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Biology 111     

Molecules, Genes, & Cells

Fall 2008 Syllabus

Class Meets: MWF 8:30-9:20 Chambers 1006


Lab meets: R at 8:30 am and 1:30 pm Watson 147   

Instructor: Sophia Sarafova, Ph.D. 
Office: Dana 263
Lab: Dana264
Contact information:  704-894-2338 (office), 704-892-0977 (home), email: sosarafova@davidson.edu


Office hours: M, Th 10-11:30am, F 11-12, and any other time by appointment 

Prerequisite: 
I assume knowledge of high school chemistry. If that is not the case, this class will be very difficult for you and you should come and talk to me 

Attendance: 
There is no official lecture attendance policy, but class participation is noted, highly encouraged and rewarded. Lab attendance is mandatory and cannot be made up.  If you know you will miss a lab period due to an excused commitment it is your responsibility to speak with the instructor no less than two weeks in advance to make alternate arrangements.  

Your First Lab is this Thursday 8/28!  Do not miss it!
Email: 
We will make some announcements via email.  Please check your email regularly.  If you miss a class it is your responsibility to get notes and announcements from a classmate.
Web sites:
blackboard.davidson.edu
Log in to access the syllabus, course documents, view grades, etc.
www.bio.davidson.edu/bio111 

Information for all Bio111 students - including animations, illustrations, and web reading assignments noted in The Study Guide
thelifewire.com 

Your textbook’s web site.  It contains many good animations noted in The Study Guide.

Books: 
Life: The Science of Biology 8th ed. (a traditional textbook that we will use like an encyclopedia)

Study Guide & Lab Manual Fall ‘08 ed. (your starting place for reading assignments)

A Short Guide to Writing about Biology 6th edition by Jan A. Pechenik (all you need to know about writing your lab reports and oral presentations)

Grading:

	Grading scale
	B+   87-89
	C+   77-79
	D+   67-69
	

	A   95 -100
	B   84-86
	C   74-76
	D   61-66
	F   0-60

	A-   90 -94
	B-   80 -83
	C-   70 -73
	
	


	25%
	Lab participation and reports
	•  3% on 3 lab write-ups -1% each (see lab schedule)

• 10% on group IDH and Chlamydomonas reports (oral and written) - 2.5% each; 

• 12% on Ames written (individual) & oral (group) reports - 6% each

	48%
	Reviews and Quizzes
	• 12% Review (unit I ) 8% Quiz (unit II) 12% Review (unit II) 16% Review (Unit III)   

	5%
	Selected Study questions as homework  and

Clicker participation
	• announced every Friday; bring to class on Monday by 8:30 am  for collection, only 12 people’s work will be collected each time at random, but no less than 3 assignments will be collected per person over the semester. Make them count.

	22% 
	Final Exam
	• cumulative with emphasis on Unit IV  

	+/- half a grade
	Participation
	• Possible adjustment to your final course grade


General Information

Biology is a rapidly evolving and exciting field.  We will be discussing topics that have been studied for hundreds of years as well as results that are hot off the presses.  Many important biological questions simply do not have complete answers.  This course is not a traditional biology course that follows a textbook faithfully.  Although we cover most of the same topics as a traditional intro bio class, we will learn the information in the context of interesting questions and delve into the cellular and molecular details on a need-to-know basis. This is the way the adult brain normally learns in “real life”. You do not read an encyclopedia for fun, but use it as a reference to learn about topics of interest. In this class we will use the textbook as an encyclopedia to give us the facts we will need to answer questions like “How does the heart pound faster during stress?”. The questions of interest we will cover are in The Study Guide, developed by several faculty members here at Davidson. Read The Study Guide thoroughly as it serves as the guiding framework for the course. 

There are four types of reading assignments:

1.
Overview Reading - skim the background readings to get an idea of the overall topic and provide background information that you may have forgotten.

2.
Focused Reading - as the name suggests, the focused reading assignments should be read more carefully.  You will need to understand the information in these readings thoroughly.
3.
Web Reading – links are provided to further reading on the web, which will help you visualize the material better.
4.
News Items – tidbits from recent publications to show you the relevance of what we study. Feel free to find additional ones in the press in places such as the New York Times, Science Times every Tuesday.
The Study questions you should answer in writing. The more of them you answer the more prepared you will be for the Reviews, because the Study questions will be the source for the questions on each test. To assure more regular study habits, each Friday I will assign several questions for you to be prepared to hand in on the following Monday. I will collect only 12 assignments each time in a random fashion (i.e. I may call on you 2 times in a row) and return them with comments. This will give you a chance to find out what I expect from you; for example what do I consider to be a complete answer. 

Given the amount and nature of the course material, it is imperative that you come to class prepared and that you participate. Each of you should read the material for the day’s lecture before coming to class.  BIO111 IS NOT A SPECTATOR CLASS – I will not be doing all the talking and I will not answer my own questions, but I will help you reach a logical answer. Because we simply do not have enough class time to cover every aspect that you will be expected to understand, make it a habit to ASK QUESTIONS - use class time as a resource for understanding particularly difficult material.

Exams: 
All three reviews will be closed book, take-home formats that will require you to work independently following the honor code.  Each review will emphasize the material in a single unit.  The final exam will emphasize material from unit IV as well as cumulative material from units I-III.  All take-home exam responses must be typed and well written; knowledge is most useful when you can communicate clearly.  You must keep both electronic and graded hard copies of all exams and assignments as important backups until after you have received your final course grade. 

Lab Prep:  
Come to lab prepared.  Read the lab protocol before lab. Lab work requires organization, patience, and perseverance.  Failure to attend to details in the lab may seriously jeopardize the outcome of your experiments.  The lab exercises are organized as four multi-session units.  The labs where we will introduce the background and procedures, will have a lab summary due on the Monday in class, and will be returned to you in lab on Thursday with comments. For some of the labs you will design you own experiments.  You will be forming your own hypothesis and testing them, a strategy that is the foundation of experimental science.  Then you will report your findings in oral and written formats. For further details see the lab schedule. 

Feedback: 
You will get formal feedback on your performance in this course.  We ask that students give us formal and/or informal feedback on what works well and what can be improved in this course so that you may learn more effectively.  Please make us aware of potential concerns as early as possible so that we can attend to them appropriately.  We cannot try to fix problems if we are not aware of them. 

Honesty: 
You are encouraged to develop knowledge and ideas from a large variety of resources throughout this course.  Many scientists get valuable ideas and feedback from conversations with their colleagues.  Such collegial conversation is encouraged in class and out of class.  Study groups are encouraged but all reviews & quizzes must be completed entirely independently.  Lab presentations and written reports involve group projects.  Please do not take risks (intentional or unintentional); ASK if you have questions, as plagiarism is an academic violation with severe consequences.  Reaffirm the Davidson Honor Pledge in writing and sign your name on every assignment you submit.  Assignments without the honor pledge will not be accepted.  The Davidson College Biology Department’s statement on plagiarism can be found at: www.bio.davidson.edu/dept/plagiarism.html

My expectations of you

1. Take your studying seriously (it will take less time to do it that way). The subject matter is anything but easy, and you will be required to think and draw your own conclusions, rather than memorize the “correct” answer. 

2. Pay close attention to the wording of assignments; you want to turn in what is required and only what is required, no more and no less (another time saver)

3. Do your homework, regardless of the likelihood of it being collected for grading as the exam questions are based on it. 

4. Turn in assignments on time. Assignment deadlines are absolutely FIRM. There is a penalty for late assignments of 6% per day. Sports, other exams, and social activities are not acceptable excuses for late work.  Extension of due dates are only considered in unforeseen and extreme circumstances.  In an emergency, please request an extension before the deadline (if at all possible).
5. Be an ACTIVE LEARNER, which means that you are responsible for getting the most out of what the class has to offer. Specifically:

- Prepare BEFORE lecture and lab, so we can have a useful discussion of the material

- Come to class ready to ask questions on points you did not understand, or think are ambiguous, or unclear (for example “I understood X but can’t figure why you can conclude Y from information X”) 

- The health sciences make the news quite often these days. When you encounter a relevant point that reaffirms or contradicts what we have been discussing in class, bring it up for general discussion. 

- Study the terms necessary for each lecture, be able to define them functionally (i.e. be able to give an example that illustrates the use of the term) This will enable you to express your thoughts accurately and get your point across to the class more easily

- You are responsible for organizing your lab groups. It is likely to save you time in lab if you briefly discuss over lunch what will be happening in lab that afternoon, so you can ask any questions or clarify confusions early on.

- Use ALL resources available to you. That includes your classmates and your professor. Please note that working together on homework assignments is encouraged and is NOT a violation of the Honor Code as long as you write the final answer in your own words. In other words, discuss the questions to your heart’s content, but do not copy each other’s work.

6. Follow the Honor Code 

- never copy other people’s words, whether a published work, or your friends homework

- when describing other people’s work, summarize the points of interest in your own words and cite the source (it is OK to say Joe helped me answer this question and here is what I understand now)

- when in doubt, ask somebody (professor, hall counselor, RA, etc.)

- follow instructions on take home exams literally

- Reaffirm the Davidson Honor Pledge in writing and sign your name on every assignment you submit.  Assignments without the honor pledge will not be accepted.

-The Davidson College Biology Department’s statement on plagiarism can be found at:  www.bio.davidson.edu/dept/plagiarism.html

7. Be proud of your achievements and learn form your mistakes (easier said than done)


Lab Schedule & Reading Assignments 



* Week 1     
LM p 1-6 (LM= cream of study guide) AP p 1-3 (AP= brown pages of study guide) PB p. 151-156 (Jan Pechenik’s A Short Guide to Writing about Biology)
LAB: Intro, pipetting, biology tour, learning preferences, lab groups, safety, and calculating concentrations.
* Week 2    
LM p 5-15, PB p. 156-184 and p.187-191

LAB: Intro to spectrophotometry Materials and Methods section and properly labeled figures and tables due in class the following Monday
* Week 3 
LM p 16-33, PB p.191-199

LAB: IDH enzymatic activity Materials and Methods section and properly labeled figures and tables due for grade, Results due for comments in class the following Monday. Data from Week 3 should be used.
* Week 4     
LM p 34-43, PB 199-206

LAB: IDH enzymatic activity – experiments Result section due for grade, Discussion section due for comments in class the following Monday. Data from Week 3 should be used.

* Week 5
LM p 44-54, PB p.206-218 (also PB p.259-270 as you prepare for oral presentations)


J. Pechenik: Chapters 2, 5 and 9 

LAB: Discuss preparing lab reports, graphing, & oral presentations: Short presentation by students working in the speaking center Discussion section due for grade, Introduction, Title and Abstract due for comments by start of class following Monday
* Week 6 
LM p 55-56, PB 259-270 (also p. 72-82 for written report)

LAB: • IDH Oral Presentations & start PCR 
* Week 7 
LM p 56-59, PB p. 72-82

LAB: PCR Part II  IDH Lab Reports due at the beginning of lab
* Week 8    
LM p 56-59, PB p. 72-82

LAB: PCR Part III Genetic consulting and RFLP exercise
* Week 9    
LM p 62-77 
LAB: Using Microscopes; Intro to Chlamy flagellar regeneration

* Week 10     
LM p 77-79

LAB: Variations that Affect Chlamy Flagellar Regeneration
  

* Week 11
LM p 80-87, PB Chapter 4

LAB: Statistics & Data Analysis; Ames preparations

* Week 12 
LM p 88-95

LAB: • Chlamy Oral Presentations & Start Ames Test (read plates on Monday morning)
* Week 13     
LM p 96-100

LAB: Ames test part II
* Week 14     
no lab (Thanksgiving break) 
* Week 15 
LAB: • Ames Presentations

Lab Reports due in class on Wednesday 12/10

Lecture Schedule & Reading Assignments



• Week 01 •

M 08/25     
Introduction

W 08/27     
SG p 1-5 (SG = white pages)
Stress and sugar  What is a cell? What is a membrane? What is an organelle? Be able to identify organelles.
F 08/29     
SG p 4-10

Stress and sugar What is a polymer? a monomer? an amino acid? a protein? an enzyme? a covalent bond?

Homework assignment #1

 • Week 02 •

M 09/01     
SG p 10-12 (yes, we have class on Labor Day)
Stress and sugar What is a second messenger? a signal transduction cascade? a G protein? a nucleotide? a nucleic acid?; a protein kinase? a cyclic nucleotide?  phosphorylation? 
W 09/03
SG p 12-16 Stress and sugar  Describe how the cAMP cascade is turned off.
Pounding heart What is an ion? An ion channel? A concentration gradient? Passive vs. active transport?

F 09/05     
SG p 16-18
Be able to identify organelles.  How is Ca++ pumped into the ER?
Homework assignment #2

 • Week 03 •

M 09/08 
SG p 18-20   

Pounding Heart How does a muscle contract? What is actin? myosin? troponin? tropomyosin?

W 09/10  
SG p 20-25

Running legs What is membrane potential? An action potential? Be able to describe a synapse. How does the Na+/K+ pump work?
F 09/12      
SG p 25-29

Running Faster What is exocytosis? What is a neurotransmitter? What is a neurotransmitter receptor? What are synaptic vesicles? How do SVPs (synaptic vesicle proteins) regulate neurotransmitter release? 

Homework assignment #3

 • Week 04 •

M 09/15      
SG p 25-29

Running Faster (continued) 20min quiz
W 09/17      
SG p 29-33 

Signal transduction & development How does an egg know when it's been fertilized? 

F 09/19    
SG p 33-35

Signal transduction & development (continued) END OF UNIT I MATERIAL

No homework, prepare for test


• Week 05 •

M 09/22 
 In class discussion of any and all questions on the material in Unit I 

• Review #1 available after class (due by 8 AM Thursday 09/25)

W 09/24     
•SG p 39-41

UNIT II What is mitosis? Describe the events. What is meiosis? Describe the major events. Compare meiosis and mitosis. 
F 09/26     
SG p 41-48 

Classical genetics What is a pedigree? Be able to interpret and construct a pedigree. What is a recessive trait? A dominant trait? A codominant trait? What is an allele? A phenotype? A genotype? Be able to use a Punnett square to predict the genotypic and phenotypic ratios of offspring.

Homework assignment #4


• Week 06 •

M 9/29     
SG p 48-50

DNA – structure and replication What is a gene? What is the one gene one polypeptide theory? What is a codon? How does genetic sequence lead to the production of a protein? Describe the major events of DNA replication.  How is DNA sequenced?
W 10/01     
SG p 50-54

Transcription Describe the major events of transcription. What are introns, exons, promoters, enhancers?
F 10/03     
SG p 54-55

Protein synthesis and post-translational processing What are nonsense, insertion, deletion, frameshift, and missense mutations? What are the consequences of each type of mutation? What is a lethal mutation? 

Homework assignment #5

 • Week 07 •

M 10/06      
SG p 55-57

Gene expression & Sickle Cell Anemia How does the hemoglobin protein differ between individuals with and without the disease? How does the gene differ? 
W 10/08     
SG p 58-66 

Sickle Cell continued (end of material for quiz)

F 10/10
 
SG p 66-75

Cystic Fibrosis: Independent assortment and linkage How do you begin to search for the CF gene?
No homework, get ready for the quiz


• Week 08 •

M 10/13    
no class (fall break)
W 10/15  
In class genetics quiz 
F 10/17     
Cystic Fibrosis Mapping the gene. What is a restriction enzyme? An RFLP? Non-coding DNA? A linkage map? What is a Southern blot?

Homework assignment #6


• Week 09 •

M 10/20 
SG p 76-83

A genomics approach to the CF gene - How do genomic approaches help us understand disease?

W 10/22
SG p 76-83  
Cystic Fibrosis - identification of the CF protein and understanding the mutation


F 10/24 
SG p 83-86 (Family Weekend)
Huntington's Disease SG p 83-86



Homework assignment #7 

 • Week 10 •

M 10/27     
SG p 83-86

Huntington's Disease (continued)
W 10/29    
SG p 86-87   

Sex-linked genetic disorders What are sex-linked traits? Patterns in the family tree
END OF UNIT II MATERIAL
  

F 10/31 
• In class discussion of any and all questions on the material in Unit II 

• Review #2 available after class (due by 8:30 AM Monday 11/03)    
 




 • Week 11 •

M 11/03     
SG p 88-92

Intro to Bioenergetics Define energy and entropy. How is light energy converted to chemical energy? Distinguish between exothermic and endothermic reactions. Why is ATP a good energy source? How (where) do chemicals store energy? 
W 11/05 
SG p 92-98

Photosynthesis - Light reactions What is photophosphorylation? What gets phosphorylated? How does a chloroplast convert light into ATP? How are NADPH and O2 formed via photosynthesis? What is an electron transport system
 
F 11/07 
SG p 98-102 

Photosynthesis - Calvin-Benson Cycle What is rubisco and what does it do? Explain the inputs and outputs of the Calvin-Benson cycle. How does a plant cell store light energy as glucose?


Homework assignment #8 

 • Week 12 •

M 11/10 
SG p 102-112

Glycolysis & the Citric Acid Cycle How does the citric acid cycle oxidize glucose and water? What are the inputs and outputs of glycolysis, the citric acid cycle, and cellular respiration?

W 11/12 
SG p 102-112

The Citric Acid Cycle and Cellular Respiration How are glycolysis and cellular respiration related to photosynthesis? How much ATP is produced by glycolysis? In the citric acid cycle? cellular respiration?
 
F 11/14 
SG p 112-114

Tetanus shots after a flood? How does an anaerobic bacteria cause lock-jaw (tetanus)?
 

Homework assignment #9

• Week 13 •

M 11/17 
SG p 115-116

Vegetarians & tofu Where does a plant get nitrogen? Why are some plants much better nitrogen fixers than others? Why do vegetarians need to combine grains and legumes during meals?

W 11/19     
Unit IV  Cancer Understand the difference between localized vs. metastaticized tumors. Understand how cyclins and CDKs interact.

F 11/21 
• In class discussion of any and all questions on the material in Unit III 

• Review #3 available after class (due Monday in class)

• Week 14 •

M 11/24 
SG p 118-126  Cancer

W 11/26     
no class (Thanksgiving break)
F 11/28 
no class (Thanksgiving break)
 

 • Week 15 •

M 12/01 
SG p 126-131 
Cancer What is ras? How does an oncogene differ from its protooncogene? How do G proteins work?  Do oncogene protein products usually exhibit dominant or recessive actions within a cell? Cancer predisposition

W 12/03 
SG p 131-146  

HIV/AIDS How does HIV get into cells? Why does HIV only infect a few types of cells? How do AZT and protease inhibitors work? Why is there no vaccine for HIV
F 12/05 
 SG p 147-151
 
HIV/AIDS How does the ELISA assay detect HIV infection? What positive and negative controls are required? How does a Western Blot detect HIV infection? What controls are required?

Homework assignment #10


 • Week 16 •

M 12/08     
 SG p 151-155 

Genetic Engineering what are genetically engineered organisms? are they useful to science? to agriculture? Why are they controversial? What is cloning?

Final available. If you pick it up, you can’t come to the review session on Wednesday

W 12/10 
 I will be available for discussion of any and all questions on all of the material.  

Final available for pick up after discussion/question session. 

Final due by 10:30 AM 12/17  

 

