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Abstract

Project Code: MRG4980152

Project Title: Preparation of human monoclonal antibody that neutralizes tetanus toxin
using phage display technology

Investigator: Dr. (Ms) Nitaya Indrawattana
Department of Microbiology and Immunology, Faculty of Tropical
Medicine, Mahidol University

E-mail Address: tmniw@mahidol.ac.th

Project Period: 2 Years

This study was aimed to produce human monoclonal antibodies in the form of single chain
antibody variable fragments (ScFv) against tetanus toxin for tetanus immunotherapy by using a
phage display technology. Tetanus toxoid was recovered from the commercially available tetanus
toxoid vaccine by removing the alum adjuvant. The purified toxoid was used as antigen in a “single-
round” phage bio-panning to select phage clones that display human ScFv that bound to the tetanus
toxoid from an established human antibody phage display library. Five clones of tetanus toxoid
bound phages which displayed high affinity human ScFv to the tetanus toxoid were obtained.
Individual phages were used to transfect non-suppressor E. coli bacteria and transformants carrying
the human scfv-phagemids were obtained. The human scfv (huscfv) carried by the selected E. coli
transformants revealed highly diverse DNA banding patterns as determined by RFLP assay implying
that their expressed human ScFv may be directed to different epitopes or at least they have different
affinity to the same epitope. The transformed bacteria were individually grown under IPTG induction
for production of the soluble human ScFv to the tetanus toxoid in vitro and the human ScFv were
purified by using an anti-E-tag resin. Individual human ScFv were tested for their ability to inhibit
enzymatic activity of tetanus toxin in a synaptobrevin cleavage assay. The results showed that
human ScFv from three selected huscfv-phagemid transformed E. coli clones could readily inhibit the
synaptobrevin cleavage by the holo-tetanus toxin. These prototype human monoclonal single chain
antibody variable fragments warrant developing further step-by-step to tetanus therapeutic
preparation. It is envisaged that they should be effective and safe for the human recipients as they
are fully human molecules and should not induce any adverse reaction (anaphylaxis and/or serum
sickness) as frequently do when the animal derived anti-tetanus immune immunoglobulin are used

for treatment of human tetanus.
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antibody phage display library, bio-panning, anti-tetanus toxin, single chain antibody fragment
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