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SUPPLEMENTARY METHODS 

 

Expression vector design and generation of recombinant antibodies 

  Briefly, bicistronic expression vectors were designed to express bsFab molecules in E. 

coli periplasm. The cDNAs coding for human domains Cκ and CH1 were amplified by RT-

PCR from PBMCs and cloned downstream of the PelB signal peptide and upstream of a flag 

tag for Cκ or c-myc and hexa-histidine tags for CH1. The two ORF were placed under the 

control of a lac promoter and separated by an extra ribosome binding site to create the 

plasmid pBat1. The anti-CEA sdAb C17 cDNA (1) was cloned in pBat1 between an optimized 

PelB signal sequence (2) and Cĸ and anti-FcγRIII sdAbs C21 or C28 cDNAs (3) between the 

wild-type PelB signal sequence and CH1. The resulting plasmids allow the expression of 

bsFabs, containing the sdAb C17 fused to Cκ and either the sdAb C21 (pBat14) or the sdAb 

C28 (pBat15) fused to CH1. To produce sdAb C17 fused to a human Fc, sdAb C17 cDNA 

was PCR-amplified and cloned into pHLFcHis (a kind gift from Dr A.R. Aricescu, Oxford, UK) 

(4) upstream of human IgG1 hinge, CH2 and CH3 domain genes to generate pHLC17Fc.All 

the constructions were sequence-verified. 

 

Production and purification of antibodies 

 E. coli DH5α were transformed with pBat14 or pBat15 plasmid and grown overnight in 

LB medium supplemented with 100 μg/ml ampicillin and 2 % glucose, then diluted 1:100 and 

grown in 3.2 l LB medium supplemented with 100 μg/ml ampicillin cultures at 30°C. After 

reaching an optical density of 0.8, the temperature was decreased down to 20°C for 1 h and 

the production was induced with 100 μM IPTG for 67 h at 20°C. Cells were harvested by 

centrifugation at 6700 x g for 10 min at 4°C and the cell pellet was suspended in 4 ml cold 

TES buffer (0.2 M Tris-HCl, pH 8.0; 0.5 mM EDTA; 0.5 M sucrose) for 400 ml of supernatant, 

before adding 160 μl of lysozyme (10 mg/ml in TES buffer). Cells were subjected to an 

osmotic shock by adding 16 ml of cold TES diluted 1:2 with cold H2O. After incubation for 30 

min on ice, the supernatant was incubated with 25 μl DNase I (10 mg/ml) and MgCl2 (10 mM 
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final) for 30 min at room temperature. After another centrifugation step at 10,000 x g, the 

supernatant was dialyzed against PBS 1X 16 h at 4°C. BsFabs were purified by affinity 

chromatography from periplasmic extracts on IgG-CH1 matrix, followed by affinity 

chromatography on LC-kappa (Hu) matrix (Capture Select®, BAC BV). They were 

concentrated on Vivaspin 10,000 (Millipore). Protein concentrations were determined using 

the DC Protein Assay (Bio-Rad Laboratories) according to manufacturer’s instructions. 

BsFab purity and integrity were controlled by SDS-PAGE gel and western-blotting using 

mouse anti-his HRP mAb (1:5000) (Miltenyi Biotec) and mouse anti-flag M2 mAb (0.2 µg/ml) 

(Sigma Aldrich). The endotoxin concentration in each batch of bsFab was measured using 

the Pierce LAL Chromogenic Endotoxin Quantitation Kit (Thermo Scientific). 

For sdAb C17-Fc production, HEK293T cells were transfected with the expression vector 

pHLC17Fc using jetPEI reagent (Polyplus-transfection, France) according to the 

manufacturer’s protocol. Twenty-four hours after transfection, cells were incubated in RPMI 

medium supplemented with 10% IgG-stripped Fetal Bovine Serum (PAA Laboratories) for 48 

h. SdAb C17-Fc was then purified from culture supernatants by Protein G affinity 

chromatography (Amersham Biosciences).  
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