
BIOL 4300-01 MOLECULAR BIOLOGY       
Dixie State University – Spring 2015 
Martina Gaspari, Ph.D. 
 
Course Catalog Description:  
The objective of this course is to help students develop a thorough understanding of the fundamentals of modern 
molecular biology from the standpoint of recognized molecular mechanisms for controlling basic processes in a cell, 
and also from an applied standpoint for using molecular biology as a tool in the laboratory. The course will take an 
in-depth look at traditional subjects, like manipulation of nucleic acids, the polymerase chain reaction, recombinant 
vectors, DNA replication, mutation and repair. It will also address some rapidly evolving fields including next-
generation sequencing, microarrays, processing of RNA, microRNA and proteomics. Prerequisites: BIOL 3450 or 
BIOL 3550 (Grade C or higher) and CHEM 3510 (Grade C or higher). Corequisite: BIOL 4305  
3 lecture hours per week 
 
Time: MWF 11:00 AM – 11:50 AM from January 12, 2015 to May 8, 2015  
Room: SCI 136    
CRN: 27310  
 
Instructor: Martina Gaspari, Ph.D. 
Email: gaspari@dixie.edu 
Office Phone: 435-652-7786 
Mobile Phone: 435-817-5133 
The best way to reach me is through email, which I check often.  
 
Office Hours: MWF 2:00 PM – 3:00 PM, T 1:00 PM – 3:00 PM, or by appointment 
Office: Science Building, 1st floor, Room 122 (SCI122) 
 
Course materials: Molecular Biology (required) 

        David P. Clark, Nanette J. Pazdernik 
                     Second Edition 

        Academic Cell 
            Print book ISBN: 9780123785947 
                                E-book ISBN: 9780123785954 
   
Biology Learning Outcomes: 
Goal 1: Demonstrate breadth of discipline-specific knowledge 

Outcome 1: Students will describe and explain fundamental topics in five principal 
perspectives of biology: 

• The chemical and molecular machinations operating within all biological 
processes. 

• The centrality of genetic systems' governance of life's actions from the cellular to 
the phyletic. 

• The coordinated regulation of integrated cellular systems and their effect on the 
physiological functioning of organisms. 

• The dynamic interaction of living systems with each other and their environments. 
• The transforming role of evolution in changing life forms and how evolution 

explains both the unity and diversity of life. 



Goal 2: Demonstrate the capacity to think independently and critically 
Outcome 2: Students will employ scientific methods to acquire, analyze and apply 
knowledge of biological phenomena. 
Outcome 3: Students will evaluate scientific ideas and information while maintaining 
receptivity to potential alternative predications. 
 

Goal 3: Effectively convey scientific literacy through various mediums of communication 
Outcome 4: Reading Comprehension: Students will analyze and critique scientific 
literature: identifying hypotheses, critiquing methods, interpreting data and results, and 
articulating the context of discussions. 
Outcome 5: Written Communication: Students will produce well-written reports and/or 
research papers covering topics in biology. These papers will be presented in the accepted 
formats of scientific research articles. 
Outcome 6: Oral Presentation: Students will publicly present scientific information 
covering specific topics in the biological sciences. Presentations will adequately 
communicate data and information in a clear and logical format. 

    
Course Description: 
Molecular Biology introduces students to recombinant DNA technology and its applications. The 
course begins with an introduction to molecular cloning and how a variety of DNA molecules 
may be used as vectors (plasmids, viral vectors, cosmids, YACs, and BACs). It continues 
presenting one of the principal tools of molecular biology: gel electrophoresis and how DNA 
RNA, and proteins can all be separated by size through an electric field. Southern, Northern and 
Western Blotting conclude the first section. The second part of the course is dedicated to PCR as 
a tool for amplifying DNA sequences. A discussion of the many applications of PCR (reverse 
transcriptase PCR, RACE, directed mutagenesis, real time PCR) is essential for understanding 
the value of this technique and the use in every field of molecular biology and biotechnology, 
both basic and applied. DNA sequence technology follows, with a brief introduction to 
Microarrays and Next-Generation Sequencing. A review of methods to analyze protein-DNA 
interactions and their strengths and limitations (EMSA, DNA footprinting, and ChIP) is taught. 
Regulation of gene expression at the RNA level concludes the course.   
 
Course Specific Objectives: 
Upon completion of the course, each student should: 

• Appreciate that molecular biology is a dynamic and ever-changing experimental science. 
• Understand the introductory “language” of molecular biology. 
• Learn the basic techniques of molecular biology and distinguish between the different 

methods that are used to isolate, separate and probe for specific proteins, nucleic acids 
and their interactions. 

• Identify the limitations of these techniques. 
• Given a particular biological question, identify which experimental methods are best used 

to answer that question. 
• Become comfortable with reading and critiquing primary research papers. 

 
 



Homework: 
Homework will be assigned and will count 50 points of your final grade. I will endeavor to 
closely align the homework with the knowledge you need to do well on your exams. However, 
since different people have their own methods of studying, and I want to respect each student as 
a mature self-directed individual, I consider the amount of homework you choose to complete up 
to you. Your homework packet (original or copies) must be turned in at the start of class on 
Wednesday April 29 2015 (last day of class). Any student that chooses not to complete ANY of 
the homework assigned must turn in a short essay describing your study methods and how you 
are able to succeed in learning the material without a need for homework problems. 
 
Exams: 
There will be three exams that cover the material presented in class and studied in the book. All 
exams are cumulative, but will emphasize new material since the last exam. Exams will be 
comprised of multiple choice, short answer questions, problem solving, and short essays. Exams 
will be given on the following dates: 
 
February 13: Exam 1 (100 points)  
March 27: Exam 2 (100 points) 
April 29: Exam 3 (100 points) 
 
Final Exam: 
The final exam will be given in class from 10:00 to 12:00 Monday May 4th 2015 and will not be 
given at any other time or date. The final exam is cumulative and will cover all material 
discussed in class this semester. The final exam will count 100 points. 
 
Course Points:   Exams (3 x 100 pts each) 300 points 
                Final Exam   100 points 
                Homework     50 points       
                               450 points Total 
 
Grading Scale for the Course: 
 
100% to 94%   A 
< 94% to 90%  A- 
< 90% to 87%  B+ 

< 87% to 84%  B 

< 84% to 80%  B- 

< 80% to 77%  C+ 

< 77% to 74%  C 

< 74% to 70%  C- 

< 70% to 67%  D+ 
< 67% to 64%  D 

< 64% to 61%  D- 

< 61% to 0%   F 
 

 



Attendance: 

The best way to succeed is to always attend class and study the material I teach. Your notes from 
class are precious and should be the guideline for your personal study in the book. My lectures 
are designed to complement the textbook, put the material in context, and help you understand 
the material for true mastery.  
 
DSU POLICIES, PROCEDURES, AND SEMESTER DATES 
 
Click on this link - http://www.dixie.edu/reg/syllabus/ - for comprehensive information on the 
Semester Dates, the Final Exam Schedule, and University resources such as the library, 
Disability Resource Center, IT Student Help Desk, Online Writing Lab, Testing Center, Tutoring 
Center, and Writing Center.  In addition, please review DSU policies and statements with regards 
to Academic Integrity, Disruptive Behavior and Absences related to university functions. 
  
If you are a student with a medical, psychological, or learning disability or think you might have 
a disability and would like accommodations, contact the Disability Resource Center (435-652-
7516) in the North Plaza. The Disability Resource Center (http://dixie.edu/drcenter/) will 
determine eligibility of the student requesting special services and determine the appropriate 
accommodation to their disability. 
 
Other: 
Mobile phones must be set to vibrate mode (or turn them off!) for all of your classes. Phones 
must be “off” during exams. Any behavior that disturbs the class will not be tolerated.   
 
Disclaimer: The instructor reserves the right to make modifications to this syllabus by 
announcing changes in class and/or postings to Canvas. 


