
Bi282H Genetics and Molecular Biology 
 
In this course we will examine the genetic and molecular mechanisms responsible for the 
inheritance of physical characteristics. We will begin with the key role of DNA as the hereditary 
material in cells. We will then learn how DNA directs the synthesis of proteins, including how that 
synthesis is regulated. Finally, we will explore the ways in which DNA is inherited and thereby 
passes molecular information to subsequent generations. 
 
Learning outcomes 
By the end of this course, you will be able to demonstrate an understanding of: 
1. how DNA directs the synthesis of proteins, including how protein synthesis is regulated 
2. how variations in DNA sequence affect proteins and thereby phenotype 
3. how DNA is inherited and thereby specifies the phenotypes of subsequent generations 
4. how to design and interpret experiments that test #1-3. 
 
Instructors 
 
Lectures - in Chapman 220   Labs - in Klamath 21 
Tory Herman      Laurel Pfeifer-Meister 
herman@uoregon.edu    lpfeife1@uoregon.edu 
Office Hr Mon 3-4pm Kla 32   Office Hr: Fri 1-2 pm Kla 21  
 
Graduate employees (all office hours in Kla 21) 
Ian Peterson      Zac Bush 
iap@uoregon.edu     zbush@uoregon.edu 
Office Hr: Mon 11-12pm    Office Hr: Thu 11-12 pm 
 
Undergraduate assistants (all office hours in Kla 21) 
Elizabeth Bryan   Rachel Allison  Anna Kulawiec    
ebryan4@uoregon.edu  rallison@uoregon.edu akulawie@uoregon.edu   
Office Hr: Tue noon-1pm  Office Hr: Tue 4-5pm Office Hr: Wed noon-1pm 
 
Course organization 
 
Readings 
 
Annotated slides 
Before each lecture, a pdf entitled "annotated slides" will be posted on Canvas. Each such pdf 
contains an explanation of the topics for that day and will be used during lecture itself. Your focus 
should be on understanding the material presented in these pdfs and in lecture. Read the 
corresponding "textbook readings" (see table below) for further clarification. 
 
Textbook readings 
Note that the assigned "textbook readings" often include more detail than you need to know. The 
course textbook, Molecular Biology of the Gene (either the 6th or 7th edition is fine) by Watson et al. 
(Pearson) was selected because it is also used in Bi320 Molecular Genetics, which many of you 
will take in the future; two copies are on reserve at the Science Library. For several topics, 
readings from other sources (indicated by asterisks in the table below) will be posted on Canvas. 



Problem-solving 
Bi282H focuses on genetics: how do living things reproduce and pass along specific traits? We will 
learn how key experiments have contributed to our modern understanding of the molecular and 
cellular mechanisms that underlie this process. Our goal (see Learning Outcomes above) is that by 
the end of this course, you will be able to demonstrate your understanding of this subject by 
proposing and interpreting analogous, theoretical experiments. To achieve this, you need practice!  
 
In-lecture clicker questions 
Bring your clickers to lecture. I will pose several questions during each lecture (except lectures 9 
and 29)  - you will receive full credit for responding, even if you are incorrect! 
 
Post-lecture questions 
Since lecture time is limited, you need to practice solving problems on your own. To faciliate this, a 
pdf containing short "post-lecture" questions will be posted as pdfs within each lecture module (all 
except lectures 9 and 29), so that you can immediately test your understanding of the material 
presented. These questions are designed to make you think - don't panic if you find them difficult. 
They will NOT be graded: detailed answers will also be posted, so that you can see how you're 
doing. 
 
Problem sets and past exams 
The post-lecture questions are designed as brief tests of concepts from lecture. For more and 
broader practice, three sets of problems and answers (corresponding to the three exams), as well 
as examples of past exams and answers, will also be posted on Canvas (and will NOT be graded). 
The midterm and final exams will consist of problems such as these. To solve these problems 
you may have to integrate concepts from multiple lectures. Try to work through them without 
looking at the answers first. 
 
Exams 
There will be two one-hour midterm exams plus a comprehensive two-hour final exam (past 
examples will be posted on Canvas). The midterm exams will take place from 7-9pm in LILLIS 
282 (i.e. NOT our regular lecture room or time!). They will be written as one-hour exams, but you 
will have two hours in which to complete the exams. The exams are not open book - you are 
allowed only writing implements (no calculators or other devices). The final exam will be in our 
classroom (Chapman 220). 
 
Lab work 
There are 10 labs, which include a pre-lab assignment (excepts weeks 1 and 7; 5 points each), a 
lab report, and a quiz.  The total points earned in the lab will account for 34.6% of your overall 
Bi282H grade (see point totals below).  See the separate Lab Syllabus for details. 
 
Academic honesty 
Academic dishonesty includes various forms of cheating (e.g. copying another person's answers to 
exam questions, altering your exam for a regrade, etc.) and will not be tolerated. For the definition 
of cheating and its penalties, consult the University of Oregon Student Conduct Code. All work 
submitted in this course must be your own. Instances of suspected cheating or plagiarism on 
exams, quizzes, and reports will be referred to the Office of Student Conduct and Community 
Standards for consideration of sanction. 
 



Your final grade 
 
Your grade for the course will be based upon the combination of your performance on the exams 
and your work in the labs. Scores will be determined in two ways for each student: 
 
Exam points 
 
Method 1 Midterm #1   150 
  Midterm #2   150 
  Final exam   300 
  Total    600 
 
Method 2 Better midterm x 1.33 200 
  Final exam x 1.33  400 
  Total    600 
 
Non-exam points 
 
Component   Number Points each  Total points 
In-class clicker Qs  27   2     54 
Lab work        346 
Total         400 
 
Letter grades will be assigned based on the higher of the two scores (calculated by method 1 or 
method 2) for each student.  Letter grades are determined only after the total course points have 
been calculated, not for individual hour exams.  Since grades are not assigned strictly on the basis 
of statistical distribution about a numerical mean, the opportunities to earn good grades in this 
course are not limited, and students are not in competition with each other for those grades. 
 
P/N option:  A grade of “P” is given when the calculated grade is “C-” or better; a grade of “N” is 
given when the calculated grade is “D+” or lower. 
 
Exam re-grades:  If you feel that a mistake has been made in the grading of your exam, you must 
write a logical explanation for why your answer merits a higher score, attach it to the exam, and 
submit both the explanation and the exam to your lab instructor.  Well-thought-out arguments will 
be considered, but other questions on the exam may be re-graded as well, and requests that we 
simply “look again” at an answer will not be honored.  Please do not abuse this system.  The 
deadline for submission of exams for re-grading is one week following receipt of the graded exam. 
 
Early and make-up exams will not be administered.  Please do not ask for exceptions.  If you miss 
an exam for a valid reason (medical or family emergency), you must provide written documentation 
of the reason to avoid a score of 0.  Your grade will then be based on the exams you have taken.  
A second missed exam will not be excused.  Note that Club Sports events do not qualify as 
excusable absences. 
 



Lecture and Exam schedule BI282H Winter 2019. 
 

Date Lectures Concepts include: Textbook readings: 

 DNA is the genetic material   

M 1/7 1. Course overview; DNA is 
the genetic material 

necessary vs sufficient, 
fractionation, 

differential labeling 
 

W 1/9 2. What is the structure of 
DNA? 

base complementarity, 
antiparallel 5'-3' strands, 

Meselson-Stahl 

Watson 6th ed. 19-28 
or Watson 7th ed. 21-30 

F 1/11 3. How is DNA replicated? 
DNA polymerase, leading & 
lagging strands, telomeres 

Watson 6th 195-9, 207-11, 
218, 230, 246-51 or Watson 

7th 257-62, 265-72, 277, 288, 
302-6 

 DNA contains separate units 
of function = genes 

  

M 1/14 4.DNA sequences can change: 
mutation 

causes of mutations, 
mutation rates, replica plating, 

Luria-Delbruck 

Griffiths 461-3* 
Watson 6th 257-60, 265-6 
 or Watson 7th 313-5, 320 

W 1/16 5. DNA has separable units of 
function = genes 

auxotroph, genetic screen, 
complementation test, 
biosynthetic pathwayk 

Griffiths 187-90* 

F 1/18 6. Each gene encodes an 
amino acid sequence 

potential genetic codes, 
frameshift, suppressor 

Griffiths 277-82* 
Crick et al.* 

M 1/21 Martin Luther King, Jr 
Holiday NO CLASS  

 How does DNA sequence 
affect phenotype?   

W 1/23 7. How does DNA sequence 
encode amino acid sequence?  

actual genetic code, mRNA, 
dominant vs recessive, loss- vs 

gain-of-function mutations 

Watson 6th 28-37 
 or Watson 7th 30-8 

F 1/25 
8. How do mutations affect 

protein function and 
phenotype? 

null, hypomorph, hypermorph, 
antimorph (dominant negative), 

neomorph 
Hartwell et al.* 



 

M 1/28 9. Mutations, protein function, 
and phenotype (cont'd) 

importance to understanding 
human traits  

 How do cells use the DNA 
code to synthesize proteins?   

W 1/30 10. Step 1: transcription (in 
prokaryotes) 

pulse-chase, transcription, 
RNA polymerase, consensus, 

promoter. 

Watson 6th 136-9, 377-86, 388 
or Watson 7th 200-3, 429-38, 

440 
W 1/30 MIDTERM EXAM 1 lectures 1-9 7-9PM in LILLIS 282 

F 2/1 11. Step 1 (cont'd) & Step 2: 
translation (in prokaryotes) 

TX termination, dyad 
symmetry, stem-loop, 

translation, operon, ribosome, 
RBS 

Watson 6th 394-6, 457-76, 
479-480 

 or Watson 7th 445-7, 509-26, 
528 

M 2/4 12. Step 2 translation (cont'd) 
charged tRNAs, translation 

cycle 

Watson 6th 479-81, 487-8, 
492-6 or Watson 7th 528-30, 

535-7, 541-4 

 
Cells can turn the 

expression of some genes 
on and off 

  

W 2/6 
13. How is gene expression 

regulated (in prokaryotes)? ex: 
lac operon in E. coli 

constitutive vs inducible, cis vs 
trans, repressor, inducer, 

allostery  
Watson 6th 547-50, 553-60 
or Watson 7th 615-8, 620-7 

F 2/8 
14. Why is the lac operon only 

TX'd in the presence of 
lactose? 

activator, DNA binding proteins 
and dyad symmetry 

Griffiths 305-315* (has 
ERROR) 

M 2/11 
15. Why is the lac operon only 

TX'd in the absence of 
glucose? 

signal integration, 
"AND" gate, regulatory 

pathways 

Watson 6th 716-7 
or Watson 7th 776 

 Gene expression in 
eukaryotes   

W 2/13 16. How are genes TX'd and 
TL'd in eukaryotes (like us)? 

chromatin, chromatin 
regulators, 5' cap, splicing, 

polyA signal, translation 

Watson 6th Figs 7.17, 7.32, 
12.15, 402-3, 408-10, 415-7, 
482-7 or Watson 7th Figs 8-

17, 8-32, 13-16, 453-4, 457-60, 
467-8, 530-5 

F 2/15 
17. How is gene expression 
regulated in eukaryotes? ex: 

Gal genes in yeast 

signal transduction, 
epistasis Cox 743-6* (has ERROR) 



 

 
How is gene expression 
regulated in multicellular 

animals? 
  

M 2/18 
18. Part 1: transcriptional 

networks. ex: early Drosophila 
(fruitfly) development 

asymmetric localization of 
mRNA or protein, gradient, 

syncytium 

      Cox 749-50*,  
Nusslein-Volhard* 

Watson 6th 676-8, 682-93 
or Watson 7th 746, 748-9, 

751-762 

W 2/20 19. Part 2: cell-cell signaling 
regulatory networks, cell-cell 

signaling, asymmetric cell 
division 

Watson 6th 661-6 
 or Watson 7th 733-8  

W 2/20 MIDTERM EXAM 2 lectures 1-17 7-9PM in LILLIS 282 

F 2/22 20. example: early C. elegans 
(worm) development 

isolating individual cells from 
embryo to test for signaling Gilbert 251-7* 

 
How are DNA sequences 

transmitted to progeny (in 
eukaryotes)? 

  

M 2/25 21. Asexual reproduction: 
mitosis 

cohesin, centromere, MTOC, 
spindle. sister chromatid, 

genetic variation 
Watson 6th 144-54 

or Watson 7th 208-17 

W 2/27 22. Sexual reproduction: 
meiosis 

homologous chromosomes, 
crossovers, segregation 

Watson 6th 154-6, 303-5 
or Watson 7th 217-9, 362-3 

F 3/1 23. Single Mendelian traits 
chromosome theory of 

inheritance, sex linkage, non-
disjunction 

Griffiths 28-35, 75-80* 

M 3/4 24. Multiple Mendelian traits independent assortment, 
linkage  Griffiths 36-40* 

W 3/6 25. Linkage  
recombination, chi-square test, 

p value Griffiths 40-2, 116-124* 

F 3/8 
26. Special cases of 

inheritance: maternal, 
epigenetic, & organelle 

maternal vs zygotic effect, 
genomic imprinting, 

mitochondria & chloroplasts 

Non-Mendelian inheritance 
103-6, 109-11, 113-6* 

 Analyzing the inheritance of 
human traits   

M 3/11 27. Pedigree analysis 
is a trait genetic or 

environmental? Griffiths 42-8, 52-6* 

W 3/13 28. Genome sequencing genome sequencing, DNA 
polymorphisms, causation NYTimes* 

F 3/15 29. Complications: gene 
interactions 

incomplete penetrance, 
polygenic inheritance 

Lander 2037-9* 

M 3/19 FINAL EXAM 10:15AM-12:15PM Chapman 220 
 

*reading posted on Canvas (i.e. not from Watson et al. textbook) 



 Campus resources to support your learning 
Tutoring and Academic Engagement Center (https://engage.uoregon.edu/services/) 

Drop-in math and writing support in addition to tutoring, study skills support, and Class Encore. 
Located in the 4th Floor Knight Library (541) 346-3226, engage@uoregon.edu.  

  
Counseling Center Call anytime to speak with a therapist who can provide support and 

connect you with resources. Located on the 2nd Floor of the Health Center(541)346-3227 
  

Accessible Education Center The University of Oregon is working to create inclusive 
learning environments. The instructor believes strongly in creating inclusive learning 
environments. If there are aspects of the instruction or design of this course that result in 
barriers to your participation, please notify us as soon as possible. You are also encouraged to 
contact the Accessible Education Center. If you are not a student with a documented disability, 
but you would like for us to know about class issues that will impact your ability to learn, we 
encourage you to come visit during office hours so that we can strategize how you can get the 
most out of this course. Located on the 1st Floor of Oregon Hall (541) 346-1155, 
uoaec@uoregon.edu 
  

Center for Multicultural Academic Excellence (CMAE) mission is to promote student 
retention and persistence for historically underrepresented and underserved populations. We 
develop and implement programs and services that support retention, academic excellence, and 
success at the UO and beyond. We reaffirm our commitment to all students, including 
undocumented and tuition equity students. Located on the 1st Floor of Oregon Hall (541) 346-
3479, cmae@uoregon.edu 
 
 The UO Access Shuttle is an on-campus ride service provided at no cost to students 
with conditions that limit mobility. More information and a sign-up form can be found on the 
parking & transportation department website: https://parking.uoregon.edu/content/access-
shuttle. 
  
Class Courtesy 
Please arrive in class on time. Late arrivals distract the instructor and the other students. Please 
turn off cell phones during the class meeting times. Use your laptop only for class activities. Do 
not leave class early unless you have cleared it with the instructor in advance. Ask questions if 
you did not hear or understand something.  
  
Class rosters are provided to the instructor with the student's legal name. I will gladly honor your 
request to address you by an alternate name or gender pronoun. Please advise me of this 
preference early in the quarter (or before) so that I may address you properly. 
  
Open inquiry, freedom of expression, and respect for difference are fundamental to a 
comprehensive and dynamic education.  We are committed to upholding these ideals by 
encouraging the exploration, engagement, and expression of divergent perspectives and 
diverse identities. Classroom courtesy and sensitivity are especially important with respect to 



individuals and topics dealing with differences of race, culture, religion, politics, sexual 
orientation, gender, gender variance, and nationalities. Our classroom is a learning 
environment, and as such should be a safe, inclusive and respectful place. Being respectful also 
includes using preferred pronouns for your classmates. Disrespecting fellow students as well as 
combative approaches, tones and/or actions are not acceptable. Please make me aware if there 
are classroom dynamics that impede your (or someone else’s) full engagement.  
 
Academic integrity 
All students will be expected to adhere to the University’s guidelines on academic integrity as 
outlined in the Student Conduct Code: https://policies.uoregon.edu/vol-3-administration-student-
affairs/ch-1-conduct/student-conduct-code. As detailed in the policy, academic misconduct 
means the violation of university policy involving academic integrity. This includes cheating 
(“any act of deception by which a student misrepresents or misleadingly demonstrates that the 
student has mastered information on an academic exercise that the student has not mastered”), 
and plagiarism (“using the ideas or writings of another as one’s own.”) The instructor has a zero 
tolerance policy for academic dishonesty. All persons involved in academic dishonesty will be 
disciplined in accordance with University regulations and procedures.  
 
Discrimination and Harassment 
Prohibited Discrimination and Harassment  
Any student who has experienced sexual assault, relationship violence, sex or gender-based 
bullying, stalking, and/or sexual harassment may seek resources and help at safe.uoregon.edu. 
To get help by phone, a student can also call either the UO’s 24-hour hotline at 541-346-7244 
[SAFE], or the non-confidential Title IX Coordinator at 541-346-8136. From the SAFE website, 
students may also connect to Callisto, a confidential, third-party reporting site that is not a part 
of the university. 
 
Students experiencing any other form of prohibited discrimination or harassment can find 
information at respect.uoregon.edu or aaeo.uoregon.edu or contact the non-confidential AAEO 
office at 541-346-3123 or the Dean of Students Office at 541-346-3216 for help. As UO policy 
has different reporting requirements based on the nature of the reported harassment or 
discrimination, additional information about reporting requirements for discrimination or 
harassment unrelated to sexual assault, relationship violence, sex or gender based bullying, 
stalking, and/or sexual harassment is available at Discrimination & Harassment. 
 
Reporting 
The instructor of this class is a Student-Directed Employee. As such, if you disclose to me, I 
will respond to you with respect and kindness. I will listen to you, and will be sensitive to 
your needs and desires. I will not judge you. I will support you. As part of that support, I will 
direct students who disclose sexual harassment or sexual violence to resources that can help. I 
will only report the information shared to the university administration when you as the 
student requests that the information be reported (unless someone is in imminent risk of 
serious harm or is a minor). Please note the difference between ‘privacy’ and ‘confidentiality.’ As 
a Student-Directed Employee I can offer privacy because I am not required to report certain 



information to the university. However, I cannot be bound by confidentiality in the same way that 
a counselor or attorney is. Confidential resources such as these means that information shared 
is protected by federal and state laws. Any information that I as a student-directed employee 
receive may still be accessed by university or court proceedings. This means, for example, that I 
could still be called as a witness or required to turn over any related documents or notes that I 
keep.  
  
Please note also that I am required to report all other forms of prohibited discrimination or 
harassment to the university administration. Specific details about confidentiality of information 
and reporting obligations of employees can be found at titleix.uoregon.edu. 
  
Mandatory Reporting of Child Abuse 
UO employees, including faculty, staff, and GEs, are mandatory reporters of child abuse. Child 
abuse pertains to individuals who are under the age of 18. This statement is to advise you that 
your disclosure of information about child abuse to the instructor may trigger my duty to report 
that information to the designated authorities. Please refer to the following links for detailed 
information about mandatory reporting: Mandatory Reporting of Child Abuse and Neglect. 
  
Safe Ride  
541-346-7433 ext 2 
pages.uoregon.edu/saferide 
  
Safe Ride is an assault prevention shuttle that works to provide free, inclusive, and accessible 
alternatives to traveling alone at night for UO students, faculty, and staff.  
  
We are a schedule-ahead service and riders can (1) call once we open to schedule a ride with a 
dispatcher or (2) leave a voicemail on the day of their ride request. We do not call riders ahead 
of time to confirm due to capacity constraints, but riders are always welcome to call us to 
double-check that their ride was scheduled. We are a feminist, ‘for-the-students/by-the-students’ 
organization and operate out of the Women’s Center in EMU 12F. 
  
Operating hours: 
Spring term              Sunday - Thursday | 7p - midnight 
Friday + Saturday | 7p - 2a 
Summer term          Sunday - Thursday | 9p - midnight 
Friday + Saturday | 9p - 2a 
Fall/Winter term      Sunday - Thursday | 6p - midnight 
Friday + Saturday | 6p - 2a 
  
Policy and rules: 
1. We are a schedule-ahead service, we do not call ahead, and we can only wait for riders for 
5 minutes at their pick-up time and location. 
2. We only give rides to groups of 3 or fewer to prioritize groups that are at higher risk. 
3. We are a free service and do not accept tips. 
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