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Sources of Variation

RNA purification, Labeling, hybridization, Imaging
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Comparative Experiments
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Calibration Experiments
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Markov Chain Monte Carlo Simulation
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Markov Chain Monte Carlo (MCMC)
(N=4000)

Nucleic Acid Research, 2001, 29(12):2549-57.




What IcDNA does for you:

1.Quality Hltering.
2.Nonlinear normalization.
3.Assessthe reliability of your data.

4.1mport data and track genes.



Quality Filtering

Requirements Parameters
Probe Replication Size of Window
Nomenclature ngggrreof similar probesto
Quality Index = Avg/ Stdev Threshold
Max percentile for a probes
quality index

o4 qualityFiliering  JCERmib

size Of Window |50
threshold |09




Quality Filtering
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Normalization

Slide Type



Rank Invariant Selection

Performed on Comparative Experiments Only

Iteration: Requires alarger (>4000 genes) data set of good quality.

Intensity Threshold: Maximum difference an “invariant” gene can have across channels.
Threshold: The percentage of upper and lower ranks to discard.

Percentage Threshold: Percentage of rank invariant genes from each iteration to disregard



Normalization

B Rank
| nvariant
Genes

M=log(channel 2/channel _1); A=log[(channel 1+channel 2)/2]



A Ssess EXpression
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L oading Data

Channel 1 Channd 2 GenelD# GeneNumber GeneName

1611.5 1689.5 1 b0061 araD
1894 2085.5 1 b0061 araD
1088.5 976 2 3526 kdgK
1618.5 1607 2 3526 kdgK
1689 1376 3 0062 araA

Channel_1 = Signal - Background for Dye 1.
Channel_2 = Signal - Background for Dye 2.

Gene ID # = Integer. Must be the same for each gene.
Gene Number = Sequence / EST identifier.

Gene Name = Current name for the sequence.

**The file must be text tab-delimited, use the .txt extension, and not include the header row.



Image Analysis Files

Begin Header
version 42
Date Fri Dec 14 19:00:13 EST 2001
Image File D:\Katy\12245404 _1.tif
Page 0
Page Name
Inverted FALSE
Begin Field Dimensions
Field Metarows ~ MetacoRows  Cols
A 6 4 20 2
End Field Dimensions
Begin Measurement parameters
Segmentation Method auto
Signal Low 0
Signal High 0
Background Low 0
Background High 0
Background Buffer 3
Background Width 3
End Measurement parameters
Begin Quality settings
Empty Spots FALSE Thresh 2
Poor Spots FALSEThreshc 0.5
Negative Spots FALSE
End Quality settings
End Header
Begin Raw Data
Field Meta Row Meta Column Row Column Gg@ IlFlag Signal Median Background Median  Siggl Stdev Background ¢Shape Regularity X Coord Y CoorcDiamete
A 1 1 1 370.66 92.05 068 141 111 18
A 1 1 1 366.52 88.19 067 1845 1115 19



Data Extraction / Gene Tracking

Plate List
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b0061 araD

h3526  kdgK

b0062 araA
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3569  xylR

0124  gcad
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b0146  sfsA
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Arrayer Overview
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Printhead
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Pinsin X-direction = 3
PinsinY-direction=4

Total # of pins= 12 =# Grids in Supergrid*

*In most cases, the number of gridsin asupergrid is equal to the number of pinsin the print head.



Supergrid



Microarray Slide

X-Supergrids = 2
SG1!=SG2
Y-Supergrids=1

X-Supergrid Replicates= 1
SG1=SG1* & & SG2=5G2*
Y -Supergrid Replicates=0



Microarray Grid

Spotsin X-direction = 12
Spotsin Y-direction = 12

If Spot(0,1)==Spot(0,0)
then: X replicates = 1,

If Spot(1,0)==Spot(0,0)
then: Y replicates = 1,



Arrayer vs. Image Analysis



IcCDNA Peculiarities— 16 Sept 2002

1) You cannot use “ Assess Expression” on datathat have
different gene ID files, unless you partially analyze the data
and then use the “Reload Data’ option.

2) Headers are not allowed in text files.

3) Only supports importing from Imagene datafiles.
4) Only imports median data.

5) Files must have the .txt extension.

6) To be safe you should not use any funny characters
(*,&,%,$,...) or spacesin your filenames.

/) You cannot load gene ID files.



