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Objectives

PCA

AS-PCA

ADMIXTURE



Useful summaries
dim, length, ncol, nrow - get size of your data

head, tail - get top/bottom 6 rows

summary - summarize you dataset

typeof - determine type (e.g. data.frame = list, matrix, 
vector=numeric, character, etc)

?typeof - gives help for using typeof, can be used for any function

example(typeof) - provides example of function



PCA

I ran PCA on QC’d 1000 
Genomes genotype data 
with smartpca in 
EIGENSTRAT

You could do the same 
using prcomp in R

?prcomp
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Principal components 
analysis (PCA)

m = markers

n = individuals

X =

2

64
x11 . . . x1n
...

...
...

xm1 . . . xmn

3

75

Decompose X into:

U is m⇥m, where UTU = I

S is m⇥ n singular value matrix

V is n⇥ n, where V TV = I

X = USV T

(centered, scaled rows)

Singular Value Decomposition



Principal components 
analysis (PCA)

Multidimensional scaling 
(MDS) is mathematically 
equivalent to PCA/SVD

These are insufficient to 
correct for rare variants!

XTX =V STUTUSV T

=V STSV T

XTXV =V STSV TV

=V STS

XTXvk =�kvk

�k are eigenvalues of XTX

vk are eigenvectors of XTX



Load/process PCA data

Run through “load” part of the script

Explore data types/structures using summary functions 
outlined previously (e.g. head, dim, etc)

Understand evec/eval output

Reformat and rename PCA columns, make simple PCA 
plot



Make simple PCA plot

Reformat columns

Rename columns

Make simple plot

Next: Fix number of 
population labels, legend 
label, background color, 
etc
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Make final PCA plot
Merge PCA loadings and 
colors

Make a label column, 
including continent or 
admixed population label

Make a color vector by 
population

Plot PCA
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Plot AS-PCA
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Steps to plot ASPCA

Average PCs across 
haplotypes

Add information about 
population, continents, 
etc

Add plot color info −2
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ADMIXTURE plots
I ran ADMIXTURE for several predefined number of 
clusters (k) via: admixture [plink file] [k]

Plot this for multiple values of k. What do you see?
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