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General Methods and Instrumentation 

Unless noted otherwise, all reagents were obtained from commercial sources and used 
without further purification. Tyrosinase isolated from Agaricus bisporus (abTyr) was 
purchased from Sigma-Aldrich (St. Louis, MO). NAc-a-endorphin was purchased from 
GenScript (Piscataway, NJ). Protein expression media and all buffers were prepared using 
doubly distilled water obtained from a NANOpure purification system (Barnstead, USA). 

Steady-state Spectroscopy. Protein concentration was determined by UV/Vis analysis on a 
Nanodrop 1000 instrument (Nanodrop, USA) by monitoring absorbance at 280 nm. 

Denaturing Mass Spectrometry (MS). Proteins and their bioconjugates were analyzed 
using an Agilent 1260 series liquid chromatograph that was connected in-line with an 
Agilent 6530C Quadrupole Time-of-Flight (QTOF) LC/MS system (Santa Clara, CA). Protein 
samples were run with a Proswift RP-4H column (Dionex, USA). Protein mass reconstruction 
was performed on the charge ladder with Agilent Mass Hunter software, Qualitative Analysis 
Version B.10.0, Build 10.0, Agilent Technologies Inc.© 2020 (Agilent, USA). 

High Performance Liquid Chromatography (HPLC). HPLC was performed on Agilent 
1100 Series HPLC Systems (Agilent, USA). Sample analysis for all HPLC experiments was 
achieved with an in-line diode array detector (DAD) and in-line fluorescence detector (FLD). 
Size exclusion chromatography (SEC) was performed using a Polysep-GFC-P-5000 column 
(4.6 x 250 mm) (Phenomenex, USA) at 1.0 mL/min using a mobile phase of 10 mM sodium 
phosphate buffer, pH 7.2. 

Dynamic Light Scattering (DLS). DLS was performed on a Zetasizer Nano Series (Malvern 
Instruments, UK). Measurements were taken in triplicate at protein concentrations of 0.2-
1.0 mg/mL in 10 mM sodium phosphate buffer, pH 7.2, at 25°C. 
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