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INTRODUCTION. Tryptophanyl-tRNA synthetase (TrpRS, EC 6.1.1.2), a phosphoprotein[1] is 
a member of a family of aminoacyl-tRNA synthetases catalyzing the esterification of an amino 
acid to its cognate tRNA. TrpRS belongs to the class I synthetases sharing two amino acid 
consensus motifs HIGH and KMSKS. In addition, a conserved consensus domain of 46 amino 
acids called WHEP-TRS is present at the N-terminal extremity of TrpRS (amino acids 19 to 64 of 
the human TrpRS) in a number of higher eukaryotic aminoacyl-tRNA synthetases. This domain 
contains a central alpha-helical region (helix-turn-helix) and its role remains unclear. We have 
characterized TrpRS in human brain and revealed new type plaque-associated TrpRS in 
Alzheimer’s disease brain sections. The peptides corresponding to TrpRS were synthesized and 
their aggregation behavior was analyzed.  
  
METHODS. Monoclonal and polyclonal antibodies to human recombinant and bovine purified 
TrpRS were used for immunohistochemical analysis of brain sections of Alzheimer’s diseases 
patients and controls. Two polypeptides corresponding to regions of N-terminal (19 amino acids) 
and C-terminal (24 amino acids) sequence of human TrpRS were synthesized. Congo Red staining 
and birefringence were examined for anti-TrpRS immunostained brain sections and synthetic 
peptides.  
  
RESULTS. Plaque-like unusual formations were positively immunostained with monoclonal and 
polyclonal antibodies to TrpRS in brain sections of Alzheimer’s disease patients (Fig. 1). The 
plaques bound Congo Red and showed birefringence (Fig. 1, low panel). No such plaques were 
detected in the sections not related to neurodegeneration. 
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FIGURE 1. Congofilic plaque possessing TrpRS.  
  
Fibrils in TrpRS-possessing plaques were revealed by confocal microscopy. Synthetic peptide 
corresponding to N-terminal region (32-50 residues) of hTrpRS spontaneously aggregated and 
formed fibrils. These fibrils bound Congo Red and showed birefringence, whereas C-terminal 
peptide (414-437 residues) did not bind Congo Red and remained in solution.  
  
DISCUSSION. We suggest that antibodies to TrpRS stain new type congofilic plaque of 
Alzheimer’s disease. The N-terminal TrpRS peptide (32-50) lies in WHEP-TRS consensus 
domain and shows a degree of similarity to peptide that exhibits fibrillogenic properties and 
related to neurodegenerative Creutzfeldt-Jacob disease[2]. These results lend support to a role for 
TrpRS in the development of neurodegenerative disease. 
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