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BIOL 120 – Cell Biology & Genetics
Spring 2013


Lecture:

MWF
9:00 – 9:50 am

Science 106
Laboratory

Section 1:
Tuesday
8:00 – 10:50 am 
Section 2:
Tuesday
12:30 – 3:20 pm
Sc 101
TAs: Erica Grasse and Will Kanagy
Professor:

Jody Saylor


Sc 217



Office:   535-7306 

email:  jdsaylor@goshen.edu




Office Hours:  MWF 1:30 – 3:00pm
Required Materials:
Biology, 9th edition - Campbell (Digital)

Deep Nutrition – Shanahan & Shanahan (Digital)

Articles -- online via Moodle  
CHECK MOODLE DAILY

Rite-n-Rain Field notebook – purchase for $10.00 in Sc 119 or re-use Bio 110 notebook
New BSD Curriculum:

BIOL 120 Cell Biology and Genetics is part of a 3-course sequence required of all majors in the Department of Biological Sciences.  This course accompanies and intersects with BIOL 110 Ecology and Evolution and BIOL 130 Organismal Biology. This set of core classes is designed to:

· Provide an in-depth introduction to the content across the spectrum of “biology.”

· Allow professors to teach in the areas in which they are passionate and welcome students to join them.

· Demonstrate the links between sub-disciplines in biology – model dialogue between professors/students.

· Teach research and lab skills in a coordinated way to emphasize the methods in which new scientific information is created.

· Model collaborative research and interdisciplinary approaches to complex problems.

BSD CORE (1st year)


Sophomore-Junior
 
Senior Year

Ecology & Evolution

Requirements for Major

Cell Biology & Genetics    (
Junior Seminar 


(
Senior Seminar

Organismal Biology


Internship

Research skill development
(
Developing a project

(
Presenting new information

Course Themes & Student Learning Objectives:

There are three important themes that will structure our class discussions and activities:
1. DNA is a dynamic system in relationship with the surrounding environment that directs the activities of the cell.  Organisms are communities of these cells coordinated by intricate systems of communication.
2. Awe and wonder are outcomes of true learning.  “The deepest form of human knowing is the result of thinking with the mind descended into the heart.” – St. Simeon, 11th century theologian
3. Knowledge is an event that results from a synthesis of experience and information.  “Knowledge itself is not an object, but is an event.  Thus education is at its heart not the conveyance of information concerning objects, but a leading of inquiring minds through the manifold layers of experience and reason to occasions of epiphany, that is, to the exalted experience of genuine insight.”  - Arthur Zajonc, physicist and integrative educator
By the end of this course, students will be able to:

· Describe the structure, expression, and regulation of genetic information (concept 3)

· Debate the role of the gene versus the cell as the unit of evolution (concept 1)

· Describe the regulation and interconnections of biochemical pathways in cell physiology (concept 2, 4)

· Use genetic and cellular terminology correctly
· Make informed choices and judgments regarding their genetic legacy

· Use mathematical models and formulas to analyze genetic data 

· Identify emergent properties of the cell (concept 5)

· Explore connections between biology and other academic disciplines (concept 5)

· Design, implement, and analyze a laboratory research project
Core Concepts for Biological Literacy we’ll explore in most of your classes:


The Department of Biological Sciences at Goshen College asserts that a solid grounding in the biological sciences is vitally important for our students to become agents of change and hope in our world.  Biological disciplines not only equip students with applied skills (e.g. in medicine, restoration ecology, and agriculture), they also contribute key insights regarding what it means to be human, how we were spiritually and organically Created, and how best to live in complex systems.  During your 4 years as a biology student you will join us in exploring these themes:  

1. Evolution

a. Evolution is a creative process yielding tradeoffs between multiple selection pressures (finding food, mates, temperature regulation, etc.)

b. Evolution and faith are compatible.  Dialogue between religion and science can yield new spiritual insights.

2. Structure & Function

a. Life is built from the same building blocks.

b. Chemistry and Physics underlay biology. Understanding how structure links to function is vital in developing medical technologies that target biological pathways.  

3. Information flow, exchange, and storage

a. All biological pathways and interactions are expressions of the flow of information.

b. Feedback mechanisms control interactions among discrete entities.

4. Pathways of energy and matter

a. The principle of thermodynamics governs processes from the cell up to the ecosystem.

b. Nature operates in cycles.

5. Living systems are interconnected and interacting

a. Nature is designed with “wholes” within “wholes”

b. Processes are scale dependent and new emergent properties arise out of each new level of organization.

c. Biological disciplines are nested within larger “wholes” of social systems – there are no dividing lines between the disciplines.

Adapted from the AAAS “Vision & Change in Undergraduate Biology Education: A Call to Action”. 2009
Key Course Components:
These are the things that you will do in this class. 

BSD WEDNESDAY COFFEE HOUR (See the spring schedule in the BSD Manual)

Every other Wednesday the BSD department will gather for a Coffee Hour from 10-10:50am.  These events will serve to help create a community of scholars – here you will rub shoulders with other BSD students, exchange ideas, learn of important opportunities, practice thinking like a scientist, have fun, and practice the art of interdisciplinary dialogue.  You will receive credit for participating.

SCIENCE SPEAKER SERIES (See the spring schedule in the BSD Manual)

Every other Wednesday the BSD department will host a guest presenter from another university or organization as part of the interdepartmental Science Speaker Series.  This spring our theme is to explore cellular communication from many disciplinary perspectives.  You will receive credit for participating.

LECTURES & READINGS

Learning how to read scientific papers and find new information is a critical skill.  Students are responsible to complete all the assigned readings for each class period, and will complete a reading response before most classes.  This will usually involve about 2-3 hours of reading and preparation for each class period.  The goal of most lectures and discussions is to apply the insights from the readings to larger contexts; it is essential that you prepare outside of class.  All content from the readings will be utilized in assignments, labs, and exams.
WEEKLY LABS
You will have a 2 hr and 50 minute lab on Tuesdays.  These activities will expose you to practical methods in cell biology and genetics, in addition to teaching the key ways of thinking like a researcher.  You will complete four lab projects during the semester: 
BSD INTEGRATED RESEARCH PROJECT: Probing Prairies

This year the department is launching a Departmental Research Project:  Probing Prairies: the microbiology, genetics, and ecology of Tallgrass prairie reconstructions. In each of the BIOL 110, 120, & 130 classes students will contribute data to a long-term project.  In this course you will analyze the microbial diversity of prairie soil and correlate it to plant diversity. 
CELL STRUCTURE AND STUDY TECHNIQUES
You will work individually to recognize a variety of human, plant, and bacterial cell types.  You will practice important techniques in staining, microscope use, and aseptic technique.
INDEPENDENT RESEARCH PROJECT
You will work in a team of 3-4 students to design, implement, and analyze an area of interest in cell population dynamics.


DROSOPHILA BREEDING RESEARCH PROJECT


You will work in pairs to discover the inheritance patterns and interactions of two genes.  
Course Policies
1. Class time will use a combination of discussions, Powerpoint slides, whiteboard, and handouts to structure class time.   CLASSES ARE NOT INTENDED TO COVER ALL MATERIAL YOU SHOULD KNOW. Exams will draw from all readings, the powerpoints, and comments made by me and your peers in the classroom. 
2. I commit to making each class period as interesting as possible, if you commit to bringing as much of yourself as you can.   You cannot do this if you are absent from class (either physically or mentally). Understanding the concepts and connections between the concepts will be required…. which is much more difficult and much more fun.

3. Academic dishonesty is not tolerated.  This includes cheating on exams, turning in someone else’s work as your own, and plagiarism.  All instances will be reported to the Academic Dean, and you will receive a grade of zero on the assignment/exam.  If you are not sure whether a particular activity is plagiarizing, see me and we can discuss it before the assignment is turned in.

4. We will explore the integration of the iPad into our course in some very practical and intentional ways.  While this innovation creates some great opportunities, it can potentially lead to some worrisome distractions.  If you were issued an iPad, please bring it to each class and lab, unless otherwise instructed.  Please do NOT use your iPad for facebook, email, or general internet searching during class.
5. Grading:
Unless cleared ahead of time, late assignments will drop 10% per calendar day late.   Exams and labs cannot be rescheduled or made up, unless arranged ahead of time.  When in doubt, communicate with me.


 ~1150 total points
Exams





~375
Exam 1





100

Exam 2





75

Exam 3





100

Final exam (comprehensive) 


100

Assignments




~200

Reading responses (~20), 5 pts each

100

Large assignments, 10-25 pts each

100

Lab Component



470

Field Notebook
(4 checks at 25 points each)
100


Cell Structure worksheet


  25

Cell Population Dynamics


125

Probing Prairies




100

Drosophila genetics



120

Collaborative Activities  


100

BSD Coffee Hour, Science Speaker seminars,

or other biology-related activities,*

10 points each




100


*other possible activities

1.  Attend other Science Speaker seminars (non-biology)

2. Attend the Midwest Religion & Science Meeting public lectures on April 5 and/or 6.
3. Volunteer for a Science Olympiad event on Sat, Feb. 9

4. Attend or give presentation at the Goshen College Academic Symposium (usually late March)

5. Attend documentary screening and public lecture by Dr. Wilbert Smith on Sun, Jan. 20 at 7pm in Umble Center

6. Other ideas – must be accepted by instructor before the event/experience

A   >93%
A-   90-92%
B+   87-89%
B   83-86%
B-   80-82% 
etc.

6. Goshen College wants to help all students be as academically successful as possible.  If you have a disability and require accommodations, please contact the instructor or the Director of the Academic Resource and Writing Center, Lois Martin, early in the semester so that your learning needs may be appropriately met.  In order to receive accommodations, documentation concerning your disability must be on file with the Academic Support Center, KU004, x7576, lmartin@goshen.edu.   All information will be held in the strictest confidence.
The Academic Resource and Writing Center offers tutoring and writing assistance for all students.  For further information please see www.goshen.edu/studentlife/asc.php.
7. You will submit your papers via Turn-it-in.  This will help you learn how to write in original and authentic ways, and avoid plagiarism.  

Course Schedule
Date


Topic







Preparation  

DN = Deep Nutrition
CB = Campbell

Cell Signaling
W Jan. 9
Introduction to the class – What is necessary


CB: chapter 6



for successful communication?
F Jan. 11

Message reception: protein and membrane 


CB: section 5.3, 5.4,




structure/function





7.1

M Jan. 14

Message reception: maintenance of membrane structure

article
T Jan. 15

Lab 1: Cell Structure and Staining






W Jan. 16

Message reception: receptor proteins



CB: section 11.2
F Jan. 18
Message reception: diversity and specialization


CB: section 11.3
M Jan. 21

No class – MLK Day
 
T Jan. 22

Lab 2: Cell Population Dynamics – cell culture techniques
W Jan. 23

Message reception: diversity and specialization


article
F Jan. 25

Message transduction: biochemical pathways and regulation
article, DN: Ch. 7
M Jan. 28

Message transduction: energy




CB: ch. 8, section 5.2

T Jan. 29

Lab 3: Cell Population Dynamics – research proposals due
W Jan. 30

Message transduction: cellular respiration and fermentation
CB: chapter 9
F Feb. 1

Message transduction: photosynthesis



CB: chapter 10
M Feb. 4

Message transduction: intracellular organization


CB: section 6.6, movie
T Feb. 5

Lab 4: Cell Population Dynamics – conduct project, Introduction due
W Feb. 6
             Message transduction: research examples


CB: section 11.5, 











Review article

F Feb. 8

Exam 1
M Feb. 11

Message reception: DNA/chromosomal structure


CB: section 5.5, 16.1, 

 










article
T Feb. 12

Lab 5: Cell Population Dynamics – rough draft due



Probing Prairies – introduction and harvesting soil microbes
W Feb. 13

Message reception: central dogma/prokaryotic gene regulation
CB: section 18.1
F Feb. 15

Message reception: prokaryotic gene regulation
M Feb. 18

Message response: eukaryotic gene regulation


CB: section 18.2, 18.3
T Feb. 19

Lab 6: Cell Population Dynamics – research paper due



Probing Prairies – isolating individual microbes
W Feb. 20

Message response: transcription




CB: section 17.1, 17.2
F Feb. 22

Message response: transcription




CB: section 17.3, movie
Feb. 25 –Mar. 1

Spring Break
M Mar. 4

Message response: prokaryotic gene regulation


CB: section 18.1
T Mar. 5

Lab 7: Probing Prairies – Gel electrophoresis of PCR products



Drosophila genetics – Collecting virgin flies


W Mar. 6

Message response: prokaryotic gene regulation


article
F Mar. 8

Message response: eukaryotic gene regulation


CB: section 18.2, 18.3
M Mar. 11

Message response: epigenetics




DN: 4
T Mar. 12

Lab 8: Probing Prairies – Bioinformatics




Drosophila genetics – Set up P cross
W Mar. 13

Message response: protein processing and vesicle release

article
F Mar. 15

Exam 2



M Mar.18

Cell cycle






CB: Ch. 12
T Mar. 19

Lab 9: Probing Prairies – class discussion and presentations



Drosophila genetics: morgue P generation
W Mar. 20

DNA replication





CB: p. 311-316


F Mar. 22

Meiosis/selfish gene theory




CB: Ch. 13, article
M Mar. 25

Mutation and DNA repair




CB: p. 316-318, 15.4
T Mar. 26

Lab 10: Drosophila genetics – count F1 and set up F1 cross, chi-square worksheet
W Mar. 27

Classical Genetics





CB: section 14.1, 14.2
F Mar. 29

No class – Good Friday
M Apr. 1

Classical Genetics





CB: section 14.3
T Apr. 2

Lab 11: Drosophila genetics – morgue F1 generation



Case study discussion
W Apr. 3

Gene Linkage






CB: section 15.1-15.3
F Apr. 5

Quantitative inheritance





article 
M Apr. 8

Multifactorial inheritance/genetic determinism


article, DN: Ch. 5
T Apr. 9

Lab 12: Drosophila genetics – count F2 generation

W Apr. 10

Sex Determination





article
F Apr. 12

Exam 3







M Apr. 15

Population genetics





CB: chapter 23
T Apr. 16

Lab 13: Drosophila genetics – presentations



Population genetics with PV92
W Apr. 17

Population genetics





article
F Apr. 19                        Population genetics





article
M Apr. 22

Reading Day 
Apr. 23 – 25

Final Exams
�





Genes to Phenotype








