Dohm: BI431 Laboratory Syllabus continued


Biology 431L – Genetics Laboratory
	Term: Spring 2008
	Days & Times: 

	Room: Henry L2
	Saturday 9 – 11:50PM

	Credit: 1 semester hour
	

	Instructor: Michael Dohm
	

	Office: Henry 6
	Office Hours: M 10 – 11:50 AM; or by appointment

	Phone: 739-8543 (x543)
	E-mail: mdohm@chaminade.edu


Special Attention:  Laboratory safety policies as established by the Environmental Safety Office must be obeyed at all times during lab class: (1) No food or drink; (2) You must wear closed toes shoes; (3) A lab coat must be worn if your clothes do not reach your knees, or cover your shoulders or midriff; (4) students are required to know location of MSDS and other lab safety equipment.  Additional rules of conduct apply in the lab, which will be provided to you on our first meeting.  Failure to comply with these rules will result in loss of points or depending on the infraction, you will be asked to leave the classroom.  If you do not wear proper attire on Exam days, you will not be permitted to take the exam and will receive a failing grade for that task.  Please respect the rules and do not make this an issue for us all. 

Required textbook: Handouts given by instructor, no required textbook.  However, a copy of Introduction to Genetic Analysis, 8th ed., by Griffiths et al., 2005 is HIGHLY recommended.  

Other required material: Students are required to obtain a laboratory coat, now available at the Division of Natural Sciences & Mathematics office for $5.  Safety goggles will be provided.  Calculator, notebook (cloth bound) and pen.  

Access to course website:  All course handouts, including the syllabus, will be made available through WebCT.  Point browser to http://www.chaminade.edu/online/ or http://webct.chaminade.edu and select “Login to WebCT.”  Login with your CUH Student ID number; default passwords are the last 4 digits of your Social Security Number.  The course (BI431L) will be listed on the left hand side of the screen.

Course description:  Genetics Laboratory is a one semester introduction to how geneticists study and interpret patterns of heredity, isolate and manipulate genes, and conduct comparative research on genomes by utilizing public data bases and computer software programs.  Through hands-on exercises, discussion, and in-class projects, we will introduce genetic techniques (extraction of genetic material, electrophoresis, hybridization, amplification, data analysis) using model organisms (e.g., bacteria, Drosophila) in order to gain practical experience with the genetic basis of simple phenotypes and an appreciation for how geneticists explore these topics and reflect upon how genetics influences the environment and human society.  Experiments in molecular genetics typically take several hours to complete; thus, data collection and analyses usually require 2 or 3 lab periods to complete.
Program outcome:  This course will introduce students to the foundational concepts of Mendelian inheritance, molecular genetics, and genomics.  Students will enhance abilities to perform experimental work in genetics and molecular biology and to apply data to genetic concepts.  Students will gain practice in record keeping and data collection, utilyzing sterile technique, use of bioinformatics tools in genetics, and modern techniques for exploring the genome.
Student learning outcomes: This course will introduce students to fundamental techniques of Mendelian and molecular genetic analyses.  On completion of this course, students will be expected to demonstrate knowledge and or competancy in use of 
1. scientific method and its application to genetic problems in humans and model organisms.

2. nucleotide (DNA, RNA) extraction protocols.

3. gel electrophoresis for separation and scoring of molecular markers.
4. primers and PCR protocols for the amplification of sequences.

5. PCR and microarray approaches to study gene expression

6. online bioinformatics resources for investigating genetic problems.

Course prerequisites:  Concurrent enrollment in BI431.  Required courses: BI203/203L and BI204/204L.  Recommended courses: CH 203/203L and 204/204L.

Course assessment::  Two exams will be given in class.  The first exam will include material from the first 6 weeks, the second exam will cover material from weeks 7 – 12.  There is no final exam.  Once every two weeks, we will break into groups to discuss topics or work on problems introduced in lab.  Homework will be assigned during these break out sessions; grades will be based on at that time.  I will assign students to groups at random, and membership will remain the same throughout the semester.  The purpose of the group activity is to give you opportunities to be more active learners, but also to be responsible to each other for the material.  You will be given material in advance, and you must come to class prepared to discuss the material with your classmates.  Participation in topic discussion also will be evaluated.  Regular homework will be suggested, but not graded.  The homework will be based on selected problems appropriate for each lab exercise.  In addition, students are expected to keep a detailed notebook that includes protocols, results, and any relevant observations.  A total of 300 points may be earned throughout the semester; each item has the following value. 

	
	Points
	Tentative Dates

	Homework
	50 pts
	Throughout the semester

	Exam 1
	100 pts
	1 March

	Exam 2
	100 pts
	3 May

	Notebook, mid- and end-term
	50 pts
	1 March & 3 May

	Total
	300 pts
	


Final grade: Your grade will be based on the following.

	Points earned
	Percent of total
	Letter grade

	270 – 300
	90 – 100%
	A

	240 – 269
	80 – 89%
	B

	210 – 239
	70 – 79%
	C

	180 – 209
	60 – 69%
	D

	< 179
	< 60%
	F


Reminders and notices: 

1. Class begins each time exactly at 9AM.  Please be on time.  Chronic tardiness will be viewed as absence from class.  Class ends at 12:50PM.  Please do not make a habit of asking about the length of a given lab assignment – all efforts have been taken to make sure exercises can be completed in the alloted time provided we come prepared.  If you miss or are tardy for class, please note that we will proceed without you and you will miss material; it is your responsibility to obtain missed topics from your classmates who were in attendance.  Missed laboratory exercises only rarely can be made up after the fact.
2. Please show respect to your fellow classmates: turn off cell phones and other electronic devices.  Please respect classroom policies regarding proper attire and all safety regulations. 

3. No make up exam will be granted in the event of an absence.  If a student cannot attend a class in which a exam has been scheduled, the student must notify the instructor no later than the class prior to the scheduled quiz.  For example, if an exam quiz is scheduled for Saturday, then student must approach and receive permission for the absence no later than the Friday class prior to that Saturday.  In the event of illness, a Doctor’s note will be expected and accommodations will be made on a case-by-case basis.  Lacking an authorized excuse, you may still be allowed to take the exam at a later time, but you will not be able to earn full credit for the assignment, in fairness to those students who took the exam on time.  

4. You are expected to have read and to abide by the “Student Rules of Conduct” which are available in your copy of Chaminade University’s Student Handbook.
5. Regarding ADA accommodations for extra time on exams and quizzes;  Please be aware that I can only accommodate your requests if you have a documented ADA agreement with Chaminade University on file at the Counseling Center.  
Tentative Laboratory Schedule and Topics

	Week
	Date
	Lab Number
	Details

	1
	19-Jan
	Lab 1
	1. Lab safety & walk through
2. Introduction and overview to the semester
a. Lab notebooks

b. Working together

3. Statistics

a. Hypotheses

b. Chi-square goodness of fit

c. T-tests & ANOVA
4. Does inheritance follow Mendelian predictions? 
a. Testing of predictions with flies and other model organisms

i. Patterns of inheritance & Punnetts
ii. Chi-square

b. Testing of predictions in humans

i. Patterns of inheritance & Punnetts

ii. LOD scores
c. Group assignment due 26 Jan
5. Homework: Scientific method & genetics
a. Group assignment due by end of class

	2
	26-Jan
	Lab 2
	1. Agarose electrophoresis

a. Principles & protocols

b. Staining

c. Gel densitometry

d. DNA concentration curves

e. Scoring bands
2. Legume project
a. Introduction

b. Working with protocols

i. General considerations

ii. Sample storage

iii. Buffers

iv. Stock vs. working solutions

c. DNA extraction
1. Drosophila project

a. Experimental evolution
i. Individual vs population

ii. Selection and other means by which populations change over time

iii. Dessication resistance: a model for how organism’s respond to stress
b. Drosophila husbandry

i. Record keeping

ii. Life cycle

iii. Male vs female

iv. Working with compressed CO2
c. First round of selection

	3
	2-Feb
	Lab 3
	1. PCR

a. Introduction

b. Primers

c. Protocols

2. Legume project

a. DNA concentration by UV or fluorescent approaches

b. Genetic markers

i. RFLP & Restriction enzymes

ii. RAPD & AFLP
3. Drosophila project 

a. Husbandry
b. Phenotypes

i. Life history traits

ii. Body size

c. Heat shock protein
d. Second round of selection

e. Analyses

	4
	9-Feb
	Lab 4
	1. Legume project
a. VNTR
b. Marker analyses
c. Distance matrix
d. Phylogenetic analysis 
e. Analyses ( Group assignment, due by 16 Feb
2. Drosophila project
a. Husbandry

b. Body size

c. DNA extraction
d. Chromosome banding patterns
e. Data collection & Analyses

	5
	16-Feb
	Lab 5
	1. Legume project: analyses and wrap-up

a. Group assignments due by 23 Feb
2. Drosophila project
a. Husbandry
b. Body size imaging and analysis
c. Alleles of Adh, bi-PASA PCR
d. Third round of selection

e. Data collection & Analyses

	6
	23-Feb
	Lab 6
	1. Bioinformatics I
a. Databases
b. Sequences

c. Alignments

2. Drosophila project
a. Husbandry

b. Chromosome G-banding patterns

c. Alleles of Adh, bi-PASA PCR

d. Data collection & Analyses
e. Group assignment due by end of class

	7
	1-Mar
	
	1. Exam 1: In class ~ 2 hours
2. Drosophila

a. Fourth round of selection ( Dr. Dohm, with volunteers

	8
	8-Mar
	Lab 7
	1. Genomics II. 
a. Genomic stability in vertebrate cells & cancer

b. C-value & Image Denistometry

c. Chromosome G-banding & FISH
2. Bioinformatics II
a. ORFs
b. EST and cDNA

c. Gene detection ( Group assignment due 15 Mar
3. Drosophila project
a. Husbandry

b. Data collection & Analyses

	9
	15-Mar
	Lab 8
	1. Genomics II, continued
2. Bioinformatics III

a. Microarray & gene expression
b. Verification by RT-PCR

c. Group assignment due by 21 Mar
3. Drosophila project
a. Fifth round of selection

b. Data collection & Analyzes

	10-11
	22-29 Mar
	No class
	Spring break

	12
	5-Apr
	Lab 9
	1. Genomics III.
a. Single copy vs multiple copy elements

2. Drosophila project
a. Microarray & Gene expression

b. RT-PCR

c. Data collection & analyses

	13
	12-Apr
	Lab 10
	1. Drosophila project
a. Microarray & Gene expression

b. RT-PCR
c. Data collection & analyses

	14
	19-Apr
	Lab 11
	1. Analyses 

2. Wrap-up

	15
	26-Apr
	Exam 2
	1. Exam 2: In class ~ 2 hours

2. Last day of instruction for Lab


