
BIOL 12: Cell Structure and Function 
Spring 2026 

 
This course seeks to provide students with a foundation in the fundamental mechanisms that govern the 
structure and function of eukaryotic cells. Topics include membrane transport, signal transduction, 
protein targeting, the cytoskeleton, and the cell cycle. A laboratory section provides students with hands-
on experience in modern experimental techniques including microscopy, cell fractionation, and protein 
purification. The class will consist of lectures with three exams interspersed throughout the term. 

 
- 
 
Lecture:   M, W, F 8:50 - 9:55 AM / X-hour: Th 9:05 - 9:55 AM 
 
Location:   Room 200, Class of 1978 Life Sciences Center (LSC) 

 
Instructor:   Dipon Ghosh, Ph.D. 
 
Email:    dipon.ghosh@dartmouth.edu 
 
Office Hours:  W 3:30 – 4:30 PM in LSC 336 

 
Laboratory Director:  Amanda Socha, Ph.D. 
 
Email:   amanda.l.socha@dartmouth.edu 

 
Graduate Teaching Assistants: 
 

John Durant [john.durant.gr@dartmouth.edu] 
Shane J. Taylor [shane.j.taylor.gr@dartmouth.edu] 
Emily A. Vaslow [emily.a.vaslow.gr@dartmouth.edu] 
Ana Victoria de Sousa Bezerra [ana.victoria.de.sousa.bezerra.gr@dartmouth.edu] 
Ibrahim Ozgenc [ibrahim.ozgenc.gr@dartmouth.edu] 
Sarah Carter [sarah.carter.gr@dartmouth.edu] 
 

Teaching Science Fellow: Helah Snelling [helah.s.snelling@dartmouth.edu] 
 
- 

 
Learning Goals: 
 
1. Develop familiarity with the basics of cell biology. The primary goal of the course is to introduce you 

to basic concepts of cell biology, including developing a working knowledge of cellular organization, 
function, and processes, and the learning of vocabulary related to this field of study. 

2. Understand the experimental methods used to study cells and cellular processes. Through both 
lectures and the laboratory components, this course will introduce you to a broad range of techniques 
including different types of microscopy, biochemical and molecular analyses, and genetic 
approaches—all of which are routinely used by scientists to dissect how cells function. A solid 
background in this area will allow you to apply this information to a diverse set of circumstances, 
including interpretation of experimental data and the ability to propose new experiments to answer 
specific questions.  

3. Increase analytical skills related to science. A secondary goal for this course is to help you practice 
analytical skills necessary to apply your understanding of course material to new situations. These 
situations might involve critical analysis of data or the execution and/or interpretation of a scientific 
experiment. Furthermore, you will gain experience approaching cell biology as a problem-solving 
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endeavor in which you interpret microscopic images and/or utilize your knowledge of the mechanistic 
details of cellular processes. Class discussion and exam questions will give you the opportunity to 
take what you have learned about a normal cellular process and predict a logical outcome when 
specific parameters are altered (e.g., by experimental manipulation, mutation, drugs).  

4. Gain an appreciation for the complexities of cell biology. This course hopes to introduce you to the 
wonders of life through the principal functional unit of all living organisms: the cell. In addition to 
helping you develop conversational fluency in cellular processes, this course might cultivate and 
sharpen your interests in biology for the future. 

 
- 
 
Class Schedule: 
 
A tentative schedule of class meetings and lecture topics is detailed below. Please note that the 
schedule is subject to change and that lecture topics might not follow the exact and discrete timings 
described below. 
 
How do we view and analyze cellular processes? 
1. M 3/30 Course Logistics & Introduction to Cell Architecture Chapter 1 
2. W 4/1 Protein Structure and Function Chapter 2  
3.  Th 4/2 Experimental Approaches Chapter 18 
4. F 4/3 Experimental Approaches Chapter 18  
5.  M 4/6 Experimental Approaches Chapter 18 
6. W 4/8 Experimental Approaches Chapter 18 
 Th 4/9 In-class activities / Q&A 
 
How are cell compartments built? 
7. F 4/10 Thermodynamics & Enzymes Chapter 3 
8. M 4/13 Membrane Structure and Composition Chapter 4 
9. W 4/15 Transport Across Membranes Chapter 4 
10. Th 4/16 Transport Across Membranes Chapter 4 
 F 4/18 Review Session  
  
 M 4/20 EXAM 1, 7 – 9 PM 
 
How do cells generate and use energy? 
11. W 4/22 Glycolysis & Aerobic Respiration Chapters 3, 5 
12. Th 4/23 Photosynthesis Chapter 6 
 
How do proteins know where to go in the cell? 
13. F 4/24 Protein Sorting Chapter 8 
14. M 4/27 Protein Sorting Chapter 8 
15. W 4/29 Protein Sorting Chapter 8 
 Th 4/30 In-class activities / Q&A  
16. F 5/1 Protein Sorting Chapter 8 
 
How do cells receive, integrate, and process information? 
17. M 5/4 Cell Signaling Chapter 15 
18. W 5/6 Cell Signaling Chapter 15 
19. Th 5/7 Cell Signaling Chapter 15 
 F 5/8 Review Session 
  
 M 5/11 EXAM 2, 7 – 9 PM 
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How do cells regulate shape and motility? 
20. W 5/13 Cytoskeleton Chapter 9 
21. Th 5/14 Cytoskeleton Chapter 9 
22.  F 5/15 Cytoskeleton Chapter 9 
23. M 5/18 Cytoskeleton Chapter 9 
24. W 5/20 Connections between Cells Chapter 7 
 Th 5/22 In-class activities / Q&A 
   
How do cells duplicate? 
25. F 5/22 The Cell Cycle Chapter 14 
 M 5/25 MEMORIAL DAY -- no class  
26. W 5/27 The Cell Cycle Chapter 14 
27. Th 5/28 The Cell Cycle Chapter 14 
28. F 5/29 The Cell Cycle Chapter 7 
  
What happens when cell biology “fails”? 
29. M 6/1 Cancer Chapter 16 
 W 6/3 Review Session 
 
 M 6/8 FINAL EXAM, 3 – 5 PM 
 
- 
 
Course Mode and Attendance: 
 
We will meet in-person on MWThF at the designated “9L” class time in LSC 200. Office hours will take 
place on Wednesday afternoons from 3:30 – 4:30 PM in LSC 336. In-class attendance is strongly 
encouraged but not required. I will expect that you: 
 

1) use any devices during class time for the purpose of taking notes or for course-related activities 
only 

2) maintain respect for the classroom and laboratory environments, instructors, and other students 
3) arrive to class and laboratory exercises on time and prepared 

 
- 
 
Textbook: 
 
You are not required to purchase any textbook for this class. All reading in the following textbooks is 
optional. Exams will cover material that is presented in class, provided in pre-lecture recordings (when 
applicable), or covered in classroom exercises. 
 
Textbooks can be used as a reference to help clarify your understanding of this material. For those 
wishing to supplement the lectures with reading from additional textbooks, the following are on reserve in 
Baker/Berry Library or Dana Biomedical Library: 
 
Karp’s Cell and Molecular Biology, 8th or 9th Edition by Iwasa and Marshall 
(Two copies of the 9th edition have been placed on reserve in Baker/Berry Library for four-hour loan) 
Essential Cell Biology, 5th (2018) or 6th edition (2023) by Alberts et al. 
Molecular Cell Biology, 8th (2016) or 9th (2021) edition by Lodish et al. 
 
- 
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Grading: 
 
Exam 1    24% 
Exam 2    24% 
Final Exam    24% 
Learning Checks  3% 
Laboratory Exercises  25% 
 
Grading will be based on your performance in exams, learning checks, and the laboratory components of 
the course. Please note that all grades are recorded as numerical values from 0% to 100% before the 
assignment of letter grades. Although performances across classes and years differ slightly, historically a 
grade of 90% or above will likely result in at least an A minus. By contrast, a D grade requires a final 
grade of at least 50%. In other words, a final grade less than 50% will result in an E.  
 
Your performance on exams largely determines your grade in the class. Exams present an even mixture 
of testing your mastery of the information and applying your knowledge to problem solving. Barring 
documented illness or family emergency, failure to take an exam at the scheduled time will result in 
a grade of zero. You must alert the course instructor at least two weeks in advance of the exam of any 
potential conflicts with the scheduled time. 
 
At least three Learning Checks will be administered throughout the term. These Learning Checks: 
represent opportunities for you to stay up-to-date with lecture content; practice applications of course 
material in “exam”-like contexts; will be administered through Canvas with a set time limit and deadline; 
and can be taken with the assistance of notes and course materials. 
 
Grading policies for exams 
The exams will be taken in-person on the dates and times indicated in the Class Schedule. Once 
completed, hand in your exam to the Professor. The exams will be scanned and posted to Gradescope 
on Canvas. Grading of exams will be done through Gradescope. Hard copies of exams will be retained 
should there be a problem with any of the pages scanned to Gradescope.  
 
The following points summarize the grading procedures with respect to exams: 
 
[1]  After the exam has been graded and returned, a copy of the answer key will be posted on the BIOL 

12 Canvas site. Review this answer key carefully to understand the errors made in your exam.   
 
[2]  The number of points given for each answer is final. If, after reviewing your answers and comparing 

them to the posted answer key you find an arithmetic error or detect an omission by the grader for 
one of the questions, you can observe the following procedures for error correction: 

 
a) Prepare an electronic cover page (file format: Word or PDF) and name the file as “Error Correction 

Request – your name”. Specify the question number you are requesting for error correction. 
 
b) If you find an addition error, indicate on the cover page that an addition error has occurred.  

Specify the question number. 
 
c) If you determine that your answer contains all the information indicated in the answer key, but you 

did not receive full credit, simply indicate the number of the question to be re-evaluated and state 
in one or two short, descriptive sentences what makes your answer correct.  

 
d) Email your typed cover page to Professor Ghosh (dipon.ghosh@dartmouth.edu) within 7 days 

after you receive the graded exam. Questions regarding errors in grading will not be accepted 
after these deadlines. 
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The error correction process will take several days. You will be notified by email after the re-evaluation is 
completed. Please note that in some circumstances, a re-evaluation can result in an additional loss of  
points. 
 
Academic Honor Principle: 
 
The Dartmouth College Student Handbook states "Fundamental to the principle of independent learning 
are the requirements of honesty and integrity in the performance of academic assignments, both in the 
classroom and outside. Dartmouth operates on the principle of academic honor, without proctoring of 
examinations. Students who submit work which is not their own or who commit other acts of academic 
dishonesty forfeit the opportunity to continue at Dartmouth." 
 
Unless noted otherwise, for the purposes of this class, this policy applies to all graded components of the 
class. There are several situations in which a BIOL 12 student should remain especially mindful of the 
Academic Honor Principle. These situations include - but are not limited to - the following: 
 
a) Exams must be completed without reference to materials other than those provided with the exam and 

must be completed without communication with anyone else, including the internet. Students can of 
course request clarification of any exam question from the course instructor who is present expressly 
for that purpose. The answers that you provide must be entirely your own work. 

 
b) We encourage collaboration in many aspects of the course, including learning in groups if helpful. 

However, we require that students demonstrate individually their understanding in graded activities. 
For example, although you will work with a partner during the laboratory sessions to perform all in-lab 
activities including microscopy, data collection, and hypothesis generation, only in-lab “team” 
assignments can be completed with your lab partner. By contrast, pre-lab quizzes must be completed 
on your own. The written lab summary assignments submitted for grading must represent the original 
words of the student submitting that report. For these assignments, do not copy directly from the lab 
manual, and do not share electronic data, textual or graphical files. 

 
Any violations of the Honor Principle will be referred to the Undergraduate Judicial Affairs Office and can 
result in a hearing before the Committee on Standards and can result in your suspension for multiple 
terms or, in the most extreme cases, separation from the College. Note that the Faculty Handbook of 
Dartmouth College states explicitly that College Faculty members are obligated to report potential 
violations of the Academic Honor Principle to the Dartmouth College Committee on Standards. Should 
the Committee on Standards find the student to be in violation of the Academic Honor Principle, 
punishments usually involve suspension for multiple terms or separation of the student from the College. 
 
Use of Generative Artificial Intelligence 
 
While Generative Artificial Intelligence (GenAI) technologies are becoming more common, their use is 
not appropriate for how we teach and assess BIOL 12 and can hinder your ability to succeed in the 
course. BIOL 12 emphasizes conceptual understanding, critical thinking, and scientific communication - 
skills that require active engagement rather than AI-generated responses. GenAI can produce inaccurate 
or superficial explanations, lacks the reasoning needed for data interpretation, and undermines original 
scientific writing. As with other external resources, such as the internet, using GenAI on Exams, Learning 
Checks, and Laboratory Exercises constitutes a violation of Dartmouth’s Academic Honor Principle and 
the Arts and Sciences Academic Honor Policy for Undergraduates. Using GenAI for lab assignments 
conflicts with the Honor Principle and how it applies to plagiarism in that written work must represent the 
original words of the student or student team. 
 
Wellness Support for Dartmouth Students: 
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We recognize that the academic environment at Dartmouth can be challenging and intense. Please note 
several resources available to you on campus to support your wellness, including: your undergraduate 
dean, Counseling and Human Development, and the Student Wellness Center. Finally, please feel free 
to reach out to me at any point to discuss any matters arising. 
 
Student Accessibility Services: 
 
Students requesting disability-related accommodations and services for this course are required to 
register with Student Accessibility Services (SAS; Apply for Services webpage; 
student.accessibility.services@dartmouth.edu; 1-603-646-9900) and to request that an accommodation 
email be sent to Prof. Ghosh in advance of the need for an accommodation. If necessary, students 
should schedule a follow-up meeting with Prof. Ghosh to determine relevant details such as what role 
SAS or its Testing Center may play in accommodation implementation. This process works best for 
everyone when completed as early in the term as possible. If students have questions about whether 
they are eligible for accommodations or have concerns about the implementation of their 
accommodations, they should contact the SAS office. All inquiries and discussions will remain 
confidential. 
 
Religious Observances: 
 
Dartmouth has a deep commitment to support students' religious observances and diverse faith 
practices. Some students may wish to take part in religious observances that occur during this academic 
term. If you have a religious observance that conflicts with your participation in the course, please meet 
with me as soon as possible—before the end of the second week of the term at the latest—to discuss 
appropriate course adjustments.  
 
Title IX: 
 
At Dartmouth, we value integrity, responsibility, and respect for the rights and interests of others, all 
central to our Principles of Community. We are dedicated to establishing and maintaining a safe and 
inclusive campus where all community members have equal access to Dartmouth's educational and 
employment opportunities. We strive to promote an environment of sexual respect, safety, and well-
being. Through the Sexual and Gender-Based Misconduct Policy (SMP), Dartmouth demonstrates that 
sex and gender-based discrimination, sex and gender-based harassment, sexual assault, dating 
violence, domestic violence, stalking, etc., are not tolerated in our community. 
  
For more information regarding Title IX and to access helpful resources, visit Title IX's website (sexual-
respect.dartmouth.edu). Note that as a faculty member, I am required to share disclosures of sexual or 
gender-based misconduct with the Title IX office.  
  
If you have any questions or want to explore support and assistance, please contact the Title IX office at 
603-646-0922 or TitleIX@dartmouth.edu. Speaking to Title IX does not automatically initiate a college 
resolution. Instead, much of their work centers around providing supportive measures to ensure you can  
continue to engage in Dartmouth's programs and activities. 
 
Special appointments: 
 
Please email Prof. Ghosh to set up an appointment to discuss one-on-one any specific concerns, 
difficulties, or interests that you have related to the course. 

https://students.dartmouth.edu/student-accessibility/students/where-start/apply-services
mailto:mailto:student.accessibility.services@dartmouth.edu
https://students.dartmouth.edu/student-accessibility/services/testing-center
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