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Summary 
 
This Technical Brief illustrates the application of the Byos Intact 
to rapidly assess the product quality in crude lysate samples from 
bacterial expression systems such as the Pseudomonas fluorescens 
based Pelican Expression TechnologyTM platform (formerly 
Pfenex) by ZipChip TM -MS platform. 
 

                                                                                                

Introduction 
 
The ZipChip TM system is a chip-based microfluidic capillary zone electrophoresis system 
integrated with an ESI emitter that can be attached to the front end of a mass spectrometer.  
A small amount of sample is pressure injected onto a microfluidic chip and separated, in an 
electric field, based on size and charge.  Post separation, analytes migrate towards the ESI 
emitter where they are then ionized and introduced into the mass spectrometer.  ZipChipTM 
provides rapid separation and, together with Byos automatic data analysis workflows, 
product quality of protein therapeutics can be characterized directly in complex matrix 
such as cell lysate, without any enrichment or purification.    

 
 
Experimental Conditions 
 
The comparison of separation on the ZipChip-MS platform and reverse phase liquid 
chromatography was assessed in subunit analysis with a NIST monoclonal antibody 
digested with Fabricator.  

 
For subunit analysis, Fab and Fc were separated in 6 minutes by HR Chip in ZipChip in 
comparison to separation by Waters BEH C4 reverse phase column, which required 40 
minutes.  
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All data was acquired by Thermo™ Orbitrap Fusion at 15K resolution.  
 
All data was processed with Protein Metrics Byos Software. 
 

 

Figure 1: Byos project creation window from the automated workflow for subunit analysis.   Byos user interface 
provides highly versatile and customizable workflows.  (a) Chains: protein chain input (b) Sequence 
combination: allows user to put in desired and undesired combinations of sequences based on Chains table.  Also, 
allows user to input # disulfide linkages (c) Mass computation options:  allows user quickly to customize the 
workflow with a “1-Click” option. (d) Delta masses:   includes parameters that control automatic mass peak 
assignments.  

Results and Discussion 

Results From Subunit Analysis 
 
With Byos automated processing, data acquired from both platforms can be processed 
together using the same deconvolution parameters.  
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Figure 2: (a) Protein Metrics’ parsimonious deconvolution allows deconvolution over a large mass range with 
fewer artifacts, especially half-mass artifacts.  (b) Deconvoluted mass spectrum peaks marked with colored dots 
in selection marquee mode are shown in the corresponding peaks in MS1 plots marked by the same-colored dots.  
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Figure 3: Comparison of deconvoluted mass spectrum of F(ab’)2 (upper panel) and Fc (lower panel) separation 
by ZipChip (black trace) and reverse phase liquid chromatography (blue trace). Observed comparable 
deconvoluted mass by both techniques, matching the theoretical mass within 10 Dalton mass tolerance.  

 
ZipChip TM separation provides comparable product quality assessment to reverse phase 
liquid chromatography separation. The deconvoluted mass from subunit analysis by both 
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separation techniques are comparable. Deconvolution by Byos proprietary deconvolution 
algorithm allows deconvolution over a large mass range with no deconvolution artefacts, 
along with ZipChip TM technology, provides a highly automated high throughput product 
quality assessment of biotherapeutics.  
 
 

Conclusions  
 
ZipChip-based electrophoresis separation provides comparable product quality to 
conventional reverse phase liquid chromatography. ZipChip TM platform, along with 
automated data analysis by Byos, enables high throughput analysis and improves efficiency 
when comparing to traditional liquid chromatography separation.  
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