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2 General Information

2.1 Abbreviations

H host

G guest

D (indicator) dye

DBA direct-binding assay

kinDBA kinetic DBA

IDA indicator-displacement assay
kinIDA kinetic IDA

GDA guest-displacement assay

kinGDA kinetic GDA
kinGDAPFO pseudo-first order kinGDA

CB6 cucurbit[6]uril

CB8 cucurbit[8]uril

CB7 cucurbit[7]uril

HSA human serum albumin (fatty acid free)

DSMI trans-4-[4-(Dimethylamino)styryl]-1-methylpyridinium iodide
BE berberine

MDAP N,N&dimethyl diazapyrene

MPCP (rac)-N-methyl-4-pyridinylium[2.2]paracyclophane
MV methyl viologen (doubly oxidized form, 2+)
4-MBA 4-methylbenzylamine hydrochloride

AdOH 1-adamantanol

FeCp20H ferrocenyl methanol

PBZ phenylbutazone

PB sodium phosphate buffer

PBS phosphate buffered saline (137 mM NaCl, 2.7 mM KCI, 10 mM NazHPO4 and
2 mM KH2POa4 dissolved in water)

NMR nuclear magnetic resonance

ITC isothermal titration calorimetry
wavelength
molar extinction coefficient

=

observable signal (fluorescence intensity)
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2.2 Solubility
Table S1: Solubility of selected guests in water

compound solubility in water reference
1-adamantanol soluble (> 2 mM) 1
PBZ (ag. solution) 145 uM 2
nandrolone 810 uM g
testosterone 114 uM 3
prednisolone 483 uM S
estradiol 9 uM 3
progesterone 33 uM S
warfarin (ag. solution) 55.1 uM 4
berberine chloride 13.2mM S
methyl viologen 2.50 M 6
(+)-fenchone 14.1 mM v
norcamphor 264 mM 8

2.3 Photophysical properties
Table S2: Photophysical properties of used dyes and corresponding host:dye complexes

dye host < L Enmel <L Fam®
) 450 596
DSMI CB6 450 575

) 432 540

BE CB7 430 500
) 416 425
MDAP CB7 423 431
) 335 535
MPCP cB8 342 542
warfarinl I 308 402
HSA 308 391

If not stated differently all measurements were conducted in deionized water at 25°C. @ maxi-
mum of the lowest-energy band. ! maximum of the highest-energy band. [l almost no emission
signal detectable. [Y measured in PBS.
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2.4 Experimental details
All solvents were used as received from Aldrich or Fluka without any further purification and all

chemicals were used as received from the manufacturer, if not stated otherwise. *H NMR spec-
tra were recorded on a Bruker Avance 500 spectrometer. The'H NMR chemi c al
given in ppm and refer to residual protons on the corresponding deuterated solvent. All deuter-
ated solvents were used as received without any further purification. All coupling constants (J)
are given in Hertz (Hz).

Absorption spectra were measured on a Jasco V-730 double-beam or on an Agilent Technolo-
gies Cary60 UVi Vis spectrophotometer and baseline corrected. Steady-state emission spectra
and time resolved emission profiles were recorded on a Jasco FP-8300 fluorescence spectrom-
eter equipped with a 450 W xenon arc lamp, double-grating excitation, emission monochroma-
tors or on a Jobin-Yvon Fluoromax-P spectrofluorometer. Emission spectra were corrected for
source intensity (lamp and grating) and the emission spectral response (detector and grating)
by standard correction curves. For spectral recording the automatic filter change of the FP-8300
was applied in order to exclude second order diffraction artefacts. All kinetic experiments were
carried out at T=25°C by using a water thermostated cell holder STR-812, while the cuvettes
were equipped with a stirrer allowing rapid mixing. Stopped-flow experiments were carried out
on a Jasco FP-8300 fluorescence spectrometer equipped with a thermostated (25°C) SFA-20
stopped-flow accessory from TgK Scientific Limited or on a Jobin-Yvon Fluoromax-P spectro-
fluorometer using a thermostated Applied Photophysics RX2000 rapid mixing accessory, which
were driven by pneumatic drives. For UV-Vis absorption experiments UV plastic cuvettes with
a light path of 10 mm and dimensions of 10x10 mm from Brand with a spectroscopic cut-off at
240 nm were utilized. For fluorescence-based kinetics experiments, PMMA cuvettes with a light
path of 10 mm and dimensions of 10x10 mm from Brand with a spectroscopic cut-off at 300 nm
were utilized.

The ITC experiments were carried out on a Microcal PEAQ-ITC from Malvern. All spectral ex-
periments were conducted under air at room temperature, in Millipore H20 or in H20 freshly
distilled three times from dilute KMnO4 solution. During titrations, all concentrations were kept
constant except for that of the titrant. All data were baseline corrected by the average value of
the titration curve of guest into water.

The differential equations describing the kinetic processes presented in the paper have been
solved numerically with Wolfram Mathematica 11/12. An analytical solution might be also pos-
sible by Laplace transformations.® 10
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3 Mathematical Equations foKinetic Assay

3.1 DirectcBinding AssaykinDBA)

Q,
( $+% (93 Eq. S1
Q..
ALS o 50 s o.0(s Eq. S2
M in out
AS 5 s g o(s Eq. S3
Ab imn out
AL 9 5 s O o(s Eq. S4
Ab in out
D 0 0 O($ ‘00% Eq. S5

[H]t 7 host concentration at time t, [D]t T dye concentration at time t,

[HD]: i hostd dye concentration at time t,

kiHnD'l' rate constant for the association of the hostd dye (HD) complex (complexation),

kOHUDt'l' rate constant for the dissociation of the hostd dye (HD) complex (decomplexation),

197 background signal, | "P i constant proportional to the fluorescence efficiency of hosto dye
(HD) complex at the monitoring wavelength, 1P 7 constant proportional to the fluorescence effi-
ciency of free dye (D) at the monitoring wavelength,

lt T observable signal as a function of time
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3.2 GuestDisplacemeni& Indicator-DisplacementAssay KinGDA& kinIDA)

A
i

[H]¢ 7 host concentration at time t, [D]t T dye concentration at time t,
[G]: T guest concentration at time t, [HD]: i hosto dye concentration at time t,

(" $% (3 '
Q,
( &
lg;ut
Q,
( $ % (%
ACS . -
35~ %20 8 Q009
Ai O D $ QO O( %
Ab “n ( Gut (
AL Q o Q O
Ab “n ( Gut (
A’ QD ' Q o
55 2, I 2,.9(
o( $ Q,0($ Q O
O O 0O I % 0O%

[HG]: i hostb guest concentration at time t,

kiHnDT rate constant for the association of the hostd dye (HD) complex (complexation),

Eq. S6

Eq. S7

Eq. S8

Eq. S9

Eq. S10

Eq. S11

Eq. S12

Eq. S13

Eq. S14

koHth'l' rate constant for the dissociation of the hostd dye (HD) complex (decomplexation),
kiHnGT rate constant for the association of the hostd guest (HG) complex (complexation),

kOHuGt'l' rate constant for the dissociation of the hostd guest(HG) complex (decomplexation),

197 background signal, |"P i constant proportional to the fluorescence efficiency of hosto dye
(HD) complex at the monitoring wavelength, 1P 7 constant proportional to the fluorescence effi-
ciency of free dye (D) at the monitoring wavelength,
lt T observable signal as a function of time
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3.3 GDA¢ Pseudo First Ordek{nGDA™)

0O " L $
(" $%(C " $ T (s
Q.LQ $
(" $% (%
A($ Al , .
A6 Ao 2l
ALT gy AL
(l out (u
1 Q. ("

‘0 08 8Q P

[D]t 7 dye concentration at time t, [D]o T dye concentration at time O (initial dye concentration),

[G]tT guest concentration at time t,

[G]o T guest concentration at time O (initial guest concentration),

[HD]: i hostd dye concentration at time t,
[HG]: T hosto guest concentration at time t,

[HG]o i hostd guest concentration at time O (preequilibrated hostd guest complex),
kiHnD'l' rate constant for the association of the hostd dye (HD) complex (complexation),

Eq.

Eq.

Eq.

Eq.

Eq.

Eq.

Eq.

Eq.

kOHUDt'l' rate constant for the dissociation of the hostd dye (HD) complex (decomplexation),
kiHnGT rate constant for the association of the hostd guest (HG) complex (complexation),

koHuGt'l' rate constant for the dissociation of the hostd guest(HG) complex (decomplexation),

I%9- 7 signal offset (at equilibration of HD), AT amplitude,

lt T observable signal as a function of time
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4 Determination ofKineticConstants

4.1 BestPracticeGuide forkinGDAand kinGDAF©

1. Gather information on solubility of host and guest in solvent of interest.

2. Estimate binding constant and kinetic rate constants of host-guest complex, e.g. by search-
ing for related host-guest pairs on www.suprabank.org, www.supramolecular.org or in re-
views.

3. Calculate which concentration of host and guest are needed to reach a sufficient degree of
complexation of host ( i d e a | |). A GoftvBafe Yackage is available from the authors
upon request and provided on GitHub: https://github.com/ASDSE/thermosimfit/zipball/master for

simulations. Excess of guest is permitted for kinGDA and kinIDA. If required guest concen-
tration is within the solubility window, continue with step 5.

4. If required guest concentration is outside the solubility window, attempt to solubilize the guest
in a solution of the host (sonication can help), followed by filtration/centrifugation and con-
centration determination of the host and guest concentration (e.g. by NMR, UV-Vis, HPLC
etc., see section 6)

5. Simulate kinGDA by using Eq. S14 and adjust the indicator concentration and the host-guest
concentration, while maintaining the degree of host-complexation sufficiently high. (A soft-
ware package is available from the authors upon request and provided on GitHub:

https://github.com/ASDSE/kineticsimfit/zipball/master for simulations.) Consider the solubility

limit of the indicator. Ideally, dyes that show stronger emission or distinct absorbance spectra
upon host binding are chosen.

6. Simulate the kinDBA (without guest) and kinGDA (with guest) for comparison. The kinGDA
and kinDBA kinetic traces should look sufficiently distinct, if not, choose different concentra-
tions or a different indicator dye.

7. Perform the kinGDA with the conditions derived from the simulations by rapidly mixing the
pre-equilibrated HO G solution with the dye solution at a controlled temperature. Practically,
equilibrati on t0inmmsércenventiohadstopped-fldv sdiups. If equilibration
times are O1 min manual mixing may be used.

8. Fit the recorded kinGDA traces by using equations Eq. S14 utilizing the predetermined pa-
rameters: KaH DrkiHrPFkoHthand the exact concentrations as an input. Utilizing kiHnG koHqu

KaH Sas an input will increase the goodness of the fit. (A software package is available from

the authors upon request and provided on GitHub: https:/github.com/ASDSE/kineticsim-

fit/zipball/master for fitting.) The signal factors I1HP and I P may be varied but their ratio should
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stay close to the expected value from the host-dye titration experiment. From the fitting, the

host-guest kinetic rate constants kiH,ﬁ:konpan be extracted. Analogously, this procedure
can be applied for the akin method of kinIDA.

9. For kinGDAPFO perform steps 17 7, but with a large excess of dye. Fit the acquired kinetic
traces to Eqg. S22 to obtain kOHuGQSSubsequently, kiHnGcan be derived by using the relation
kiHnG koHuG tOKaH G.

4.2 Errorestimation
In order to provide a decent error estimation, up to seven repetition experiments were conducted
at the exact same conditions. The estimated true value of the kinetic rate constant was then
calculated by the arithmetic mean and compared to the median of the sample set. The resulting
standard deviation was subsequently used to calculate the error based on a 95% confidence
interval (Cl) applying a t-distribution. In some cases, the number of repetitions was decreased
for practical reasons (very long equilibration time). The t-distribution accounts for a reduced
sampling size by the incorporated degrees-of-freedom.!

The error estimation is demonstrated for the kinGDA experiment of the guest nandrolone

(=19-nortestosterone) (1.02 uM) with the host CB8 (1.01 pM) and MPCP (50 uM) as indicator

in water. The affinity value Ka =1.12 A10” M'! was determined in a separate thermodynamic

experiment under the same conditions. The results obtained for kin (in M) are:

| 9.80 A10°| 1.08A107| 1.13A107| 1.13A107| 1.13A107| 1.13A107| 1.14A10"]

Mean = 1.1 A107 sim?
StDev=  5.74 A10° siMm1?
u = 5%

Cl= 95%

DF = 6

Error = 5.31 A10° sim1?
Error ~ 5%

Although the error typically is equal or lower than 10% for the competitive binding assays shown,
the estimated errors of the direct binding assays for indicator and host have to be taken into
account as well. Here we typically obtained a greater error between 10 i 30%. As the pseudo-
first order kinGDAPF® method is independent of the kinetic rate constants of the used (as long
as complying to the prerequisites), this method is very precise. For the competitive methods
kinGDA and kinIDA an error propagation (even on the basis of an analytical solution) is not
trivial. We recommend to apply a larger error estimate of O 3 @s% save interval for the deter-
mined Kinetic rate constants, which also covers lab-to-lab differences due to use of CBn speci-

mens with different amounts and types of salts.
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4.3 BindingKinetics
Table S3: Kinetic constants for the analyzed guests with different hosts

guest host dye kin® / s M2 Kout® / st method  log (Ka/M'2)
DSMI(0.27 pM) CB6 (0.28 pM) C 1.950 5 N 24.42(x0.4) kinDBA 6.90
4-MBAP! (8.23 uM) CB6 (1.05uM) DSMI (2.08 uM) 3.336 5 n ¥y 6.4960 K n &n  kinlDA 7.71
BE (0.23rM)k! CB7 (0.23rV) C 1.9(x0.1) 10 0.81(+ 0.08) kinDBA 7.38
BE (0.2 uM) CB7 (0.3 pM) C 6005 M®[ 0.4(x0.1) kinDBA 7.23n
BE (1.2 uM) CBT (1 uM) q 24705 N  0.23(x0.03) kinDBA 7.03
MDAP (71 nM) CB7 (72 nM) C 24605 n®p 9005 mM&y kinDBA 9.43N
BEe! (50 uM) 3.06p n®+ 3765 n&m kinGDAFO 5.18I
MDARe (25 uM) 2505 n®yr 3105 n&m kinGDAFO 5.181
BE (2 uM) 4165 n®Wr 3605 n&H kinGDA 7.050
BE (2 pM) 4505 n®Wc 4105 n&H kinDA 7.050
nandrolone(2 pM) CB7 (2 uM) - - - -
BE (50 uMm) 2305 n®r 2005 n&H kinGDA 7.050
BE (50 uM) 2405 n®yp 2165 n&®H kinGDAFO 7.081
MDAP (40pM) 9205 n®+ 8205 n&y kinGDA 7.081
MDAP (40 pM) 9205 n®t+ 83065 n&y kinGDAFO 7.091
7005 N4y 8705 n&m kinGDA 5.91M
cholesteradll (2.5 uM) CB7 (2.2 uM) o . .
7.0xn omH i1 8765 n&m kinGDAFO 5.91M
BE (50 uM) : , :
) 4265 n4nr 2065 n&m kinGDA 6.25N
estradiol (3.9 pM) CB7 (3.9 u™m) ) ] .
4306 n%nr 2165 n&m kinGDAFO 6.25N
AdOH(5 uM) CBHI (1 uM) BE(1.2 uM) 1705 Ny 66xndnd i kinIDA 10.41
(+}fenchone(5.1 pM) CB70.25 pM) BE (2.5 pM) 9.2¢05)10  3.2(x0.1)16®  kinGDA 7.45
norcamphor(0.35uM) CB7(0.25uM) BE (32 uM) 15(+0.1)10  9.8¢03)102  kinGDA 8.18
MPCP (0.pM) CBg0.1 pM) 1.2(+0.60 1’7M 3.0(x1.60 i&s kinDBA 12.5901
MPCP (0.2 pM) CB&1(0.2 uMm) G 2005 M®s; 5105 M&c kinDBA 12.591
116 Nn®nyN 6865 né&n kinGDA 8.19N
nandrolone(1 uM) CB8 (1 um) MPCP (50 uM) i o
116p Nn®N 71(xn dHE T kinGDAFO 8.19n
) 166p N+ 1.1(£0.1) kinGDA 6.191
prednisolone (5 uM) . . .
1565 Nt 1.1(x0.1) kinGDAFo 6.191
CBS8 (5 pM) MPCP (50 uM) - : _ -
6405 n®r 5805 n&®H kinGDA 8.04i
testosterone (5 uM) . . ) )
6.4(xn ®PHV T 58065 n&H kinGDAFO 8.04i
2.08(x0.B0 i’V 5.77(x0.37 kinGDA 6.56K
FeCpOH 0.8 M) CB&1(0.56puM)  MPCP (5.25M) ,
204(x01Di7v 5.67(x0.17  kinGDAF®  6.56K
1.22(+0.03 i7v  1.97(+0.09 KinGDA 6.794
AdOH (.4pM) CB& (1 M) MPCP 10 uM) ,
1.22(+0.00 i7v 1.92(+0.09  kinGDARFO  6.79K
warfarind (100 uM) HSA (20 puM) C 6.70 5 NWc 4.8(+0.6) kinDBA 5.15M
phenylbutazon®! (40pM) HSA (20 uM)  warfarin (100 uM) 6.60 5 N W 1.0(20.1) kinGDA 5.83N

If not stated differently all experiments have been conducted in deionized water at/@5i€an and standard deviation in parenthesis of
at least 3 independent measurementd in deionized water witt8.23 uM HCI! BE washromatographed on silica géMerck) column
eluting with ethanol and ater was freshly distilled three times from dilute KMnédlution ref.2 [d desalted CB7/CB8 was usétiin
sodium phosphate buffer (5@M). 1 H,O/ethanol (99.9/0.1n/n) mixture @ in PBSIM ref.1311 calculated using the formula presented in
ref.14 Ul ref 3K determined by ITGref.15. Note: kinDBA were conducted at several concentrations of the dye, fitted to the DBA algorithm
and kinetic rate constants averaged. The ESI comprises exemplified data.
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4.3.1 CB® DSMI

1.0 A

0.8 4
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norm
em

K,=7.99-10°M"

/
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0.2 4
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Fig. S1: Representative DBA binding isotherm determined by fluorescence intensity variations
( & =519n m,em =575 nm) of DSMI (1.21 pM) and CB6 (07 2.94 uM) in water at 25°C. Acquired data
is depicted as gray dots and fitted data as red line.

1.0 4
0.9 4
e 084 I
g5 kinDBA
07 k, =1.95-10%s" M

Koy =24.425"

0.6—- ‘

0.00 0.05 0.10 0.15

time (sec)
Fig. S2: Representative DBA kinetic binding curve determined by fluorescence intensity variations

( & =450n m,em =675 nm) of DSMI (0.27 uM) and CB6 (0.28 uM) in water at 25°C. Acquired data are
depicted as gray dots and fitted data as red line.
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4.3.2 CB® 4-MBA

1.0qe

0.8

K,=5.13-10"M"

0.4

0.2 1

0.0

T T M T T T T T
0.00 9.20x107 1.84x10°° 2.76x10°° 3.68x10°

[4-MBA], (M)

Fig. S3: Representative IDA binding isotherm determined by fluorescence intensity variations
( & =519Nn m,en=0675 nm) of DSMI (2.11 pM), CB6 (1.03 pM) and 4-MBA (0-3.87 uM) in water (3.87
UM HCI) at pH 7 at 25°C. Acquired data is depicted as gray dots and fitted data as red line.

1.0 4
0.8 kinIDA
k, =333-10"s'™m"
06 k., =649-107s"
£
25
0.4
0.2
0.0
T T T T T T T T T T T T T
0 50 100 150 200 250 300
time (sec)

Fig. S4: Representative IDA kinetic binding curve determined by fluorescence intensity variations
( & =519n m,em =575 nm) of DSMI (2.08 uM), CB6 (1.05 uM) and 4-MBA (8.23 uM) in water (8.23
UM HCI) at pH 7 at 25°C. Acquired data are depicted as gray dots and fitted data following the competitive
binding model (Eqg. S14) as blue line.
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4.3.3 CBHBE

1.0 4

©
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Fig. S5: Representative DBA binding isotherm at 25°C determined by fluorescence titration
( & =345n m,enm =500 Nm) of chromatographically purified BE (0.034 uM) with CB7 (01 0.35 pM) in
water freshly distilled three times from dilute KMnO4 solution. Acquired data are depicted as gray dots

and fitted data as red line.

1.0
0.8
£ _06] kinDBA
o 1 ki, =1.9:107 s M’
0.4 Kyt = 0.81 s
0.2
0.0 - . : . . . . .
0.0 0.5 1.0 1.5 2.0
time (sec)

Fig. S6: Representative DBA kinetic binding curve at 25°C determined by fluorescence intensity varia-
t i 0 nRs=345: m,en =500 Nm) of chromatographically purified BE (0.23 puM) with CB7 (0.23 uM) in
water freshly distilled three times from dilute KMnO, solution. Acquired data are depicted as red line and

fitted data as black line.
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1.0
0.8
0.6 kinDBA
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g8 k. .=04s"
out™ ¥
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Fig. S7: Representative DBA kinetic binding curve determined by fluorescence intensity variations
( & =465n m, em =625 nm) of BE (0.2 uM) and CB7 (0.3 uM) in water at 25°C. Acquired data are
depicted as gray dots and fitted data as red line.

4.3.4 CBHMDAP

1.0 H (]

0.9

0.8 4

kinDBA

norm
em

= k, =24-10"s'M"
el Kout=9.0-107s"
0.6
0.5
T T T T T T T T T 1
0 1 2 3 4 5 6
time (sec)

Fig. S8: Representative DBA kinetic binding curve determined by fluorescence intensity variations
(& =339 n m,em =454 nm) of MDAP (71 nM), and CB7 (72 nM) in water at 25°C. Acquired data are
depicted as gray dots and fitted data as red line.
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4.3.5 CB®nandrolone
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Fig. S9: Representative GDA kinetic binding curve determined by fluorescence intensity variations
( e =462 nm, ema& 540 nm) of BE (2 pM), nandrolone (2 uM) and CB7 (2 pM) in water at 25°C. Ac-
quired data are depicted as gray dots and fitted data following the competitive binding model (Eq. S14)
as red line.

1.0 4@
0.9 4 kinlDA
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0.8 - ko =4.1-10"%s"
E
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Fig. S10: IDA kinetic binding curve determined by fluorescence intensity variations ( & = 462 nm,
&m = 540 nm) of BE (2 uM), nandrolone (2 pM) and CB7 (2 pM) in water at 25°C. Acquired data are
depicted as gray dots and fitted data following the competitive binding model (Eq. S14) as blue line.
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1.0 A

0.8
kinGDA
k, =23-10°s'M"
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Fig. S11: Representative GDA kinetic binding curve determined by fluorescence intensity variations
( & =462n m,em =540 nm) of BE (50 uM), nandrolone (2 pM) and CB7 (2 uM) in water at 25°C. Ac-
quired data are depicted as gray dots and fitted data following the competitive binding model (Eq. S14)
as red line and following the pseudo-first order model (Eq. S22) as green line.
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£ os kinGDA
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Fig. S12: Representative GDA kinetic binding curve determined by fluorescence intensity variations
(=343 neww 454eam) of MDAP (40 pM), nandrolone (2 puM) and CB7 (2 uM) in water at 25°C.
Acquired data are depicted as gray dots and fitted data following the competitive binding model (Eq. S14)
as red line and following the pseudo-first order model (Eq. S22) as green line.
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Fig. S13: Representative GDA kinetic binding curve determined by fluorescence intensity variations
(& =462 n m,em =650 nm) of BE (50 uM), nandrolone (2 uM) and CB7 (2 uM) in in sodium phosphate
buffer (50 mM) at 25°C. Acquired data are depicted as gray dots and fitted data following the pseudo-
first order model (Eqg. S22) as green line.
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Fig. S14: Representative GDA kinetic binding curve determined by fluorescence intensity variations
(&&=343 na¥454am) of MDAP (25 puM), nandrolone (2 uM) and CB7 (2 uM) in sodium phosphate
buffer (50 mM) at 25°C. Acquired data are depicted as gray dots and fitted data following the pseudo-
first order model (Eg. S22) as green line.
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4.3.6 CB® cholesterol
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Fig. S15: Representative GDA kinetic binding curve determined by fluorescence intensity variations
(& =462n m,em =650 nm) of BE (50 uM), cholesterol (2.45 uM) and CB7 (2.22 pM) in water/ethanol
(99.9/0.1, n/n) mixture at 25°C. Acquired data are depicted as gray dots and fitted data following the

competitive binding model (E
green line.

4.3.7 CBb estradiol
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Fig. S16: Representative G

g. S14) as red line and following the pseudo-first order model (Eq. S22) as
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DA kinetic binding curve determined by fluorescence intensity variations

(& =462n m, em =650 nm) of BE (50 uM), estradiol (3.9 uM) and CB7 (3.9 uM) in water at 25°C.

Acquired data are depicted a
as red line and following the

s gray dots and fitted data following the competitive binding model (Eq. S14)
pseudo-first order model (Eq. S22) as green line.
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4.3.8 CB7(desalted) BE
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Figure S17: Representative DBA binding isotherm determined by fluorescence intensity variations
( & =440 n m,em =9642 Nm) of desalted CB7 (1.15 puM) and BE (0-3.2 uM) in water at 25°C. Acquired
data are depicted as gray dots and fitted data as red line.
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Figure S18: Representative DBA kinetic binding curve determined by fluorescence intensity variations
( & =430n m,em=9630 nm) of BE (1.2 uM) and desalted CB7 (1 uM) in water at 25°C. Acquired data
are depicted as gray dots and fitted data as red line.
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4.3.9 CB7(@esaltedp adamantanol
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Figure S19: Representative IDA binding isotherm determined by fluorescence intensity variations
(& =378nNn mMm,em=2427.5 nm) of MDAP (3.0 uM), desalted CB7 (2.0 uM) and AdOH (0-6 uM) in water
at 25°C. Acquired data are depicted as gray dots and fitted data as red line.
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Fig. S20: Representative IDA binding curve determined by fluorescence intensity (aex. = 430 nm and &em
= 530 nm) of BE (1.2 uM), CB7 (1 pM) and adamantanol (5 pM) in water at 25°C. Acquired data are
depicted as gray dots and fitted data following the competitive binding model (Eg. S14) as blue line.
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4.3.10 CBB (+)fenchone
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Fig. S21: Representative IDA binding curve determined at 25°C by fluorescence intensity variations
( & =345n m,em =603 nm) of chromatographically purified BE (5.0 uM), (+)-fenchone (0 - 23 pM) and
CB7 (10.2 uM) in water freshly distilled three times from dilute KMnO, solution. Acquired data are de-
picted as black dots and fitted data as red line.
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Fig. S22: Representative GDA kinetic binding curve determined at 25°C by fluorescence intensity vari-
at i odxs 346 @mm,en =8505 nm) of chromatographically purified BE (2.5 uM), (+)-fenchone (5.1 uM)
and CB7 (0.25 puM) in water freshly distilled three times from dilute KMnO4 solution. Acquired data are
depicted as black line and fitted data following the competitive binding model (Eq. S14) as red line.
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4.3.11 CB® norcamphor
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Fig. S23: Representative GDA kinetic binding curve determined at 25°C by fluorescence intensity vari-
at i ods 422 mm,en 9610 Nm) of chromatographically purified BE (32 puM), norcamphor (0.35 pM)
and CB7 (0.25 uM) in water freshly distilled three times from dilute KMnO, solution. Acquired data are
depicted as black line and fitted data following the competitive binding model (Eq. S14) as red line.
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Fig. S24: Representative DBA kinetic binding curve determined by fluorescence intensity vari-
ations (@exc = 366 nm, @m = 533 nm) of MPCP (0.2 uM) and CB8 (0.1 puM) in water at 25°C.
Acquired data are depicted as gray dots and fitted data as red line. Note: Data was smoothed

before fitting (25 points Savitzky-Golay).
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4.3.13 CBB6 nandrolone

Fig. S25: Representative GDA kinetic binding curve determined by fluorescence intensity variations
( & =366 NM, em& 533 nm) of MPCP (50 uM), nandrolone (1 uM) and CB8 (1 uM) in water at 25°C.
Acquired data are depicted as gray dots and fitted data following the competitive binding model (Eq. S14)
as red line and following the pseudo-first order model (Eq. S22) as green line.

4.3.14 CBB testosterone

Fig. S26: Representative GDA kinetic binding curve determined by fluorescence intensity variations
( & =366 Nnm, ema& 533 nm) of MPCP (50 pM), testosterone (5 uM) and CB8 (5 pM) in water at 25°C.
Acquired data are depicted as gray dots and fitted data following the competitive binding model (Eq. S14)
as red line and following the pseudo-first order model (Eq. S22) as green line.
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