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§ Normalization: our definition

Normalization: Adjust microarray data for
systematic effects which arise from variation
in the technology rather than from biological
differences between the RNA samples.
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Different models

® Global normalization
* M =0 +e¢
® Linear normalization
* M =0+ 5A+¢
¢ Nonlinear normalization
o M(A;) = Bo+ Brdi + g bi(As — )+ + &4
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Different models

¢ Nonlinear normalization with replicated genes
o M = X0+ Zby+u; +¢

e Nonlinear normalization with different
smoothers per print-tip

e M = X3+ Z*b* +¢

(1) Z" =
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e Compare the different models and choose the
best one based on:

e AIC
e BIC
e LRT
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LMMNorm package

¢ Command-line functions

® mixednorm(log2R, log2G, genelD, printTip, row, column, proc =
c("global", "linear", "nonlinear", "repl", "fixed.pin", "diff.pin",

"diffpin.rep"))

® Graphical User Interface
e LMMNormGUI()
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"';:' Linear Mixed Model Normalization GUI

File

Arrays

Welcome

Welcome to the LMMMNorm GUT
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LMMNormGUI: a demo

& Analyze Graphs
B Load da

= Import data

Assign variables

Save dataas ... F
H Cose project

@ Quit

Help

i~ Linear Mixed Model Normalization GUI

Welcome

Welcome to the LMMMNorm GUT
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LMMNormGUI: a demo

'~ Assign variables

Filter by :data seks

E B apos
L, array
% column
% logG
% JogR
o row

items

rames ! Lype

data.frame

RiLiferic
nimeric
niumeric
MUmeeric

numeric

Matrix column-names viewer

LBX

LogR

Log3

Array

Replicates

Printtip

R it

Column
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'~ Assign variables

Filter by :data seks

rames ! Lype

B B apos dataframe
5, afvay Rilraric
“ column  Pumeric
% logG milmeric
% logR numeric
oW MUMmETc

items

Matrix column-names viewer

V 1

4

L BX

LogR
: apoai$logh
Log3
i apoaiflogs
Array
|apoaigarray
Replicates
Printtip
Hity
: apoaifrow
Column
apoai$colimn
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"';:' Linear Mixed Model Normalization GUI

File Analvze Graphs Help
Arrays 4
Array 1

Array 2

Array 3

Array 4

Array 5

Array 6

Brray 7

Array B

Array 9

Array 10

Array 11

Array 1Z

Array 13

frray 14

Array 15

Array 16

Welcome

Welcome to the LMMMNorm GUT
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File Analyze Graphs Help
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"';:'_ Linear Mixed Model Normalization GUI
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Compare before and after
BT A —

Array 3

2,0

Array 4

|
o
o

Array 5

1.5

Array 6
Brray 7
Array B
Array 9

0.5 1.0

Array 10

Array 11 =
Array 1Z -
Array 13
frray 14
Array 15

Array 16

0,2

an
~]
w
W
—
o

Welcome | Original data [

Fow 4 logh 4 LogG

1,000000 B.620196 7.925006
2.000000 B.465138 7961520
3.000000 7653723 7,11%895
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I~ Model choices

Linear normaliz ation

Mon-Linear normalization

Mor-Linear normalization with Ficed print-tps

Mon-Linear normalzation with a different smocther for each prink-tip

o J[__ tweren |
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"';:'_ Linear Mixed Model Normalization GUI

File BCREMSCE Graphs Help
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2.000000 B.465138 7961520
3.000000 7653723 7,11%895
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I~ Linear Mixed Model Normalization GUI

File Analyze Graphs
Arrays
Array 1
frray 2
Array 3
Array 4
Array 5
Array 6
Brray 7
Array B
Array 9
Array 10
Array 11
Array 1Z
Array 13
frray 14
Array 15

Array 16

16 out of 16 normalized.

Help

M

W'elcome

Raw
1000000
2.000000
3.000000

Qriginal data | Normalized data

4 | LogR 4 |ogG
B.358518 B.195684
B.196937 B.229721
7466050 7307567

AIC values
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i Linear Mixed Model Normalization GUI

F!}e Analvze Graphs  Help
Arrays
Array 1
Array 2
Array 3
Array &
Grray 5
Array 6
Array 7
Array 8
Array 9
Array 10
Array 11
Amray 12
Array 13
Array 14
Array 15
Array 16

16 ouk of 16 normalized.
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| Welcome Criginal data  Normallzed data | AIC values

Wi 14z

3534, 19256448504
3127 44046842216
2E885,65859113927
1939, 13691390975
Maon-Linear normalzation with & different smoother for each print-tip  1726.93331017607

Global normalization
Linear normalization
Mon-Linear normalization

MNor-Linear normalization with fixed print-tips
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"';:'_ Linear Mixed Model Normalization GUI

File BCREMSCE Graphs Help

Array Options
frray Normalize ’ "
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Array 3
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Welcome | Qriginal data | Normalized data | AIC values

Fow 4 | LogR 4 |ogG

1.000000 B.358518 B.195684
2.000000 B.196937 B.229721
3.000000 7466050 7307567

16 out of 16 normalized.
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LMMNormGUI: a demo

"';:: Linear Mixed Model Normalization GUI

File Analvze Graphs Help
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Array 1
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Array 13
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Array 15

Array 16

16 out of 16 normalized.

Before & after normalization
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i Linear Mixed Model Normalization GUI

F!}e Analvze

Arrays
Array 1
Array 2
Array 3
Array &
Grray 5
Array 6
Array 7
Array 8
Array 9
Array 10
Array 11
Amray 12
Array 13
Array 14
Array 15
Array 16

16 ouk of 16 normalized.

Save graph as ..
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Maon-Linear normalzation with & different smoother for each print-tip  1726.93331017607
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Graph options
() Don't show graphs

() Only show the original data
() Show original data with normalization curves (when available) in a single plot
(O Show original data with normalization curves (when available) in multiple plots

{(*) Show data after normalization (when available)
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i Linear Mixed Model Normalization GUI

F!}e Analvze Graphs  Help
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i Linear Mixed Model Normalization GUI

F!}e Analvze Graphs  Help
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16 ouk of 16 normalized.
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® Non constant variance

® Multiple arrays
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