
 
 

 

PLS/MIC 456/556 Topics in Biotechnology 
Engineering, T/Th 3:30-5:00; 3 units  

 
 
Description of Course  

 This course is designed to help you develop a deeper understanding of a variety of current 
topics in Biotechnology including GMOs, Stem Cells, Designer Babies, Synthetic Biology, 
Nanobiotechnology, Cancer Biology, Epigenetics, Vaccines, Antibiotics, Immunotherapy, Aging, 
Cloning and Gene Editing. 

 
Course Prerequisites or Co-requisites 

Students should have an undergraduate background in microbiology, plants sciences, 
molecular biology and/or genetics. Required courses include MCB 181, and PLS 240 or MIC 
205. Other recommended courses include EEB 182, MCB/MIC/PLS 340, and MIC 428. It will be 
important to have a diverse set of students as a number of topics will be covered.  
 

Instructor and Contact Information 
Kenneth A. Feldmann 
Office: 822C Marley 
E-mail: biotech@email.arizona.edu or feldmann@email.arizona.edu  
Phone: 502-621-7158 
Office Hours: M 1-2:30 I have an “Open door policy” but you can arrange a specific time to 
meet. 
 
Course materials can be found on D2L under PLS/MIC 456/556 

 
Course Format and Teaching Methods 

The course format will include lectures by the instructor, invited speakers and students taking 
the course with considerable time for discussion. Each week, we will take on a separate topic. 
For several topics (TBD), students will be assigned to read one of several books. I will also 
make suggestions for short articles that will enhance our discussion. Students may put 
together slides or handouts summarizing the material for which they are responsible. Faculty 
with expertise in various areas will be invited to present short talks and participate in our 
discussions. Seventy percent of the grade will be based on attendance, participation and 
quizzes. The other 30% will be based on a final exam.  

 
Course Objectives and Expected Learning Outcomes 
At the completion of this course students will: 

1. Demonstrate an understanding of the most important points from the assigned 
biotechnology books and articles and communicate this effectively to the class.  

2. Demonstrate critical thinking skills by engaging in scientific-based discussion and making 
sensible arguments about the biotechnology topics that are covered in the course.  

3. Be able to describe how the four genomes (nuclear and organelle, epigenome, microbiome 
and virome) constituting an individual, plant or animal, are connected and how expression 
of genes in these genome affects homeostasis, disease and behavior. 
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These objectives will address several of the learning outcomes of the Plant Sciences program 
particularly the development of critical thinking skills and the ability to communicate the 
importance of plant science in addressing major challenges facing society.  

 
Absence and Class Participation Policy 

The UA’s policy concerning Class Attendance, Participation, and Administrative Drops is 
available at: http://catalog.arizona.edu/policy/class-attendance-participation-and-
administrative-drop  
 

The UA policy regarding absences for any sincerely held religious belief, observance or practice 
will be accommodated where reasonable, http://policy.arizona.edu/human-resources/religious-
accommodation-policy. 
 
Absences pre-approved by the UA Dean of Students (or Dean Designee) will be honored.  
See:  https://deanofstudents.arizona.edu/absences   

 
Participating in the course is vital to the learning process. As such, attendance is required at all 
lab sections. Students who miss class due to illness or emergency are required to bring 
documentation from their health-care provider or other relevant, professional third parties. 
Failure to submit third-party documentation will result in unexcused absences.  

 
Makeup Policy for Students Who Register Late  

Students who use late registration and miss a class need to contact me immediately so that we 
can arrange a meeting to discuss the class that was missed. They will also need to meet with 
me to take an assessment exam.  

 
Course Communications 

Students are always tempted to discuss absences or other items with me after class but it is 
not possible for me to remember all of these comments. I am happy to talk to you but you 
must communicate with me via email so that there is a record. 

 
Required Texts or Readings 

You will need to read three books that have been written for the intermediate learner as well 
as any assigned reviews. I have listed these books below under Readings. You will be 
responsible for one book from each of the three subject areas. You will need to lead a 
discussion of these books/articles. Most of these books can be checked out of the library. For 
your convenience, you may wish to purchase a used book on Amazon.  

 
Required or Special Materials 

You should have a thumb drive to bring any presentations to class. 
 
Assignments and Examinations: Schedule/Due Dates 

Each student will need to co-present three (3) books and several papers during the semester. 
Presentations can consist of a series of slides or handouts along with a discussion and a Q&A 
for the books/papers. Each student must participate each week. Students taking the 556 
section will need to present by themselves sometimes but those in 456 will be in groups. When 
I find good short articles I will put them in D2L and all of these will be required reading. 
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DATES TOPIC Readings* 
Thurs 11 
Jan 

No topic KAF was out sick 

Tues & 
Thurs, 16 
& 18 Jan 

Plant GMOs and 
Food 

Books you may read on your own as time permits:  
First Fruit, B. Martineau, 2001 
Mendel in the Kitchen, N. Federoff, 2004 
The Man Who Fed The World, L. Hesser, 2006 
Tomorrow’s Table, P. Ronald and R. Adamchak, 
2008 
Dinner at the New Gene Café, B. Lambrecht, 2001 

Tues & 
Thurs, 23 
& 25 Jan 

Introductory 
Material 

Tues – KAF out 
Thurs – Model Systems 

Tues & 
Thurs, 
30 Jan & 1 
Feb 

Vaccines 
including DNA 
vaccines 
Antibiotics 

Books you may read on your own as time permits:  
The Panic Virus: The True Story Behind the Vaccine-
Autism Controversy, Mnookin, 2011 
Antibiotics Simplified, 3rd, J. Gallagher and C. 
MacDougall, 2014 

Tues & 
Thurs, 
6 and 8 
Feb 

CRISPR and 
Sequencing 

Tues, Mark Beilstein, CRISPR 
Thurs, Sequencing 

Tues & Thurs,  
13 & 15 Feb 

Bioremediation, 
Bioterrorism and 
Biowarfare 

Tues, David Marks seminar 230 Marley 4:00 
Books you may read on your own as time permits:  
Biohazard, K Alibek, 1999 
A Plague Upon Humanity, D. Barenblatt, 2004 

Tues & Thurs, 
20 & 22 Feb 

Microbiomes 
 

KAF lecture and book discussions;  
Read one of the following: 
Missing Microbes, M. Blaser, 2014 
Welcome to the Microbiome: Getting to Know the 
Trillions of Bacteria and Other Microbes In, On, and 
Around You, R. DeSalle and S. Perkins, 2015 

Thurs & Tues, 
27 Feb & 1 
Mar 

Microbiomes, 
cont’d 
Midterm Exam 

Tues Betsy Arnold 
Thurs Karuna Patil, Gnotobiotics 
David Baltrus 

5-9 Mar Spring Break Reading Time 
Tues & Thurs, 
13 & 15 Mar 

Epigenetics Read one of the following:  
The Epigenetics Revolution, N. Carey, 2012 
Epigenetics: How Environment Shapes Our Genes, 
R. Francis, 2012 
Inheritance: How Our Genes Change Our Lives – 
and Our Lives Change Our Gene, S. Moalem, 2015 
The Developing Genome: An Introduction to 
Behavioral Epigenetics, David S. Moore 2015 

Tues & Thurs, 
20 & 22 Mar 

Artificial 
Insemination, 
IVF and 
Eugenics 
(Designer 
Babies) 

Books you may read on your own as time permits:  
GMO Sapiens: Life Changing Science of Designer 
Babies, 2015 
In The Name of Eugenics, Kevles 

Tues & Thurs, 
27 & 29 Mar 

Animal GMOs, 
BioPharming and 
Cloning 

Tues: Mike Riehl 
Books you may read on your own as time permits:  
After Dolly: The Promise and Perils of Human 
Cloning, I. Wilmut and R. Highfield, 2006 
Dog, Inc., J. Woestendiek, 2010 
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How To Clone A Mammoth, B. Shapiro, 2015 
Tues & 
Thurs, 3 & 
5 Apr 

Stem Cells and 
Applications 
including 
Bioprinting 

Books you may read on your own as time permits:  
Stem Cell Hope, A. Park, 2011 
 

Tues & 
Thurs, 10 
& 12 Apr 

Human Genome 
Project; 
Personal 
Genome Project; 
Genes 
associated with 
Sports, 
Sexuality, God, 
Etc 

Books you may read on your own as time permits:  
Genetic Twists of Fate by Fields and Johnson 
A Life Decoded: My Genome, My Life, C Venter, 
2007 
It Takes a Genome: How a Clash Between Our 
Genes and Modern Life Is Making Us Sick, G. 
Gibson, 2009 
The Science of Desire, D. Hamer and P. Copeland, 
1994 
The Sports Gene, D. Epstein, 2013 
The God Gene: How Faith is Hardwired into Our 
Genes, D. Hamer, 2004 
Obesity Genes and Their Epigenetic Modifiers, J. 
Baird, 2012 
Happiness Genes: Unlock the Positive Potential 
Hidden in Your DNA, 2010 

Tues & 
Thurs, 17 
& 19 Apr 

Cancer 
Biotechnology 

Read one of the following:  
Emperor of All Maladies: A Biography of Cancer, S. 
Mukherjee 2010 
The Death of Cancer: After Fifty Years on the Front 
Lines of Medicine, a Pioneering Oncologist Reveals 
Why the War on Cancer Is Winnable--and How We 
Can Get There, V DeVita and E. DeVita-Raeburn, 
2015 
Others?? 

Tues, 24 
Apr 

Synthetic 
Biology 

Books you may read on your own as time permits:  
Regenesis by George Church and Ed Regis 
Frankenstein’s Cat, E. Anthes, 2013 
Creation: How Science is Reinventing Life Itself, A 
Rutherford, 2013 

Thurs, 26 
Apr 

Gene therapy Books you may read on your own as time permits:  
The Forever Fix, Ricki Lewis 2012 

Tues 1 May Review and Hot 
Topics 

 

Wed 3:30-
5:30 9 May 

Final Exam**  

*   The best, most current books will be added substituted as appropriate 
** See registrar.arizona.edu/schedules/finals.htm 

 
Final Examination 

The date and time of the final exam, along with links to the Final Exam Regulations, can be 
found at https://www.registrar.arizona.edu/courses/final-examination-regulations-and-
information, and Final Exam Schedule, http://www.registrar.arizona.edu/schedules/finals.htm 

 
Grading Scale and Policies 

Each of your three book presentations will be worth 20 pts. We will have six (6) 10 pt quizzes 
scattered throughout the semester. If you fail to present on any of your book 
commitments, you will receive a 0 and this cannot be made up. There will be no extra 
credit opportunities in this course.  
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 556 enrollees: Students enrolled in 556 will: 1) have greater expectations for their 

presentations and discussions to help set the example for students enrolled in 456, 2) may 
present books on their own, and 3) have two additional questions on each exam. The 
quizzes and exams for the 556 students will be worth the same number of total points so 
each question will be worth fewer points. 

 
 Participation  100 pts 
 Presentations   60 pts 

Quizzes  60 
 Exams 2@90 pts ea 180 pts 
 Total:   400 pts 
  
Your final grade will be based on the University Grades and grading system. 

A at least 90% excellent  
B at least 80% good  
C at least70% satisfactory  
D at least 60% poor  
E <60% failure  

 

Requests for incomplete (I) or withdrawal (W) must be made in accordance with 
University policies, which are available at http://catalog.arizona.edu/policy/grades-and-
grading-system#incomplete and http://catalog.arizona.edu/policy/grades-and-grading-
system#Withdrawal respectively. 

Dispute of Grade Policy: If you disagree with any grade that you are given, you must 
dispute this with me within two weeks of giving the grade. However, no disputes will be 
considered after the last official day of classes 

 
Honors Credit 

Students wishing to contract this course for Honors Credit should email me to set up an 
appointment to discuss the terms of the contact. Information on Honors Contracts can be 
found at http://www.honors.arizona.edu/faculty-and-advisors/contracts.   

 
Scheduled Topics/Activities 

The schedule of topics is listed above under Assignments and Examinations. 
 
Classroom Behavior Policy 

To foster a positive learning environment, students and instructors have a shared 
responsibility. We want a safe, welcoming, and inclusive environment where all of us feel 
comfortable with each other and where we can challenge ourselves to succeed. To that end, 
our focus is on the tasks at hand and not on extraneous activities (e.g., texting, chatting, 
reading a newspaper, making phone calls, web surfing, etc.). 

Students are asked to refrain from disruptive conversations with people sitting around them 
during lecture. Students observed engaging in disruptive activity will be asked to cease this 
behavior. Those who continue to disrupt the class will be asked to leave lecture or discussion 
and may be reported to the Dean of Students.  

 
Threatening Behavior Policy  

The UA Threatening Behavior by Students Policy prohibits threats of physical harm to any 
member of the University community, including to oneself. See 
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students.  
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Notification of Objectionable Materials 

This course will contain material of a mature nature, which may include explicit language, 
depictions of nudity, sexual situations, and/or violence. The instructor will provide advance 
notice when such materials will be used. Students are not automatically excused from 
interacting with such materials, but they are encouraged to speak with the instructor to voice 
concerns and to provide feedback.  
 

Accessibility and Accommodations 
Our goal in this classroom is that learning experiences be as accessible as possible. If you 
anticipate or experience physical or academic barriers based on disability, please let me know 
immediately so that we can discuss options. You are also welcome to contact the Disability 
Resource Center (520-621-3268) to establish reasonable accommodations. For additional 
information on the Disability Resource Center and reasonable accommodations, please visit 
http://drc.arizona.edu. 

If you have reasonable accommodations, please plan to meet with me by appointment or 
during office hours to discuss accommodations and how my course requirements and activities 
may impact your ability to fully participate. 

Please be aware that the accessible table and chairs in this room should remain available for 
students who find that standard classroom seating is not usable. 
 

Code of Academic Integrity 
Students are encouraged to share intellectual views and discuss freely the principles and 
applications of course materials. However, graded work/exercises must be the product of 
independent effort unless otherwise instructed. Students are expected to adhere to the UA 
Code of Academic Integrity as described in the UA General Catalog. See:  
http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity. 

The University Libraries have some excellent tips for avoiding plagiarism, available at 
http://www.library.arizona.edu/help/tutorials/plagiarism/index.html. 

Selling class notes and/or other course materials to other students or to a third party for resale 
is not permitted without the instructor’s express written consent. Violations to this and other 
course rules are subject to the Code of Academic Integrity and may result in course sanctions. 
Additionally, students who use D2L or UA e-mail to sell or buy these copyrighted materials are 
subject to Code of Conduct Violations for misuse of student e-mail addresses. This conduct 
may also constitute copyright infringement. 

 
UA Nondiscrimination and Anti-harassment Policy  

The University is committed to creating and maintaining an environment free of discrimination; 
see http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy 

Our classroom is a place where everyone is encouraged to express well-formed opinions and 
their reasons for those opinions. We also want to create a tolerant and open environment 
where such opinions can be expressed without resorting to bullying or discrimination of others. 

 
Additional Resources for Students 

UA Academic policies and procedures are available at http://catalog.arizona.edu/policies  

Student Assistance and Advocacy information is available at 
http://deanofstudents.arizona.edu/student-assistance/students/student-assistance 

 
Confidentiality of Student Records 

http://www.registrar.arizona.edu/personal-information/family-educational-rights-and-privacy-
act-1974-ferpa?topic=ferpa 
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Subject to Change Statement 

Information contained in the course syllabus, other than the grade and absence policy, may be 
subject to change with advance notice, as deemed appropriate by the instructor. 

 
 

 


