l Introduction |

SameSpotsA unique technologyfor the analysisof single stain or DIGE 2D
imagesallowingyouto matchand compareall the proteinsin yourexperiment

The data produced by the SameSpotsvorkflow is fully matched and has
improved noise properties Thisincreasesthe power of univariate statistical
methodsand facilitatesthe applicationof multivariate statisticaltools.

False Discovery Rate anev@lues

Correctiondor multiple comparisonsare requiredto control for the numberof falsepositivesreportedin a
statistical analysisof your gel data. Traditionally,the Bonferroni correction has been used, but this Is
recognizedas being too conservative The FalseDiscoveryRate (FDR),0n the other hand, controls the
proportion of falsediscoveriesat a specified" level,e.g. h =0.05. Thisgivesusgreaterpowerto find truly
significantfeatures Q-valuesare an extensionof FDRakinginto accountthe proportion of null p-values
amongstall testscarriedout.

Correlation Analysis and Hierarchical Clustering

Traditionally, 2D gel data is analysedin a univariate manner where each protein spot is considered
Independently Consideringhe complexityof the underlyingbiologicalsystem,it is unlikelythat this level
of independencas a true representation We expectthat many proteins spotsare involvedin the same
systemsor processesThiscanbe examinedusingcorrelationanalysisandhierarchicaklustering
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Protein Dendrogram

Herewe seea hierarchicalclusteringof the spotsbasedon
protein expressioncorrelation acrossall the gels The cut-
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Q-values are calculated using
the m ordered p-values and
takeinto accountthe factor ™

The expressionprofiles correspondingto the sub-clusters
reflect the relatively high level of correlationin the data
The profiles showlog normalisedvolume and are grouped
accordingto treatments Suchgraphsallow us to quickly
seewhich spotshavesimilarprofilesandtherefore maybe

Spots can be ordered by g-
value In this case,the g-value
for a spot can be interpreted
as the proportion of false

Progenesis SameSpots

The density histogram of p-values positives amongst all spots invplved In the same biological process We can also see
allowsusto estimatethe proportion with lower g-value than the EXpe ri me nt. which spot clustersare under- or over expressedor which
", of null p-valuesamongstall tests chosenspot, when this spotis | : particulartreatment groups
In our studywe get ™ ,=0.1596 chosen as the threshold VElBE el ellies e SRl 4 groups,

feature. per spot, coloured coded according to

hierarchical clustering results 5 replicates per group

Automated analysis, no spot or match
editing is performed. The top 50 (of 1405)
spots (ranked by ANOVA p < 0.05 and fold

selected for further analysis.
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Power Analysis

The power of a statisticaltest can be defined as the probability that it will find a significantexpression
changewhen it exists With more powerful testswe increaseour chancef finding those proteinswhich

are changingdue to treatment or diseasestates A generally acceptedpower threshold is 80% The
SameSpotapproachhas been shownto reduce protein expressionvarianceand thus, increasepower.

Poweranalysiscan also be usedto determine how many replicatesare required in order to be able to

detecta specifiedchangein meanexpressiorevel,wereit to occur

Principle Component Analysis

PrincipleComponentAnalysigPCAkexploitsthe strongcorrelationin 2D gel datato allow usto capturea
large percentageof the data variation in a greatly reduced number of dimensions In this way, we can
visualiseboth our gelsamplesand our spotdataon, for example a two-dimensionalgraph

PCAsand dzy a dzLJSté¢hhig e (GeRittdoesnot useanyknowledgeof the groupingof the data)and as
such,is usefulin determiningif your gel sampleshavethe groupingsyou expector if there are outliersin
thesesamplesPlottingthe spotand sampledataon a bi-plot allowsusto determinewhich spotsare over-
or underexpressedor whichgelgroup.

We canuse power analysiswith pilot experimentsto help us power future studies We can calculatethe
observedpower for eachspot and also,basedon the observeddata how manyreplicateswe would need
to runto achieveatarget power of 80 %

| Conclusion |

Per Spot Power Analysis

Per Spot Power Analysis

Perspot power analysidor the 50 selectedspots nonlinear

A major obstacleto the analysisof 2D gel data is due to the positional bias Principle Components Analysis

introduced by the electrophoresisprocess Traditionally this resulted in
matching difficulties acrossgel samplesand thus impacted on any statistical
analysisof the expressiordata.

Theleft panelshowsthe calculatedpost hoc power

The bi-plot showsthe gel data (dots) and spot data (numbers)on a
for eachspot

single graph The axis represent the first and second principle
componentsand these accountfor 81.19% of the variation seenin
the data Thegel samplesare colouredaccordingto treatment group
while the spot data is coloured according to the sub-clusters
generatedby the cut-off line in the dendrographabove Theclosera
spot cluster is to a treatment group, the greater its influence on
discriminatingthis group from the other treatment groups

> 12.65%

Theright panel showsestimatesof the number of
replicates that would be required to obtain 80%
power basedon the measuredgroupvariance

The SameSpotsvorkflow solvestheseissuesand leavesus with a complete
data set,i.e. no missingvalues We can confidentlyapplyboth univariateand
multivariate statistical techniquesfor a complete explorationof the protein
expressiondata. It is recommendedthat experimentersutilise the multiple
analyticsshownhere as eachhas valuein highlighting variousfacets of the
data.
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Thisstudy has demonstratedthe value of applyingadvancedstatisticaltools
in the questfor knowledgeretrievalfrom 2D data.
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