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1. GENERAL DESCRIPTION 
A. Date 
B. Department 
C. Course Number 
D. Course Title 
E. Course Outline Preparer 

F. Department Chairperson 

G. Dean 

II. COURSE SPECIFICS 
A. Hours 
B. Units 
C. Prerequisites 

Corequisites 
Advisories 

D. Course Justification 

E. Field Trips 
F. Method of Grading 
G. Repeatability 

III. CATALOG DESCRIPTION 

October, 2013 
Biology 
GENll 
Genetics Laboratory 
Philip J ardim 

E. Simon Hanson t. --8, ~ 
DavidYee ~ __ 

Lab - 3 hours/week (52.5 total) 
1.0 
Completion or current emollment in 
GEN 10 or GEN 15 
None 
None 
This course is designed to meet the CSU GE 
and IGETC laboratory requirement in the 
natural sciences. 
No 
Letter, PassINo Pass 
o 

Hands-on investigative laboratory experiments encompassing cellular genetics, classical 
plant and animal genetics, microbial genetics, molecular genetics, biotechnology, 
forensics, and natural selection. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Perform common laboratory mathematical operations and apply critical thinking 
skills in statistical, graphical, and computer data analysis including evaluation of 
measurement errors to produce meaningful conclusions of genetics and molecular 
biology experiments. 

B. Properly use and care for laboratory equipment and employ laboratory techniques 
commonly used in genetic and molecular biology research institutions. 

C. Demonstrate a basic vocabulary of genetic and molecular biological terms and 
communicate scientific ideas and theories effectively. 

D. Create laboratory reports including observations, data analysis, conclusions, and 
discussions using standards prescribed by The Institute of Biological Sciences. 

E. Appraise the scientific method and the use of control groups and multiple 
hypotheses in scientific experimentation. 

F. Analyze and evaluate current research and technologies in genetics and molecular 
biology. 
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G. Perfonn laboratory exercises that demonstrate skills of critical thinking, working 
independently, working collaboratively in small groups, following instructions, 
and using aseptic technique. 

V. CONTENT 
A. Observation of genetic material with a light microscope 

1. Chromatin in eUkaryotic cells 
2. Mitotic chromosomes 
3. Use and care ofthe compound light microscope 
4. Microscopy techniques to maximize observation details 
5. Preparation of and staining of tissue samples including Allium root mitosis 
6. Mathematical analysis of cells in different phases of mitosis 

B. Creating models for comparing and contrasting mitosis and meiosis 
C. Classical transmission genetics 

1. Plant monohybrid and dihybrid crosses 
2. Drosophila dihybrid crosses 

a. Sex detennination 
b. Mating ofFls 
c. Independent assortment or linkage and crossing over detennination 

3. Establishing clear protocols with research team for unambiguous data 
collection 

4. Chi square statistical analysis of data to generate meaningful conclusions 
5. Anesthetizing and sexing flies 
6. Establishing and maintaining fly cultures 
7. Proper fonnat of biological laboratory reports using standards prescribed by 

The Institute of Biological Sciences 
8 . Use of computers for analysis and presentation of data 

D. Population genetics and evolution 
1. Hardy-Weinberg equilibrium simulations with and without natural selection 

affecting offspring 
2. Natural selection in prokaryotes 
3. Calculation of allelic frequencies of single gene human traits in the Gen 11 

student population 
4. Calculation of changes in allelic frequencies after 10 generations in population 

genetics simulations 
5. Aseptic technique 

E. Molecular genetics 
1. Isolation, purification and quantification of DNA 
2. Cloning genes 

a. Restriction digestion 
b. Ligation 
c. Transfonnation 

3. The polymerase chain reaction and its applications in forensics and current 
genetics research 

4. Proper use and care oflaboratory equipment used in molecular biology 
research laboratories 
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5. Proper laboratory techniques to ensure accurate, reproducible results 
6. Use of computer for graphing analysis of data using a log scale 
7. Calculation of absorbance ratios for DNA analysis 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assigrunents 

1. In-class assigrunents 
a. Weekly hands-on laboratory exercises 

1. Hands-on use oflab equipment such as compound microscopes and gel 
electrophoresis 

2. Lab experiments following written protocols and instructions, provided 
by instructor, on topics such as genetic engineering and chromosome 
staining 

3. Observation and data recording on topics such as phenotypic 
quantification of offspring of plant and animal crosses 

4. Demonstration of proper laboratory skills such as lab safety and aseptic 
techniques 

b. Small group discussions to check mathematical calculations, define the 
problem statement, develop multiple hypotheses, and evaluate experimental 
design and set-up 

2. Out-of-class assigrunents 
a. Reading the laboratory handouts provided by instructor 
b. Pre-lab questions to prepare for upcoming laboratory assigrunents 
c. Written lab reports answering questions, analyzing data, and summarizing 

conclusions and other outcomes from laboratory work 
B. Evaluation 

1. In -class lab practical examination and quizzes to assess students' mastery of 
use and care of laboratory equipment and development of laboratory 
techniques involving determination of autosomal and sex -linked genes and 
cloning of genes on the molecular level 

2. Individual and small group quizzes on protocols and conceptual information 
to assess if students can apply in-class laboratory exercises to current research 
in genetics and molecular biology. 

3. In-class participation in small discussion groups on scientific methodology 
and analysis of assigned genetics experiments. Students will be assessed on 
vocabulary and references made to general scientific and genetic concepts. 

4. Three to six page laboratory reports including observations, statistical data 
analysis, graphs, conclusions, and discussions using standards prescribed by 
The Institute of Biological Sciences 

C. Textbooks and other Instructional Materials 
1. Snustad and Simmons, Principles of Genetics, Wiley, Hoboken NJ, 2011 
2. Instructor-generated laboratory handouts and protocols on topics such as 

agarose gel electrophoresis, the Drosophila life cycle, and determination of 
DNA quantity and quality using a spectrophotometer. 

3. Peer-reviewed, university-based websites for molecular genetic animations 
such as vcelllndsu.nodak.edu and leamgenetics.utah.edu 

4. Computer instructional materials provided by the textbook publisher. 
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5. LCD proj ector to enhance lectnre presentations. 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
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