Some Random Points on Proposals
Rationale and Scope

Some points regarding the rationale and scope section (as we won’t have class this week).
General Structure

After the significance statement describing why your objectives are relevant in a wider context, you want to use the rationale and scope section to provide a literature review and show why you have identified a good opportunity to tackle those objectives. In that way, this section is similar to the introduction to a manuscript. For example, for a recent proposal on temporal changes in the population structure of Puget Sound herring, we used this section to explain that (i) the availability of herring scales from the WDFW, (ii) our expertise in analyzing DNA from such scales, (iii) recent advances in the analyses of population genetic data, and (iv) the availability of additional biological data make this an excellent opportunity to investigate the demographic dynamics of marine fish populations (which was explained and discussed in the significance section). The ‘Rationale & Scope’ Section is therefore your opportunity to introduce your study system and species in detail. 
Again, start broad, and funnel the reader into more specific detail. Don’t describe specific methods you will use (that happens in the next section), but discuss the background of your research and why you and your team are well placed to address the question. Although this section is primarily aimed at the reviewer (i.e. the specialists in your field), you should make sure that anybody with a general biological education can understand it. Avoid jargon.

When reviewing the literature, don’t describe entire papers in great detail, but synthesize the available literature to funnel the reader to your specific project (see example below). Although you are expected to review the literature, don’t expect the reader to check out those references – the rationale section should be understandable without additional references. Choose carefully which papers to cite – each field has its key references, and their absence would upset reviewers. However, indiscriminate citation of all papers available gives the impression that you can’t identify important contributions. Use the available literature as a guide which papers are important and need to be cited. Furthermore, if you work on a controversial subject, make sure you cite papers arguing for as well as against your view – biased citations are unimpressive in manuscripts as well as proposals. When identifying a gap in knowledge, be very careful with your wording – you can never be certain if somebody didn’t allude to your point at least as an aside in the discussion.
It’s difficult to provide guidelines for the length of this section. For this class, an average of 2-3 pages should work, but it really depends on your project. Some projects require more justification in the rationale section, others more in the methods section. Keep in mind that the entire proposal shouldn’t be longer (but also not much shorter) than 10 pages.

Graphs and Tables 

This is a good section to loosen up with graphs and tables. It’s fine to use graphs from published papers (but acknowledge the source).  You may also want to include a map if appropriate.

If you think it’s helpful, this section could also contain the conceptual model you produced. Especially for complex and multidisciplinary projects this may be advisable because it shows clearly how different parts of the project interact and can be integrated to achieve the overall objectives of the study. In a modeling study, you may want to include a model diagram either here or in the methods section.

Remember, the aim of graphs is twofold – primarily you want to present pertinent points, but you also want to make your proposal a more interesting read. As a reviewer, I dread nothing more than having to go through 15 pages of tightly typed text without any illustrative aids. I suspect other reviewers feel the same. A pretty picture of a fish, in particular if it illustrates a point, can therefore be very useful – have a look at Ted Pietsch’s anglerfish proposal. Graphs and tables also allow you to play around with formatting – by resizing them you can make sure that you fill the 10 pages, but don’t overrun. 
Preliminary Data
The need for preliminary data varies among funding agencies – the NSF is very keen on it. Sarcastic voices advise that ideally you would have the project done by the time you apply for it. This is exaggerated, but the NSF is for the most part a very risk-averse agency – that means, you need to demonstrate that your objectives are achievable and that something will come out of the project. Negative results are results, but they need to be reasonably conclusive.

Additionally, you would like to show that you are the expert in the field by emphasizing your own research. As a new PI, that’s clearly difficult, and this is part of the reason that new PIs have significantly lower success than previously funded researchers. Because of that, it is often advisable to apply for your first grant in collaboration with somebody experienced in your field. In any case, if you can’t show off own results, you can refer to previous projects of the group you work with (e.g. the Alaska Salmon Program, the WET lab, etc).


The NSF requires a specific section ‘Results for previous NSF support’, which should include all results obtained by previous NSF funded projects, even if unrelated to the proposal. The main point of this section is to provide evidence for you productivity – reviewers are often specifically asked about the past record of PIs. For example, if you had a three year NSF grant before and you got only one publication out of it, you probably have a problem. Keep this in mind for any project you do – the phrase ‘publish or perish’ is very true for many funding agencies.
References:

References are important, because they show (i) that your proposed work is based on previous studies, and (ii)  that you have a good appreciation of the literature. Introduction, rationale and work plan all need to have some references.

Some points to consider:

Software

Use bibliographic software such as EndNote. Not only does it keep track of references for you, it also formats your reference list to a specific format. These days, you can download references directly from online databases (e.g. Web of Science, Google Scholar) and most journal web sites, saving you an awful lot of typing. 
What to cite?

Try to stick to peer reviewed journal articles, and cite grey literature only if absolutely necessary. Try to avoid webpages, unless there is a specific reason to cite them – even in that case, consider source and credibility of the information.

Try to find papers that are well respected in your field. It usually helps to cite a few Nature, Science and PNAS papers, because it suggests that your topic is material for those journals. 

Try to cite fairly recent papers – a few very recent papers, or papers in press, suggest that you are up to date with the literature.

Cite only papers that you have actually read. Citing papers from reference lists of other publications may lead to miscitations that can easily be spotted by reviewers who have read the original paper.

Use reference notations: 

e.g. – exempli gratia – for example;

i.e. – id est – that is;

cf. – confer – compare.
(Incidentally, et al. after the first author stands for et alii (m), et aliae (f) or et alia (n) – and others. The abbreviation avoids awkward gender issues)
Number of references:

Don’t use long strings of references to support a single point. For example, for the statement Microsatellites have recently come into widespread use in kinship analyses (endless references), I could easily cite 50-100 papers – better is (reviewed in Wilson & Ferguson 2002).

Specific studies:
Avoid describing specific studies in great detail. For example, for a recent proposal on selective genetic differentiation in Pacific cod, there was one very pertinent study on Atlantic salmon.
Don’t write

Li et al. (2004) showed that untranslated regions of expressed sequence tags (ESTs) often contained microsatellites with considerable levels of variability. Vasemagi et al. (2005a) screened a library of 58 146 ESTs from Atlantic salmon and detected microsatellites in 1154 sequences. As EST libraries are highly redundant, and many sequences were not suitable for primer design, only 75 working microsatellite markers could be developed. In a subsequent study on anadromous and landlocked Atlantic salmon populations in Scandinavia, Vasemagi et al. (2005b) analyzed samples collected from the Baltic Sea, the White Sea, the Barents Sea and from two river systems: River Taipale and River Syskynjoki. Using three different statistical approaches, they detected 21 loci that showed selection over the entire sample set, and 18 loci, that showed consistent differentiation between geographic proximate population pairs. FST values
 at these loci ranged from 0.10 to 0.53, compared to 0.02 for neutral loci. Vasemagi et al. (2005b) also showed that genes of the Major Histocompatibility Complex (MHC) and the rainbow trout vitellogenin receptor were likely to be under selection.  Similar approaches could be used to search for loci under selection in Pacific cod. 

There are several problems with this paragraph (i) you have to read to the end of the paragraph (last sentence) to work out its relevance for the proposal, (ii) it presents a lot of detail which is either irrelevant for the study or would be better presented in the specific work plan, (iii) sentences start with the reference rather than the point that is to be made by the reference, (iv) the first sentence doesn’t provide much information about the rest of the paragraph. 
Better would be: 


Advances in sequencing technology and the availability of EST sequence data now allow a more directed search for such selected markers. Screening variation of highly polymorphic tandem repeats occurring in the untranslated regions of ESTs (Li et al., 2004) offers a cost-efficient means to scan the genomes of nonmodel species (e.g. Pacific cod) for large numbers of genes potentially influenced by natural selection. For example, of 75 EST-linked microsatellites, 18 loci showed evidence for selection at local and 21 loci at a broad geographic scale (Vasemagi et al., 2005b). Because these ESTs can be annotated to specific gene functions using information available at publicly accessible databases, functional inferences of the selection pressures involved can often be made. Once again, the differentiation found at selected ESTs can be orders of magnitude higher than that of neutral markers, and may distinguish populations inhabiting areas in close geographic proximity (Vasemagi et al., 2005a; Vasemagi et al., 2005b). Notably, however, ESTs provide a relatively large number of selected as well as neutral markers, which can be important for the analysis of observed patterns. 

Cite specific statements
Don’t write

Microsatellites in the untranslated regions of ESTs have been isolated from Atlantic salmon and could demonstrate selection at both broad and local scales (Li et al. 2004, Vasemagi et al. 2005a, Vasemagi et al. 2005b)

Better

Microsatellites in the untranslated regions of ESTs (Li et al. 2004) have been isolated from Atlantic salmon (Vasemagi et al. 2005a) and could demonstrate selection at both broad and local scales (Vasemagi et al. 2005b).

Reference list

Be accurate. Sloppiness in the reference list is often taken as a sign of general carelessness and lack of concentration. 
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