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LB 145, Cellular and Molecular Biology 
Spring 2017, 5 credits (lecture and lab) 
Lecture: Tu/Th 2:40 pm – 4:00 pm (E26A Holmes) 
Lab Sec 011: Mon/Wed 10:20 am – 12:10 pm (C4 Holmes) 
Lab Sec 012: Mon/Wed 12:40 pm – 2:30 pm (C4 Holmes) 
 
Teaching Team 

Email Office Hours 
Location 
(Holmes) 

Instructor (lecture and lab)   

Dr. Andrea Bierema 
Lyman Briggs College 
Website: https://about.me/ 
andrea.bierema 

abierema@msu.edu  Tues 10am-11am &  
Wed 9am-10am,  
or by appointment 

E7 (near the 
physics studio 
& fitness 
room) 

Learning Assistants (LAs)    

Megan Heil (lecture & lab 12) heilmega@msu.edu  Thurs 12:15pm-1:00pm C4 (lab room) 
Tyler Hendricks (lab 11) hendr199@msu.edu  n/a n/a 
Madison Kraus (lab 12) krausmad@msu.edu  n/a n/a 
Jalpa Patel (lecture) patelj27@msu.edu  Mon 2:30pm-3:30pm C4 (lab room) 
Shais Raza (lecture) razasye2@msu.edu  Wed 6:00pm-7:00pm C4 (lab room) 
Anthony Rotondo (lecture & 
lab 11) 

rotondo2@msu.edu  Tues 1:30pm-2:30 pm C4 (lab room) 

 
Course Materials (Lecture and Lab) 
Textbook: Avissar, Y., Choi, J., DeSaix, J., Jurukovski, V., Wise, R., & Rye, C. (2012). Biology. 
OpenStax. ISBN 1938168097. www.openstax.org/details/biology  
Good news: your textbook for this class is available for free online 
(www.openstax.org/details/biology)! If you prefer, you can also purchase on iBooks for $4.99 or 
get a print version via the campus bookstore or from seller “OpenStax” on Amazon.com.  
You can use whichever formats you want. Web view is recommended -- the responsive design 
works seamlessly on any device. 
 
Course pack: White, P.J.T., Bierema, A., Hulbert, D., & Wonderlin, N.E. (2017). Spring 2017 
lab manual. Allegra Publishing, Saline, MI. 
The course pack will be available only at the Collegeville Textbook Company. This lab book will 
be used for LB145 sections 006-012 in Dr. Bierema and Dr. White's lab sections. Collegeville is 
located in the Grand River shopping district, located at 321 E. Grand River. Students can order 
with a credit card, by phone, at 517 922-0013. 
 
Other readings and videos (freely available) will be used in this course. Please see the course 
schedule for more information. 
 
The textbook and other course materials will occasionally be needed during class. Therefore, 
please bring your laptop to class. Lined paper and a binder are recommended. Always bring 
your course pack to lab. 
 
Course Description 
This course will examine biological phenomena at the cellular and molecular scale. We will 
begin with an introduction to macromolecules (nucleic acids, proteins, lipids, and carbohydrates) 
and cell anatomy. Because we will often create and revise scientific models, we will also have a 
day dedicated to scientific modeling. Then we will examine each type of macromolecule in more 
detail. We will begin with nucleic acids, and learn how DNA is replicated and how ATP is 
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produced. Then we will learn about how proteins are synthesized and regulated, which is 
dependent on DNA and RNA. After protein synthesis, we will examine how proteins function and 
look at a specific types of proteins: enzymes and signaling proteins. Following that, we will learn 
how two important lipids function by examining steroids and cell and organelle membranes. 
Then we will switch to carbohydrates by describing how different organisms obtain glucose. 
Finally, we will synthesize the information of the course and learn how all of the topics are 
connected.  
 
Catalog Description 
Modern biology, mainly at the cellular level of integration. Principles of cell structure and 
function used to explain processes of bioenergetics, protein synthesis, and development. 
 
Course Objectives 
As successful students in this course, you will be able to do the following: 

 Develop mechanistic explanations of how biological phenomena or processes work, 
make predictions based on mechanistic explanations, analyze and interpret qualitative 
and quantitative data including graphical representations of data, explain how data 
supports or refutes an explanation, and work cooperatively in a team.  

 Describe the molecular structures of the four basic types of biomolecules, compare and 
contrast the structures and functions of these biomolecules, explain how molecular 
structure determines molecular interactions and relates to the cellular functions of these 
biomolecules, and make predictions about the cellular functions of biomolecules based 
on their chemical properties.  

 Describe the characteristics of basic cellular structures in bacterial, plant, and animal 
cells, explain how these characteristics relate to cellular functions, and predict how 
changes in cell structures impact cellular functions. 

 Describe basic metabolic reactions and pathways, explain the purposes of these 
pathways and how they are regulated, trace matter and energy through these pathways 
using a systems approach, predict how changes in these reactions or pathways impact 
their function, and explain how these reactions and pathways support life within the 
confines of thermodynamic principles including examples of cellular functions that 
require energy.  

 Explain how DNA is accurately replicated during the cell cycle and sorted during mitosis, 
how these processes are controlled, and predict how changes in the components of the 
cell will impact these processes. 

 Explain how genetic information is expressed to impact cell function, how cells regulate 
gene expression, and predict how changes in DNA, RNA and proteins will impact the 
expression of genetic information.  

 Explain similarities and differences in nucleic acid and protein structures and how 
changes in these structures over time relate to evolution. 

More detailed course objectives may be provided with the assignments. 
 
Instructional Methods 
This course has a different format than what many of you may have come to expect from 
previous experiences that identify teaching with lecturing and learning with memorization. 
Instead of having your instructor learn the material for you and being evaluated by how well you 
recall what your instructor tells you, you will be expected to take responsibility for your own 
independent learning. Each student’s course grade will be reflected by his or her performance in 
both lecture and lab. 
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Lecture (Room E026A) 
Students will complete reading quizzes outside of class. The course schedule (toward the 
end of this syllabus) provides the required readings, animations, videos, etc. for each quiz. 
Many of the animations provide information that is similar to the readings, allowing students 
to learn about material in more than one way. During lecture, students will apply the 
information acquired from the readings to case studies, models, and other activities. The 
case studies and other activities will be completed as a team except for exams 1-4. 
 
Laboratory (Room C004) 
The main purpose of the laboratory is for students to design and execute a team project 
using DNA barcoding techniques. During this project students will become experts at 
extracting DNA from eukaryotic cells, amplifying mitochondrial genes, and conducting 
genetic analyses. Throughout the semester, we will have in-lab activities, assignments, and 
quizzes to assist students in understanding how the protocols work and performing the lab 
protocols. Students will complete team assignments that will help prepare them for the final 
products: a scientific paper and a poster. Some lecture concepts will be connected to the 
laboratory activities.  
 
Lecture Grading 
Graded assessments for lecture will include daily participation, reading quizzes and exams. 
Lecture consists of 62.5% of the total course grade. 
 
Attendance and Participation  
Attendance and participation in class activities is required of all students. The discussions and 
team activities scheduled for class times are an essential part of your professional preparation. 
We cannot stress enough that attendance and participation are necessary for your success in 
this class. Participation means not only coming to class, but also contributing to discussions, 
being helpful in class, and not complaining. If you come to class but have a poor attitude, do not 
participate in small or large group discussions, choose to use your electronic devices or talk off 
topic rather than to stay focused on given assignments, or break classroom rules you can lose 
participation points. Many of the activities in class will include worksheets to be completed. The 
completion of the worksheets will also count toward participation unless otherwise noted. 
 
Absence policy. Students are strongly encouraged to attend every class. Because 
emergencies can occur, students are allowed to miss up to two class periods. In other words, 
there are 25 non-exam days, and students will receive credit for participation for up to 23 days. 
Please save these days for emergencies. If a student misses two days and an emergency 
occurs after those two days are used, the absence will result in no participation points for that 
day. If you miss a class, please talk with your instructor and peer team to find out what you 
missed and how you can still be prepared for upcoming exams. 
 
Reading Quizzes  
To prepare for in-class activities, students will have quizzes to complete that are over the 
reading, animations, videos, etc. Students are encouraged to read/view the material before 
beginning each quiz as well as to use the materials and any notes while taking each quiz. 
Questions covering the reading will be mostly multiple choice and true or false questions. 
Occasionally, a short-answer question will be included; short-answer questions may or may not 
relate to the readings and will be graded on effort only (not correctness like the multiple choice 
questions). Quizzes are available at the end of the previous lecture day, unless otherwise noted. 
They are due at 9:00am on the respective class day and will be completed on D2L. 
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Quiz late policy. Quizzes are due by 9:00am on the respective class day, and late quizzes will 
not be accepted. The reason that they are not accepted late is that their purpose is 1) to prepare 
students for the day’s class activities and 2) for the instructor to go through and identify any 
topics to go over in lecture. For each student, the two lowest scored quizzes (including zeros) 
will be dropped. There are 22 total quizzes and students will receive credit for up to 20 quizzes. 
 
Exams 
There will be a total of four exams and a final exam. Exams will follow a similar format as the in-
class case studies. Unlike the class activities, exams are done individually. The exception will 
be the final exam. The purpose of the final exam is to tie many of the concepts together in a 
new case study, and this exam will be done as a team. If you are absent during the final exam, 
you will not receive any points for the final that your team submits. 
 
Exam late policy. Exams cannot be made up unless plans are made with the instructor prior to 
the exam time. If an emergency prevents you from making it to class on exam day, please 
contact the instructor as soon as possible. Your grade will not suffer at all for talking with the 
instructor about why an exam was missed. 
 
Questions about quiz and exam answers. If you believe an alternative answer to an exam or 
quiz question is a better choice than the answer that we have indicated is correct or if the 
wording of a question was confusing, please write a summary (via email is preferred) of your 
reasoning and give that to your instructor within the first week after a quiz or exam is returned. I 
will review the question and your summary and credit points as appropriate.   
 
Laboratory Grading 
Graded assessments for lab will include daily attendance, notebook completions, homework 
tasks, in-class quizzes, and team assignments. Lab consists of 37.5% of the total course grade. 
Below is a summary of the graded tasks; please see the laboratory course pack for details. 
 
Participation 
Attendance and participation policies for the lab are the same as the lecture (see above) except 
that participation points per day is lower and students cannot miss a lab without a grade penalty 
(see below for grade values). 
 
Lab Notebook  
Notebook entries (see the course pack, starting on page 77) will be completed and checked by 
the teaching team every lab day. Most days will consist of notes of what was completed that day 
and what will be done during the following lab period. Some days will also include additional 
reflections and tasks. 
 
Homework Tasks and In-Class Quizzes 
There will be seven homework tasks and seven in-class quizzes. The purpose of each quiz is to 
prepare students for the laboratory protocols that will be performed that day. The purpose of 
each homework task is to prepare students for the quiz. Therefore, each homework task will be 
due the day of its associated quiz. A hard copy will be required. Please note that the quizzes are 
done in class, closed-notebooks (this is different from the lecture quizzes). 
 
Assignments 
There are several assignments (mostly team assignments) that will assist students in 
completing their final paper and poster. The assignments will be submitted electronically on D2L 
and as a hard copy in class. 
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Laboratory Final Paper and Poster 
The final products of the laboratory team project is a paper and poster- one of each per team. 
Poster presentations will occur during the time of lecture toward the end of the semester so that 
students from both labs can present at one time.  
 
Extra Credit 
Extra credit is extremely rare in this class, so please do not ask. If provided, an announcement 
will be made in class. 
 
Grading Scale 

Final Average (%) Grade 

>92 4.0 
85-92 3.5 
80-84 3.0 
75-79 2.5 
70-74 2.0 
65-69 1.5 
60-64 1.0 
<60 0.0 

 
Summary of Graded Tasks 

 Task Graded per… Quantity Points 
per Item 

Total Points (%  
              of 800) 

Lecture Participation (lecture) Individual 23 2.17 50 (6.25%) 

Reading Quizzes Individual 20 10 200 (25%) 

Exams Individual 4 50 200 (25%) 

Final Exam Team 1 50 50 (6.25%) 

Laboratory Participation (lab) Individual 28 0.54 15 (1.875%) 

Lab Notebook Individual 28 1.07 30 (3.75%) 

Homework Assignments Individual 7 2 14 (1.75%) 

In-Class Quizzes Individual 7 5 35 (4.375%) 

Annotated Bibliography Team 1 20 20 (2.5%) 

Article Analysis Individual 1 6 6 (0.75%) 

Project Proposal Team 1 20 20 (2.5%) 

Press Release Team 1 20 20 (2.5%) 

In-class Peer Review Individual 1 10 10 (1.25%) 

Final Project Team 1 100 100 (12.5%) 

Poster & Presentation Team 1 30 30 (3.75%) 

  Total 800 (100%) 

 
D2L 
D2L is Michigan State’s online learning platform. The class will primarily use D2L for 1) taking 
lecture reading quizzes, 2) finding course materials, 3) submitting laboratory assignments 
(physical copy will also be submitted), and 4) checking earned grades.  
 
Google Drive 
After the first week of class, each team will have a Google drive folder. The folder will be shared 
only with the members of the team and the teaching team. Students will work on laboratory 
team assignments, upload relevant team assignment materials (e.g., journal articles), and 
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upload images of lecture activities when each team produces only one copy of an activity (e.g., 
models). Please see the course pack for details on the laboratory use of Google drive and D2L 
for instructions on how to upload lecture images. 
 
Classroom Conduct 
Each student in this course is a valued member of our educational community and deserves 
respect. We may discuss some “hot-button” issues in class about which you may have strong 
opinions. That is great. We look forward to hearing from all of you. Please present your views 
thoughtfully and with respect for the opinions and humanity of your colleagues, who may 
disagree with you. Also remember that as scientists, our arguments are based on evidence. As 
with all of your courses, please do not disrupt the class: silence your cell phones before entering 
the classroom, use your computers for course-related tasks only (not Facebook), treat your 
neighbors with respect, and avoid engaging in distracting activities. 
 
Academic Integrity and Honesty 
The Spartan Code of Honor academic pledge focuses on valuing academic integrity and honest 
work ethics at Michigan State University. The pledge reads as follows: 
“As a Spartan, I will strive to uphold values of the highest ethical standard. I will practice 
honesty in my work, foster honesty in my peers, and take pride in knowing that honor is 
worth more than grades. I will carry these values beyond my time as a student at 
Michigan State University, continuing the endeavor to build personal integrity in all that I 
do.” 
 
The excellence of science depends upon the honesty and integrity of its practitioners. As 
scientists, we are committed to upholding the highest standards in the pursuit of truth. This is 
our job and our calling. We expect a similar commitment from you. Thus, cheating in this class 
is a particularly poor idea. Students who cheat or plagiarize will fail the assignment, may 
fail the course (depending on the severity of the infraction), and may face additional 
university sanctions. Cheating includes attempting to pass off someone else’s work as your 
own, using crib sheets, using www.allmsu.com web site, falsifying data, and providing quiz 
answers to others. If you are not sure what sort of activities constitute cheating, please ask us.   
 
Article 2.III.B.2 of the SRR states: “The student shares with the faculty the responsibility for 
maintaining the integrity of scholarship, grades, and professional standards.” In addition, Lyman 
Briggs College adheres to the policies on academic honesty specified in General Student 
Regulation 1.0, Protection of Scholarship and Grades; the all-University Policy on Integrity of 
Scholarship and Grades; and Ordinance 17.00, Examinations.  
 
Faculty are required to report all instances in which a penalty grade is given for academic 
dishonesty. Students reported for academic dishonesty are required to take an online course 
about the integrity of scholarship and grades. A hold will be placed on the student's account 
until such time as the student completes the course. This course is overseen by the Associate 
Provost for Undergraduate Education. 
 
Turnitin in D2L 
Consistent with MSU's efforts to enhance student learning, foster honesty, and maintain 
integrity in our academic processes, I have chosen to use a tool called Turnitin to compare your 
papers with multiple sources. The tool will compare each paper you submit to an extensive 
database of prior publications and papers, providing links to possible matches and a 'similarity 
score.' The tool does not determine whether plagiarism has occurred or not. Instead, I will make 

http://splife.studentlife.msu.edu/academic-freedom-for-students-at-michigan-state-university/article-2-academic-rights-and-responsibilities
http://splife.studentlife.msu.edu/regulations/general-student-regulations
http://www.reg.msu.edu/AcademicPrograms/Print.asp?Section=534
http://www.reg.msu.edu/AcademicPrograms/Print.asp?Section=534
http://splife.studentlife.msu.edu/regulations/student-group-regulations-administrative-rulings-all-university-policies-and-selected-ordinances/examinations-ordinance-17-00
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a complete assessment and judge the originality of your work. All submissions to this course 
may be checked using this tool.  
 
You should submit papers to Turnitin Dropboxes without identifying information included in 
the paper (e.g., name or student number), the D2L system will automatically show this 
information to me when I view the submission, but the information will not be retained by 
Turnitin. If you forget and submit your paper with your identifying information on it, it will be 
retained in the Turnitin repository. 
 
Use of Media Derived from Class 
As members of a learning community, students are expected to respect the intellectual property 
of course instructors and other students. All course materials presented to students are the 
copyrighted property of the course instructor and are subject to the following conditions of use: 

1. Students may audio record classroom activities and use the recordings only for their own 
study. 

2. Students may not share the recordings with other students enrolled in the class. 
3. Students may not post the recordings or other course materials online or distribute them 

to anyone not enrolled in the class without the advance written permission of the course 
instructor and, if applicable, any students whose voice or image is included in the 
recordings. 

4. Any student violating the conditions described above may face academic disciplinary 
sanctions. 

 
Student Feedback 
Students will have an opportunity to provide anonymous feedback about the course and 
instructor. Feedback will be provided through the Student Assessment of Learning Gains 
(SALG) evaluations toward the end of the course. The instructor will not receive the feedback 
until after grades are submitted. Students may also be asked to evaluate the course LAs. If you 
have anything that you would like to discuss with the instructor directly, please feel free to do so. 
 
Things to Contact the Instructor About at the Beginning of the Semester 
 
Accommodations for Disabilities 
Michigan State University is committed to providing equal opportunity for participation in all 
programs, services and activities. Requests for accommodations by persons with disabilities 
may be made by contacting the Resource Center for Persons with Disabilities at 517-884-RCPD 
or on the web at rcpd.msu.edu. Once your eligibility for an accommodation has been 
determined, you will be issued a verified individual services accommodation (“VISA”) form. 
Please present this form to me at the start of the term and/or two weeks prior to the 
accommodation date (test, project, etc.). Requests received after this date will be honored 
whenever possible. 
 
Religious Holidays 
If you will be absent from class to observe a religious holiday, please let me know immediately 
so we can make arrangements. 
 
Missing class because of conflicts with other university activities 
If you need to be excused from class to participate in a one-time required activity for another 
course or university-sanctioned event, please talk with me right away and bring written 
authorization from the faculty member of the other course or from a university administrator. I 
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will do my best to accommodate you, within the constraints of this course. You can expect to be 
assigned make-up activities. 
 
Honors Option 
If you are a member of the Honors College, you can earn Honors credit in this course. To 
receive honors credit, you must receive a 3.0 (Honors College rule) and complete one of the 
projects described below. The quality of the Honors Option project does not affect the grade 
assigned for a course. Please meet with Dr. Bierema prior to beginning your project to discuss 
your ideas and establish the details of your project. 
 

1. Create or Enhance a Wikipedia article. Wikipedia is continually working to improve 
their articles. Select a topic from the course and search for it on Wikipedia. If a page for 
the topic does not exist or if it is quite limited (only about one paragraph long), then 
develop a much more extensive page with several cited references. Please see 
https://en.wikipedia.org/wiki/Wikipedia:Education_program for more information on how 
students can create and/or edit Wikipedia pages. Tim Kiser, one of MSU’s librarians, has 
been a Wikipedia editor for many years and would be more than happy to help you 
develop your page. Email him at tkiser@msu.edu.  
 

2. Attend and Reflect on Science Seminars. Every semester, there are hundreds of 
seminars across the MSU campus. For this honors option, you have two options: 

a. Attend 10 science seminars and reflect upon them in a written format. 
b. Attend 8 science seminars and provide a brief (3-5 minute) presentation to the 

class on what you learned from attending the seminars. 
 

3. Participate in the Course Field Trip. The field trip will be to the Creationist Museum in 
Petersburg, Kentucky in late March. This Honors option will provide students with a 
unique, culturally enriching experience to try and stitch together two positions that seem 
to be in diametric opposition to one another (i.e., creation vs evolution). Most expenses 
will be paid for by Lyman Briggs and the Honors College but each student will have to 
pay a minimal fee and for their own meals. There will be a few meetings before and after 
attending the museum and a final paper. Students in Drs. Bierema and White’s courses 
are invited. Students in the course that are not members of the Honors College may be 
able to attend, but priority is given to students in the Honors College. Please see D2L for 
more information, including specific dates. 

 

https://en.wikipedia.org/wiki/Wikipedia:Education_program
mailto:tkiser@msu.edu


LB 145 Lecture and Lab Course Syllabus Spring 2017 

 9 

Lecture Course Schedule*  
 

Day Date Topics Readings, Animations, Videos, etc. to View 
(Associated quizzes are due by 9:00am on day of 
respective class) 

Unit 1a: Introduction 

1 Tues 1/10 Introduction 
Macromolecules 

n/a 

2 Thur 1/12 Scientific Models “Scientific Models” Animation by Jon Stoltzfus, MSU: 
https://mediaspace.msu.edu/media/Scientfic+Models+f
or+BS161/1_i5fuwf9y  

3 Tues 1/17 Cell Anatomy & 
Molecule 
Movement 

“Bacteria Cell Model” Animation by Cells Alive 
http://www.cellsalive.com/cells/bactcell_js.htm  
“Eukaryotic Organelle Cell Model” Animation by Cells 
Alive http://www.cellsalive.com/cells/cell_model_js.htm  
4.4: The Endomembrane System & Proteins 
“Through the Virtual Cell” Animation by Virtual Cell 
http://vcell.ndsu.nodak.edu/animations/flythrough/movie
-flash.htm  

Unit 1b: Nucleic Acids 

4 Thur 1/19 DNA & RNA 
Structure 

3.5: Nucleic Acid 
“The Chemical Structure of DNA” Animation by HHMI 
https://www.hhmi.org/biointeractive/chemical-structure-
dna  
14.2: DNA Structure and Sequencing 

5 Tues 1/24 DNA Replication 14.3: Basics of DNA Replication 
“DNA Replication (advanced detail)” Animation by 
HHMI https://www.hhmi.org/biointeractive/dna-
replication-advanced-detail  
14.4: DNA Replication in Prokaryotes 
14.5: DNA Replication in Eukaryotes 

6 Thur 1/26 ATP & Cellular 
Respiration 

“ATP” Tutorial by Learn.Genetics 
http://learn.genetics.utah.edu/content/metabolism/atp/  
7.1: Energy in Living Systems 
7.2: Glycolysis 
7.5: Metabolism without Oxygen 
“ATP & Respiration: Crash Course Biology #7” Video up 
to 6:45min https://safeshare.tv/x/RKofmERjLd  

7 Tues 1/31 Cellular 
Respiration 

7.3: Oxidation of Pyruvate and the Citric Acid Cycle 
7.4: Oxidative Phosphorylation 
“ATP & Respiration: Crash Course Biology #7” Video 
starting at 6:45min https://safeshare.tv/x/RKofmERjLd  
7.6: Connections of Carbohydrate, Protein, and Lipid 
Metabolic Pathways 

8 Thur 2/02 Exam 1 n/a 

Lecture schedule continues on next page. 
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Day Date Topics Readings, Animations, Videos, etc. to View 
(Associated quizzes are due by 9:00am on day of 
respective class) 

Unit 2: Nucleic Acids and Proteins 

9 Tues 2/07 Protein 
Synthesis 

15.1: The Genetic Code 
15.2: Prokaryotic Transcription 
15.3: Eukaryotic Transcription 
“DNA Transcription (advanced detail)” Animation by 
HHMI https://www.hhmi.org/biointeractive/dna-
transcription-advanced-detail  
15.4: RNA Processing in Eukaryotes  
“mRNA Processing” Animation by Virtual Cell 
http://vcell.ndsu.nodak.edu/animations/mrnaprocessing/
movie-flash.htm  
“mRNA Splicing” Animation by HHMI 
https://www.hhmi.org/biointeractive/mrna-splicing  
“Anatomy of a Gene” Tutorial by Learn.Genetics 
http://learn.genetics.utah.edu/content/basics/geneanato
my/  

10 Thur 2/09 Protein 
Synthesis 

“Triplet Code” Animation by HHMI 
https://www.hhmi.org/biointeractive/triplet-code 
15.5: Ribosomes and Protein Synthesis 
“From DNA to Protein” Animation by YG 
http://www.yourgenome.org/video/from-dna-to-protein  
“Translation (advanced detail)” Animation by HHMI 
https://www.hhmi.org/biointeractive/translation-
advanced-detail   
“Coding Sequences in DNA” Animation by HHMI 
https://www.hhmi.org/biointeractive/coding-sequences-
dna  
“DNA to Proteins” Simulation by Concord 
http://lab.concord.org/embeddable.html#interactives/sa
m/DNA-to-proteins/4-mutations.json  

11 Tues 2/14 Gene 
Expression & 
Mutations 

Ch. 16 Introduction 
16.1: Regulation of Gene Expression 
“Visualizing Gene Expression Patterns” Slideshow by 
HHMI (slides 1-3) 
https://www.hhmi.org/biointeractive/visualizing-gene-
expression-patterns  
“Damage to DNA Leads to Mutation” Animation by 
HHMI https://www.hhmi.org/biointeractive/damage-dna-
leads-mutation  
“Understanding Evolution” Module by Berkeley, 
sections “Genetic Variation” through “The Causes of 
Mutations” 
http://evolution.berkeley.edu/evolibrary/article/evo_17  

Lecture schedule continues on next page. 
 
 
 

https://www.hhmi.org/biointeractive/dna-transcription-advanced-detail
https://www.hhmi.org/biointeractive/dna-transcription-advanced-detail
http://vcell.ndsu.nodak.edu/animations/mrnaprocessing/movie-flash.htm
http://vcell.ndsu.nodak.edu/animations/mrnaprocessing/movie-flash.htm
https://www.hhmi.org/biointeractive/mrna-splicing
http://learn.genetics.utah.edu/content/basics/geneanatomy/
http://learn.genetics.utah.edu/content/basics/geneanatomy/
https://www.hhmi.org/biointeractive/triplet-code
http://www.yourgenome.org/video/from-dna-to-protein
https://www.hhmi.org/biointeractive/translation-advanced-detail
https://www.hhmi.org/biointeractive/translation-advanced-detail
https://www.hhmi.org/biointeractive/coding-sequences-dna
https://www.hhmi.org/biointeractive/coding-sequences-dna
http://lab.concord.org/embeddable.html#interactives/sam/DNA-to-proteins/4-mutations.json
http://lab.concord.org/embeddable.html#interactives/sam/DNA-to-proteins/4-mutations.json
https://www.hhmi.org/biointeractive/visualizing-gene-expression-patterns
https://www.hhmi.org/biointeractive/visualizing-gene-expression-patterns
https://www.hhmi.org/biointeractive/damage-dna-leads-mutation
https://www.hhmi.org/biointeractive/damage-dna-leads-mutation
http://evolution.berkeley.edu/evolibrary/article/evo_17
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Day Date Topics Readings, Animations, Videos, etc. to View 
(Associated quizzes are due by 9:00am on day of 
respective class) 

12 Thur 2/16 Regulation of 
Gene 
Expression 

16.2: Prokaryotic Gene Regulation 
“The Molecular Cascade in Bacterial Quorum Sensing” 
Animation by HHMI 
http://www.hhmi.org/biointeractive/molecular-cascade-
bacterial-quorum-sensing  
16.4: Eukaryotic Transcription Gene Regulation 
“Regulation of Eukaryotic DNA Transcription” Animation 
by HHMI http://www.hhmi.org/biointeractive/regulation-
eukaryotic-dna-transcription  

13 Tues 2/21 Regulation of 
Gene 
Expression: Post 
Transcription 

16.5: Eukaryotic Post-transcriptional Gene Regulation  
“mRNA Splicing” Animation by HHMI 
http://www.hhmi.org/biointeractive/mrna-splicing  
“RNA Interference (RNAi)” by Nature Video 
https://safeshare.tv/x/ss586fd2bee6a3e  
16.6: Eukaryotic Translational and Post-translational 
Gene Expression 

14 Thur 2/23 Epigenetics “DNA Packaging” Animation by HHMI 
https://www.hhmi.org/biointeractive/dna-packaging  
“The Epigenome at a Glance” Animation by 
Learn.Genetics 
http://learn.genetics.utah.edu/content/epigenetics/intro/  
“Insights from Identical Twins” by Learn.Genetics 
http://learn.genetics.utah.edu/content/epigenetics/twins/  
“Epigenetics & the Human Brain” by Learn.Genetics 
http://learn.genetics.utah.edu/content/epigenetics/brain/  

15 Tues 2/28 CRISPR “What is CRISPR-Cas9?” by YG 
http://www.yourgenome.org/facts/what-is-crispr-cas9  
“What is CRISPR & How Could it Edit your DNA?” 
Video by Discovery News 
https://safeshare.tv/x/SyAo51IYgUw  
“Genome Editing with CRISPR-Cas9” Video by MIT 
https://safeshare.tv/x/ss586e7e3eda967  

16 Thur 3/02 Exam 2 n/a 

 Tues 3/07 
Spring Break 

 Thur 3/09 

Unit 3: Proteins 

17 Tues 3/14 Protein Function 3.4: Proteins 
“Model of Protein Structure and Function” Animation by 
Jon Stoltzfus, MSU: 
https://mediaspace.msu.edu/media/Models+of+Proteins
/1_ua9y8kzn  

18 Thur 3/16 Enzymes “Using Small Molecules to Modulate a Protein” Video by 
HHMI https://www.hhmi.org/biointeractive/using-small-
molecules-modulate-protein 
6.5: Enzymes 

Lecture schedule continues on next page. 
 

http://www.hhmi.org/biointeractive/molecular-cascade-bacterial-quorum-sensing
http://www.hhmi.org/biointeractive/molecular-cascade-bacterial-quorum-sensing
http://www.hhmi.org/biointeractive/regulation-eukaryotic-dna-transcription
http://www.hhmi.org/biointeractive/regulation-eukaryotic-dna-transcription
http://www.hhmi.org/biointeractive/mrna-splicing
https://safeshare.tv/x/ss586fd2bee6a3e
https://www.hhmi.org/biointeractive/dna-packaging
http://learn.genetics.utah.edu/content/epigenetics/intro/
http://learn.genetics.utah.edu/content/epigenetics/twins/
http://learn.genetics.utah.edu/content/epigenetics/brain/
http://www.yourgenome.org/facts/what-is-crispr-cas9
https://safeshare.tv/x/SyAo51IYgUw
https://safeshare.tv/x/ss586e7e3eda967
https://mediaspace.msu.edu/media/Models+of+Proteins/1_ua9y8kzn
https://mediaspace.msu.edu/media/Models+of+Proteins/1_ua9y8kzn
https://www.hhmi.org/biointeractive/using-small-molecules-modulate-protein
https://www.hhmi.org/biointeractive/using-small-molecules-modulate-protein
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Day Date Topics Readings, Animations, Videos, etc. to View 
(Associated quizzes are due by 9:00am on day of 
respective class) 

19 Tues 3/21 Communication 
between Cells 

4.6: Connections between Cells and Cellular Activities 
9.1: Signaling Molecules and Cellular Receptors 
“The Fight or Flight Response” Animation by 
Learn.Genetics 
http://learn.genetics.utah.edu/content/cells/cellcom/  

20 Thur 3/23 Communication 
within Cells 

9.2: Propagation of the Signal 
9.3: Response to the Signal 

21 Tues 3/28 Exam 3 n/a 

Unit 4a: Lipids 

22 Thur 3/30 Intro to Lipids  
Steroids 

“The Friendly Side of Fat” Tutorial by Learn.Genetics 
http://learn.genetics.utah.edu/content/metabolism/fat/  
“Lipids” Article by Plant Life 
http://lifeofplant.blogspot.com/2011/03/lipids.html 
“Steroid Hormone: Mechanism of Action” Animation by 
McGraw Hill https://safeshare.tv/x/nGAaKh9MCiM  

23 Tues 4/04 Membranes 5.1: Components and Structure 
5.2: Passive Transport 
5.3: Active Transport 
5.4: Bulk Transport 

Unit 4b: Carbohydrates 

24 Thur 4/06 Digestion of 
Carbohydrates 

“Digestion” Tutorial by Learn.Genetics 
http://learn.genetics.utah.edu/content/metabolism/diges
tion/  
34.2: Nutrition and Energy Production 
“Spotlight on Sugar” Tutorial by Learn.Genetics 
http://learn.genetics.utah.edu/content/metabolism/sugar
/  
 “Feeding and Fasting” Tutorial by Learn.Genetics 
http://learn.genetics.utah.edu/content/metabolism/regul
ation/  

 Fri 4/07 Recommended: UURAF: University Undergraduate Research and Arts Forum 

25 Tues 4/11 Photosynthesis 8.1: Overview of Photosynthesis 
8.2: The Light-Dependent Reactions of Photosynthesis 
“Photosynthesis: Crash Course Biology #8” Video up to 
8:20min https://safeshare.tv/x/ss586d8fdd87e77  

26 Thur 4/13 Photosynthesis 8.3: Using Light Energy to Make Organic Molecules 
“Photosynthesis: Crash Course Biology #8” Video 
starting at 8:20min  
https://safeshare.tv/x/ss586d8fdd87e77 

27 Tues 4/18 Exam 4 n/a 

Unit 5: Making Connections across Concepts 

28 Thur 4/20 Big Picture n/a 

29 Tues 4/25 Poster Day n/a 

30 Thur 4/26 Big Picture n/a 

31 Tues 5/02 Final Exam (12:45pm-2:45pm) 

*Schedule may change with advanced warning. 

http://learn.genetics.utah.edu/content/cells/cellcom/
http://learn.genetics.utah.edu/content/metabolism/fat/
http://lifeofplant.blogspot.com/2011/03/lipids.html
https://safeshare.tv/x/nGAaKh9MCiM
http://learn.genetics.utah.edu/content/metabolism/digestion/
http://learn.genetics.utah.edu/content/metabolism/digestion/
http://learn.genetics.utah.edu/content/metabolism/sugar/
http://learn.genetics.utah.edu/content/metabolism/sugar/
http://learn.genetics.utah.edu/content/metabolism/regulation/
http://learn.genetics.utah.edu/content/metabolism/regulation/
https://safeshare.tv/x/ss586d8fdd87e77
https://safeshare.tv/x/ss586d8fdd87e77
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Lab Course Schedule* 
Day Date Topics Assignments & Assessments 

Phase 1: Lab Orientation and Project Brainstorming 

1 Wed 1/11 Lab Introduction  

2 Wed 1/18 Project Brainstorming  

3 Mon 1/23 Project Mapping  
Extraction Prep 

Homework 1: Project Overview  
Quiz 1: Related to HW 1  

Phase 2: Establishing Controls 

4 Wed 1/25 Positive control – DNA Extraction Homework 2: DNA Extractions  
Quiz 2: Related to HW 2  

5 Mon 1/30 Positive control – PCR Homework 3: PCR  
Quiz 3: Related to HW 3  
Annotated Bibliography  

6 Wed 2/01 Positive control – Gel Electrophoresis 
+ Visualization 

Homework 4: Gel Electrophoresis  
Quiz 4: Related to HW 4  

Phase 3: Project Work 1st Half- DNA Extraction, Gene Amplification and Testing 

7 Mon 2/06 DNA Extraction Article Analysis Homework  

8 Wed 2/08 PCR  

9 Mon 2/13 Gel Electrophoresis & Visualization  

10 Wed 2/15 DNA Extraction Project Proposal  

11 Mon 2/20 PCR  

12 Wed 2/22 Gel Electrophoresis & Visualization  

13 Mon 2/27 PCR Purification  
Misc. Catch-up 

Homework 5: PCR Product Purification  
Quiz 5: Related to HW 5  

14 Wed 3/01 PCR Purification 
Misc. Catch-up 

Homework 6: Sanger Sequencing  
Quiz 6: Related to HW 6  

Phase 4: Project Work 2nd Half- DNA Extraction, Gene Amplification, and Testing 

15 Mon 3/13 Analyze Sequencing Data 
FinchTV Tutorial 

 

16 Wed 3/15 Analyze Sequences 
2nd Half Planning 

Homework 7: FinchTV  
Quiz 7: Related to HW 7  

17 Mon 3/20 DNA Extraction  

18 Wed 3/22 PCR  

19 Mon 3/27 Gel Electrophoresis & Visualization  

20 Wed 3/29 DNA Extraction Press Release  

21 Mon 4/03 PCR  

22 Wed 4/05 Gel Electrophoresis & Visualization  

23 Mon 4/10 PCR Purification 
Misc. Catch-up 

 

24 Wed 4/12 PCR Purification 
Misc. Catch-up 

 

Phase 5: Final Analysis and Wrap-up 

25 Mon 4/17 Analyze Sequences  

26 Wed 4/19 Analyze Sequences 
Plan Poster/Project Work 

In-Class Peer Review  

27 Mon 4/24 Project Consultations  

28 Wed 4/26 Last Day of Lab Final Project Due  

 


