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Introduction

Recent innovations in cell lysis reagents and high throughput quantitative PCR
miniaturization have allowed researchers to increase throughput while decreasing
labor and reagent costs. To ensure high quality data, the liquid handling employed in
such low-volume reactions must be precise and accurate.

This study utilized the Echo 555 liquid handler (Labcyte Inc., Sunnyvale, CA), the
RealTime ready Cell Lysis kit and the LightCycler® 480 system (Roche Applied Science).
Cells were grown in tissue culture plates, lysed with the RealTime Lysis solution and
then transferred in nanoliter quantities using the Echo liquid handler into 384-well
gPCR plates. The plates were then cycled in the LightCycler and the resulting
amplification analyzed. Results show excellent standard deviations of less than 0.5
and coefficient of variations of less than 1.5% with volumes as low as 300 nanoliters.

The results for this application illustrates the new capabilities of the Echo liquid
handler to enable assay setup and reduce reaction volumes resulting in reagent and
consumables savings with higher throughput.

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 repeatedly, so precision and
accuracy are consistent over a larger volume range. Large volume transfer is achieved
by transferring several hundred droplets per second.

Miniaturization with the Echo liquid handler retains high assay performance, allowing
guantitative 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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HepG2 Cell Titration after Lysis with Real Time Ready Lysis
Buffer

A cell density titration was tested with HepG2 cells and the Real Time ready
Cell Lysis kit to look at consistency and % CV value.

HepG2 cells were plated at the indicated cell density per well in 384-well plates and incubated
overnight at 37°C. Cells were then lysed with the Roche RealTime ready Cell Lysis kit (10 pyL/well) as
per manufacturer’s instructions. Subsequently, 1 yL of each well lysate was transferred to a 384-well
PCR plate that was pre-plated with 9 pL of Roche's 2-step master mix which included the gene-
specific Tagman assay (primer/probe set). Plates were centrifuged at 3000 rpom for 3 minutes and RT-
PCR was carried out. For this set of experiments, all liquid transfers were performed manually.

Figure 2. HepG2 cell titration after lysis
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Avg Cp 23 51 22.44 21153 1981 19.16
STDEV 0.27 0.22 0.14 0.08 0.26
%CV 115 0.98 0.68 0.539 Lot

Resulting amplification curves demonstrate a delineation between
concentration and crossing point value for each change in cell density. Data
analysis for each of the replicates showed excellent standard deviations
from 0.08-0.27 with CVs of the Cp ranging from 0.39-1.37%.

Lysis dispensed by hand and with the Echo liquid handler

Lysis buffer was dispensed by hand and then by the Echo in decreasing concentrations.

A new Tagman specific assay for Cyclophilin A and HUVEC cells was evaluated using both a manual
dispense and the Echo liquid handler to dispense the reagents. Specifically, 384-well plates were pre-
plated with master mix (900 nL for the 1 pL final reaction; 450 nL for the 0.5 ulL reaction, and 225 nL
for the 0.25 pL reaction) using the Echo dispenser. Next, cell lysate was transferred using the Echo 555
(100 nL for the 1uL reaction, 50 nL for the 0.5 pL reaction and 25 nL for the 0.25 pL reaction).

Figure 3. Cyclophilin A expression in HUVECs
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Results show that the Echo dispense was more consistent and robust at reaction
volumes as low as 0.5 pL in a 384-well format.

Reaction miniaturization into 1536-well plates utilizing the
Echo liquid handler

Quantification of Cyclophilin A in HUVEC cells was evaluated using the LightCycler 1536 and the Echo
liquid handler. The Echo 555 was used to pre-plate the master mix followed by addition of lysate. All
reactions were 10% cell lysate, 90% master mix (i.e. for 300 nL reaction; 270 nL of master mix) were
dispensed per well followed by 30 nL cell lysate.
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Summary

« A streamlined workflow from cell lysis to Cp results has been optimized utilizing the
Echo liquid handler in combination with the Roche Real Time Lysis reagent and the
LightCycler 480 and 1536 systems.

« Consistent and robust gPCR results were achieved in as low as 300 nL utilizing the
Echo liquid handler and the LightCycler 1536 system.

« We would like the acknowledge the assistance of Andrea Weston and Keerthi
Shetty in the preparation of this poster
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