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	DEGREE
(if applicable)
	Completion Date
MM/YYYY
	FIELD OF STUDY

	University of Zurich, Zurich, Switzerland
	Baccalaureate
B.S.m M.S.
	08/90
	Biochem. & Mol. Biology

	California Institute of Technology, Pasadena, CA
	Ph.D.
	10/95
	Biochemistry

	University of California, San Diego, San Diego, CA
	Postdoc.
	10/98
	Signal Transduction




A.	Personal Statement
I have the expertise, training, experience, and motivation necessary to be a contributing and productive member of the Norris Cancer Center. My background is in Biochemistry, Molecular Biology  and Signal Transduction, and I have acquired expertise in peptide mass spectrometry, introduced and established Mass Spectrometry-based Proteomics at USC that is available to entire USC research community including members of the Norris Cancer Center. I have an active research lab, as well am the faculty director of the USC Proteomics Core. My postdoctoral research led to purification and identification of IkB kinase complex (IKK). IKK and downstream NF-kB pathways are major regulators of oncogenesis. My research program investigates mechanistic regulation of IkB kinase complex (IKK) and NF-kB pathway in cancer and drug resistance. We have shown that IKK and NF-kB are required for drug resistance to antimetabolites and chromosomal abnormalities in response to TNFa, a major pro inflammatory cytokine. Recently, we have discovered a novel IKK-interacting protein with oncogenic activities. Currently, my lab is investigating the molecular mechanism of this novel protein in oncogenesis and its relationship to IKK. This work has not been published yet.  Due to my combined expertise in biochemistry and biology and mass spectrometry, I am in a unique position to understand how to best utilize mass spectrometry in biological projects.  Therefore, as the faculty Director of the USC Mass Spectrometry-based Proteomics Core, I have collaborated with several Cancer Center members and designed experiments and advised postdocs and students to carry out biochemistry and mass spectrometry projects that have led to identification of cancer regulating proteins and mechanisms of protein-drug interaction in cancer related projects. 
a. Bridging the gap: composition, regulation, and physiological function of the IkappaB kinase complex. Zandi E, Karin M. Mol Cell Biol. 1999 Jul;19(7):4547-51. Review. PMID: 10373503.
b. Identification of galectin-3-binding protein as a factor secreted by tumor cells that stimulates interleukin-6 expression in the bone marrow stroma. Fukaya Y, Shimada H, Wang LC, Zandi E, DeClerck YA. J Biol Chem. 2008 Jul 4;283(27):18573-81. doi: 10.1074/jbc.M803115200. Epub 2008 May 1. PMID: 18450743.
c. CAF-secreted annexin A1 induces prostate cancer cells to gain stem cell-like features. Geary LA, Nash KA, Adisetiyo H, Liang M, Liao CP, Jeong JH, Zandi E, Roy-Burman P. Mol Cancer Res. 2014 Apr;12(4):607-21. doi: 10.1158/1541-7786.MCR-13-0469. Epub 2014 Jan 24. PMID: 24464914. 
d. Discovery of an orally active small-molecule irreversible inhibitor of protein disulfide isomerase for ovarian cancer treatment. Xu S, Butkevich AN, Yamada R, Zhou Y, Debnath B, Duncan R, Zandi E, Petasis NA, Neamati N. Proc Natl Acad Sci U S A. 2012 Oct 2;109(40):16348-53. doi: 10.1073/pnas.1205226109. Epub 2012 Sep 17. PMID: 22988091. 

            
B. Positions and Employment
1985-1990 	Diploma Student (equal to M.S.), Department of Biochemistry and Molecular Biology, University of Zurich, Switzerland 
1990-1996 	Graduate Student, Department of Biochemistry, California Institute of Technology, Pasadena, CA
1996-1998 	Postdoctoral Fellow, University of California at San Diego, School of Medicine, San Diego, CA
1998-2007 	Assistant Professor of Molecular Microbiology & Immunology, USC Norris Comprehensive Cancer Center, Keck School of Medicine USC, Los Angeles, CA 
2007-Present 	Associate Professor of Molecular Microbiology & Immunology, USC Norris Comprehensive Cancer Center, Keck School of Medicine USC, Los Angeles, CA 
2007-Present 	Director, Proteomic Subcore, and Associate Director, Metabolic/Analytical Core, USC Research Liver Center, Los Angeles, CA 
2008-Present 	Director, Proteomics Core at USC 

Other Experience and Professional Memberships
1999-Present	Swiss Society for Cell Biology
2004-Present	Member, ASBMB
2006-Present 	Editorial Board, The Journal of Biological Chemistry
2007-Present 	Review Panel, Journal of Cellular Biochemistry 

Honors
1996-1998 	American Cancer Society Junior Postdoctoral Fellowship
1998-2001 	Leukemia and Lymphoma Society of America Special Fellow Award
1999-2001	The V Foundation Research Grant Award for Cancer Research
1999-2003 	STOP Cancer Career Development Award
2000-2002 	USC Center for Liver Disease Young Investigator Award
C. Contribution to Science
1. My contribution to the field of cancer began with identification, purification, and characterization of IkB kinase complex (IKK), the master regulator of NF-kB transcription factors.  This ground breaking work has been documented in four seminal publications.

a. A cytokine-responsive IkappaB kinase that activates the transcription factor NF-kappaB. DiDonato JA, Hayakawa M, Rothwarf DM, Zandi E, Karin M. Nature. 1997 Aug 7;388(6642):548-54. PMID: 9252186
b. The IkappaB kinase complex (IKK) contains two kinase subunits, IKKalpha and IKKbeta, necessary for IkappaB phosphorylation and NF-kappaB activation.  Zandi E, Rothwarf DM, Delhase M, Hayakawa M, Karin M. Cell. 1997 Oct 17;91(2):243-52. PMID: 9346241 Free Article
c. Direct phosphorylation of IkappaB by IKKalpha and IKKbeta: discrimination between free and NF-kappaB-bound substrate. Zandi E, Chen Y, Karin M. Science. 1998 Aug 28;281(5381):1360-3. PMID: 9721103 Free Article
d. IKK-gamma is an essential regulatory subunit of the IkappaB kinase complex. Rothwarf DM, Zandi E, Natoli G, Karin M. Nature. 1998 Sep 17;395(6699):297-300. PMID: 9751060

2. To date, the molecular mechanism of IKK regulation still remains debatable.  My laboratory used in yeast reconstitution system and discovered that phosphorylation of  the c-terminal, IKKg binding domain of IKKb by Polo-like kinase 1 prevents IKK activation by cytokines.  This study provided a molecular link between cell cycle regulation through Polo-like kinase 1 and IKK pathway.  Therefore providing a mechanistic link between IKK-dependent cytokine signaling and cancer. 
  
a. Complete reconstitution of human IkappaB kinase (IKK) complex in yeast. Assessment of its stoichiometry and the role of IKKgamma on the complex activity in the absence of stimulation. Miller BS, Zandi E. J Biol Chem. 2001 Sep 28;276(39):36320-6. Epub 2001 Jul 24. PMID: 11470787 Free Article
b. Regulation of IkappaB kinase (IKK) complex by IKKgamma-dependent phosphorylation of the T-loop and C terminus of IKKbeta. Schomer-Miller B, Higashimoto T, Lee YK, Zandi E. J Biol Chem. 2006 Jun 2;281(22):15268-76. Epub 2006 Apr 5. PMID: 16597623 Free Article
c. Regulation of I(kappa)B kinase complex by phosphorylation of (gamma)-binding domain of I(kappa)B kinase (beta) by Polo-like kinase 1. Higashimoto T, Chan N, Lee YK, Zandi E. J Biol Chem. 2008 Dec 19;283(51):35354-67. doi: 10.1074/jbc.M806258200. Epub 2008 Oct 27. PMID: 18957422 Free PMC Article


3. Concurrently with the work above, we used a colon cancer cell line model and demonstrated that TNFa can cause drug resistance to a number of antimetabolites such as 5-Fu and this was dependent on IKK and NF-kB pathway through regulation of retinoblastoma protein phosphorylation.  We also showed that TNFa can cause chromosomal abnormalities in cultured cells through IKK independent of ROS.  These studies clearly provide a mechanistic framework for inflammation-iduced caner and drug resistance. 

a. Tumor necrosis factor alpha-dependent drug resistance to purine and pyrimidine analogues in human colon tumor cells mediated through IKK. Wang LC, Okitsu CY, Zandi E. J Biol Chem. 2005 Mar 4;280(9):7634-44. Epub 2004 Dec 17. PMID: 15611081 Free Article
b. TNFalpha induces chromosomal abnormalities independent of ROS through IKK, JNK, p38 and caspase pathways. Higashimoto T, Panopoulos A, Hsieh CL, Zandi E. Cytokine. 2006 Apr;34(1-2):39-50. Epub 2006 May 24. PMID: 16723255


4. To gain a deeper understanding of IKK involvement in cancer, we have identified a novel IKK-interacting protein using a proteomic approach.  There are no publications about this protein and we have been studying the biology and mechanism of action of it.  This protein has a double edge sword function in cancer; depending on the cell context and tissue, it can suppress or potentiate tumor growth in xenograft mouse models. We have generated knockout mice of this protein and currently investigating both tumor suppressive and oncogenic functions in various tissues.  
  
5. Due to a need and lack of expertise and facilities at USC, since 2005, I acquired expertise in peptide and protein mass spectrometry  and established the proteomics at USC.  Technologically, my lab has contributed to nanoLC by fabricating a method for micro frits for fused silica capillaries column.  This has simplified and improved peptide fractionation in LC/MS/MS applications.  We have also collaborated with informatics labs to improve post-translational modifications analysis of mass spectra.  Moreover, my combined expertise in Biochemistry, Molecular Biology, Signal Transduction, and Mass Spectrometry has placed me in a unique position to bridge the gap of proper and effective application of mass spectrometry technology for biological and cancer research. AS a result, I have collaborated with many of our investigators at USC and Norris Cancer Center.  These collaborations has included design of proteomcis experiments that resulted in identification of novel proteins, their post-translational modifications, and drug-protein interaction sites.
    
a. A simple and inexpensive on-column frit fabrication method for fused-silica capillaries for increased capacity and versatility in LC-MS/MS applications. Wang LC, Okitsu CY, Kochounian H, Rodriguez A, Hsieh CL, Zandi E. Proteomics. 2008 May;8(9):1758-61. doi: 10.1002/pmic.200700931. PMID: 1838410
b. DNA-PKcs dependence of Artemis endonucleolytic activity, differences between hairpins and 5' or 3' overhangs. Niewolik D, Pannicke U, Lu H, Ma Y, Wang LC, Kulesza P, Zandi E, Lieber MR, Schwarz K. J Biol Chem. 2006 Nov 10;281(45):33900-9. Epub 2006 Aug 16. PMID: 16914548. 
c. Identification of post-translational modifications by blind search of mass spectra. Tsur D, Tanner S, Zandi E, Bafna V, Pevzner PA. Nat Biotechnol. 2005 Dec;23(12):1562-7. Epub 2005 Nov 27. PMID: 16311586
d. DNA-PKcs regulates a single-stranded DNA endonuclease activity of Artemis. Gu J, Li S, Zhang X, Wang LC, Niewolik D, Schwarz K, Legerski RJ, Zandi E, Lieber MR. DNA Repair (Amst). 2010 Apr 4;9(4):429-37. doi: 10.1016/j.dnarep.2010.01.001. Epub 2010 Feb 1. PMID: 20117966.
e. Discovery and preclinical evaluation of a novel class of cytotoxic propynoic acid carbamoyl methyl amides (PACMAs). Yamada R, Cao X, Butkevich AN, Millard M, Odde S, Mordwinkin N, Gundla R, Zandi E, Louie SG, Petasis NA, Neamati N. J Med Chem. 2011 Apr 28;54(8):2902-14. doi: 10.1021/jm101655d. Epub 2011 Mar 28. PMID: 21443194.
f. Novel Phosphorylations of IKKγ/NEMO. Lee SH, Toth Z, Wong LY, Brulois K, Nguyen J, Lee JY, Zandi E, Jung JU. MBio. 2012 Nov 6;3(6):e00411-12. doi: 10.1128/mBio.00411-12. PMID: 23131831.
g. Viral Pseudo-Enzymes Activate RIG-I via Deamidation to Evade Cytokine Production. He S, Zhao J, Song S, He X, Minassian A, Zhou Y, Zhang J, Brulois K, Wang Y, Cabo J, Zandi E, Liang C, Jung JU, Zhang X, Feng P. Mol Cell. 2015 Mar 4. pii: S1097-2765(15)00059-3. doi: 10.1016/j.molcel.2015.01.036. [Epub ahead of print] PMID: 25752576 
h. Expression and Functional Role of Orphan Receptor GPR158 in Prostate Cancer Growth and Progression. Patel N, Itakura T, Jeong S, Liao CP, Roy-Burman P, Zandi E, Groshen S, Pinski J, Coetzee GA, Gross ME, Fini ME. PLoS One. 2015 Feb 18;10(2):e0117758. doi: 10.1371/journal.pone.0117758. eCollection 2015. PMID: 25693195.
Complete List of Published Work in MyBibliography:  http://www.ncbi.nlm.nih.gov/pubmed/?term=Zandi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25752576


D. Research Support
Ongoing Research Support
Jean Perkins Foundation 	Zandi (PI) 	12/01/07-12/01/16
The Role of a novel IKK-interacting protein in cancer
The goal of this project is to investigate the mechanism of the novel IKK-interacting protein in cancer.
Role: PI 

2 P30 DK 048522-16 	Kaplowitz (PI) 	03/01/97-02/28/20
NIH/NIDDK
USC Research Center for Liver Disease
The goal of the Proteomics Subcore is to provide mass spectrometry-based proteomics support for the
members of the USC Research Center for Liver Diseases.
Role: Proteomics Subcore Director 


Completed Research Support

5 R01 GM 065325-05 	Zandi (PI)	08/01/02-07/31/09
NIH/NIGMS
Mechanism of Ikappa B Kinase Regulation
The goals of this project were to investigate molecular signaling mechanisms of IKK activation and isolate its
regulators using biochemical methods.
Role: PI 

2R01EY011386-13A2 	Hamm-Alvarez (PI)	09/01/10-05/30/13
NIH/NEY
Microtubule-Based Transport in Lacrimal Gland Function
The goal of this project is to investigate how microtubules facilitate transport of lacrimal glands. 
Role: Co-investigator 

1 R01 CA 139060-01A1 	Mittelman (PI) 			07/10/09-05/31/14
NIH/NCI
Investigating the Role of Adipocytes on Leukemia Relapse
The goal of this project is to identify factors that are secreted from adipocytes and contribute to the relapse in
leukemia.
Role: Co-investigator

