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A.	PERSONAL STATEMENT 
Dr. Xiao’s current interests are focused on the discovery and elucidation of immuno-oncology signaling pathways for the prognosis, prevention and treatment of human lung cancer and diseases.  He has a track record of productivity, as well as the expertise, leadership and motivation necessary.  Besides the discoveries of the non-canonical NF-B signaling pathway and its significance in several different tumors, Dr. Xiao has provided the first evidence demonstrating the molecular mechanisms by which the non-canonical NF-B signaling pathway deliberately collaborates with the canonical NF-B signaling pathway for tumor promotion.  His group has further demonstrated, also for the first time, a direct link between the NF-B and autophagy signaling pathways under physiological and oncogenic conditions, as well as the role of the proteasome in transforming a transcription regulator into a different one directly at promoters via endocleavage and partial degradation.  Dr. Xiao, together with his collaborators, has invented a new approach to stimulate neuron for immune modulation and treatment of immune-related diseases and lung cancer in particular.  
Recently, Dr. Xiao’s research team has identified the PDZ-LIM domain-containing protein PDLIM2 as a bona fide tumor suppressor and an essential terminator of NF-B RelA and STAT3 pathogenic but not physiological activation, as well as its repression in either lung epithelial/cancer cells or lung macrophages/tumor environment as a driver that is sufficient to drive lung cancer.   They have approved in preclinical animal models that PDLIM2 can be targeted, non-specifically by epigenetic drugs and several other drugs or specifically by clinically feasible nanotechnology and viruses, to treat lung cancer, as a single therapy or in combination with other therapies.  Currently, his group is actively translating these breakthrough discoveries into the clinic settings to treat lung cancer and lung diseases.  Furthermore, they have defined a unique feature of alveolar macrophages (AMs) in inherent PD-L1 expression and the competition of CD80 and PD-1 for PD-L1 cis-interaction on AMs as a determinant of AM phagocytosis, offering the first and so far, the only innate immune function for PD-L1 and CD80.
Ongoing projects:
R21 CA259706-01                                             
Gutian Xiao (PI)                     
03/01/2021 – 02/28/2023
NIH/NCI
Faithful mouse modeling of human lung cancer

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

R01 GM144890-01	
NIH/NIGMS                                   
Gutian Xiao (PI)                     
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: 
a. 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. Horn CC, Xiao G, Bettinger CC, Fedder GK, Ong XC, Huang WC, Fisher LEB. Conformable neural interface with hydrogel adhesion and methods of using the same. Application No. PCT/US2018/043161.
B.	POSITIONS, SCIENTIFIC APPOINTMENTS, AND HONORS
POSITIONS
2001 – 2003      	Assistant Professor, Department of Microbiology and Immunology, The Pennsylvania State University College of Medicine, Hershey, PA
2003 – 2007     	Assistant Professor, Department of Cell Biology and Neuroscience, Rutgers, The State University of New Jersey, Piscataway, NJ 
2007 – 2014    	Associate Professor with tenure, Department of Microbiology and Molecular Genetics, University of Pittsburgh Cancer Institute (UPCI), University of Pittsburgh Medical Center (UPMC), University of Pittsburgh School of Medicine, Pittsburgh, PA
2014 – 2021       Professor with tenure, Department of Microbiology and Molecular Genetics, UPMC Hillman Cancer Center, University of Pittsburgh School of Medicine, Pittsburgh, PA
2018 – 2021      	Founding Leader, UPMC Immune Transplant and Therapy Center (ITTC) Lung Cancer Microenvironment Program, UPMC, Pittsburgh, PA
2021 –       	Professor of Molecular Microbiology and Immunology, Leader of the Tobacco Exposure Biology Initiative, Member of Norris Comprehensive Cancer Center, Member of Hastings Center for Pulmonary Research, University of Southern California Keck School of Medicine, Los Angeles, CA

HONORS AND AWARDS (SELECTED) 
2003 – 2005      Busch Biomedical Research Award
2004 – 2006      	AHEPA Cancer Research Award
2004 – 2006      	New Jersey State Commission on Cancer Research Award
2005 – 2007      	Busch Biomedical Research Award
2005 – 2007      	Rutgers University Faculty Service Award every year
2006 – 2010      	American Cancer Society Research Scholar
2007 – 2009      	Hillman Innovative Cancer Research Award
2008 – 2009      	UPCI Cancer Virology Research Award
2011                	Travel Award for the 15th International Conference on Human Retrovirology
2012                	Ming K. Jeang Award for Excellence in Cell & Bioscience
2013 – 2014     	Hillman Innovative Cancer Research Award
2013 – 2015     		American Lung Association Lung Cancer Scholar
2015 – 2017     	UPCI Lung Cancer SPORE Developmental Research Award
2018, 2019       	University of Pittsburgh Innovation Award

GRANT REVIEW  
DOD Lung Cancer Research Program (LCRP) Investigator-Initiated Translational Research Award (IITRA) Peer Review Panel (2021); NIH Systemic Injury by Environmental Exposure (SIEE) Study Section (March 2021); (Innate Immunity and Inflammation (III) Study Section (October 2020; October 2019); Molecular Oncogenesis (MONC) Study Section Special Emphasis Panel (SEP) (April 2020); MONC Study Section (June 2019; February 2019; 2015; 2014); NIH ZCA1 RPRB-J(M1) SEP (2013; 2014); NIH ZRG1 OTC-D(02) SEP (2009); NIH Challenge Grants (2009); National Science Foundation (NSF) ; Medical Research Council; Ohio Cancer Associates; Bankhead-Coley Cancer Research Program of the Florida Department of Health; etc.
[bookmark: OLE_LINK1]
MANUSCRIPT REVIEW 
Cancer Cell; Nat. Med.; Nat. Immunol.; Nat. Cell Biol.; Nat. Commun.; J. Exp. Med;. J. Clin. Invest.; Blood; Mol. Cell; Cell Res.; Proc. Natl. Acad. Sci. USA; Cancer Res.; Cancer Immunol. Res.; Mol. Cancer Res.; Am. J. Respir. Crit. Care Med.; Am. J. Respir. Cell Mol. Biol.; EMBO J.; EMBO Rep.; J. Natl. Cancer Inst.; Oncogene; OncoImmunology; Mol. Cell Biol.; J. Biol. Chem.; Autophagy; Cell Rep.; Sci. Signal.; Sci. Rep.; PLoS Pathog.; PLoS One; J. Immunol.; J. Virol.; Retrovirology; Genes Cancer; Cell Biosci.; etc.

C. 	CONTRIBUTIONS TO SCIENCE
1. DISCOVERY OF THE NON-CANONICAL NF-B SIGNALING PATHWAY
Dr. Xiao discovered a novel, NF-B2 p100 processing-based mechanism leading to NF-B activation, now well-known as the non-canonical NF-B signaling pathway.  In particular, Dr. Xiao found that in response to certain stimuli, such as the cytokines lymphotoxin  (LT) and B-cell activating factor (BAFF), NF-B-inducing kinase (NIK) is stablized from constitutive ubiquitination and proteasomal degradation mediated by the ubiquitin E3 ligase complexes TRAF3/TRAF2/IAP1/IAP2.  Stablized NIK then activates and recruits the IB kinase 1 (IKK1, also known as IKK) to the p100 complex to phosphorylate specific serines within p100, leading to p100 ubiquitination by the ubiquitin E3 ligase -TrCP and processing by the proteasome to generate p52, the mature form of NF-B2.  While this novel NF-B signaling pathway plays an essential role in B-cell maturation and lymphoid development under physiological conditions, Dr. Xiao also defined, for the first time, the molecular mechanisms by which the non-canonical NF-B signaling pathway is de-regulated for tumorigenesis under several different oncogenic conditions.  Of note, using oncogenic activation of the non-canonical NF-B signaling pathway, Dr. Xiao has also provided the first line of evidence showing that the proteasome transforms a transcription regulator into a different one at promoters via endocleavage and partial degradation.  These pioneer works opened new research avenues to study the proteasome, NF-B and NF-B-associated diseases, particularly cancers.

a. Xiao G, Harhaj EW, Sun SC. NF-B inducing kinase regulates the processing of NF-B2 p100.  Mol. Cell.  2001; 7:401-409. PMID: 11239468
b. Senftleben U, Cao Y, Xiao G, Krahn G, Greten FR, Chen Y, Hu Y, Fong A, Sun SC, Karin M. Activation by IKK of a second evolutionary conserved NF-B signaling pathway. Science. 2001; 293:1495-1499. PMID: 11520989
c. 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; 280:40578-40582. PMID: 16223731
d. 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; 104:5324-5329. PMCID: PMC1838492

2.	IDENTIFICATION OF MOLECULAR MECHANISMS AND PATHOPHYSIOLOGICAL SIGNIFICANCE OF CO-OPERATION AMONG CANONICAL NF-B, NON-CANONICAL NF-B AND AUTOPHAGY SIGNALING PATHWAYS 
Both the canonical and non-canonical NF-B signaling pathways are often simultaneously activated in tumor cells.  Moreover, they are also co-activated with many other signaling pathways important for tumor development and progression, such as the autophagy signaling pathway.  Dr. Xiao’s another significant contribution to the NF-B and cancer fields is that he has defined, for the first time, the pathogenic significance and molecular mechanisms by which the canonical and non-canonical NF-B signaling pathways are deregulated and deliberately collaborate with each other and also with the autophagy signaling pathway for tumorigenesis.  In particular, he found that Hsp90 inhibitors can be used to target those key signaling pathways for tumor suppression.

a. Qing G, Yan P, Xiao G. Hsp90 inhibition results in autophagy-mediated proteasome-independent degradation of IB kinase. Cell Res. 2006; 16:895-901. Comments in: Cell Res. 2006; 16:855-856. PMID: 17088896
b. Qing G, Yan P, Qu Z, Liu H, Xiao G. Hsp90 regulates processing of NF-B2 p100 involving protection of NIK from autophagy-mediated degradation.  Cell Res.  2007; 17(6):520-530. Cover Article and Comments in: Cell Res. 2007; 17:576-577. PMID: 17563756
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; 3:600-603. 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; 117:1652-1661. PMID: PMC3318777

3. DISCOVERY OF BOTH TUMOR-SUPPRESSING AND -PROMOTING ROLES FOR NF-B AND STAT3 
NF-B and STAT3, another key transcription factor, have been generally believed to be pro-tumorigenic, and are targets of great interest for cancer prevention and treatment.  Using lung cancer, the leading cause of cancer-related deaths in both women and men, as a model, Dr. Xiao’s research group provided the first line of evidence demonstrating a tumor-suppressive role for STAT3 and NF-B. They found that NF-B1 p105, a prototypical member of NF-B, suppresses lung tumorigenesis through the Tpl2 kinase, while STAT3 and its upstream activator interleukin-6 (IL-6) suppress the initiation, although enhance the progression, of lung cancer.  They also found a tumor promoting role for myeloid STAT3 and NF-B RelA in lung cancer, and revealed that the underlying mechanism is through rendering tumor-associated macrophages resistant to and capable of directly suppressing CD8+ T cells.  These trailblazing findings have not only significantly improved our understanding of the complex roles of NF-B and STAT3 and the pathogenesis of lung cancer, but also provided a mechanistic basis for designing NF-B- and/or STAT3-targeted therapies and in particular targeting myeloid NF-B and STAT3 for these incurable cancers.  

a. 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; 34:3804-3814. PMCID: PMC4387125
b. 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. 35:2299-2310. PMCID: PMC4548811
c. 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. 5:257-268.  PMCID: PMC5334370
d. 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

4. IDENTIFICATION OF PDLIM2 AS A TUMOR SUPPRESSOR AND ESSENTIAL REGULATOR OF NF-B AND STAT3
Persistent NF-B activation plays a causative role in the development, maintenance, and also therapeutic resistance of many cancers.  However, 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.  In fact, clinical trials showed that using NF-B inhibitors actually led to death of cancer patients.  Pioneer works from Dr. Xiao suggest that similar situation also applies to STAT3 (see above).  Thus, revolutionary ideas and approaches are 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 the same, their 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, Dr. Xiao has identified, for the first time, the PDZ-LIM domain-containing protein PDLIM2 as a unique tumor suppressor and a selective suppressor of oncogenic (persistent) but not physiologic (transient) activation of NF-B and STAT3 through terminating their activation.  Notably, Dr. Xiao has found that PDLIM2 is repressed in lung and many other cancers, and can be targeted as mono or combination tumor therapies using clinically feasible nanoparticle delivery of PDLIM2 plasmids and pharmacologic induction of endogenous PDLIM2 in tumor cells.  

a. 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; 285:11786-11792. PMCID: PMC2852914
b. 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; 70:1766-1772. PMCID: PMC3003295
c. 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
d. [bookmark: _Hlk71105339]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. doi: PMCID: PMC8021114
5.		IDENTIFICATION OF SIGNIFICANCE AND MOLECULAR MECHANISMS OF NF-KB DE-REGULATION IN HTLV TUMORIGENESIS 
The retrovirus HTLV-I is the etiological agent of adult T-cell leukemia/lymphoma (ATL).  The tumorigenicity of HTLV-I is largely mediated by the viral oncoprotein Tax.  Dr. Xiao is the one who originally defined the molecular mechanisms by which Tax hijacks the canonical and non-canonical NF-B signaling pathways for tumorigenesis.  He also identified PDLIM2 as the first cellular protein that can directly bind to and suppress Tax, and the interaction between PDLIM2 and HTLV-I as a key determinant of the outcomes of HTLV-I infection.  These pioneer works not only significantly improve our understanding of HTLV-I pathogenesis, but also establish HTLV-I as the first and perhaps also the best pathogenic model to study NF-B signaling and NF-B-associated diseases.  As a matter of fact, these pioneer studies had very significant impact on the discoveries of the NF-B signaling pathways and on how these important cellular signaling pathways are hijacked for tumorigenesis by other human oncogenic viruses, such as EBV and KSHV.

a. Qu Z, Qing G, Rabson A, Xiao G. Tax deregulation of NF-B2 p100 processing involves both -TrCP-dependent and -independent mechanisms. J. Biol. Chem. 2004; 279:44563-44572. PMID: 15310758
b. 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; 11:1036-1041. PMCID: PMC2745669
c. Yan P, Fu J, Qu Z, Li S, Tanaka T, Grusby MJ, Xiao G. PDLIM2 suppresses human T-cell leukemia virus type I Tax-mediated tumorigenesis by targeting Tax into the nuclear matrix for proteasomal degradation. Blood. 2009; 113:4370-4380. PMCID: PMC2676091
d. Qu Z, Xiao G. Human T-cell lymphotropic virus: a model of NF-B-associated tumorigenesis. Viruses. 2011; 3:714-749. PMCID: PMC3131208

