Instructors:
Office hours for Prof. Johnson:

Prof. Johnson, dejohnsn@gwu.edu, 994-7121

T-12-1; W, 9:30-10:30; R 11:30-1:30

Paaqua Grant, paaqua@gwu.edu

Tentative Schedule for Genetics Laboratory--Spring 2009

CRN:  43382, Bell 206 W 1:15-3:50

Class meetings for JANUARY 21 & 28 and FEBRUARY 4, 11, 18 & 25 are 

scheduled in Gov. 103

Date
Laboratory Activity 
Assignment Overview



Jan. 14
Genes and Genomes:  Annotation project


Introduction  (Chapter 1, Lab Manual)
Jan. 21*

Genes and Genomes:  Annotation project
Spreadsheet entry-each week
Blast searches for annotation (Ch. 2 & 3)
of project
Jan. 28*
Genes and Genomes:  Annotation project 
Blast Homework 1 and 2
Chimp Chunks (Ch. 4)
Feb. 4*

Genes and Genomes:  Annotation project
Summary of annotation of one 


DNA repeats (Ch. 5)



gene, Chimp Chunks
Feb. 11*
Genes and Genomes:  Annotation project



Drosophila species—evolution and trees

Feb. 18* 
Genes and Genomes:  Annotation project



Feb. 25*
Genes and Genomes:  Annotation project
March 4 
Complementation and Deletion Crosses
Annotation report

(Ch. 6 and 7.)
March 11 
Genetics Cross Simulations




Simulations of dominance, recessive




Simulations of lethals,




Simulation of linked and unlinked genes




Linkage mapping—finding chromosomes



Simulations of crosses I and II


(Ch. 8)
March 18 
SPRING BREAK
March 25
Score complementation and deletion 
Simulations Report 




mapping crosses



Simulation of linkage mapping-(Ch. 9)
April 1

Gene expression



Complementation mapping



Isolate RNA, set up RTs


Deletion mapping



(Ch. 10)
Date

Laboratory Activity 




Assignment Due
April 8
 
PCR from RT—(Ch. 10)



Linkage mapping report


Chromosome preps and evolution, synteny


(Ch. 11)

April 15
Gel for RT-PCR products,



Synteny Report



 visible evidence of differences in 



expression in transgenic
animals



(Ch. 10)





Evaluating the significance of mutations

(Ch. 12)

April 22
Population Genetics, 




Population Genetics




Data analysis and implications


(Due Mon., April 27)


(Ch. 13)





Last day of class





Other possible lab activities
Crosses to detect gene interactions

Tests for selection on your genes

Restriction mapping
Construction of gene trees
Purpose of the Course: These labs are designed to familiarize you with different types of genetic research techniques. The primary areas we focus on are: 

ADVANCE \d4hypotheses and models: what an experiment is designed to determine

how to carry that experiment out 

how to evaluate and interpret the data. 

At the end of the course you should have:

1. A good understanding of what a structural gene is

2. An understanding of how genomics is used to predict the presence of genes on chromosomes

3. A familiarity with genetic crosses and interpreting the data from crosses including using appropriate statistical tests

4. Experience using molecular techniques

5. An understanding of the role that the theory of evolution plays in genomics 

Course Content:  This lab will contain three projects and a simulation project as well as some exercises which are designed to illustrate certain techniques that geneticists employ to study genes and gene expression.  The projects are:

(1) Annotation project:  Each student will receive an assignment of approximately 40,000 bp from a Drosophila species, Drosophila mojavensis.  Over the course of seven weeks the student will annotate the sequence, predicting where genes are on the map and identifying repeated elements.  The student will predict translation start and stop signals and exon/intron breaks.  The student will present their information.  In addition the class will compare the linkage arrangement of genes on the Drosophila mojavensis dot chromosome to that on the D. melanogaster dot chromosome.

(2) A molecular genetics project studying patterns of gene expression in Drosophila.

(3) A simulation of a classical mapping project in D. melanogaster in which you will characterize two mutant alleles in a strain of fruit flies.  You will determine (a) whether the mutant alleles are recessive or dominant to their normal counterparts, (b) which chromosomes carry the alleles, and (c) you will map the sex-linked allele to a specific locus on the X chromosome.  

(4) A project in which we look for genes on the gene sequence using deletion mapping.  This is real research.  The genome sequences of the genes we are studying have not been identified. 

(5) In addition to the projects, we will look at using complementation tests to assess gene function.   In addition we will study the results of a natural selection experiment.  We will visualize chromosomes in the karyotyping lab to demonstrate chromosome morphology.  
Course Materials:  Laboratory reading materials and assignments will be provided in lab or on 


Blackboard. 


Students are required to have one three ring binder in which all laboratory 


materials and data are stored.  Materials that are handed out in class will be 


pre-punched for inclusion into the binders.
Grading: Laboratory grades will be based on written assignments, class attendance, and class participation. Class participation is worth 10 points.  Each unexcused absence results in 2 points being deducted from the course total of 110 points. The point value is listed after each assignment. Students may discuss the means of interpreting class data with each other.  (Data is the basic information one produces in an experiment.)  However, assignments should be written up independently. (If two students hand in essentially identical copies of the same report, they will each receive half of the credit for that report.  If such an infraction is repeated, the student activities will be reported to the Academic Integrity office.) The grading scale (in percent of total points) is: 

90% + 2 to 100% A 

60% + 2 to 69% D 

80% + 2 to 89% B 

<60% F

70% + 2 to 79% C 

Class Policies:  All graded work must be done using the standards of The George Washington University code of Academic Integrity.

Students may interact when they do their work.  Seeking answers together is a good way to learn.  Copying answers is not a good way to learn. Students must write up individual answers that show independent work.  If two identical or nearly identical papers are turned in, one grade is assigned and each student receives ½ of the points, three students, 1/3 of the points, etc.  If sharing of answers is repeated a second time, the infraction will be reported to the Academic Integrity Office.  

Any student who feels s/he may need an accommodation based on the impact of a disability should contact me privately to discuss specific needs.  Please contact the Disability Support Services office at 202.994.8250 in the Marvin Center, Suite 242, to establish eligibility and to coordinate reasonable accommodations. For additional information please refer to:  GOTOBUTTON BM_1_ http://gwired.gwu.edu/dss/.
Assignment List
1. A spreadsheet entry recording progress in annotation project is due each week of the project starting on Jan. 21and continuing on Jan. 28, Feb. 4, Feb. 11, Feb. 18, and Feb. 25.  Each entry is worth 2 points.
2. An initial report describing the annotation of one gene found in each student’s data set is required on Feb. 4.   This is worth 10 points.
3. The complete annotation report is due on March 4.  This is worth 28points.
4. The simulations report is due on March 25.  This is worth 10 points.
5. The complementation report is due April 1.  This is worth 10 points.
6. The deletion mapping report is due April 1.  This is worth 10 points.
7. The linkage mapping report is due April 8. This is worth 5 points. 
8. The synteny report is due April 15.  This is worth 10 points.
9. The population genetics assignment is due Monday, April 27.  This is worth 5 points.
All assignments should be typed.  Reports should be written for an educated reader, i.e. a visiting graduate student or genetics professor who has not read the lab about which you are writing, but who does understand genetics.  Reports should use complete sentences and correct spelling and punctuation.  Students may be required to correct spelling and grammar errors in reports and they may be asked to rewrite sections of reports that are unclear or incorrect.  
Calendar

	Date
	Assignment
	Assignment Points

	Jan. 14
	
	

	Jan. 21*

	Spreadsheet entry
	2

	Jan. 28*
	Spreadsheet entry/Homework 1&2
	2/2&2

	Feb. 4*
	Spreadsheet entry/Chimp Chunks
	2/2

	
	Summary of annotation for one gene
	10

	Feb. 11*
	Spreadsheet entry
	2

	Feb. 18*
	Spreadsheet entry
	2

	Feb. 25*
	Spreadsheet entry
	2

	March 4
	Complete Annotation Report
	22

	March 11
	
	

	March 18
	SPRING BREAK
	

	March 25
	Simulations Report
	10

	April 1
	Complementation Report
	10

	
	Deletion Mapping Report
	10

	April 8
	Linkage Mapping Report
	5

	April 15
	Synteny Report
	10

	April 27
	Population Genetics
	5


Instructors:
Office hours for Dr. Johnson:

Dr. Johnson, dejohnsn@gwu.edu, 994-7121

T-12:30-1:30; W, 9:30-10:30; R 11:30-1:30
Paaqua Grant, paaqua@gwu.edu
Genetics Laboratory--Spring 2009
CRN:  43382, Bell 206 W 1:15-3:50
Class meetings for JANUARY 21 & 28 and FEBRUARY 4, 11, 18 & 25 are 

scheduled in Gov. 103
Date
Laboratory Activity 
Assignment Due 

Jan. 14
Biotechnology:  Transformation of

plasmid DNA into E. coli


Bioinformatics:  Identifying genes in 

bacteria and their plasmids


Genes and Genomes:  Annotation project


Introduction

Jan. 21*

Biotechnology: 





Isolation & restriction of plasmid DNA 

Computer Simulation of Crosses—Cross I

Genes and Genomes:  
Jan. 28*

Biotechnology: Electrophoresis of DNA





Restriction mapping 



Drosophila mapping: Fly Handling Procedures

Cross I
Genes and Genomes:  
Feb. 4*







Problem Set I (5)









Biotechnology Report (10)



Finding genes in eukaryotes I


Genes and Genomes:  


Feb. 11*

Drosophila mapping: 




Count Cross I






Make Crosses II and III


Genes and Genomes:  
Feb. 18* 
Natural Selection Experiment


Cross I Mapping Report (5)


Human Pedigrees Assignment 

Computer Simulations of Crosses II & IV
Genes and Genomes:  
Feb. 25*







Natural Selection (5)



Bioinformatics:  Finding Genes and

Problem Set II (5)





Evaluating Gene Changes in Eukaryotes


Genes and Genomes:  
March 4 
Complementation and Deletion Crosses


Linkage mapping--classical: 






Cross simulations



Complementation Analysis (5)


Simulations of crosses I and II—




Dominance




Assigning genes to chromosomes
Eukaryote gene predictions (5)
March 11 
Linkage mapping—finding chromosomes


Simulations of crosses I and II



Simulations of dominance, recessive



Simulations of lethals,



Simulation of linked and unlinked genes



Gene expression



Cross II Mapping Report (5)


Isolate RNA


Drosophila molecular mapping:



Linkage mapping – Classical



Simulations of crosses III and IV




Making a linkage map



Complementation tests

March 18 
SPRING BREAK
March 25
Score complementation and deletion mapping crosses



Simulation of linkage mapping



Drosophila mapping:
 





Count Cross IV



Gene Expression



Produce cDNA from RNA, RT-PCR


Living organism genetics




Complementation crosses


Molecular mapping—Deletion mapping




Deletion mapping crosses
Date
Laboratory Activity 
Assignment Due 



April 1

Gene expression




Isolate RNA, set up some RTs



Gene Expression


Human Pedigrees (5)


Electrophoresis of cDNAs 

Final Mapping Report (10)
April 8
 
PCR from RT


Chromosome preps and evolution, synteny


Bioinformatics:  Understanding

Deletion Cross Analysis (10)


Gene Evolution



Gene Expression (5)
April 15

Gel for RT-PCR products, look at insert flies


Karyotyping



Gene Evolution (5)

Complementation tests



Score progeny from 



Complementation crosses


Deletion mapping



Score progeny from



Deletion mapping


April 22

Human Pedigree Discussion

Karyotyping (10) 

Discussion of Evolution results







Last day of class

Purpose of the Course: These labs are designed to familiarize you with different types of genetic research techniques. The primary areas we focus on are: 

ADVANCE \d4hypotheses and models: what an experiment is designed to determine

how to carry that experiment out 

how to evaluate and interpret the data. 

Course Content:  This lab will contain four projects and some exercises which are designed to illustrate certain techniques that geneticists employ to study genes.  The projects are:

(6) A biotechnology project in which you will insert foreign DNA into a bacterial cell in order to produce many copies of the DNA.  You will then isolate the DNA and construct a type of map of the sequence called a restriction map. 
(7) A D. melanogaster classical mapping project in which you will characterize two mutant alleles in a strain of fruit flies.  You will determine (a) whether the mutant alleles are recessive or dominant to their normal counterparts, (b) which chromosomes carry the alleles, and (c) you will map the sex-linked allele to a specific locus on the X chromosome.  Some of your analysis will be previewed by computer simulations of similar crosses.  The project and simulations will be done on labs on Jan. 24, Jan. 31, Feb. 14, Feb. 21, March 7, and March 28.

(8) A set of bioinformatics exercises to familiarize students with computer based data bases and tools to analyze genetic sequences. 
(9) A project in which we look for genes on the gene sequence using deletion mapping.  This is real research.  The genome sequences of the genes we are studying have not been identified. 

(10)  In addition to the three projects, we will look at using complementation tests to assess gene function.   We will also assay whether certain genes are always transcribed or not.  In addition we will study the results of a natural selection experiment and apply the concepts from that to the analysis of crosses in the mapping project.   We will visualize chromosomes in the karyotyping lab to demonstrate chromosome morphology.  

Grading: Laboratory grades will be based on written assignments, class attendance, and class participation. Class participation is worth 10 points.  Each unexcused absence results in 2 points being deducted from the course total of 100 points. The point value is listed after each assignment. Students will often work in groups and assignments may be discussed an analyzed together However, assignments should be written up independently. (If two students hand in essentially identical copies of the same report, they will each receive half of the credit for that report.) The grading scale (in percent of total points) is: 

90 + 2 to 100 A 
60 + 2 to69 D 

80 + 2 to 89 B 

<60 F

70 + 2 to 79 C 

Class Policies:  All graded work must be done using the standards of The George Washington University code of Academic Integrity.

Students may interact when they do their problem sets.  Seeking answers together is a good way to learn.  Copying answers is not a good way to learn. Students must write up individual answers that show independent work.  If two identical or nearly identical papers are turned in, one grade is assigned and each student receives ½ of the points.  

Any student who feels s/he may need an accommodation based on the impact of a disability should contact me privately to discuss specific needs.  Please contact the Disability Support Services office at 202.994.8250 in the Marvin Center, Suite 242, to establish eligibility and to coordinate reasonable accommodations. For additional information please refer to:  GOTOBUTTON BM_1_ http://gwired.gwu.edu/dss/.
Instructors:
Office hours for Dr. Johnson:

Dr. Johnson, dejohnsn@gwu.edu, 994-7121

T-12:30-1:30; W, 9:30-10:30; R 11:30-1:30
Paaqua Grant, paaqua@gwu.edu

Genetics Laboratory--Spring 2009
CRN:  43382, Bell 206 W 1:15-3:50

Date
Laboratory Activity 
Assignment Due 

Jan. 16
Biotechnology:  Transformation of


plasmid DNA into E. coli


Bioinformatics:  Identifying genes in 


bacteria and their plasmids

Jan. 23
Biotechnology: 





Isolation & restriction of plasmid DNA 

Computer Simulation of Crosses—Cross I

Jan. 30

Biotechnology: Electrophoresis of DNA





Restriction mapping 



Drosophila mapping: Fly Handling Procedures

Cross I 

Feb. 6

Complementation Crosses


Problem Set I (5)



Computer simulation of complementation
Biotechnology Report (10)



Crosses


Finding genes in eukaryotes I


Feb. 13

Drosophila mapping: 




Count Cross I







Make Crosses II and III
Feb. 20 
Natural Selection Experiment


Cross I Mapping Report (5)



Human Pedigrees Assignment 

Computer Simulations of Crosses II & IV

Feb. 27

Score Complementation Crosses 

Natural Selection (5)



Bioinformatics:  Finding Genes and

Problem Set II (5)





Evaluating Gene Changes in Eukaryotes
March 5 
Drosophila mapping: 






Count Cross II




Complementation Analysis (5)



Make Cross IV




Eukaryote gene predictions (5)
March 12 
Gene expression



Cross II Mapping Report (5)


Isolate RNA



Drosophila molecular mapping:



Deletion mapping crosses


March 19 
SPRING BREAK
March 26
Drosophila mapping:
 





Count Cross IV



Gene Expression



Produce cDNA from RNA, RT-PCR
Date
Laboratory Activity 
Assignment Due 



April 2

Gene Expression


Human Pedigrees (5)


Electrophoresis of cDNAs 

Final Mapping Report (10)



Drosophila molecular mapping:


Score Deletion Mapping

April 9
 
Bioinformatics:  Understanding

Deletion Cross Analysis (10)


Gene Evolution



Gene Expression (5)
April 16

Karyotyping



Gene Evolution (5)

April 23

Human Pedigree Discussion

Karyotyping (10) 

Discussion of Evolution results







Last day of class

Purpose of the Course: These labs are designed to familiarize you with different types of genetic research techniques. The primary areas we focus on are: 

ADVANCE \d4hypotheses and models: what an experiment is designed to determine

how to carry that experiment out 

how to evaluate and interpret the data. 

Course Content:  This lab will contain four projects and some exercises which are designed to illustrate certain techniques that geneticists employ to study genes.  The projects are:

(11) A biotechnology project in which you will insert foreign DNA into a bacterial cell in order to produce many copies of the DNA.  You will then isolate the DNA and construct a type of map of the sequence called a restriction map. 
(12) A D. melanogaster classical mapping project in which you will characterize two mutant alleles in a strain of fruit flies.  You will determine (a) whether the mutant alleles are recessive or dominant to their normal counterparts, (b) which chromosomes carry the alleles, and (c) you will map the sex-linked allele to a specific locus on the X chromosome.  Some of your analysis will be previewed by computer simulations of similar crosses.  The project and simulations will be done on labs on Jan. 24, Jan. 31, Feb. 14, Feb. 21, March 7, and March 28.

(13) A set of bioinformatics exercises to familiarize students with computer based data bases and tools to analyze genetic sequences. 

(14) A project in which we look for genes on the gene sequence using deletion mapping.  This is real research.  The genome sequences of the genes we are studying have not been identified. 

(15)  In addition to the three projects, we will look at using complementation tests to assess gene function.   We will also assay whether certain genes are always transcribed or not.  In addition we will study the results of a natural selection experiment and apply the concepts from that to the analysis of crosses in the mapping project.   We will visualize chromosomes in the karyotyping lab to demonstrate chromosome morphology.  

Grading: Laboratory grades will be based on written assignments, class attendance, and class participation. Class participation is worth 10 points.  Each unexcused absence results in 2 points being deducted from the course total of 100 points. The point value is listed after each assignment. Students will often work in groups and assignments may be discussed an analyzed together. However, assignments should be written up independently. (If two students hand in essentially identical copies of the same report, they will each receive half of the credit for that report.) The grading scale (in percent of total points) is: 

90 + 2 to 100 A 
60 + 2 to69 D 

80 + 2 to 89 B 

<60 F

70 + 2 to 79 C 

Class Policies:  All graded work must be done using the standards of The George Washington University code of Academic Integrity.

Students may interact when they do their problem sets.  Seeking answers together is a good way to learn.  Copying answers is not a good way to learn. Students must write up individual answers that show independent work.  If two identical or nearly identical papers are turned in, one grade is assigned and each student receives ½ of the points.  

Any student who feels s/he may need an accommodation based on the impact of a disability should contact me privately to discuss specific needs.  Please contact the Disability Support Services office at 202.994.8250 in the Marvin Center, Suite 242, to establish eligibility and to coordinate reasonable accommodations. For additional information please refer to:  GOTOBUTTON BM_1_ http://gwired.gwu.edu/dss/.
. 

� A list of assignments can be found at the end of the syllabus.


� Class meetings marked with an asterisk (*) will be held in Gov. 103.  No food or drink is permitted in that classroom.  


� Class meetings marked with an asterisk (*) will be held in Gov. 103.  No food or drink is permitted in that classroom.  


� Class meetings marked with an asterisk (*) will be held in Gov. 103.  No food or drink is permitted in that classroom.  
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