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Overview:
Timeline of recent and upcoming changes
Phase 2

New Biosketch Format
5 pages
Scientific accomplishments
Link to publication list

May 25, 2015

Switch to application FORMS-D
Phase 1 changes extended to T and F series
(Rigor, Vertebrate Animals)
Phase 1
Inclusion forms
Rigor and Transparency
Research training (additional changes)
Vertebrate Animals
Appendix policy
Definition of Child (under 18 yrs) New font guidelines
Research Training
Biosketch clarifications
Others
Others

January 25, 2016

May 25, 2016

See NOT-OD-15-032, December 5, 2015 (new biosketch)
and NOT-OD-16-004, October 13, 2015 (summary of 2016 changes)
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Newton cartoon source: http://vadlo.com/cartoons.php?id=2

The Research Community’s Call for Better
Reporting and Reproducibility

Many publications have noted trouble with lack of reproducibility,
transparency when reporting research findings…

The Research Community’s Call for Better
Reporting and Reproducibility

Rigor and Transparency: new requirements
• 4 new areas of focus
• New instructions for Research Strategy
• New attachment: “Authentication of Key Biological and/or Chemical
Resources”
• New review criteria

See NOT-OD-16-011 and NOT-OD-16-012

Rigor and Transparency: 4 areas of focus
1) Scientific Premise for the proposed research
2) Rigorous Experimental Design for robust and unbiased results
3) Consideration of Relevant Biological Variables
4) Authentication of key biological and/or chemical resources
This applies to the full spectrum of research, from basic to clinical.

*activity code exceptions can be found in the notice

See NOT-OD-16-011 and http://grants.nih.gov/reproducibility/index.htm

Rigor and Transparency:
New Instructions for Research Strategy
• Significance: “Describe the scientific premise for the proposed
project, including consideration of the strengths and weaknesses of
published research or preliminary data crucial to the support of your
application.”
• Approach: “Describe the experimental design and methods proposed
and how they will achieve robust and unbiased results.”
• Approach: “Explain how relevant biological variables, such as sex, are
factored into research designs and analyses for studies in vertebrate
animals and humans….”
See NOT-OD-16-011, NOT-OD-15-102

What is Scientific Premise?
• “Scientific Premise = Research that is used to form the basis for the
proposed research questions”
• “Describe general strengths and weaknesses of prior research that is
crucial to support the application”
• “Could include attention to rigor of previous experimental designs…”

http://grants.nih.gov/reproducibility/index.htm

Premise versus Significance
• Significance:
Importance of problem
Barriers to progress
How project will improve knowledge
How field will change after project
• Premise:
Retrospective consideration of the foundation for the application

http://grants.nih.gov/reproducibility/faqs.htm#4825

Suggested structure to address Premise
Within Significance subsection of Research Plan:
Include subheading: “Scientific Premise”
1-2 paragraphs describing foundation of application
Discuss current state of knowledge in the area
Include brief description of your preliminary data (strengths)
Describe knowledge gap that your proposal will address

What is Scientific Rigor?
• “Strict application of scientific method to ensure robust and unbiased
experimental design, methodology, analysis, etc…”
• “Includes full transparency in reporting experimental details…”

http://grants.nih.gov/reproducibility/index.htm

Elements of Rigorous Experimental Design
• Appropriate controls
• Replication of experiments
• Randomization
• Blinding
• Sample size/study power
• Statistical methods
• Missing data (plan to address)
• Others as appropriate

Rigor Example 1
• Aim 3: Male and female mice will be randomly allocated to experimental
groups at age 3 months. At this age the accumulation of CUG repeat RNA,
sequestration of MBNL1, splicing defects, and myotonia are fully
developed. The compound will be administered at 3 doses (25%, 50%, and
100% of the MTD) for 4 weeks, compared to vehicle-treated controls. IP
administration will be used unless biodistribution studies indicate a clear
preference for the IV route. A group size of n = 10 (5 males, 5 females) will
provide 90% power to detect a 22% reduction of the CUG repeat RNA in
quadriceps muscle by qRT-PCR (ANOVA, α set at 0.05). The treatment
assignment will be blinded to investigators who participate in drug
administration and endpoint analyses. This laboratory has previous
experience with randomized allocation and blinded analysis using this
mouse model [refs]. Their results showed good reproducibility when
replicated by investigators in the pharmaceutical industry [ref].
http://grants.nih.gov/reproducibility/index.htm

Rigor Example 2a
• Aim 1: Primary screen: In this high throughput screening assay,
we combined the SMN promoter with exons 1-6 and an exon 7
splicing cassette in a single construct that should respond to
compounds that increase SMN transcription, exon 7 inclusion,
or potentially stabilize the SMN RNA or protein [refs]. The
details of the assay and the SMN2-luciferase reporter HEK393
cell line have been extensively validated [refs]. Each point is
run in triplicate, the compounds are tested on three separate
occasions, and the results are averaged to give an EC50 with
standard deviation. Secondary screen: …We analyze SMN
protein levels by dose response in quantitative immunoblots
with statistical analysis by one-way ANOVA with post-hoc
analysis using Dunnett or Bonferroni, as appropriate.
http://grants.nih.gov/reproducibility/index.htm

Rigor Example 2b
• Aim 2: Each set of compounds will include a blinded negative control
compound that has been determined to be inactive and that is
solubilized in the same manner as test compounds. Mice will be
randomly assigned within a litter, and data will be collected and
submitted to the PI. For compounds that demonstrate extended
survival, the PI will be sure to have these tested in {the collaborators’}
labs, and data will be merged and evaluated. To calculate the number
of the experimental mice, we will perform an SSD sample size power
analysis to ensure that the appropriately minimal number of mice is
used in each experimental context. Typically for each compound in
life span studies, we will need ~20 SMA animals in the treated group;
~20 SMA animals in the vehicle treated group; ~20 SMA animals in
the untreated group. If we can administer the compound in aqueous
solution without expedient, the vehicle and untreated groups might
be combined, as these should have identical survival. Therefore, no
more than 80 SMA animals will be needed per compound.
http://grants.nih.gov/reproducibility/index.htm

Suggested structure to address Rigor
Within Approach subsection of Research Plan:
• Include subheading(s): “Rigorous Experimental Design”
• Highlight key elements of rigor (which may be woven through your
aims)
• Make it easy for reviewers to find and evaluate

What are Relevant Biological Variables?
• Sex (studies on only one sex must be well justified)
• Age
• Weight
• Underlying health conditions
• How to address? Again, make it easy for reviewers…
• Subsection in Research Plan: “Consideration of Relevant Biological
Varibles”

What is Authentication of Key Biological
and/or Chemical Resources?
• Cell lines
• Specialty chemicals
• Antibodies
• Other biologics
• May differ from lab to lab or over time
• Qualities that could influence research data
• Integral to proposed research
http://grants.nih.gov/reproducibility/index.htm

New Attachment: Authentication
“Authentication of Key Biological and/or Chemical Resources”
Describe methods to ensure the identity and validity of key biological
and/or chemical resources (may include cell lines, specialty chemicals,
antibodies, other biologics).

Do not put preliminary data and other methods in this section

See NOT-OD-16-011

Authentication Attachment Guidance
AUTHENTICATION OF KEY BIOLOGICAL AND CHEMICAL RESOURCES (1 page)
All key resources for this proposal will be authenticated to enhance the reproducibility of our results, as
appropriate and according to NIH policy.
Key Biological Resources that will be utilized in this proposal include:
Cell lines: xxxxx
Transgenic mouse strains: xxxxxx
Antibodies: xxxxx
Cell lines will be validated via…<describe methods, including short tandem repeat (STR) analysis if appropriate>
Transgenic mouse strains are validated by...<describe techniques for genotyping, etc>
Antibodies will be confirmed by…<describe methods>
All other antibodies and reagents we anticipate using for the proposed work are commercially available and
validated by the companies that provide them. Other resources used in this proposal will be standard
laboratory reagents. Should we need to generate or obtain additional unique resources in the course of this
proposal, they will be authenticated using methods similar to those described above, as appropriate.
NOTE: NO additional text or preliminary data; do NOT circumvent page limits of your 12 page research plan.

Cell line validation
• One method uses short tandem repeat analysis (STR)
• Rapid, inexpensive, can use online databases to compare STR
fingerprints to verify cell line identity for common human cell lines

• Barbara Davis Center core facility provides cell line authentication
services using Promega kit with 16 STR loci
• Investigator provides DNA or cells, receives results in ~1 week.
• Cost is $65 per sample, or $120 with match analysis
• Contact Randy Wong (Randall.wong@ucdenver.edu) for information

Rigor and Transparency:
New Scored Review Criteria
• Significance: “Is there a strong scientific premise for the project?”
• Approach: “Have the investigators presented strategies to ensure a
robust and unbiased approach, as appropriate for the work
proposed?”
• Approach: “Have the investigators presented adequate plans to
address relevant biological variables, such as sex, for studies in
vertebrate animals or human subjects?”
See NOT-OD-16-011

Additional Review Considerations
• Authentication of Key Biological and/or Chemical Resources: “For
projects involving key biological and/or chemical resources, reviewers
will comment on the brief plans proposed for identifying and ensuring
the validity of those resources.”

See NOT-OD-16-011

Summary of Rigor Requirements
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Smart mice cartoon source: http://vadlo.com/cartoons.php?id=42

Simplification of Vertebrate Animals Section
Changes remove redundancy with IACUC review
Things you DO still need:
•
•
•
•

Description of procedures (species, strains, ages, sex, total numbers)
Justifications (appropriateness of species for proposed research
Minimization of pain and distress (describe interventions to minimize)
Euthanasia (state whether consistent with AVMA guidelines)

Things you NO LONGER need:
• Description of veterinary care
• Justification for the number of animals
• A description and justification of the method of euthanasia is required only if the
method is not consistent with AVMA Guidelines
See NOT-OD-16-006
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New Biosketch Format (May 25, 2015)
• 5 page limit (increased from 4)
• Scientific accomplishments (describe up to 5)
• Link to publications

See NOT-OD-15-032

Biosketch Clarifications
• A URL for a publication list is optional and must be to a
government website (.gov) like My Bibliography
• Allowing publications and research products to be cited in both
the personal statement and the contributions to science
sections
• Graphics, figures and tables are not allowed

See NOT-OD-16-004
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Summary of Other Changes (1)

Effective for January 25, 2016 due dates:
• Definition of Child = under 18 years old (previously under 21)
• Research Training: updated instructions

See NOT-OD-16-004

Summary of Other Changes (2)
Effective for May 25, 2016 due dates:
• Use new FORMS-D application forms
• Rigor and Transparency, Vertebrate Animals Changes extended to
institutional training and individual fellowship applications
• Research Training: new table format
• Inclusion Forms: new Inclusion Enrollment Report form replaces old
Planned and Cumulative Inclusion Enrollment Reports
• New PHS Assignment Request Form: Specify NIH institute preference,
study section, reviewers in conflict, expertise needed to review.
• New Fonts: additional fonts allowed
• Appendix Policy: changes to be announced spring 2016
See NOT-OD-16-004

Thank you!
Please provide feedback and
share your experiences during upcoming peer review
Jennifer.T.Kemp@ucdenver.edu

Department of Medicine

RESEARCH OFFICE
Contacts
Sean Colgan, PhD
Vice Chair for Basic Research
Sean.Colgan@ucdenver.edu
303-724-7235
Marc Moss, MD
Vice Chair for Clinical Research
Marc.Moss@ucdenver.edu
303-724-6074
Chris Brands
Grants Manager
Chris.Brands@ucdenver.edu
303-724-5952
Sheryl Hartmann
Grants Coordinator
Sheryl.Hartmann@ucdenver.edu
303-724-1786
Jennifer Kemp, PhD
Grant Writer
Jennifer.T.Kemp@ucdenver.edu
303-724-9546

Resources Available
Grant Writing Assistance
Proposal development, writing, and
editing support

Research Development
Identification and targeting of funding
sources beyond the NIH

DOM Research Funding Programs
Grants from the DOM supporting
innovative research

Application Tools & Resources
Tools and templates to streamline grant
application processes

Divisional Grant Support
Pre- and post-award support
augmenting divisional grant
management

Management of Research Space
Requests for additional research,
storage or office space

Clinical Research Support
Key resources and access to DOMspecific regulatory assistance

medschool.ucdenver.edu/ DOMResearch

DOMResearch@ucdenver.edu

