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ABSTRACT 

Supervisors 
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I n  order to investigate the interactions of neurotrophins with their receptors, a number of d ifferent 

domains of the extra-cellu lar reg ions of the TrkA, TrkB and TrkC receptors were expressed and 

the interactions of neurotrophins with these domains were investigated by biosensor. The ent ire 

extracell ular domains of al l three receptors were expressed in the yeast Pichia pastoris, whi le the 

leucine-rich regions and the imm unoglobul in- l ike domains were expressed as MBP-fusion 

proteins in E. coli. Peptides representing the second leucine-rich reg ions and purported 

neurotrophin-binding domain of TrkA, TrkB and TrkC were synthes ized . Prote ins expressed in 

Pichia pastoris were purified by anion , cation and m etal chelat ing columns; proteins expressed in 

E. coli., were purified on amylose columns .  All recom binant Trk proteins were covalently 

attached , using EDC/NHS chem istry, to the methyldextran surface of a b iosensor cuvette. 

Extensive kinetics measurements of the interactions of the neurotroph ins with immobi l ized 

recombinant p roteins established a d ifference in the binding interactions of NGF w ith TrkA 

com pared with the interactions of BDNF with TrkB and NT-3 with TrkC. All NGF  interactions with 

TrkA proteins showed biphasic kinetics. Interactions of BDNF and NT-3 with TrkB and TrkC 

showed monophasic kinetics. No interaction of NGF with the imm unoglobul in- l i ke domain of TrkA 

was observed for those proteins expressed in E. coli, however the interact ion of BDNF was 

observed with the immunoglobul in- l ike domain of TrkB when expressed in E. coli. I nteraction of 

NGF and BDNF was observed with the leucine-rich domain of TrkA and TrkB respectively. These 

resu lts differ from previously reported studies, both in vivo and in vitro, of the interactions of the 

extra-cellu lar domains of the Trk receptors with neurotrophins. P revious studies have claimed to 

establish exclusive interaction of the neurotrophins with either the leucine-rich or immunog lobul in­

l i ke domains of the Trk receptors. The interaction studies reported here show a clear i nteraction 

of neurotroph ins with both leucine-rich and imm unoglobul in-l ike domains of the Trk receptors. 



These interactions have sim i lar aff in ity. This result suggests that the interactions of neurotrophin 

and receptor may be more com plex than previously suggested. lt is conceivable that 

neurotroph ins  bind in it ial ly to the leucine-rich domain of the receptor, fol lowed by movement to 

the Im m unoglobul in- l ike domain and the in itiation of phosphorylation of the intra-cel lu lar domains 

or internal ization of receptor and bound neurotrophin.  Kinetics stud ies of the synthetic peptides 

failed to show that these represent the exclusive neurotrophin-receptor interaction domain as 

previous ly  reported . These results suggest that the development of smal l  molecule m imetics of 

the neurotroph ins as a therapy for Alzheimer's and other neurolog ical diseases may be m ore 

com pl icated than previously envisioned. 
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