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Complex protein fishing method using proximity dependent reaction of modified
transglutaminase
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Two approaches were examined to prepare a fusion protein of transglutaminase

(TGase) and bait protein, to determine the possibility that the TGase-bait fusion protein may be
used to explore unknown proteins (prey) that bind to the known protein (bait), by
proximity-dependent labeling reaction of TGase. First, a modified TGase, in which a TGase-reactive
peptide was attached to the C-terminus through a His tag, was prepared and used to couple with a
bait protein by its own catalytic activity. However, this approach did not work well probably due to
very low concentrations of the proteins. Then, a recombinant E. coli, which was engineered to
secrete separately a TGase-FRB fusion and its pro peptide to the periplasm, was constructed. As a
result, the TGase fusion protein with FRB attached to the C-terminus could be produced directly in
E. coli periplasm and showed an enough TGase activity.
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Fig. 2 Gene expression map of fusion protein of TGase and FRB.
A: TGase-FRB, B: FRB-TGase.
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Fig. 4 Self-crosslinking reaction of TGase-Q with FKBP.
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Fig. 5 Western blot of fusion proteins of TGase and
FRB

A: TGase-FRB, B: FRB-TGase, CM: Molecular
Weight Markers, P: Periplasm fraction, S: Soluble

Fig. 6 TGase activity of TGase-FRB and FRB-TGase
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