Mathematical Biology Final Project

Math 118 - Mathematical Biology
Spring Semester 2006
Due Date: Provide name of team-mate. In class, Wednesday, Feb 15.
Due Date: Provide titles and authors of the two papers. In class, Monday, Feb 20.
Due Dates: Give presentations. Monday Feb 27, Wednesday March 1.
Professors de Pillis,Guo,Milton,Schwartz

In this assignment, you will choose and read two scientific papers from the mathematical biology literature, and
create a presentation that summarizes and compares the studies. Here are the guidelines:

1. You will be working in teams of two. You will choose your own team-mate.

2. You will be responsible for choosing the two papers you will compare. Many different journals in a variety of
fields of biology and medicine include some modeling papers. See the list on the next page for some of the
journals we often look at ourselves.

3. Browse through the journal until you find an interesting paper. Your papers should present a model of some
biological process as its main focus. They may also present data or experimental results, but this should be
secondary. Check with one of us if you're not sure. Papers not to choose:

e papers involving statistical analyses of data (these can be interesting, but we’d like you to focus on
modeling)

e book reviews or other review papers (these review other people’s studies, rather than presenting their
own).

4. Once you've chosen your first article, choose another article that is related but is written by different authors
(it can be in the same journal or a different journal). One good place to find a related article is in the Literature
Cited section of the first paper. You might have to look through several cited papers to find one that is closely
related to the first one (some cited papers are tangential to the main subject). Another way to find related
literature is through a citation search on Web of Science. A link to Web of Science can be found through the
library web pages:

http:\\libraries.claremont.edu

From this page, click on the Databases link, the on the W link, and from there on the Web of Science link.

In addition, the following sites have links to a variety of modeling journals:

www.bio.vu.nl/nvtb/JournalsTB.html
WwWw.pubmed. gov

5. Develop a 25 minute presentation summarizing, evaluating, and comparing the papers. For example, you might
find two papers that come to similar conclusions. You might also find several different approaches to the same
question: for example, two different ways to model a similar problem. On the other hand, you may have
two papers that reach different conclusions. In your presentation, you should include answers to the following
questions for each paper:



(a)
(b) What modeling approach is being used (dynamic, optimization, probabilistic, or a combination)?
) How is the model formulated?

)

How is the problem solved (analysis, computation, verification)?

(e) What is the main conclusion of the paper?
Additionally, you should finally address:
(a) How did the two papers differ?
6. Timing: Divide up your presentation approximately into 8-8-9. In other words, alot 8 minutes to presenting
the key points and conclusions of the first paper, alot 8 minutes to present key points and conclusions of the
second paper, then use the remaining 9 minutes to compare and contrast the two papers.

Feel free to ask us for suggestions, help interpreting papers, etc.

Here are some journals that publish at least some modeling papers:

American Naturalist Seeley G. Mudd, and online via JSTOR or Blais
Bulletin of Mathematical Biology Sprague, and online via Blais

Ecology Seeley G. Mudd, and online via JSTOR or Blais
Evolution Seeley G. Mudd, and online via JSTOR or Blais
Evolutionary Ecology Research Seeley G. Mudd, and online via Blais

Journal of Mathematical Biology Sprague, and online via Blais

Journal of Theoretical Biology Seeley G. Mudd, and online via Blais
Mathematical Biosciences Online via Blais

Mathematical Medicine and Biology www3.oup.co.uk/imammb/

Proc. Nat’l. Acad. Sci. WWW.pnas.org

STAM Journal of Applied Math. Sprague, and online via Blais

Theoretical Population Biology Seeley G. Mudd, and online via Blais

European Journal of Mathematical Biology

Print copies of most of these journals are available either at Sprague or Seeley G. Mudd Science Library (AKA
“Pomona Science Library”, on the corner of 7th and College). Most of the journals are now also available online.
The first place to check is the libraries’ catalog (Blais), which usually has links to online sites if a journal is available
(in addition to giving the location of paper copies). Some journals have free sites, or are accessible if you connect
from a computer via the campus network. A Google search will usually find the journal’s online site pretty easily.

Some additional notes

A few notes on style:

e The standard citation style in scientific writing (at least in biology) is to cite the author and year in the text,
but not the page number. (The full citation should appear at the end of the paper.) In general, use the same
style as the paper you are reviewing, and you’ll be fine.

e Avoid using quotes from the paper. There shouldn’t be any reason to quote an author’s exact words, unless he
or she says something unusually contentious (unlikely in the papers you’ll be reading).

Some notes on the mechanics of scientific publication:

Scientists doing ecological research ultimately present their work to colleagues through scientific publications. These
are submitted to a journal, then sent by the editor to two or more anonymous (to the author) reviewers, who are other
scientists in the same research area. The reviewers evaluate the science and the writing, then send comments back



to the editor, who makes a decision about the paper: publish or reject. The editor then sends the paper along with
the reviewers’ comments back to the author. If the paper was accepted for publication, the author(s) usually have
to make a number of editorial changes. If it was rejected, they usually revise the paper according to the reviewers’
comments, then submit it to a different journal. A paper can only be submitted to one journal at a time.

It may surprise you to hear that authors have to pay a fee (per page) to have their papers published in most journals.
This is because subscriptions do not completely cover the costs of publication. Similarly, reviewers do not get paid
for their work; it is just part of being a contributing professional scientist. With most journals, it takes 1-1.5 years
between the time a paper is submitted and when it appears in print.

A few notes on plagiarism

In my experience, most instances of small-scale plagiarism are unintentional. When you’re taking notes on the
articles, be careful to distinguish between your own comments and direct quotes from the articles. That will help
you remember several days later which are your words, and which are the author’s. Here’s an actual example of
plagiarism, from a previous version of this assignment:

Original authors:

“Food storage is an important adaptation of many animals to temporally variable or unpredictable food supplies. ”
Student:

“Food storage is a very important adaptation of many animals to variable and unpredictable food supplies.”

A non-plagiarized version might look like this:

“Many animals collect and store food. This can be an important strategy in an environment where food resources
can be highly variable or unpredictable.”



