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Introduction

Therapeutic Monoclonal Antibodies (mAbs) are widely used in the treatment of many diseases. Bevacizumab
(trade name: Avastin) inhibits the vascular endothelial growth factor and hence the angiogenesis process. It is
used in brain, breast, colorectal, lung and renal cancer treatments (1). Due to its parenteral administration,
its degree of purity must be extremely high. Nowadays, that is achieved by affinity chromatography (AC)
with immobilized protein A, a highly expensive ligand that increases the cost of the purification process. On the
other hand, short peptides are ideal ligands for AC due to their higher stability, easier synthesis and lower
cost in comparison to protein A (2). In this work, a short peptide ligand with affinity for Bevacizumab was
selected from a peptide library.

Methods

A one-bead-one-peptide combinatorial library was developed by the divide-couple-recombine method, using
the HMBA-ChemMatrix resin as solid supportand the Fmoc strategy (3). Bevacizumab (AGC Biologist, USA)
was labeled with Texas-Red. After mixing it with the library, fluorescent beads were selected, and the peptides
identified by MALDI-TOF MS/MS. Those that appeared most frequently were synthesized in larger quantities
on Rink Amide resin and separated from the solid support with TFA cleavage cocktail. Chromatographies were
carried out after immobilizing the peptides on PierceTM NHS-activated dry agarose resin. One of the peptides
was capable to adsorb IgG from CHO cell supernatants better than the others, while all the contaminants
passed through without interacting with the chromatographic matrix. Adsorption isotherms were performed
at room temperature to characterize the generated affinity resin.

Results and Discussion

Chromatographies with the peptide ligand were performed using pure IgG, CHO supernatant, and CHO
supernatant spiked with IgG (Fig. 1).
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Figure 1: Chromatograms with the peptide ligand. Protein was measured by its absorbance at 280 nm.
Pure IgG (red). CHO supernatant (blue). CHO supernatant spiked with 1gG (purple).

Chromatographicsamples were loaded on SDS-PAGE (Fig. 2). The peptide AC showed a good selectivity for
IgG and no interaction with CHO supernatantproteins was verified.
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Figure 2: SDS-PAGE of the chromatographic Bevacizumab’s purification. Lane 1) Protein molecular weight

marker (MW); Lane 2) Standard of pure Bevacizumab; Lane 3) CHO cells supernatant spiked with 1gG; Lane 4)
and 5) washing and elution fractions of the chromatography respectively.
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Figure 3: Isotherm carried out at 25°C for 2 h.

Fig. 3 shows the adsorptionisotherm of Bevacizumab on the peptide support. The isotherm shows a good fit of
experimental data to a Langmuir-type isotherm allowing the calculation of a maximum capacity (qm) of 0.015
pmol Bevacizumab/mL of matrix and a Kd of 10 M.
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Conclusions

One-bead-one-peptide combinatorial libraries seemed to be a useful method to find possible ligand candidates for
purifying proteins by affinity chromatography. A peptide was selected according to its frequency of
appearance and its performance as an affinity ligand was studied.

The SDS-PAGE of the elution fraction of the AC with the selected peptide showed that only the IgG elutes from
the complex mixture. No supernatant protein was detected in the elution fractions while some bands at the
same level of IgG bands could be seen in the wash fractions, suggesting that notall IgG could be adsorbed.

The adsorption isotherm showed a Kd in the range of 10® which is higher than protein A Kd. However, as no
CHO supernatant protein was found in the elution, this peptide appears to be selective.
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