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Art of scientific presentation

v Writing a research proposal
v’ Manuscript for papers
v’ Scientific talks/lectures
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Adopted from Hossein Ardehali (2014) Circ Res. 2014;114:1231-1234
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v Learn from senior Pls (i T 2245)

v Find and study previous grant proposals of colleagues that have been

successful (EE RV THAY[E] 5 EL)

v’ Find out, if you can, who are the members of the review committee and focus

accordingly (BB GTER A Z 2)
v Socialize in your community (%< Bl E2 & E )

//\

v/ Become a grant reviewer early in your career ({FESlTEEFR B HETEFE
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Feeep Questions
Lnterature/ l' Logic

Search dicti
‘";\ Hypothesis prediction

‘ Importance, exp. based v

R

Goal & Aims Slgnifl;cance

Specific, focus, significant
Experimental Design

E ‘ Competent, novel, relevant
‘ . : Expected
Results
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v" Novelty: “Me-too” science will not get funded. JTE 4

v’ Clear, concise and Testable Hypothesis? J52E 5 fig & o] JHIEEGER
v’ Appropriate Background 7 & 1Y 2T &=
v’ Clear questions and Specific Aims BHFERY M EE & H Y
et H—mJak 2LE T 251 Outstanding Question (7 S HYJEAR » FHASZKGE )
v Experimental Designs

v Preliminary Data or pilot studies: whether the experimental approaches are

feasible ¥ HYEEREDE (RIREIHE R /A RT)
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m Specific Aims

+ Specific Aim #1. Identification of /
downstream genes involved in ----. This
purpose of this aim will test the hypothesis
that------- Specifically,---

This study will
be able to allow us to identify -----
Title
Hypothesis Importance

Credit: Writing a research proposal (PPT) [5HE KE AL A(ERTiREHZE
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Rationale and hypothesis

Approaches

Specific Aim 1. Vo determine the rgle of nucleosomes in
the requlation of ¥\gk locus rearrangement. Our
preliminary results sRowed that the V{D)J recombinase could
not recognize RSS taNgets if they were arranged into a
nucleosome structure. "We propose experiments to extend
these observations by 1) determining what fraction of the Jk
gene segments are in the nucleosomal structure in cells
undergoing rearrangement as compared with non-lymphoid
cells, 2) determining if nucleosomes are phased across the
Jk locus, 3)determining whether nucleosome remodeling
complex can alter the accessibility of the Jk cluster in native
or reconstituted chromatin. This analysis will give us insight
of the mechanism of Igk gene rearrangement. \

Significance

Credit: Writing a research proposal (PPT) [5HE KE AT iREHZE



Experimental Design(1)

Do not write as Materials and Methods

* Design the experiments to solve the
problems posed in the specific aims Iin
logical order

* Be realistic, do not plan too many
experiments or out of your expertise;
manageable; focus!

* Be logical; step-by-step leading to your goal

Credit: Writing a research proposal (PPT) [5HE KE AT iREHZE
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Experimental Design(2)

Updated technologies; Do not re-invent
the wheel

« Competence in using techniques proposed

Evaluate the design critically; alternative
approaches, pros and cons

Control! Control! Control!

A schematic diagram for the overall design
will help the reviewers understand

Credit: Writing a research proposal (PPT) [5HE KE AT iREHZE
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v’ Done is better than perfect F¢E.52E% 56 —FR

v’ Internal review (feedback from students; lab members....)
5T eGP BN [E S B 7T AR RERE o st Bt

v Proofs 26 XE] (IEMESOE » PFF » KIESCHY—E0)

v’ Final File Checklist
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1. Reviewers in general are busy.

2. Many of the reviewers may have expertise not related to the subject of your
application.

3. Abstract is crucial.

4. Make sure the application is structured well and does not contain spelling
and grammatical errors.

5. Including figures and flowcharts that summarize the aims of the grant
application.

6. Proofread the grant and ask colleagues to review it for you.

Adopted from Hossein Ardehali (2014) Circ Res. 2014,114:1231-1234.
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v Examples: Unsuccessful vs. Successful grants
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3.1 RATIONALE AND BACKGROUND
When the brain forms a memory of a new experience, neurons called engram cells, which undergo
enduring physical or chemical changes, encode the details of the memory and are later reactivated
whenever we recall it. The German zoologist Richard Semon was the first to conceive the concept of
engram (Semon, 1921). According to Semon, a neuronal ensemble, subserves the physical representation
for a given memory stored in the brain. Recent advances in mouse genetics enable scientists to label
engram neurons that are active during memory encoding (Reijmers et al., 2007; Liu et al., 2012; DeNardo
et al., 2019). A combination of these engram-labeling techniques with the cutting-edge optogenetic tools
further allows engram cells to be selectively manipulated at later times (reviewed by Tonegawa et al.,
2015). Over the past one and half years, our interdisciplinary team approach has addressed several
fundamental and outstanding questions regarding the identity, function, plasticity, and connectivity of
engram cells (see Preliminary Results).

Pilot program Ful program To continue our teamwork conducted

o9 > o0 > 201 > @2 > a3 > during the pilot program, we initiated

Therapeutc Moduation in Neuroxsgeneraton - T a four-year integrated research project.
Construction of Resource Center from Development to (HET) .
Dissemination of Advanced Neural Probe Aprray ggtana\ Anatomy In thls fu11 pro gl‘am, We Strel’lgthen
[ Rein;e:‘ Physiology €513 . L.

Fersi the uniqueness and competitiveness
TN S " of our cross-campus research

(#pdh ) - . . .
collaboration by strategically merging
@ two research teams with
P, Memory Engrams. " complementary strengths, both f

[A Multi-Level Study on Memory Engrams and Their Clrcuils‘ An Interdisciplinary Approach

which have been funded by the pilot
program. On the basis of already-established techniques and discoveries by both teams, we focus on two
mterrelated scientific directions: (1) Mapping and deciphering the function of inhibitory amyedala
engrams; (2) Developing circuit-based brain stimulation for modulation of memory function and
emotional behaviors.

29
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3.1.1 Scientific merit and significance of the overall project

This program project grant (PPG) represents an integrated research project by targeting well-defined
scientific problems in the engram research. We aim to conduct multi-level and large-scale interrogation of
engram cell research, including mapping their activity and connectivity, studying their gene expression,
and modulating their function. The accomplishment of this project will create a causality memory engram
map linking activities to genes and circuits, deduce new theories of engram behavior, update conceptual
models for memory processing in the brain, and ultimately leads to a paradigm shift in memory research.
3.1.2 Novelty and originality of the research: This project focuses on “non-classical” engram cells. that
1s, inhibitory engrams. instead of excitatory engrams. To date, inhibitory engrams represent an important
yet little explored topic. Moreover, we focus on the interplay of diverse dentate gyrus (DG) cell types in
engram formation and memory processing. The significant role of neighboring non-engram cells n
support of engrams 1s largely overlooked. Finally, we also focus on developing tools and paradigms for
brain stimulation, including engram modulation. Brain modulation remains an exciting and largely
unexplored area.

3.1.3 Strengths and contributions of all PIs to the proposed PPG and our past and current
integration activities: Over the past one and half years, activity-dependent engram targeting (or
TRAPing;: TRAP stands for Target Recombination of Active Populations; see Fig. 2 for the detail)
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Figure 16. Aim 3.2 experimental design.
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Figure 17. Aim 3.3 experimental design.
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