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A.	Personal Statement
For the last 18 years, I have directed my problem solving skills at lung cancer. My motivation came out of my attendance of the thoracic oncology conference when I had just begun my own lab at USC in 1996. The empirical studies at the time, aimed at stretching patients lives for only a few months, and the lack of early detection tools cemented my commitment to make a difference in this disease. I have participated in many interdisciplinary collaborations with clinicians, epidemiologist and biostatisticians, including a collaborative project with the NIH/NCI Early Detection Research Network. I have also collaborated with USC surgeons and clinical oncologists to establish a valuable collection of patient tumors and plasma samples which is used to develop new tools for lung cancer detection, diagnosis and monitoring. My lab is also a participant in research by the Environment and Genetics in Lung cancer Etiology study of the Genetic Epidemiology Branch at NCI, which exposed me to the exciting intricacies of SNPs. Through my work, I have expertise in the molecular biology of lung cancer, in epigenetics and transcriptomics, and in the analysis of intermolecular interactions. This skillset means that I am well suited to guide research aimed at integrating genomic variation with the epigenomes of lung alveolar epithelial cells, and resulting functional analyses of identified regulatory elements. The latter will include kinetic binding studies to directly test the effect of different SNP alleles on transcription factor binding, using surface plasmon resonance, and area in which my lab is highly experienced. This is an incredibly exciting time: the availability of new genomics and epigenomics strategies and datasets, combined with new techniques for genomic interaction analysis and genome engineering mean that there is enormous potential for making strides in the understanding of how genomic variation and environmental exposures affect lung cancer risk. This will allow new strategies to be devised to identify at risk persons so they can be targeted for lung cancer screening. This approach may ultimately also provide new avenues for prevention and treatment.





B.	Positions and Honors
1985 -1991	Graduate Student/T.A., Dept. Medical Biochemistry, Univ. of Leiden, The Netherlands.
1991-1996	Postdoctoral Fellow, Dept. Microb. and Mol. Genet., Harvard Medical School, Boston, MA, 
1996-2004 Assistant Professor of Surgery and of Biochem. & Mol. Biology., Univ. S. California, LA, CA
2004-present	Associate Professor of Surgery and of Biochem. & Mol. Biology, Univ. S. California, LA, CA.
Other Experience and Professional Memberships
Ongoing            iReviewer for a large number of professional journals
1999-present     Member, American Association for Cancer Research
2005	Ad hoc Reviewer NIH Experimental Therapeutics III Cluster Meeting
2007	Ad hoc member NIH Special Emphasis Panel Shared Instrumentation Grant Program
2007	Ad hoc member NIH/NCI study section Cancer Genetics
2007-2008	Associate Director, Program in Biomedical and Biological Sciences
2007-present	Member Canary Foundation Early Detection Lung Team
2008-2011	Member, NIH/NCI study section Cancer Genetics
2008-present	Director, Program in Biomed. and Biological Sciences, USC; Scientific Advisory Board ALCMI 
2009-present	Reviewer, Fondazione CARIPLO, Italy, European Union
2009-present	Reviewer, British Lung Cancer Foundation
2011-present	Reviewer, MRC Univ of Cambridge Clinician Scientist Fellowships; Assoc Editor BMC Cancer
2012	Ad hoc reviewer NIH/NCI Provocative Questions
Honors
1985	M.Sc., University of Leiden, The Netherlands, cum laude
1993-1996	American Cancer Society Fellowship, Harvard Medical School, Boston, MA.
1996-1997	Medical Faculty Women's Association Award
1996-1997          American Cancer Society Pilot Project Award
1997-1998	Zumberge Research and Innovation Fund Award
1997, 2001	Wright Foundation Awards
2002	 STOP Cancer special Marcia Israel Curley Award
2003	 Whittier Foundation Translational Research award for lung cancer 
2006-2008	 Mesothelioma Applied Research Foundation award 
2006-2007	 Kazan Foundation award
2006-2008	Joan’s Legacy award
2008-2010	Whittier Award: Development of new tools for genome-wide DNA methylation analysis
2013-2014	Whittier Award: Development of a companion diagnostic for all lung cancer subtypes
2014	New England Biolabs Passion in Science Award for lung cancer research
C.	Contribution to Science (Laird-Offringa lab members in the publications are underlined)
My bibliography URL: http://www.ncbi.nlm.nih.gov/myncbi/collections/bibliography/44000568/
I have listed the five areas most pertinent to the current application, with selected publications.

1) Development of new tools to facilitate in vitro genetics of RNA binding proteins.
Frustrated by the inability to apply the easy in vitro selection procedures available for nucleic acids (SELEX) to RNA-binding proteins, I turned to phage display, adapting the system for RNA-binding proteins. The first listed paper shows how it should be done and how the method can rapidly provide answers about binding determinants.  The second paper describes a number of nifty vectors I generated to assist other investigators in using powerful in vitro genetics to study RNA-binding proteins. When I develop new approaches, I always try to make them accessible to others and easy to use.
· Laird-Offringa IA, Belasco JG. Analysis of RNA-binding proteins by in vitro genetic selection: identification of an amino acid residue important for locking U1A onto its RNA target. Proc Natl Acad Sci U S A. 1995 Dec 5;92(25):11859-63. PMID: 8524863.
· Laird-Offringa IA, Belasco JG. In vitro genetic analysis of RNA-binding proteins using phage display libraries. Methods Enzymol. 1996;267:149-68. PMID: 8743315.




2) Using of kinetics studies to RNA-binding proteins to understand their mechanism of target binding. 
Detailed mechanistic insights into molecular interactions requires accurate measurement of association/ dissociation rates. I realized the importance of kinetics when data from a Nature paper others had published was not reproducible in my hands. I realized the authors had a dissociation artifact. I brought a surface plasmon resonance biosensor into my lab to measure real-time binding interactions and have used it ever since. The first paper describes one of our most interesting findings. The next paper, by world experts in this technology, cite work from our lab as top notch, in the top few percent of well-executed studies. The other papers illustrate our recent application of surface plasmon resonance to gain an understanding of a variety of systems. In the current application we will use this methodology to obtain a detailed mechanistic understanding of how the different alleles of SNPs affect transcription factor/DNA interactions.
· Katsamba PS, Myszka DG, Laird-Offringa IA. Two functionally distinct steps mediate high affinity binding of U1A protein to U1 hairpin II RNA. J Biol Chem. 2001 Jun 15;276(24):21476-81. Epub 2001 Apr 10. PMID: 11297556.
· Rich RL, Myszka DG. Grading the commercial optical biosensor literature-Class of 2008: “the Mighty Binders” J Mol Recognit. 2010 Jan-Feb;23(1):1-64. doi: 10.1002/jmr.1004. Review. PMID:20017116
· Blakeley BD, Shattuck J, Coates MB, Tran E, Laird-Offringa IA, McNaughton BR. Analysis of protein-RNA complexes involving a RNA recognition motif engineered to bind hairpins with seven- and eight-nucleotide loops. Biochemistry. 2013 Jul 16;52(28):4745-7. doi: 10.1021/bi400801q. Epub 2013 Jul 1. PubMed PMID: 23806102.
· Chen Y, Bates DL, Dey R, Chen PH, Machado AC, Laird-Offringa IA, Rohs R, Chen L. DNA binding by GATA transcription factor suggests mechanisms of DNA looping and long-range gene regulation. Cell Rep. 2012 Nov 29;2(5):1197-206. doi: 10.1016/j.celrep.2012.10.012. Epub 2012 Nov 8. PubMed PMID: 23142663; PubMed Central PMCID: PMC3978094.
· Law MJ, Lee DS, Lee CS, Anglim PP, Haworth IS, Laird-Offringa IA. The role of the C-terminal helix of U1A protein in the interaction with U1hpII RNA. Nucleic Acids Res. 2013 Aug;41(14):7092-100. doi: 10.1093/nar/gkt326. Epub 2013 May 22. PubMed PMID: 23703211; PubMed Central PMCID: PMC3737524.

3) The identification of epigenetic events in lung adenocarcinoma development.
We were the first to show, in abstracts and talks, that premalignant precursor lesions to lung adenocarcinoma could be profiled for multiple DNA methylation markers, and could shed light on the sequential acquisition of DNA methylation changes during lung adenocarcinoma development. Our work inspired others to pursue similar experiments. We presented these results first at informal gatherings of lung cancer scientists, and demonstrated the feasibility of analyzing DNA methylation profiles in tiny lung lesions. This poster (1st publication listed below) came several months later, and our manuscript, which underwent very hefty bioinformatics scrutiny by us was not published until 2011 (see below, second publication listed). The next paper is the first major paper in the field in which genome-wide DNA methylation in lung adenocarcinoma and adjacent non-tumor lung are integrated with RNA expression data to identify epigenetic cancer driver genes. We are pursuing several of these genes in our ongoing investigation of cancer drivers in lung adenocarcinoma.
· Galler, J.S., Kerr, K.M., Laird-Offringa, I.A. DNA methylation changes in developing lung adenocarcinoma. 12th World Conference on Lung Cancer, International Association for the Study of Lung Cancer, Seoul, Korea (2007). Poster presentation.
· Selamat SA, Galler JS, Joshi AD, Fyfe MN, Campan M, Siegmund KD, Kerr KM, Laird-Offringa IA. (2011) DNA Methylation Changes in Atypical Adenomatous Hyperplasia, Adenocarcinoma in Situ, and Lung Adenocarcinoma. PLoS One. 2011;6(6):e21443. doi: 10.1371/journal.pone.0021443. Epub 2011 Jun 23.
· Selamat SA, Chung BS, Girard L, Zhang W, Zhang Y, Campan M, Siegmund KD, Koss MN, Hagen JA, Lam WL, Lam S,  Gazdar AF, Laird-Offringa IA. (2012) Genome-scale analysis of DNA methylation in lung adenocarcinoma and integration with mRNA expression. Genome Res. 2012 Jul;22(7):1197-211. doi: 10.1101/gr.132662.111. Epub 2012 May 21. PMID: 22613842




4) Generation of epigenomic profiles from purified human alveolar epithelium, as it transitions from one cell type to another.
With my collaborator Dr. Zea Borok, we described for the first time dynamic epigenomic profiling of differentiating primary human epithelial cells. We shows we can characterize epigenomes from primary human alveolar type 2 and type 1 cells. The manuscript demonstrates the great potential of this type of analysis, laying the groundwork for the present proposal. In contrast to many labs using tissue samples containing mixed cell populations or cell lines (often cancerous ones), we used purified populations of primary human epithelial cells derived from remnant transplant lung.
· Marconett CN, Zhou B,  Rieger ME, Selamat SA, Dubourd ME, Fang X, Lynch SE, Stueve TR, Siegmund KD, Benjamin P. Berman BP, Borok Z, Laird-Offringa IA (2013) Integrated transcriptomic and epigenomic analysis of primary human lung epithelial cell differentiation. PLoS Genet. 2013 Jun;9(6):e1003513. Epub 2013 Jun 20. PMID: 23818859.
5) Integration of epigenomes of purified cells with other types of data to gain an in depth understanding of cell-type specific gene regulation. 
Partnering with Drs. Landi and Shi from the National Institute for Environmental Health Sciences (unpaid consultants on the current project), we integrated DNA methylation data we had collected for their population-based lung cancer study with other epigenetic marks from our primary epithelial cells, to publish the first study of meQTLs in lung tissue (manuscript listed below). Our findings emphasized to me the importance of integration of genome and epigenome and induced me to initiate the project described in this application. We have three exciting papers in preparation on the topic of genetic variation and epigenetics.
· Shi J, Marconett CN, Duan J, Hyland PL, Li P, Wang Z, Wheeler W, Zhou B, Campan M, Lee DS, Huang J, Zhou W, Triche T, Amundadottir L, Warner A, Hutchinson A, Chen PH, Chung BS, Pesatori AC, Consonni D, Bertazzi PA, Bergen AW, Freedman M, Siegmund KD, Berman BP, Borok Z, Chatterjee N, Tucker MA, Caporaso NE, Chanock SJ, Laird-Offringa IA, Landi MT. (2014) Characterizing the genetic basis of methylome diversity in histologically normal human lung tissue. Nature Commun. 5:3365. PMID:24572595.

D.	Research Support
Ongoing Research Support          

1R01HL114094					Laird-Offringa (contact PI), Borok (DPI)			09/23/2011-06/30/2016	
Agency: NIH																				
Title: Epigenetic profiling of human alveolar epithelial cells in health and disease
This project is aimed at elucidating the epigenetic basis of alveolar epithelial cell phenotype and differentiation, and requires the timed collection of epigenomes from differentiating AT2 cells. The presently proposed project is not compatible with this one because the isolated cells are used for a different purpose.                             
My lab’s role is obtaining and interpreting the epigenomes, carrying out all the bioinformatics analyses and much of the molecular biology. Dr. Borok provides crucial expertise in lung cell isolation and culture.
V Foundation Grant                          Laird-Offringa (PI)                                          10/31/2013-10/30/2016       V Foundation           						 
“Developing Immunotherapy for Small Cell Lung Cancer Using Novel Modified Antigens”
My lab’s role is to develop a mouse model for immunotherapy for SCLC based on a novel modification we have identified on SCLC antigens (data in a manuscript in preparation). 
Concept Award      					Laird-Offringa (PI)  							02/01/2014-01/31/2015
Agency: Department of Defense
“Combining linkage disequilibrium SNPs and epigenomic data from primary lung epithelium to identify true lung cancer risk SNPs and their mechanism of action”
This is a pilot project to demonstrate the feasibility of purifying three cell types from one lung. Funding is very limited: $100, not allowing for more cell types to be included.
My lab’s role is to obtain epigenomic profiles from distinct purified cell types from one lung, and the implementation of strategies to obtain epigenomic information with fewer cells, such as use of the ATACseq technology to identify nucleosome free regions for the genome.
SC-CTSI Pilot Grant                          Laird-Offringa (PI)                                          07/01/2013-06/30/2014 Southern California Clinical and Translational Science Institute   In no-cost extension.          						 
“Molecular Profiling to Identify Predictors of Response and Mechanisms of Relapse in Small Cell Lung Cancer”
[bookmark: _GoBack]My labs’ role is to develop a SCLC relapse mouse model and to identify the molecular basis of relapse. 


Whittier Foundation Translational Pilot Project Laird-Offringa (PI)	02/01/2013-01/31/2015
In no-cost extension
“Application of State-of-the-Art DNA Methylation Detection to Lung Cancer Patient Follow Up; Developing a Broad Companion Diagnostic for all Lung Cancer Types  “
My lab’s research in this project is aimed at using DNA methylation signatures we have developed to track response to therapy and recurrence in lung cancer patients.

Completed Proposals (last three years)

1R01 CA 120869            			  Laird-Offringa (PI)					             		07/01/07-06/30/13	
NIH/NCI     “DNA methylation changes during development and progression of lung adenocarcinoma”
This project is aimed at using epigenomics to elucidate the DNA methylation changes that occur in the lung as adenocarcinoma develops.

TRDRP Award 20XT-0021                 Laird-Offringa (PI)								08/01/11-01/31/14
Agency: Tobacco-Related Disease Research Program (University of California)		
Title: “Lung cancer detection by methylation-preserving PCR”
This project is aimed at developing a new method to detect methylated DNA in the plasma of lung cancer patients. 

HHSN261201200328     Contract Laird-Offringa (PI)                                                       09/30/12-09/29/13
NIES/NIH                                                                                                                                
Title: “Effect of NKX2-1 on TERT n the context of rs2736100”
This project is aimed at understanding the possible relationship between NKX2-1 and rs2736100 in driving TERT expression. 

HHSN261201300361P    Contract Laird-Offringa (PI)                                                       09/11/13-09/10/14
NIEHS/NIH                                                                                                                                  
Title: “Analysis of epigenomic marks and transcription factors in lung epithelial cells”
This project is aimed at understanding the relationship between epigenetic marks and SNPs. 




