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The data analysis guide version 2 
This data analysis guide will provide an instruction on how to export data from the most common 

real-time PCR cyclers, import and annotation of data in GenEx using the Exiqon data import wizard, 

and how to perform the data pre-processing. The data pre-processing described here involves steps 

such as interplate calibration, setting cut-off, handling missing data points, removing outliers, 

checking for sample and assay quality, averaging technical replica, normalizing to global mean or 

stable reference genes (including selection), scaling and log transforming the data. The guide will 

also provide a brief introduction to basic statistical analysis using either T-test or ANOVA to show 

whether any of the samples are significantly different from one another, including a list of the most 

regulated microRNAs across the samples. Finally, it will be mentioned how to easily create advanced 

publication-ready figures such as heatmap and principal component analysis, and retrieve further 

information on analyzed microRNAs from online databases. 

The Exiqon data import wizard applies to  data generated on Ƴƛw/¦w¸ [b!ϰ ¦ƴƛǾŜǊǎŀƭ w¢ ƳƛŎǊƻwb! 

Ready-to-Use PCR panels whereas GenEx data analysis module can be used for data generated on 

both Ready-to-Use PCR panels as well as Ƴƛw/¦w¸ [b!ϰ ¦ƴƛǾŜǊǎŀƭ w¢ ƳƛŎǊƻwb! individual assays. 

Considerations on Normalization 

Why normalize? 
The purpose of a qPCR experiment is usually the detection or verification of differential, biologically 

relevant expression levels in a set of samples. 

In setting up an experiment, small differences in replicate performance cannot be avoided, even 

when protocols are standardized:  sampling may not be identical, storage may have different effects 

on each sample, RNA extraction may not be 100% reproducible, PCR inhibitors may be present in 

some but not all samples, pipetting may not be accurate, and real-time cyclers may show run-to-run 

variation. In order to get biologically relevant data, it is important to filter out technical variation. For 

this purpose, different approaches to normalization may be employed. 

Controls and normalization assays 
In the design of the plate-layout for the miRCURY LN!ϰ Universal RT microRNA PCR, Ready-to-Use 

PCR panels, we have incorporated several options for data normalization.  

Inter-plate calibrator 

Since each assay is present only once on each plate, replicates must be performed using separate 

plates. This raises the issue of run-to-run differences. To allow for simple inter-plate calibration, we 

have designed a calibration assay with a companion template (annotated as UniSp3 IPC in the plate 

layout files).  
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Three wells have been assigned for inter-plate calibration to provide triplicate values with the 

possibility for outlier removal. In each of these wells, both the primers and the DNA template are 

present, giving high reproducibility. The inter-plate calibrator is independent of cDNA quality in 

order to give a signal (but may be affected by 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 different reverse transcription or PCR efficiencies between compared samples. One way to 

control for differences in efficiencies is by adding a known RNA spike-in to the sample during cDNA 

synthesis. We have designed an RNA spike-in, UniSp6, for this purpose. The UniSp6 RNA template is 

provided with the cDNA synthesis kit. One well in the Ready-to-Use PCR plates contains the 

matching primer set. A UniSp6 PCR primer set is also provided with the SYBR® green master mix kit, 

which is to be used with our non-plate based PCR primer set products. We do not recommend 

normalizing to the synthetic spike-in ς it should be used for sample 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 the global mean; i.e., the average of all microRNAs expressed in all samples [1]. This can 

be the best option when screening samples with a high call-rate (number of expressed microRNAs) 

and a high proportion of essentially unregulated microRNAs, but should be 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 can be another approach to normalize against variation due 

to sample differences and handling prior to cDNA synthesis. Though this is a good and 

recommended approach, great caution should be taken in the selection of reference genes. The 

danger of using endogenous reference genes lies in the assumption that a specific gene is expressed 

at the exact same level in all sample types. This is rarely true. The selection of reference genes 

should therefore be made with care, and should be specific to the sample set you are working with. 

This selection can be performed using NormFinder and/or geNorm, both incorporated into GenEx. 

For validation studies based on panel screening, the reference genes may be selected during the 

screening process, based on expression behavior most resembling the global mean. 

In our panels, we have pre-assigned 6 wells for 6 different genes which have stable expression levels 

over a wide range of sample types. Three of these are microRNAs which are often stably expressed, 

and the other three are small RNA reference genes. Once qPCR data has been obtained, the 

appropriateness of these references can be analyzed for your specific samples and the optimal 

number of references can be selected. When applicable, we recommend choosing stably expressed 

microRNAs over 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 
Exiqon has partnered with MultiD to provide a software for qPCR data analysis specifically adapted 

ǘƻ ƻǳǊ Ƴƛw/¦w¸ [b!ϰ ¦ƴƛǾŜǊǎŀƭ w¢ ƳƛŎǊƻwb! t/w ǇǊƻŘǳŎǘǎΦ GenEx offers advanced methods to 

analyze real-time qPCR data with simple 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 qPCR experiments is the pre-processing of raw data for 

subsequent statistical analysis. Pre-processing steps need to be performed with consistence, in the 

correct order and with confidence. GenEx has a streamlined and user-friendly interface which aids 

data handling. Powerful presentation tools present professional illustrations of even the most 

complex experimental designs. 

GenEx is intuitive and easy to use, and with the Exiqon qPCR plate import wizard, data import and 

merge becomes simple. Furthermore, GenEx has the advantage of incorporating both NormFinder 

and geNorm in the software. Thus, you get both of these algorithms on which to base your choice of 

reference genes in one software installation. GenEx also offers advanced statistical solutions for 

post-normalization data analysis. Current features include parametric and non-parametric statistical 

tests, clustering methods, principal component analysis, artificial neural networks, and much more. 

Download and install GenEx 

To install the Exiqon version of GenEx, go to http://www.exiqon.com/qpcr-software and the 

άǎƻŦǘǿŀǊŜ ŘƻǿƴƭƻŀŘέ ǘŀōΦ 

In the dialogue box choose run, and follow the installation guide. If you have purchased a GenEx 

license, use the license key provided by email. Otherwise you may use a free demo license for 30 

days. 

Once installed, remember to check for updates. MultiD continuously works to improve the software, 

and updates are periodically released, so check for updates routinely.  

The GenEx manual is available within the software under the 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 analysis flow: 
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How to get the raw data from your cycler 

into GenEx 

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

Important: For ABI 7900 users. Prior to performing the experiment, it is possible to download run 

template files (.sdt files) from the Exiqon website (http://www.exiqon.com/sds). These files specify 

proper cycling and critical analysis 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 names ς but 

this is not necessary for data analysis when using Exiqon Ready-to-use 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 experiment, not RQ (the SDS 2.4 

version of the software allows you to convert between the two formats post-run). 

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 and correctly. For 

directions on how to analyze the data, please refer to ƻǳǊ Ƴƛw/¦w¸ [b!ϰ ¦ƴƛǾŜǊǎŀƭ w¢ ƳƛŎǊƻwb! 

PCR Instruction manual, tip 10. If you have used one of our run templates, the settings should be 

correct ς but it is always a good idea to verify that the threshold is adequately set. 

Once all settings are correct, you are ready to export the data. In the  menu, choose . In 

the dialog box, choose ,  and 

. Then  to the folder of your choice. 

Tip: with SDS 2.4 it is possible to perform batch export without opening the files to export. In the 

 menu, choose . In the dialog box, choose  and 

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

. Please note that this method is only valid if you are sure that all the files have been 

analyzed correctly first. 
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ABI 7500 and StepOne 

If you have used an ABI 7500, 7500 FAST or StepOne cycler for you experiment, please note that it is 

necessary to verify that the data analysis settings have been correct.  

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 and correctly. For 

directions on how to analyze the data, please refer to the Ƴƛw/¦w¸ [b!ϰ ¦ƴƛǾŜǊǎŀƭ w¢ ƳƛŎǊƻwb! 

PCR Instruction manual, tip 10. 

Once all settings are correct, you are ready to export the data. In the  menu, choose . 

In the dialog box, tick only ,  and select 

. Assign file name and location, and select 

. Then . 

 

Roche LC480 

If you have used a Roche LC480 for your experiment, go to  , choose the 2nd derivative 

analysis method, and make sure that the Cq values have been calculated (if this has not been done 

yet, press ). To export the data, right-click on the data table and choose Export table, 

browse to the location where you wish the file, and save. 
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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 

scope of this guide, and should be learned from the LC480 manual. 

BioRad CFX 

If you have 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 from the Quantitation 

or Quantitation Data window . Simply place the cursor over 

the data table in the window, right-click and in the menu popping up choose . 

Browse to the folder of choice, name the file and . 

Stratagene Mx3000P/3005P 

If you have used a Stratagene cycler for your experiment, we recommend verifying that the data 

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

data, please refer to our Ƴƛw/¦w¸ [b!ϰ ¦ƴƛǾŜǊǎŀƭ w¢ ƳƛŎǊƻwb! t/w Instruction manual, tip 10. 

Once all settings are correct, you are ready to export the data. In the  menu choose 

 then . Browse to your 

folder of choice, name the file and . 
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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 start-up window active, close this. 

 
 

Click the Exiqon qPCR plate import wizard button  . 

 

In the pop-up window, click start. 

 
 

Step 1: Select panel type, format and instrument 

The first choice to make is whether you have been running standard or custom panels, and whether 

the format is 96-well or 384-well. 
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If you choose Standard, then a list of the available Exiqon standard panels (including focus panels) in 

the chosen format will appear. If you have run a set of two panels, please select the set from the list 

rather than just one of the plates as this will open the function for merging panel I and II of the same 

sample in the next window. 

If you choose Custom, then a list of the different possible layouts in the chosen format will appear. 

Choose the layout that you have used. 

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

 

Step 2: Select instrument export files 

You now need to select your instrument export files (.txt or .xml, depending on cycler type), and in 

the case of custom Pick&Mix panels you will in addition also have to select the plate layout file (.xls) 

that was provided when you configured your custom panel. 

If you have run only one plate type (e.g.only Human Panel I V2), then a single pane will appear for 

file selection.  
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Click  and browse to the location where you have your files. While using shift or ctrl 

for multiple file selection, choose and open your files. If the file naming has not automatically 

resulted in the desired sample order, you can move a file up or down in the list using the arrow 

buttons . 

 

 

If you have run a set of plates (e.g. Human Panel I and II V2) two panes will open. 

 

Each pane has a  button. In the left panel open the files for panel I and in the right 

pane open the files of panel II. 

Important: The files for panel I and II 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 up or down in the list using the arrow buttons . 

 

If the experiment was performed using custom Pick and Mix panels, you must also select the Excel 

layout file you received from Exiqon when placing the order, as this file will tell GenEx which assays 

are located 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 layout files thereby ensuring that GenEx gets the information. 
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Click the folder button 

, browse to the 

location of your layout file, and open the file. 

 

Click  

 

Please note that once you click next at this step a table is created based on the imported files. It is 

not possible to go back without re-starting the wizard.  

 

Step 3: Edit sample names and add classification columns 

The table generated after file import contains 4 predefined, automatically generated columns called 

classification columns.  

 
Classifier is a term used in GenEx to group samples that belong to the same category (i.e. on same 

PCR plate, technical replicates, biological groups or negative controls). Sample classifiers are found in 

classification columns. Classifiers are also used to identify assays used for specific purposes (i.e 

reference genes and spike-in controls). In that case, the classifiers are found in classification rows, 

but that function is not relevant until step 4 ς step 3 deals only with sample annotation which is 

done in columns.  

 

The way a sample classifier works, is that samples belonging to the same category or group get the 

same number in the classification column. For example, negative control samples should be assigned 

1 in a negative control classifier, treated samples could be assigned 1 and non-treated 2 in a 

treatment classifier, and RT replicates of the same RNA sample should be assigned the same number 
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in an RT classifier. A classification column 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 above, Step 3 automatically adds 4 pre-defined classification columns. The first three 

automatically assigned columns should not be edited: 

 

#FileName serves to help identify which plates/samples came from which instrument export file, 

making it easier to assign correct sample names. 

#Plate is a classifier identifying which samples were run on the same plate.  

SampleID identifies a sample according to its position in the Exiqon plate layout file. Again, this 

should make it easier to assign proper sample names. 

The only pre-defined column to edit is the #SampleName. If correct sample names have not been 

assigned already in the cycler, the sample name assigned by your cycler will appear (this may vary 

between cycler types). Using the file name and sample ID to identify each sample, assign each 

sample name to be used during further downstream analysis. This can be done by selecting and 

filling each cell individually or by copy-paste from an Excel spread-sheet containing a sample 

overview. The latter method requires that the plates/samples appear in the same order in the 

spread-sheet as in the wizard. 

It is now possible to add additional classification columns. To the extent it is relevant in your 

experiment, we recommend adding classifiers to identify at least technical replicates, negative 

controls and biological groups. Additional classifications may in some cases be relevant, i.e. to 

identify sub-groups. 

For each classifier you wish to add, just click , name the new column (starting with 

#), and assign the classifications starting from 1 and onwards for each group or category. Multiple 

cells can be selected using shift or ctrl, and assigned the same classifier by right-clicking and select 

insert value (this function does not work for #SampleName). Negative control samples should be 

given the classification value 1, while unknowns are left empty or assigned 0 in the negative control 

classifier. Again, copy-paste can also be used if a spread-sheet has been created with sample 

overview. 

For the sake of keeping the overview, it is at this point possible to re-size the wizard window. 
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If you accidentally added too many classification columns, they can easily be removed again. Simply 

select the column you wish to delete, and click . Note that the original 4 columns 

are necessary, and cannot be deleted. 

Once all sample names and classifiers have been assigned, click . 

 

 



 

 

Data analysis guide version 2.0 

 

17 

  

 

 

Step 4: Save data or Load to data editor 

You are now ready to load your data into GenEx and iinitiate pre-processing or alternatively save the 

data for later loading. During pre-processing, GenEx will need classification columns for some of 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 GenEx and commencing the pre-processing. 

 

If you scroll all the way to the right, you will see the classification columns.  

 

Note that the #FileName and SampleID columns have disappeared since they have served their 

purpose. Instead, two new columns have appeared automatically: #IPC and #IPC-PlateID .These are 

needed for later use in interplate calibration, and since the wizard knows the position of the 

interplate calibrators from the plate layout they were automatically assigned. The difference 

between #Plate and #IPC-PlateID is mainly found in experiments where two plates make a pair (as in 














































