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1, Initial experiments
of regeneration

Initially we made scouting experiment
where the buffersubstance, pH, KCI,
MgCl, TWEENcontents in the buffers were v
aried. The reproducibility in the initiel
experiments was poor probably due to impro

and optimization

per regeneration. The initial reagent
used for regeneration —SDS 0.05%— gave a
drifting baseline and the time hbetween
cycles was therefore kept long. The regener
ation conditions were optimised. X
agents (a, b, ¢, d) were tested and 0.1%
sds and then washed by TE buffer
was found to be best for regeneration.

2, Screening

The experiments shown in Table 1 were
designed to fix the buffer condition which
showed the best selectivity in the scouting
experiments. Four parameters, pH, KCI,
MgCl, and Tween, in the assay were varied.
The experiments were run in both HBs and
Tricine buffers. The binding of ER to oliga—x
was studied in the presence of Estra
-diel, BPA and
binder. ER concentration was kept
10 nM). Congentrations of compeunds were
setted as ER is occupied with chemicals
completely, 107%M Estradiol
and 10™M BPA were used respectively.
The binding level after 10 sec in the
dissphase was used as response (D1).
The binding level varied between
10-300 RU depending on the buffer
composition,

The selectivity, calculated as D1Est—~Dlnon
/Dlest*100, varied between —96 % in
buffer-1 to 95 % in buffer 8 (Figl.
cubel-2). A pareto plot from the
regression models forthe relative
selectivity for estradiol (RSest) and BPA
{RSbhpa) is shown in Fig 2
{pareto a,b). The regression coefficient
pattern between the buffer composition
and the relative selectivity for estradiol
and BPA induced binding are different. BPA
selectivity seems to significantly increase
with increased pH. The relative selectivity
for estradiol (Rsest) is significantly
influenced by pH, KCI, the interaction effect
between KCIl and pH and TWEEN.The
coefficient pattern is similar for estradiol in

withgut a Imw-

i.e.



HBS and Tricine buffers (REH and RET),
while the BPA shows some difference
belween the buffers { RBH, RBT). [n Tricine
the pH and KCIl and their interaction
was ranked as highest effects but in HBS-
buffer only KCl gave an significant effect.
A simple scatterplot between the relative
selectivity for BPA in the two buffers show
that MBS gives a higher selectivity (up to
60%)compared with Tricin (approx 20%).
The high design settings in all buffer para-
meters gave the highest selectivity for
EST (95%) and BPA(60%), however for
thelatter it was also accompanied by & low
binding signal of 30 RU. A genersal
conclusion: an increase in KCl and pH
increases selectivity but the strong
negative interaction effect between
these factors (KCl and pH) decrease the
selectivity, BPA and Estradiol induced
binding responds differently to the variation
in assay buffers. KCl and pH was selected
as parameters useful for the next
optimisation run.

3, Optimization

The design used for the detailad study of
the effects of KCI and pH, and the
response parameters determined are shown
in table 2. A general conclusion is that
the selectivities in this experiment are
generally  higher In comparison  with
experiment

1. The experiments were performed at
higher pH and KCl concentrations. The
square plot in Fig. Square displays the
relative selectivity for and the binding signal
in presence of or estradiol in the 9 buffers
using HBS-buffer as vehicle (one missing
experiment - air-injection). The binding
level/signal decreases as function of
mcreased pH and KC! concentration. The
effect on the relative selectivity was more
complex due to interaction effects and
a nonlinearity (quadratic effect) Fig a-b.
The strong interaction effect manifest

it self by the fact that at high KCI
concentrations (300 mM) the increse in pH
do not give any Effect on selectivity.
Furthermore at high pH an increase in KCI
gives decreased selectivity and diminished
binding level. In HBS-buffer the highest
selectivity’s(estradiol, 60 %; BPA 51%)
and acceptable binding signal (290-240 RU)
was achieved in experiment—8 (pH 9.0; KCl
100mM). In tricin buffer the selectivity was
betterat higher KCl concentrations but the
binding signal was low. The best compre
-mise for HBS-buffer, i.e. highest pacssible
selectivity and a high estradicl and BPA
induced signal is at pH 9.0 using 100mM
KCl. The triplicate experiments using
intermediate settings for all assay
parameters showed for the Tricin—-buffer
a high variability. The relative selectivity inc
reased and the binding signal decreased.
This correlated with increased time after
mixing of the ER with the compounds.
Therefore a separate experiment was erforin
-ed where the incubation time of the ER/
compound mix was varied at different tem~
peratures (Fig Time) In the final assay the
samples were incubated th at room tempera

‘ture and stored at 4 degrees before
analysis.

4, Binding kinetics in different buffers
The shapes of the binding curves vary consi
derably in different buffers
(Fig.sensorgrams).

In buffer-1 the association phase is linear
mass—transport limited binding giving a very
stable complex with low off-rate (Koff 107%).
The selectivity 1s poor.In buffer-2 the
selectivity is higher and estradiol/BPA
induced bindings are linear with a siightly
increased dissociation rate {5%107%). The
nonactivated ER binds slower indicating that
increasing the interaction time (or dilution)
can increase selectivity. In buffer-3 the on—
rate is much slower and off rate higher in
comparison with the above mentioned



HBS and Tricine buffers (REH and RET),
while the BPA shows some difference
between the buffers ( RBH, RBT). In Tricine
the pH and KCl and their interaction
was ranked as highest effects but in HBS-
buffer only KCI gave an significant effect.
A simple scatterplot between the relative
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that HBS gives a higher selectivity (up to
G0%)compared with Tricin (approx 20%).
The high design settings in all buffer para-
meters gave the highest selectivity for
EST (95%) and BPA(G0%), however for
thelatter it was also accompanied by a low
binding signal of 30 RU. A general
conclusion: an increase in KCl and pH
Increases selectivity but the strong
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these factors (KCl and pH) decrease the
selectivity. BPA and Estradiol induced
binding responds differently to the variation
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optimisation run.
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The design used for the detailed study of
the effects of KCIl and pH, and the
response parameters determined are shown
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experiment ~ air-injection). The binding
level/signal decreases as function of
increased pH and KCl concentration. The
effect on the relative selectivity was more
complex due to interaction effects and
a nonlinearity (quadratic effect) Fig a-b.
The strong interaction effect manifest

it self by the fact that at high KCi
concentrations (300 mM) the increse in pH
do not give any Effect on selectivity.
Furthermore at high pH an increase in Kl
gives decreased selectivity and diminished
binding level. In HBS-buffer the highest
selectivity’s(estradiol, 60 %; BPA 51%)
and acceptable binding signal (290~240 RU)
was achieved in experiment—8 (pH 9.0; KCI
100mM). In tricin buffer the selectivity was
betterat higher KCl concentrations but the
binding signal
-mise for HBS-buffer, i.e. highest possible
selectivity and a high estradiol and BPA
induced signal is at pH 9.0 using 100mM
KCI. The triplicate experiments using
intermediate settings for all assay
parameters showed for the Tricin-buffer
a high variability. The relative selectivity inc

was low. The best compro

reased and the binding signal decreased.
This correlated with increased time after
mixing of the ER with the compounds.
Therefore a separate experiment was erform
-ed where the incubation time of the ER/
compound mix was varied at different tem—
peratures (Fig Time} In the final assay the
samples were incubated lh at room tempera

‘ture and stored at 4 degrees before
analysis.

4, Binding kinetics in different buffers
The shapes of the binding curves vary consi
derably in different buffers
(Fig.sensorgrams).

In buffer-1 the association phase is linear
mass—transport Hmited binding giving a very
stable complex with low off-rate (Koff 10°).
The selectivity is poor.In buffer-2 the
selectivity is higher and estradicl/BPA
induced bindings are linear with a slightly
increased dissociation rate (5%107%"). The
nonactivated ER binds slower indicating that
increasing the interaction time (or dilution)
can increase selectivity. In buffer-3 the on—
rate is much sfower and off rate higher in
comparison with the above mentioned



