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EDUCATION/TRAINING
	INSTITUTION AND LOCATION
	DEGREE/
POSITION
	YEARS
	FIELD OF STUDY

	University of California Berkeley
	B.A.
	1996-2000
	Molecular and Cell Biology

	University of California San Francisco
	M.D.
	2000-2004
	Medicine

	Keck School of Medicine of USC
	Internship
	2004-2005
	General Surgery

	Keck School of Medicine of USC
	Residency
	2005-2009
	Neurological Surgery

	Brigham & Women’s Hospital, MA
	Fellowship
	2009-2010
	Endoscopic Pituitary Surgery

	Keck School of Medicine of USC
	Chief Resident
	2010-2011
	Neurological Surgery

	University of Southern California
	M.S.
	2013-2015
	Clinical & Biomedical Investigations


A.	Personal Statement
	I am a physician-scientist with a longstanding academic interest in pituitary disease and neuro-oncology.  My research interests in pituitary tumor outcomes and pathophysiology began over 15 years ago at UCSF, where I performed pituitary tumor outcomes research with Dr. Charlie Wilson. I later had the opportunity to train under the tutelage of Dr. Edward Laws (Harvard) and Dr. Martin Weiss (USC), the two most experienced pituitary surgeons in the world, from whom I developed a solid clinical and surgical acumen in treating patients with pituitary adenomas.  My post-doctoral fellowship training in pituitary surgery and neuro-endocrinology at Brigham and Women’s Hospital provided me with a solid foundation in understanding the major barriers to optimizing patient outcomes in pituitary oncology. My research interests focus on the genomics and epigenomics of pituitary adenomas, understanding the molecular basis of tumor behavior and invasion, and management of patients with complex neuro-endocrinology disorders. I am the Co-Director of the USC Pituitary Center, having primarily treated hundreds of patients with pituitary tumors, and lead an independent laboratory at the Zilkha Neurogenetic Institute focusing on pituitary oncology. As a USC faculty member, I completed an NIH-KL2 program through the Southern California Clinical Translational Science Institute (CTSI), including abundant coursework in biostatistics, molecular epidemiology and clinical/translational research, and earned a Master’s Degree in Clinical and Biomedical Investigations. My mentorship team as part of the KL2 award included Stephen Gruber, Peter Laird and Peter Jones, all leaders in genomics and epigenetics at the USC Norris Cancer Center. I have published over 90 scientific manuscripts, many of them first-author contributions pertaining to pituitary and brain tumor genomics and clinical outcomes. Our group characterized the first clinical-pathological series of newly designated WHO atypical pituitary adenomas (Zada et al, JNS, 2013).  My laboratory has extensive experience in DNA methylation analysis of various brain tumors.  In 2014, our group published the first genome-wide DNA methylation analysis of pituitary tumors, laying the groundwork for the current proposal (Ling et al, PLOS ONE, 2014).  I am a principal member of the Pituitary Adenoma Genomics and Epigenomics (PAGE) Consortium and the USC Brain Tumor Genomics Collaborative Group.  As a physician-scientist and neurological surgeon, I directly recognize the barriers to successful treatment in patients with complex pituitary tumor disease, and the necessity for accurate experimental design as it pertains to addressing issues such as pituitary tumor invasion and hormonal secretion, based on the heterogeneity of pituitary adenomas. I believe my future role in treating patients with pituitary tumors will focused more on tissue acquisition and molecular characterization, in a effort to offer precision medicine to patients, rather than ablative or excisional treatment.  As such, organized analysis of these understudied yet highly prevalent tumors is a critical step in this process.  My educational background, scientific training, and technical expertise are unique within the field of pituitary neuro-oncology and endocrinology. I believe that I have the skill set to pursue defining experimental studies focused on the molecular mechanisms associated with pituitary tumor behavior. The R01 grant mechanism would provide the opportunity and support for this important pursuit.
	
B.	Positions and Honors
Positions and Employment 
2009-2010		Fellowship in Endoscopic Pituitary/Skull Base Surgery, Brigham and Women’s 
Hospital, Harvard Medical School
2010-2011	Clinical Instructor in Neurosurgery/Resident Supervisor, Los Angeles County-USC Medical Center
2011-	Assistant Clinical Professor in Neurosurgery, Keck School of Medicine of USC
2011-	Faculty Member, USC Norris Comprehensive Cancer Center
2012-	Faculty Member, Zilkha Neurogenetic Institute at USC

Medical License History
Board Eligible Neurological Surgeon, CA

Selected Honors/Awards
1999	Phi Beta Kappa Honor Society
2004	Alpha Omega Alpha Honor Society, UC San Francisco School of Medicine
2004	Ronald L. Bittner Award for Tumor Research, American Association of Neurological 						Surgeons
2006	Outstanding Teaching as House Officer Award, USC School of Medicine
2009	Congress of Neurological Surgeons Dandy Fellowship Award
2009	Integra Foundation Award for Brain Tumor Research, Congress of Neurological 					
		Surgeons 
		2010	Mahaley Brain Tumor Research Award, American Association of Neurological Surgeons 
		2011	Clincial Science Award, Western Neurosurgical Society
2015	American Association of Neurological Surgeons Byron Cone Pevehouse Research Award 

Other Experience and Professional Memberships
Member:  AANS, CNS, ISPS, SNO, NASBS, The Pituitary Society, PNA
Member, Editorial Board, Neurosurgical Focus Video Committee, 2014-
Member, AANS/CNS Joint Guidelines Committee (JGC) 2012-
Member, AANS Washington Committee 2014-
Member, Editorial Board, Surgical Neurology (Neurosurgery Concepts), 2014-
Reviewer: SC CTSI KL2 Mentored Research Career Development/ TL1 Pre-doctoral grants 2013-
Reviewer: Baxter Foundation Faculty Fellowship Program
Ad-Hoc reviewer: JCEM, Journal of Neuro-Oncology, Neurosurgery, Cancer, PLOS ONE, Endocrinology 

Patents
	1. MULTI-FUNCTIONAL SURGICAL CAUTERY DEVICE, SYSTEM AND METHOD OF USE. U.S. Patent 	No. 9,033,974. Issued:  May 19,2015.
	2. Non-provisional Device/Apparatus Patent Pending. MULTI-FUNCTIONAL SURGICAL CAUTERY 	DEVICE, SYSTEM AND METHOD OF USE. U.S. Patent Application No.:  13/922000. Filed:  June 19, 	2013
C.	Contributions to Science
1. Pituitary and Brain Tumor Epigenetics and Genomics: My work has focused on understanding the genetic and epigenetic alterations associated with brain tumors, primarily focusing on pituitary adenomas and meningiomas.  My laboratory was the first to perform epigenome-scale DNA methylation profiling on subtype-specific pituitary adenomas, along with transcriptome sequencing (Ling et al, 2014) and integrative analysis.  In this study, we found significant differences in global DNA methylation levels between functional and nonfunctional adenomas, as well as identified a variety of genes implicated in tumor invasion with variable DNA methylation between invasive and noninvasive adenomas.  Our group also highlighted the paucity of genome-scale genomic and epigenetic analyses in pituitary adenomas (Pease et al, 2013).  As a result, I established the Pituitary Adenoma Genomics and Epigenetics (PAGE) consortium, which is comprised of some of the highest volume academic centers that treat pituitary adenomas in the U.S. and are collaborating toward understanding the molecular drivers of pituitary adenoma behavior.  As part of the USC Brain Tumor Genomics Group, we performed epigenome-scale DNA methylation profiling to compare benign versus malignant meningiomas and reported major differences in global DNA methylation levels between benign and malignant meningiomas, as well as identified key genes (e.g., MAL2) associated with malignant transformation of meningiomas (Gao et al, 2013).  Our work in transcriptome sequencing and SNP profiling of meningiomas identified an oncogenic functional module via gene-specific enrichment analysis, as well as major alterations in chromosomal losses in malignant versus benign meningiomas (Chang et al, 2013).

a) Ling C, Pease M, Shi L, Punj V, Shiroishi M, Commins D, Weisenberger D, Wang K, Zada G. A Pilot Genome-Scale Profiling of DNA Methylation in Sporadic Pituitary Macroadenomas: Association with Tumor Invasion and Histopathological Subtype. PLOS One, 2014 Apr 29;9(4). PMID:24781529 This manuscript was the first to report epigenome-wide DNA methylation profiling in pituitary adenomas, focusing on tumor invasion and hormonal secretion.
b) Chang X, Shi L, Gao F, Russin J, Zeng L, He S, Chen TC, Giannotta SL, Weisenberger DJ, Zada G, Wang K, Mack WJ. Genomic and transcriptome analysis revealing an oncogenic functional module in meningiomas. Neurosurgical Focus, Dec 2013. PMID: 24289128 This manuscript describes 
c) Gao F, Shi L, Russin J, Zeng L, Chang X, He S, Chen TC, Giannotta SL, Weisenberger DJ, Zada G, Mack 
	WJ, Wang K. DNA methylation in the malignant transformation of meningiomas. PLoS One. 2013; 
	8(1):e54114. Epub 2013 Jan 22.) PMID: 2334979
d) Pease M, Ling C, Mack WJ, Wang K, Zada G. The Role Of Epigenetic Modification In Tumorigenesis And Progression Of Pituitary Adenomas: A Systematic Review Of The Literature. PLoS One. 2013 Dec 18;8(12):e82619. PMID: 24367530
 
2.  Clinical Outcomes in Patients with Pituitary Adenomas: In addition to my contributions to pituitary and meningioma genomics and epigenetics, I have been involved in considerable research characterizing long-term clinical outcomes and clinical-pathological associations in patients with pituitary adenomas for over 12 years.  My clinical outcomes research began with the first study to report long-term patient outcomes following endonasal pituitary surgery (Zada G et al, 2003).  I have since been involved with multiple pituitary adenoma outcomes studies while at UCSF, USC, and Brigham and Women’s Hospital, having reported key outcomes data along with seminal figures in pituitary adenoma treatment, including Charlie Wilson, Martin Weiss, and Edward Laws.  Our team was the first to publish a clinical-pathological series characterizing outcomes in the newly defined WHO classification system for pituitary adenomas, focusing on atypical (WHO Grade II) adenomas (Zada G et al, 2010).  In addition, my team has recently focused on large-scale clinical outcomes database research to identify healthcare disparities and barriers to equal care in patients with pituitary adenomas, and reported major differences in mortality and outcomes in minorities and patients with non-private insurance treated for Cushing’s disease adenomas (Wilson et al, 2015). I have published over 40 peer-reviewed articles pertaining to pituitary adenomas as part of this body of work.

a) Zada G, Kelly DF, Cohan P, Wang C, Swerdloff R. Endonasal transsphenoidal approach to treat pituitary adenomas and other sellar lesions: an assessment of efficacy, safety, and patient impressions of the surgery. (Journal of Neurosurgery, February 2003)
b) Chang EF, Zada G, Kim S, Lamborn K, Quinones-Hinojosa A, Tyrrell JB, Wilson CB, Kunwar S. Long-term Recurrence and Mortality after Surgery and Adjuvant Radiotherapy for Non-functional Pituitary Adenomas. (The Journal of Neurosurgery, April 2008)
c) Zada G, Woodmansee W, Ramkissoon S, Amadio J, Nose V, Laws ER. Atypical Pituitary Adenomas: Incidence, Clinical Characteristics, and Implications. (Journal of Neurosurgery, September 2010)
d) Wilson D, Jin DL, Wen T, Carmichael JD, Cen S, Mack WJ, Zada G. Demographic factors, outcomes, and patient access to transsphenoidal surgery for Cushing's disease: analysis of the Nationwide Inpatient Sample from 2002 to 2010. (Neurosurgical Focus, February 2015)

3. Pituitary neuro-endocrinology: I have been involved in multiple studies characterizing various aspects of pituitary endocrinology, especially in the perioperative period following pituitary adenoma surgery.  In 2007, our team reported the incidence of occult hyponatremia associated with SIADH following pituitary surgery (Zada G et al, 2007).  Our team later reported an association between postoperative fluid diuresis and successful pituitary adenoma resection in patients with acromegaly caused by growth hormone secreting tumors (Zada G et al, 2010).  In 2012, we described a novel method to identify patients with new hypopituitarism and cortisol deficiency following pituitary tumor surgery, based on the cortisol stress response (Zada G et al, 2012).  Finally, our team described the pathophysiology and mechanisms underscoring the association between Cushing’s Disease and idiopathic intracranial hypertension (Zada G and Tirosh A, 2010).

a) Zada G, Liu CY, Fishback D, Singer P, and Weiss MH.  Recognition and Management of Delayed Hyponatremia following Transsphenoidal Surgery. (Journal of Neurosurgery, January 2007)
b) Zada G, Sivakumar W, Fishback D, Singer P, Weiss MH.  Significance of postoperative fluid diuresis in patients undergoing transsphenoidal surgery for Growth Hormone-Secreting Pituitary Adenomas. (The Journal of Neurosurgery, April 2010)
c) Zada G, Tirosh A, Huang AP, Laws ER, Woodmansee WW. The role of the postoperative cortisol stress response as a predictor of hypocortisolemia following transsphenoidal pituitary surgery. (Pituitary, September 2012)
d) Zada G & Tirosh A, Kaiser U, Laws ER, Woodmansee WW. Cushing’s Disease and Idiopathic Intracranial Hypertension: Case Report and Review of Underlying Pathophysiological Mechanisms. (JCEM, August 2010)

4. Surgical technology and neurosurgical educational paradigm development:  One of my major contributions has been the development of new technological approaches and education paradigms for neurosurgical education.  As a specialist with expertise in minimally-invasive, endoscopic pituitary and skull base surgery, I invented and developed a novel surgical cautery device that is designed for multi-port, endoscopic surgery with the potential to translate to improved surgical efficiency, reduced operative times, and reduced risk of surgical infections (Zada G, U.S. Patent No. 9,033,974).  The multiple benefits of this novel technology were demonstrated in human cadaver models and animal models (Mittlestein D et al, in revision).  Our team also was the first to report on the use of indocyanine green fluorescence to differentiate normal pituitary gland from pituitary adenomas during endoscopic pituitary surgery (Litvack et al, 2012).  In addition, I have developed novel educational paradigms for improving neurosurgical education via perfusion-based human cadaveric simulators, which are a rapidly increasing component of medical education and surgical resident training mandated by the ACGME.  My team developed the first perfusion-based endoscopic model to train residents to effectively manage life-threatening carotid artery injuries during endoscopic pituitary surgery (Pham et al, 2015).  In addition, my team developed a novel CSF perfusion model to train residents to perform a variety of neuro-endoscopic procedures to treat intraventricular pathology such as hydrocephalus or brain tumors (Winer et al, 2015).  

a) Mittlestein D, Deng JH, Kohan R, Sadeghi M, Maarek JM, Zada G. Novel Technique of Multi-Functional Electrosurgery System for Minimally-Invasive Surgery (In revision, Journal of Neurosurgery)
b) Litvack Z, Zada G, Laws ER. Indocyanine Green Fluorescence Endoscopy for Visual Differentiation of Pituitary Tumor from Surrounding Structures. (Journal of Neurosurgery, May 2012)
c) Winer JL, Kramer DR, Robison RA, Ohiorhenuan I, Minneti M, Giannotta S, Zada G. Cerebrospinal fluid reconstitution via a perfusion-based cadaveric model: feasibility study demonstrating surgical simulation of neuroendoscopic procedures. (J Neurosurg. 2015 Apr 10:1-6)
d) Pham M, Kale A, Marquez Y, Winer J, Lee B, Harris B, Minneti M, Carey J, Giannotta S, Zada G. A Perfusion-based Human Cadaveric Model for Management of Carotid Artery Injury during Endoscopic Endonasal Skull Base Surgery. (J Neurol Surg B Skull Base, October 2014)

5. Contributions to neurosurgical anatomy and safety associated with endoscopic surgical techniques:  Based on my expertise in endoscopic, minimally-invasive neurosurgery, I have contributed to multiple anatomical studies pertaining to various surgical approaches and the description of new anatomical structures for enhancing safety during these operations.  Our team identified and highlighted risk factors for surgical decision making between minimally-invasive, endoscopic and traditional open neurosurgical approaches (Zada et al, 2010), as well as being the first to describe a new anatomical landmark (midline filum of the sellar dura) that can be used to improve safety during pituitary surgery (Zada G et al, 2010).  We then went on to define a novel morphological classification system of the skull base during endoscopic pituitary surgery (Zada G et al, 2011) that can be used to improve safety during these approaches.  Finally, our team was the first to report the use of an intraoperative checklist for improving patient safety during endoscopic pituitary operations (Christian et al, 2014).
	

a) Zada G, Agarwalla PK, Mukundan S, Dunn I, Golby A, Laws ER. The Neurosurgical Anatomy of the Sphenoid Sinus and Sellar Floor in Endoscopic Transsphenoidal Surgery. (The Journal of Neurosurgery, January 2011)
b) Zada G, Kim AH, Governale LS, Laws ER. Midline Filum of the Sellar Dura: A Useful Landmark During Endoscopic Transsphenoidal Pituitary Surgery. (Neurosurgery, December 2010)
c) Zada G, Du R, Laws ER. Defining the “edge of the envelope”: Patient selection in treating complex sellar-based neoplasms via transsphenoidal versus open craniotomy. (Journal of Neurosurgery, September 2010)
d) Christian E, Harris B, Wrobel B, Zada G. Endoscopic endonasal transsphenoidal surgery: implementation of an operative and perioperative checklist. (Neurosurgical Focus, October 2014)

Complete list of published work in PubMED as of May, 2015.
http://www.ncbi.nlm.nih.gov/pubmed/?term=zada+g
D.	Research Support	
RECENTLY COMPLETED

NIH KL2 RR031991 (PI: Zada)	7/1/2012-6/30/2014	
“Integrative Genomic and Epigenetic Analysis of Pituitary Adenomas” The goals were to provide preliminary data pertaining to DNA methylation profiling and transcriptome sequencing of pituitary adenomas.

AMERICAN CANCER SOCIETY RESEARCH GRANT (PI: Zada) 7/1/2012-6/30/2013
	 “Epigenetic Analysis of Pituitary Adenomas: Correlation with Degree of Atypia and Invasion.” 

AMERICAN CANCER SOCIETY RESEARCH GRANT (Co-Investigator, PI: Wang)  
7/1/2012-6/30/2013. “Molecular genetics of malignant transformation in meningioma.”
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