Answering Big Question in Gene Expression using RNA-seq 
Danielle Herrig ### University of Iowa
Office Hours: MW 9-11 (Or e-mail me and we’ll make an appointment!)

The easiest way to reach me is by e-mail. I will get back to you within 24 hours on weekdays and by Monday at noon if you send me an e-mail after 4PM on Friday.
How do changes in gene expression levels influence species (including humans!)?
Course Objectives: This course is designed to help graduate students to understand experimental design and analyses required to study gene expression. The class will focus on big data studies that ask questions at a whole transcriptome level. This class will help teach you how to design gene expression studies, complete the proper analyses, and make conclusions based on the results of these analyses.

Course Resources:
We will be using a variety of on-line tools and websites. Please consult the ICON website on a weekly basis to find the resources used for any given week. There is no text book for this course.
Course Content & Schedule:
[image: image1.emf]Date Week Topic Tuesday Thursday

Weekend 

Assignment

Date Week 1 Unit 1: Process of Transcription

Introductions & 

Short Lecture

Worksheet & 

Review Discussion

Watch Next Week's 

Quick Intro Lecture

Date Week 2 Unit 1: Regualting Factors

Quick Check Quiz  

& Worksheet

Worksheet & 

Review Discussion

Watch Next Week's 

Quick Intro Lecture

Date Week 3

Unit 1: Chromosomal Patterns and 

Abnormalities

Quick Check Quiz  

& Worksheet

Worksheet & 

Review Discussion

Review Material

Date Week 4

Unit 1: Factors that Impact Gene 

Expression 

EXAM #1 Review Exam

Watch Next Week's 

Quick Intro Lecture

Date Week 5

Unit 2: Obtaining, filtering and 

mapping

Worksheet

Practice & Review 

Discussion

Watch Next Week's 

Quick Intro Lecture

Date Week 6 Unit 2: Normalizing  Worksheet

Practice & Review 

Discussion

Watch Next Week's 

Quick Intro Lecture

Date Week 7 Unit 2: Statistical Tests Worksheet

Practice & Review 

Discussion

Review Material

Date Week 8

Unit 2: Methods for Studying Gene 

Expression

EXAM #2 Review Exam

Watch Next Week's 

Quick Intro Lecture

Date Week 9

Unit 3: Questions that can be asked 

and answered using whole-

genome datasets 

Define Dataset 

and Hypothesis

Dataset and 

Hypothesis 

Workshop

Prepare Methods 

Plan

Date Week 10

Finalize Initial 

Methods Plan

Map and Normalize 

Reads

Finish Mapping & 

Normalizations

Date Week 11

Finish Answering 

Your Questions

Date Week 12

Watch Next Week's 

Quick Intro Lecture

Date Week 13

Submit draft of 

Poster

Date Week 14 Edit Poster

Date Week 15

Unit 3: Communicating your 

research to non-scientists 

Short Discussion 

on Communiating 

to Public

Create single image 

that describes your 

work and text to 

explain the image 

Edit Poster and your 

"public image"

Date FINAL

FINAL: Communicating Your 

Research

Unit 3: Methods for investigating 

whole-transcriptome datasets 

Unit 3: Communicating Research to 

Other Scientists

Poster Workshop

Answer your questions using available 

tools, programs, and statistics

Interpret data and complete additional 

tests if needed

Work on Poster

Image and Poster Presentations


Points Breakdown:

	Unit 1: Exam 1
	100 points

	Unit 2: Worksheet 1  
	   10 points

	Unit 2: Worksheet 2 
	   10 points

	Unit 2: Worksheet 3  
	   10 points

	Unit 2: Exam 2
	 100 points

	Unit 3: Hypothesis
	    10 points

	Unit 3: Workflow
	    10 points

	Unit 3: Results
	    10 points

	Unit 3: Hypothesis
	    10 points

	Unit 4: Poster
	  200 points

	Unit 4: Public Image
	    30 points

	        TOTAL
	500 points


Grading System:
A+: 97-100%
A: 93-96.9%
A-: 90-92.9%

B+: 87-89.9%
B: 83-86.9%
B-: 80-92.9%

C+: 77-79.9%
C: 73-76.9%
C-: 70-72.9%

D+: 67-69.9%
D: 63-66.9% 
F: Below 63%
Cheating and Plagarism

Cheating and Plagarism will not be tolerated and will be handled according to University Policy http://clas.uiowa.edu/students/handbook/academic-fraud-honor-code.
Students With Disabilities:
There are many opportunities for us to work around your disability! Please e-mail me and we will schedule a time to meet and discuss what I can do to assist your learning.

Quizzes and Exams:

· Quizzes are not graded, so you can relax! After everyone is done taking the “Quick Quiz,”  we will review the material as a group. These quizzes are designed for you to test your own knowledge and make sure that you understand what we previously covered and identify content that isn’t clicking. 
· Exams will be taken in groups of 3, which will be randomly assigned on the day of the Exam. This is designed to help you work in groups, the same way you would if you were part of a research team. However, since groups are randomly assigned on the day of the exam, don’t expect that your team mates will know all of the content. You must be fully prepared for both exams. 
Worksheets and Project Steps:
· Worksheets in Unit 1 will not be graded. These worksheets are designed to assist your own learning and will help you do well on the quizzes, the exam, and downstream assignments. 
· Worksheets in Unit 2 will be graded. These worksheets will not only guide your learning, but will also test your knowledge. These worksheets will also help me know how you are doing and what you need to work on more. 
· Project Steps for Unit 3 will be graded. I want you to spend time developing these project steps so that you will have novel and interesting discoveries to talk about in your poster and public image. 
Attendance is required, however I understand that sometimes other things take priority. Therefore, you can miss up to 2 classes with no penalty. Every additional missed class will result in a 10 point deduction from your final score. 

Poster and Public Image:
Your poster is your biggest project and therefore is worth the highest amount of points. Below is the detailed rubric I will used to grade your poster (which is part of your FINAL assignment). Your public image will be graded based on similar guidelines and the level to which it is appropriate for a public audience. 

[image: image2.emf]Name:

Poster Title

Title

Title is catchy and engaging. It includes key words necessary for 

informing audience of topic without giving away the conclusion.  ____/10

Rationale

Reason for studying data set is clear and background information is 

well established and correctly cited. In addition, it leads audience into 

the hypothesis.  ____/10

Hypothesis

Hypothesis is clearly and consicely stated. It is not a prediction that will 

be directly tested in one specific way. Instead, it is an overlying 

statement about an observed phenomenon.  ____/10

Data Set

Choice of data set is correctly determined based on the hypothesis. 

The information within the dataset that will be used is given. Any 

resources and background information is correctly cited. ____/10

Analyses

Workflow and rationale behind work flow is presented clearly. 

Filtering, mapping, normalization, comparison, and statistical tests 

used are clearly and concisely stated. ____/20

Results

Results are presented in table or graph form with figure legends and 

statistics included. Axis and figure legends are clear and complete. ____/20

Interpretation

Statistical tests were used and interpreted correctly. Text was used to 

give reader the take-home message from each result. ____/20

Conclusions

The hypothesis was re-addressed and supported or rejected based on 

the interpretations. The author also gives further discussion about 

how this could impact our understanding of their topic or what could 

be done next.  ____/20

Length 8-12 minutes ____/10

Flow

The presenter guides the audience through their presentation calmly 

and thoroughly.  ____/10

Audience Engagement

The presenter engages the audience by drawing them into their 

poster, checking for understanding, asking questions, and answering 

the audience's questions.  ____/10

Organized

The poster has good flow and guides the audience through the project 

from start to finish. ____/10

Visually Appealing

The poster has good colors, the correct amount of text, and the 

correct amount of white space.  ____/10

Figures

Figures are inclusive, but not busy. Each figure using proper colors, axis 

labels, group lables, and included statistical tests. ____/10

Figure Legends

Figure legends have titles and thoroughly explain figure including what 

the groups might be, what statistical tests were used and what the 

different p-values are symbolized by.  ____/10

Text Usage

Text is utilized properly and not overused. ____/10

TOTAL SCORE ____/200

Content

Presentation

Poster Appearance 


