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Why we do research?

• Without a deep understanding of fundamental facts it 

is difficult, and often impossible, to make progress in 

understanding a problem, e.g., disease state.

• It is often necessary to work in teams.  This structure 

is designed to bring the expertise of chemists, 

physicists, engineers, computer scientists, 

mathematicians, and biologists to bear on a complex 

problem, e.g., cancer.

• Industry has successfully conducted research in this 

manner for years.  Academia is lagging far behind.



Toward a more pluralistic mindset

• The winner-takes-all approach to science can lead to 

the loss of creativity.

• Often the greatest breakthroughs in science have 

come precisely from researchers who challenged the 

accepted truths of their discipline.

• Narrow-minded approaches to funding and publishing 

can stifle innovation.

• A pluralistic approach needs to be undertaken to 

ensure open-minded quality control.



At Texas A&M University, we do 

BIG SCIENCE



Transdisciplinary research: 
A vision for integrating silos



Van Noorden, Nature 525:306, 2015



Van Noorden, Nature 525:306, 2015





http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=HRYWbq6WFzaz2M&tbnid=EzZnxl1W2fLxVM:&ved=0CAYQjRw&url=http://pootail.blogspot.com/2012/09/the-level-of-whole-human-being.html&ei=sBIhU46xName2wWT7YDYBA&bvm=bv.62922401,d.b2I&psig=AFQjCNEQZEc2mW2wYv5IoXgcCw-OBh6ZoA&ust=1394762788128824


Program in Integrative Nutrition & Complex Diseases,

Disappearing Silos



Chapkin lab research: Molecular 

basis for cancer prevention by 

dietary & microbial bioactives

Program in Integrative Nutrition & Complex Diseases

Center for Translational Environmental Health 
Research



Molecular Basis for Dietary Chemoprevention



Research on Arylhydrocarbon Receptor (AhR) 
and Gut Health
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Use of diet/microbial bioactive molecules to target DNA 
damaged stem cells
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Host-Microbe Interactions in the Human Gut
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Ivan Ivanov Sharon Donovan Laurie Davidson Scott Schwartz



Sparse Canonical Correlation analysis of host 

and microbiome data sets



Systems Biology

• Modeling, at the molecular level, the 
dynamic relationships between diet and 
host/microbial molecules which regulate 
colon cancer and developmental biology of 
the intestine.

• Diagnostic mRNA, histone code, long non-
coding RNAs and microRNA expression 
patterns to assess “phenotypic flexibility”.



I see myself as a catalyst…...



CPRIT Training in Cancer Prevention and Patient Survivorship



NIH P30 ES023512





CTEHR Organizational structure



CTEHR research focuses on environmental 

stressors, modifiers of individual 

exposure/response and human health outcomes 



An integrated discovery pipeline for environmental 

health sciences research 



Little Science



Graduate Students: Need to ask the right questions

• You are at the beginning of your career -> developing 

critical thinking skills.  

• Pay careful attention to what your experiments are really 

telling you.

• Learn how to differentiate between authentic data vs

artifact.  Essential to establish “controls”, so you can 

determine what is worth investigating further.

• Pay attention to negative results.

• Learn from your mistakes.
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How to choose a research area

• Read the scientific literature.

• Attend conferences and seminars.

• Join a research society.

• Brainstorm ideas with peers.

• Define focused questions in the research area.

• Ensure the research area is fundable.

Sivakumar, ASCB Newsletter, June 2016



What is the secret to a successful career in science?

• See yourself as an explorer (take risks, try to do new 

things, be prepared for failure).

• Embrace the paradox, this often leads to more exciting 

discoveries.

• Communicate your “out of the box” ideas with others.

• Ask significant questions, “think small, talk big”.

• Don’t expect linearity, opportunities for unexpected 

findings will open up.

• Show your enthusiasm, appreciate your colleagues.

• Teach, mentor and have high standards.

Walter, ASCB Newsletter, June 2016



A look into the future

ROCK

HARD

PLACE



Understanding the fundamentals 

of research

• First you get the money, then you do the research.

• The government is dropping the ball.  Science (NIH 

and NSF) and related funding is at a 50 year low.

• Start Up Scholar is a funding platform for educational 

projects for students in higher education that aims to 

connect donors with college students.



Spradling, PNAS 113:8340, 2017



Kaiser, Science 3565:893, 2017

TAMU = 48.5%

NIH Budget ~ $36 b



Submitting an NIH grant:  Required Files

Cover Letter (not required, but highly recommended) 

Project Summary/Abstract – No more than 25-30 lines 

Project Narrative 2-4 sentences layman’s terms

Specific Aims – 1 page limit (purpose, rationale, hypotheses, significance, 

expectations, impact, solution to a problem, innovation, long term goal)

Introduction to Application (for resubmission/revision only) 

Research Strategy– 12 page limit (aims, introduction, review of relevant 

literature, preliminary data, research design, expected outcomes, potential 

problems & alternative strategies, timeline, future directions)

Protection of Human Subjects – if applicable 

Vertebrate animals – if applicable 

Select Agent Research – if applicable 

Consortium – if applicable 

Letter or Support 

Resource Sharing Plan 

Facilities and other resources 

Equipment 

Biosketch 4 pages (include active and completed support). 

Budget – Modular budget 

Budget justification - Personnel justification only required for modular budgets 



Purpose of the Award

• Provides funding to support investigator-initiated research on a 

discrete, specified, circumscribed project

• Investigator-initiated research, also known as unsolicited 

research, is research funded as a result of an investigator 

submitting a research grant application to NIH in an investigator’s 

area of interest and competency 

Details

• NIH's most commonly used grant program 

• No specific dollar limit unless specified in FOA 

• Generally awarded for 3 to 5 years 

• Utilized by all NIH Institutes and Centers 

• A comprehensive list of Guidelines for Reviewers is available at 

http://grants.nih.gov/grants/peer/reviewer_guidelines.htm



Application #:

Principal Investigator(s): 

OVERALL IMPACT
Reviewers will provide an overall impact score to reflect their assessment of the

likelihood for the project to exert a sustained, powerful influence on the research

field(s) involved, in consideration of the following five scored review criteria, and

additional review criteria.

An application does not need to be strong in all categories to be judged likely to

have major scientific impact.

1.  Significance
Strengths 



Weaknesses



http://grants.nih.gov/grants/peer/critiques/rpg.htm#rpg_01


R01, R03, R21, R34. Are the PD/PIs, collaborators, and other researchers

well suited to the project?

If Early Stage Investigators or New Investigators, or in the early stages

of independent careers, do they have appropriate experience and

training?

If established, have they demonstrated an ongoing record of

accomplishments that have advanced their field(s)?

If the project is collaborative or multi-PD/PI, do the investigators have

complementary and integrated expertise; are their leadership approach,

governance and organizational structure appropriate for the project?

2. Investigator(s)
Strengths 



Weaknesses



http://grants.nih.gov/grants/peer/critiques/rpg.htm#rpg_02


3.   Innovation
Strengths



Weaknesses



Does the application challenge and seek to shift current research or

clinical practice paradigms by utilizing novel theoretical concepts,

approaches or methodologies, instrumentation, or interventions?

Are the concepts, approaches or methodologies, instrumentation, or

interventions novel to one field of research or novel in a broad sense?

Is a refinement, improvement, or new application of theoretical

concepts, approaches or methodologies, instrumentation, or

interventions proposed?

http://grants.nih.gov/grants/peer/critiques/rpg.htm#rpg_03


4. Approach
Strengths



Weaknesses



Are the overall strategy, methodology, and analyses well-reasoned and

appropriate to accomplish the specific aims of the project?

Are potential problems, alternative strategies, and benchmarks for 

success presented? If the project is in the early stages of development, 

will the strategy establish feasibility and will particularly risky aspects be 

managed?

If the project involves human subjects and/or NIH-defined clinical 

research, are the plans to address 1) the protection of human subjects 

from research risks, and 2) the inclusion (or exclusion) of individuals on 

the basis of sex/gender, race, and ethnicity, as well as the inclusion 

(exclusion) of children, justified in terms of the scientific goals and 

research strategy proposed?

http://grants.nih.gov/grants/peer/critiques/rpg.htm#rpg_04




Drucker, Cell Metabolism 24:348, 2016



RIGOR AND TRANSPARENCY IN NIH & AHRQ GRANT APPLICATIONS 

Purpose 

The purpose of this notice is to inform the research community of 

new updates to grant applications and reviews that will enhance 

the reproducibility of research findings through increased 

scientific rigor and transparency. 

Background 

NIH defines scientific rigor as the strict application of the scientific 

method to ensure unbiased and well-controlled experimental 

design, methodology, analysis, interpretation, and reporting of 

results. 

Scientific rigor also includes transparency in reporting full 

experimental details so that others may reproduce and extend the 

findings. 



The four areas deemed important for enhancing rigor and 

transparency and apply to the full spectrum of research, basic to 

clinical, are:

1. The scientific premise forming the basis of the proposed 

research, 

2. Rigorous experimental design and unbiased results, 

3. Consideration of relevant biological variables, and 

4. Authentication of key biological and/or chemical resources. 

NIH expects the applicants to describe how they will achieve 

robust and unbiased results when describing the experimental 

design and proposed methods. Robust results are obtained by 

using methods designed to avoid bias and can be reproduced 

under well-controlled and reported experimental conditions. 



Subscribe to Peer Review Notes: www.csr.nih.gov/prnotes

Send comments or questions: PRN@csr.nih.gov

Center for Scientific Review 

National Institutes of Health 

U.S. Department of Health and Human Services 



Congratulations on a job well done! 

You are contributing to the generation of 

new knowledge.









Holy grail: tenure track faculty position

PhD graduate

Post-doc

Assistant Professor

Associate Professor

Full Professor

Tenure

Professor Emeritus



Snapshot of PhD Workforce 

(NIH study; published 2012)

http://acd.od.nih.gov/Biomedical_research_wgreport.pdf



By the numbers

• Only 20% of US grad students in STEM will land tenure-track 

position within 4-6 years of completing Ph.D (Science, 2012)

• 50,000 students earn PhD in US (highest number ever recorded)

• Between 2005 and 2009, American universities conferred 100,000 

doctoral degrees, but only 16,000 new professorships, 

http://report.nih.gov/investigators_and_trainees/acd_bwf/Phd_Workforce_category.aspx



NON-TENURE

• For the last 30 years, number of non-tenure track faculty 

positions have increased significantly

• Non-tenure track positions = higher teaching loads and 

does not guarantee salary; renewable contracts

• Less pressure; can still have a strong research 

component and opportunities for professional growth

• Types: short-term block visitors, lab instructors, 

continuing, part-time faculty, temporary position to tenure-

track

• Place in department and evaluation dependent on 

individual department



Why look beyond academia?



Is Private Sector Right for You?

- structure

- money

- product/project driven; direct, tangible impact

- problem focus

- time to do technical work

- priorities can change quickly and projects can be 

dropped quickly

- not having to write grants (varies on maturity of company)

- little freedom in research

- research projects are more team oriented, as you may 

only see or control a small part of the overall project

- less or very little publication

- less stable



For Love and Money (Nature, 2010) http://www.nature.com/naturejobs/2010/100624/pdf/nj7301-1104a.pdf





Ledford, Nature 525:308, 2015


