Chemistry 391A: Writing in Chemistry FALL 2008
Project #5 & 6: Research or Teaching Proposal

Research group affiliation or teaching topic due: September 30
(Teaching topic = hook and science content, see below)
Specific Aim & Outline due: October 23
Conf erences 10/2 4 B10/3 1
#5 Mid-process draft due: November 12
# 6 Oral Presentations begin November 18
# 5 Final draft due: 2™ class session f ollowing your oral, with all due by December 11

For projects 5 & 6 you will write a proposal, which you will communicat e in both a written paper (# 5)
and an oral presentation (# 6). This type of writing and presentation is critical to the careers of
many types of scientists:
¥ Undergraduates sometimes write aresearch proposal to apply for funding for a summer
research job.
¥ Graduate students typically write a description of their proposed thesis project and/or an
original research project, and defend it infront of their thesis committee.
¥ Postdoctoral scientists of tenwrite aresearch proposal to apply for postdoctoral
f ellowships and j obs.
¥ Scientists inindustry and national laboratories write or present proposals and progress
reports that are critical in the determination of which research directions the company will
choose to initiate and to continue
¥ Scientists at colleges and universities writ e proposals and progress reports that are critical
for obtaining the funds to be able to pursue their research programs.
¥ Science entrepreneurs with an idea they would like t o market must convince others to invest
their time and money init.
¥ Science teachers write proposals to obtain equipment, start new programs, change curricula,
etc. Example: recent science curriculum change at Amherst High School.

Tips for writing your research proposal

The goal of aresearch proposal isto convey that the research is both important and f easible.
Ther e are many possible research projects that cannot be pursued with the finite resources that
are available. A company or funding agency chooses which projects to f und based on which are most
important to their goals (eg likely to result in a marketable product or likely to advance basic
science in an area thought to be important for health or technology). A successf ul proposal must
brief ly convey the importance of the project (how it will advance f undamental under standing or
result in important applications) and then describe a logical plan for the research (helps to
demonstrate f easibility). Persuade the reader that this project should be done!

| MPORTANT You are not expected to develop the idea for your proposal independently. | f you are
working in the research group, write about the project you are working on or planning to work on. | f
you are not working in the group, you should ask the prof essor or graduate students for a small
project to write about (something suitable for an undergraduat e summer project), and guidance in
developing a logical plan for the project (ie control experiments, etc). You could write about a
project that relates to experiments someone is alr eady doing or a project that they are hoping
someone will do soon. You@ need t o discuss ongoing projects with your group and read papers until
you under stand t he signif icance and appr oach of their research. Discuss ideas for an undergraduate



research project and choose one. Read mor e paper s and have mor e discussions to help you develop
your planfor the research project. Your project must be distinct from any other inthe class.

Tips for writing your teaching proposal

The goal of your proposal is to per suade someone that you have a compelling approach to t eaching
one or afew chemistry concepts. You need to explain how your approach makes the material
especially exciting to the students (the hook) as well as how you will make the concepts clear (the
science content). You should pitch it to an audience of your peers (chemistry majors or BS
graduat es) who are choosing t opics and approaches f or teaching a college chemistry course. Focus
on how you will convey the chemistry: write persuasively about science for a science audience.
Persuade the reader that they should adopt your ideas for teaching their chemistry course!

You may have anidea for a hook Ba chemical topic inthe news or a chemical angle of a movie or
other popular media. Or you may get an ideafor the ookOf rom a f aculty member. Then you will
work on your own to develop the rest of the proposal. Your proposal may contribute to future
chemistry cour ses at UMass. For example, Prof Jeanne Hardy has a list of CSI episodes with
chemistry content. Your proposal could outline the use of some CSI scenes/ events for teaching a
coherent set of chemistry concepts. You must propose something clearly distinct from other
students inthe class (eg, different CS| episodes and chemistry content).

Your proposal should be organized as f ollows.

I Aim DBriefly state the objective of your project (one paragraph in proposal; one
sentence in outline).

Research: Briefly mention why this work is important (you'll say more inthe following
section).
Teaching: Clearly state the MookQ the intended audience, and the chemistry concepts.

II. Background & Significance BPut the proposed work in context Bhow will it build on
prior work inthe field and why is it significant: why do we care? Be concise (1-2 pages).
Ref er to specific figures you planto include.

Research: End with a brief statement of what your project will pursue: hopef ully this
builds naturally on the previous research that you've just described.

Teaching: You may want to address questions including: Why are these concept s
challenging to learn? Why are they important ? What are the current approachesto
teaching these concepts? Why is your hook compelling? You can find publications on
teaching ideas, for instance in the Journal of Chemical Education. | f you base your
proposal on these ideas, be sure you are integrating ideas from several sour ces, not
mer ely one article.

ITT. Research Design or Teaching Plan BThis will be the majority of the proposal (3-4
pages) and will provide a logical plan for the project. Subheadings are a good way to lead
the reader through your plan. For your outline, list in alogical sequence the subheadings
or topics you will cover to convey your plan. Ref er to specific figures you planto include.
Research: Use subheading like Synt hesis, Fluorescence Titrations, etc and be sure to
convey the logic of your planned experiments, NOT a detailed protocol or recipe for
each.

Teaching: Use subheadings that convey the sequence you will f ollow in your lesson,
especially the concepts you will teach.



Iv. References - You must follow proper formatting for your ref erences (see example in
outline). We strongly recommend using citation sof t ware such as Ref works (available to
you through the library, or other program your group prefers): it makes your lif e easier!
Research: Your proposal builds on previous work in your group and other groups.
Citations are important both to credit other scientists for their contributions and to
build a case that your proposed project is well-supported by published work (f or
example, to demonstrat e signif icance and f easibility). You should cite at least 5 articles
published in scientific journals (these, and not web sources, are recognized as credible
in scientif ic circles because they are peer-reviewed). Remember to cite publications
beyond t hose of your own research group.

Teaching: You® need to give proper credit to all your sources. Ref erences that bolster
your case for using your teaching approach are a plus.

V. Figures - | nclude caref ully chosen figures to help you convey the important points of
your background and experimental strategy or of your teaching plan. You may insert the
figuresinthe text or put them at the end, but they are not counted in your 5 page limit.
All figures should be mentioned in the text (referred to by number, inorder). With
each figure provide a legend: Figure n. Title. Description. You must provide proper
citations for all figures unless you make them yourself : @rom xx,0or Gdapted from xxO
if youmodify the original figure.

VI. Acknowledgements - | nclude a statement recognizing the contributions of othersto
your proposal. Possible scenarios and examples include the following: (1) (OThis research
proposal describes a project | am conducting inthe Lahti group. | would like to thank
Prof Lahti and graduat e student Josephine Smith for discussions that guided the
development of this proposal.0(2) (his research proposal describes a project being
conduct ed by Josephine Smith in the Lahti group. | would like to thankEQ(3) (This
research proposal describes a project that isinthe planning stages in the Lahti group. |
would like to thankE.O (4) O'his teaching proposal describes an approach being used by
Joe Smith, Best High School. | would like to thank E for helpf ul discussions.O(5) Ohe
MookOf or this teaching proposal was suggest ed by Prof Hardy E | would like to thank
EOAIso not included in 5 page limit.

Both the paper (maximum of 5 double-spaced pages, not including f igur es and acknowledgement s)
and 10-minut e oral presentation should be pitched at an appropriate level for a scientific audience
of chemists (not for specialists in your research area). Fitch it to your classmat es.

Due 10/23 - Specific Aim and Outline.

Be sure to follow the organization described above: see sample below. Choose caref ully what topics
you will include in sections I 1 -111 and list these in a logical sequence that conveys the importance
and f easibility of your proposed project.

Make your outline as clear & complete as possible so that you can get the most useful
feedback during your conferences.

Good luck with this most creative part of the course!



Sanple outineBbased on a student research proposl
l. Specific Aim

To determine whether Tyr62 essential to the activity of Ni superoxide dismutase by making a
Phe62 mutant and measuring its activity.

Il. Background & Significance

Superoxide dismutases important for protecting cells against oxidative damage

Ni superoxide dismutase is a novel enzyme

Tyr radical maybe important in mechanism; 2 Tyr are conserved = candidates (Figure 1)
Proposed experiments will test whether Tyr-62 is critical to function by measuring activity of
Phe-62 mutant.

lll.  Research Design
Logic of exp design
Change Tyr -62 to Phe because similar size and aromatic but can’t form radical.

If mutant has radical, mutate other Tyr
If mutant has no radical, measure its activity

Mutagenesis

PCR method
Primer design
Sequence mutant

Expression, purification, & reconstitution

Overexpress — check with gel electrophoresis
Purify with nickel affinity chromatography
Add nickel to apoprotein

Characterization

EPR to check for radical — compare mutant and wildtype (Figure 2).
Activity assay (xanthine oxidase assay) — compare mutant and wildtype (Figure 3).

Conclusion

Goal is new insight into mechanism — possibly different for Ni enzyme
Understanding mechanism ultimately helps develop treatments for diseases related to superoxide
dismutase

V. References (List at least 3 articles you think you will cite.)

use ACS format (with title):
1. Falke, J. J.; Hazelbauer, G. L., Transmembrane signaling in bacterial chemoreceptors.
TrendsBiochem Sa 2001, 26, (4), 257-65

V. Potential Figures (List of figures you will use to help convey your plan.)

Fig 1. Protein structure showing location of active site and target Tyré62 (and
other conserved Tyr)

Fig 2. Tyr radical signal
Fog 3. Figure explaining activity assay



