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Abstract
The information included in this poster describes the utilization of a new 
automated liquid handler, the Biomek NX Laboratory Automation 
Workstation, for proteomic applications.  His-Tag proteins were purified 
from bacterial cultures in 96-well plates.  Following purification, aliquots 
from the purified samples were quantitated on the Biomek NX using a 
Bradford assay.  An integrated gripper on the span pod of the Biomek 
NX permits the microtiter plate containing the quantitation samples to 
be placed into an integrated reader, the AD 340 Automated Labware
Positioner (ALP).  This allows for complete walk-away automation of 
protein purification and quantitation.  The following system components 
for the proteomic applications will be described:

• The hardware requirements for the Biomek NX 
• Software and methods to drive the automation workstation.

Results obtained when purifying proteins, from both uninduced and 
induced bacterial cultures, on the worksurface of the Biomek NX will be 
described.



Introduction
Recombinant proteins can be generated by a number of different 
protocols such as coupled in vitro transcription/ translation systems,  
mammalian expression systems or bacterial expression systems.  Each 
of these systems has their own inherent strengths and weaknesses. 
However, once expressed, these recombinant proteins frequently 
require purification for use in in vitro assays such as  
immunoprecipitations.  

Protocols for the expression and purification of his-tagged proteins from 
bacterial cultures were used to demonstrate automated processing and 
quantitation of proteins.  To this end, a his-tagged human IL-8 clone 
was constructed for purification by Sigma’s HIS-Select* iLAP* HC 
Nickel-Coated 96-well plates on the Biomek NX.  This construct, in 
addition to expression control plasmids, was used in this application.  
The results obtained are discussed in this poster.

*All trademarks are property of their respective owners.



Materials and Methods
Biomek NX Hardware ConfigurationBiomek NX Hardware Configuration
Methodology for the purification and quantitation of proteins was 
developed on a stand-alone Biomek NX with a Span-8 and Gripper 
(Figure 1).  The instrument uses the same ALP architecture as the 
Biomek FX.  Static ALPs as well as active ALPs, such as the Orbital 
Shaker and AD 340 ALP, can be utilized on the deck of the Biomek
NX.

Figure 1.  The Biomek NX Laboratory Automation Workstation. 
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Biomek NX ALP Configuration for Protein PurificationBiomek NX ALP Configuration for Protein Purification
The deck used for the purification and quantitation method is shown 
below.  An AD 340 ALP, an integrated absorbance reader, is located to 
the back left of the deck and is used to read the final quantitation 
plates.  An Orbital Shaker ALP is located in the back right corner of the 
deck.  It is used during the lysis and elution steps to improve the yield 
of purified protein.

Figure 2. ALP positions on the deck of the Biomek NX.
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Overview of ProcessingOverview of Processing
The purification and quantitation method can be used to purify up to a 
single plate of samples using Sigma’s HIS-Select iLAP HC Nickel-Coated 
96-well plates.  An overview of the processing steps is shown below.

Figure 3. Method overview for protein purification and quantitation. 
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Continual Processing:  Purification to Continual Processing:  Purification to Quantitation Quantitation Data Data 
The Biomek NX method will both purify proteins and quantitate the 
final eluate using a single method.  Using the default settings, the 
entire process, of purifying proteins to getting quantitation data, takes 
approximately 4.5 hours.  The method initiates with transferring
bacterial cultures for lysis (Figure 4).  

Figure 4.  The protein purification method on the Biomek NX.

Orbital Shaker utilized 
during lysis, washing, 
elution and quantitation 
steps.



Continual Processing:  Continual Processing:  QuantitationQuantitation
Quantitation and standard-curve plates are read on the deck using an 
integrated AD 340 ALP (Figure 5).  The gripper moves the plates to 
be read in the tray of the AD 340 and retrieves the plates once read.  
The protocol to read the plates (Bradford) is generated and saved 
within the method (see Figure below).  The data are saved both 
within the reader software and in a .csv file as configured in the 
“Finish” step of the method.

Figure 5.  Highlights of the Quantitation part of the method on the 
Biomek NX.
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Starting Instrument SetupStarting Instrument Setup
At the start of the method, all reagents needed to purify and quantitate 
proteins are located on the deck of the Biomek NX (Figure 6).  After the 
bacterial cultures are transferred to the HIS-Select iLAP plate, the user is 
prompted to remove the bacterial plate to storage preventing it from being 
open to the surroundings for the duration of the method.

Figure 6. Starting instrument setup for plasmid purification on the Biomek NX. 
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Results
Quantitation Quantitation DataData
The quantitation method was tested to ascertain its repeatability and 
robustness.  To do so, a stock solution of BSA was seeded into even 
numbered columns of a 96-well plate and used as a source plate in the 
quantitation method.  A standard curve was generated in conjunction 
with each experimental plate.  The table below includes the average 
O.D.s and the C.V.s obtained for the standard curves for 5 separate 
runs of the method.

Table 1.  Standard-curve data from Bradford Assay run on the Biomek NX.  

Run
Amt of protein 1 2 3 4 5

(mg/mL) AVG OD CV AVG OD CV AVG OD CV AVG OD CV AVG OD CV
1 0.854+/-0.04 4.32% 0.753+/-0.004 0.54% 0.880+/-0.06 6.98% 0.826+/-0.04 5.00% 0.848+/-0.05 6.14%

0.5 0.525+/-0.02 3.35% 0.561+/-0.05 8.26% 0.530+/-0.04 7.31% 0.578+/-0.05 8.33% 0.577+/-0.03 4.79%
0.25 0.451+/-0.02 3.48% 0.465+/-0.01 2.62% 0.510+/-0.02 4.30% 0.456+/-0.04 8.16% 0.464+/-0.02 3.38%

0.125 0.386+/-0.01 1.72% 0.369+/-0.01 2.37% 0.407+/-0.02 4.60% 0.407+/-0.01 1.72% 0.396+/-0.005 1.24%
0.0625 0.372+/-0.02 5.82% 0.347+/-0.003 0.93% 0.340+/-0.01 2.78% 0.349+/-.0006 0.17% 0.346+/-0.006 1.74%

0.03125 0.343+/-0.01 2.22% 0.361+/-0.03 9.45% 0.338+/-0.002 0.51% 0.390+/-0.05 10.75% 0.343+/-0.01 2.78%
0 0.314+/-0.004 1.49% 0.315+/-0.003 0.84% 0.320+/-0.003 0.88% 0.318+/-0.002 0.59% 0.318+/-0.003 1.01%

Sample 0.633+/-0.05 7.35% 0.628+/-0.06 9.40% 0.639+/-0.06 9.98% 0.659+/-0.07 10.21% 0.637+/-0.08 12.01%
Blank 0.313+/-0.01 1.90% 0.315+/-0.01 1.68% 0.317+/-0.01 2.06% 0.317+/-0.01 1.65% 0.315+/-0.01 1.69%



QuantitationQuantitation Data, continuedData, continued
The sample concentrations were calculated from the standard curves 
generated for each execution of the method; a representative standard 
curve is shown in Figure 7A. The calculated concentration of protein 
ranged from 0.599 to 0.692 mg/mL with the average concentration being 
0.635 mg/mL (Figure 7B).

Figure 7. (A) A representative Standard Curve obtained (B) the calculated 
concentration of sample wells containing BSA and blank wells containing PBS. 
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Induction of Protein ExpressionInduction of Protein Expression
An expression plasmid was generated by cloning the coding sequence 
for human IL-8 into a bacterial expression plasmid (Invitrogen, Inc.).  
To test for expression of the construct, individual colonies were 
isolated after transfection and grown in liquid culture.  After induction 
by IPTG, cells were harvested by centrifugation, lysed in sample 
loading buffer and analyzed by SDS-PAGE.  Figure 8 demonstrates 
the induction of protein in the bacterial system.

Figure 8. SDS-PAGE Analysis of bacterial lysates from induced and uninduced
cultures. I= Induced; U=Uninduced; MW=Molecular Weight Markers.  Arrow indicates 
induced IL-8 protein.

I U UU MWII I



Complete Processing on the Biomek NX:  Bacterial Culture toComplete Processing on the Biomek NX:  Bacterial Culture to
QuantitatedQuantitated ProteinsProteins
Once the quantitation methodology was completed, processing of 
bacterial samples to purified proteins was initiated.  The plasmids
used for the protein expression studies included a his-tagged lacZ
and his-tagged human IL-8.  Expression of IL-8 in bacteria 
interfered with the growth of these cells, therefore, culture 
conditions and incubation times during purification were optimized 
to obtain detectable levels of recombinant IL-8.  The overall 
processing was as follows:

1. 200µL bacterial culture was transferred to a HIS Select iLAP plate.
2. The cultures bearing the lacZ plasmids were incubated for 2 hours 

at room temperature or overnight at 4ºC to lyse the cells and bind 
the recombinant protein to the plate.

3. After washing the plate, proteins were eluted into PBS, 300m
NaCl, and 250 mM imidazole.

4. Samples were quantitated using Bradford Reagent.



Protein Purification of HisProtein Purification of His--tagged Proteinstagged Proteins
A deep-well plate with bacteria containing the his-tagged lacZ and 
IL-8 plasmid constructs was processed on the Biomek NX.  The 
samples were lysed for two hours and eluted in 75 µL.  A 5 µL 
aliquot was used for quantitation, the data are shown in the table 
below.  A larger amount of his-tagged lacZ was recovered as 
compared to the recombinant IL-8 protein.  This was an expected 
result as the growth of the IL-8-producing bacteria cultures was slow  
compared to the lacZ-producing bacteria cultures.

Table 2. Concentration of proteins isolated after two-hour lysis
incubation. 

Concentration St. Dev CV
(mg/mL)

lacZ 0.137 0.07 52%
IL-8 (individual isolates) 0.075 0.01 10%



Protein Purification of HisProtein Purification of His--tagged Proteins after Overnight tagged Proteins after Overnight LysisLysis
An overnight incubation to maximize the lysis of the bacterial cells 
was performed then processing of samples resumed on the Biomek 
NX.  The quantitation data below show the concentrations obtained 
from these cultures as well as a replicate culture which was 
processed after a two-hour lysis incubation.  As expected overnight 
lysis facilitated overall recovery of protein (Table 3).

Table 3. Concentration of proteins isolated after either a two-hour or an overnight 
lysis incubation. 

Yield St. Dev CV
(µg protein)

2 hour lysis 1.44 0.85 59%
Overnight lysis 3.67 1.34 37%



SDSSDS--PAGE Analysis of Purified ILPAGE Analysis of Purified IL--88
Purified IL-8 proteins were analyzed by SDS-PAGE to assess the 
quality of the purified protein.  As demonstrated below, purified his-
tagged IL-8 eluates had been enriched for the IL-8 protein (Figure 9).

Figure 9. SDS-PAGE Analysis of purified IL-8 proteins. Arrow indicates induced IL-8 
protein.  Lane Order: 1= Host bacterial cells; Lanes 2-6= IL-8-producing bacteria 
harvested after induction for  0, 1, 2, 3 hours and overnight, respectively; Lanes 7-8= 
Purified IL-8; MW=Molecular Weight Standards.
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ELISA Assay on Purified ILELISA Assay on Purified IL--8 Proteins8 Proteins
Purified IL-8 protein was used in an automated IL-8 ELISA assay to 
demonstrate the utilization of purified proteins in a functional assay.  
To this end, the purified IL-8 samples were run in a dilution series on 
the Biomek 3000 with Immunotech® IL-8 ELISA reagents.  The 
results from this assay are shown below and illustrate that the 
proteins purified on the Biomek NX may be used in downstream 
functional assays.

Figure 10. IL-8 ELISA data using purified his-tagged IL-8 proteins

AVG Concentration StDev CV
Dilution (pg/mL)

1:1000 4699.83 1591.6 34%
1:10,000 712.54 287.68 40%



Conclusion
The data presented here demonstrate that the Biomek NX can be utilized 
in proteomic applications such as the purification of recombinant 
plasmids.  The method and system described here:

• Showed the process to both purify and quantitate proteins using a 
single method. 

• Demonstrated the utility of the Span-8 system for quantitation,
specifically when generating standard curves.

• Utilized an integrated reader, the AD 340 ALP, to allow for 
complete processing of samples to data without user intervention.

• Illustrated the functionality of the purified proteins in the IL-8 ELISA
assay.
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