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This course aims to convey the following three main principles:

1. People use biological organisms and systems to ‘upgrade raw materials into socially-useful products’ (credit: Kàroly Ereky).

2. Genes, which encode proteins, are transferable between organisms and, by transferring a gene, we impart a new function to the

recipient.

3. As a society, we need to consider the pros and cons of various biotechnological advances; to do so, we need to first understand how

they work.

By the end of this course you'll be able to:

describe examples of biotechnology, including the biological systems that enable them;

demonstrate the basic use of online bioinformatics tools such as BLAST and SignalP

solve a protein’s sequence from the corresponding (c)DNA sequence (manually and using online tools)

identify a protein’s putative function from its sequence

predict whether an amino acid sequence would produce a protein with a signal peptide;

analyze a situation in which a genetically-modified organism (GMO) has been or could be created

examine the need for the GMO (identify the problem that is being addressed)

compare the GMO to another solution to the same problem

Compare the GMO-based solution to another (non-GMO-based) solution to this same problem

Justify the creation/use of a GMO to provide a product or service to solve this problem or support your opposition to the

creation/use of a GMO to provide a product or service to solve this problem;

and propose a new biotechnology product

justify the need for the product

propose a method to develop the product

suggest an appropriate organism to produce or to be the product

explain how the organism could be isolated (non-GMO) or engineered (via genetic modification or gene editing) to

produce the product

summarize the steps that a biotechnology company would need to take to produce the product.

Course Aims and Learning Objectives:

https://d2l.arizona.edu/d2l/le/content/804286/viewContent/7503124/View
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https://d2l.arizona.edu/d2l/le/content/804286/viewContent/7503126/View
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https://d2l.arizona.edu/d2l/le/content/804286/viewContent/7687576/View
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https://d2l.arizona.edu/d2l/lp/ouHome/defaultHome.d2l
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https://d2l.arizona.edu/d2l/le/content/804286/Home
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https://d2l.arizona.edu/d2l/lms/grades/index.d2l?ou=804286


Getting help with studying (general information)
Web Page

Take some time to introduce yourself to me, your instructor, and to reflect on what you want to get out of this course by answering the survey

questions. 

https://d2l.arizona.edu/d2l/le/content/804286/viewContent/7818001/View


Why does this course use a collaborative learning technique?

Note!

This course is designed for you to apply and expand upon your basic biology background, as it relates to the �eld of Biotechnology. This course will be taught partly

through lectures and partly through collaborative, in-class group activities. In addition, there will be some online activities via D2L. Students will use Turning

Technologies Clickers in class to answer questions posed during lecture and in-class activities – there are points associated with this.

Employers look for two broad categories of skills in hiring new employees: hard skills (what you do) and soft skills (how you do it).

Collaborative learning helps develop both of these skill sets:

It increases student understanding of concepts and knowledge of a subject

It improves students' "transferable skills", such as working in teams, leadership, communication, and problem solving

Professor
Samantha Orchard, Ph.D. (see biography below for more information)

"Dr. Orchard" | she/her/hers

Of�ce Location
Marley 541D (UA Tucson main campus)

Telephone Number
520.621.3969

Email-Address
orchard@email.arizona.edu 

Of�ce Hours
My door is open for students to walk in on Wednesdays, 2:15-3:30 pm. If that doesn't work for you or you need to meet with me sooner, contact me to make an

appointment for another day or time. Do not be shy about asking to meet!

Email Response Time
Within 24 hours on weekdays

You will be noti�ed, in advance, of any scheduling issues that may impact my response times.

Instructor Biography
Samantha Orchard is an Associate Professor of Practice at the University of Arizona, where she teaches courses about

Biotechnology, and is friendlier than she may look in this photo. She got a B.S. in Microbiology from the University of

Washington (Seattle), a Ph.D. in Bacteriology from the University of Wisconsin (Madison), and post-doctoral experience

in bacterial genetics from San Diego State University (California). After her postdoctoral training, she transitioned to

working in the biotechnology industry, �rst at a small Biofuels start-up type company and then at a larger company that

makes and sells enzymes for industrial applications. After more than 8 years in industry, she returned to academia in

2018 to bring her real-world biotechnology experience to the classroom. In her time in industry, she enjoyed working

with people with varied backgrounds and in different positions (e.g. Legal, Business, Regulatory, Safety, Manufacturing,

Quality Control and Quality Assurance, etc.) and she encourages people to consider both scienti�c and non-scienti�c

careers in the Biotechnology industry.

Preceptors
Matt Olenski (molenski@email.arizona.edu)

Senior in general Biology with a minor in German studies. Works at the University of Arizona Genetics Core in Bio5 as well as in the Dornhaus Lab studying the effect of

certain neurotransmitters on the behavior of Black Widow spiders. 

Cristian Salazar De Leon (cmsalazardeleon@email.arizona.edu)

Senior in Plant Sciences with a minor in Biochemistry. Current research assistant in the Woodson Lab studying stress response genes in plants. As well as a diagnostic

technician in the Aquaculture Pathology Lab in ACBS. Will be applying for graduate school this semester. You can usually �nd me in the Marley bldg. or ACBS bldg.

Role of Preceptors
At UA, preceptors are expected to be student mentors and instructional assistants. What that means for this class is that they will:

assist students in class during group work; 

offer students strategies for learning the material via out-of-class meetings, but are not intended to be content experts - that's the instructor's role;

Course Description

Instructor Contact Information

Other Contact Information

https://map.arizona.edu/
mailto:orchard@email.arizona.edu
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Note!

assist instructor with classroom tasks (handing out handouts etc.);

and grade online Discussions. [Most students who participate in the Discussions per the instructions will earn full credit; if the preceptors assign less than the full

grade to any student, the instructor will verify the grade assignment.] 

To print any part of this syllabus, click the Print button below. To save it, click the Print button and choose the Save as PDF option.



You will need the following in order to participate in this course.

Texts:

There are no textbooks that you are required to buy

All required readings will be available via the course's D2L site. 

Unless a reading is marked 'Optional', it is required, and you may be tested on your understanding of the required readings. 

A small number of readings are from an OpenStax (Open Educational Resource or OER) textbook called "Microbiology". I have posted .pdf �les with the

required excerpts/readings on this D2L site. If you would like to see the whole textbook to help you with studying for other courses, follow the link above

("Microbiology") to download it for free or to order a print copy ($25). Most of the textbook is not applicable to this course.

Hardware:

Turning Technologies clicker and appropriate, active license

Access to a computer that meets the minimum requirements for D2L

Texts, Articles, and Other Course Materials

Required

https://openstax.org/
https://openstax.org/details/books/microbiology
https://help.d2l.arizona.edu/student/new-student-clicker-registration
https://help.d2l.arizona.edu/student/minimum-system-requirements


Note!

This course follows grading policies established by the University of Arizona.

Click here: for descriptions of grades given at the U of A and to review the of�cial university grading system.

A = 90% and above (900-1000 points)

B = 80 - 89.9% (800-899.9 points)

C = 70 - 79.9% (700-799.9 points) 

D = 60 - 69.9% (600-699.9 points) 

E = 59.9% and below (0-599.9 points)

Grade de�nitions:
A: Achievement that is outstanding relative to the level necessary to meet course requirements.

B: Achievement that is signi�cantly above the level necessary to meet course requirements.

C: Achievement that meets the course requirements in every respect.

D: Achievement that is worthy of credit even though it fails to fully meet the course requirements.

E: Represents failure (no credit) and signi�es that the work was not worthy of credit or was not completed.

Surveys (15 points each x 2 = 30 point total)
There will be two surveys @ 15 points. Survey 1 asks you to introduce yourself to me and set your course goals. Survey 2 asks you to re�ect on your effort in this course.

Clicker questions (2.5 points each class x 40 = 100 points total)
There will be Clicker-related questions every class meeting except exam days. The purpose of the Clicker-related questions is to encourage your engagement with the

lectures and to provide me, the instructor, with feedback on how well the students are understanding the material. There are 42 lectures for the course. You get full

credit for any question you answer. If you participate in more than 40 lectures, any points you earn for clicker participation will be bonus points.

D2L Quizzes (15 points each x 12 = 180 points total)
There are quizzes due every Friday that there is not an exam (except Thanksgiving break) and they need to be completed online, via D2L. The purpose of the quizzes is

to help you ensure that you understand the course material, especially the readings. The quizzes are open-book, meaning that you can use your notes and other

resources to help you answer the questions. 

Discussions (20 points each x 4 = 80 points total)
Periodically, you will be asked to participate in an online (D2L) or in-class discussion related to a biotechnology topic.

Assignments (30 points x 1 + 140 points x 2 = 310 points total)
There will be three graded assignments, which each assess your progress towards one of the course learning objectives.

Assignment 1: under "Quizzes" tab on D2L (30 points)

Assignments 2-3: under "Assignments" tab on D2L (@140 points)

Exams (Points per item: 100; Total points possible: 300)
There are three exams in the course – two midterms and one �nal exam. The midterms will be held in in class, during a regularly-scheduled class period OR might be

offered online, via D2L. See below for more information on the �nal exam. If held in-class, the exams will be closed-book.

Date and Time
Monday, December 16th, from 1-3 pm

Links to more information:

Final Exam Regulations and Information

Final Exam Schedule

Students wishing to contract this course for Honors Credit should email me to set up an appointment to discuss the terms of the contract. Information on Honors

Contracts can be found at https://www.honors.arizona.edu/honors-contracts.

There is an extra credit assignment under the Discussions tab - post a link to an interesting article about biotechnology, along with your synopsis, and/or respond to

posts from your fellow students. Earn up to 10 bonus points!

Grading Policies

Grading Scale

Graded Activities

Final Exam

Honors Credit

Extra Credit

http://catalog.arizona.edu/policy/grades-and-grading-system
https://www.registrar.arizona.edu/courses/final-examination-regulations-and-information?audience=students&cat1=10&cat2=31
http://www.registrar.arizona.edu/students/courses/final-exams
https://www.honors.arizona.edu/honors-contracts.
https://d2l.arizona.edu/d2l/common/dialogs/quickLink/quickLink.d2l?ou=804286&type=discuss&rcode=Arizona-5454090


The order and duration of topics is likely to change - I will update it here periodically. The due dates are less likely to change but I reserve the right to change them

nonetheless.

Unit Class
meeting Day Date Topic Assessment due

1 1 Monday August 26
Introduction and History of Biotech
[Biomolecules via D2L]

2 Wednesday August 28 Diabetes and recombinant insulin Survey 1

2 3 Friday August 30 Molecular cloning Quiz 1 (D2L)

Monday September 2 Labor Day - no classes

4 Wednesday September 4 Tools: enzymes Discussion 1 (insulin)

5 Friday September 6 Tools: cloning methods  Quiz 2 (D2L)  

6 Monday September 9 Tools: PCR, gels

7 Wednesday September 11 Tools: DNA sequencing

8 Friday September 13 Tools: plasmids and hosts Quiz 3 (D2L)

3 9 Monday September 16 Control of transcription

10 Wednesday September 18 Control of transcription

11 Friday September 20 Control of translation  Quiz 4 (D2L)

12 Monday September 23 Codon usage

13 Wednesday September 25 Bioinformatics

Friday September 27 Units 1-3 Exam 1

4 14 Monday September 30 Microbes: introduction Assignment 1 (under Quizzes tab)

15 Wednesday October 2 Microbes: non-GMO examples

16 Friday October 4 Microbes: GMO example - chymosin Quiz 5 (D2L)

17 Monday October 7 Microbes: other GMOs

18 Wednesday October 9 Viruses: introduction Discussion 2 (chymosin)

19 Friday October 11 Vaccines Quiz 6 (D2L)

20 Monday October 14 Ebola: vaccine and treatment Assignment 2 (GMO-based solutions)

5 21 Wednesday October 16 Plants: breeding

22 Friday October 18 Plants: making a GMO plant Quiz 7 (D2L)

23 Monday October 21 Plants: insect resistance

24 Wednesday October 23 Plants: herbicide tolerance

25 Friday October 25 Plants: virus resistance Quiz 8 (D2L)

26 Monday October 28 Plants: biopharming Discussion 3 (Bt)

27 Wednesday October 30 Plants: non-GM methods

Friday November 1 Units 4-5 Exam 2

6 28 Monday November 4 Animals: cloning

29 Wednesday November 6 Animals: GMO salmon

30 Friday November 8 Animals: biopharming Quiz 9 (D2L)

Monday November 11 Veterans Day - no classes Discussion 4 (salmon)

7 31 Wednesday November 13 Humans: designer babies

32 Friday November 15 Humans: DMD and genetic therapy Quiz 10 (D2L)

33 Monday November 18 Humans: cancer therapies

8 34 Wednesday November 20 Biotech companies

35 Friday November 22 Enzymes Quiz 11 (D2L)

36 Monday November 25 Enzymes in biotech Assignment 3 (biotech product)

37 Wednesday November 27 Biofuels

Class schedule

MCB/MIC/PLS 340 Fall 2019 working schedule



Friday November 29 Thanksgiving Break - no classes

38 Monday December 2 Discovery: bioprospecting

39 Wednesday December 4 Product evolution

40 Friday December 6 Fermentation Quiz 12 (D2L)

41 Monday December 9 Downstream processing

42 Wednesday December 11 [To be determined] Survey 2

Final Exam Monday
December 16, 1-3
pm

Units 6-8 Exam 3

MCB/MIC/PLS 340 Fall 2019 working schedule



Policies are a set of guiding principles for how you (the student), I (the instructor), and the university should act in a given situation. Read these policies carefully so you

know what is expected of you as well as what you can expect from the course and the U of A.

Attendance
Actively participating in the course and attending class sessions are vital to the learning process. As such, attendance is required at all class sessions. Absences may

affect a student’s �nal course grade. If you anticipate being absent, are unexpectedly absent, or are unable to participate in class online activities, please contact me as

soon as possible.

To request a disability-related accommodation to this attendance policy, please contact the Disability Resource Center at (520) 621-3268 or drc-

info@email.arizona.edu. If you are experiencing unexpected barriers to your success in your courses, the Dean of Students Of�ce is a central support resource for all

students and may be helpful. The Dean of Students Of�ce is located in the Robert L. Nugent Building, room 100, or call 520-621-7057.

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.

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.

Communication Policy
Occasionally, I will send an email to the class or to individual students. I will use the email addresses provided to me on the course list in D2L. Please ensure that you

regularly check the email account associated with your registration.

Classroom Behavior
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 sur�ng, etc.). Additionally, 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.

Dispute of Grade Policy
You may dispute your grade on quizzes, exams, and any other graded work, as long as you do so within 1 week of me returning the grade to you.

Elective Name and Pronoun Usage
If you prefer to be called by a name other than the �rst name in the D2L Classlist, please let me know via Survey 1 and/or email (orchard@email.arizona.edu). Likewise, if

you prefer that I use pronouns to address or refer to you other than the ones most people would use based on your name and/or appearance, please let me know via the

same methods.

Late Policy
Assignment grades will be reduced by 10% of the total value for that item for every day or part of a day it is late. I strongly recommend that you complete all quizzes and

assignments even if you must submit them late, because they are an important part of the learning experience (and, of course, getting some points is better than getting

no points).

Late Registration - Makeup Policy
If you register for the class after the �rst class meeting, you should review this document and missed lecture slides on D2L. I recommend that you also make an

appointment to meet with me to discuss the course expectations and the material that you missed.

Plagiarism
The University Libraries have some excellent tips for avoiding plagiarism, available at http://new.library.arizona.edu/research/citing/plagiarism.

Use of computers, phones, and other mobile devices
Some students feel that their learning is best served by using personal electronics, such as laptops and tablets, in class. These devices can be distracting to other

learners. Therefore, students who prefer to use electronic devices for note-taking during lecture should preferably sit around the edge of the space we use in the

classroom, to minimize how many people can see your screen. Other uses of electronics during class sessions, such as texting, sur�ng the internet, or watching sports

matches are not permitted. As noted above, your focus should be on the tasks at hand and not on extraneous activities (e.g., texting, making phone calls, web sur�ng,

etc.).

Absences
Absences preapproved by the UA Dean of Students (or dean's designee) will be honored. Please read the university's attendance policy.

Accessibility: Classroom furniture
Please be aware that the accessible table and chairs should remain available for students who �nd that standard classroom seating is not usable.

Accommodations: DRC Contact Information
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,  visit the DRC website.

About Policies

Course Policies

University Policies

mailto:drc-info@email.arizona.edu
http://catalog.arizona.edu/policy/class-attendance-participation-and-administrative-drop
http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity
https://d2l.arizona.edu/d2l/common/dialogs/quickLink/quickLink.d2l?ou=804286&type=survey&rCode=Arizona-4182911
mailto:orchard@email.arizona.edu
http://new.library.arizona.edu/research/citing/plagiarism
http://policy.arizona.edu/employmenthuman-resources/attendance
http://drc.arizona.edu/


Accommodations: Reasonable accommodations
If you have reasonable accommodations, please plan to meet with me by appointment or during of�ce hours to discuss accommodations and how my course

requirements and activities may impact your ability to fully participate.

Administrative Drops
Please refer to the UA's policy concerning Class Attendance, Participation, and Administrative Drops.

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.

Incompletes (I) and Withdrawals (W)
Requests to complete this course in a future semester or to withdraw from this course must be made in accordance with University policies. To read the policies, click

these links:

Incomplete policy

Withdrawal policy

Nondiscrimination and Anti-harassment
The University is committed to creating and maintaining an environment free of discrimination; please read the university's Nondiscrimination and Anti-harrassment

policy. 

Course policy addition: 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.

Religious Holidays
Absences for any seriously held religious belief, observation, or practice will be accommodated where reasonable. Refer to the university's Religious Accommodation

Policy.

Threatening Behavior
The UA Threatening Behavior by Students Policy, prohibits threats of physical harm to any member of the University community, including to oneself.

http://catalog.arizona.edu/policy/class-attendance-participation-and-administrative-drop
http://deanofstudents.arizona.edu/policies-and-codes/code-academic-integrity
http://catalog.arizona.edu/policy/grades-and-grading-system#incomplete
http://catalog.arizona.edu/policy/grades-and-grading-system#Withdrawal
http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
http://policy.arizona.edu/human-resources/religious-accommodation-policy
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students


Academic Policies and Procedures

Con�dentiality of Student Records

Honors Courses

Honors Contracts

Student Assistance and Advocacy Information

The Think Tank

The Writing Center

The Writing Skills Improvement Program

Links to Additional Resources

http://catalog.arizona.edu/policies
https://deanofstudents.arizona.edu/student-assistance/confidentiality-privacy
https://www.honors.arizona.edu/unitscourses
https://www.honors.arizona.edu/honors-contracts
http://deanofstudents.arizona.edu/student-assistance/students/student-assistance
http://thinktank.arizona.edu/
http://thinktank.arizona.edu/writing-center
http://wsip.arizona.edu/


If you �nd yourself struggling with this course, be sure to contact me or a preceptor or try one or more of the following:

ThinkTank Academic Skills Tutoring - drop in and by appointment.
From their website: "You know that THINK TANK has tutors for subjects like math and writing, but did you know that we also have tutors to help with study skills? Our

Academic Skills Tutors (ASTs) are here to work with you individually on topics ranging from managing your time effectively to adapting your study strategies to meet the

level of rigor required in college. Online courses require students to approach classes differently than in-person courses. If you are �nding your online class confusing or
challenging, an AST can provide guidance on how to navigate your online course from �guring out when things are due to effective study strategies for exams when
there are no lectures."

Read study tips from the Learning to Learn Initiative
Especially:

Retrieval Practice - test yourself, to force yourself to recall something from memory

Spaced Practice - space out your study sessions

Growth Mindset - believe that you can improve your ability to understand material through dedication and hard work

Take a class about how to learn

Powerful Strategies to Improve Learning (online; not credit based; FREE)

Student Advocates for Improved Learning (SAIL) (PSY 397; 1 credit)

Learn to Teach to Learn (AED 150A1; 3-credit general education course)

Read a book

Make it Stick (free digital book via UA Libraries)

Fight off Imposter Syndrome
Do you feel as though you're not really meant to be here? That you're not as smart as other students? Then you, like many people, might have Imposter Syndrome. Know

this: if you are registered for this course, then you are meant to be here and you can succeed. Here are some tips to �ght off feeling like an imposter: 

10 steps you can use to overcome imposter syndrome

How to overcome imposter syndrome (includes TED talk link)

Getting help with studying

https://thinktank.arizona.edu/academic-skills-tutoring
https://academicaffairs.arizona.edu/l2l
https://academicaffairs.arizona.edu/l2l-strategy-retrieval-practice
https://academicaffairs.arizona.edu/l2l-strategy-spaced-practice
https://academicaffairs.arizona.edu/l2l-strategy-growth-mindset
https://academicaffairs.arizona.edu/powerfullearning
https://academicaffairs.arizona.edu/sail
https://uaccess.schedule.arizona.edu/psp/pubsaprd_1/UA_CATALOG/HRMS/c/ESTABLISH_COURSES.SSS_BROWSE_CATLG.GBL
https://ebookcentral.proquest.com/lib/uaz/detail.action?docID=3301452
https://impostorsyndrome.com/10-steps-overcome-impostor/
https://www.mindful.org/how-to-overcome-impostor-syndrome/

