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1.The Sample are incubated with capture magnetic microparticles and tagged sandwiching 
antibodies 
2. Inject mixture to coated biosensor under timed continuous flow.  
3. The magnet is released and only the bound microparticles remain affixed to the sensor. 
4. The bound microparticles cause a mass change on the vibrating membrane which creates a 
change in its frequency. The system detects the frequency variation in a quantitative way 
5. Regeneration buffer flows over the surface to prepare for the next assay. 

• The Bioscale ViBE workstation using AMMP technology is a robust assay platform for 
screening constructs for expression and their purified protein yield 

• Rank order determined by AMMP assay correlated with the rank order by purification 
• AMMP technology is suitable for comparing proteins of various sizes. The molecular 

weight of the protein doesn't contribute to the signal 
• 96 data points can be obtained in <2hr 
• Minimal manual intervention is required once the lysates are made 
• Assay development is not required for different proteins if the same tag is detected 
• We have only evaluated His tagged system but other tags should also work provided 

the antibody for the tag is available 
  
 

Protein  production is critical for drug discovery.   
Optimization of conditions for expression and purification is a complex process, often 
requiring analysis of large number of expression clones to identify a suitable construct for  
scale-up.   
Our current process for selecting well expressing clones is labor intensive involving small 
scale expression and purification followed by visual quantitation using SDS-PAGE. 
Here we describe the development and implementation of a high throughput method for 
assessing the purified yield of target proteins from crude lysate using Acoustic Membrane 
MicroParticle (AMMP™) technology on the ViBE Protein Analysis Platform. 

Use of the ViBE Protein Analysis Platform for rapid quantitative analysis of expression 
clones for protein production 

Introduction 

AMMP Assay Technology 

HisTag Competition Assay 

ViBE Workstation   

Methods 

Assay sensitivity was 4 ng/ml using purified unlabelled tracer protein. Using a different protein 
(Protein T) for competition the assay sensitivity drops down to 15 ng/ml 

Total Lysate Compared with AMMP Signal 
The gels for the total soluble lysates show different rank order than observed with AMMP assay 

Purified proteins Compared with AMMP Signal 
Protein purified, using Ni-NTA column, from the above lysates (e.coli and Sf-9 cells) showed 
identical rank order as obtained in the crude lysate using the AMMP assay.     

Results 
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Magnetic  microbeads ((1 mg ≈ 6-8x108 beads, Dynabeads® M280 Streptavidin, Invitrogen - Dynal) 
were washed with 0.2M phosphate buffer (pH7.4) containing 150mM NaCl and 0.05% Tween-20 
(PBST) and subsequently conjugated to biotinylated anti-His antibody (#34440, Qiagen, Inc).  
Protein S (purified N’-terminal  6x His tagged fusion protein, MW 20,600), was conjugated with N-
hydroxsuccinimidyl-fluorescein (NHS-Fluorescein) at 22⁰C and the non-reacted NHS-fluorescein 
was removed from the resulting tracer through a Zeba spin column.  A series of six Escherichia coli- 
and six Sf-9 (baculovirus-driven overexpression in insect cell) lysates, each encoding for a different 
human protein-hexahistidine affinity tag fusion protein, were used in this study.  SDS-PAGE gels 
(10µg/lane) were used for visualization of the proteins present in each lysate.  
For analysis, 10µg/ml aliquots of each lysate plus a 10µg/ml aliquot of the ProteinT (6x His tagged 
fusion protein) standard  were serially diluted into PBST (3-fold, through 8 places). Eighty µL 
samples from each dilution series were dispensed into each of three columns (1, 2, and 3) in a 
standard 96-well microplate; column 4 contained 80µl PBST-only. Twenty µL bead suspension 
(1.5e5 beads/well) was dispensed to columns 1-4, and 20µL tracer (20ng/mL) was dispensed to 
each well in columns 2-4, thus making Column 1 a non-specific binding (NSB) control, columns 2-3 
Test, and column 4  MAX signal. This matrix  was repeated for each of the 12 samples prior to 
incubation for 30 minutes on the ViBE sample platform, and the instrument was then started. 

Lysed sample, both soluble (S) and insoluble (I) fractions, were run on a gel 
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A B C D E F L M N O P Q 

ID A B C D E F 
MW 50,100 27,400 35,600 59,300 31,700 35,600 
His orientation N' N' C' N' C' C' 
Wet wt (g)/10^6 cells 0.8 0.9 1.0 0.9 0.4 1.0 
Protein (mg/ml) 11.96 8.14 10.06 25.76 9.42 10.06 
AMMP Rank 6 5 3= 1 2 3= 
Purified Rank’ 6 5 3= 1 2 3= 

L M N O P Q 
96,800 121,100 235,000 48,600 37,100 35,600 

C' C' N' C' N' N' 
97 122 99 124 191 105 

11.20 10.50 10.60 14.60 12.30 18.30 
5 2 6 4 1 3 
5 2 6 4 1 3 

Summary and Conclusions: 

 
   

e. coli Sf-9 

e. coli Sf-9 
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