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Role of Arginine in Development of Biopharmaceuticals

Tsutomu ARAKAWA
Alliance Protein Laboratories, 3957 Corte Cancion, Thousand Oaks, CA 91360, USA

(Received January 18, 2010; Accepted February 25, 2010; Published online March 1, 2010)

Production, formulation and characterization of proteins play a major role in biotechnology industries. We have
shown that aqueous arginine solution increases the solubility of proteins in formulation and purification, suppresses ag-
gregation during refolding and storage and improves performance of column chromatography. Acidic arginine solution
now finds application for virus inactivation. I will summarize these various effects of arginine on proteins and viruses
and describe the current knowledge of the mechanism of the effects of arginine.
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Fig. 1. Relationship between Substrate Affinity and Solute
Concentration in Enzyme Reaction
Osmolytes inside the square box have no effects on substrate affinity,
K., while arginine and salts increase the value of K,,.
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Fig. 2. Methods of Protein Refolding

Arginine reduces aggregation and enhances refolding of proteins in-

dependently of the refolding method, as indicated by the right side arrow.
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Fig. 3. Solubilization of Protein from Inclusion Bodies

Green fluorescent protein (GFP) expressed as inclusion bodies in Es-

cherichia coli was solubilized by arginine or guanidine.
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Fig. 4. Influence of Arginine on Viscosity of High Concentra-
tion Antibody Formulation
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Fig. 5. Non-specific Adsorption of Protein to Column Matrix
Electrostatic (solid line) and hydrophobic (dotted line) interaction con-
tributes to protein binding to the column matrix.
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Fig. 6. Elution of Lactate Dehydrogenase (LDH) from Dye-affinity Column
A. Elution of bound LDH using 0.5 m NaCl followed by 1 m arginine. B. C. D. Elution of bound LDH using the indicated solvents.
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Fig. 7. Influenza Virus Inactivation by Acidic Arginine
Relative effectiveness of acidic arginine against citrate buffer under
otherwise identical conditions in inactivating influenza virus.
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Fig. 8. Inactivation of Herpes Simplex Virus Type—2 by Acid-
ic Arginine
Herpes simplex virus type—2 was inactivated under the indicated condi-
tion by various solvents. The surviving virus counts were expressed as
logarithmic ratio to the virus counts exposed to phosphate-buffered saline
(control) .
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Fig. 9. Interaction between Arginine and Protein

Far left panel shows strong binding of specific ligand to the protein.
Next three columns show weak binding of protein stabilizing solute (left
panel), of arginine (middle panel) and of protein denaturant (right panel).
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