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Introduction

n biotechnology, the use of a L-histidine tag that is molecularly fused to a target protein and forms a selective coordinating bond with traditional IMAC, NTA, or
DA functionalized materials to analyze and purify proteins is well established. We want to introduce a new peptide tag made up of four L-arginine (R) and four
_-histidine (H) placed in an alternating sequence. This (HR), tag has no effect on the expression performance of recombinant proteins in E. coli and may be
Isolated with high purity and yield using IMAC affinity chromatography. Due to the tags polycationic nature, new materials may be used as affinity matrices, I.e.
underivatized silica, magnetic nanoparticles. Protein purifications on underivatized silica have long been overlooked. The tag has a high affinity for
deprotonated silanol groups because of the L-arginine groups interact with the surface via an ion pairing mechanism. The tag's affinity for the matrix resulted
In protein purities (eGFP) of up to 93% after a single purification step, rivaling the polyhistidine tag used in nickel affinity chromatography.
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Figure 1: (HR), applications schematic created with biorender Figure 2: (HR), tag interacting with the silica surface created with biorender
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Ni-(HR), 3.25 5 62.73 £ 9.22 0.098
Si-(HR), 1.38 5 41.46 + 4.32 0.037
Figure 4: Silica and nickel columns during the different process
steps
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Figure 7: SDS-PAGE analysis of the elution fractions of both processes

Summary and Outlook

The (HR), tag binds to silica selectively. On a typical NINTA column, the silica procedure yielded product purities of 85% with the (HR),-tag and 93% without
the (HR),-tag. After a single step, the (His),-tagged GFP yielded purities of 95%.These findings demonstrate the (HR), tag's superiority over the (His)4-tag.
The adaptablility of the tag, on the other hand, allows for a variety of alternative purification and immobilization procedures without modifying the protein. Silica
purification promises to be a low-cost method for purifying (HR),-tagged proteins in a single step. A 5 mL silica column requires 1.5 g of Davisil 643, which
costs ~0.60€. In comparison, a 5 mL ready-to-use IMAC column costs 120€. The 200x cost reduction overcomes the decrease in dynamic binding capacity.
Overall, (HR),-tag purification using bare silica is a promising technology due to the simple process parameters that result in high purities, which led to the
patent application.

SPONSORED BY THE

ik % Federal Ministry
Also our project partners from the academia and the industry are gratefully acknowledged for their contributions. ond Rassarh

The Federal Ministry of Education and Research is acknowledged for financial support.




