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The data analysis guide version 2

This data analysis guide will provide an instruction on how to export daa tfihe most common
reaktime PCReyclersjmport andannotaton ofdatain GenEx using the Exiqon data import wizard,
andhow to perform the data preprocessingThe data preprocessinglescribed herénvolvessteps
such asnterplate calibration, setting cubff, handling missing data pointemoving outliers
checking for sample and assay qualéyeraging technical replicaprmalizing to global mean or
stable eference genes (including selection), scaling and log transforming theThatguide will
also provide drief introductionto basic statistical analysis using eitheie$t or ANOVAto show
whether any of the samples are significantly different from anether, including a list of the most
regulated microRNAs across the samplénally, it will be mentioned how to easily creagvanced
publicationready figures such as heatmapd principal componehanalysis and retrievefurther
information on analged microRNAs fromnline database

TheExiqon data import wizardpplies to data generated oA w/ ! w, [ b! nu | YA OBSNREI §
Readyto-Use PCR panelhereas GenEx data analysis module can be used for data generated on
both Readyto-Use PCR panadswellasY Aw/ | w, [ b! nu ! y A @¢@Wwikal assays.¢ Y A ONZ

Considerations on Normalization

Why normalize?

The purpose od gPCR experimens usuallythe detectionor verification ofdifferential, biologicaly
relevantexpression levels in a set of spl@s.

In setting up an experimengmalldifferences irreplicateperformance canot be avoidedeven

when protocols are standardizedgampling may not be identical, storage may have different effect
on each sampleRNAextraction may not be 100% reprodible, PCR inhibitors may be present in
some but not all samplegjpetting may not be accurate, and rei@the cyclers maghowrun-to-run
variaion. In order to get biologically relevant data, iingportant to filter out technical varifion. For
this pupose, different approache® normalizationmaybe employed.

Controls and normalization assays
In the design of thelate-layout forthe miRCURY LNuUniversal RT microRNA B ®eadyto-Use
PCRbanels, we have incorporated several options for data normalization.

Inter-plate calibrator

Since each assay is present only oogeach plate, replicates must be performadingseparate
plates. This raises the issue of Aaarun differencesToallow for simple interplate calibration, we
have designed a caliition assay witla companiortemplate (annotated as UniSPBGin the plate
layout fileg.
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Threewells have been assigned for intglate calibrationto provide triplicate valueswith the
possibility foroutlier removal. In each of these wells, both theénpers and the DNA template are
present giving high reproducibilitylhe interplate calibratoris independent of cDNA qualiiy
order to give a signgbut may be affectedy PCR inhibitors in the sample) and can therefore be
used to quality control each plate run.

Sample spike-in

Some sample types may contain PCR inhibitors, which sometimes survive RNA purification. This may
result in differentreverse transcription oPCR efficiencidsetweencompared samples. One way to
control for differences in eifiencies idy adding a knowrRNAspikein to the sampleduringcDNA
synthesis. We have designed an RNA spikeniSp6for this purpose The UniSp6 RNA template is
provided with the cDNA synthesis.kidne well in the Readp-UsePCR plates containke

matching primer setA UniSp6P CRprimer set is also provided with the SY&JReen master mix kit

which isto be used withour nonplate based PCR primer set produstte do not recommend

normalizing to the synthetic spikia ¢ it should be used for saple quality control.

Global Mean Normalization

Variation due to sample differences and handling prior to cDNA synthesis can be normalized using
endogenously expressed miRs. In large screening studies, it is often recommendable to normalize
data against te global mean; i.e., the average ofraicroRNA£xpressedn all sample$l]. This can

be the best option when screening samples with a highras#l (number of expressed microRNAS)
and a high proportion oéssentially unregulated rmmioRNAS, but shoulde used with caution in
validation studies where most of the genes are chosen precisely for being differentially expressed.
Global normalization is also not a good option between samples in which the overall microRNA
expression level is changed.

Reference gene Normalization

The use of endogenous reference genes camrmher approach to normalize againsaniation due

to sampledifferences andandling prior to cDNA synthesiBhough this is a good and

recommended approach, great caution should be taketfénselection of reference genebhe

danger of using endogenous reference genes lies in the assumption that a specific gene is expressed
at the exactsame level in all sample types. Thigielytrue. The selection of reference genes

should therefore B made with care, anghouldbe specifido the sample set you are working with.

This selection can be performed usiNgrmFinderand/or geNorm both incorporated into GenEx.

For validation studies based on panel screening, the reference genes may hiedsdiging the

screening process, based on expression behavior most resentidiiggpbal mean.

In our panels, & havepre-assigned 6 well®r 6 different genes which have stable expression levels
over a wide range of sample typddireeof these are mia@RNA which are often stably expressed
andthe otherthree are small RNA reference gengance gPCR data has been obtairbd,
appropriateness othesereferencescan be analyzed for your specific samead the optimal
numberof references can beseleded. When applicable, we recommend choosing stably expressed
microRNA®ver other small RNA reference genes, since microRNA best resemble the behavior of
microRNA both biologically and during experimental handling (extraction, RT etc.)
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How to get started with GenEx

Introduction to GenEx

Exigon hapartnered with MultiD to provide a software for gJPCR data amalgsecifically adapted

G2 2dzNJ YAw/ ! w, [Db! n | yAQJSCEaHExbffers gadvancedIméPoddbtd t / w  LIN
analyze reatime qPCR data with spie clicks of the mouse. The methods are suitable to select and

validate reference genes, classify samples, group genes, monitor time dependent processes and

much more.

Possibly the most important part of gPCR experimentisdgpre-procesing ofraw datafor
subsequent statistical analigsPre-processing steps need to be performeth consisterte, in the
correct order and with confidence. GenEx hadraamlinedand usetfriendly interface which aids
data handlingPowerful presentation tools present pfessional illustrations of even the most
complex experimental designs.

GenEx is intuitivand easyto use,and with theExiqon gPCR plate import wizadadta import and

merge becomes simpl&urthermore, GenExas the advantage of incorporating both Normdrer
andgeNormin the software. Thus, you gbbth ofthesealgorithmson whichto base yourchoiceof
reference gemrsin one software installation. Genksooffers advanced statistical solutions for
postnormalization data analysi€urrent features iolude parametric and neparametric statistical
tests, clustering methods, principal component analysis, artificial neural networks, and much more.

Download and install GenEx
To install the Bgon version of GenEgo to http://www.exigon.com/gpcrsoftwareand the
GazFfliol NB R2gyf2FRéE Glood

In the dialogue box choose run, and follow the installation gufdgu have purchased a GenEx
license, use the license key provided by en@terwise you may use faee demo license faB0
days.

Once installed, remember to check for updates. MultiD continuously storkmprovethe software
and updates ar@eriodicallyreleased so check for updates routinely

The GenEx manuiavailable within the software und¢he Help menu.


http://www.exiqon.com/qpcr-software
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Flow of data analysis

Before you get started with setting up your experiments, it may be useful to consider the shown
data analysiflow:

Perform RT and gPCR according to
protocol

Export data from cycler

Import and annotate plates into
GenkEx using the Exigon plate wizard

Perform interplate calibration

Control spike-in values [QC)

Handle cut-offs and missing data

MNormalization:
Global mean or Reference
reference genes
genes?

Data pre-processing

Global Validate candidate reference genes
mearn w NormFinder and/or GeNorm

Perform normalization Classify reference genes

Scale and load data

Perform data analysis
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How to get the raw data from your cycler
Into GenEx

Export the run data from your cycler
Run youw experiment according to the protocol.

Important For ABI 7900 user®rior to performing the experimenit, is possible to download run
template files (.sdt filedyom the Exigon websitentp://www.exiqgon.com/sdg. These files specify
proper cycling ad criticalanalysis settings, and can be used when setting up the experiment. In the
SDS software, simply open the appropriate template file and start the run.

For your own convenience, it may be useful to annotate the run with assay and sample Qhmes
this is not necessary for data analysis when using Exiqon Reahe plates. Annotation will take
place during the data import using the wizard.

Below, we have given examples of how to export your data from some of the major cycler types
ABI 7900

If you have used an ABI 7900 cycler for you experiment, please note that it is necessary to verify that
the data analysis settings have been correct.

First, it is important that the experiment has been run as an AQ experimehRQ (the SDS 2.4
version of he software allows you to convert between the two formats past).

Second, it is important that you have indicated whether or not you have used ROX passive reference

dye in the experiment, and that baseline and threshold settings are set manually aedttyor-or

directions on how to analyze the data, please refetdzNJ YAw/ ! w, [b! n | YADBSNAEI f
PCR Instruction manuyailp 10. If you have used one of our run templates, the settings should be

correctcg but it is always a good idea to verify thtae threshold is adequately set.

Once all settings are correct, you are ready to export the data. | 2 :menu, choos¢Expert... |n

the dialog box, choogERart: Resuls Table | @ allwels 509

© SD52.3And Above Then to the folder of your choice.

Tip: with SDS 2.4 it is possible to perform batch expititout opening the files to export. In the

Fie  menu, choos¢Bateh Expart... | |n the dialog box, choos#553¥ Tpe i |Standard Curve (AQ) ¥ oy

the files you wish to export. Select the destination folder v, then

. Please note that this method is only valid if you are sure that all the fileskeere
analyzed correctly first.
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ABI 7500 and StepOne

If you have used an ABI 75000 FAST or StepOayler for you experiment, please note that it is
necessary to verify that the data analysis settings have been correct.

It is important that you havendicated whether or not you have used ROX passive reference dye in

the experiment, and that baseline and threshold settings are set manually and correctly. For
directions on how to analyze the data, please refet®@Y A w/ ! w, [b! u | YASBSNAEI €
P@R Instruction manuatip 10.

Once all settings are correct, you are ready to export the data. I.F1 menu, choose Export...

In the dialog box, tick on [¥I Results | and select

2. Select one file or separate files: |Gne File v|

File Type: |[E] ("tt) The Start Export |

. Assign file name and location, and select

Roche LC480

If you have used a Roeh.C480 for your experiment, go. , choose the % derivative
analysis methodand make sure that the Cq values have been calculated (if this has not been done

yet, press-). To export the data, rightlick on the data table and choose Export table,
browse to the location where you wish the file, and save.

Samples Ry~

Include Color Pos Name Cp  Concentr:

nple

40,00

40,00 -

£ E3 K% K EY K3 £9 K9 K% EY K9 £9 K8
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Tip: For high throughput, it may be worthwhile to create a macro for running the experiment and
automatically export the data at the end of the run. How to program such a macro goes beyond the
scopeof this guide, and should be learned from the LC480 manual.

BioRad CFX

If youhave a BioRad CFX cycler, you can choose to analyse either as regression or single threshold.
Once the Cq calculations have been performed, data can be exported either fronudmit@tion

Huantitation Quantitation Data
Export to xml. ..

the data table in the window, rightlick and in the menu popping up choc _~

Browse to the foldepf choice name the file an<_

or Quantitation Data windov . Simply place the cursor over

Stratagene Mx3000P/3005P

If you have used Stratag@e cycler for youexperiment, we recommend verifying that the data

analysis settings (baseline and threshold) have been correct. For directions on how to analyze the

data, please refertoolr Aw/ ! w, [ b! nu ! y A @S MNBtrucionmatual MiplON2 wb! t / v

Once all settings are correct, you are ready to export the data. | Fle smenu choose

Export Text Report SR -Na]  Export Text Repart To Text File... . Browse to your

. , g
folder of choice, name the file a.
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Importing and merging your instrument
export files using the Exiqon import wizard

Starting the wizard:
Open GenEx

If you have the startip window active, close this.

Projects Analyse file Edit/Preprocess

Open project. Loadfile Ediit fle

Click theExigon gPCR plate import wizdrdtton

In the popup window, click start.

"'ﬂ Exiqon panel wizard Ver 2.0 |
EXIQON B Y
Seek Find Verify >

(| 8=~
2\ \ [
. N
slt O\
A ,, \ “/‘

' y 77

% 5 o - ; Developed by
RN
/ T— F)

Step 1: Select panel type, format and instrument
The firstchoice to makés whether you hae been running standard or custom panels, aretlier

the format is 96well or 384well.
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ﬁ Exiqon panel wizard Ver 2.0 = |

m Select Panel type, format and the instrument
b .

Panel gPCR Instrument

@ Standard @ Roche LC480
) Custom [Pick and Mix) © Biorad CFX
) ABI 7900
Format
) 96 wells @ 384 wells ABI 7500
ABI StepOne
Mouse panel | ¥2 o
Mouse panel Il ¥2 Eppendorf realplex
Mouse panel |+11 ¥2 Stratagene Mx3000P
Human panel | ¥2
Human panel Il V2
Human panel 1411 V2 =
Rat panel | ¥1 1
Rat panel | ¥2

Rat panel Il ¥2

Rat panel |+l ¥2 ]
Serum/Plasma panel -

Type = Custom Panels 384 wells  Roche LCAE0 Serum/Plasma panel

If you choose Standard, then a list of the available Exiqon standard garedlgling focus panel&)
the chosen format will appear. If you hauen a setof two panels please select #hset from the list
rather than just one of the plates as thidll open the function for merging panel | and Il of the same
sample in the next window.
If you choose Custom, then a list of the different possible layouts in theeoHosmat will appear.
Choose the layout that you have used.

@ Mext

Next, choose the cycler type used for performing the experiment.

Step 2: Select instrument export files

You now need to select your instrument export fi(@st or .xml, depending on cjer type, and in
the case of custorRick&Mixpanelsyou will in addition also have to select the plate layfilat (.xIs)
that was provided when you configured your custom panel

If you have run only one plate tyfge.g.only Human Panel | V#)en a sigle pane will appear for

file selection.
E Exiqen panel wizard Ver 2.0 [ & ==
‘ﬁ Select Instrument Export File
Al 4

()
&

Type = Custom Panels Size=384 Roche LC480 Mouse panel 1V2
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Select Files

Click| and browse to the location where you have your files. While using shift or ctrl
for multiple file selection, choose and open your filéshe file naming has not automatically
resulted in the desired saple order, you can move a file up or down in the list using the arrow

buttons @ .

If you have run a sof plates(e.g. Human Panel | and Il \#&p panes will open.
| E] Exigen panel wizard Ver 2.0 E@ |

‘ﬂ Select Instrument Export File
* ¥

select Files [Panel 1] select Files [Panel 2]

i) )
& &

Type = Custom Panels Size=384 Roche LC480 Human panel I+ V2

Select Files

Each pane has|,,
pane open the files of panel Il.

Important: The files for panel | and Il must have the same sample order, so that the two files for the
same sample are aligned. If the file naming has not automatically resulted in the correct order, you

)

can move a file por down in the list using the arrolwuttons @

button. In the left panel open the files for panel | and in the tigh

If the experiment was perfoned usingcustom Pick and Mix panelgou must also select the Excel

layout file you received from Exigon when placing the order, as this file will tell GenEx which assays
are lccated in which wells.

If you left some wells empty when designing the plate, you may use these wells to add any assay of
your choice. If you have done so, please make sure that the assay names have been entered into the
appropriate cells in the Excel laydiles thereby ensuringhat GenEx gets the information.



Data analysis guide version 2.0

14
Click the folder button

Cuztom panel Azzay file

location of your layout file, and open the file.

@ Mext
Click

EXI

Seek Find Verify

% , browse to the

QON

Please note that once you click next at this step a table is created based on the importdtliiles.
not possible to go backithout re-starting the wizard.

Step 3: Edit sample names and add classification columns
The table generated after file import contains 4 predefinadtomatically generatedolumnscalled

classification columns

% Exigon panelwizard Ver 2.0

b .4

<

l IEAEIEI calummn l l EI Del.column l

Custom Panels

Size=3%4  Roche LC480

‘ Edit sample names and add Classification columns
Filf in sample names in the #SamplieName cofumn.

#FileMarme JiPlate SamplelD #3ampleMame -
Plate1_Pnbd.txt 131 Sample 1

Plate1_Pnbd.txt 152 Sample 25

Plate1_Pnbd.txt 1353 Sample 49

Plate1_Pnbd.txt 1 54 Sample 73

Plate1_Pnbd.txt 135 Sample 97

Plate1_Pnhd.txt 1 56 Sample 121

Plate1_Pnhd.txt NS7 Sarmple 145

Platel_Pnhd.txt 1 58 Sarmple 169

Platel_Prhd.txt 1 59 Sarple 193

Plate1_Pnhd.txt 1 510 Sample 217

Plate1_Pnhd.txt 1 51 Sample 241 v

384w 22 mik x 16 replicates

Classiter is a term used in GenEx to group samples that belong to the same cafegooyn same

PCR plategechnicalreplicates biological groupsr negative controls Sample classifiers are found in
classification column€lasifiers are also used to idehtiassays used for specific purposes (i.e
reference geneand spikein controlg. In that case, the classifiers are found in classification rows
but that functon is not relevant until step 4 step 3 deals only with sample annotatiaich is

done in callimns

The way asampleclassifier works, is that samples belonging to the same category or group get the
same mmber in the classification aaihn. For examplenegative control samples should be assigned
1 in a negative control classifigreated sampls could be assignedahd nontreated 2 in a
treatment classifier, an®T replicates of the same RNA sangbleuld be assigned the same number
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in an RT clasgir. A classification coinn is recognized as having a # as the first symbol in the header
name.If you want GenEx to consider groups in the further data analysis you need to let GenEx know
which ones these are by adding a column for each classifier.

As mentioned abovestep 3 automatically addkpre-definedclassificatiorcolumns. Thefirst three
automaticallyassigneacolumnsshould not be edited:

#FileName serves to help identify which plates/samples came from which instrument export file,
making it easieto assigncorrect sample names.

#Plate is a classifier identifying which samples were nuthe same plate.

SamplelDdentifiesa sample according tits position inthe Exiqon plate layout file. Again, this
should make it easier tassign proper sample names.

The onlypre-definedcolumn to edit is thétSampleldme. If correct sample names hawet been
assigned already in the cycléhe sample name assigned by your cycler will appear (this may vary
between cycler types)Jsing the file name and sample ID to identify each sample, assign each
sample name to be used during further downstream sgisl. This can be done by selectiagd

filling each ell individuallyor by copypaste from & Excebpreadsheet containing a sample
overview.The latter method requires that the plates/samples appear in the same order in the
spreadsheet as in the wizdc

It is now possible to add additional clagstion columnsTo the extent it is relevant in your
experiment, we recommend adding classifiers to identify at least technical replicates, negative
controls and biological groupAdditional classificationsiay in some cases be relevant, i.e. to
identify subgroups.

&dd column
For each classifier you wish to adastj click , hame the newcolumn(starting with

#), and assign the classificatiostartingfrom 1 and onwards for each group or categokultiple
cells carbe selected using shift or ctrl, and assigned the same classifier bycligkihg and select
insert valug(this furction does not work for #SampleNamé)egative control samples should be
given the classification value 1, while unknowns are left empgssigned 0 in the negative control
classifier Again, copypaste can also be used if a spresttket has been created with sample
overview.

For the sake of keeping the overview, it is at this point possible-gBizeethe wizard window.
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#* Exigon panelwizard Ver 2.0

‘ Edit sample names and add Classification columns
b ¥ Filfin sampie names in the gsampleName cofumn.
#ileMarne #Pate SamplelD #SampleMame #RT

#legative #5roup

EXIQON

Seek Find Verify

#GenoT  #Age ~

Plate1_Pnk txt 1 51 53wt B 1 1 1 1
Plate1_Pnhd.txt = S5 wt B 2 1 1 1
Plate1_Pnh.txt 153 513 _wt B 3 1 1 1
Plate1_Pnk txt 154 515 wt B 4 1 1 1
Flatel_Pnhd.txt 155 529 wt B | 1 1 1
Plate1_Pnh.txt 156 S17_PymT B G 4 2 1
Plate1_Prbd txt 157 S11_PymT B 7 4 2 1
Flate1_Pnhd.txt 1 58 S19_PymT 6 g 4 2 1
Plate1_Pnhd.txt 159 523 _PymT B 3 4 2 1
Plate1_Pnk.txt 1 510 S27_PymT B 1a 4 2 1
Flate1_Pnhd.txt 1 31 553 wt 9.5 1 2 1 2
Plate1_Pnhd.txt 1 512 559 wt 9.5 12 2 1 2
Plate1_Pnk.txt 1 513 S61_wt_9.5 13 2 1 2
Flate1_Pnhd.txt 1 514 SE7_wt 9.5 14 2 1 2
Plate1_Pnh.txt 1 515 543 _PymT 9.5 15 5 2 2
Plate1_Pnk.txt 1 516 S47_PymT 9.5 16 5 2 2
Plate2_Pnkd.txt 2| =i 551 _PymT 9.5 17 3 2 2
Plate2_Pnh.txt 252 557 _PymT 9.5 18 5 2 2
Plate2_Pnh.txt 253 SB5_PymT 9.5 19 5 2 2
Plate2_Pnkd.txt 2 54 SE7 wt 13 20 3 1
Plate2_Pnh.txt 255 595 wt_13 Al 3 1
Plate2_Pnh.txt 256 597 _wt_13 X 3 1
Plate2_Fnh.txt 257 S99 wt 13 23 3 1
Plate2_Pnh.txt 258 S103_wt_13 24 3 1
Plate2_Pnh.txt 259 S75_PymT_13 25 G 2
Plate2_Pnh.txt 2 510 579_PymT_13 26 B 2 M
Plate2_Pnh.txt 25N S83_PymT 13 &7 5 2
Plate2_Pnh.txt 251 589 _PymT 13 ] G 2
Plate2_Fnk txt 2 513 593 PymT_13 29 & 2
Plate2_Pnh.txt 2 514 hAS2 30 1

Plate2_Pnh.txt 2 515 53wt B 1 1 1 1
Plate2_Fnk txt 2 516 S5 wt B 2 1 1 1
Flate3_Pnhd.txt 3 S13_wt B 3 1 1 1| Em
l IE Add columnn D Del column

Custam Panels Size=384  Roche LC480 334w 22 mik x 16 samples

If you accidentlly added too many classification columns, they can easily be removed again. Simply

i , Del.cal
select thecolumnyou wish to delete, and C|I(| ] Detcolumn

are necessary, and cannot be deleted.

Once all sample names and classifiers have besigraed, clicl

. Note that the original 4 columns

@ New |
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Step 4: Save data or Load to data editor
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You arenow ready to load your data into GenEx and iinitiate-precessing or alternatively save the
data for later loadingDuring preprocessingGenExwill need classification columrsr someof the
steps.In step 4, you get a chance to verify that all sample names and necessary classification
columns have been assigned correctly before loading to Gan€Exommencing the prprocessing

# Exiqon panelwizard Ver 2.0 EJ@E'

m Save data or load to DataEditor
* 4
Exigon mmu-miR-200a |mmu-miR-182 ‘mmu-miR-QE-S ‘mmu-miR-21 ‘mmu-m\R-B?B ‘mmu-miR-423-3 ‘mmu-miRQDDb ‘ A
P 3
53wt B 30,83 33,35 25,26 30,1 27 04 30,24 33,08
55 wi B 30,1 33 51 2359 26 97 2529 29 59 34 45
513 wt 6 3047 3348 2503 2608 25 46 29,42 32,78
515 wt B 2953 32,82 23,76 28 94 24,15 28,07 31,75
528 wt B 30,73 35,16 24 57 2917 265 29 55 32,37
S17 PymT B [32,33 34,95 27 45 31 27 59 3217 35,17
11 PymT B |31,02 35,18 2572 28 5 26,12 30,23 36,12
5189 PymT 6 [30,24 34,24 26 52 289 27 45 30,75 32,23
523 PymT B [31,09 3573 26,35 3006 26,95 3148 3385
827 PymT B |31,07 37 94 2712 3002 28,15 31,84 34,84
553 wt 95 30,44 34,75 25,11 27 51 26 57 29,03 32,56
S59 wt 95 31 56 3526 27 5B 30,17 27 28 30,54 35 59
<
| @ Close l H Save [ LF_I Load to DataE ditor
Custom Panels Size=384 | Roche LC480 384w 22 mik x 16 replicates

If you scroll all the way to the right, you will séetclassificatiomolumns

Note that the #FileName and Samplel@umnshave disappearedince theyhave served their
purpose Instead, two neveolumnshave appeared automaticallgiPCand #IP&PlatelD .These are
needed for later use in interplate cafation, and sincéhe wizard knows the position of the

interplate calibratordrom the plate layout they werautomatically assignedhe difference
between#Plate and #IP€latelDis mainly found in experiments where two plates make a pair (as in





































































