Biology 450 

Biochemistry Capstone Seminar

      Spring 2011

What do cells talk about? – Molecular conversations about life, death, and change.
Sophia Sarafova, Dana 263, x2899, sosarafova@davidson.edu
Class Meets:
TR 9:40-10:55 

Chambers 2196



Office hours:
TR 2-4pm or arrange another time with me by email or otherwise 

Course Description: This capstone seminar is intended for senior undergraduate students pursuing a concentration in biochemistry. It is designed to promote synergy between the knowledge acquired in biology and chemistry classes to achieve a new perspective via the lens of biochemistry. Students from diverse major backgrounds, who have fulfilled the other course requirements for the concentration, will be encouraged to integrate concepts from their major disciplines with the key concepts of biochemistry by reading and critically analyzing the original scientific literature on the broad topic of signal transduction and regulation of gene expression. 
Prerequisites: Biochemistry (Che361 or Bio303), another 300 level biology class from Group A

Materials: Reading materials will be selected primarily from the primary literature and will be made available via blackboard. The introductory biochemistry textbook used in your biochemistry class will serve as one source of reference. An optional textbook “Biochemistry of signal transduction and regulation” by Krauss ISBN 978-3-527-31397-6 does an excellent and very thorough job of synthesizing the most current information about all known cell signaling, but it fails to include any insight into the discovery process or methods used to derive this information. Thus, it will be used as a reference book as well and will be available in the Bio Lounge.

Goals:  In this seminar the students will:

· Make connections between concepts learned in all science classes and understand them as a part of a continuum instead of separate ideas

· Collaborate with fellow students of different scientific background, each serving as the expert in their field

· Become familiar with the practical side of the scientific process from funding to peer reviewed publication

· Learn to identify relevant literature and to distinguish between essential and superfluous contributions to a topic by presenting a literature review in oral and written format 

· Learn to effectively navigate literature, molecular and structural databases on line
· Learn to efficiently read and comprehend a scientific paper, including the key question, approach and outcome by preparing an annotated bibliography for their literature review
· Learn to critically evaluate experimental design and data interpretation, and propose alternative approaches by presenting and evaluating scientific arguments from the literature
· Become familiar with the techniques used to investigate biochemistry questions, such as the relationship between structure and function, specificity, kinetics and thermodynamics of molecular interactions, and interconnectivity and regulation of pathways (metabolic, signaling, repair, etc.)
Expectations: Students will be expected to
· Spend a minimum of 3 hours a week engaged in the research, reading and analysis of the primary biochemistry literature (this is the “lab” portion of your class) and at least as much time working on assignments, preparing and practicing oral and written presentations, attending appropriate seminars by outside speakers, etc.

· Actively participate in the learning process by asking question, proposing solutions, and generally engaging in scientific argument throughout the seminar
· Work collaboratively with their peers, making intellectual contributions to all projects

· Will strive to recognize the value of integrating approaches and information of many fields of study and appreciate the relevance of the material to many aspects of daily life
· Self monitor their progress towards achieving the learning goals outlined in this syllabus
Evaluation: 







Due date:
Weekly assignments, participation, feedback 15%


every meeting
Annotated bibliography 5%





week 4
Background lecture on your chosen topic 10%



week 5-10
Review Article /Literature Review 20%




week7 draft, week 10 final
Journal club style paper presentation 10%



week10-15
Performance as discussion leader (2 x 5%)



week10-15
Proposal for future experiments on your chosen topic 30%
week 13 draft for feedback, final due on reading day
List of some topics of potential interest:
· The five senses – structure and function of the receptors for light, smell, touch, sound, and taste and their signal transduction pathways and regulation

· Regulation of the cell cycle – how do the checkpoints work?

· Cancer – failure to regulate the cell cycle (p53 structure and function)

· Covalent modifications during signaling – phosphorylation, ubiquitination, SUMOylation, lipidation
· Allosteric modulation of protein function (enzyme kinetics, ligand binding, channel opening/closing, etc.) during signal transduction

· Modeling of signaling cirquits and networks

· Signals that activate DNA modifying enzymes (DNA repair, AID and APOBEC in mutagenesis, DNA ligases, polymerases, topoisomerases, etc.)

· Secretion as an outcome of signaling (membrane fusion, SNARE, Ca2+, etc.)

· Chromatin remodeling as a means of regulating gene expression – HDAC, HAT, histone acetylation and methylation

· RNAi molecular machines as a means of regulating gene expression

· Regulation of cell motility - chemotaxis, magnetosomes, actin polymerization, reorganization of the MTOC 

· Interesting receptors and their ligands-  S1P receptor, Toll receptor family, CFTR, T cell receptor, MHC, TNF receptor, TLR, etc.
· Single molecule approaches

· Anthrax biochemistry

· Multidrug resistance

Weekly Schedule (* material to be chosen by instructor; ^additional instructions; #chosen by students):
Week 1
Intro, organization, expectations

Why study signaling? – principles of signaling; let’s derive a framework


Reading – chapter 1 of Krauss; 1 review article*
Assignments – summary of review article to be discussed; paper* deconstruction exercise^ - do the writing-of-a-result-section-from-a-figure part in class – handout^, the rest at home 
Talk about topic selection
For next time paper discussion exercise on 1 figure

Week 2
Regulation and measurement of enzyme function

Reading –chapter 2 of Krauss, 1 review article*

Assignments - bibliography assignment^ (library visit for refworks tutorial); Review assignment^ introduced and students select topics (due by email by week 3); 10 minute paper exercise^ (after Discussion of deconstruction exercise in terms of paper structure), Brainstorm about other approaches and discuss deconstruction exercise in terms of paper conclusions and data interpretation, experiments and controls; Introduce paper discussion exercise^ to be done at home on the assigned research paper for the week



Week 3
Regulation of gene expression – principles and framework 

Reading – chapter 2 of Krauss, 1 review article*, 1 research article*


Introduction of the narrow research article topic by instructor 


Each student discusses one figure according to the paper discussion guidelines 

Students sign up to introduce a paper topic from a list (should not contain topics they have already chosen for their Review paper) and lead discussion for the next 5 weeks

Week 4-8
Student selected topics# (not the topics of their Review articles), papers* selected by instructor

Students responsible for assigning background reading and introduction of topic (this is practice for
the background lecture they will present on their research topic); student-lead discussion

Each student responsible for a figure analysis from the research article
Week 9-15
Individual presentations start – one student presents background on their topic#, one student presents an entire research paper# journal club style. All students responsible for discussion.
