 SEQ CHAPTER \h \r 1Genetics (BI 3243)
Instructor: Aimee Phillippi



Class meets:  TR, 2:00-3:15 (HW 211) 
Office: TLL 209, phone ext. 192    




or TR, 6:00-7:15 (TLL 102)
e-mail: aphillippi@unity.edu


Objectives

This course is intended to give you a broad and basic understanding of genetics concepts that are useful across scientific disciplines.  My goal is not only to have you learn the material, but also understand how, why, and when genetics is useful as a tool in science.  When you finish the course, I hope that you’ll have an understanding of the following concepts:

· What genes are, how they function, and how they are regulated
· How genetic material is organized and passed between generations
· How genes are, and are not, involved in making us what we are

· Basic differences between prokaryotic and eukaryotic genetic systems

· The application of genetics concepts and techniques to the study of species
· The role that genetics is playing and will play in society and the ethical issues involved

Student Learning Outcomes

By the end of this course you will:
1.  successfully use the rules of probability and knowledge of genetic inheritance to identify 
 expected genotypic and phenotypic frequencies.

2.  identify and explain modified and non-Mendelian inheritance patterns, including modified  

 dominance interactions, sex-linkage, and epistasis.

3.  use statistics to identify if observed genetic results match expected and be able to offer    

 plausible explanations of the results.
4.  describe the structure and molecular make-up of DNA and how it is replicated.

5.  explain the process and importance of protein synthesis.

6.  identify mechanisms of gene regulation in both prokaryotes and eukaryotes.

7.  explain the different types of mutations and give examples of the ranges of their effects.

8.  describe current molecular techniques used in biotechnology.

9.  use the Hardy-Weinberg equation to describe the genetic structure of a population.
10.  construct a phylogenetic tree using the UPGMA method.

Readings
Text:  Russell, 2003.  Essential iGenetics.  Benjamin Cummings.

Reading:  Chiu, 2006.  When a gene makes you smell like a fish.  Oxford University Press.

My philosophy of text books is that they be used as a resource when a student is struggling with the material presented in class or for students who wish to gain a more in depth understanding on a particular topic.  Therefore, if you have a different Genetics text that is current, feel free to use it for this purpose.  Or, if you are comfortable with your ability to search and find quality information on the internet, you can us that as your resource.  You should know by now what you need to do to make learning effective for yourself.
The reading book is intended to provide some current interesting and engaging stories about genetics.  Most of these stories focus on human genetics and diseases, which I find many students enjoy because of the potential for personal relevance.  I will also be giving you some assigned readings on current genetics topics, including scientific papers on population and evolutionary genetics that relate strongly to your major fields of study.  Information from all readings is fair game for use on exams because the intent is to relate the more abstract textbook information to current application.
I also keep my notes and slides on my website so you can reference them whenever needed.  Assignments (problem sets and exams) will be posted on my website, not handed out in class.  Other handouts (e.g., readings) will also be posted on either my website or on CAMS depending on copyright concerns.  If a reading is posted on CAMS, I will direct you to it from the website.
Assignments & Grading

Exams (54%):  There will be three exams in this class, each worth 18% of your grade (total = 54%).  The exams will come at the end of each course section and will primarily be essay and short answer problems.  Because I think it’s more important to be able to use information, my questions generally require less memorization and more thinking and will therefore be take-homes.  You can discuss with each other what you think the questions mean, but when you start actually answering the questions, it needs to be your own synthesis and work.  You may use external references (e.g., books, websites, etc.) to gather the information you need to develop your own answer, but you must cite your sources.  
Problem Sets (26%):  Genetics can sometimes be a difficult subject because it deals with more microscopic, abstract, and mathematical issues than most biology undergraduates are familiar with.  To make sure you are really understanding the material, I will assign problem sets occasionally.  These problem sets are worth 26% of your grade but will have a bigger effect because the effort you put into them will be reflected in your exam grades as well.  I encourage you to work collaboratively on these problem sets and start them early instead of waiting until the day they are due.
Paper, Presentation, Portfolio, or Project (20%):  Because it is important to understand the relevance of a science to society, I am also making an assignment that is designed to give you more depth on a current issue in genetics.  You have the choice of doing a paper, presentation, current article portfolio, or educational project on a current issue involving genetics for 20% of your grade. Examples could be genetic engineering in agriculture or medicine, genetic basis for race, cloning, DNA fingerprinting in forensics, genetic patenting, genetic screening, eugenics, the genetic bases for certain diseases, etc.  A limited number of spaces will be available for presentations, so those will be given out on a first-come, first-serve basis.
If you choose to do a paper, it will be a minimum of six pages (of double-spaced text, not including title pages, references, etc.).  A presentation should be around 15 minutes.  Clear your topic with me first so I can give you some more specific ideas of what to include.  Your paper or presentation will include at least six sources, with a minimum of two primary sources (i.e., scientific journal article).  Only two of these six sources may be websites.  If you use ten sources, the additional four can be whatever kind of source you choose.  Citations will be done in CSE style.  If you do a presentation, you must provide me with an electronic copy of the presentation and a list of your sources.  
You can also choose to do an educational project intended for public display (e.g., at the student conference).  Your project could be a poster, a website, a public presentation, or some other idea you have.  The project has the same source requirements as above (unless this is not appropriate for your specific project) but the format is flexible.  There is flexibility with this project and if you have a good idea of something that is very relevant to your interests or career path, we can talk about it, just be sure to clear your idea with me first.  Please remember that a poster is not just a paper you don’t want to have to write much for.  Posters have a very specific purpose and audience.  Not all topics are appropriate for a poster so consider carefully before choosing this option.  If you present a poster or other project at the student conference, you must be there with your project.
If you are someone who prefers to learn a little about a lot of different topics, or, if you have a hard time budgeting your time, you may choose the current article portfolio option.  You will find five current genetics-related research papers published in 2009 or later.  For each paper you will read it and write an entry for your portfolio that includes the following:
· Source citation in CSE format

· Question(s) of interest for the paper (i.e., What were the authors investigating?)
· Brief summary of the context for their questions (This will be information from the Introduction and Discussion and should include what was already known about the topic before their research.  I’m expecting this should be about a paragraph.)
· Brief explanation of their methods (What techniques did they use?  What sample size?  And, explanation does not just mean stating the technique.  If you don’t know what it is, look it up.  Focus on the molecular techniques in most instances.  For statistical tests, you should identify which they used, but you do not need to go into great detail for these.)

· Brief explanation of their results & their relevance 
A good place to start to find articles is to go to sciencedaily.com and search the news articles.  Not only will this help you find current articles, but it will give you a preview of the article written for the general public which will help in deciphering some complex research articles.  However, this is only to help you find an article.  You must actually get the original publication.  For many articles, you will be able to access them online, however, you may have to request some by ILL.  You may choose to hand in a paper copy of your entries, or you may choose to create an electronic portfolio using something like a Wiki or a Google site.  If you struggle with time management, this may be a good option for you because you can budget yourself to do one article every two weeks, creating your own small deadlines, and be able to complete this well before the end of the semester.

A word of caution about the portfolios – These are harder than you think.  Genetics papers are difficult to read.  If you choose this option, spend time selecting good, accessible papers.  You may also want to complete and turn your first entry in early so I can give you some feedback.

Proposal – No matter which you choose, I need to see a proposal from you no later than 8 March, although, as always, you are welcome to turn it in early.  You will e-mail me the following information:

1. Name

2. Topic

3. Format (paper, presentation, project type, or portfolio)
4. Other specific information

a) if doing a paper or presentation, include citations for at least two sources you’ve already reviewed, including one primary source

b) if doing a project, include some explanation of the project format and if it is a poster, an explanation as to why a poster is appropriate for this topic; also include citations for at least two sources you’ve already reviewed, including one primary source (or an explanation as to why primary sources are not appropriate for your project)

c) if doing a portfolio, include your first portfolio entry (you may need to provide me a hard copy of the journal article if we do not have electronic access)

Due Dates:  I will tell you at least the class period before the day each problem set is due.  (It depends on how long it takes us to get through material.)  Each take-home exam will have a due date on it as well, which will be one week after it has been given to you.  Papers and Portfolios will be due the next to last week of classes (we’ll determine actual due date later), however you are always welcome to turn them in early.  Presentations and Projects will be due during the final week of classes, although you may choose to schedule yours earlier.  Presentations will be given in class.  Projects will be shown to the class before final production for the student conference (or other venue).  I do not tolerate late work well and my policy is that one letter grade per day is deducted, including weekend days.  I know that some faculty give minimal to no penalty for turning in late work.  This is not doing you a service.  I guarantee that the lesson of being able to meet deadlines and manage your time is far, far more important to your future success than a single grade in college.

Attendance/Participation/Attitude:  Science is a scholarly pursuit of knowledge.  There is never an end to learning about a subject.  Having a scholarly attitude is just as, if not more, important than knowing information.  A scholarly attitude includes asking questions, reading more than just what is required, and participating in discussions about the topics.  I reserve the right to consider your scholarly attitude when making determinations of borderline grades.
Academic Honesty

Cheating will not be tolerated.  Cheating includes looking at someone else’s exam answers, putting your name on someone else’s work, or plagiarizing.  Plagiarism is using someone else’s exact words without quotation marks and citation or using someone else’s ideas without citation.  Cheating in any form will result in no credit for that assignment and a potential report to the honor council.  Please refer to the Unity College honor code (in your student handbook) for specific descriptions of academic dishonesty and consequences.  In this course, specific actions that would be considered cheating include:
· Looking at another genetics student’s (past or present) exam answers prior to, or during, the writing of your own answers 

· Letting another genetics student see your exam answers prior to, or during, their writing of their own answers

· Using an outside source to answer your exam question and not citing it

· Turning in someone else’s work (on any assignment) and claiming it to be your own
· Copying and pasting text from a website into your paper or project, even if you alter a few words

Course Schedule 

Each unit will encompass approximately 1/3 of the semester depending on the needs of the class.

How are “traits” passed on?





Readings from Chiu

Review of cell structure and chromosomes (Ch 1)

Introduction & When a Gene 

Review Mitosis & Meiosis (Chapter 1)



Makes You Smell Like a Fish

*Mendelian Genetics (Chapter 2)




Ch.1: It Takes Two to Tango

*Variations on Mendelian Genetics (Chapter 4)


Ch.2: Just One Bad Apple

*Somatic and Sex Chromosomes (Chapter 3)


Ch.3: You Can Blame it on Mom

Gene Mapping on Chromosomes (Chapters 5 & 6)


Non-Mendelian Inheritance (Chapter 7)



Ch.4: Leaving an Imprint
How does a “trait” come from a gene?


*DNA Structure (Chapter 8)


*DNA Replication (Chapter 9)


*Gene Expression (Chapters 11 & 12 & 10)


Revisit Chs.1-3

Gene Regulation (Chapters 16 & 17)



Ch.5: Just one Piece . . .
Mutations (Chapters 19 & 20 & 21)



Revisit Chs.1-3
How is Genetics is used to study organisms and populations?

Recombinant DNA Technology (Chapters 13 & 14 & supplemented)

Genomics (Chapter 15)

Ethical Issues in Genetic Technology (supplemented)


Population Genetics (Chapter 22 & supplemented)


Quantitative Genetics (Chapter 23 & supplemented)


Evolutionary Genetics (Chapter 24 & supplemented)
*These lectures are “flipped” and you will watch the pre-recorded lecture on your own time, leaving us class time to go over more examples, answer questions, and work on problems.  To make this effective, you will watch these lectures ahead of time (this could be done in small chunks even), take notes, review parts that seem confusing, write down questions you still have in your notes so that you can ask them in class, and begin the problems associated with this section so you’re prepared to work through them collectively in class.  This is your homework for these sections.
