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Biology 422: Advanced Genetics – Fall 2022 
 
Instructor: Marco Archetti, W210 MSC; mua972@psu.edu; 814-863-4383 
Classes: MW 16:00 - 17:15 Ferguson Bldg 205 
Student Hours: Online, anytime by appointment 
 
Course Content 
 
This is a hands-on course on advanced topics in genetics1. We will use concrete examples (from 
coronaviruses to humans) to learn how to find and retrieve data from genetic databases, how to 
read and analyse these data, and how to compare genes and genomes from different species. 
We will then learn the logic of laboratory techniques to produce these data, to identify genes 
and detect mutations and to quantify gene expression; current methods for gene cloning, gene 
modification, genetic engineering and synthetic biology. We will also discuss the logic behind 
the methods and the underlying basic science. Occasionally we will also discuss theoretical 
topics in evolutionary genetics. 
 
Learning Goals  
 
The purpose of the course is to develop concrete skills. While there is no laboratory component, 
at the end of the course you will have become familiar with the most common laboratory 
techniques and you will be ready to join a laboratory and do bench work. You will be able, for 
example, to design and carry out PCR and qPCR; design, construct and test an mRNA vaccine 
for Covid-19; or a vector to make a transgenic plant resistant to a disease; or to design sgRNAs 
for a CRISPR KO of a cancer cell line.  
 
Course Materials 
 
This is not an easy course – genetics is rigorous and precise – but it does not require special 
skills. Rather than reading a textbook, we will discuss the theory and logic of different problems 
and we will practice how to solve them. Therefore, attending class is useful, and practicing on 
your own, rather than reading and memorizing material, is essential to become proficient. We 
will use online resources and a software called SnapGene (freely available). A computer is 
essential – please contact the instructor if you need to borrow a laptop. 
 
Prerequisites 
 
A biology course at the level of BIOL 222, BIOL 322, BIOL 230W, or BMB 251. You should be 
familiar with the basic concepts of genetics. 

 
1 Please note that the description of BIOL422 online is overly vague because it must describe all Penn State campuses. 
This is the Advanced Genetics syllabus for the course taught at University Park. 
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LECTURE SCHEDULE  
 
22 Aug 1 Introduction 
24 Aug 2 Reading genetic data: the NCBI database and BLAST search 
29 Aug 3 Detecting genes: PCR  
31 Aug 4 Quantifying genes: qPCR  
5 Sep   No class 
7 Sep 5 Designing constructs: Assembling sequences 
12 Sep 6 Designing constructs: DNA constructs  
14 Sep 7 Designing constructs: RNA constructs  
19 Sep  Midterm 1 
21 Sep  Discussion of Midterm 1 
26 Sep 8 Engineering genes: Recombinant DNA 
28 Sep 9 Engineering genes: Gene cloning  
3 Oct 10 Engineering genes: Advanced gene cloning 
5 Oct 11 Engineering genes: Cloning practice 
10 Oct 12 Engineering genes: Mutagenesis 
12 Oct 13 Engineering genes: Mutagenesis practice 
17 Oct  Midterm 2 
19 Oct  Discussion of Midterm 2 
24 Oct 14 Synthetic biology: CRISPR 
26 Oct 15 Synthetic biology: CRISPR practice 
31 Oct 16 Synthetic biology: Delivery vectors 
2 Nov 17 Synthetic biology: Delivery vectors practice 
7 Nov 18 Synthetic biology: Engineering cells 
9 Nov 19 Synthetic biology: Engineering cells practice 
14 Nov  Midterm 3 
16 Nov  Discussion of Midterm 3 
21 Nov  No class 
23 Nov  No class 
28 Nov 20 Evolutionary Genetics 
30 Nov 21 Population Genetics 
5 Dec 22 Intragenomic Conflict 
9 Dec 23 Revision 

  
Final Exam: Date to be determined. 
 

Grades: Midterms are scheduled during normal class hours (see above), but can then be revised 
and resubmitted before the end of the course (9 Dec). The midterms are not graded until the end 
of the course, so you have time to revise them. The average scores of the three midterms makes 
50% of the total final score. The final exam makes the remaining 50% of the final score.  
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Grade  Total score  
A  Above 93%  
A-  90% - 93%  
B+  87% - 90%  
B  83% - 86%  
B-  80% - 83%  
C+  77% - 80%  
C  70% - 77%  
D  60% - 70%  
F  Below 60% 

 
 
 
GENERAL PENN STATE INFORMATION 

Academic Calendars: http://www.registrar.psu.edu/academic_calendar/calendar_index.cfm 

Academic Integrity. Academic integrity is the pursuit of scholarly activity in an open, honest 
and responsible manner. Academic integrity is a basic guiding principle for all academic 
activity at The Pennsylvania State University, and all members of the University community are 
expected to act in accordance with this principle. Consistent with this expectation, the 
University’s Code of Conduct states that all students should act with personal integrity, respect 
other students’ dignity, rights and property, and help create and maintain an environment in 
which all can succeed through the fruits of their efforts. Academic integrity includes a 
commitment by all members of the University community not to engage in or tolerate acts of 
falsification, misrepresentation or deception. Such acts of dishonesty violate the fundamental 
ethical principles of the University community and compromise the worth of work completed 
by others. 

Office of Disability Services Statement. Penn State welcomes students with disabilities into 
the University’s educational programs. Every Penn State campus has an office for students with 
disabilities. Student Disability Resources (SDR) website (http://equity.psu.edu/sdr) 
provides contact information for every Penn State campus. In order to receive consideration for 
reasonable accommodations, you must contact the appropriate disability services office at the 
campus where you are officially enrolled, participate in an intake interview, and provide 
documentation (http://equity.psu.edu/sdr/guidelines). If the documentation supports your 
request for reasonable accommodations, your campus disability services office will provide you 
with an accommodation letter. Please share this letter with your instructors and discuss the 
accommodations with them as early as possible. You must follow this process for every 
semester that you request accommodations. 

Counseling and Psychological Services. Many students at Penn State face personal challenges 
or have psychological needs that may interfere with their academic progress, social 
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development, or emotional wellbeing. The university offers a variety of confidential services to 
help you through difficult times, including individual and group counseling, crisis intervention, 
consultations, online chats, and mental health screenings. These services are provided by staff 
who welcome all students and embrace a philosophy respectful of clients’ cultural and religious 
backgrounds, and sensitive to differences in race, ability, gender identity and sexual orientation:  
- Counseling and Psychological Services at University Park  (CAPS): 
http://studentaffairs.psu.edu/counseling; phone: 814-863-0395. 
- Counseling and Psychological Services at Commonwealth Campuses: 
http://senate.psu.edu/faculty/counseling-services-at-commonwealth-campuses/ 
- Penn State Crisis Line (24 hours/7 days/week): 877-229-6400 
- Crisis Text Line (24 hours/7 days/week): Text LIONS to 741741 
 
Reporting Equity Concerns. Consistent with University Policy AD29, students who believe 
they have experienced or observed a hate crime, an act of intolerance, discrimination, or 
harassment that occurs at Penn State are urged to report these incidents as outlined on 
the University’s Report Bias webpage: http://equity.psu.edu/reportbias/ 


