
AGRON/GEN 320, Genetics, Agriculture and Biotechnology

Spring 2018
Brief Description of Course: (3 credits)


Introduction to transmission, molecular, population, quantitative genetics, cytogenetics and biotechnology.

Instructor: Dr. Maria Salas Fernandez, mgsalas@iastate.edu, 294-9563 (1126E Agronomy).
Lectures: Tuesday and Thursday, 3:40-5:00pm, room 1131 at NSRIC (National Swine Research and Information Center).
Office Hours:
1126E Agronomy Hall, by appointment via email with the instructor. Visits during office hours should be preceded by a brief email to the instructor that indicates the preferred time and the topics to be discussed.
Exam times: Exams 1, 2 and 3 will be during lecture time on the dates listed in the schedule of this syllabus, in NSRIC 1131.  Exam 4 will occur on the date and time scheduled by ISU for final exams.
Required Text:  iGENETICS: A MOLECULAR APPROACH, Peter J. Russell.  
Canvas Site: Click on Canvas on the ISU homepage and follow the instructions.


All course materials will be posted on this site including the syllabus, problem sets, keys for exams and problem sets, class/lecture notes and textbook supplements. An online grade book will be maintained.
GENERAL CONSIDERATIONS
As this may be your first course in genetics, and for many, the only genetics course you will take, we plan to cover nearly all of the subjects in genetics. Each subject will be discussed in sufficient depth to enable you to search and understand more detail for your own interests. This should also be good preparation for those of you who will take more advanced courses in genetics and related areas.

The expectations for this course can be summarized as follows:

1) Learn genetic principles and their applications in your professional areas and in issues related to public interest.

2) Behave professionally over the semester.

To be able to successfully reach these expectations, students should develop the following habits/attitudes: 

1) READ: including textbook, lecture notes, and keys for problem sets and exams

2) THINK: learning is about “thinking” and students will be required to “think” to solve problems and questions, to test their understanding of subject areas and to summarize, analyze and compare information in order to learn genetics.

3) RESPECT: every member of the class, students and instructor, should treat everybody else with respect

Genetics is a problem-solving science and working through problems is fundamental for learning and understanding the material and underlying concepts. So, students are advised to try the suggested problems listed in the schedule. In addition, there will be problem sets to practice and apply concepts (due dates are listed in the schedule). There will be similar problems on all exams.  

Learn the vocabulary of genetics. Each test will have a vocabulary assessment in one form or another, so you need to have a working knowledge of the language.  Most of the important vocabulary terms are highlighted in bold text or in italics in the book.  To help students’ focus, a list of vocabulary words for each chapter has been posted on the course homepage. 
The best method to prepare for class and to understand genetics is to read the text prior to the class in which it will be discussed. This will help prepare you for the time in lecture. Unclear points may be addressed during or after the class session, office hours, email and further explored by reading the text more carefully. There is some valuable information in the text that we will not cover in the course.  Use the files of lecture notes and the vocabulary terms to help you focus on the topics covered in the course. 
STUDENT OUTCOMES ASSESSMENT
At the completion of this course students should meet the following instructional objectives:

A.  Learning as Knowledge:


The student will be able to understand and describe: 1) mitosis, meiosis, and gamete formation and how these processes relate to inheritance; 2) Mendel’s Principles of Inheritance and give examples; 3) examples of non-Mendelian inheritance; 4) the chromosomal basis of heredity; 5) genetic mapping in eukaryotes; 6) evidence that DNA is the genetic material; 7) the structures of DNA, RNA, and protein; 8) the processes of DNA replication, transcription of RNA, and translation of protein; 9) key aspects of gene regulation in eukaryotes; 10) the processes of gene mutation and DNA repair; 11) principles of population genetics, selection, and genetic drift; 12) common procedures used in DNA cloning, sequencing and genome analysis; 13) the process of genetic engineering and tissue culture; 14) the use of molecular markers and concepts in biotechnology; 15) examples of applications of genetic principles and methods.

B.  Learning as Process:


The student will be able to: 1) solve problems involving monohybrid and dihybrid crosses; 2) analyze data using appropriate statistical tests; 3) create a genetic map for 2 or more genes; 4) solve problems using the Hardy-Weinberg Law.

C.  Learning as Attitude:


The student will be able to: 1) describe how genetics relates to other areas of biology and biotechnology; 2) undertake further studies in genetics, cell biology, developmental biology, biochemistry, molecular biology and plant/animal breeding; 3) understand some basic principles of the roles of genetic information in understanding nature, planning research, product development, medicine, law, commerce and other activities; 4) develop questions that facilitate additional learning and understanding.

Attendance and Seating Policies
Class attendance is important.  If you prepare by reading prior to class then the lectures will be more beneficial to you.  Class is a time to review concepts from the text, ask questions and clarify concepts.  We will do our best to address the questions during or after the class session. You will also be asked questions during class both informally and using Top Hat. Seating policy during exams is to leave one seat between any two students as long as the total number of students enrolled in class allows the implementation of this policy.
Harassment and Discrimination

Iowa State University strives to maintain our campus as a place of work and study for faculty, staff, and students that is free of all forms of prohibited discrimination and harassment based upon race, ethnicity, sex (including sexual assault), pregnancy, color, religion, national origin, physical or mental disability, age, marital status, sexual orientation, gender identity, genetic information, or status as a U.S. veteran. Any student who has concerns about such behavior should contact the instructor, Student Assistance at 515-294-1020 or email dso-sas@iastate.edu, or the Office of Equal Opportunity and Compliance at 515-294-7612.

DISABILITY Accommodation
Iowa State University complies with the Americans with Disabilities Act and Sect 504 of the Rehabilitation Act.  If you have a disability and anticipate needing accommodations in this course, please contact Dr. Salas to set up a meeting within the first two weeks of the semester or as soon as you become aware of your need.  Before meeting with Dr. Salas, you will need to obtain a SAAR form with recommendations for accommodations from the Disability Resources Office, located in Room 1076 on the main floor of the Student Services Building. Their telephone number is 515-294-7220 or email disabilityresources@iastate.edu. Retroactive requests for accommodations will not be honored.

RELIGIOUS ACCOMMODATION
If an academic or work requirement conflicts with your religious practices and/or observances, you may request reasonable accommodations. Your request must be in writing, and Dr. Salas will review the request.  You or Dr. Salas may also seek assistance from the Dean of Students Office or the Office of Equal Opportunity and Compliance.
ACADEMIC DISHONESTY
The class will follow Iowa State University’s policy on academic dishonesty. Anyone suspected of academic dishonesty will be reported to the Dean of Students Office. 
http://www.dso.iastate.edu/ja/academic/misconduct.html
GRADES, ASSESSMENTS & POLICIES

The grade categories for this course are based on the 580 points that come from nine problem sets (180 points), Top Hat questions (40 points), three 75-minute exams (240 points), and a two-hour final (120 points). In most cases, graded assessments will be returned at lecture one week after their due date. On some situations, this calendar might not be strictly followed, but efforts will be made to return graded assignments and exams as soon as possible.
EXAMS:
360 points (total) 

Exam 1: 80 points 
Exam 2: 80 points 
Exam 3: 80 points 
Exam 4 or final exam: 120 points; 80 points on topics covered after exam 3 and 40 points from exams 1-3. 
Read the ‘Study Guides’ and the ‘announcements’ at the homepage to confirm the material covered by each exam.  See the schedule in the syllabus for the date of each exam.

As genetics builds on concepts learned throughout the semester, all exams will be somewhat comprehensive. Exams will emphasize the content for a given set of dates and topics listed in the syllabus and study guide (i.e., textbook, lecture files, required reading, problem sets and textbook supplements). Exam questions will be short answer, multiple choice, vocabulary, diagrams, and problem solving. Always bring a calculator and pencil to exams. Use of other electronic devices is not allowed during exams.
PROBLEM SETS: 180 points (20 points per problem set)
Nine problem sets will be posted on Canvas one week prior to their due date (usually posted at the end of the day) and will be collected at the beginning of the lecture session on the due date in room NSRIC 1131.  Electronic submissions to the instructor email will also be accepted if they are received by the deadline (at 3:40 pm of the due date). Early submissions are accepted. The due dates for problems sets are listed in the schedule.  A problem set is “late” if it is not submitted at the beginning of lecture time of the corresponding due date. Late problem sets are not graded and will receive “0” points. There are no “make-ups” for late or missed problem sets.
The policy for problem sets is that students can work with others, discuss opinions and alternative answers, but each student must turn in his/her own problem set completed with his/her own words and results. Any violation of this rule will have the consequence of 0 points in the problem set and will follow ISU guidelines for academic misconduct indicated in the syllabus below.
TOP HAT questions: 40 points

We will be using Top Hat (www.tophat.com) in class. You will be able to submit answers to in-class questions using smartphones, tablets, laptops, or through text messaging. You can visit the Top Hat Overview (support.tophat.com/hc/en-us/articles/200019034-Top-Hat-Overview-Getting-Started) within the Top Hat Success Center which outlines how you can register for a Top Hat account, as well as provides a brief overview to get you up and running with the system. An email invitation to join your Top Hat space will be sent to you by your instructor, but if you don’t receive it, you can still create your student account at tophat.com. You will be required to purchase a Top Hat license from the ISU Book Store or online in order to access any quizzes or questions your instructor creates in the Top Hat system. Should you require assistance with Top Hat at any time please contact the IT Solution Center at 515-294-4000 or solution@iastate.edu. 
A total of 40 points will be given just for answering 50% or more of the total number of Top Hat questions in class. Points will NOT be given for each individual question, so missing one question or one lecture should not affect your overall performance. This assessment is an “everything or nothing graded assessment” meaning that, you will receive 40 points or 0 points at the end of the semester. During the first two weeks of class, Top Hat questions will not be considered for the final count since it is the time for everybody to make sure Top Hat works correctly in your phone. After the first two weeks, answered questions and correctly answered questions will be recorded and counted towards your final grade. Results of Top Hat questions will be posted only at the time of midterm submission, so you can have an idea of overall performance. However, you can check your answers from your device at any time. 
Violation of the policy related to Top Hat use will result in the loss of ALL points accumulated over the semester and may be reported to ISU’s Office of Judicial Affairs to investigate the alleged academic dishonesty. Even though Top Hat works distantly, the use of Top Hat by students that are NOT in the class will be considered a violation of the policy and an academic misconduct.
EXTRA CREDIT and BONUS POINTS  
Individual assignments for “extra credit” are not available but there are many bonus points available throughout the semester:

1. Bonus questions: there will be bonus questions in some problem sets and in every exam.  
2. Bonus points with Top Hat (40 points): if you answer correctly 50% or more of the total questions during the semester, you will earn an additional 40 points (bonus on top of the 40 you might have earned just for answering Top Hat questions).
Policies for Exams and Problems Sets:
1. All students will take the final exam, exam 4, on the date and time assigned by ISU. 

2. Weather: If ISU is open, then we proceed as scheduled.

3. Unplanned schedule conflicts: “Make-up” exams are given only as a result of an acceptable and verifiable excuse.  The student must provide a printed version of a document that describes why the student could not attend the scheduled course activity. The document must be signed by another person who can verify the reasons for each absence and it must contain a telephone number of the person who signed the document (e.g. a note from major advisor, medical professional, personnel at ISU Student Health clinic, etc.). The instructor will determine the acceptability of the document and the excuse.  
4. Planned schedule conflicts: When field trips, judging trips, or other official activities related to ISU conflicts with an exam, a notification from the student and organizer of the official university event must be submitted prior to the official university activity. For such activities, excused absences must be agreed upon prior to the exam. When an absence has been approved by the instructor, the “make-up” exam will be completed the last week of class.
5. Limit of two excused “make-up” exams per person.

6. A missed or late problem set will result in "0" points. “Make-up” problem sets will not be given as there are several days during which a student may complete each problem set and students may work together.   

7. Problem sets may be submitted earlier than their due date.
GRADE CATEGORIES
The following grade categories and points will be used to determine the final grade.

With the extra points available from Top Hat questions, if you answer correctly more than 50% of the total questions, and Bonus Questions in problem sets and exams, it is possible to exceed 580 points.  Those extra points are a type of “curve”. 

	GRADE
	MINIMUM POINTS
	PERCENTAGE

	A
	539
	93

	A-
	522
	90

	B+
	504
	87

	B
	481
	83

	B-
	464
	80

	C+
	446
	77

	C
	423
	73

	C-
	406
	70

	D+
	388
	67

	D
	365
	63

	D-
	348
	60

	F
	Below 348
	Below 60


AGRON/GEN 320:  SCHEDULE FOR Spring 2018*
	Date
	Topics
	Chapter
	Suggested Problems

	Module 1: Introduction and reviews

	Jan 9
	Introductions and survey; Genetics: Introduction
	Syllabus & 1
	

	Jan 11
	Review of Mitosis and Meiosis
	1, 12 
	

	Module 2: How do genes work?

	Jan 16
	DNA: the genetic material
	2
	2.2, 2.3, 2.4, 2.5, 2.6, 2.13, 2.15, 2.19, 2.20, 2.33, 2.39

	Jan 18
	DNA replication
	3
	3.1, 3.2, 3.12, 3.14, 3.17, 3.26, 3.27

	Jan 23
	Gene expression: transcription (Problem set 1 is due)
	5
	5.1, 5.2, 5.3, 5.7, 5.9, 5.11, 5.15, 5.22, 5.23

	Jan 25
	Gene expression: translation
	6
	6.1, 6.4, 6.6, 6.11, 6.13, 6.15, 6.19, 6.29, 6.35

	Jan 30
	Regulation of gene expression in eukaryotes. Gene function. (Problem Set 2 is due).
	18 & 4
	18.1, 18.2, 18.4, 18.6, 18.9, 18.10, 18.14, 18.16, 18.17, 18.20, 4.1, 4.6, 4.8, 4.13, 4.29, 4.31

	MODULE 3: HOW DO CHANGES IN DNA OCCUR?

	Feb 1
	DNA repair and mutation 
	7
	7.1, 7.4, 7.6, 7.9, 7.24

	Feb 6
	Variations in chromosome structure and number (Problem Set 3 is due)
	16
	16.1, 16.4, 16.13, 16.15, 16.26, 16.28, 16.34, 16.38

	Feb 8
	EXAM 1, time 3:40-5:00pm
	Topics from Jan 9 to Feb 1

	MODULE 4: WHAT IS BIOTECHNOLOGY?

	Feb 13
	Recombinant DNA technology
	10
	10.1, 10.5, 10.11, 10.19, 10.20, 10.21, 10.33, 10.34, 10.42, 10.43

	Feb 15
	Recombinant DNA technology
	10
	

	Feb 20
	Biotechnology (Problem Set 4 is due)
	8,9
	8.1, 8.2, 8.4, 8.8, 8.15, 8.21, 8.34, 9.2, 9.8, 9.13

	Feb 22
	Biotechnology (and supplemental materials)
	8,9
	

	MODULE 5: HOW ARE ONE OR A FEW GENES INHERITED?

	Feb 27
	Mendelian genetics (Problem set 5 is due)
	11
	11.1, 11.2, 11.3, 11.7, 11.10, 11.18, 11.19, 11.24, 11.32, 11.33, 11.36, 11.37, 11.39

	Mar 1
	EXAM 2, time 3:40-5:00pm
	Topics from Feb 6 to Feb 22

	Mar 6
	Mendelian genetics
	11
	

	Mar 8
	Chromosomal basis of inheritance 
	12
	12.1, 12.2, 12.3, 12.4, 12.7, 12.9, 12.11, 12.15, 12.16, 12.18, 12.20, 12.21, 12.24, 12.26, 12.31, 12.39, 12.41, 12.42, 12.44, 12.45, 12.49

	Mar 20
	Extensions and deviations from Mendelian genetics  

(Problem set 6 is due)
	13
	13.1, 13.2, 13.3., 13.5, 13.7, 13.10, 13.13, 13.19, 13.21, 13.22, 13.28, 13.33, 13.34, 13.37, 13.48, 13.49

	Mar 22
	Application of mendelian genetics: Green Revolution genes
	Supplemental materials
	

	Mar 27
	Genetic mapping: 2 genes
	14
	14.1, 14.2, 14.6, 14.10, 14.11, 14.17, 14.21, 14.28

	Mar 29
	Review for exam 3


	
	

	Apr 3
	Genetic mapping: 3 genes 

(Problem set 7 is due)
	14
	

	Apr 5
	EXAM 3, time 3:40-5:00pm
	Topics from Feb 27 to March 29

	Apr 10
	Genetic mapping in eukaryotes: 3 genes
	14
	

	MODULE 6: HOW DO WE IMPROVE TRAITS DETERMINED BY MULTIPLE GENES?

	Apr 12
	Quantitative genetics
	22
	22.2, 22.5, 22.7, 22.9, 22.17, 22.23, 22.24, 22.25

	Apr 17
	Quantitative genetics 
	22
	

	Apr 19
	Application of quantitative genetics: Genetic impact on crop yield (Problem set 8 is due)
	Supplemental materials
	

	MODULE 7: HOW DO GENES/ALLELES EVOLVE OVER TIME?

	Apr 24
	Population genetics 
	21
	21.1, 21.3, 21.6, 21.10, 21.12, 21.14, 21.26, 21.36, 21.39

	Apr 26
	Population genetics (Problem set 9 is due)
	21
	

	
	Exam 4 (comprehensive) or final exam (at time determined by ISU) 120 pts


* Exam dates are firm. The date of each chapter may change if some topics require less or more time in lecture.
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