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of the Year Award.

Texas Tech University Health Sciences Center School of Pharmacy, Graduate Mentor
for all 2010-2011.

South Dakota State University- TRiO SSS Students' Choice Award for the Fall 2012
Semester (for the exceptional efforts put forth so many students, including TRiO
students, can succeed).

Pharmacy College Teacher of the Year award (for the academic year 2012-13),
South Dakota State University College of Pharmacy, Brookings, SD.

Excellence in Research and Scholarly Activity, South Dakota State University
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1996-99 Principal Investigator, AHA (National) Grant-In-Aid “Mechanism of activation of
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thrombin rapidly induces tyrosine phosphorylation of glucose regulated protein-
75/related stress protein(s) in lung fibroblast cells. 44" Annual Meeting of the
American Society for Cell Biology, Washington, DC, (December 4"-8™:  Abstract
#706; page # 127a).
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in breast cancer cells: implications for chemotherapy (Abstract number 2845).
American Association for Cancer Research, 100" Annual meeting, April 18-22,
Denver, CO.

Alfonso, L., Chivukula, R., Marimuthu, S. and Bhat, G.J. (2010). Aspirin acetylates
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Bhat, G.J., Marimuthu, M., Chivukula, R.,. Moridani, M., Hagen, F. and Alfonso, L.
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15.  Al, G,, Dachineni, R., Muley, P., Tummala, H. and Bhat, G.J (2015). Regulation of
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16.  Dachineni, R., Ai, G., Kumar, D.R., Sadhu, S.S., Tummala, H. and Bhat, G.J. (2016).
Cyclin A2 and CDK2 as novel targets of aspirin and salicylic acid: Potential role in
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28-March 2", Orlando, FL.

17.  Ai, G., Dachineni, R., Kumar, R.D., Marimuthu, M., Alfonso, L.F. and Bhat, G.J
(2016). Aspirin acetylates wild type p53 in colon cancer cells: Identification of
acetylated sites on recombinant p53. American Association for Cancer Research,
106th Annual Meeting. April 16™ April 20™. (Abstract number 3699), New Orleans,
LS.

Research Presentations:

1.

Crosstalk between a-thrombin and cytokines of interleukin-6 family: Identification of a novel
role in the regulation of cytokine-induced nuclear signaling. XIV Annual meeting.
International Society for Heart Research, Vancouver, Canada (July 23", 1997).

Alpha-thrombin-induced tyrosine phosphorylation of GRP-75 in lung fibroblasts: An
unexpected finding. Pharmaceutical Sciences Departmental seminar, Texas Tech University
HSC, Amarillo, TX (October 10" 2005).

Alpha-thrombin-induced tyrosine phosphorylation of GRP-75 in lung fibroblasts: An
unexpected finding. Cardiovascular Forum Seminar Series, Texas A&M University, Temple,
TX (October 20", 2005).

Aspirin induces acetylation of tumor suppressor protein p53 and inhibits p21 WAFL/CIPL
expression. Pharmaceutical Sciences Departmental seminar, Texas Tech university HSC,
Amarillo, TX (March 26" 2007).

Modulation of p53 tumor suppressor protein functions by aspirin in MDA-MB-231 cells.
Biology Seminar Series, University of Texas at Tyler, Tyler, TX (April 7" 2008).

Novel Mechanisms of Chemoprevention by Aspirin. Office of Research Catalyst Seminar
Series, Texas Tech University Health Sciences Center School of Pharmacy, Amarillo, TX
(May 19" 2009).



10.

Cyclin A2 and CDK2 as Novel Targets of Aspirin and Salicylic acid: A Potential Role in
Cancer Prevention. Department of Chemistry and Biochemistry, South Dakota State
University (September 23" 2015).

Molecular Targets of Aspirin and Cancer Prevention. 20" World Congress on Advances in
Oncology and 18" international symposium on molecular medicine. (8-10 October 2015,
Metropolitan Hotel, Athens, Greece; presentation on October 10th).

Cyclin A2 and CDK2 as Novel Targets of Aspirin and Salicylic acid: A Potential Role in
Cancer Prevention. 3™ Annual Sanford Health-SDSU Biomedical Research Symposium,
November 10, 2015. Sanford Research Center; Sioux Falls, SD.

Novel molecular targets of aspirin and Cancer prevention. Minnesota Chemoprevention
Consortium — MC? meeting. Hormel Institute, Austin, MN. January 19", 2016.

11. Aspirin and Cancer Prevention: A New Use for an old Drug. Sewrey colloquium, South

12.

Dakota State University, February 16" 2016.

Novel Molecular Targets of Aspirin in Cancer Prevention. Friday Seminar Series, Department
of Pharmaceutical Sciences, South Dakota State University, March 18" 2016.

Graduate Students and Postdoctoral fellows Mentored at Texas Tech University Health

Sciences Center School of Pharmacy, Amarillo, TX

Major Advisor

Lloyd F. Alfonso, Ph.D. Student (joined my laboratory in 2006; successfully defended
his dissertation in May 2009). Currently, Lloyd is working as an Assistant Professor in
the Department of Pharmaceutical Sciences, DYC School of Pharmacy, Buffalo, NY.

Dr. Srinivasan Marimuthu: Postdoctoral fellow, 2009-2011 Currently Srinivasan is
working as a Scientist in a Central Government Research Institute at Poojapuram, India.

Raghavender Chivukula: Graduate student (Ph.D) (2009-2011).

Doctoral Advisory Committee Member
Celee Spidel (graduated in 2006)
Jennifer Paulson (graduated in 2008)
Sharanya Vemula (graduated in 2009)
Katie Bennett (graduated in 2009)
Sunny Guin (graduated in 2010)

Kunal Taskar (graduated in 2010)

Li Yang (graduate in 2011)

Kaci Bohn (graduated in 2011)

Parul Gupta (current student)

Master’s Advisory Committee Member
Erica Wisdom (Graduated in -2010)
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Graduate Students Mentored at SDSU College of Pharmacy, Brookings, SD:

Major Advisor

Guogiang Ai; Joined my laboratory in May 2012; graduated in 2016. Currently working
as a associate Director of Clinical Research at Genekey Biotech, Chengdu, China.

Rakesh Dachineni; Joined my laboratory in August/September 2013; currently a 3 year
doctoral student.

Under Graduate Students Mentored at SDSU College of Pharmacy (Summer Interns):

Alex Olinger (Summer 2012-Spring 2013; Pharm.D. Student).

Nick Purcell (Summer 2013; B.S. Student); Joined Medical School.

Samuel Smith (Summer 2013; B.S. Honors Student); Joined Medical School.
Danielle Jensen (Spring 2016; Fall 2016; Pharm.D. Student)

Brittany Kortan (Fall 2016; Pharm.D. Student)

CURRENT RESEARCH PROJECT: Novel Mechanisms of Chemoprevention by Aspirin:

Project I: Novel Acetylation Targets of Aspirin: The goal of the present work is to identify
novel pathways by which aspirin exerts anti-cancer effects through acetylation of p53, glucose 6-
phosphate dehydrogenase (G6PD) and transketolase, which we have identified recently as novel
targets of aspirin. Traditionally, it is believed that aspirin’s anti-cancer effects mainly occur
through acetylation and inhibition of cyclooxygenases (COX) and also through direct inhibition
of NF-kB. However, we recently demonstrated that there are other novel protein targets of aspirin
that may also contribute to its anti-cancer effects. We showed that aspirin acetylates both wild
type and mutant p53 and this leads to an increase in DNA binding activity and induction of p53
target gene expression. In another study, we showed that aspirin acetylates G6PD and this is
associated with a decrease in its enzyme activity. Both are important findings with translatable
implications for chemotherapy. This is because nearly 50% of all human tumors contain mutated
p53 with varied levels of protein inactivation, and there are attempts to identify molecules to
reactivate mutant p53 as strategy in chemotherapy; and reactivation of the lost function of p53
would lead to inhibition of cell growth. Glucose 6 phosphate dehydrogenase is a key regulatory
enzyme in ribonucleotide synthesis; and inhibition of this enzyme would also cause reduced cell
proliferation. Aspirin’s ability to acetylate p53 and G6PD and alter their functions suggests that
its anti-cancer effects may occur through modulation of these proteins.

Through the publications of 3 research articles (studies performed and published while
employed at Texas Tech), and additional research that are being performed here at SDSU, all on
aspirin-mediated protein acetylation, we have laid the ground work by establishing that: 1) aspirin
acetylates mutant p53 and activates its DNA binding properties; 2) aspirin acetylates G6PD and
causes inhibition of enzyme activity. At SDSU, we are currently performing additional studies to
determine the mechanisms of activation of p53, and inhibition of G6PD, and to confirm these
findings in animal models.

11



Project I11: Novel Non-Acetylation Targets of Aspirin, or its Primary Metabolite, Salicylic
Acid as contributors to Aspirin’s Chemo-preventive Actions: We hypothesize that aspirin or
its primary metabolite, salicylic acid interacts with cellular proteins to modulate their function
and contribute to anti-cancer effects. It is known from literature that one known target is the
transcription factor, NF-kB, which is involved in inflammatory responses. Inhibition of the NF-
kB, therefore, would cause a decrease in cancer risk by suppressing inflammatory responses in
epithelial tissues. We believe that there are other targets of salicylic acid besides NF-kB, and our
goal in this project is to identify these novel targets.

Which tumor promoting proteins would be so important and potentially are inhibited by
aspirin or salicylic acid? We hypothesized that aspirin or salicylic acid may inhibit the levels of
proto-oncogene products such as c-MYC. ¢-MYC is an oncogene and a transcription factor, and
its activity is highly regulated in normal cells. Being a transcription factor, it controls nearly 15%
of all genes. c-MYC is mutated and constitutively activated in many cancers including colon
cancer which contributes to the uncontrolled cell proliferation. Therefore, it is highly desirable
to identify drugs that decrease the levels of c-MYC as a strategy to arrest cancer growth. Studies
carried out in my laboratory in last 6 months has demonstrated that exposure of cancer cells to
aspirin or salicylic acid decreases the c-MYC protein levels.

Recently, we also demonstrated that exposure of a diverse panel of human cancer cells to
aspirin and salicylic acid decreases cyclin A2 and CDK2 (cyclin dependent kinase 2) mRNA and
protein levels. In this project, we also showed that salicylic acid directly binds to CDK2 through
interactions with Asp 145 and Lys33. Cyclin A2 and CDK2 are important in the regulation of cell
cycle. It is possible that aspirin’s anti-cancer effects may involve down regulation of these cell
cycle regulatory proteins.

The concepts proposed on the ability of aspirin to modulate p53, G6PD, c-MYC, cyclin
A2/CDK?2 functions are totally novel. The proposed hypothesis represents a substantial departure
from the concept that aspirin’s anti-cancer effects occur mainly through inhibition of COX or NF-
kB pathway. Completion of the proposed projects will provide new knowledge on the novel
pathways by which aspirin exerts anti-cancer effects in colon and other epithelial tissues.

TEACHING EXPERIENCE:

Courses taught at Texas Tech School of Pharmacy Courses (Pharm.D) (2004-2011):

1. Pharmacotherapy I-Blood and Reticulo-Endothelial System (PHAR 2153) (Team
Member) Fall 2004 and 2005. (8 lectures each 50 min.).

2. Pharmacotherapy I-Blood and Reticulo-Endothelial System (PHAR 2153) (Team Leader)
Fall 2006, 2007, 2008, 2009, 2010. (8 lectures each 50 min) .

3. Biochemistry (PHAR 1512) (Team Member) Fall 2010. (9 lectures each 50 min.).

4. Principles of Disease (PHAR 1211) (Team Member) Spring 2005, 2006, 2007. (10 lectures,
each 50 min).

4. Case Studies I (2" year Pharm.D. students): (Facilitator), Spring 2006, 2008, 2009, 2010 and
2011. (8 cases, each case included 4 sessions; 90 min).
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Texas Tech Graduate School of Biomedical Sciences Courses (Ph.D) (2004-2011):

1. Pharmaceutical Sciences Research Design and Analysis (GPSC 5390) (Team Member)
Fall 2004 and 2005. (6 lectures, each lecture in this course was 90 min).

2. Pharmaceutical Sciences Research Design and Analysis (GPSC 5390) (Team Leader) Fall
2006, 2007, 2008 and 2009 and 2010. (12 lectures, each lecture in this course was 90 min).

3. Advanced Principles of Disease (GPSC 5356) (Team Member) Spring 2005, 2006, 2007
and 2008. (4 lectures, each 100 min).

4. Advanced Biochemistry (GPSC 5610) (Team Member) Fall 2005. (7 lectures, each session
was 60 min).

5. Biotechnology (GPSC 5370) (Team Member) Spring 2005 (3 lectures; each session was 75
min).

6. Cancer Biology (GPSC 5301) (Team Member) Spring 2007, 2008, 2009 and 2010 (5
lectures; each session was 90 min).

Courses taught at the SDSU College of Pharmacy (Pharm.D) (2011-present):

1. Biomedical Sciences I: (Cell Biology, Molecular Biology and Immunology: (PHA 324;
4 credit course) (Team Leader and Member) Spring 2012, Spring 2013, Spring 2014,
Spring 2015, Spring 2016 (56 lectures each 50 min).

2. Biomedical Sciences Il: (Genomics, Pharmacogenomics and Human Health): (PHA

425; 4 credit course) (Team leader and member), Fall 2011, Fall 2012, Fall 2013, Fall
2014, Fall 2015, Fall 2016 (24 lectures; each 50 min).

Major Professional Service :

2005

Peer Review Committee (Member), American Heart Association (AHA), Western Consortium.
Peer Review Committee (Member), New Investigator Program, American Association of
Colleges of Pharmacy (AACP).

2006

Peer Review Committee (Member), American Heart Association, Western Consortium.

2007
Peer Review Committee (Member) American Heart Association, Western Consortium.
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