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  Introduction

This  booklet provides suggested guidelines for pooling libraries created with iRepertoireʼs Reagent 
Systems for sequencing with the Next-Gen platforms. The end-product of amplification of ONE 
sample with iRepertoireʼs reagent systems is a library of immune specific sequences that were 
produced using a RNA or gDNA  sample. Although there is a distinction between the term 
“sample”  (the starting material) and “library”  (end-product of amplification), we use the terms 
“pooling samples” and “pooling libraries” interchangeably because each sample eventually 
becomes a library when amplified with iRepertoireʼs Reagent Systems.  

Pooling libraries reduces the overall sequencing cost because more than one uniquely barcoded 
library can be included in a given sequencing lane (or run).  Please remember that in order to pool 
libraries for a sequencing lane, each sample must be amplified with a unique barcode prior to 
pooling so that our software can detect and distinguish the samples during data analysis.  

The number of samples pooled during a sequencing run depends upon the experimental design 
and the desired depth of sequencing coverage. For Illumina sequencing, please see our suggested 
sequencing guidelines in Appendix A  of this document for recommendations regarding the number 
of samples to be pooled.  For the Roche 454 system, the trade-off for increased read length is a 
reduced number of reads when compared to the Illumina platform. Therefore, we typically 
recommend that no more than 5 samples be pooled for 1 full plate sequencing run, and no more 
than 2 samples for one 1/2 plate sequencing run.  However, if you expect your samples to lack 
diversity  (ie. clonal expansion of just  a few clones), then pooling more samples would be 
acceptable.

There are many different approaches to pooling the samples for sequencing, and different factors 
such as amplification yield, sample type (normal vs. disease), etc., will likely play a role in what is 
the best route for pooling samples for your particular project.   The decision on how to pool the 
samples is completely yours to make.  You may have an interesting sample that you want to use all 
of, or you may want each sample to be evenly represented. 

In a straight forward case,  equal amounts of starting template for each sample may result in 
approximately  equivalent  amplification.  In this case, you can pool equal amounts of mass of each 
sample to reach the requisite amount necessary for sequencing.   

However, other cases are more subjective, and you must use your best judgement so that each 
sample gets a good representation of reads.  For instance, perhaps one of the samples represents 
a disease state, and the amplification is not as good as the other “normal”  samples.  Obviously, this 
is an interesting sample, and you would likely want to include all of this “interesting”  library with the 
other pooled libraries.  
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 Gel Electrophoresis & Size Selection
 Hand-cast  2-4% agarose gel or 2% and 4% E-gel agarose gel from Invitrogen can be used for DNA 
 sample screening and gel purification of interesting targets.  Each amplified repertoire represents a 
 large number of sequences distributed over a size range, and the gel should be excised to cover 
 the recommended range for the reagent system you are using (see the manual associated with 
 the reagent system of interest).

Both the 2% and 4% gels should work to separate the PCR2 amplicons from any residual primer-
dimers or non-specific PCR products on the gel. We typically  use 2% gels for separation,  but a 4% 
gel may provide a higher resolution separation, if necessary.  We typically run all 50 μL of PCR2 
product on the  gel.  Considering that not all of the product and loading dye can fit into a single 
well with Invitrogenʼs E-gel system, if using this system, we typically load the sample over three 
lanes.  However, this depends on the concentration of the loading dye you are using, and it may be 
necessary to divide it up over four or more lanes. In terms of gel extraction efficiency, utilizing less 
lanes (ie. less agarose) is optimal. With hand-cast gels, the well depth varies depending on the 
comb utilized, and it is possible to find a comb in which all of a sample and loading dye can be 
placed into one or two wells. This reduces the amount of agarose in the gel slice and may improve 
the gel extraction step.

So assuming you need 3 lanes per sample, for 5 independently barcoded samples,  15 gel lanes 
would be needed to run all of the product. In addition, you would need to dedicate space for the 
DNA ladder.  

Once the gel is run (follow the manufacturer's instructions), excise the band of interest to cover the 
potential size of  amplicon products. Invitrogenʼs E-gel manual has instructions on opening the gel 
cassette.   When excising the band, use a scalpel to cut each individual band (covering the size 
range of interest) and group the samples together.   So, in this example, each sample would have 3 
gel pieces in one tube, which will proceed to the gel extraction step.  

CAUTION: Wear personal protective equipment such as gloves and a lab coat when handling 
ethidium bromide. UV light can cause serious burns to the eyes and skin;  take precautions to 
protect your eyes and skin by using an appropriate UV apparatus.
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  Recommendations for Gel Extraction

Once the samples have been excised, we recommend using the Qiagen QIAquick gel extraction 
kit, Cat No. 28704, for extracting the amplicons of interest from the gel slices. For each individual 
sample, it is beneficial to use one QIAquick column per sample. This will require repeated additions 
of the sample to the same column.  The goal at this point is to extract the band of interest  in 
the lowest volume possible  in order to increase  the  concentration of each library prior to 
pooling.  This will make the pooling portion easier.  Please see the Qiagenʼs gel extraction protocol 
for recommended minimum elution volumes, and consider eluting in a lower volume. Once gel 
extraction is complete, measure the resulting concentration and quality of each of the samples.  
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  Sample Requirements and Pooling

The decision on how to pool the samples is  completely yours to make.   You may have an 
interesting sample that you want to use all of, or you may want each sample to be evenly 
represented.   If so, pool equal amounts of mass of each sample into a single tube to meet the 
sample requirements. (Since the amplicon size will likely be almost equivalent from sample to 
sample, pooling by mass in this case is the same as pooling equimolar amounts. If there is a 
significant  difference in amplicon size from sample to sample, you may want to consider pooling 
equimolar amounts, but typically we have found that this is not necessary.)

If  you decide to perform sequencing with iRepertoire, we require 1 µg of pooled library at a 
concentration of 20 ng/µl.  500 ng of pooled library will likely work, but we like to have extra for a 
repeat experiment, if necessary. Please refer to your sequencing vendor for their requirements. So, 
in the previous example, at  least 200 ng of  each of the 5 samples would need to be added together 
to meet the requisite minimal amount for sequencing.  If the resulting pooled library is not 
concentrated enough, you can run the pooled library over a single PCR purification column 
repeatedly, and elute in a smaller volume, or you can precipitate the pooled library and reconstitute 
in a lower volume.  

Sample Requirements and Pooling

7



 Appendix A

Sequencing Adaptors for Illumina Platform

After the second round of amplification, the full-length Illumina sequencing adaptor A  (below) is 
associated with an amplicon at the C or J region while adaptor B (below) is associated with an amplicon 
at the V region.  

Adaptor A:
5ʼ-AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATCT-3ʼ

Adaptor B: 
5ʼ-TAAGCAGAAGACGGCATACGAGATCGGTCTCGGCATTCCTGCTGAACCGCTCTTCCGATCT-3ʼ

Sequencing Suggestions for Illumina Platform

1.  After the size-selection procedure, the purified product should go though cluster generation directly 
without further amplification as the full-length Illumina pair-end sequencing adaptors have been 
attached to the VDJ sequences already (see above).

2. We recommend paired-end sequencing for product amplified with primers listed in this manual. 
Paired-end reads are from one DNA fragment. This information is useful for extending sequencing 
reads to cover the entire CDR3 region and for identifying V and J germline segments reliably. In 
addition, we also use the paired-end information to calibrate whether a CDR3 fragment is authentic.

3.  As for coverage, we recommend 5 reads for each cell so that theoretically every cell will be 
sequenced according to the Poisson model. For instance, if your sample contains about 1 million T 
cells, we recommend you allocate about 5 million reads for this sample. The following table may be 
used as a guide to estimate how many samples can be pooled in a single lane. Note that samples 
sequenced in the same lane need to be labeled with different barcodes, while samples sequenced in 
different lanes or runs can be labeled with the same barcode. 

Platform Throughput per lane Lanes per run Read length

MiSeq ~ 5 million 1 up to 150 bp

GAIIx ~20 million 8* up to 150 bp

HiSeq2000 ~ 150 million 16* up to 100 bp

*Illumina, Inc. recommends one lane be used for quality control.  
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