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Supplementary Methods 

Determination of amino acids sequence of anti-claudin-5 antibodies. 

mRNAs of anti-CLDN-5 ECR mAbs were isolated from hybridomas using 

Sepasol-RNA I Super G (Nacalai Tesque, Kyoto, Japan), and first strand cDNA 

was synthesized by Transcriptor First Strand cDNA Synthesis Kit (Roche 

Diagnostics, Mannheim, Germany). cDNAs of variable heavy-chain (VH) and 

variable light-chain (VL) domains were amplified by PCR using mouse-Ig primer 

kit (Novagen, Darmstadt, Germany) and then inserted into the pUC18 vector. 

Sequencing was conducted by Fasmac (Yokohama, Japan).   

  To confirm the amino acids sequence of the antibodies, DNA fragments of VH 

and VL domains were connected with corresponding constant domains prepared 

by gene synthesis, and were subcloned into the pcDNA3.4 vector (Thermo 

Fisher Scientific, Waltham, MA) using Gibson Assembly. Both pcDNA3.4-IgG 

heavy chain and pcDNA3.4-IgG light chain were co-transfected into Expi293F 

(Thermo Fisher Scientific) and cultured for 7 days. The binding reactivity of the 

recombinant anti-CLDN-5 mAbs in culture supernatants against hCLDN-5 

expressing cells was analyzed by flow cytometric analysis. 

 

Flow cytometric analysis.  To analyze binding specificity of anti-CLDN-5 ECR 

mAb clone 2B12 to cynomolgus monkey CLDN-5, HT-1080 cells stably 

expressing cynomolgus monkey CLDN-5 (accession number XP_005596069) 

were prepared. Cells expressing human CLDN-5 or cynomolgus monkey 

CLDN-5 were detached from the culture plates by using 0.05% trypsin 

containing 0.02% ethylenediaminetetraacetic acid. The cells were then 

incubated with 2B12 (5 μg/mL) and stained with fluorescence-conjugated goat 

anti-mouse IgG (Jackson ImmunoResearch, West Grove, PA). Fluorescence 

intensity of the stained cells was determined using a FACSCalibur flow 

cytometer (BD Biosciences, San Diego, CA). 
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Measurement of the electrical resistance of cell monolayers.  To 

investigate the effect of anti-CLDN-5 ECR mAb clone 2B12 to monolayer of 

cynomolgus monkey brain microvasculature cells, trans-epithelial/endothelial 

electrical resistance (TEER) was measured using Millicell ERS Ohmmeter 

(Millipore, Eschborn, Germany) with a culture plate warmer. In the advance of 

TEER assay, monkey BBB triple co-culture model kit (MBT-24F, PharmaCo-cell, 

Nagasaki, Japan) was cultured for 5 days. After the exchange of 30 μL of 

medium from the upper compartment with 30 µL of PBS (vehicle), 5000 µg/mL of 

mouse IgG, or 2B12 (final concentration, 500 µg/mL), the TEER of monolayer 

was measured for 9 h.  

 

Statistical analysis.  Data were analyzed by using Student’s t-test followed by 

a post hoc pairwise comparison. Statistical significance for all comparisons was 

set at P < 0.05. 

 

  








