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A.	PERSONAL STATEMENT 
My current research focuses on the basic and translational aspects of human lung cancer and infection, through both experimental studies and mining big data (such as single cell RNA and DNA sequencing).  Using various lung cancer models and human lung cancer analysis, we have defined the cell type-specific roles of the transcription factors NF-B and STAT3 in lung cancer.  We have demonstrated that myeloid NF-B RelA and STAT3 promote lung cancer by switching tumor immune surveillance into tumor promoting inflammation.  Accordingly, pulmonary myeloid RelA or STAT3 activation is associated with poor survival of lung tumor patients.  We have also identified a complex role of lung epithelial STAT3 and its upstream activator IL-6 in lung cancer, suppressing tumor initiation while promoting tumor growth.  In addition, we have provided the first line of evidence showing a lung cancer suppressive role for NF-B1 p105 via the Tpl2 kinase, a well-known proto-oncoprotein.  Applying an endogenous mouse lung cancer model, we have shown that systemic administration of oncolytic vaccinia virus shows great synergy with immunotherapy in treating refractory lung cancer. 
Notably, we have identified the PDZ-LIM domain-containing protein PDLIM2 as a tumor suppressor that selectively suppresses oncogenic but not physiological activation of NF-B and is particularly important for preventing lung cancer and therapeutic resistance.  Remarkably, PDLIM2 can be targeted as monotherapy or adjunctive therapy with anti-PD-1 and chemotherapeutic drugs for effective cancer treatment in murine models of endogenous lung cancer.  We have demonstrated, for the first time, that PDLIM2 is epigenetically repressed by the oncogenic virus KSHV for persistent NF-B and STAT3 activation, tumorigenicity and maintenance of KSHV-associated tumor cells and can be restored by the drugs 5-aza-dC and vitamin D at non-toxic doses to exert their antitumor activities.  Moreover, we have defined, also for the first time, the significance and molecular mechanism of the NF-B/STAT3 crosstalk in KSHV tumorigenesis, and identified miR-K12-1 as the first oncogenic microRNA encoded by KSHV.  These important findings greatly improve our understanding of oncogenic NF-B and STAT3 activation, lung cancer, KSHV pathogenesis, and antitumor activities of 5-aza-dC and vitamin D.  Applying a clinically reliable model of refractory lung cancer and our experience in virology, we have shown, for the first time, that systemic administration of oncolytic viruses (OVs) OVs alone (without exogenous gene expression) can be used to treat refractory lung cancer as monotherapy, and importantly, to turn cold tumors hot and sensitive to immunotherapies and the immune checkpoint therapy in particular.
More recently, we have found that besides suppressing T-cells, alveolar macrophages (AMs) inherently express PD-L1 to promote AM phagocytosis, which is regulated positively by CD80 but negatively by PD-1, and that AM intrinsic PDLIM2 is important for CD80 induction, AM phagocytosis and the prevention of lung cancer and other lung diseases.  We have also found that PDLIM2 is repressed in AMs of patients with lung cancer or lung diseases, which is associated with disease severity and poor patient survival.  These findings uncover a unique characteristic of AMs and an innate immune function of PD-L1 and CD80 and therefore help in the understanding of lung physiology, diseases, and PD-L1/PD-1-based immunotherapy
Since starting my independent career in October of 2013, I have obtained 18 highly competitive grants, 8 of which as the only PI (including ACS Research Scholar, NCI R21 and ALA Lung Cancer Discovery Award), 3 as the Co-PI, and 7 as the Co-I.  Furthermore, I have published more than 14 corresponding author papers on lung cancer and/or PDLIM2 in prestigious scientific journals.  As the corresponding author, I also have at least 4 research manuscripts on lung cancer and therapy currently under various stages of review for publications.  
Ongoing projects:
RSG-19-166-01-TBG           				
American Cancer Society (ACS)
[bookmark: _Hlk71113437]Zhaoxia (Julia) Qu (PI)
01/01/2020 – 12/31/2023
Specifically Targeting Oncogenic NF-kappaB for Cancer Therapy

P30CA047904S
NIH/NCI
Zhaoxia (Julia) Qu (PI of the project) (Chief PI: Robert L. Ferris)
08/01/2020 – 7/31/2022
Immunotherapeutic Biomarkers for HIV-associated Lung Cancer

R21 CA259706-01
NIH/NCI                                             
Zhaoxia (Julia) Qu (Co-I) (PI: Gutian Xiao)                     
04/01/2021 – 03/31/2023
NIH/NCI
Faithful Mouse Modeling of Human Lung Cancer

821321 Lung Cancer Discovery Award 
American Lung Association (ALA) 
Zhaoxia (Julia) Qu (PI)
07/01/2021-06/30/2023
Targeting myeloid PDLIM2 in lung cancer

R01 GM144890-01	
NIH/NIGMS                                   
Zhaoxia (Julia) Qu (Co-PI) (PI: Gutian Xiao)                     
12/01/2021-11/30/2026
Structural and molecular dissection of NF-kappaB regulation by the ubiquitin E3 ligase PDLIM2 in lung innate immunity and diseases

Citations:
a. Sun F, Li L, Yan P, Zhou J, Shapiro SD, Xiao G, Qu Z. Causative role of PDLIM2 epigenetic repression in lung cancer and therapeutic resistance. Nat. Commun. 2019;10:5324. PMCID: PMC6876573
b. Li L, Sun F, Han L, Liu X, Xiao Y, Gregory AD, Shapiro SD, Xiao G, Qu Z. PDLIM2 repression by ROS in alveolar macrophages promotes lung tumorigenesis. JCI insight. 2021; 6:e144394. PMCID: PMC8021114
c. Sun F, Guo ZS, Gregory AD, Shapiro SD, Xiao G, Qu Z. Dual but not single PD-1 or TIM-3 blockade enhances oncolytic virotherapy in refractory lung cancer. J. Immunother. Cancer. 2020; 8:e000294. PMCID: PMC7254155
d. Sun F, Li L, Xiao Y, Gregory AD, Shapiro SD, Xiao G, Qu Z. Alveolar macrophages inherently express PD-L1 for optimal protective immunity and tolerance. J. Immunol. 2021 Jun 16:ji2100046. doi: 10.4049/jimmunol.2100046. PMID: 34135059

Patents:     
Qu Z, Xiao G. PDLIM2 as a biomarker for cancer and as an anti-cancer treatment target.  Application No. 62/876,433. PCT/US2020/042814.

B.	POSITIONS, SCIENTIFIC APPOINTMENTS, AND HONORS
Positions
2011 – 2013 	Research Associate, Department of Microbiology and Molecular Genetics, University of Pittsburgh Cancer Institute (UPCI), University of Pittsburgh Medical Centers (UPMC), University of Pittsburgh School of Medicine, Pittsburgh, PA
2013 – 2021   Assistant Professor, UPMC Hillman Cancer Center, Department of Microbiology and Molecular Genetics, University of Pittsburgh School of Medicine, Pittsburgh, PA
2021        	Associate Professor, UPMC Hillman Cancer Center, Department of Microbiology and Molecular Genetics, University of Pittsburgh School of Medicine, Pittsburgh, PA
2021 –       	Associate Professor of the Department of Molecular Microbiology and Immunology, Member of Norris Comprehensive Cancer Center, Member of Hastings Center for Pulmonary Research, University of Southern California (USC) Keck School of Medicine, Los Angeles, CA
Honors (selected) 
2005 – 2006    McCallum Scholars, Rutgers, The State University of New Jersey, New Brunswick, NJ
2006 – 2008    New Jersey Commission on Spinal Cord Research Award
2011             	Ming K. Jeang Scholarship Award at the 13th SCBA Biennial International Meeting
2012            	Ming K. Jeang Award for Excellence in Cell & Bioscience
2012 – 2013   	American Cancer Society (ACS) Postdoctoral Fellowship
2013              	Hillman Innovative Cancer Research Award
2014              	UPMC Competitive Medical Research Fund (CMRF) Award
2018         	University of Pittsburgh Center for AIDS Research (CFAR) project Award
2018                Co-Chair,  Viruses and Cancer session at the Hillman Cancer Center annual retreat
2019         	American Cancer Society (ACS) Research Scholoar Award
2019	University of Pittsburgh Innovation Award
2021	American Lung Association (ALA) Lung Cancer Discovery Award
Professional Activities 
2009 –       	Member, American Association for Cancer Research (AACR)
2011 –          	Ad-hoc Manuscript Reviewer: Oncogene, Mol Cancer Res, Genes & Cancer, JBC, JVI, PLoS One, Onoctarget, British Journal of Cancer, Molecular Carcinogenesis, etc. 
2012 –       	Grant Reviewer: NIH AIDS-Associated Opportunistic Infections and Cancer (AOIC) Study Section (3/2017); Worldwide Cancer Research (9/2019); Breast Cancer Campaign (3/2015); Terry Fox Foundation (8/2013); Israel Science Foundation (3/2016, 2/2012); Agency for Science, Technology and Research (A*STAR) in Singapore (8/2013); etc.  
2013 –        	Member, American Society for Biochemistry and Molecular Biology (ASBMB)

C.	CONTRIBUTIONS TO SCIENCE
1. Identifying NF-B RelA and STAT3 as molecular drivers and PDLIM2 as a critical suppressor for myeloid cell protumorigenic action and finding strategies to improve lung cancer immunotherapy
Lung cancer is the leading cause of cancer-related deaths, with a dismal 20.5% 5-year survival rate.  Despite the recent advance in immune checkpoint blockade immunotherapy, only a minority of lung cancer patients benefit from it.  Myeloid cells, the predominant immune cells in the tumor microenvironment, play a major role in the suppression of anti-tumor immunity.  Strategies to turn myeloid cells from pro-tumor to anti-tumor can improve current therapies.  In this regard, we have identified transcription factors NF-B RelA and STAT3 as the molecular drivers switching myeloid cells to pro-tumorigenic.  They are activated in tumor associated myeloid cells and the activation is associated with poor survival of lung cancer patients.  Moreover, their common activation terminator PDLIM2 plays a critical role in suppressing the protumor activities of myeloid cells and is repressed in tumor associated myeloid cells to promote lung cancer.  In mouse models, selective deletion of RelA or STAT3 from myeloid cells switches tumor promoting inflammation back into tumor immune surveillance, repressing lung cancer development and progression, while myeloid specific deletion of PDLIM2 shows opposite effects.  These studies suggest that targeting myeloid cell PDLIM2/RelA/STAT3 signaling can be effective for treatment of lung and possibly other cancers.    To improve lung cancer therapy, we also explored utilizing oncolytic virus to treat lung cancer, and found that oncolytic vaccinia virus has efficacy and synergizes with simultaneous but not single blockade of PD-1 and TIM-3 in refractory lung cancer.  
a. Zhou J, Qu Z, Sun F, Han L, Li L, Yan S, Stabile LP, Chen LF, Siegfried JM, Xiao G. Myeloid STAT3 promotes lung tumorigenesis by transforming tumor immunosurveillance into tumor-promoting inflammation. Cancer Immunol Res. 2017;  5:257-68.  PMCID: PMC5334370
b. Li L, Han L, Sun F, Zhou J, Ohaegbulam KC,Tang X, Zang X, Steinbrecher KA, Qu Z, Xiao G. NF-B RelA renders tumor-associated macrophages resistant to and capable of directly suppressing CD8+ T cells for tumor promotion. OncoImmunology. 2018; e1435250. PMCID: PMC5980414
c. Sun F, Guo ZS, Gregory AD, Shapiro SD, Xiao G, Qu Z. Dual but not single PD-1 or TIM-3 blockade enhances oncolytic virotherapy in refractory lung cancer. Journal for ImmunoTherapy of Cancer. 2020; 8:e000294. PMID: 32461344
d. Li L, Sun F, Han L, Liu X, Xiao Y, Gregory AD, Shapiro SD, Xiao G, Qu Z. PDLIM2 repression by ROS in alveolar macrophages promotes lung tumorigenesis. JCI insight. 2021; 6:e144394. PMCID: PMC8021114
2. Identification of PDLIM2 as a tumor suppressor and a selective repressor of oncopathogenic but not physiological activation of NF-B and STAT3 in lung and other cancers 
Persistent activation of the cellular transcription factor NF-B plays a causative role in the development, maintenance, and therapeutic resistance of many human cancers.  However, human clinical trials show that it is impractical to block NF-B activation for cancer therapy using classical NF-B inhibitors, because of the physiological importance of NF-B in humans.  Our recent studies show that similar situation applies to STAT3, another well-known ‘pro-oncogenic’ transcription factor.  Revolutionary ideas and approaches are thus direly needed to target NF-B and/or STAT3 for cancer therapy.  Although the core mechanisms leading to NF-B and STAT3 activation under most physiologic and oncogenic conditions are usually the same, NF-B and STAT3 activation in normal cells is usually transient even in the presence of persistent stimuli, whereas their activation in cancer cells is persistent.  Thus, the real problem leading to NF-B and STAT3 oncogenic activation is the loss of turnoff mechanism.  In this regard, we have identified, for the first time, PDLIM2 as a unique tumor suppressor that is particularly important for lung cancer therapeutic responses and a selective suppressor of oncogenic (persistent) but not physiologic (transient) activation of NF-B and STAT3 via terminating but not blocking their activation.  We have also found that PDLIM2 is epigenetically and/or genetically repressed in lung and other cancers.  PDLIM2 restoration may provide a novel and clinically practical approach to target NF-B and STAT3 for the prevention and treatment of human tumors.
a. Yan P, Qu Z, Li S, Ishikawa C, Mori N, Xiao G. HTLV-I-mediated repression of PDLIM2 involves DNA methylation but independent of the viral oncoprotein Tax. Neoplasia. 2009; 11:1036-41. PMCID: PMC2745669
b. Qu Z, Fu J, Yan P, Hu J, Cheng S, Xiao G. Epigenetic repression of PDLIM2: implications for the biology and treatment of breast cancer. J. Biol. Chem. 2010; 285:11786-92. PMCID: PMC2852914
c. Qu Z, Yan P, Fu J, Jiang J, Grusby MJ, Smithgall TE, Xiao G. DNA methylation-dependent repression of PDLIM2 in colon cancer and its role as a potential therapeutic target. Cancer Res. 2010; 70:1766-72. PMCID: PMC3003295
d. Sun F, Li L, Yan P, Zhou J, Shapiro SD, Xiao G, Qu Z. Causative role of PDLIM2 epigenetic repression in lung cancer and therapeutic resistance. Nature Communications. 2019;10:5324. PMCID: PMC6876573
3. Defining the roles of NF-B1 and lung epithelial IL-6/STAT3 signaling in lung cancer
Although the role of NF-B in immunity has been well studied, the role of individual NF-B members in cancer cells and immune cells in tumorigenesis and tumor immunity is not well defined.  We have demonstrated, for the first time, that NF-B1 p105 suppresses lung cancer through the Tpl2 kinase, providing the first line of evidence showing tumor-suppressive role for p105 and a well-known proto-oncogene Tpl2.  These studies greatly improved our understanding of lung cancer pathogenesis.  Persistent STAT3 activation has been linked to the progression and metastasis of lung cancer, and has been a target of great interest for lung cancer prevention and treatment.  Using both chemical carcinogen- and oncogenic mutation-induced murine lung cancer models, We have demonstrated, for the first time, that STAT3 and its upstream activator IL-6 are required for the suppression of lung cancer initiation through maintaining pulmonary homeostasis under oncogenic stress, although they are required for the maximal growth of lung cancer cells.  These studies suggest that it is unfeasible to systemically target STAT3 or IL-6 for lung cancer therapy.  
a. Sun F, Qu Z, Xiao Y, Zhou J, Burns TF, Stabile LP, Siegfried JM, Xiao G. NF-B1 p105 suppresses lung tumorigenesis through the Tpl2 kinase but independently of its NF-B function. Oncogene. 2016; 35:2299-310. PMCID: PMC4548811
b. Zhou J, Qu Z, Yan S, Sun F, Whitsett JA, Shapiro SD, Xiao G. Differential roles of STAT3 in the initiation and growth of lung cancer. Oncogene. 2015; 34:3804-14.  PMCID: PMC4387125
c. Qu Z, Sun F, Zhou J, Xiao L, Li L, Shapiro SD, Xiao G. Interleukin-6 prevents the initiation but enhances the progression of lung cancer. Cancer Res. 2015; 75:3209-15.  PMCID: PMC4537823
4. Defining the mechanisms of NF-B/STAT3 signaling deregulation in KSHV tumorigenesis
Kaposi’s sarcoma herpesvirus (KSHV), is the most common cause of malignancies among patients with HIV/AIDS and immunosuppression.  Currently, no effective therapies exist for these poorly understood diseases.  Although persistent activation of NF-B and STAT3 plays a causative role in the tumorigenesis and maintenance of KSHV-associated tumors, it is unfeasible to block viral-specific activation of NF-B and STAT3 for cancer therapy, because KSHV activates NF-B and STAT3 through multiple mechanisms.  As discussed above, it is also unfeasible to systematically block NF-B and STAT3 activation.  For the first time, we independently demonstrated that the expression of PDLIM2 is epigenetically repressed by KSHV, which is required for the persistent NF-B and STAT3 activation, tumorigenicity and maintenance of KSHV-associated tumor cells.  More importantly, we showed that PDLIM2 expression in KSHV-transformed cells can be restored by the drugs 5-aza-dC and vitamin D at non-toxic doses, and that PDLIM2 restoration is required for the antitumor activities of 5-aza-dC and vitamin D.  We have defined, also for the first time, the significance and molecular mechanism of the NF-B/STAT3 crosstalk in KSHV tumorigenesis.  We have also identified miR-K12-1 as the first oncogenic microRNA encoded by KSHV.  These important findings greatly improve our understanding of oncogenic NF-B and STAT3 activation, KSHV pathogenesis, and antitumor activities of 5-aza-dC and vitamin D. 
a. Sun F, Xiao Y, Qu Z. Oncovirus KSHV represses tumor suppressor PDLIM2 to persistently activate NF-B and STAT3 transcription factors for tumorigenesis and tumor maintenance. J. Biol. Chem. 2015; 209:7362-8. PMCID: PMC4367247
b. Chen M, Sun F, Han L, Qu Z. Kaposi’s sarcoma herpesvirus (KSHV) microRNAK12-1 functions as an oncogene by activating NF-B/IL-6/STAT3 signaling. Oncotarget. 2016; 7:33363-73. PMCID: PMC5078101
5. Identification of the molecular mechanisms of how the canonical NF-B, non-canonical NF-B and autophagy signaling pathways are deregulated and  co-operate for tumorigenesis 
We have defined how the non-canonical NF-B signaling pathway is differentially de-regulated under several different oncogenic conditions for tumorigenesis.  Using the oncogenic retrovirus human T-cell leukemia virus type I (HTLV-I) as a model system, we have also defined, for the first time, the pathogenic significance and molecular mechanisms by which the canonical and non-canonical NF-B signaling pathways deliberately collaborate with each other and also with the autophagy signaling pathway for tumorigenesis.  Given the fact that the canonical and non-canonical NF-B and autophagy signaling pathways are often simultaneously activated in tumor cells, these pioneer works not only greatly improve our understanding of HTLV-I tumorigenesis, but also establish HTLV-I as the first tumor model to study the molecular mechanisms by which the NF-B signaling pathways are hijacked and integrate with other signaling pathways for tumorigenesis, particularly that induced by human oncogenic viruses.  In fact, following these trailblazing findings, NF-B has been found to be activated by KSHV in a similar way. 
a. Qing G, Qu Z, Xiao G. Stabilization of basally translated NF-B-inducing kinase (NIK) protein functions as a molecular switch of processing of NF-B2 p100. J. Biol. Chem. 2005; 280:40578-82. PMID: 16223731
b. Qing G, Qu Z, Xiao G. Endoproteolytic processing of C-terminally truncated NF-B2 precursors at B-containing promoters. Proc. Natl. Acad. Sci. USA. 2007; 104:5324-9. PMCID: PMC1838492
c. Yan P, Qing G, Qu Z, Wu CC, Rabson A, Xiao G.  Targeting autophagic regulation of NF-B activation in HTLV-I transformed cells by geldanamycin: Implications for therapeutic Interventions.  Autophagy.  2007; 3:600-3. PMID: 17671417 
d. Fu J, Qu Z, Yan P, Ishikawa C, Aqeilan RI, Rabson AB, Xiao G. The tumor suppressor gene wwox links the canonical and non-canonical NF-B pathways in HTLV-I Tax-mediated tumorigenesis. Blood. 2010; 117:1652-61. PMID: PMC3318777


