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Introduction

Miniaturized quantitative PCR (qPCR) in 1536-well plates hold great
promise for increased throughput and reagent savings. Delivering
reagents to high-density plates can be challenging for conventional
tip-based liquid handling systems, leading to inaccurate assay
volumes and contamination errors across wells. This study utilized
the Labcyte Echo 555 liquid handler to prepare miniaturized qPCR
reactions in total reaction volumes ranging from 250 nL to 1.0 pL.
The resulting amplification curves yielded excellent crossing point
precision and accuracy, with coefficient of variation ranging from
0.95 to 1.25%. Tests with positive and negative controls dispensed
into alternating wells revealed zero cross-contamination. These
results demonstrate the Echo liquid handler as an ideal platform for
preparing miniaturized gPCR reactions in a 1536-well plate format.

Echo liquid handler

The Labcyte® Echo 500 series revolutionizes liquid transfer by using
acoustic energy to eject fluids. The Echo 500 series allows for assay
miniaturization to previously unattainable volumes. Echo liquid
handlers transfer 2.5 nL droplets repeatedly, so precision and
accuracy are consistent over a larger volume range. Large volume
transfer is achieved by transferring several hundred droplets per
second. Transfer is non-contact and tipless, with increased cost
savings from elimination of tip costs and washing fluids.

Miniaturization with the Echo liquid handler retains high assay
performance, allowing quantitative results at higher densities. The
Echo liquid handler can be used to transfer any volume to any well.
These can be simple fluids (media for growing cells, buffer, DMSO)
or viscous solution (lysis buffer, antibodies with glycerol, or
transfection reagents).
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Echo® liquid handler dispensing precision and accuracy

To measure transfer volume performance of the Echo liquid handler for PCR
reagents, dispensing precision and accuracy were tested using dual-dye
ratiometric photometry.

Dispensing precision and accuracy were tested with the MVS (Multi-channel Verification
System; Artel). Solutions of premixed primers and probes were combined with MVS dyes.
Aliquots of 10 pL volumes were loaded into a 384LDV (low-dead-volume) Echo® qualified
source plate (Labcyte Inc., LP-0200). Subsequently, 0.1, 0.5 and 1.0 pL volumes were transferred
from the source plate to each well of an empty 384-well destination plate (Artel) using the
Echo 555 liquid handler. Finally, 55 pL of diluent (Artel) was added. The plate was centrifuged,
incubated at room temperature for 30 minutes, and an absorbance measurement was taken.

Table 1.

Table 1 shows the obtained volume, relative accuracy, standard deviation, and
coefficient of variation (CV) for each target volume. The transfer volume
accuracy and precision were excellent, with accuracy above 96% and precision
better than 3.5% CV.

Miniaturization of gPCR reaction using the Echo liquid handler

To evaluate the ability to miniaturize qPCR experiments using the Echo 555
liquid handler, the amplification values were tested for a range of total gPCR
reaction volumes from 250 nL to 1 pL.

Reaction mix containing 500 pg/uL of cDNA, 500 nM GAPDH primer, 1X probe 60, 1X master
mix and 1X DABCYL quencher was added to 96 wells of a 384-well polypropylene Echo
qualified source plate (Labcyte, P-05525). The Echo 555 liquid handler was then used to add
0.25, 0.50 and 1.0 pL of the reaction mix to each well of three separate 1536-well gPCR plates.
Reactions were thermal cycled at 95AC for 60 seconds, followed by 45 cycles of 95AC for 0
seconds and 60AC for 60 seconds. Amplification results were quantified using the LightCycler
1536 software (Roche Applied Science).

Table 2.

Amplification reproducibility in miniaturized reaction volumes

Total plate v

Comparable Cp standard deviations were observed for each plate ranging from
0.211 for the 500 nL plate to 0.251 for the 250 nL plate (Table 2 and Figure 1).
The average CV for the Cp expression values was consistent at approximately
1% (Table 2).
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Figure 1. On the heat map shown in Figure 3, green circles are positives. A reaction is
considered positive if the amplification crosses a certain threshold as
determined by the LightCycler software algorithm. Red circles are negatives
since there was no cDNA present. Negative samples all showed fluorescence
values of less than 0.03 fluorescence units. There were no false positives,
showing zero cross-contamination. Figure 4 shows the Cp expression curves for
the 384 positives on the 1536-well plate. The negative reaction results had
2 o values below the background fluorescent noise of the plate (data not shown).
Table 3 shows the data analysis of the positives with standard deviation below
3 0.35 and CV of the Cp of less than 1.5%. The LightCycler software did not show
any results for the negatives because they were not detected by the software
as being above the minimum threshold.
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Zero cross-contamination in 1536-well transfer using the Echo
liquid handler
Cross contamination was evaluated using a checkerboard pattern (Figure 2)
that alternated the position of the positive control in each quadrant of a 1536-
well plate. Positive samples (* ) and negative samples (i ) were transferred
from a 384-well polypropylene Echo qualified source plate into a 1536-well
gPCR plate using the Echo 555 liquid handler. This experiment was designed to
show that a positive well would not contaminate any of the eight surrounding
negative sample wells, regardless of dispensing order or their relative positions
in the grid. Each quadrant was duplicated 16 times in each corner of the 1536-
well destination plate.
Figure 4.
The Echo liquid handler transferred 0.5 pL of a one-step reaction from the 384-well
polypropylene plate to the gPCR plate. Positive samples consisted of 500 nM HPRT primer set
(UPL Probe Library, Roche Applied Science), 300 nM probe (UPL Probe Library, Roche Applied
Science), 1X Real Time Ready DNA Probes Master (Roche Applied Science), and 500 pg cDNA
(QPCR Human Reference cDNA, random primed, Clontech). Negative samples consisted of 500
nM primers, 300 nM probe, and 1X Real Time Ready DNA Probes Master. The gPCR plate was
then cycled in the LightCycler 1536 system. Reactions were thermal cycled at 95/C for 60
seconds, followed by 45 cycles of 95AC for 0 seconds and 60AC for 60 seconds. Final results were
determined using the LightCycler 1536 software.
Figure 2.
Table 3.
Summary

A The Echo liquid handler enables 1536-well quantitative PCR with as little as 250 nL final reaction
volume.

A Echo dispensing precision and accuracy was demonstrated with Cp standard deviation less than
0.26 and Cp coefficient of variation less than 1.5%.

A The Echo 555 liquid handler successfully transfers nanoliter quantities of gPCR reagents into a
1536-well gPCR plate with zero cross-contamination.



