Genetics (Biol 301)

Spring 2013
Lecture:
MWF
12:00-12:50 pm, Sc 106

Laboratory:
Thurs
8:00 – 10:50 am, Sc 204



Thurs  12:30 – 3:20 pm, Sc 204
Professor:
Jody Saylor, Sc 217



Office: 535-7306



Home: 537-8388



Office Hours: MWF 11-12 and 2-3pm, or by appointment
Required Materials:
iGenetics by Russell, 3rd edition



Notebook designated only for lab

Course Description:

New technologies in diverse areas like agriculture, medicine, conservation, and pharmacology make it increasingly important for the average citizen to be genetically literate.  We must be able to correctly discuss the physical, technological, and ethical limits of our ability to understand and manipulate the genetic legacies of all species.  Genetic and molecular biology techniques have applications in all areas of biology and will be important for any scientist to master.  I hope you will be amazed to learn the complex ways in which DNA governs the activities of the cell.  Our genes influence our physical appearance, but also our behavior and personality.

 This class will briefly cover traditional genetics, but focus on modern molecular genetics—the structure, function, and regulation of DNA itself.  This class will provide you with important terminology, the history of the genetics field, recent discoveries, and the challenges and opportunities waiting in the future.  You may find this course difficult and demanding because we cannot directly visualize and study DNA.   Instead, we must construct ideas and images that indirect evidence indicates must be occurring.  This will require abstract thinking and problem solving skills.  
Course Objectives:


By the end of this course you will:

· Understand the structure, expression, regulation, and mutation of genes

· Be literate in genetic terminology

· Understand current applications and limitations of recombinant DNA technology

· Be able to make informed choices and judgments regarding your genetic inheritance
· Give examples of biochemical and environmental effects on genetic expression

· List differences in prokaryotic and eukaryotic inheritance

· Use mathematical models and formulas to analyze genetic data

Course Activities:


· Exams: There will be 3 exams during the semester.  They will consist of short answer and essay questions.  There will also be a comprehensive final exam.  Each exam will be worth 75-125 pts.
· Assignments: Assignments consist of questions and problems related to the scheduled reading. Sometimes the questions are due before lecture to evaluate your understanding of the reading, and sometimes the questions are due after lecture to apply your understanding.  Each assignment is worth a variable number of points.  These assignments will be posted on Moodle.  The due date is noted there and on this syllabus.  Late assignments are not accepted.  
· In-Class Activities: Throughout the semester we will have several large group activities where your participation will be graded.  These include a “gene race” and several case studies.  Points for these activities will range from 10-25 points.  These activities are noted on the topic schedule and on Moodle.  You cannot complete these activities unless you are present in class on the scheduled date.
· Special Topics Presentation: Students will work in groups of 4 to prepare an in-depth look at a selected topic not covered in class.  You will be given a list of possible topics, but other relevant topics of your choice could also be selected.  As a group you will prepare a 15-20 minute PowerPoint presentation to be given during lecture.  You will be graded on the content and quality of the presentation.  This report is worth 40 points.
· Laboratory: We will practice both classical and modern genetic techniques in the lab. You will submit mini-reports and a lab notebook for most exercises.  There will also be two large projects to complete: a study of plant/microbe associations and a Drosophila breeding experiment.  The plant/microbe project will require you to work in a group of 3 over several weeks to identify microbes present using DNA sequencing techniques, and then determine whether certain species of microbe correlate with certain plant species.  Your group will present the experimental results in a poster presentation.  You will work independently on the second project.  Each person will be given two mutant Drosophila strains.  You will determine the mode of inheritance of each mutation and submit a formal scientific paper of your results.  Each of these projects is worth 100 pts.  All lab activities together are worth ~400 points.

Course Policies:

· Your attendance is expected at each class.
· If you cannot take an exam on the scheduled day, you must make other arrangements before the day of the exam.  You must have a good, verifiable reason for missing an exam.
· Late assignments are not accepted.  It is better to submit a partially completed assignment than no assignment at all.
· Academic dishonesty is not tolerated.  This includes cheating on exams, submitting someone else’s work as your own, and plagiarism.  All instances will be reported to the Academic Dean, and you will receive a grade of zero on the assignment/exam.
· Laboratory attendance is mandatory.  You cannot make-up lab work that is missed
· Goshen College wants to help all students be as academically successful as possible.  If you have a disability and require accommodations, please contact the Director of the Academic Support Center, Lois Martin (lmartin@goshen.edu).  In order to receive accommodations, documentation concerning your disability must be on file with the Academic Support Center (KU004, x7576).  The Academic Support Center offers tutoring and writing assistance for all students (www.goshen.edu/studentlife/asc.php).
Grading:

There will be a total of ~1000 pts to earn during the semester.  Grades will be calculated using a straight scale (ex: 80-82 B-
83-86
B     87-89 B+).  Please note that I will post your grades on Moodle for your convenience, but the course grade it calculates is always inaccurate.  You will need to determine the percentage of points you earned out of the total points possible to calculate your course grade.
Lecture Schedule

Date



Topic





Reading
W Jan. 9



Introduction/History




F Jan. 11



DNA Structure




Ch. 2, p.9-21


M Jan. 14


Chromosome Structure



p. 21-end, reader 1,2
W Jan. 16


Human Genome




reader 3
F Jan. 18



Mitosis/Meiosis




Ch. 12, p. 326-339
M Jan. 21


No Class – MLK Day



W Jan. 23


Replication




Ch. 3
F Jan. 25



Transcription




Ch. 5
M Jan. 28


Transcription




Ch. 5, continued
W Jan. 30


Translation




Ch. 6, reader 4
F Feb. 1



Gene Race/Assignment 1 due

M Feb. 4



Point Mutations




Ch. 7, p. 130-146
W Feb. 6



DNA repair/Transposons



Ch.7,p. 146-end
F Feb. 8



Exam 1





M Feb. 11


Bacterial Genetics/Sign up for special topic

Ch. 15, p. 429-445
W Feb. 13


Prok. Gene Regulation



Ch. 17, p. 491-503


F Feb. 15


Prok. Gene Regulation



Ch. 17, p. 503-end
M Feb. 18


Euk. Gene Regulation/Assignment 2 due

Ch. 18, p. 518 - 529
W Feb. 20


Cancer





Ch. 20, p. 578-593
F Feb. 22


Euk. Gene Regulation



Ch. 18, p. 529-end
Feb. 25 – Mar. 1
Spring Break
M Mar. 4


RNAi





Ch. 18, p. 537-539
W Mar. 6


Epigenetics




reader 5
F Mar. 8



Exam 2
M Mar. 11


Classical Genetics




Ch. 11
W Mar. 13


Classical Genetics




Ch. 13
F Mar. 15


Gene Linkage/Assignment 3 due


14, 12(339-343351-353)
M Mar. 18


Quantitative Inheritance/Assignment 4 due

Ch. 22
W Mar. 20


Multifactorial Inheritance    


reader 6
F Mar. 22


Chromosomal Mutations/Assignment 5 due

Ch. 16
M Mar. 25


Sex Determination



reader 7  


W Mar. 27


Exam 3



F Mar. 29 


No Class – Good Friday
M Apr. 1



Eugenics





reader 8
W Apr. 3



Ethics

F Apr. 5



Special Topic presentations
M Apr. 8



Special Topic presentations

W Apr. 10


Population Genetics



Ch. 21, p. 603-621

F Apr. 12


Population Genetics



Ch. 21, p. 621 - 630

M Apr. 15


Population Genetics



Ch. 21, p. 630-640

W Apr. 17


Speciation/Assignment 6 due


p. 641-642, reader 9
F Apr. 19


Molecular Evolution



p. 683-691, 700-702
M Apr. 22


Reading Day
Apr. 23-25


Final Exams



Lab Schedule

Date 

Activity





Reading
Jan. 10

Drosophila DNA isolation, amplification, and sequencing 
on-line tutorials, p. 183-189, 222,

263-265
Jan. 17

Cloning/Introduction to research project


p. 249-252


DNA isolation report due
Jan. 24

Bioinformatics





p.217-221, 537-539, 692-700
Cloning report due
Research project procedures
Jan. 31

Begin research projects
Feb. 7

Complete research projects
Feb. 14

Receive Drosophila/Collect virgin flies
Feb. 21

Research presentations
Cancer article discussion?
Set up Drosophila P cross



Feb. 25-Mar. 1
Spring Break (morgue P individuals)
Mar. 7

Chi-square and probability worksheet due
Count F1 flies/Set up F1 cross


Plant corn seeds

Mar. 14

Morgue F1 individuals
Check corn plants
Mar. 21

Begin counting F2 flies
Count corn plants
Mar. 28

Finish counting F2 flies

Corn genetics report due
Apr. 4

Drosophila paper due


Ethics case studies



Apr. 11

Population genetics using PV92



p. 269-280, 603-620
Apr. 18

PV92 Bioinformatics/Worksheet due
