Figure S1. Construction of the TAG-IFNα-2b expression vector and a schematic representation of IFNα-2b fusion protein domain structures. (A) Summary of the expression vector cloning process. (B) Schematic structure of the seven fusion protein constructs. The arrows indicate the His6/His8 tag and the cleavage site for the TEV protease.
Figure S2. SDS-PAGE expression analysis of IFNα-2b fused with the MBP tag in BL21 (DE3) and Origami 2 (DE3) E. coli. Protein expression was induced by 1 mM IPTG at 18°C for 12 hours. Arrows indicate the fusion protein.  M, molecular weight size marker; C, total proteins before induction; I, total protein after induction; S, soluble supernatant after cell disruption.
Figure S3. Purified IFNα-2b by Anion exchange chromatography. (A) Purified IFNα-2b by anion exchange chromatography was analyzed using SDS-PAGE. M, molecular weight size marker. 2nd IMAC flow through was loaded onto Q column and the Q flow through was collected. Q binding buffer was used for washing step. Eluent 1-6 was collected from elution step by using an NaCl gradient (0–300 mM).


Materials and Methods Supplementary
Materials
All the chemicals were analytical grade. Dithiothreitol (DTT) and 1-thio-β-d-galactopyranoside (IPTG) were from Anaspec (Fremont, CA); phenylmethylsulfonyl fluoride (PMSF) and Tris-HCl were from Amresco (Solon, Ohio); imidazole was from Daejung Chemicals (Siheung, Korea); ampicillin was from Duchefa Biochemie (Haarlem, Netherlands); Transfectin was from Bio-Rad (Hercules, CA); a dual-luciferase assay kit was from Promega (Madison, WI); glycerol from Samchun Chemical (Pyongtaek, Korea); 2-mercaptoethanol was from Yakuri Pure Chemicals (Kyoto, Japan). All the columns were purchased from GE healthcare (Piscataway, NJ). Amicon Ultra was from Millipore (Darmstadt, Germany). Silver Stain Plus kit was from Bio-Rad Laboratories (Hercules, CA). Limulus Amebocyte Lysate (LAL) test kit was from Lonza (Basel, Switzerland). Other chemicals were either from Sigma (St. Louis, MO). BL21 (DE3) cell was from Invitrogen (Carlsbad. CA); Origami 2 (DE3) cell was from Novagen (Madison, WI); SHuffle T7 Express pLysY cell was from NEB (Ipswich, MA). Lambda integrase and excisionase were purchased from Elpis Biotech (Daejon, Korea); dialysis membranes were from Viskase (Darien, IL). WHO International Standard INTERFERON ALPHA 2b was from NIBSC (Hertfordshire, UK).

Plasmid construction
The DNA sequence coding for 165 amino acids of IFNα-2b was codon optimized and synthesized (Genscript, Piscataway, NJ) to create an entry vector by BP recombination reaction. Seven tags (His6, Trx, GST, hPDIb'a', MBP, hPDI, and NusA) were fused at the N-terminus of IFNα-2b to construct expression vectors by LR recombination reaction. The two-step cloning method by using gateway system was precisely described in our previous publication 
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. TEV recognition site (TEVrs; ENLYFQ↓G) was positioned between the tag and IFNα-2b of each construct for removing of the tagged protein. After LR reactions, all the constructs were confirmed with sequencing (Macrogen, Seoul, Korea).
Electrophoresis and silver staining
Proteins after each purification step are confirmed by 10% tricine SDS-PAGE gels. Sample buffer (50 mM Tris-HCl, pH 6.8, 2% SDS [w/v] 0.04% Coomassie Brilliant Blue, and 5% glycerol) containing 100 mM DTT was added for protein denaturation for 15 minutes at 100°C. Protein bands were then stained by Coomassie Brilliant Blue. Purity of the final IFNα-2b was evaluated by the Silver Stain Plus kit. When protein bands had clearly shown on the gel, 5% acetic acid (v/v) was used to terminate the reaction. The gels were preserved in solution including 5% glycerol (v/v) and 0.02% sodium azide (w/v).
Endotoxin assay
The quantity of lipopolysaccharide existing in the final purified IFNα-2b was measured by the quantitative Endpoint Chromogenic LAL. 50 μL of 1 μg/mL final IFNα-2b or an endotoxin standard (0.1, 0.25, 0.5, or 1.0 EU/mL) was first positioned into pre-warmed (37°C) microplate wells. Next, 50 μL LAL reagent was distributed into each well. After 10 minutes of incubation at 37°C, 100 μL chromogenic substrate was added and further incubated at 37°C for 6 minutes. Eventually 100 μL of reaction termination reagent (25% acetic acid [v/v]) was added, and the absorbances were measured at 405 nm via a spectrophotometer. The endotoxin units were determined based on standard curves obtained from standards provided by the kit.
Freeze-drying
The purified protein was lyophilized to preserve the proteins. The Q eluent containing the purified IFNα-2b was exchanged to PBS buffer for the lyophilization. Protein concentration was maintained as 1 mg/ml. First the protein was loaded into vials with appropriate amount, frozen at -80℃ overnight and then freeze-dried using an ALPHA 1-4 LSC plus (CHRIST, Osterode am Harz, Germany). After the lyophilization, the vials were capped by rubber stopper and preserved at -20℃.

Statistics
Experiments were performed in triplicate and presented as the mean ± standard error (SE). Group means were compared using a Student’s t-test or a one-way analysis of variance (ANOVA). P < 0.05 was considered significant.

