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Nuclear Localization Signals of Kaiso and
the Catenin p120ctn

Isolation of Neisseria gonorrhoeae-specifc
Antibodies from a Phage Display Library
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Kaiso is a new member of the BTB/POZ (Broad complex, Tramtrak, Bric a
brac/Pox virus and zinc finger) family of zinc finger transcription factors
that are implicated in development and cancer. Kaiso was identified
through a Yeast-2-Hybrid screen to identify binding partners for p120ctn, a
member of the E-cadherin-catenin complex, the predominant cell adhesion system in epithelial cells. Like most POZ proteins, Kaiso is a transcriptional repressor, however it displays unique bimodal DNA binding
properties. Interestingly, the DNA-binding and transcriptional repression
ability of Kaiso are abolished in vitro in the presence of exogenous p120ctn.
Despite the nuclear role for Kaiso and p120ctn in gene regulation, their
mechanism of nuclear import is currently unknown. Via deletion mutagenesis, we have now identified one NLS (nuclear localization signal) in Kaiso
and two in p120ctn. Excitingly, the Kaiso NLS is one of the first identified
for a BTB/POZ protein. p120ctn possesses two NLSs, one of which directs
nuclear import more potently and consistently than the other. Point mutation of key positively charged residues to neutral alanines in each NLS
abolishes their functionality. We are currently investigating the effect of
this minimal-mutation on the nuclear localization of full length Kaiso and
p120ctn. In addition, nuclear import assays using digitonin-permeablized
cells and exogenous GST-p120ctn and GST-Kaiso substrates should clarify the nuclear import mechanism for Kaiso and p120ctn. Our findings will
contribute to our understanding of the physiological relevance of the
Kaiso/p120ctn interaction as well as the mechanism of nuclear import for
the BTB/POZ family transcription factors.

ScFv antibodies against Neisseria gonorrhoeae were successfully isolated
from the Griffin phage display library (kind gift from MRC, UK). The library
was panned against Neisseria gonorrhoeae NCTC (12700) coated on
immunotubes. After 3 rounds of selection, the phagemids were checked
against a wide range of microorganisms for cross-reactivity. Phagemids
expressing non-specific antibodies were removed by panning against a
mixture of microorganisms. The specific antibody-producing phagemids
were subjected to two further rounds of selection against N. gonorrhoeae.
The phagemids were then harvested and used to infect Escherichia coli
HB2151 to produce soluble antibody. The transfected cells were plated at
low density and 22 individual clones selected for monoclonal antibody
production and analysis. Three clones were found to produce high-titre
neisseria-specific antibody and these were selected and used in further
experiments. The specificity and titre of these antibodies were determined
using Dot blot, Western blot and ELISA. The most avid antibody, prior to
purification and concentration, had a titre of 1 in 100. The sizes of the
antibody fragments were determined by SDS PAGE and Western blotting.
The antibody-encoding insert,⬃300bp, was amplified using PCR and sequenced. The size of the detected antigen was analysed using SDS PAGE
Western blotting. To the best of our knowledge, this is the first report of
Neisseria-specific antibodies isolated by phage display technology. The
methodology described would be useful for the isolation of antibodies
against a wide range of microbes.
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Antibodies are commonly produced for diagnostics, as research tools or
as therapeutics and require precise testing and quality control (QC). The
key quality criteria include protein identification, quantitation, purity and
stability. The standard methods for antibody QC include besides others,
gel electrophoresis (GE) and capillary gel electrophoresis (CGE). GE has
not changed significantly over the past 30 years and does not allow for a
high degree of automation. CGE is a well-known alternative to GE and
offers important advantages for protein analysis: automation and faster
sample throughput. Lab-on-a-chip (LOAC) technology has extended these
advantages even further by transferring CGE principles into a glass chip
format. It integrates multiple manual experimental procedures such as
sample handling, separation, staining, detection and analysis in a single
automated process. The first commercial LOAC instrument was used to
verify the suitability of this technology for antibody QC. It allows sizing and
analysis of proteins from 5 to 200 kDa, depending on the application, and
to determine relative concentration based on internal standards, or absolute quantitation based on user-defined standards. Antibodies were analyzed for size, concentration, purity, and stability. The sizing and quantitation accuracy as well as reproducibility was determined and compared
to standard methods. The LOAC protein analysis is comparable in sensitivity, sizing accuracy and reproducibility to gels stained with Coomassie.
Resolution and linear dynamic range are improved. Absolute quantitation
accuracy and reproducibility is superior to gels and is comparable to
Lowry or Bradford. The LOAC analysis allows performing antibody analysis under both reducing and non-reducing conditions in one run. Additional advantages include fast analysis times, ease of use, automated data
analysis, and digital data.
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The common route to obtain monoclonal antibodies is making hybridoma
from immunized animals. Recently, construction and screening of combinatorial library displayed on filamentous phage surface has emerged as an
alternative to hybridoma methodology. Among vertebrates, chicken is a
good source of those libraries as cloning is facilitated due to the V gene
segment gene conversion rearrangements that create the variability of
their antibodies. This makes possible to clone the whole V gene repertoire
performing a single step PCR amplification for each variable chain. We
used a chicken scFv library displayed on filamentous phage surface and
panning against ssDNA. A five round selection was doneusing oligo-dT
cellulose and the soluble antigen eluted and the remaining resin bound
phages were transduced. The ratio between output and input tittering rose
from 1/105 (round 2) to 1/102 (round 5). Clones from round 4 and 5 were
grown in a 96 deep well plateand they were analyzed by their ability to
produce antibody and also by their bindingactivity. The protein production
was probed in a dot blot assay using an anti-HA antibodyand the binding
was probed with biotinilated oligo dT. Individual clones selected
fromthese experiments had their nucleotide sequences determined. The
analysis of the V chainCDRs revealed that some of them share common
ones and also entire V chains. These resultsshow that the enrichment of
binders was not random and possible driven by the antigen,even this
library coming from non-immunized animals.

