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A.	Personal Statement

I have the expertise, leadership, training and motivation necessary to successfully perform the proposed research. I have a broad background in epigenetics, with specific training and expertise in clinical medicine as well as basic and translational cancer research. My research interests include investigating epigenome structures, epigenomic alterations during tumorigenesis and epigenetic alterations induced by drug treatment in cancer therapies. As PI, multiple-PI and Co-Investigator on several NIH-funded grants, my research has laid the groundwork for the proposed research project including the roles of DNA methyltransferases (DNMTs) and microRNAs during tumorigenesis and novel methods of characterizing epigenetic changes and monitoring these changes in patients. In this regard, I have identified epigenetic alterations in urine sediments for bladder cancer-based diagnostic and prognostic purposes as well as introducing epigenetic therapy for cancer treatment in preclinical models. I am currently using these techniques and models, which I developed, to not only further study the role of epigenetic regulation during tumorigenesis, but also to establish new translational projects that directly address clinical questions. I successfully administered the projects (e.g., staffing, research protections, budgets), collaborated with other researchers and produced several peer-reviewed publications for each project. As a result of my experience in this field, I am aware of the importance of frequent communication among project members and of constructing realistic research plans, timelines and budgets.

1. Wolff, E.M., Chihara, Y., Pan, F., Weisenberger, D.J., Siegmund, K.D., Sugano, K., Kawashima, K., Laird, P.W., Jones, P.A. & Liang, G. (2010). Unique DNA methylation patterns distinguish noninvasive and invasive urothelial cancers and establish an epigenetic field defect in premalignant tissue. Cancer Res, 70, 8169-8178. PMCID: PMC2955801
2. Taberlay, P.C., Kelly, T.K., Liu, C.C., You, J.S., De Carvalho, D.D., Miranda, T.B., Zhou, X.J., Liang, G. & Jones, P.A. (2011). Polycomb-repressed genes have permissive enhancers that initiate reprogramming. Cell, 147, 1283-1294. PMCID: PMC3240866
3. Su, S.F., de Castro Abreu, A.L., Chihara, Y., Tsai, Y., Andreu-Vieyra, C., Daneshmand, S., Skinner, E.C., Jones, P.A., Siegmund, K.D. & Liang, G. (2014). A panel of three markers hyper- and hypomethylated in urine sediments accurately predicts bladder cancer recurrence. Clin Cancer Res, 20, 1978-1989. PMC Journal – In Process
4. Yang, X., Han, H., De Carvalho, D.D., Lay, F.D., Jones, P.A. & Liang, G. (2014). Gene body methylation can alter gene expression and is a therapeutic target in cancer. Cancer Cell, 26, 577-590. PMCID: PMC4224113



B.	Positions and Honors

Positions and Employment
1983-1986	Intern, XinHua Children’s Hospital and Shanghai Municipal Children’s Hospital, Shanghai, China
1986-1988	Research Fellow and Resident, Surgery of Pediatric Hospital of Shanghai Medical University, Shanghai, China
1988-1989	Graduate Student and Research Fellow, Liver Cancer Research Institute of Shanghai Medical University, Shanghai, China
1990-1995	Graduate Research with Dr. Barry Gold, University of Nebraska Medical Center, Omaha, NE
1995-1998	Postdoctoral Fellow with Dr. Peter Jones, USC Norris Comprehensive Cancer Center (USC NCCC), Los Angeles, CA
1998-2004	Research Assistant Professor of Urology, USC NCCC, Los Angeles, CA
2005-2008	Assistant Professor of Research of Urology, USC NCCC, Los Angeles, CA
2008-	Associate Professor of Research of Urology, USC NCCC, Los Angeles, CA

Other Experience and Professional Memberships
1995-	Member, American Association for Cancer Research (AACR)
2008-	Member, USC Norris Comprehensive Cancer Center

Honors
1994	Research Fellowship, University of Nebraska Medical Center Environmental Toxicology and Carcinogenesis
1998	Young Investigator Award, American Association for Cancer Research (AACR)

C.	Contributions to Science

1.	With a team of collaborators, I have directly contributed several pioneering works in cancer epigenetics to address the potential mechanisms of gene regulation induced by DNA methylation, histone modifications and nucleosome occupancy. These studies also emphasized role of epigenomic disruption during tumorigenesis. My work stemming from R01 grants have resulted in the publications listed here.
a. Liang, G., Lin, J.C., Wei, V., Yoo, C., Cheng, J.C., Nguyen, C.T., Weisenberger, D.J., Egger, G., Takai, D., Gonzales, F.A. & Jones, P.A. (2004). Distinct localization of histone H3 acetylation and H3-K4 methylation to the transcription start sites in the human genome. Proc Natl Acad Sci USA, 101, 7357-7362.
b. Egger, G., Jeong, S., Escobar, S.G., Cortez, C.C., Li, T.W., Saito, Y., Yoo, C.B., Jones, P.A. & Liang, G. (2006). Identification of DNMT1 (DNA methyltransferase 1) hypomorphs in somatic knockouts suggests an essential role for DNMT1 in cell survival. Proc Natl Acad Sci USA, 103, 14080-14085.
c. Taberlay, P.C., Kelly, T.K., Liu, C.C., You, J.S., De Carvalho, D.D., Miranda, T.B., Zhou, X.J., Liang, G. & Jones, P.A. (2011). Polycomb-repressed genes have permissive enhancers that initiate reprogramming. Cell, 147, 1283-1294. PMCID: PMC3240866
d. Yang, X., Han, H., De Carvalho, D.D., Lay, F.D., Jones, P.A. & Liang, G. (2014). Gene body methylation can alter gene expression and is a therapeutic target in cancer. Cancer Cell, 26, 577-590. PMCID: PMC4224113

2.	In addition to the contributions described above, I have more recently focused my research on cancer-based translational studies. I am building the bridge between basic science and translational studies, including key experiments in identifying tumor suppressor genes silenced by DNA methylation in bladder cancer, detecting DNA methylation markers in urine sediments of bladder cancer patients, demonstrating the epigenetic field defect as potential mechanism for bladder cancer recurrence and using DNA methylation markers to predict outcome of patients with bladder cancer or AML. These studies also demonstrate the promise of applying these findings in the clinical context. The studies listed here are supported by NCI-funded R01 and R21 grants.
a. Salem, C., Liang, G., Tsai, Y.C., Coulter, J., Knowles, M.A., Feng, A.C., Groshen, S., Nichols, P.W. & Jones, P.A. (2000). Progressive increases in de novo methylation of CpG islands in bladder cancer. Cancer Res, 60, 2473-2476.
b. Wolff, E.M., Byun, H.M., Han, H.F., Sharma, S., Nichols, P.W., Siegmund, K.D., Yang, A.S., Jones, P.A. & Liang, G. (2010). Hypomethylation of a LINE-1 promoter activates an alternate transcript of the MET oncogene in bladders with cancer. PLoS Genet, 6, e1000917. PMCID: PMC2858672
c. Wolff, E.M., Chihara, Y., Pan, F., Weisenberger, D.J., Siegmund, K.D., Sugano, K., Kawashima, K., Laird, P.W., Jones, P.A. & Liang, G. (2010). Unique DNA methylation patterns distinguish noninvasive and invasive urothelial cancers and establish an epigenetic field defect in premalignant tissue. Cancer Res, 70, 8169-8178. PMCID: PMC2955801
d. Su, S.F., de Castro Abreu, A.L., Chihara, Y., Tsai, Y., Andreu-Vieyra, C., Daneshmand, S., Skinner, E.C., Jones, P.A., Siegmund, K.D. & Liang, G. (2014). A panel of three markers hyper- and hypomethylated in urine sediments accurately predicts bladder cancer recurrence. Clin Cancer Res, 20, 1978-1989. PMC Journal – In Process

3.	The epigenetic field is still rapidly developing and there is an important need for epigenetic-specific assay development. I have established several novel methodologies to study DNA methylation and chromatin accessibility, such as Ms-SNuPE, Ms-AP-PCR, ChAP, a novel approach to measure DNA hemi-methylation and the more recent NOME-seq and AcceSssIble assays. Many are currently used in epigenetics-based research projects. 
a. Liang, G., Chan, M.F., Tomigahara, Y., Tsai, Y.C., Gonzales, F.A., Li, E., Laird, P.W. & Jones, P.A. (2002). Cooperativity between DNA methyltransferases in the maintenance methylation of repetitive elements. Mol Cell Biol, 22, 480-491.
b. Gonzalgo, M.L. & Liang, G. (2007). Methylation-sensitive single-nucleotide primer extension (Ms-SNuPE) for quantitative measurement of DNA methylation. Nat Protoc, 2, 1931-1936.
c. Wolff, E.M., Byun, H.M., Han, H.F., Sharma, S., Nichols, P.W., Siegmund, K.D., Yang, A.S., Jones, P.A. & Liang, G. (2010). Hypomethylation of a LINE-1 promoter activates an alternate transcript of the MET oncogene in bladders with cancer. PLoS Genet, 6, e1000917. PMCID: PMC2858672
d. Pandiyan, K., You, J.S., Yang, X., Dai, C., Zhou, X.J., Baylin, S.B., Jones, P.A. & Liang, G. (2013). Functional DNA demethylation is accompanied by chromatin accessibility. Nucleic Acids Res, 41, 3973-3985. PMCID: PMC3627572

4.	I have also led several impactful studies regarding the role of microRNAs in epigenetic regulation during tumorigenesis, with studies focusing on the reactivation of mir-127 and mir-126 by epigenetic drugs, the characterization of mir-101 regulation of EZH2 and regulation of GRP78 by multiple microRNAs.
a. Saito, Y., Liang, G., Egger, G., Friedman, J.M., Chuang, J.C., Coetzee, G.A. & Jones, P.A. (2006). Specific activation of microRNA-127 with downregulation of the proto-oncogene BCL6 by chromatin-modifying drugs in human cancer cells. Cancer Cell, 9, 435-443.
b. Friedman, J.M., Liang, G., Liu, C.C., Wolff, E.M., Tsai, Y.C., Ye, W., Zhou, X. & Jones, P.A. (2009). The putative tumor suppressor microRNA-101 modulates the cancer epigenome by repressing the polycomb group protein EZH2. Cancer Res, 69, 2623-2629. PMC Journal – In Process
c. Qiu, X., Friedman, J.M. & Liang, G. (2011). Creating a flexible multiple microRNA expression vector by linking precursor microRNAs. Biochem Biophys Res Commun, 411, 276-280. PMCID: PMC3148277
d. Su, S.F., Chang, Y.W., Andreu-Vieyra, C., Fang, J.Y., Yang, Z., Han, B., Lee, A.S. & Liang, G. (2013). miR-30d, miR-181a and miR-199a-5p cooperatively suppress the endoplasmic reticulum chaperone and signaling regulator GRP78 in cancer. Oncogene, 32, 4694-4701. PMCID: PMC3787795

Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/1dC7dvbwg605y/bibliography/47510272/public/?sort=date&direction=ascending



D.	Research Support

Ongoing Research Support
R01 CA082422	Jones (PI)	09/17/99-07/31/19
Mechanisms of De Novo Methylation in Cancer 
The goals of this project are to study mechanisms of de novo methylation in culture systems and to probe the potential roles of chromatin structure in defining DNA methylation patterns.
Role: Co-Investigator

Completed Research Support
R21 ES11672	Laird (PI)	01/01/02-03/31/05
Environmental Epigenomics. Pilot Project: Genomic Scanning Approach to Compare Epigenetic Alterations in Prostate Cells by Carcinogen Exposure
The goals of this project were to develop a framework that will foster a collaborative interdisciplinary research program to study environmental and genetic determinants of DNA methylation patterns and to understand the influence of these epigenetic changes on human disease occurrence in the context of germline DNA variation.
Role: Pilot Project PI

P01 CA086871	Jones (PI)	09/13/02-08/31/08
Molecular Mechanisms of Human Bladder Carcinogenesis
The goal of this PPG was to determine the effects of environmental agents such as cigarette smoke and NSAIDs on DNA methylation patterns.
Role: Co-Investigator

	Liang (PI)	01/01/08-09/24/09
The Margaret E. Early Medical Research Trust
Hypomethylation of a Specific LINE-1 Reactivates the MET Oncogene in a Field Defect of Bladder Cancer
The goal of this project was to determine the role of this specific LINE-1 in a field defect of bladder cancer and use this hypomethylated marker to monitor the recurrence of bladder cancer.
Role: PI

R01 CA124510	Liang (PI)	09/24/08-07/31/13
Epigenetic Alterations in Pre-malignant Tissue of the Bladder
The goals of this project were to determine the functional role of the specific LINE-1 (MET-LINE) in a field defect of bladder cancer and use this hypomethylated marker to monitor the recurrence of bladder cancer and predict the high risk of population.
Role: PI

	Liang (PI)	07/01/13-06/30/14
SC CTSI Pilot Funding Program. Grant Category: Novel Methods and Technology
Simultaneous Evaluation of Chromatin Accessibility and DNA Methylation in Renal Cell Carcinoma by a Newly Developed Assay, AcceSssIble
The goal of this project was to study and to identify potential biomarkers and new therapeutic avenues for kidney cancer using a novel assay (AcceSssIble) this novel method. We expected that the successful completion of the proposed project would allow us to seek external funding from NCI (R01) and, potentially, commercialize the method.
Role: PI

R01 CA083867	Jones & Liang (Multiple PIs)	03/01/00-04/30/15
De Novo DNA Methylation in Bladder Cancer
The goals of this project were to determine how DNA methylation patterns evolve during bladder carcinogenesis and to detect bladder cancer recurrence. It is very translational in its goals.
Role: PI



[bookmark: _GoBack]R01 CA138794	Liang (PI)	08/09/10-06/30/15
Determining the Mechanistic and Therapeutic Roles of microRNAs in Bladder Cancer
The goals of this project were to: 1) identify specific miRNAs for diagnostic and prognostic purposed for bladder cancer patients; 2) reactivate silenced tumor suppressor miRNAs by epigenetic treatment; and 3) characterize the role of miRNAs during tumorigenesis and re-express multiple tumor suppressor miRNAs in bladder cancer cell lines.
Role: PI

R21 CA167367	Liang (PI)	07/01/12-06/30/15
Identification of a Sensitive and Specific Panel of DNA Methylated Markers to Improving Renal Needle Biopsy Accuracy with RCC-specific DNA Methylation Markers
The long-term goal was to improve the clinical management of patients with SRMs. The goal of this project was to identify DNA methylation markers that can improve the diagnostic value of needle biopsies. The rationale for the proposed research was that since DNA methylation changes can occur prior to histological changes and can be detected in small amounts of tissue, measurement of DNA methylation markers in needle biopsy material would allow for the accurate identification of malignant SRMs.
Role: PI

