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Fall 2011
Course description: Laboratory experience to illustrate and explain the principles covered in BIOL 311. Prerequisite or co-requisite: BIOL 311. One semester; one credit.

Objectives: The primary goals of this laboratory experience are to expose you to several model organisms and to introduce you to some of the common methods used in genetics and molecular biology. You will gain experience with two important eukaryotes widely used in genetic studies: the yeast S. cerevisiae, and the worm C. elegans. You will do restriction digests and gel electrophoresis, PCR, and DNA isolation. You will perform simple bioinformatics exercises, and in the first half of the semester will use a method called “barcoding” to identify plant species (this may generate some original data!) 

Attendance etc.: You are expected to be present, and on time, at EACH and EVERY lab period. Being on time is a part of the “participation” portion of grading (see below.) Any student who misses a total of three laboratory periods will be given the grade of “F” (even if the labs are excused). 
As there are three lab periods (Monday afternoon, Tuesday morning, and Tuesday afternoon), under certain circumstances I will allow you to move into another lab period, but YOU MUST REQUEST THIS IN ADVANCE, and you must have a compelling reason.
Graded work: There are two practical/written exams. The mid-term will be 80 points and the final will be 100 points. The final exam/practical will be cumulative.

There will be a ten-point quiz at the beginning of almost every lab period, so always come prepared! Questions for the quizzes may be taken primarily from the previous lab, but could come from any material covered up to that day (and may come from assigned reading for the lab of the day). 

You will be able to drop your lowest quiz grade. There will be no make-up quizzes. If you arrive after the quiz has been taken up, you will not be able to take it. 

There will be several 10-point assignments, given for completion either inside or outside of lab. 
We will meet a total of 15 times. 30 points of your grade is participation, and part of participation is not only being present, but being on time. Everyone will begin with the 30 participation points, and one point will be deducted every time you are late; two points for every lab that you miss without a compelling reason.
Total points that can be earned are approximately 350-380.
Grading scale: 90-100% = A; 80-89% = B; 70-79% = C; 60-69% = D; below 60% = F
	DATE

	Assigned reading/resource
	TOPIC/TASK

	August 22/23
	Review of the lab rules, p.1; and syllabus
http://www.phys.ksu.edu/gene/a1.html
Yeast simple cross, pp. 2-8

	Introduction to S. cerevisiae, cross
Media preparation (YED, MIN, YEKAC)

	August29/30


	Yeast simple cross, pp. 2-8
A Genetic Test for Allelism in S. cerevisiae, pp. 9-11
http://www.phys.ksu.edu/gene/f_1.html
	Finish observation of yeast life cycle

Demo of complementation with 8 haploid yeast strains

Quiz 1

	September 6

(Monday lab: come in any time Tuesday)
	A Genetic Test for Allelism in S. cerevisiae, p. 12

What are complementation groups? p. 13

Klug, et al., pp. 84, 615

Cat Genetics, pp. 14-16

Klug, et al., pp. 79-85
	Record observations on MIN

Complementation exercise

Genotype cats
Quiz 2

	September 12/13
	Introduction to DNA Barcoding and DNA Subway, pp. 17-22

TenReasonsBarcoding.pdf

iPlant Collaborative ppt presentation 
DNA Subway:

http://dnasubway.iplantcollaborative.org/
	Decide on where/what will be sampled

Collect live specimens for barcoding (by next week)
Bioinformatics introduction

Quiz 3

	September 19/20
	Plant DNA Barcoding: Isolating and amplifying DNA pp. 68-76

Polymerase Chain Reaction, pp. 23-24
	Isolate DNA from sample, amplify with PCR
Quiz 4

	September 26/27
	Plant DNA Barcoding: Analysis of PCR products by gel electrophoresis, pp. 24; 76-77


	Prepare and run gels
Send off samples to be sequenced
Quiz 5

	October 3/4
	E. coli/responsible handling of E. coli, pp. 25-26

Transformation of E. coli, p. 27

http://faculty.plattsburgh.edu/donald.slish/Transformation.html
	Transform OP50 with plasmids
Quiz 6

	October 10/11
	
	MIDTERM LAB EXAM/PRACTICAL

	October 17-21
	FALL BREAK!
	

	October 24/25
	http://www.silencinggenomes.org/
Culturing E. coli, pp. 28-34

Plant DNA Barcoding: Identify Species and Phylogenetic Relationships Using DNA Subway, pp. 79-85
	Streak and seed bacteria

DNA subway analysis of barcodes

	October 31/ November 1
	Observing wild-type and mutant C. elegans, pp. 36-41
Culturing C. elegans, pp. 42-46

	Observing/chunking and picking C. elegans
Quiz 7

	November 7/8
	RNA interference, p. 47

Inducing RNAi by feeding, pp. 48-56
http://www.pbs.org/wgbh/nova/sciencenow/3210/02.html
	Seeding, Chunking, and Picking 

Bioinformatics exercise
Quiz 8

	November 14/15
	Inducing RNAi by feeding, p. 56
Analysis of the human PTC locus, pp. 58-59
http://www.dnalc.org/resources/animations/index.html

	Finish gathering of RNA silencing results
DNA extraction, amplification of the PTC gene locus 
Quiz 9

	November 21/22
	Restriction enzymes, p. 57

Klug, et al., pp. 323-324
DNA digestion with Fnu4HI, p. 59

Fingerprint Ridge Counts, pp. 61-65
http://www.migeneticsconnection.org/genomics/
Mulitfactorial Traits/Fingerprint Ridge Count.htm


	Restriction digest of PCR fragments

Prepare own fingerprints, calculate TRC (10 pt. data sheets for turn-in)
Quiz 10

	November 28/29
	Gel electrophoresis, p. 62
Population genetics, p. 66
	Run PCR/digested DNA on gel
PTC tasting

Quiz 11

	December 5/6
	
	FINAL LAB EXAM/PRACTICAL




The lab schedule may change but you will be notified of any changes in a timely manner. 

