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ABSTRACT

Phage display is a powerful technique for identifying peptides or interesting
proteins that have desirable binding properties. In this study, random heptapeptide T7 with
cysteine flanking library, and random 12mer M13 phage library, were used to identify
mimotopes that bind to six monoclonal antibodies (MAbs) specific to the house dust mite,
respectively. T7 and M13 phage that bind to MAbs were selected and amplified by
biopanning process. The select bound phages were tested for binding specificity against
MAbs by indirect ELISA and Western blot. The DNA of the selecting bound phages was
amplified and sequenced by PCR and DNA sequencing. Selected bound phages T7/B4 were
Western blot positive with MAb specific to the house dust mite and with positive band for
molecular weight 42.6 kDa. Altogether, 47 mimotopes were aligned with the similar peptide
allergen, using the Structural Database of Allergenic Proteins (SDAP). Eight mimotopes
(17.4%) that partially matched Der f 15 allergen predominated followed by Eur m 14
allergen (13.04%) and Per a 3.0202 allergen (10.87%). Various mimotopes matched with
Der f 15; Eur m 14 and Per a 3.0202 were aligned. Especially Der f 15 allergen, the amino
acid regions 411-429 and 480-503, correlated with overlapping mimotopes and seemed to
be the main epitope clusters of the Der f 15 allergen peptide. The alignment of the
sequences obtained from T7/B3 (3 mimotopes) and T7/B2 (1 mimotope) revealed a
common motif SXTPXXTXYXD. The two sequences (Asn66-Leu67, Ser71-Leu72, Glu74-
Phe75), one sequence (Thr41-Pro42, GIn46-Gly48) from MADb B2 and (Asn63, Lys65,
Ala67) from MADb B1 were located on the surface protein structures of Der p 1 and Der f 2,
respectively. Using BLASTP software, the predominant mimotopes were LTPCDP, which
matched with dumpy CG33196-PB protein of D. melanogaster, found in 4 phages (8.5%),
followed by the CLPYE match with the LD38710p protein of D. melanogaster, found in 3
phages (6.3%). The mimotope PCCP matched peptide toxin 4 precursor protein of M.
gigas, mimotopes TPCNNLKKR, CPCYPKK, and GEMEGL, matched putative salivary
secreted protein of I. scapularis, and mimotope LTPCDP matched with dumpy CG33196-
PB protein of D. melanogaster, located extracellular at 66.7, 55.6, 44.4, 43.5 and 26.1% of
these mimotopes, respectively. Using phage display technique, mimotope from MADbs
specific to the house dust mite could be successfully identified.
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