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Background on the introduction of a new MLPA buffer in January 2013.

At MRC-Holland, we routinely test the effect of many variables on MLPA reactions. During these tests, we noticed
that pipetting accuracy of the probemix-MLPA buffer mixture has a large influence on the standard variation of
certain MLPA probes, which can make MLPA results more variable. This is due to the fact that nearly all salt ions
required for the PCR reaction are present in the MLPA buffer.

We investigated the reason why, even though all probes use the same PCR primer pair, some probes are more
sensitive to the salt concentration in the PCR reaction than others. Our experiments showed that a sequence in our
phage M13-derived probes can form a hairpin. This hairpin formation is not only salt dependent, but also probe
dependent and therefore has a large influence on the results obtained. The effects of this hairpin also proved to be
dependent on the thermocycler used, in particular on its ramping speed. Our research showed that these effects can
virtually be eliminated by the inclusion of a blocking oligonucleotide in the MLPA buffer which prevents this hairpin
formation.

The main advantages of the new MLPA buffer as shown in our experiments:

1. All MLPA probemixes show a reduced standard variation of the probes. The beneficial effect of the new buffer
depends on the probemix tested, but during our extensive testing, we did not identify a single product whose
performance deteriorated with the new MLPA buffer.

2. The number of abnormal results due to pipetting errors of the MLPA buffer is reduced considerably (Table 1).

Table 1. The effects of deliberate pipetting mistakes in 52 different MLPA probe mixes. Instead of 3 ul of the
probemix-MLPA buffer mixture, only 2.4 ul was added to a normal DNA sample. For the reference samples, the
normal 3 ul of the probemix-MLPA buffer mixture was used. Ratio that should have been obtained in this sample is
1.0; below is shown the frequency of finding strongly deviating ratios.

ABNORMAL RESULTS Old MLPA buffer New MLPA buffer
Reactions with at least one probe ratio < 0.75 16 % 0%
Reactions with at least one probe ratio < 0.80 32% 12%
Reactions with at least one probe ratio > 1.25 64 % 8 %
Reactions with at least one probe ratio > 1.35 40 % 2%

Although a 20% pipetting mistake may seem quite large, it is not unusual for substantial pipetting errors to occur

when pipetting small volumes.

3. Results of MS-MLPA experiments show a dramatic improvement

Not only did the hairpin formation cause variability in copy number MLPA, the hairpin formation also proved to be
a major cause of variable results of the undigested probes in MS-MLPA reactions. As the undigested probes are used
for calculating methylation ratios, the results for MS-MLPA analysis improve dramatically by using the new MLPA

buffer. As a typical example, results are shown in Tables 2 and 3 for the digested reactions on 16 normal samples

tested with ME030-C1.

Table 2. Probes with an expected ratio of 1.00 (digested reactions; 30 probes without a Hhal1 site).

MS-MLPA ABNORMAL RESULTS Old MLPA buffer New MLPA buffer
# probes with a ratio > 1.4 in at least 7 0
one of the 16 reactions:
# probes with a ratio > 1.2 in at least one
. 15 3
of the 16 reactions:
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Table 3. Probes with an expected value of 0.50 (digested reactions, 8 MS-MLPA probes in imprinted region with a
Hhal site); tested on 16 different samples.

MS-MLPA ABNORMAL RESULTS Old MLPA buffer New MLPA buffer
# probes with a ratio <0.4 in at least one sample 2 0
# probes with a ratio >0.6 in at least one sample 7 1
Lowest probe ratio observed (in 16 samples) 0.36 0.42
Highest probe ratio observed (in 16 samples) 0.75 0.62

Disadvantages of the new MLPA buffer:

Although the new MLPA buffer has major advantages, unfortunately, it also has a few minuses.

1. For some existing probemix lots, the use of new MLPA buffer increases the height difference between the
lowest and highest MLPA peaks, increasing the likelihood that one or more high peaks will go off-scale. All
our newly produced probemix lots will be optimized for use with the new MLPA buffer.

2. We found a small number of products with a reproducible peak in the No DNA reactions that slightly increased
in peak height with the new buffer. In none of the cases we have evidence that results of MLPA experiments
are affected in any way by this.

The feedback provided by more than 25 different customers who tested the new MLPA buffer on October 2012 on
average confirmed the conclusions from our experiments.

If you have questions about the introduction of the new MLPA buffer, please do not hesitate to contact our technical
support staff at info@mlpa.com or by calling +31 20 4124731. For questions about ordering the new MLPA buffer,
please contact our sales department (e-mail: order@mlpa.com, phone: +31 20 4891248).

Best regards,
Jan Schouten
CEO of MRC-Holland b.v.



