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Undeclared heterogeneity 9%

A Batch effects

I Batch effects are unwanted sources of variation
caused by different processing date, handling
personnel, reagent lots, equipment/machines, etc.

A Undeclared subtypes
I Disease has subtypes but these are not labelled

A Undeclared heterogeneity is a big challenge
faced in biological research, especially towards
translational research and precision medicine
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Sometimes, a gene expression study - B2 &
may involve batches of data collected
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A Samples from diff batches are groupéd together,
regardless of subtypes and treatment response
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A Problems with common normalization methods
A A better normalization method: GFS

A Batch effect -resistant feature selection built on
top of GFS: SNET/FSNET/PFSNET

A Subpopulation -sensitive feature selection built on
top of PFSNET: SPSNET
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COMMON NORMALIZATION
METHODS
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Common normalization methods®¥ u:z

A Aim of normalization: A Transform data so
Reduce variance w/o that distribution of
increasing bias probe intensities is

same on all arrays

A Scaling method I E.g., (X- s

I Intensities are scaled | o
so that each array A Quantile normalization

has same ave value
I Eg,Af f ymetri xo0s
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Quantile Normalization

Density of PM probe intensities for Spikeln chips

A Given n arrays of length p,
form X of size p x n where |
each array is a column

A Sort each column of X to .
give Xgon

A Take means across rows L
of X..,+ and assign this
mean to each elem in the
row to get X Q.

A Get X, o maizeq DY @rranging | A Implemented in some

each column of X g, to microarray s/w, e.g.,
have same ordering as X EXPANDER
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In such a case, batch effect may be RENUS
severe... to the extent that you can =) N US
predict the batch that each sample
comes! ; — Afte r q u an ti | e @ gfa’;iiﬁgilpl;rr\éversity
H . ’.i:'.';“" . ;: = oo . .
A _._hormalization

[mage credit. Dong Difeng

> Need normalization to correct for batch effect
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Caution: It is difficult to eliminate NUS
batch effects effectively

of Singapore
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Leek et al, Nature Reviews Genetics, 2010
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Cauti on: NOver
nor mal i zedo signal s
INn cancer samples

A gene normalized by quantile
normalization (RMA) was detected
as down-regulated DE gene, but
the original probe intensities in
cancer samples were not diff from
those in normal samples

A gene was detected as an up-
regulated DE gene in the non-
normalized data, but was not
identified as a DE gene in the
guantile-normalized data

e

Wang et al. Molecular Biosystems, 8:818-827, 2012
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