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Supplementary Figure 1. Characteristics of HiBiT-FZD constructs used in this study. A.
Schematic representation of HiBiT-FZDs used to study eGFP-WNT-3A binding. ss — signal
sequence. B. Source of receptor plasmid cDNA used to generate the N-terminally HiBiT-
tagged constructs. First and last amino acids of each Frizzled protein are shown. C. Cell surface
expression of HiBiT-FZDs as measured by NanoBiT luminescence (from the experiments
summarised in Figure 2B). Data are presented as means = SEM from n = 4 individual
experiments. D. TOPFlash reporter activity of transiently overexpressed HiBiT-FZDi.io in
AFZDi.10 HEK293T cells was assessed following 24hr stimulation with commercially-
available untagged WNT-3A (8.0 nM) in the presence of 10 nM C59 in the serum-free
conditions. Data are presented as means + SEM from » = 3 individual experiments. TOPFlash
and cell surface expression data were analyzed for differences with Brown-Forsythe and Welch

one-way analysis of variance (ANOVA); ** P <0.01, * P <0.05.

S-44



net BRET ratio

net BRET ratio

0.010+

0.005+

FZDg

M‘I " S
\Iuﬂ\ Mu ﬂ’ A WW HHHM\UN IrATF . A
i T

FZDg

-0.005-

S-5

T
] 5 10 15
[eGFP-WNT-3A] nM

20

Fig. S2

net BRET ratio

net BRET ratio

0.020+

0.015+

0.010+

0.005+

0.010+

0.005+

-0.005-

50

FZDg

100 150 200 250
time (min)

FZDg

5 10 15 20
[eGFP-WNT-3A] nM

eGFP-WNT-3A at:

* 83nM
° 42nM
* 2.1nM



Supplementary Figure 2. eGFP-WNT-3A binding to FZDs and FZDs A. Plots with
association binding to FZDs and FZDs from Figure 1 are presented with the enlarged scale on
the y-axis to confirm weak but detectable NanoBiT/BRET signal. B. Plots with saturation
binding to FZDs and FZDs from Figure 2 are presented with the enlarged scale on the y-axis

to confirm weak but detectable NanoBiT/BRET signal.
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Supplementary Figure 3. eGFP-WNT-3A binding affinity to Nluc-FZD4 and HiBiT-FZD4
is similar. A. Left. The scheme depicts the experimental set up of NanoBRET analysis of
equilibrium binding between the Nluc-FZDsand the eGFP-WNT-3A. Created with
BioRender.com. Right. Saturation binding of the eGFP-WNT-3A to human Nluc-FZD4 was
determined by the detection of NanoBRET in transiently overexpressing living HEK293 A cells
following 240 min incubation. Data points are presented as means + SEM from » = 3 individual
experiments, fitting a one-site specific binding model. B. Left. The scheme depicts the
experimental set up 1 of NanoBiT/BRET analysis of equilibrium binding between the HiBiT-
FZD4 and the eGFP-WNT-3A as used in the saturation binding experiments throughout this
study. LgBiT and furimazine were added after 240 min incubation with the fluorescent probe.
Created with BioRender.com. Right. Saturation binding of the eGFP-WNT-3A to human Nluc-
FZD4 was determined by the detection of NanoBRET in transiently overexpressing living
HEK293A cells following the 240 min incubation. Data points are presented as means + SEM
from n = 3 individual experiments, fitting a one-site specific binding model. C. Left. The
scheme depicts the experimental set up 2 of NanoBiT/BRET analysis of equilibrium binding
between the HiBiT-FZD4sand the eGFP-WNT-3A as used in the saturation binding
experiments throughout this study. LgBiT and furimazine were prior to the 240 min incubation
with the fluorescent probe. Created with BioRender.com. Right. Saturation binding of the
eGFP-WNT-3A to human Nluc-FZD4 was determined by the detection of NanoBRET in
transiently overexpressing living HEK293A cells following 240 min incubation. Data points
are presented as means + SEM from » = 3 individual experiments, fitting a one-site specific
binding model. D. Cell surface expression of Nluc-FZD4 and HiBiT-FZD4 from the two
experimental setups as measured by Nanoluc or NanoBiT luminescence. Data are presented as
means + SEM from »n = 3 individual experiments. Experiments were performed with eGFP-

WNT-3A batch 2.
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Supplementary Figure 4. Construct validation of FZD-FZD and FZD-CD86 fusion
proteins. Analysis of correlation between receptor expression levels and ligand affinity.
eGFP-WNT-3A saturation binding to FZD-FZD chimeras. A. Details of HiBiT-FZD-FZD
and HiBiT-FZD-CD86 constructs used to study eGFP-WNT-3A binding. First and last amino
acids of FZD N-terminal domain (NTD) and FZD core or CD86 for each construct are shown.
ss- signal sequence. B. Cartoon representation of HiBiT-FZD- constructs used to study eGFP-
WNT-3A binding. Created with BioRender.com. C. Cell surface expression of HiBiT-tagged
FZD-FZD chimeras as measured by NanoBiT luminescence (from the experiments
summarised in Figure 2B and 4B-D). Data are presented as means + SEM from n = 3-4
individual experiments. Expression data of FZD4, FZDs, FZDs and pcDNA are also depicted
in Supplementary Figure 1C. Statistical analysis was performed for FZD4-FZDs vs FZDy,
FZD4-FZDg vs FZD4, FZDs-FZD¢ vs FZDs, FZDs-FZD7 vs FZDs and FZDg¢-FZD4 vs FZDg
comparisons. D. Correlation between HiBiT-FZD4 expression upon transient overexpression
in HEK293A cells and corresponding Kq of eGFP-WNT-3A (batch 1 in black, batch 2 in red).
Data come from individual experiments (mean = SD) that were pooled and presented in Figure
2B and Supplementary Figure 3B. E. Saturation binding of eGFP-WNT-3A at FZD4-FZDs,
FZD4-FZDg and FZDs4 (data also present in Figure 2B) was determined by the detection of
NanoBiT/BRET in transiently overexpressing living HEK293A cells following 240 min
incubation. Data points are presented as means + SEM from n = 3-4 individual experiments.
eGFP-WNT-3A batch 1 was used in these experiments. F. Saturation binding of eGFP-WNT-
3A at FZDs-FZDs, FZDs-FZD7 and FZDs (data also present in Figure 2B) was determined by
the detection of NanoBiT/BRET in transiently overexpressing living HEK293 A cells following
240 min incubation. Data points are presented as means + SEM from n = 3-4 individual
experiments. eGFP-WNT-3A batch 2 was used in the experiments with FZDs-FZDs and FZDs-

FZD7, and eGFP-WNT-3A batch 1 was used in the experiments with FZD:s.
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G. Saturation binding of eGFP-WNT-3A at FZDs-FZD4 and FZDs (data also present in Figure
2B) was determined by the detection of NanoBiT/BRET in transiently overexpressing living
HEK293A cells following 240 min incubation. Data points are presented as means + SEM
from n = 3-4 individual experiments. eGFP-WNT-3 A batch 2 was used in the experiments with

FZDs-FZDs4, and eGFP-WNT-3A batch 1 was used in the experiments with FZDe.
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Supplementary Figure 5. Validation of eGFP-WNT-3A conditioned media (CM) Batch 1
and Batch 2 used in this study. A, D. GFP ELISA assay (GFP ELISA® kit, Abcam, ab171581)
to determine the concentration of eGFP-WNT-3A present in each CM preparation. B, E.
Western blotting (anti GFP, Santa Cruz Biotechnology, sc-9996) confirming presence of
soluble full length eGFP-WNT-3A in the CM. C, F. TOPFlash TCF reporter assay showing

activity of the indicated CM in HEK293T cells.
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