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ABSTRACT

This thesis describes engineering of chimeric antibody-binding proteins possessing
fluorescent or enzymatic activity as immunotaggers. The chimeric proteins were
constructed by genetic in-frame fusion of genes encoding Fc-binding motif (Z-domain) to
the green fluorescent protein (GFPuv) or Vitreoscilla hemoglobin (VHb). Five chimeric
antibody-binding green fluorescent proteins were constructed by fusion of an Fc-binding
motif to either N- or C- terminus of GFPuv. All chimeric proteins (ZZGFP, GFPZ,
GFPZZ, H6GFPZ, and H6GFPZZ) were expressed in E. coli and were able to purified
using IgG-Sepharose column. Two of five carried a hexa-histidine tag at the N-terminus to
assist not only protein purification using IMAC but also protein immobilization on the
solid support via metal coordination. Chimeric proteins containing GFP at the N-terminus
provided 10 times higher yield than chimeric protein containing GFP at the C-terminus.
The binding affinity of chimeric proteins toward immobilized IgG was determined by
surface plasmon resonance (SPR) analysis resulting in K, = 6.7, 81.1, 2.4, and 60.3 (xlO7
M™) for GFPZ, GFPZZ, H6GFPZ and H6GFPZZ, respectively. Chimeric antibody-binding
green fluorescent proteins were applied in indirect immunofluorescent assay for detection
of Leptospira antibodies and anti-nuclear antibodies. The results demonstrated a strong
fluorescent signal of chimeric proteins comparable to that of the FITC-labeled antibody.
Moreover, GFPZZ and H6GFPZZ provided more intense signals than GFPZ and H6GFPZ.
In parallel, the chimeric Ab-binding VHbs providing peroxidase-like activity were
constructed. The purified ZVHb and ZZVHb exhibited strong IgG-binding capacity up to
Ka=9.7 and 49.1 (x 10’ M) for ZVHb and ZZVHDb, respectively. The peroxidase activity
of ZVHb and ZZVHb was assayed to be 3.9 and 1.5 units/mg, respectively. More
importantly, the detection limit obtained after maximization was at 250 ng, approximately
5-times higher than that of the horse-radish peroxidase.

To gain further understanding of the role of chimeric GFPs in biological systems, the
chimeric metal-binding GFP was used as an indicator to study the effect of a metal-binding
motif on metal mobility in E. coli. Engineered cells co-expressing with a zinc-binding
motif on the outer membrane and intracellular His6GFPuv were constucted. The
engineered cells displayed 60 fold higher binding capability to zinc ions than those of the
control cells. This high affinity was proven to influence the influx of metal ions into the
cells in which a decline of fluorescent intensity of GFP could readily be detected.
Meanwhile, balancing of metal homeostasis due to the presence of cytoplasmic His6GFP
enhanced the fluorescent emission. This implies the significant role of an intracellular
chelating effect by chimeric protein on metal intaking of bacterial cells.

All these findings support the high potential of using the chimeric proteins in various
kinds of application such as immunodiagnosis and cell event study.
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