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A. PERSONAL STATEMENT

The objective of this research proposal is to investigate the role of the immuno-endocrine antiapoptotic factor G1P3 in developing therapeutic resistance in ER+ breast cancers. We plan to define the role of molecular mechanisms of G1P3 mediated antiapoptosis in developing antiestrogen resistance in ER+ breast cancers. These studies will be done over a one-year period, in cell lines modified for G1P3 expression. I am fortunate to have trained and worked at centers of academic excellence in the US and in India and in the Biotech Industry. I have a broad background and training in molecular biology with expertise in key research areas of this application. As a postdoctoral fellow at Tufts, I carried out structure function analysis of TFII-I, a receptor tyrosine kinase activated transcription factor. This experience will help me in the successful completion of Specific Aim 1.
I discovered that G1P3 (ISG 6-16), a highly induced interferon stimulated gene (ISG), antagonizes TRAIL- and interferon-induced apoptosis while I was at the Cleveland Clinic. Identification of G1P3 as antiapoptotic challenged the dogma of IFNs as the mediators of tumor suppressor activity of the innate-immune network. This sparked a desire to understand the molecular, cellular, and clinical aspects of G1P3 mediated survival of cancer cells, which may open up novel avenues for therapeutic interventions. Several small grants and awards that I received as PI and co-investigator and funds from my department supported my laboratory, which has generated several novel tools required for this proposal including anti-G1P3 antibody, cell lines modified for G1P3 expression, isogenic cell line pair and 3D assays. Additionally, I successfully administered the projects, collaborated with other researchers, and produced several peer-reviewed publications from each project. As a result, I am aware of the importance of active communication among team members and setting a realistic research plan, time line, and budget. The current application is a natural extension of my ongoing work at the TAMU-Commerce, and I have the experience, leadership, managerial skills, and motivation necessary to carry out the proposed work successfully. In summary, I have demonstrated a record of successful and productive research in an area of high significance for our population and my experience has prepared me to lead the proposed project as a New Investigator.
B. POSITIONS AND HONORS
Positions

	2011.9 – Present
	Assistant Professor, Department of Biological and Environmental Sciences, Texas A&M University – Commerce, Commerce, USA.

	2004.9 – 2011.8
	Project Scientist, Taussig Cancer Center, Cleveland Clinic Foundation, Cleveland, USA.

	2004.6 – 2004.8
	Senior Scientist, Molecular Biology Department, Athersys Inc., Cleveland, USA.

	2001.9 – 2004.5
	Scientist, Molecular Biology Department, Athersys Inc., Cleveland, USA.

	1999.9 – 2001.8
	Research Associate, Tufts University School of Medicine, Boston, USA.


Honors and Awards:

	2008
	ISICR Seymour Milstein Travel award to attend ISICR meeting in Montreal, Canada.

	2008
	Scott Hamilton CARES Research Scholar Award

	2007
	ISICR Seymour Milstein Travel award to attend meeting in Oxford, London

	2001
	Keystone Symposia Travel Fellowship

	1996
	Elected for Director’s Gold Medal Competition for best Ph.D. Thesis Work

	1994 – 1996
	Council for Scientific and Industrial Senior Research Fellowship 

	1995
	Third Rank in All India National Agricultural Research Service Examination

	1995
	Third Rank in All India National Eligibility Test for Lectureship. 

	1993 – 1994
	Indian Agricultural Research Institute Senior Research Fellowship

	1992 – 1993 
	Indian Agricultural Research Institute Junior Research Fellowship


Professional Memberships:

	1998 – Present
	American Society for Biochemistry and Molecular Biology

	2005 – Present
	American Association of Cancer Research

	2006 – Present
	International Society for Interferon and Cytokine Research


Professional Service / Reviewer:

Journal Editor: Academic Editor of PLoS ONE (2009 - 2012).

Journal Reviews: PLoS ONE, Leukemia, Leukemia Research, J. of Interferon and Cytokine Research and Molecular Pharmacology.

C. SELECTED PEER REVIEWED PUBLICATIONS (From 25 Total)
1. Cheriyath, V*., Kuhns, M., Jacobs, B., Evangelista, P., Downs-Kelly, E., Tubbs, R., Crowe, J., and Borden, E.C. G1P3, an interferon- and estrogen-induced survival protein contributes to hyperplasia, tamoxifen resistance and poor outcomes in breast cancer. Oncogene. 2011. Epub 2011/10/15. doi: 10.1038/onc.2011.393. PubMed PMID: 21996729. *Primary and Corresponding author
2. Cheriyath, V*., Kuhns, M., Kalaycio, M.E. and Borden, E.C. (2011), Potentiation of apoptosis by histone deacetylase inhibitors and doxorubicin combination: cytoplasmic cathepsin B as a mediator of apoptosis in multiple myeloma. Br. J. Cancer, (In Press) * Primary and Corresponding author.
3. Cheriyath V*, Kuhns MA, Jacobs BS, Evangelista P, Downs-Kelly E, Tubbs R, Borden E. (2011), G1P3 Overexpression Inhibits Mammary Epithelial Cell Apoptosis to Induce Hyperplasia and Negatively Impacts Clinical Outcome in Breast Cancer. Cancer Research; (In Review) * Primary and Corresponding Author.

4. Cheriyath V*, Leaman DW, Borden E. (2011), Emerging roles of FAM14 family members (G1P3 / ISG(6-16) and ISG12) in innate immunity and cancer. J Interferon Cytokine Res. (In press); * Primary and Corresponding Author.
5. Luszczek, W., Cheriyath, V., Mekhail, T., and Borden, E.C. (2010), Interferon-stimulated genes predict synergy between 5-AZA-dC and HDAC inhibitors in small cell lung cancer cells, Mol. Cancer Ther., 9(8):2309-21. 
6. Bae, S.*, V. Cheriyath*, B. Jacobs, F. Reu, and E. Borden (2008), Reversal of methylation silencing of Apo2L/TRAIL receptor 1 (DR4) expression overcomes resistance of SK-MEL-3 and SK-MEL-28 melanoma cells to interferons (IFNs) or Apo2L/TRAIL. Oncogene. 27: 490-498 *co-first author.
7. Cheriyath V, Glaser KB, Waring JF, Baz R, Hussein MA, Borden EC. (2007), G1P3, an IFN-induced survival factor, antagonizes TRAIL-induced apoptosis in human myeloma cells. J Clin Invest; 117(10):3107-17. PMCID: 1964509.
8. Cheriyath, V*., B. S. Jacobs, and M. A. Hussein (2007), Proteasome inhibitors in the clinical setting: benefits and strategies to overcome multiple myeloma resistance to proteasome inhibitors. Drugs R D 8(1): 1-12. * Primary and Corresponding author.
9. Cheriyath V, Hussein MA. (2005), Osteopontin, angiogenesis and multiple myeloma. (Editorial), Leukemia , 19(12): 2203-2205.
10. Cheriyath V, Desgranges ZP, Roy AL. c-Src-dependent transcriptional activation of TFII-I. J Biol Chem 2002; 277(25):22798-22805.
11. Cheriyath V, Balasubrahmanyam A, Kapoor HC. Purification and characterization of a 29 kDa poly(A)-binding protein from chickpea (Cicer arietinum) epicotyl. Indian J Biochem Biophys 2001; 38(4):258-262.
12. Cheriyath V, Roy AL. Structure-function analysis of TFII-I. Roles of the N-terminal end, basic region, and I-repeats. J Biol Chem 2001; 276(11):8377-8383.
13. Cheriyath V, Roy AL. Alternatively spliced isoforms of TFII-I. Complex formation, nuclear translocation, and differential gene regulation. J Biol Chem 2000; 275(34):26300-26308.
14. Cheriyath V, Novina CD, Roy AL. TFII-I regulates Vbeta promoter activity through an initiator element. Mol Cell Biol 1998; 18(8):4444-4454. 
15. Kim DW, Cheriyath V, Roy AL, Cochran BH. TFII-I enhances activation of the c-fos promoter through interactions with upstream elements. Mol Cell Biol 1998; 18(6):3310-3320.
Abstracts and Conference Presentations (From 27 Total)
1. Jankowska, A.M., Szpurka, H., Cheriyath, V., Ng, K., Hu, Z., McDevitt, M., Saunthararajah, Y. and Maciejewski, J.P. Consequences of UTX Dysfunction in Myelodysplastic Syndrome (American Soeciety of Hematology). 2011

2. Makishima, H., Khan, S., Jankowska, A., Sugimoto, Y., Zhenbo Hu, Z., Cheriyath, V., Mahfouz, R., Ebrahem, Q., Vatolin, S. and Saunthararajah. Y., et al. EZH2 Is Either Mutated or Downregulated in Patients with Loss of Heterozygosity of Chromosome 7/7q and Leads to Epigenetic Dysregulation Via Histone H3K27. (American Soeciety of Hematology). 2011

3. Kuhns, M., Kalaycio, M., Reu, F., Maciejewski, J. and Cheriyath, V. GSK-3β Inhibitors in Over-coming Chemoresistance in Multiple Myeloma. ASH Annual Meeting. 2010. 

4. Cheriyath, V., Luszczek, W., Kuhns, M., Jacobs, B.S. and Borden, E.C. Interferon (IFN)-stimulated genes (ISGs) as a resistance mechanism in cancer cell death. Cytokine Tri-Society annual conference - 2009.
5. Cheriyath, V., Jacobs, B.S., Kuhns, M., Evangelista, P.J., Budd, T.G., Crowe, J.P., Tubbs, R.R., and Borden, E.C. Molecular Role of the Antiapoptotic Protein G1P3 in Cytokine and Endocrine Mediated Survival Signaling in Breast Cancer Cells. AACR Annual Meeting -2009.
6. Cheriyath, V., Hussein, M.A., Glaser, K.B., Greenberg, C.H. and Borden, E.C. G1P3 (ISG6-16), an Interferon (IFN) stimulated survival factor antagonizes Apo2L/TRAIL induced apoptosis in myeloma cells. AACR Centennial Meeting, April 14-18, 2007 (Abstract).
7. Cheriyath, V., Hussein, M.A. and Borden, E.C. G1P3 an Interferon Stimulated Gene (ISG) antagonizes TRAIL induced apoptosis in Myeloma. Cytokine 2006, ISICR, meeting, Vienna, 2006.
8. Cheriyath, V., Hussein, M.A. and Borden, E.C. Epigenetically Regulated Interferon (IFN) Stimulated Genes: Potential Role in Augmenting the Antigrowth Activity of IFNs in Multiple Myeloma, 96th AACR Annual Meeting, 2005.
Conference Presentations and invited lecturers (From 13 Total)
1. Cheriyath, V. The antiapoptotic protein G1P3 (ISG 6-16) on survival signaling in breast carcinoma, Cytokine and Endocrine Crosstalk, ISICR Meeting, Montreal, Canada 2008.
2. Cheriyath, V. G1P3 an Interferon Stimulated Gene Antagonizes TRAIL induced Apoptosis in Myeloma, ISICR meeting, Vienna, Austria, 2006.
D. Research Support:
Completed:
1. NIH 1R01CA149359-01 -  NCI                                                                                           01/04/10 – 31/08/11
Drug resistance in cancer therapy - The Goal of this study is to overcome drug resistance in breast cancer using nanoparticles. PI: Vinod Labhasetwar, Ph.D., Cleveland Clinic.

Role: Co-I (7% effort)
2. Clinical and Translational Science Collaborative (CTSC) of CWRU, $25,000                    11/28/08 –11/28/09

Molecular Analysis of the Anti-apoptotic Protein G1P3 on Survival Signaling on Breast Carcinoma - The goal of this study is to optimize conditions of In situ hybridization to assess G1P3 expression in breast cancer specimens.

Role: PI
3. Merck & Co., Inc. Grant , $30,000                                                                                      08/01/07 – 06/30/09

Comparison of the Antimyeloma Effects of SAHA as a single agent in MMSET Positive and Negative Cells.  The goal of this study is to compare the antimyeloma effects of SAHA in t(4-14), MMSET Positive and non-t(4-14) MMSET negative multiple myeloma.

Role: PI
4. Scott Hamilton CARES Research Award, $100,000                                                          01/01/07 – 06/30/08

A Proof-of-Principle Study to Assess the role of Smac Variants as a Prognosticator to HDAC Inhibitor-Doxubicin Combination Therapy for Multiple Myeloma. The goal of this study is to investigate the role of Smac isoforms in apoptosis potentiating effects of HDAC inhibitors in combination with doxorubicin in myeloma.

Role: PI
5. American Cancer Society Pilot Grant, $25,000                                                                  01/01/05 – 01/01/06

Identification and Validation of Molecular Targets for Therapeutic Interventions for Multiple Myeloma. The goal of this study is to investigate the potential role of interferon stimulated genes as therapeutic targets in myeloma.

Role: PI
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