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CALENDAR DESCRIPTION: This course provides for a detailed discussion of the molecular basis and
practical aspects of genetic recombination and mutation. The influence of genetic change through mutation and
recombination on populations and quantitative traits will also be discussed.  

RATIONALE: Understanding genetic recombination and mutation provides biologists with powerful analytical
tools to address important questions. Advanced genetics is also an excellent course for students wishing to
enhance analytical and problem-solving skills.

COURSE PREREQUISITES:Biol 220 and an Introductory Statistics course (Math 104, 106,  270 or Psych
201)

COURSE COREQUISITES:   None

HOURS PER TERM Lecture 45  hrs Student Directed
FOR EACH Laboratory hrs Learning hrs
STUDENT Seminar hrs Other - specify:

Field Experience hrs                           15hrs
TOTAL 60 HRS

MAXIMUM ENROLMENT:   35    

Is transfer credit requested?       9  Yes          : No

AUTHORIZATION SIGNATURES:

Course Designer(s): Ernest Kroeker, Ph.D. Chairperson:
Curriculum Committee

Department Head: Ernest Kroeker, Ph.D. Dean:    Wayne Welsh

PAC:  Approval in Principle PAC:  Final Approval: October 25/95        
                                                                   (Date)                                                                    (Date)
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SYNONYMOUS COURSES:

(a)  replaces         N/A                          
                             (course #)

(b)  cannot take          N/A                        for further credit
                                  (course #)

SUPPLIES/MATERIALS:  NONE

TEXTBOOKS, REFERENCES, MATERIALS   (List reading resources elsewhere)

An Introduction to Genetic Analysis, 5th ed.
Griffiths, Miller, Suzuki, Lewontin, Gelbart

OBJECTIVES:

Upon successful completion of this course the students should be able to:

a. map genes on eukaryotic chromosomes given appropriate data.

b. describe mechanisms of chromosome mutation resulting  in changes in structure and 
number of chromosomes.

c. describe mechanisms of genetic change based on mutation, recombination, and
transposable elements.

d. explain concepts of heritability and genetic variability and identify the significance of these
concepts.

e. estimate the number of genes affecting a trait

f. explain how populations change over time due to genetic variability and selection.

g. show a marked improvement in analytical and problem-solving skills.

METHODS:

A combination of lectures and small group tutorials emphasizing problem-solving.
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STUDENT EVALUATION PROCEDURE:

Midterm exam 35%
Assigned problems 15%
Final exam 50%

COURSE CONTENT

Topics will include:

I. Special Eukaryotic Chromosome Mapping Techniques
a. Application of mapping functions
b. analysis of single meioses
c. mitotic recombination
d. mapping human chromosomes

II.  Chromosome Mutations
a. changes in chromosome structure
b. changes in chromosome number

III. Mechanism of genetic change
a. gene mutation
b. recombination
c. transposable elements

IV. Quantitative genetics
a. heritability
b. estimating number of genes affecting a trait
c. analyzing sources of variance

V. Population genetics
a. sources of variation
b. sexual reproduction and variation
c. selection
d. balanced polymorphisms 


