SING Science Reading Guide 2015
A majority of this reading guide is primary literature that presents data and models on the genetic structure and inference of evolutionary history in humans. If reading primary research articles is a new process for you, we have included a guide on how to read research articles written by Dr. Jennifer Raff. If you need to brush up on your basic genetics a good resource can be found at the Learn Genetics website and we suggest that you complete the Tour of Basic Genetics modules. Lastly, SING participants have access to the Henry Stewart Talks Biomedical and Life Sciences Collection – a series of lectures given by experts in the area of interest. To access the lectures, please contact Melissa McKillip at mmckilli@illinois.edu for the login and passcode. 
You might be interested in the following series of talks:
Introduction to Human Genetics
Human Population Genetics II
Genetic Epidemiology I
The readings are organized into two modules 1) Evolutionary and Population History and 2) Health and Technology. Please attempt the required readings to gain some background information and following the lecture/discussion on the topic, you can return to the reading to obtain details. The suggested reading provides additional information that may be of interest. 

Evolutionary and Population History
This section provides an introduction to the observed genetic diversity and structure of human populations along with evolutionary hypotheses to explain the observed genetic patterns. 
Worldwide Genetic Structure and Diversity

Required
· Rosenberg 2011 and Henn et al. 2012 are overviews of human genetic structure and diversity. Attempt to answer these questions while reading these articles.
(1) What is the distribution of alleles? That is, are they widely distributed across the globe, or are they largely confined to a single geographic region?

(2) How much more genetically similar are two individuals in the same population in comparison with two individuals from different populations?

(3) To what extent is it possible to determine an individual's genetic ancestry using the alleles in his or her genome? Can this ancestry be determined at a broad geographic scale? Can it be determined at a fine geographic scale?

(4) Is there are an evolutionary model that is consistent with the global patterns of genetic variation?

· Racimo et al. 2015 – Overview of introgression of humans with Neanderthals.
Suggested
· Ramachandran et al. 2005
Huerta-Sanchez et al. 2014
Genetic Diversity in the Americas and ancient DNA
Required

· Rasmussen et al. 2014 – ancient DNA analysis of Clovis age boy from Montana reveals genetic structure in the Americas.

· Rasmussen et al. 2015 – ancient DNA analysis of human remains from Columbia River near Kennewick, Washington.

· Verdu et al. 2014 – genetic structure of communities in the Pacific Northwest and effects of European colonization and non-indigenous admixture.

Suggested

· Kemp and Schurr 2010
· Wang et al. 2007
· Reich et al. 2012
· Raff et al. 2011
Health and Technology
The Past, Present, and Future of Genomic Technology

Expected time: 1 hour and 30 minutes

An overview of genomic technology and applications to health research. Topics covered below:

1) Genomic technology

a. Genome-wide SNP arrays

b. Second (next)-generation DNA sequencing

c. Capture technology: exome sequencing

d. Trade offs between different sequencing/capture methods
2) Applications of genomic technology

a. Rare variant versus common variant theories

b. GWAS studies

c. Linkage studies 

d. Candidate gene studies
3) Future of genomics
a. Alternative third-generation technologies: nanopore
b. CRISPR Cas-9 technology
c. Precision Medicine and future research
Questions for readings: 

1. Why might a GWAS study have failed but succeeded in finding important health adverse variants in a smaller cohort study? How might this relate to Indigenous Americans?

2. Summarize the two hypotheses: common variants AND rare variants
3. Why do we see combinations or patterns of single nucleotide polymorphisms (SNPs) with each other
4. What issues would you have to consider if you wanted to do a GWAS study on a small tribe (< 1000 members) vs. a large tribe (i.e. the Navajo)?
5. What technological approach would you use to find a rare, inherited disease causing variant in a Native American family?
Reading material (* indicates required reading):

* Glessner and Hakonarson, 2010 - Genome-wide Association: From Confounded to Confident

McCarthy 2008 - Genome-wide association studies: past, present and future

* Silva-Zolezzi et al., 2009 - Analysis of genomic diversity in Mexican Mestizo populations to develop genomic medicine in Mexico
Health disparities and the limits of genomics 

Expected time: 1 hour

Many genomic studies suggest that genomics will eliminate health disparities. What are the realities of this aspiration in populations that suffer from health disparities, and what are the real benefits of genomics in Native American communities? Is there a place for genomic technologies in health disparities studies?   (acknowledgments to the University of Washington Renal Disease Determinants Working Group, Kate West, and Lorelei Walker)

Questions for reading
1. Based on your readings, for a disease like Type 2 diabetes, what do you think are the main contributors to the disease? i.e. genomic contributors, poverty, racism, etc.

2. In your opinion, are disparities in health due more to genomic contributors or the social determinants of health?

3. Please read the Wikipedia entry for ‘artificial scarcity’. How does the capability and the scarcity of health services (hospital and public health education) relate to the promise of genomics in your community? (Barreiro et al., 2013 paper)
4. What direct benefits are there to sequencing the whole genomes of current Native Americans? What are the costs or issues related to the endeavor?
Reading material (*indicates required reading):

Walker et al., 2015 - Star Power: The Effect of Angelina Jolie’s Personal Story of BRCA1 Mutation on Testing Rates among Commercially Insured Women
* Barreiro et al., 2013 - CHACO outreach project: the development of a primary health care-based medical genetic service in an Argentinean province

Rotimi et al., 2010 - Ancestry and Disease in the Age of Genomic Medicine
* Sankar et al., 2004 - Genetic Research and Health Disparities

* Woolf et al., 2007 - Giving Everyone the Health of the Educated: An Examination of Whether Social Change Would Save More Lives Than Medical Advances

Indigenous researchers in genomics panel and blood typing activity 

Expected time: 1 hour and 30 minutes

Short presentations on their current research by Indigenous researchers

Katrina Claw, PhD – NWA-PGRN and Genetic variation of vitamin D homeostasis genes

Joe Yracheta, MS – Strong Heart study

Keolu Fox, PhC – Blood typing

We will also like to do a blood typing activity where participants will use their own blood to learn what their blood type is. Presentations will be followed by a discussion of what it means to be an indigenous researcher and to work with sacred materials such as blood, study evolution, and how we navigate both worlds and incorporate indigenous knowledge and traditions into our lives and research.

Questions for reading
1. Why should Indigenous people be at the table to discuss genomics?  

2. Why should we “be a part of the revolution now?"

3. Why do we need more Indigenous/minority people in genetics?

4. How comfortable would you (your community or tribe) feel in participating in a genetic study?

5. Would having an indigenous scientist involved in the project influence your decision to participate or not?

Reading material (* indicates required reading):

* Claw and Garrison, 2015 - Bringing Indigenous Researchers to the Forefront of Genomics: http://sacnas.org/about/stories/sacnas-news/winter-2015-indigenous-genomics
