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Introduction 

While reversed phase chromatography (RPC) is often used for the analysis  
of small molecular weight compounds, there are also various standard  
applications for the separation of biomolecules, such as proteins.  
Conventional reversed phase HPLC packing materials with 8-14 nm pore 
sizes are not generally suitable for the analysis of large intact proteins  
because the analytes are not able to access the surface area within these 
pores. In answer to the need for an RPC column optimized for protein  
analysis, Tosoh Bioscience developed a wide pore 30 nm, silica-based  
butyl (C4) column, the TSKgel Protein C4-300. 

The packing of the TSKgel Protein C4-300 column, prepared by polymeric 
binding of butyl (C4) alkyl groups, reduces the protein adsorption on the 
stationary phase compared to a C18 stationary phase. The stationary phase 
is fully endcapped with trimethylsilyl (TMS) groups to prevent interaction with 
free silanol groups. This incurs higher stability of the phase and reduction of 
peak tailing. 

This application note discusses the analysis of large metalloproteins and 
monoclonal antibodies using a TSKgel Protein C4-300 column.

Experimental Conditions 

Figure 1
Column:   TSKgel Protein C4-300, 3 μm, 4.6 mm ID × 10 cm
Mobile phase:   A: H20 + 0.05% TFA
  B: CH3CN + 0.05% TFA
Gradient:  25-80% B in 20 minutes
Flow rate:   0.5 mL/min
Detection:  UV @ 280 nm
Temperature:  40 ºC
Injection vol.:   10 μL
Samples:  ferritin, 450 kDa, 4.7 mg/mL
  apoferritin, 450 kDa, 5.0 mg/mL

Figure 2
Column:   TSKgel Protein C4-300, 3 μm, 4.6 mm ID × 10 cm
Mobile phase:   A: H20/ACN/TFA = 90/10/0.05 (v/v/v)
  B: H20/ACN/TFA = 20/80/0.05 (v/v/v)
Gradient:  0% B (0 min) - 100% B (45 min)
Flow rate:   1.0 mL/min
Detection:  UV @ 215 nm
Temperature:  50 ºC
Injection vol.:   100 μL
Samples:  mAb-1 (mouse monoclonal)
  mAb-2 (mouse monoclonal)
  each was reduced with dithiothreitol

Results and Discussion 

Figure 1 displays the analysis of a large metalloprotein and corresponding 
apoprotein on the TSKgel Protein C4-300 column. Each figure is an  
overlay of 3 consecutive injections, demonstrating the excellent intra-day 
reproducibility that was obtained from injection to injection. 

Figure 2 demonstrates the use of a TSKgel Protein C4-300 column for the 
analysis of two monoclonal antibodies (mAbs).  Both mAbs were reduced 
with dithiothreitol (DTT), disassociated into heavy and light chains, and then 
analyzed using the TSKgel Protein C4-300 column. The small difference in 
hydrophobicity between the mAb-1 and mAb-2 sample was detected. In 
addition, a hydrophilic variant of the H chain was observed in mAb-1.
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Mobile phase: A: H2O + 0.05% TFA
 B: CH3CN + 0.05% TFA
Gradient: 25-80% B in 20 minutes
Flow rate:  0.5 mL/min
Detection:  UV @ 280 nm
Temperature:  40 ºC
Injection vol.:  10 µL
Samples: ferritin, 450 kDa, 4.7 mg/mL
                         apoferritin, 450 kDa, 5.0 mg/mL

Figure 1.  Analysis of Large Metalloproteins using a TSKgel Protein C4-300 Column



Conclusions 

The TSKgel Protein C4-300 column is ideal for the analysis of proteins of 
various sizes. Excellent reproducibility from injection to injection, as well as 
detection of hydrophobic variances, was obtained using these reversed phase 
columns.  The large pore size of 30 nm, along with the 3 µm particle size, 
optimized ligand density, and alkyl length, make the TSKgel Protein C4-300 
column an excellent choice for highly efficient, reversed phase separations of 
large proteins.
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Figure 2.  Analysis of Monoclonal Antibodies (Reduced Form) using a TSKgel Protein  
 C4-300 Column


