
B IO E  1 0 1 0 : B io lo gy  fo r B io en gin eers  (1 ,0 ) 
Fall 2021 

 
M eetin g T im es: 
Wednesdays 2:30pm - 3:20pm 
302 Rhodes Engineering Research Center  
 
In stru cto r: 
Tyler Harvey, PhD 
Lecturer of Bioengineering 
313 Rhodes Engineering Research Center 
Email: tgharve@clemson.edu 
Office Hours:  

Tuesdays/Thursdays 9am-12pm or  
By Appointment (https://tgharve.youcanbook.me) 

 
C o u rse  M o d a lity : Traditional Lecture (Synchronous)   
 
R eq u ired  T e x tb o o k : 
E.V. Wong (2009). Cells: Molecules and Mechanisms. Axolotl Academic Publishing: Louisville, KY. 
ISBN 978-0-9852261-1-4 
 
Free PDF available at http://www.axopub.com/Downloads/Cells/cells_complete.pdf 
 
C o u rse  O b je ctiv es: 
This course is designed to provide freshman general engineering and/or bioengineering students a 
comprehensive overview of cellular biology necessary for success in the bioengineering curriculum. 
With mastery of this course, the student should be able to: 
 
1. Recognize structures of the four major classes of building-block molecules (monomers) that 
make up cellular macromolecules and membranes. 
 
2. Explain the underlying mechanisms that govern interactions between biological molecules. 
 
3. Given the thermodynamic and kinetic characteristics of a biochemical reaction, predict whether 
it will proceed spontaneously and the rate at which it will proceed.  
 
4. Outline the flow of matter and energy in the processes by which organisms fuel growth and 
cellular activities and explain how these processes conform to the laws of thermodynamics. 
 
5. Compare how the properties of water affect the three-dimensional structures and stabilities of 
macromolecules, macromolecular assemblies, and lipid membranes. 
 



6. From their structures, predict which solutes will be able to diffuse spontaneously through a pure 
phospholipid bilayer membrane and which will require transport by membrane-associated proteins. 
 
7. Identify the structural differences that dictate the different functional characteristics of nucleic 
acids.  
 
8. Using diagrams, demonstrate how the information in a gene is stored, replicated, and 
transmitted to daughter cells. 
 
9. Describe how the information in a gene directs expression of a specific protein. 
 
G ra d in g: 
Homework1 (7): 21%  
Module Quizzes2 (4): 64% 
Biology in the News Presentation3 (1): 5% 
Final Exam4: 10% 
 
1H o m ew o rk : Due to the fast pace of the material, completion of the homework activities (~1-2 per 
module, posted in Canvas) is required and attendance in the synchronous course meeting (whether 
online or in-person) is strongly encouraged. 
 
2Q u iz z es: Instead of tests, the bulk of student assessment will be done through module quizzes 
given during class the week following the completion of each module. Quizzes will be conducted in 
person, or synchronously via Zoom in the event that a student is unable to attend in-person 
lectures. 
 
At least one full week notice will be given if there is any deviation from the tentative schedule. The 
quizzes may be a combination of true/false, multiple choice, and short answer questions and will 
generally only cover material from the preceding module, although due to the cumulative nature of 
the material, any previously discussed topic could be included on a quiz.  
 
Missing a quiz due to unexcused absence will result in a grade of zero for that quiz. Make-up 
quizzes will be offered if missed due to a university approved absence (illness, death in the family, 
conference travel, varsity athletics, etc.) If you will miss a quiz due to an excused absence you 
MUST inform the instructor before the class period in which the quiz is given and must provide 
documentation before the make-up will be given. 
 
3B io lo gy  in  th e  N ew s P re sen ta tio n : Another important skill of bioengineers is to be read and 
interpret popular media coverage of topics in biology, healthcare, and related fields, analyze them 
from an evidence-based perspective, and share their assessment with others. This is especially 
relevant during the current pandemic and in an era where misinformation is rampant. To this end, 
every student will make a short (~5 minute) presentation about a relevant 
biology/bioengineering/healthcare related topic that they come across in the news, social media, 



online, etc during the first few minutes of each lecture. These are informal presentations and will be 
graded as complete/incomplete. This is an opportunity to share something you are interested in or 
passionate about but should be based on sound scientific backing (i.e. no opinion pieces.) The 
schedule of presentations will be randomly determined and posted to Canvas after the last day to 
add the course. 
 
4F in a l E x a m : A cumulative final exam will be given at the time scheduled by the Registrar’s office. 
 
Students who have demonstrated a commitment to and mastery of the course material by earning 
an “A” or “B” on each of the 4 module quizzes AND have an overall “A” prior to the final are n o t 
req u ired  to take the final, but it is mandatory for all other students. All students will be notified of 
their class standing at least one week prior to the final exam. 
 
For students who are required take the final, as an opportunity to demonstrate their commitment to 
improvement throughout the course, the grade earned will also replace the lowest quiz grade 
(including missed quizzes), provided this improves the student’s final course grade. 
 
G ra d in g S ch em e:  
A: ≥90% 
B: ≥80% 
C: ≥70% 
D: ≥60% 
F: <60% 
 
S p e cific  C O V ID -1 9  re la t e d  in form a t ion : 
For a student who reports testing positive or is being asked to quarantine/isolate because of 
exposure to the virus, it will be up to the student to inform the instructor that they will be moving to 
online only instruction for at least the next two weeks. Students are directed to use the Notification 
of Absence link in Canvas to initiate this notification, which can be found under the “Help” button 
on the left navigation. (For courses where Canvas is not used, the direct link to the Notification of 
Absence form can be found through the Division of Student Affairs site.) Additional communication 
via email is encouraged; students should follow-up with the instructor to develop a continued plan 
of study for each course. Students cannot be penalized in their grade for needing to move to online 
instruction. 
 
E x tra  cred it/C u rv in g gra d es: 
The instructor reserves the right to offer extra credit assignments at any point during the semester. 
These opportunities will be voluntary and made available to all students. The instructor also 
reserves the right to curve grades on any assignments, quizzes, or the final exam and to curve final 
grades at the end of the course. This process will always be to the benefit of the student. Neither 
extra credit nor curving are guaranteed and should NOT be counted on when students assess their 
current standing in the course. 
 



A ca d em ic G riev a n ces 
Academic grievances are handled by Dr. Jeffrey Appling in Undergraduate Studies. Students are 
advised to visit the Ombudsman’s Office prior to filing a grievance. 
 
C o m m u n ica tin g w ith  Y o u r In stru cto r 
You have numerous ways of communicating with your instructor: phone, email, and in-office 
meetings by appointment. 

• If you have a personal concern (such as a question about a grade), send a message to your 
instructor through your Clemson email account or through Canvas. 

• I am here to help you, so please ask questions and seek clarification as early and as often as 
needed. Delay will only hinder your learning. 

 
M in im u m  T e ch n ica l S k ills  
Students are expected to have a minimum working knowledge of computers and a word processing 
suite to be successful in this class. You must be comfortable with your computer system and willing 
to deal with any problems that may arise. Lack of technical knowledge can greatly interfere with 
your learning a new subject. You should be able to do the following computer tasks: 

• Get your password and login to your class before the semester begins (if available) 
• Attach files to email messages 
• Word processing tasks (type, cut, paste, copy, name, save, rename, etc.) 
• Download information from the Internet 
• Use a Web browser 
• Scan and email pdf files from a smart-phone (if you don’t have one please let me know!) 

Students are expected to be comfortable accessing the Canvas course site and downloading files 
such as Microsoft Office documents, YouTube videos, and PDFs. In addition, students should be 
able to use Microsoft Office to compose written documents, spreadsheets, and PowerPoint 
presentations. 
 
G en era l P o lic ies  &  P ro ce d u res  
Students are expected to adhere to all policies and procedure outlined by Clemson University at: 
http://www.clemson.edu/administration/student-
affairs/studenthandbook/universitypolicies/index.html. 
 
T h e C lem so n  U n iv ersity  A ca d em ic In tegrity  S ta te m en t 
As members of the Clemson University community, we have inherited Thomas Green Clemson’s 
vision of this institution as a “high seminary of learning.” Fundamental to this vision is a mutual 
commitment to truthfulness, honor, and responsibility, without which we cannot earn the trust and 
respect of others. Furthermore, we recognize that academic dishonesty detracts from the value of a 
Clemson degree. Therefore, we shall not tolerate lying, cheating, or stealing in any form. 
 



A simple definition of plagiarism is when someone presents another person’s words, visuals, or 
ideas as his or her own. The instructor will deal with plagiarism on a case-by-case basis. The most 
serious offense within this category occurs when a student copies text from the Internet or from a 
collective file. This type of academic dishonesty is a serious offense that will result in a failing grade 
for the assignment as well as the filing of a formal report to the University. 
 
See the Undergraduate Academic Integrity Policy website for additional information about 
academic integrity and Clemson procedures and policies regarding scholastic dishonesty. 
 
E m a il C o m m u n ica tio n  
Because of privacy regulations, University faculty and staff may email students only through 
Clemson email. Therefore, you must use your Clemson email account in this course for all email 
communications. Check your Clemson account at least three times per week for important 
messages. 
 
C O V ID -1 9  re la ted  in fo rm a tio n  fo r in -p erso n  cla sse s: 
While on campus, face coverings are strongly encouraged in all buildings and classrooms. Face 
coverings are also encouraged in outdoor spaces where physical distance cannot be guaranteed. 
Please be familiar with the additional information on the Healthy Clemson website, such as the use 
of wipes for in-person classes. 
 
S tu d en t D isa b ility  S erv ices  
Student Disability Services coordinates the provision of accommodations for students with 
disabilities in compliance with Section 504 of the Rehabilitation Act of 1973 and the Americans 
with Disabilities Act of 1990. 
 
Reasonable and specific accommodations are developed with each student based on current 
documentation from an appropriate licensed professional. All accommodations are individualized, 
flexible, and confidential based on the nature of the disability and the academic environment. 
Housing accommodations for a disability or medical condition are also coordinated through this 
office. 
 
Visit the Student Disability Services website for location, contact information, as well as official 
policies and procedures. You can also visit this link for additional details: 
http://www.clemson.edu/campus-life/campus-services/sds/about.html 
 
Students requiring an accommodation can call Student Disability Services (SDS): sdsl@ 
clemson.edu or 864-656-6848 or visit http://www.clemson.edu/campus-
life/campusservices/sds/about.html. 
 
A ca d em ic S u p p o rt S erv ices  
Students may access a variety of academic support services to support your learning in the 
classroom. Here are links to services available: 

• Academic Success Center http://www.clemson.edu/asc/staff.html 
• The Writing Centerhttp://www.clemson.edu/centers-institutes/writing/ 
• Clemson Online Library Guides http://libguides.clemson.edu/distanced 



• Online Library Resourceshttp://www.clemson.edu/library/ 
• Academic Advising http://www.clemson.edu/academics/advising/index.html 
• Registrar http://www.registrar.clemson.edu/html/indexStudents.htm 

 
C o p y righ t N o tice  
The materials found in this course are strictly for the use of students enrolled in this course 
and for purposes associated with this course; they may not be retained or further 
disseminated. Clemson students, faculty, and staff are expected to comply fully with 
institutional copyright policy as well as all other copyright laws. 
 
T h e C lem so n  U n iv ersity  T itle  IX  (S ex u a l H a ra ssm en t) S ta tem en t 
Clemson University is committed to a policy of equal opportunity for all persons and does not 
discriminate on the basis  of race, color, religion,  sex,  sexual orientation, gender, pregnancy, 
national origin, age, disability, veteran’s status, genetic information or protected activity (e.g., 
opposition to prohibited  discrimination  or  participation  in  any  complaint  process,  etc.)  in 
employment, educational programs and activities, admissions and financial aid. This includes a 
prohibition against sexual harassment and sexual violence as mandated by Title IX of the Education 
Amendments of 1972. The University is committed to combatting sexual harassment and sexual 
violence. As a result, you should know that University faculty and staff members who work directly 
with students are required to report any instances of sexual harassment and sexual violence, to the 
University’s Title IX Coordinator. What this means is that as your professor, I am required to report 
any incidents of sexual harassment, sexual violence or misconduct, stalking, domestic and/or 
relationship violence that are directly reported to me, or of which I am somehow made aware. There 
are two important exceptions to this requirement about which you should be aware: 

Confidential Resources and facilitators of sexual awareness programs such as "Take Back 
the Night and Aspire to be Well" when acting in those capacities, are not required to report 
incidents of sexual discrimination.  
Another important exception to the reporting requirement exists for academic work. 
Disclosures about sexual harassment, sexual violence, stalking, domestic and/or 
relationship violence that are shared as part of an  academic project, a research project, 
classroom discussion, or course assignment, are not required to be disclosed to the 
University’s Title IX Coordinator.  

 
This policy is located at http://www.clemson.edu/campus-life/campus-services/access/title-ix/. Ms. 
Alesia Smith is the Executive Director for Equity Compliance and the Title IX Coordinator. Her office 
is located at 223 Holtzendorff Hall, phone number is 864.656.3181, and email address is 
alesias@clemson.edu. 
  



 
 
T en ta tiv e  S ch ed u le: 
 

Date Topic Assignment(s) 
8/18/21 Course Introduction, Chemistry Review  
8/25/21 Proteins, Enzymes, Bioenergetics Homework 1 
9/1/21 Lipids and Membranes, Electrophysiology  
9/8/21 Quiz 1 Homework 2 
9/15/21 Glycolysis  
9/22/21 TCA Cycle, Oxidative Phosphorylation Homework 3 
9/29/21 Fermentation, Anabolic Processes  
10/6/21 Quiz 2 Homework 4 
10/13/21 Nucleic Acids, DNA Replication  
10/20/21 Transcription and Translation  
10/27/21 Quiz 3 Homework 5 
11/3/21 Cell Cycle and Cancer  
11/10/21 Cell Communication, Growth factors  
11/17/21 Cytoskeleton and Extracellular Matrix Homework 6 
1 1 /2 4 /2 1  T H A N K S G IV IN G  B R E A K  - N O  C L A S S   
12/1/21 Quiz 4 Homework 7 
1 2 /9 /2 1  F in a l E x a m  (3 p m -5 :3 0 p m )  

 


