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Abstract

Protein-Oligo molecule is new class of biomolecules 
containing Protein-Oligo conjugation. The molecule contains 
two different modalities: protein and Oligonucleotide. 

Microchip based CZE coupled to a MS can be used to 
identify the major impurities as well as the variants of the 
final product CZE can resolve.
Traditional capillary based CZE can be used to separate 
and characterize all these species with the more user 
friendly and robust UV based detection. The unique 
challenges of the new conjugate require the development 
of new methods to perform product characterization. 

All Materials were obtained from SCIEX kits and sample protein-oligo conjugate were produced in house at Biogen. Three 
different SCIEX kits which are available commercially were used. CZE analysis was conducted using Instrument- PA 800 Plus 
from Beckmann Coulter with UV detector.

The protein and protein-oligo samples were prepared by adding and mixing following reagents:

Conclusion
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v Kit 1: Method development led us to the conclusion that:
certain pHs and certain detection wavelengths yields better
CZE results for protein-oligo conjugates.

v Kit 2: Obtained good results for Protein molecule only but
for Conjugate, results are not reproducible and migration
time of this molecule tends to be very long.

v Kit 3: Test Mixture Analysis did not give good results.
Conjugate data was also very noisy.
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Introduction

CZE can be powerful tool for characterization of protein-oligo 
conjugate.

CZE Separation relies on how fast analyte travels in
presence of voltage. Analytes will migrate on its own
speed-difference in mobility which causes separation.
Coated capillaries are often used for analyzing species
having strong affinity with silica.

We will be using 3 kits from SCIEX  available 
commercially: 

1. Protein Method development kit (Kit 1)
2. CZE Rapid Charge Variant analysis Kit (Kit 2)
3. ssDNA 100-R Kit (Kit 3)

Materials

Method

Diluent was prepared for 
conjugate sample analysis 
containing 1:1 Protein-Oligo 
formulation Buffer and Water.

Capillary Electrophoresis Conditions:
For all runs, different wavelengths were used such as 214 nm, 254 nm, and 280 nm operated in either normal or reverse polarity 
mode. Capillary used were specific to each kit with 30 cm length with detection window 20cm from sample introduction inlet 
(Forward) and 10 cm from sample introduction inlet (Reverse).  The different capillaries used were: Neutral Capillary (Kit 1), 
Dynamic Coated Capillary (Kit 2), DNA Capillary (Kit 3).
Standard Method parameters for run condition of capillary were:
Acid Rinse- 0.1 N HCl.          1 min, 20 psi, (Reverse/Forward)
Buffer Rinse                          2 min, 20 psi, (Reverse/Forward)
Sample Injection.                  3 sec, 0.5 psi, (Reverse/Forward)
Separation-Voltage.              20 min, 15.5 kV, (Reverse/Forward)

Results:

Fig 1.Kit 1 (Protein Method Development Kit) Results : Exemplary figures were taken from reference [1]. Data from Biogen were not shown due to 
confidentiality.

D.

Protein-Oligo Conjugate: Charged analyte.
Protein can be either charged positively or negatively.

Buffer pH
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Fig 2.Kit 2 (Rapid Charge Variant Analysis)
Results: An exemplary figure was taken from
reference [2]. Data from Biogen were not shown
due to confidentiality.

A.

Name Retention 
Time % Area

1 Basic Isoforms 2.187 xx

2 Main Isoforms 2.381 Xx

3 Acidic Isoforms 2.741 xx

Name Retention 
Time % Area

2 Acidic Isoform 8.697 xx

3 Main Isoform 8.845 xx

4 Basic Isoform 8.938 xx

Fig 3: Comparison of Different Assay Results. Exemplary figures were taken from reference[3]. Data 
from Biogen were not shown due to confidentiality. 

A. B.

Fig 5: Kit 3 (ssDNA 100-R) Results. An exemplary figure was taken from 
reference [4]. Data from Biogen were not shown due to confidentiality.

The gel preparation method 
is complicated. Gel 
contained relatively big 
particles after long time 
spinning by stirring bar and 
syringe filtration (according 
to kit application guide). 

Kit 3:

Ongoing and Future Work

Include micro-chip CZE coupled to Mass Spectrometry to identify
major impurities as well as variants of final products which
Capillary Zone Electrophoresis can resolve. This may result in
development on an analytical method which can efficiently and
thoroughly characterize conjugates and accelerate the
development process of new class of drugs.

At neutral pH, protein may be 
positively or negatively 
charged whereas 
Oligonucleotide is negatively 
charged. The net charge of 
molecule is affected by pI of 
surrounding environment.

Kit 2: Conjugation peaks cannot be 
characterized using Kit 2- migration time 
tends to be very long.
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Evaluation of CZE may result in an analytical method that 
can efficiently and thoroughly characterize the Protein-
oligo conjugate and accelerate the development process 
of that new class of pharmaceutical products.

Oligo-nucleotide
Protein

The kit contained a gel buffer
and coated capillary for
maximum reproducibility.

Figure showing effect of Electro Osmotic Flow (EOF)
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