Biology 301 

Genetics

Spring 2008
Dr. Sophia Sarafova, Dana 263, x2899, sosarafova@davidson.edu
Class Meets:

MWF 10:30-11:20 

Chambers 2234

Lab meets:         
W 1:30-4:30, Th 1-4 pm 
Dana 256
Office hours:

T,Th 9-10:15, F 1:30-3:30 or by appointment by email


Prerequisites: 
Bio111, Chem115

Objectives:
In this class we will address the four fundamental questions of genetics – what are genes and how the work, how is genetic information transmitted, what are the sources of genetic variation, and how is gene expression regulated. 

Text 

iGenetics, A Molecular Approach by Peter Russell, 2nd edition



A short guide to writing about Biology by J. Pechenik, 6th edition

Web sites:
blackboard.davidson.edu
Log in to access the syllabus, course documents, announcements, etc.

http://www.aw-bc.com/geneticsplace/


We will be using some of the animations and interactive tutorials here
http://www.ncbi.nlm.nih.gov/  

recommended for primary literature searches


Attendance: 
There is no official lecture attendance policy, but class participation is noted, highly encouraged and rewarded. If you miss a class it is your responsibility to get notes and announcements from a classmate. 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.  

Email: 
Some announcements will be made via email. Please check your email regularly. 

Grading:

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

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

	A-   90 -94
	B-   80 -83
	C-   70 -73
	F   0-60


	25%
	Lab participation and reports
	• 3% Lab notebook

• 4% presentation of proposed project

• 5% paper - write up of all crosses

• 8% written research report on your project

• 5% oral (group) report on your project

	16%
	Project
	Semester-long project. Look at the schedule for a breakdown of the deadlines for the various parts

	32%
	Reviews (2)
	• 16% each 

	23% 
	Final Exam
	Cumulative

	4%
	Quizzes/homework
	Vocabulary quizzes, problem sets, etc. (weekly)

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


Honor Code
applies to this class like any other. You are allowed to collaborate on technical aspects of all individual project, but not on the content. For more information, see the Biology department statement on plagiarism http://www.bio.davidson.edu/dept/plagiarism.html. All reviews will be closed book and take home. Studying together, working on problems together, and explaining concepts to each other is a wonderful way to learn and is NOT a violation of the Honor Code, so use it to your benefit. If it can be arranged there will be a problem session each week, led by a senior student.

Lecture Schedule 

	DATE
	Topic
	Text Chapters
	Other assignments

	What is DNA and how does it Work?

	Jan 14
	Introduction, history DNA as the hereditary material 
	1 skim

2: 13-19
	Make an appointment to see me in my office before class Jan 25

	Jan 16
	Structure of DNA, chromosomes and genomes 
	2: 20-24, 27-34
	tutorials on DNA structure (links on Blackboard BB)

	Jan 18
	DNA replication

Intro to gene function
	3: 43-62

6: 112-115
	homework collected

view molecular model of DNA replication animation on textbook website

	Jan 21
	MLK DAY no class
	
	

	Jan 23
	Transcription and processing
	4: 67-79

5: 87-97
	View transcription and mRNA processing animations (BB)

	Jan 25
	RNA processing and start of translation
	5: 97-99

6: 119-128
	Animations to view – assignment on BB; Quiz

	Jan 28
	NO Class (conference)
	
	

	Jan 30
	The genetic code and how it was deciphered
	6: 115-119
	View movie (link on BB)

	How Are Genes Transmitted Between Generations in Sexual Eukaryotes?

	Feb 1
	Cell division: mitosis and meiosis
	12: 300-312
	Meiosis reading on line

	Feb 4
	Monohybrid crosses; intro to Mendel; rediscovery of Mendel; the chromosome theory of inheritance
	11: 271-282, 286

12:312-320
	

	Feb 6
	 Patterns of inheritance (including sex-linked and non-Mendelian); pedigree analysis and genetic counseling
	4: 79-81

11:288-291

12: 326-329

23: 639, 645-647 skim the rest
	

	Feb 8
	Gene interactions: alleles of one gene
	13: 339-348, 356-363; 11: 286-288
	Homework collected

	Feb 11
	Dihybrid crosses and independent assortment
	13:282-286
	Project proposal due

	Feb 13
	Crossing over and linkage
	15: 405-407; 412-421 16: 436-443
	

	Feb 15
	Linkage mapping
	15:408-411

16:436-443
	Quiz

	Feb 18
	Gene interactions of multiple genes
	13: 348-356

skim 7:138-140
	End of material for Review 1

	Feb 20
	Review of all material 
	
	Review will be posted on BB after lab on Feb 21

	What are the sources of genetic variation?

	Feb 22
	Gene mutation and repair
	7: 133-146, 149-152
	

	Feb 25
	Transposons, model organisms and mutational analysis
	7: 153-159 then skim through 165

1: 9-11
	Review 1 due before class

	Feb 27
	Chromosomal mutation: chromosome structure
	17: 453-466
	Reading assignment (BB)

	Feb 29
	Chromosomal mutation:

Chromosome number
	17: 466-473

12: 320-325

4: 79-81
	View animations (BB)

Homework collected

	March 3
	Spring Break
	
	

	March 5
	Spring Break
	
	

	March 7
	Spring Break
	
	

	DNA technology and tools

	March 10
	Bacterial genetics
	18: 481-498
	

	March 12
	Bacteriophage and virus genetics
	18: 498-505
	

	March 14
	Making recombinant DNA
	8:175-187, 189-190, 200-203
	View PCR animations

No quiz, finish projects

	March 17
	Recombinant DNA and genome sequencing projects
	8: 197-200; 10: 243-251 skim through 257; 

2: 34-37
	Project due

Quick Guide to Sequenced Gnomes (BB)

	March 19
	Structural genomics and DNA fingerprinting
	9: 216-218, 224-228

23: 635-636,
	Papers on BB 



	March 21
	Using DNA technology to connect genes, proteins, and functions (Part 1)
	8: 187-197
	Quiz

	March 24
	Easter Break
	
	

	March 26
	Using DNA technology to connect genes, proteins, and functions (Part 2)
	8: review chapter

9: 213-218; 222-224, 229-231
	Human genome project (BB)

	March 28
	Using DNA technology to connect genes, proteins, and functions (Part 3)
	9: 212-213
	Knockout technology  reading (BB)

	March 31
	Large scale analysis: functional genomics and proteomics
	10: 257-265
	

	April 2
	DNA testing for disease

Gene therapy
	9: 218-222, 231-232
	Read gene therapy information from the human genome project

	April 4
	Genetically modified prokaryotes, fungi and animals
	19: 232-233


	Additional reading on BB

	April 7
	Genetically modified plants
	19: 233-236
	

	April 9
	Review of material
	
	Review will be posted on BB after lab on April 10

	April 11
	Cloning – reproductive and therapeutic
	Cloning Fact Sheet
	Link on BB

	How is gene expression regulated?

	April 14
	Transcriptional control of gene expression
	19: 515-528, skim 528-532; 20: 543-557
	Review 2 due before class

	April 16
	Post-transcriptional control of gene expression, sex determination as an example
	20: 561-566

21: 585-591
	View RNAi animation (BB)

	April 18
	epigenetics
	20: 557-561
	Epigenetics on NOVA

	April 21
	Quantitative genetics and the genetics of behavior
	13: 362-363

14: 373-384
	

	April 23
	More quantitative genetics
	14: 385-397
	

	April 25
	Population genetics 1
	24: 657-669
	

	April 28
	Population genetics 2
	24: skim 669-676, read 676-697
	

	April 30
	Population genetics 3

Molecular evolution
	24: 697-699

25: 705-725
	

	May 2
	The promises and dilemmas of genetics in the future
	Read “Engineering American Society: the Lessons of Eugenics”
	Eugenics Archive (link on BB)

	May 5
	Review of all material
	
	Final handed out May 6 due May 12 by 6PM


Lab Schedule

	Week of
	Experiment
	Report due

	Jan 16,17
	Safety, survey, etc.
	

	Jan 23,24
	DNA isolation and measuring concentration
	

	Jan 30,31
	Karyotyping 
	

	Feb 6,7
	Yeast cross Part 1
	

	Feb 13,14
	Yeast cross Part 2 (data collection)

Sordaria cross Part 1
	

	Feb 20,21
	Sordaria cross Part 2 (data collection)

Bacteriophage recombination/complementation experiment
	Start working on organizing the data into figures for a “methods” paper that explains the usefulness of all the genetic crosses you did

	Feb 27, 28
	Statistical analysis discussion; Analysis of all data from crosses
	

	March 12,13
	Cloning of GFP into an eukaryotic expression vector

Discussion of possible projects (of mice and T cell homeostasis or extension on GFP)
	“Methods” paper due in lab

	March 19, 20
	Minipreps, diagnostic gel.   Intro to PCR primer design; more project discussion
	Evidence of article research and ideas what to PCR

	March 26, 27
	Isolation of DNA from mouse blood  OR

Isolation of RNA from appropriate organ depending on project (do not leave lab before we order the primers you designed)
	Presentation on project background, experimental design and rational 

	April 2,3
	PCR or RT-PCR isolate product, cloning, transformation and plating (will have to come in the evening or on next day to finish 
	

	April 9, 10
	Pick colonies the day before lab!!!

Miniprep, diagnostic digest, set up sequencing reactions in duplicate
	If no colonies, redo PCR with another group’s DNA/cDNA 

	April 16, 17
	Run sequencing gel, look at data from company (if present)
	

	April 23, 24
	Finish up with experiments, data analysis, presentation preparation/test run
	

	April 30 May 1
	Presentations
	Paper is due May 5


