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Abstract

In protein engineering, rational design and selection from combinatorial
libraries are methods used to develop proteins with new or improved features.
A very important protein for the biological sciences is the antibody that is
used as a detecting agent in numerous laboratory assays. Antibodies used for
these purposes are often ”man-made”, by immunising animals with the desired
target, or by selections from combinatorial libraries. Naturally, antibodies
are part of the immune defence protecting us from foreign attacks from e.g.
bacteria or viruses. Some bacteria have evolved surface proteins that can bind
to proteins abundant in the blood, like antibodies and serum albumin. By
doing so, the bacteria can cover themselves in the host’s own proteins and
through that evade being detected by the immune system. Two such proteins
are Protein A from Staphylococcus aureus and Protein G from group C and G
Streptococci. Both these proteins contain domains that bind to antibodies, one
of which is denoted C2 (from Protein G) and another B (from Protein A). The B
domain have been further engineered to the Z domain.

In this thesis protein engineering has been used to develop variants of the
C2 and Z domains for site-specific labelling of antibodies and for antibody
purification with mild elution. By taking advantage of the domains’ inherent
affinity for antibodies, engineering and design of certain amino acids or protein
motifs of the domains have resulted in proteins with new properties. A photo
crosslinking amino acid, p-benzoylphenylalanine, have been introduced at
different positions to the C2 domain, rendering three new protein domains that
can be used for site-specific labelling of antibodies at the Fc or Fab fragment.
These domains were used for labelling antibodies with lanthanides and used
for detection in a multiplex immunoassay. Moreover, a library of calcium-
binding loops was grafted onto the Z domain and used for selection of a
domain that binds antibodies in a calcium dependent manner. This engineered
protein domain can be used for the purification of antibodies using milder
elution conditions, by calcium removal, as compared to traditional antibody
purification. 
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