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Admin

• Reminder: pair work is required for the final 
project – find a partner ASAP or email me!

• Lab 7 and project proposal (both short)

– Due Wednesday



Outline

• Finish data visualization intro

• Dimensionality reduction

• PCA for data visualization
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Red/green vs. blue/orange

To black 
and white



Data::Ink

Slide from: Eric Miller
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Data::Ink

Where is the 
legend?

Slide from: Eric Miller



• Remove excess ink

• Show distributions, instead of bars

• Can you remove the legend?

• Remove double encodings

• Is a log scale appropriate?

• What do the ‘error bars’ represent?

Data::Ink
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Principal Components Analysis (PCA)
• Transforms p-dimensional data so that the new first dimension 

explains as much of the variation as possible, the new second 
explains as much of the remaining variation as possible, and so on 

• Typically, we look at the first few dimensions of the transformed 
data and use as a means of dimensionality reduction and 
visualization

• PCA is a linear transformation 

• PCA is often used for: 
– Data visualization

– Infer qualitative relationships between groups



Principal component analysis

Slide: Iain Mathieson



The 1000 Genomes project

• Whole-genome sequence data from 2504 individuals from 26 populations

•  A catalog of human genetic variation, useful as a reference or imputation panel

• Completely public. Download from ftp://ftp-trace.ncbi.nih.gov/1000genomes/

The 1000 Genomes Project Consortium, 2015; https://www.nature.com/articles/nature15393
Slide: Iain Mathieson





Global population structure

European

East Asian

African

South Asian

Native American

African-American

Slide: Iain Mathieson



What causes these patterns?

1. Populations splits separate populations

Africa Europe East Asia

Oldest split corresponds to 
first principal component

Europe

East Asia

Africa

McVean 2009: http://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1000686Slide: Iain Mathieson



Europe

Africa

Africa Europe East Asia

African-Americans

Slide: Iain Mathieson

What causes these patterns?

2. Admixture merges populations



Global population structure
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European

East Asian

South Asian
Native American

African-American

Luhya (Kenya)

Gambia

Mende (Sierra Leone)

Slide: Iain Mathieson

Global population structure
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Handout 16
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