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Figure 2 Steady-state model fit for analysis of methylsulfonamide with immobilized carbonic anhydrase

1. The inset is the kinetic model fit for the same data set.

cases be linked with incorrect experimen-
tal setup, but in other cases may be inher-
ent to the instrument.

Monitoring fast interaction events

A steady-state model fit for the interaction
of the inhibitor methylsulfonamide (molec-
ular weight 95 Da) with the immobilized
enzyme carbonic anhydrase I is shown in
Figure 2. The inset shows the kinetic curves
with the associated affinity constant from
the kinetic analysis. In this case, the dis-
sociation rate constant (kq) for the interac-
tion was extremely fast (i.e., 2 sec™). The
accurate resolution of this rapid event is
enabled by an advanced fluidic design that
causes the transition from buffer to analyte
to occur within 1 sec during a typical injec-
tion. Normally this is not possible with con-
ventional flow injection systems, and this
limits such systems to a narrower kinetic
measuring range. The relatively good agree-
ment between the steady-state model and
the kinetic model fit is a strong indicator of
a high-quality data set.

Mass transport limitation

Nanoliter-scale flow cells are required to
support a high mass transport flux of ana-
lyte from the bulk liquid to the interac-
tion surface. In contrast, large-volume flow
cells give rise to transport limited response
curves that increase the error in the fit-
ted kinetic constants. Figure 3 shows two

high-affinity data sets from SensiQ Pio-
neer for the interaction of an immobilized
receptor (affinity captured onto a Protein
G-coated surface) with an scFv (molecular
weight of 27 kDa). Each plot shows bind-
ing response curves for six serial tripling
dilutions, in duplicate, over two sensing
channels that have been coated with dif-
ferent quantities of receptor. The global
fit of the 1:1 interaction model is almost
perfectly superimposable onto both data
sets and returns very similar kinetic values
despite the large difference in the binding
capacity for each sensing channel. It can
be concluded that transport limitation is
absent since the presence of mass trans-
port limitation would have been revealed
as a systemic deviation from the model
that would be more severe for the higher-
capacity surface.

Conclusion

SensiQ Pioneer is an automated, three-
channel, flow-injection-based SPR system
that employs serial sampling of analyte
from vials and standard microtiter plates.
The combination of advanced micro-
fluidics, tailored surface chemistry, high
detector sensitivity, temperature control,
a precision autosampler, and method pro-
gramming results in high data quality. In
particular, affinity binding pairs that are
difficult or impossible to monitor by other
means can often be successfully detected
and analyzed. In addition, the instrument

Figure 3 Owerlaid binding response curve for
the interaction of scFv with affimity-captured recep-
tor on two working surfaces with different quanti-
ties of immobilized receptor.

throughput is sufficient to allow broad
applicability in the field.
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