Health System, Ann Arbor, MI 
2010-2011		Staff Surgeon, General Surgery, Shiga University and Affiliated Hospital, Shiga, Japan
2009-2010 	Clinical Lecturer, Department of Surgery, University at Buffalo, Buffalo, NY
2008-2010	Fellow, Department of Surgery, Roswell Park Comprehensive Cancer Center, Buffalo, NY
2005-2008		Resident, General Surgery, University of Wisconsin Hospital and Clinics, Madison, WI  
2003-2005		Resident, General Surgery, University of Washington Medical Center, Seattle, WA
1995-1999		Resident, General Surgery, Shiga University and Affiliated Hospital, Shiga, Japan
Other Experience and Professional Memberships (selected):
2019-			Member, Society of Immunotherapy for Cancer
2017-			Member, Association for Academic Surgery
2016-			Member, International Society for Stem Cell Research
2014-			Member, American Association of Immunologists
2012-			Member, Central Surgical Association
2010-			Member, American Society of Clinical Oncology
2009-			Member, Society of Thermal Medicine
2008-			Member, Society of Surgical Oncology
2003-			Member, American Association for Cancer Research
2003-			Member, American College of Surgeons

Honors and Awards (selected):
2021	METAvivor Translational Research Award
2021	Excellence in Research Award, ACS Clinical Congress (Mentee: E. Abdelfatah) 
2019	DOD Investigator Initiated Translational Research Award
2019	Cancer Research Institute Technology Impact Award
2019	Best Clinical Research Award, Jacobs School Celebration of Scholarship (Mentee: T. Yamauchi)
2017	STL Cure Sarcoma Research Award: Sarcoma Foundation of America
2015	Trainee Abstract Award: Annual Meeting of American Association of Immunologists (Mentee: H. Saito)
2015	Best poster presentation: 27th Annual Moses Gunn Research Conference (Mentee: H. Saito)
2015	Young Investigator Award: Melanoma Research Alliance
2014	Faculty Research Fellowship Award: American College of Surgeons 
2014	Turcotte Enrichment Award: Central Surgical Association Foundation
2010	New Investigator Award: Society for Thermal Medicine
2009	First Prize, Clinical Research Award: Western New York Chapter of the American College of Surgeons
2009	First Prize, Basic Research Award:  Western NY Chapter of the American College of Surgeons
2008	Travel Award: Cancer and Leukemia Group B 

Clinical Licensures and Specialty Board Certifications:
11/08/2021	State of California Medical Licensure (#C 175446) (Exp. Date 11/30/2023)
11/20/2015	State of New York Medical Licensure (#282373) (Exp. Date 03/31/2023)
05/06/2009	American Board of Surgery (#54463) (Recertified 01/29/2021)

C. Contribution to Science [* next to the author name indicates corresponding author(s)]

1. Reprogramming Technology to Generate Immune Cells for Cancer Immunotherapy:
	Induced pluripotent stem cells (iPSC) derived from somatic cells of patients hold great promise for autologous cell therapies.  One of the possible applications of iPSCs is to use them as a cell source for producing autologous lymphocytes and dendritic cells (DCs) for cell-based therapy against cancer. Tumor-infiltrating lymphocytes (TILs) that express programmed cell death protein-1 (PD-1) are tumor-reactive T cells, and adoptive cell therapy with autologous TILs has been found to achieve durable complete response in selected patients with metastatic melanoma.  We reported the first successful derivation of human iPSCs from melanoma TILs expressing high level of PD-1 by Sendai virus-mediated transduction of the four transcription factors, OCT3/4, SOX2 KLF4, and c-MYC. A wide variety of T cell receptor gene rearrangement patterns in TIL-derived iPSCs confirmed the heterogeneity of T cells infiltrating melanomas (Saito et al., Stem Cells Int’l, 2016). We also demonstrated iPSC-derived T cells escaped immune rejection, mediated effective regression of large tumors, improved survival, and established antigen-specific immunological memory. (Saito et al., Cancer Research, 2016)  Furthermore, we recently reported that intratumoral injection of iPSC-derived DCs enhance immunogenicity of local radiotherapy in preclinical models (Oba et al., Journal for ImmunoTherapy of Cancer, 2021), and demonstrated the generation of DCs from human iPSCs (Makino et al., Journal for ImmunoTherapy of Cancer, in press). I expect these studies address gaps in our knowledge of the therapeutic potential of iPSCs and iPSC-derived cells, and provide a solid foundation for the future development of personalized cancer treatment using autologous iPSC-derived T cells.   

a. Saito H, Okita K, Fusaki N, Sabel MS, Chang AE, Ito F*.  Reprogramming of melanoma tumor-infiltrating lymphocytes to induced pluripotent stem cells. Stem Cells Int’l (2016) PMID: 27057178; PMCID: 4707343 
b. Saito H, Okita K, Chang AE, Ito F*.  Adoptive transfer of CD8+ T cells generated from induced pluripotent stem cells triggers regressions of large tumors along with immunological memory. Cancer Research (2016); 76(12): 3473-3483. (Figure 1 from this manuscript was chosen for the cover of the journal) PMID: 27197199; PMCID: 4911287 
c. Oba T, Makino K, Kajihara R, Yokoi T, Araki R, Abe M, Minderman H, Chang AE, Odunsi K, Ito F*.  In situ delivery of iPSC-derived dendritic cells with local radiotherapy generates systemic antitumor immunity and potentiates PD-L1 blockade in preclinical poorly immunogenic tumor models. Journal for ImmunoTherapy of Cancer, (2021); 9(5):e002432. PMID: 34049930; PMCID: PMC8166607
d. Makino K, Kajihara R, Long MD, Matsueda S, Oba T, Kanehira K, Liu S, Ito F*.  Generation of cDC-like cells from human induced pluripotent stem cells. Journal for ImmunoTherapy of Cancer, (in press)
2. Adoptive T Cell Therapy: 
	Adoptive cell therapy (ACT) with antigen-specific CD8+ T cells is a promising approach for treating patients with chronic viral infections and various cancers including melanoma. Recently, we found that the chemokine receptor CX3CR1 identified 3 distinct differentiation states of intratumoral CD8+ T cell subsets, and elucidated antitumor efficacy and differential impact of PD-L1 blockade on 3 subsets of CD8+ TILs in a preclinical model of melanoma (Yamauchi et al., JCI insight, 2020) .
   Emerging evidence indicates Batf3-dependent conventional type 1 dendritic cells (cDC1s) rarely found within the tumor myeloid compartment are crucial for effector T cell recruitment to the tumor microenvironment. We have recently investigated a role of cDC1s in expansion and antitumor efficacy of adoptively transferred tumor-specific CD8+ T cells. We reported that CD40 and CD70 signaling in cDC1s, and induction and activation of cDC1s by administration of FMS-like tyrosine kinase 3 receptor ligand (Flt3L) and TLR/CD40 agonists augmented expansion of adoptively transferred CD8+ T cells, delayed tumor growth and improved survival. (Oba et al., J. Immunology. 2020).

a. Li Q, Carr A, Ito F, Teitz-Tennenbaum S, Chang AE.  Polarization effects of 4-1BB during CD28 costimulation in generating tumor-reactive T cells for cancer immunotherapy.  Cancer Research (2003); 63(10): 2546-2552.  PMID: 12750278 
b. Ito F, Carr A, Svensson H, Yu J, Chang AE, Li Q.  Antitumor reactivity of anti-CD3/anti-CD28 bead-activated lymphoid cells, implications for cell therapy in a murine model.  Journal of Immunotherapy (2003); 26(3): 222-233. PMID: 12806276; PMCID: 12806276
c. Yamauchi T, Hoki T, Oba T, Saito H, Attwood K, Sabel MS, Chang AE, Odunsi K, Ito F*. CX3CR1- CD8+ T cells are critical in antitumor efficacy, but functionally suppressed in the tumor microenvironment. JCI insight (2020); 5(8). pii: 133920. PMID: 32255766; PMCID: 7205436
d. Oba T, Yamauchi T, Hoki T, Saito H, Keller T, Marsh HC, Cao X, Ito F* A critical role of CD40 and CD70 signaling in conventional type 1 dendritic cells in expansion and antitumor efficacy of adoptively transferred tumor-specific T cells. The Journal of Immunology (2020); 205(7):1867-77. PMID: 32848036
3. Vaccine-based Cancer Immunotherapy: 
	DCs play a critical role in the initiation of antitumor immune responses and are a potential target in cancer immunotherapy. We reported antitumor efficacy of combinational treatment using radiotherapy and intratumoral DC administration (Teitz-Tennenbaum et al., Cancer Research 2003), and DC vaccine with anti-4-1BB (CD137) monoclonal antibody in preclinical models (Ito et al., Cancer Research 2004).  Recently, we collaborated with Dr. Lovell’s group for testing therapeutic efficacy of nano-particles containing position-scanning peptide libraries in preclinical models (He et al., Advanced Science 2021) (He et al., Journal for ImmunoTherapy of Cancer 2021).
a. Teitz-Tennenbaum S, Li Q, Rynkiewicz S, Ito F, Davis MA, McGinn CJ, Chang AE.  Radiotherapy potentiates the antitumor efficacy of intratumoral dendritic cell administration in a murine model.  Cancer Research (2003); 63(23): 8466-8475. PMID: 14679011
b. Ito F, Li Q, Shreiner AB, Okuyama R, Jure-Kunkel MN, Teitz-Tennenbaum S and Chang AE.  Anti-CD137 monoclonal antibody administration augments the antitumor efficacy of dendritic cell-based vaccines.   Cancer Research (2004); 64(22): 8411-8419. PMID: 15548712; PMCID: 15548712
c. He X, Zhou S, Quinn B, Jahagirdar D, Vega M, Ortega J, Ito F, Abrams SI, Lovell JF.  Position-scanning peptide libraries as particle immunogens for improving CD8+ T cell responses. Advanced Science, (2021); 8(24):e2103023. doi: 10.1002/advs.202103023. PMID: 34716694   
d. He X, Zhou S, Dolan M, Shi Y, Wang J, Quinn B, Jahagirdar D, Huang W, Tsuji M, Pili R, Ito F, Ortega J, Abrams SI, Ebos JML, Lovell JF.  Immunization with Short Peptide Particles Reveals a Functional CD8⁺ T-Cell Neoepitope in a Murine Renal Carcinoma Model. Journal for ImmunoTherapy of Cancer, (2021); 9(12): e003101. PMID: 34862254

4. Overcoming Resistance to PD-1/PD-L1 Blockade Therapy by In Situ Immunomodulation: 
	The ability of cancer cells to ensure T-cell exclusion from the tumor microenvironment (TME) is a significant mechanism of resistance to anti-PD-1/PD-L1 therapy.  Evidence indicates crucial roles of cDC1s for inducing antitumor T-cell immunity. However, strategies to maximize the engagement of cDC1s into such ‘immune cold tumors’ remain elusive.  Using multiple syngeneic orthotopic mouse models of tumors resistant to anti-PD-L1-therapy, we investigated antitumor efficacy of multimodal intralesional therapy comprised of intratumoral administration of Flt3L for 9 days followed by RT and dual TLR3/CD40 stimulation. We found that this strategy could convert poorly T cell-inflamed tumors to T-cell inflamed tumors, overcome primary and acquired resistance to anti-PD-L1 therapy (Oba et al., Nature Communications 2020), reprogram myeloid-enriched tumor microenvironment via IRF8 (Patel et al., J. Immunology, 2021), enhance the abscopal effect against lung (Oba et al., Cancer Research 2021) and brain metastases (Yokoi et al., Scientific Reports, 2021) in multiple syngeneic mouse models. 

a. Oba T, Long MD, Keler T, Marsh HC, Minderman H, Abrams AI, Liu S, Ito F*. Overcoming primary and acquired resistance to anti-PD-L1 therapy by induction and activation of tumor-residing cDC1s. Nature Communications (2020);11(1):5415 PMID: 33110069; PMCID: 7592056 
b. Patel A, Oba T, Kajihara R, Yokoi T, Abrams SI, Ito F*.  Multimodal intralesional therapy for reshaping the myeloid compartment of tumors resistant to anti-PD-L1 therapy via IRF8.      The Journal of Immunology, (2021); 207(7):1-12. PMID: 34362833; PMCID: PMC8387427
c. Yokoi T, Oba T, Kajihara R, Abrams SI, Ito F*.  Local, multimodal intralesional therapy renders distant brain metastases susceptible to PD-L1 blockade in a preclinical model of triple-negative breast cancer. Scientific Reports, (2021); 11(1):21992. PMID: 34754037; PMCID: PMC8578367
d. Oba T, Kajihara R, Yokoi T, Repasky EA, Ito F*.  Neoadjuvant in situ immunomodulation enhances systemic antitumor immunity against highly metastatic tumors. Cancer Research, (2021); 81(24):6183-6195. PMID: 34666993
5. Biomarker Discovery for Cancer Immunotherapy (Immune-monitoring Strategy):
	The lack of a reliable blood-based surrogate marker for clinical response remains a major obstacle in cancer immunotherapy. Recently, CX3C chemokine receptor 1 (CX3CR1) was found to be a marker of T-cell differentiation, where CX3CR1+CD8+ T cells were progeny of CX3CR1-CD8+ T cells, and exhibited robust cytotoxicity in anti-viral immunity. We have investigated a relationship between the frequency of circulating CX3CR1+CD8+ T cells and response to immune checkpoint inhibitor (ICI) therapy and neoantigen vaccine therapy. in preclinical models. We found successful treatment of tumor-bearing mice with ICI increased the frequency and T-cell receptor clonality of the peripheral CX3CR1+CD8+ T-cell subset that included an enriched repertoire of tumor-specific and tumor-infiltrating CD8+ T cells. Furthermore, an increase in the frequency of the CX3CR1+ subset in circulating CD8+ T cells early after initiation of anti-PD-1 therapy correlated with response and survival in patients with non-small cell lung cancer (NSCLC) (Yamauchi et al., Nature Communications 2020). We have shown that the increase of CX3CR1+CD8+ T cells was not identified in the setting of hyperprogression (Puzanov et al., Journal for ImmunoTherapy of Cancer, 2021).
   We also reported a correlation between antitumor efficacy of neoantigen/toll-like receptor 3 (TLR3)/CD40 vaccination and the frequency of circulating antigen-specific CD8+ T cells CX3CR1 in a preclinical model.   Mechanistic studies using mixed bone marrow chimeras identified critical roles of CD40 and CD80/86, but not CD70 signaling in cDC1s in antitumor efficacy of neoantigen vaccine and generation of neoantigen-specific CX3CR1+CD8+ T cells (Yamauchi et al., Cancer Immunology, Immunotherapy, 2022). 

a. Yamauchi T, Hoki T, Oba T, Jain V, Chen H, Attwood K, Battaglia S, George S, Chatta G, Puzanov I, Morrison C, Odunsi K, Segal B, Dy G, Ernstoff M and Ito F. A circulating T-cell differentiation marker to predict response to immune checkpoint inhibitors. Nature Communications (2021); 3;12(1):1402. PMID: 33658501; PMCID: 7930182. 
b. Puzanov I, Subramanian P, Yatsynovich Y, Jacobs D, Chilbert MR, Sharma UC, Ito F, Feuerstein S, Stefanovic F, Switzer B, Hicar MD, Curtis AB, Spangenthal EJ, Dy G, Ernstoff MS, Vachhani P, Page BJ, Agrawal N, Khunger A, Kapoor A, Hattoum A, Jerome SJ.  Clinical Characteristics, Time Course, Treatment and Outcomes of Patients with Immune Checkpoint Inhibitor-Associated Myocarditis. Journal for ImmunoTherapy of Cancer, (2021); 9(6): e002553. PMID: 34162715, PMCID: PMC8231054
c. Yamauchi T, Hoki T, Oba T, Kajihara R, Attwood K, Xuefang C and Ito F. CD40 and CD80/86 signaling in cDC1s mediate effective neoantigen vaccination and generation of antigen-specific CX3CR1+ CD8+ T cells. Cancer Immunology, Immunotherapy (2022); 71(1):137-151. PMID: 34037810
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