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The numbers

• One channel platform:
– Set of intensity values

• Two channel platform:
– Set of intensity values for 

red channel
– Set of intensity values for 

green channel

• Check quality of data
• Find interesting biology

VisualisationVisualisation
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XY plot

• Red vs green channel or one
sample vs another

• Large numbers have greater
variance than small numbers
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Log log plot

• Log intensity on both axis
– Red vs Green 
– One array vs another

• y = ax + b
– a = 1
– b = 0

• Variance less dependent on
intensity
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MA plot

• M = Ratio of Red vs green
channel or ratio between two
different arrays
– M = log2R – log2G

• A = Signal intensity
– A = ½ (log2R + log2G)

• X-axis: A
• Y-axix: M

• Scatterplott around M=0
– Ratio = 1
– Log2(1) = 0
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Density plot

• Distribution of numbers
• Imagine a histogram, where

you count the number of
values that fall between
intervals e.g.
– 1 and 2
– 2 and 3
– 3 and 4 etc

• The hight of each bar in the
histogram is equal the amount
of numbers in the interval

• Then draw a line between the
middle of the top of each bar to 
get these lines

Distribution of numbers from each
array should be the same for the
arrays to be comparable
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Box plot

• Boxplot is like a bird view of
the density plot

• Box: 25th, 50th 75th percentile
• Inter quartile range (IQR) = 

75th – 25th percentile

• Red lines: 1.5 * IQR from 50th 
percentile

• Black lines: extreme values or 
outliers

25th percentile = 1st quartile
50th percentile = 2nd quartile (this is also the median)
75th percentile = 3rd quartile
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Gene graph

• One line for each
gene

• X-axis: samples
• Y-axis: Log2(ratio) or 

log2(intensity)

• It is important to 
remember that each
step on the y-axis is 
in log2
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Principal Component Analysis (PCA)

• Data can be thought of as a 
multi-dimentional cloud, with
one axis for each dimention. 

• We can only draw 2 (or 3), so 
we want to find the 2 most 
important axis

• Assume that most genes are
unchanged, so we are
interested in the genes or 
samples that are different from 
the rest
– Variation and covariance

are good measures
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PCA

• Genes or samples that are
close together are more similar
than the ones that are far 
apart. 

• Genes or samples that go off 
in opposite directions are anti-
correlated
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Correspondence Analysis (CA)

• Very similar to PCA in terms of
being a projection of the data 
cloud in two dimesions

• Differences are based on chi
square rather than variation

• As part of chi square
calculation, the numbers are
normalised so that genes and 
samples are centered around
origin

Fellenberg et al PNAS 2001
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PCA / CA

• With time series data it is often
possible to follow the time 
through the samples



m
icroarray.no

m
icroarray.no

Dendrogram

• Used in hierarchical clustering
• Length of the branch may

reflect the similarity between
two genes or samples
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Heatmap

• May be used together
with hierarchical
clustering to give
more information

• Colours may reflect
log2(ratios) or 
log2(intensity) values


