Technical Note

Tecan AC Extraction Plate™
Effectiveness of the AC Extraction Plate for protein removal

Introduction

Experimental procedure

For the determination of small molecules in biological matrices

To demonstrate protein removal, 200 µl aliquots of a solution

by liquid chromatography mass spectrometry (LC/MS) it is

of Green Fluorescent Protein (GFPuv-His) at a concentration

important to ensure that the sample preparation steps remove

of 0.5 mg l and 1.9 mg l in a pH 8.0 buffer of 50 mmol l
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any interfering matrix prior to sample injection. Common

NaH2PO4 and 150 mmol l NaCl in water were added to the

procedures to remove proteins may include digestion and

wells of an AC Extraction Plate. The plate was incubated at

precipitation, and also solid phase extraction of the analyte.

room temperature for 10 minutes while shaking at 1,200 rpm

Many of these procedures are complex and time consuming.

on a Heidolph Titramax 1000. This corresponds to a typical

This technical note demonstrates that simple procedures can

extraction procedure used for small molecules, eg., vitamin D

be applied with the Tecan AC Extraction Plate to remove

from serum samples. The protein solution was removed after

proteins from a sample matrix, and that the protein is not

10 minutes and the wells washed for 2 minutes at 1,200 rpm

retained in the TICE™ coating covering the lower part of the

with either 200 or 250 µl aliquots of the buffer solution which

plate’s wells.

did not contain any GFPuv-His. The washing procedure was
repeated twice. The first wash step used either 200 µl or 250
µl aliquots, whereas the second step was with 300 µl.
The results were independent of the volume used for the first
wash step.
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The UV absorption of aliquots of the protein solutions (150 µl)
and the wash volumes (150 µl and 250 µl respectively) was
measured before and after the incubation procedure at
®

280 nm and 320 nm using a Cary 50 UV-Vis spectrometer
from Varian. The relative amount of protein in the solution was
Figure 1 Fluorescence images obtained from GFPuv-His solutions during
various stages of the extraction process. See text for details.

determined by subtraction of these two values and

The images above show the fluorescence due to GFPuv-His

Results and discussion

during a typical extraction procedure.
•

A: fluorescence obtained from an empty well prior to the
addition of GFPuv-His.

•

-1

B: fluorescence from a 1.9 mg ml GFPuv-His solution in
the well.

•

C: fluorescence obtained after the extraction procedure
and removal of the supernatant. A small residual
fluorescence is seen at the bottom of the well due to a
small amount of the supernatant fluid remaining, but the
absence of fluorescence on the well walls indicates that

comparison against the value for the starting solution.

The results of this experiment are shown in Figure 2. For all
the proteins examined, the absorbance values of the
supernatant liquid after incubation with the AC Extraction
Plate were very similar to those obtained with the solutions
before incubation. This indicates that none or, at worst, a very
small amount of protein is absorbed into the extraction layer.
For the wash solutions, the amount of protein detected was
approximately 1 % or less.

there has been no co-extraction of the GFPuv-His into the
TICE coating of the AC Extraction Plate.
•

D and E: fluorescence after the first (D) and second (E)
wash steps.

Removal of other proteins
Studies were performed with five different proteins having
GRAVY values (grand average of hydropathicity index:
positive = hydrophobic, negative = hydrophilic) between
-0.006 and -0.475. Duplicate 200 µl aliquots of both PBS
(phosphate buffer saline) solutions (for human mAb) or
aqueous solutions (for the other proteins) were incubated and

Figure 2 Five different protein solutions were monitored during a typical
extraction process. For each step a volume of 200 µl was used.
The percentage of protein found was calculated from the measured
absorbance values.

washed firstly with 200 µl, followed by a second wash step
with 300 µl.
Protein

Mass (kDa)

GRAVY index

Lysozyme C

14.3

-0.472

Human mAb

146

-0.373

Bovine serum albumin

66.4

-0.475

Ovalbumin

42.8

-0.006

Myoglobin

17.0

-0.396

Table 1 Overview and selected characteristics of the protein solutions
tested with the AC Extraction Plate.
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Conclusion
This technical note demonstrates that adsorption of proteins
onto the TICE coating of the AC Extraction Plate is negligible.
By adopting a simple and fast procedure, the AC Extraction
Plate is excellently suited for the separation of small
molecules from a protein containing matrix. The results also
indicate that generally only one wash step is required after
removal of the sample liquid to remove almost all the residual
protein remaining in the plate well.
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