EE 400/546: Biological Frameworks for Engineers
                                                                            January 21, 2005


Introduction to the "Breakthroughs in Biology" series

(required for graduate students enrolled in EE 546; optional for everyone else)


  Up to now, most scientific information has come to you in the form of textbooks, websites, and articles intended for general audiences.  These sources have the advantage of being relatively easy to understand.  However, they don't give many details about the specific experiments and analyses that underlie our current understanding of how cells and organisms work.  These details can often be found only in the technical literature -- the original journal articles in which scientists describe their experimental procedures, results, conclusions, etc.  Scientific literature has some important advantages of its own, including currency, accuracy, and completeness.

We say that the literature has currency because it generally includes the most up-to-date scientific information available at the time of publication.  Textbooks and other sources are usually slow to incorporate new data, especially if the new data don't tell a clear, logical "story."


Scientific literature also tends to have greater accuracy than secondary and tertiary sources, which frequently distort the literature on which they are based.  Often you must return to the original literature to reach a firm conclusion on a controversial issue (if a firm conclusion is possible at all).


Finally, the literature describes the details of scientists' procedures and data with greater completeness than any other source.  If you wanted to replicate one of my experiments (or give it a new twist), you would want to read the journal where I first published my study because that would be your best way of finding out exactly what I did. 


Because of the above issues, the ability to read and interpret the scientific literature is essential for anyone pursuing a career in the sciences.  In this class, you will hone these skills by examining a few milestone articles in which important discoveries (“Breakthroughs in Biology”) have been reported.  Each article will relate directly to lecture material and thus will enrich your understanding of the lectures.  Furthermore, each article will come with a study guide designed to alleviate confusion and focus your attention on specific parts of the article.

Reading journal articles is definitely a challenge, but the rewards are substantial.  Not only will you gain the satisfaction of mastering some difficult material, you'll get better and better at extracting useful information from highly technical documents -- a key step toward becoming an independent scientist.

GENERAL  TIPS  FOR  READING  SCIENTIFIC  LITERATURE


As you may know, biology journal articles generally consist of the following sections: Abstract, Introduction, Methods, Results, and Discussion, usually in that order.  If your goal is to understand an entire article, it often makes sense to try to read all these sections in the order in which they are presented.  However, when you pick up an article for the first time, try to plow through it somewhat quickly so that you don’t get hung up on small details (particularly in the Methods) that may or may not be important.  (If they do turn out to be important, you can always come back to them later.)  In your first pass through the article, your primary objective should be to determine the question was addressed by the study and the answer that was obtained. 

Once you’ve finished reading the article, read it again.  You’ll be surprised at how much more you’ll absorb the second time around.  During this second reading, try to nail down a few more key points:  Why is this area of research important (as described in the Introduction)?  What specific measurements (as described in the Methods and Results) support the researchers’ conclusions?  What do the figures and tables mean?

Please note that we do not expect you to completely master each article before we discuss it in class.  In fact, a large chunk of each discussion will be devoted to clarifying issues that you found confusing.

GRADING


For graduate students enrolled in EE 546, 10% of your final grade will be based on your performance in this literature discussion series.  Specifically, your grade will be determined by the following three factors, in descending order of importance: (1) your attendance record; (2) your willingness to participate (ask and answer questions); and (3) the insightfulness of your questions and comments.  You may miss one of the six required discussion sessions without being penalized grade-wise; I strongly recommend saving this one excused absence for a week when you have the flu, job interviews, 60 hours of homework, etc.
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