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Supplementary Fig. 1. A) Plot of the two first principal components (PC1 and PC2) of the
combined ChEBI and Drugbank datasets. Compounds from the ChEBI and Drugbank datasets
shown as grey and orange symbols, respectively. Green circles highlight compounds studied
experimentally in this work B) /n vitro assays of small-molecule ligands showing weak or no
effects on human POR proteoliposome activity. Bar charts display activity normalized to DMSO
controls in the Cytc, MTT and RS assay, respectively. Mitomycin C acts as a specific
inhibitor/antagonist towards RS reduction (54+6 % of control), but is directly reduced by POR .
The remaining compounds have no statistically significant effect on POR function at the tested
concentrations. Therefore, further studies at higher concentrations, or single molecule level or on
cells were not performed. Error bars represent mean + SD of independent replicates normalized to



controls with error propagation (n=2-6; see Supplementary Table 3 for exact value of n for each
experimental condition). Overlapping data points appear shaded. The level of significance
determined by one-way ANOVA and Tukey’s HSD test correcting for multiple comparisons is
marked by asterisk symbols (* p<0.05; ** p<0.01; *** p<0.005; see Supplementary methods for
details).
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Supplementary Fig. 2. Sequence alignment between human, rat and sorghum bicolor POR. The
POR protein sequences were obtained from NCBI protein database and aligned using ClustalW
(www.ebi.ac.uk/clustalw) and prepared for visualization with CLC Protein Workbench (CLC Bio,
Aarhus, Denmark). We used the amino acid sequences of Homo sapiens (NCBI: NP_000932.3),
Rattus norvegicus (NCBI: NP_113764.1), and Sorghum bicolor (NCBI: XP_002444097.1). The
human and rat POR are almost identical (>94% sequence identity), while human and sorghum
POR shares 38% sequence identity. Core structural elements of flavin and NADPH binding are
conserved across species as we have shown previously >3. A large number of disease-causing
mutations in POR have been identified, and several of the residues involved in docking of
compounds tested in this manuscript are located at or around these places *.
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Supplementary Fig. 3. Potential ligand binding sites and docking of small-molecule ligands on
rat POR. A) SiteMap analysis on human POR in a compact conformation (PDB 3QE2; left) and
rat POR in an extended conformation (PDB 3ES9; right) identifying five possible ligand binding
sites (Sites I-V) on both isoforms. Sites I-III display SiteScore and Dscore values indicating that
ligands may bind to these sites with sub-micromolar affinity (see Supplementary Table 1). Note,
Sites I-V on human POR do not completely align with Sites I-V on rat POR. B) Binding of small-
molecule ligands on rat POR in an extended conformation (PDB 3ES9). Ligands are displayed in
green, while cofactors are displayed in yellow. C) Predicted binding of cyclophosphamide, dhurrin
and rifampicin in Site I. All amino acid residues (blue) and cofactors (yellow) within 5 A from the
respective ligands are displayed. Cyclophosphamide is predicted to form H-bonds to A475 (2.8 A)
and E477 (3.1 A). Dhurrin is predicted to form H-bonds to E477 (3.5 A), R567 (2.8 A), W677 (3.3
A), S678 (2.7 A and 2.8 A), NADPH (2.6 A) and FAD (2.9 A, 3.0 A, 3.1 A). Rifampicin is
predicted to form H-bonds to R567 (3.0 A), NADPH (2.9 A and 3.0 A) and FAD (3.3 A), and pi-
pi interactions with NADPH (3.7-4.3 A). See Supplementary Table 2 for predicted binding
energies.
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Supplementary Fig. 4. Predicted docking conformations of small-molecule ligands on human
POR (PDB 3QE2) in Site Ia (A) and Site Ib (B). All amino acid residues (blue) and cofactors
(yellow) within 5 A from the respective ligands (green) are displayed. In Site Ia,
Cyclophosphamide appears to bind in a cavity with the chlorines tightly fitting into a groove partly
formed by NADPH. It is predicted to form H-bonds to W679 (3.3 A) and NADPH (2.6 A). Dhurrin
also binds in a cavity between NADPH and FAD with predicted H-bonds to T538 (2.9 A), R570
(3.2 A), R636 (2.9 A) and pi-pi interactions with W679 (3.6-4.2 A). Rifampicin is predicted to
form pi-pi interactions with FAD (3.6-4.3 A), a H-bond to S680 (2.8 A) and two H-bonds to
NADPH (2.4 A and 3.2 A). Notably, amino acid residues G539 and R600 which are within 5 A
from the three ligands in Site Ia are both associated with POR deficiency. Pathogenic mutations
G539R and R600W both cause disorder of sexual development due to low production of sex
steroids >°. In Site Ib, cyclophosphamide is predicted to form H-bonds to A475 (2.8 A) and E477
(3.1 A). Dhurrin is predicted to form H-bonds to E477 (3.5 A), R567 (2.8 A), W677 (3.3 A), S678
(2.7 A and 2.8 A), NADPH (2.6 A) and FAD (2.9 A, 3.0 A, 3.1 A), and rifampicin is predicted to
form H-bonds to R567 (3.0 A), NADPH (2.9 A and 3.0 A) and FAD (3.3 A), and pi-pi interactions
with NADPH (3.7-4.3 A).
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Supplementary Fig. 5. Key parameters for MD simulations of the top scoring conformations
obtained by docking on human POR (PDB 3QE2) and displayed in Supplementary Fig 3. A) 3D
representation of one of the systems subjected to MD simulations primarily illustrating the water
molecules populating the orthorhombic box (left), the same system with the water molecules
undisplayed (right, same coloring as on Supplementary Fig 3, purple spheres are sodium ions, and
numerical details on the system (middle). B) Ca root-mean-squares-deviations (RMSD) for the
five protein-ligand complexes shown in Supplementary Fig 3 showing that the complexes remain
stable during the MD simulations after an initial equilibration phase. C) Primary protein-ligand
contacts encountered during the MD simulations for the five complexes (H-bonds are green, water
bridges are purple, ionic contacts are pink and water bridges are blue).
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Supplementary Fig. 6. A) Structure of human POR (PDB 3QE2) highlighting tryptophan
positions (red spheres). Flavin cofactors are displayed in grey. B+C) Intrinsic fluorescence
quenching of human POR in microsomes (B) and ShPOR2b in detergent (C) by ligands (dhurrin,
cyclophosphamide, and rifampicin). Glucose was used as a negative control. Fluorescence of POR
showed decreased intensity after addition of 100uM of each of the ligands confirming their binding
on POR. All spectra are corrected for background (i.e. buffer and ligand contribution).
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Supplementary Fig. 7. Control spectra and calibration of small-molecule ligands on Cytc,
resorufin and MTT spectral properties. A) Control spectra showing that neither cyclophosphamide
nor dhurrin induce any photophysical effects on Cytc absorbance, resorufin emission nor MTT
absorbance. B) Control spectra of rifampicin on Cytc absorbance, resorufin emission (540 nm
excitation) and MTT absorbance. Rifampicin does not significantly affect the absorbance readout
of Cytc nor MTT at the relevant wavelengths (550 nm and 610 nm, respectively), however
resorufin emission is quenched by rifampicin in a concentration dependent manner (10-100 uM
rifampicin). C) Calibration curve showing a linear correlation between rifampicin concentration
and fluorescence intensity of resorufin extracted at the 585 nm emission peak (blue curve). To
account for fluorescence quenching in the presence of rifampicin, a calibration was performed (red
curve). Error bars represent mean + SEM of three independent measurements. All rifampicin
measurements presented in this study have been calibrated accordingly (RS assay only). A-B) Each
spectrum represents the mean + SEM of three independent measurements (shaded area).
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Supplementary Fig. 9. Raw activity traces of an experiment on Sh POR2b proteoliposomes in A)
Cytc assay and B) RS assay. The linear region of each trace was used to quantify activity.
Rifampicin traces are calibrated according to Supplementary Fig 7 and the activity is extracted
after the lag phase (discussed in panel C). Each trace represents the mean = SD of three
independent measurements (shaded area). C) Rifampicin induced a lag phase in SHPOR2b
proteoliposome activity towards RS. Time trajectories of emission intensity are shown in the
presence of varying rifampicin concentrations (0-200 uM). Reaction rates were extracted after the
lag phase for all screening and dose-response experiments. Each trace represents the mean + SD
of triplicate measurements (shaded area). We note that the lag phase is only observed for the
SHPOR2D isoform towards RS. It is not apparent using human POR in neither detergent micelles
nor proteoliposomes. Deciphering the mechanism underlying the lag phase extends beyond the
scope of this work, however, is worth investigation in future studies.



A Rifampicin Cyclophosphamide Dhurrin
140 20 uM 100 pM 100 pM
50 uM 200 uM 200 uM
120
3 100
£ . Kk I
2 *kk
2 g0 i ‘ Hkk 8
g
®
° H *kk
2 60 Hkk
]
T
« I *kk
40
-
20
0 8
< & < & < &
o‘(\z '010( o‘(\e 'o“y( <§°z &
N 2 N 2 N 2
&oé\ ?€ \Oé\ < \°é\ &
&) [ [
120 120
£ 100 ~ 100
< g
2 80 t > 80
2 s
S 60 g 60
o ©
o g
2 40 S 40
= =
3 5 &
« 201 s assay (IC50: 535 uM)
0{ — RSassay (IC50 = 73+12 uM) 0] — cytC assay (1C50: 123 um)
1076 10°° 1074 1077 1076 10-5 1074 1073
[Rifampicin] (M) [Dhurrin] (M)
C Rifampicin (RS assay) Dhurrin (RS assay) Dhurrin (CytC assay)

4000000

3000000

2000000

Intensity (arb. units)

1000000

Intensity (arb units)
N
8
3

014

75 100 125 150 175 6
Time (s)

25 so0

20 a 80

0 60
Time (s)

100

— 0.0uM
0.1uM
— 1.0uM
— 10.0uM
50.0 uM
— 100.0 uM
200.0 uM
1000.0 uM
No POR

0.12

0.10
¢
50.08
£

5
20,06

A

0.04
0.02

0.00

— 0.0uM
0.1uM
1.0uM

— 10.0uM
50.0 uM

—— 100.0 uM
1000.0 uM
No POR

25 50 75 100 125 150
Time (s)

Supplementary Fig. 10. /n vitro assays of small-molecule ligands on SPPOR2b in detergent
micelles. A) Bar chart displaying POR activity normalized to controls in the Cytc and RS assay,
respectively. Error bars represent the mean = SD of independent measurements normalized to
controls with error propagation (n=3-12; see Supplementary Table 5 for exact value of n for each
experimental condition). Overlapping data points appear shaded. The level of significance
determined by one-way ANOVA and Tukey’s HSD test correcting for multiple comparisons is
marked by asterisk symbols (* p<0.05; ** p<0.01; *** p<0.005; see Supplementary methods for
details). B) Dose-response curves of rifampicin (left) and dhurrin (right). IC50 values are depicted
in the figure legend (low micromolar range). Error bars represent mean + SD of three independent
measurements normalized to controls with error propagation C) Raw activity traces of SbBPOR2b
underlying the dose-response curves. The linear region of each trace was used to quantify activity.
For rifampicin traces, the activity was extracted after the lag phase according to Supplementary
Fig 7. Each trace represents the mean+SD of three independent measurements (shaded area).
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Supplementary Fig. 11. A) In vitro Michaelis-Menten kinetics displaying the effect of small
molecule ligands on ShPOR2b activity of reducing Cytc in liposomes. Error bars represent the
mean + SD of independent measurements (n=3 for cyclophosphamide, dhurrin and rifampicin; n=6
for POR w/o ligand except for 25 uM cytc where n=3). Note, overlapping data points appear
shaded. B) Overlay of Michaelis-Menten fits from panel A (left) and table of extracted Ky and
Vmax parameters (right) showing the effect of each ligand. All three ligands increase Vmax as
compared to control suggesting non-competitive binding, while dhurrin and rifampicin also affect
Kwm suggesting uncompetitive binding. Uncertainties of Vmax and Kwm are extracted from the
standard error of the fit.
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Supplementary Fig. 12. Representative raw TIRF mlcroscope images and smFRET traces. A)
Representative TIRF microscope images displaying one field-of-view (82x82 pum) of a surface
with diffraction-limited, immobilized, dual-labelled Sh POR2b in nanodiscs excited at 532 nm and
640 nm, respectively. The images were acquired using emission filters optimized for Cy3 and Cy5
fluorophores (see Supplementary methods) and show one frame from movies recorded at 200 ms



temporal resolution. The number of recorded movies were 69, 26, 36 and 31 for native POR,
rifampicin, cyclophosphamide and dhurrin, respectively. Data were collected from at least three
different microscope coverslips for each experimental condition. B) Representative smFRET
traces at each experimental condition. Every trace has four panels: The top panel displays donor
(green) and acceptor (red) intensities at 532 nm excitation. The second panel displays acceptor
intensity (red) at 640 nm excitation using ALEX. The third panel displays the FRET value (orange)
calculated with calibration factors, and idealized FRET value determined from HMM fitting
(blue). The fourth panel displays the donor-acceptor stoichiometry, which should ideally be 0.5 at
a 1:1 donor-acceptor ratio. Some of the depicted traces display a static FRET value while others

display transitions between long-lived equilibrium states. The x-axis represents frames (frame rate:
5.
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Supplementary Fig. 13. Correction factors, fluorescence cross correlation and BIC analysis of
smFRET data. A) Determination of f and y correction factors from global fitting of ALEX
smFRET data following published methodology ¢ (top), and 2D histograms displaying smFRET
data after applying correction factors (bottom). B) Pearson correlation histograms of SOPOR2b
smFRET data in the native form and in the presence of rifampicin, cyclophosphamide and dhurrin,
respectively, displaying no autocorrelation in agreement with recent published data 7. C)
Simulation of smFRET traces displaying the mean cross correlation of simulated donor and
acceptor intensities for varying temporal resolution in agreement with earlier studies of fast
conformational transitions on GPCRs °. A two-state kinetic model with a 95% transition
probability between each conformational state was used to simulate donor and acceptor trajectories
without bleaching. 8% gaussian noise was added to each trace to mimic experimental uncertainty.
The traces were subsequently binned using bin sizes varying from 1 to 100 to mimic various
temporal resolutions. Increasing the bin size (i.e. average number of transitions per frame) results
in loss of anticorrelation. Data display mean + SD of 1024 simulated traces. D) Bayesian
Information Criterion (BIC) scores of pooled ShPPOR2b smFRET data (n=418 single molecules)



from fitting gaussian mixture models ranging from 2 to 7 gaussians. The lowest BIC score is
obtained with a 5-state gaussian mixture model. Error bars represent mean + SEM from
bootstrapping (n=20 bootstrap iterations). E) Fraction of smFRET traces showing dynamic
transitions as a function of temporal resolution. The fraction of traces showing transitions increases
slightly when decreasing temporal resolution from 200 ms to 1 s, indicating that traces do not
display an ensemble average but rather transitions between long-lived equilibrium states. The
increase in observed transitions at 1 s as compared to 200 ms temporal resolution is caused by
longer observation times allowing for more transitions to occur before photobleaching. A-B) N
represents the number of single molecules at each experimental condition.
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Supplementary Fig. 14. Raw TLC images of CYP17A1 activity assay (A) and CYP21A2 activity
assay (B) in H295R cells at 100 uM and 10 pM ligand concentrations. Cells were incubated with
ligand for 24 h before adding radiolabeled substrate and probing activity. Radiolabeled substrates
and products were visualized on a Phosphorlmager and quantified using Multi Gauge software. C)
CYP17A1 and CYP21A2 assay at 100 pM rifampicin upon 4 h of incubation. A-C) Note, images
are vertically sliced to juxtapose lanes that were non-adjacent in the original gels. Ligand effects
are normalized to their respective blanks and DMSO controls before quantitative comparison
between gels.



I Prntein[ Site ] SiteScore [ Dscore [Volume(AZ)] Exposure I Enclosure ! defining the site

97,101,104,105,214,217,218,220,221,224,225,228,235,240,241,242,243,244,245,357,360,361,375,381,382,384,385,3

3ES9 Site Il 1,06 0,98 584 0,56 0,79 87.388,446,447,448,449,450
site| 1,00 0.96 751 0,59 070 291,297,298,299,325,326,327,328,330,333,378,379,424,426,428,429,432,452,453,454,455,474,475,476,477,478,484,
! ! ! ! 485,486,487,488,489,492,493,495,496,533,534,535,536,567,631,632,634,636,677,678,752,753
Site Il 0,93 0,95 273 073 0,61 222,153,200,201,202,203,204,205,215,218,219,222,225,226,229,230,382,383,404,406,407,408,409,410,411,412,413,
Site IV 0,84 0,74 158 0,63 0,62 290,291,292,293,294,302,304,470,541,545,569,570,571,572,573,574,575,576,577,578
Site V 0,71 0,65 128 0,75 0,58 228,229,230,232,233,234,235,240,241,387,388,390,391,403
69,75,78,79,81,87,89,90,91,92,93,95,96,97,99,100,102,103,104,105,106,107,108,111,112,113,114,115,116,118,119,1
20,143,149,150,151,178,181,211,212,213,214,215,216,220,223,224,227,228,231,237,238,243,244,245,246,247,248,2
3062 site1 1,03 0,98 2088 0,53 074 62,266,267,278,279,280,281,282,294,299,300,301,302,313,314,315,316,317,318,326,353,354,355,357,358,359,360,3

61,362,363,364,365,366,378,379,380,381,382,383,384,385,386,387,388,390,391,409,410,411,412,419,424,427,430,4
48,449,450,451,452,453,454,455,456,457,458,477,478,479,480,481,494,498,515,516,517,518,536,537,538,539,570,6
33,634,636,638,679,680,751,752,753
90,143,144,145,146,147,148,149,150,153,179,180,181,182,183,184,318,319,322,458,466,516,517,518,519,520,521,5
Site Il 1,00 0,98 689 0,55 0,70 22,523,524,525,526,527,546,549,550,553,628,630,631,635,636,637,639,640,642,643,647,666,669,670,672,674,675,6
76,677,678,751,752

263,264,265,270,272,273,286,328,329,330,331,332,333,334,336,371,375,376,380,381,382,383,427,428,429,431,432,

Site 11l 1,00 1,02 456 063 0,68 435,457,479,481,483,487,488,489,490,491,492,495,496,499,500,509,510,511,513,752
Site V/ 0,65 0,49 74 0,72 0,55 310,311,312,313,314,315,316,317,318,465,469,470
Site IV 0,60 0,53 78 0,71 0,55 293,294,295,296,297,572,574,575,576,577,578,579,580,581

Supplementary Table 1. Potential ligand binding sites on human POR in a compact conformation
(PDB 3QE2) and rat POR in an extended conformation (PDB 3ES9) identified from SiteMap
analysis. Sites I-III display SiteScore and Dscore values indicating that ligands may bind to these
sites with submicromolar affinity, while exposure and enclosure scores of sites I-II are close to the
average scores of tight-binding sites (0.49 exposure and 0.78 enclosure according to SiteMap
manual). Note, Sites I-V on human POR do not completely align with Sites I-V on rat POR.

[ protein [Ligand [ site | Gscore | Emodel [Residues within 5 A from the ligand
3ES9 Cyclophosphamide Site | -5.0 -40.5 E297, R298, H299, A475, V476, E4A77, YA78, R567, FAD, NADPH

Site Il -4.6 -32.2 -
Site V -4.4 -36.7
Site IV -4.2 -30.6 -
Site Ill -4.1 -32.3 -

Dhurrin Site | -7.0 -67.4 R298, V474, A475, V476, E477, Y478, T535, R567, W677, S678
Site Il -5.7 -56.8 -
Site V -5.2 -54.3 -
Site Ill -5.1 -47.8
Site IV -4.7 -44.9 -

Rifampicin Site | -4.6 -51.2 E297-L300 (ERHL), V474-E479 (VAVEYE), R567, R597, K602, S678

3QE2 Cyclophosphamide Site la -5.2 -45.3 V477, V479, P536-G539* (PGTG), G633, D634, M638, W679, S680, FAD, NADPH

Site |b -5.0 -45.3 Q90, 791, Q92, D150, A281, K282, A324, Y326, Q455, A456, Y458, F515, R517
Site Ill -4.5 -35.7 -
Site IV -4.1 -31.7
Site Il -3.9 -34.2
Site V -3.0 -22.4 -

Dhurrin Site Ib -6.7 -68.3 Y87, S89, Q90, G92, E9S, E118, E119, N151, M266, A281, K282, Y326, K360, Y376, Y377, R453, L454, Q455
Site la -6.3 -69.0 V477, G537, T538, G539*, R570, G633, D634, R636, W679, S680, FAD, NADPH
Site Ill -6.2 -67.1 -
Site Il -5.7 -60.5 -
Site V -5.6 -47.3 -
Site IV -5.3 -46.6 -

Rifampicin Site la -6.1 -83.6 R301, R427, V479, P536, T538, G539*, R570, R600*, G633-N637 (GDARN), W679, S680, FAD, NADPH
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Supplementary Table 2. Binding energies (Gscore; kcal/mol) and Emodel scores of small-
molecule ligands on human POR in a compact conformation (PDB 3QE2) and rat POR in an
extended conformation (PDB 3ES9) predicted from computational docking simulations. Only the
lowest energy score of each ligand in each site is considered. Amino acid residues within 5 A from
the docked ligands in Sites Ia and Ib of human POR and Site I of rat POR are shown. Human POR
residues associated with POR deficiency are marked as bold. G539R and R600W are both found
in patients with POR deficiency and cause disorder of sexual development due to low production
of sex steroids 2.



POR isoform Reconstitution Assay Ligand [Drug] (uM) ive activity iati error of the mean nobs (drug) nobs (control) n_dates

Fig 2
0 [ hPOR Liposomes Cytochrome C = Cyclophosphamide 10.0 106.5 5.8 2.4 6 6 2
1| hPOR Liposomes Cytochrome C  Dhurrin 10.0 110.1 11.0 5.3 4 6 2
2 | hPOR Liposomes Cytochrome C  Rifampicin 10.0 112.6 75 3.2 5 6 2
3 | hPOR Liposomes Cytochrome C = Cyclophosphamide 100.0 119.3 14.4 8.6 2 3 1
4| hPOR Liposomes Cytochrome C  Dhurrin 100.0 48.4 9.0 52 3 3 1
5| hPOR Liposomes Cytochrome C = Rifampicin 100.0 14.0 5.1 29 3 3 1
6 | hPOR Liposomes MTT Cyclophosphamide 10.0 100.3 6.2 4.0 2 3 1
7 | hPOR Liposomes MTT Dhurrin 10.0 87.7 6.6 3.8 3 3 1
8| hPOR Liposomes MTT Rifampicin 10.0 95.7 13.2 7.6 3 3 1
9 [ hPOR Liposomes MTT Cyclophosphamide 100.0 99.6 3.4 2.0 3 3 1

10| hPOR Liposomes MTT Dhurrin 100.0 95.9 25 1.5 3 3 1

11| hPOR Liposomes MTT Rifampicin 100.0 122.3 2.6 1.5 3 3 1

12| hPOR Liposomes Resazurin Cyclophosphamide 10.0 115.0 6.6 2.7 6 6 2

13| hPOR Liposomes Resazurin Dhurrin 10.0 105.2 9.8 4.0 6 6 2

14 | hPOR Liposomes Resazurin Rifampicin 10.0 132.4 5.2 241 6 6 2

15 hPOR Liposomes Resazurin Cyclophosphamide 100.0 103.6 10.1 5.8 3 3 1

16 | hPOR Liposomes Resazurin Dhurrin 100.0 81.7 5.8 3.3 3 3 1

17 | hPOR Liposomes Resazurin Rifampicin 100.0 312.1 16.0 9.2 3 3 1

Fig S1

18| hPOR Liposomes Cytochrome C = Amiodarone 10.0 95.6 9.8 4.0 6 6 2

19 | hPOR Liposomes Cytochrome C  Cimetidine 10.0 110.2 10.5 4.6 5 6 2

20| hPOR Liposomes Cytochrome C = Mitomycin C 10.0 101.1 13.6 79 3 3 1

21| hPOR Liposomes Cytochrome C  Ritonavir 10.0 108.0 6.1 2.6 5 6 2

22| hPOR Liposomes Cytochrome C = Warfarin 10.0 102.3 1.3 6.5 3 3 1

23| hPOR Liposomes Cytochrome C  Amiodarone 100.0 106.0 12.6 7.3 3 3 1

24| hPOR Liposomes Cytochrome C  Cimetidine 100.0 117.1 19.7 11.4 3 3 1

25| hPOR Liposomes Cytochrome C = Ritonavir 100.0 118.0 16.3 9.4 3 3 1

26 | hPOR Liposomes MTT Amiodarone 10.0 85.1 9.7 5.6 3 3 1

27 | hPOR Liposomes MTT Cimetidine 10.0 96.9 8.5 4.9 3 3 1

28| hPOR Liposomes MTT Mitomycin C 10.0 110.4 16.0 9.3 3 2 1

29 | hPOR Liposomes MTT Ritonavir 10.0 88.4 8.2 5.6 2 3 1

30 | hPOR Liposomes MTT Warfarin 10.0 118.4 12.7 7.3 3 2 1

31| hPOR Liposomes Resazurin Amiodarone 10.0 102.2 7.2 3.0 6 6 2

32| hPOR Liposomes Resazurin Cimetidine 10.0 107.0 1.1 45 6 6 2

33 | hPOR Liposomes Resazurin Mitomycin C 10.0 53.7 5.9 34 3 3 1

34 | hPOR Liposomes Resazurin Ritonavir 10.0 96.9 6.8 2.8 6 6 2

35| hPOR Liposomes Resazurin Warfarin 10.0 96.2 5.4 3.1 3 3 1

36 | hPOR Liposomes Resazurin Amiodarone 100.0 101.5 9.3 5.4 3 3 1

37 | hPOR Liposomes Resazurin Cimetidine 100.0 112.0 9.5 5.5 3 3 1

38| hPOR Liposomes Resazurin Ritonavir 100.0 95.9 7.8 4.5 3 3 1

Fig 3

39 | SbPOR2b Liposomes Cytochrome C = Cyclophosphamide 10.0 100.1 1441 4.8 6 12 2

40 | SbPOR2b Liposomes Cytochrome C  Dhurrin 10.0 127.6 2387 12.6 3 6 1

41 | SbPOR2b Liposomes Cytochrome C = Rifampicin 10.0 140.3 18.5 9.0 3 6 1

42| SbPOR2b Liposomes Cytochrome C = Cyclophosphamide 100.0 103.9 16.0 5.7 6 12 2

43 | SbPOR2b Liposomes Cytochrome C  Dhurrin 100.0 155.5 1741 7.6 3 6 1

44 | SbPOR2b Liposomes Cytochrome C  Rifampicin 100.0 178.8 347 18.6 3 6 1

45 | SbPOR2b Liposomes Resazurin Cyclophosphamide 10.0 98.1 21.0 10.3 3 6 1

46 | SbPOR2b Liposomes Resazurin Dhurrin 10.0 127.5 41.4 9.3 12 21 3

47 | SbPOR2b Liposomes Resazurin Rifampicin 10.0 101.7 15.5 6.3 3 6 1

48 | SbPOR2b Liposomes Resazurin Cyclophosphamide 100.0 108.3 19.4 7.3 5 9 2

49 | SbPOR2b Liposomes Resazurin Dhurrin 100.0 235.6 96.1 32.4 6 9 1

50 | SbPOR2b Liposomes Resazurin Rifampicin 100.0 85.0 13.2 55 3 6 1

Supplementary Table 3. Experimental details of in vitro activity assays on hPOR and SHPOR2b
reconstituted in proteoliposomes including number of replicates (nobs) for both ligand and DMSO
controls. Associated p-values were calculated based on one-way ANOVA and Tukey’s HSD test
correcting for multiple comparisons. The levels of significance are marked by asterisk symbols on
the corresponding bar charts (see Fig 1-3, Supplementary Fig 1 and Supplementary methods
“Statistical analysis of in vitro activity data” for details).



POR isoform Reconstitution Assay Ligand [Drug] (uM) Relative activity Standard deviation Standard error of the mean nobs (drug) nobs (control) n_dates

Fig 5A
0| hPOR Cells (NCI-H295R) CYP17 (17,20-lyase) Cyclophosphamide 10.0 110.7 12.9 75 3 3 3
1| hPOR Cells (NCI-H295R) CYP17 (17,20-lyase) Dhurrin 10.0 106.6 10.5 6.1 3 3 3
2| hPOR Cells (NCI-H295R) CYP17 (17,20-lyase) Rifampicin 10.0 84.7 12.9 7.4 3 3 3
3| hPOR Cells (NCI-H295R) CYP17 (17,20-lyase) Cyclophosphamide 100.0 132.3 7.9 46 3 3 3
4 | hPOR Cells (NCI-H295R) CYP17 (17,20-lyase) Dhurrin 100.0 795 6.9 4.0 3 3 3
5| hPOR Cells (NCI-H295R) CYP17 (17,20-lyase) Rifampicin 100.0 90.7 1.4 6.6 3 3 3
6 | hPOR Cells (NCI-H295R) CYP17 (17-OHase)  Cyclophosphamide 10.0 106.2 5.8 3.3 3 3 3
7 | hPOR Cells (NCI-H295R) CYP17 (17-OHase)  Dhurrin 10.0 107.6 5.6 3.3 3 3 3
8 | hPOR Cells (NCI-H295R) CYP17 (17-OHase)  Rifampicin 10.0 100.9 23 1.3 3 3 3
9 | hPOR Cells (NCI-H295R) CYP17 (17-OHase)  Cyclophosphamide 100.0 1111 1.0 0.6 3 3 3
10| hPOR Cells (NCI-H295R) CYP17 (17-OHase)  Dhurrin 100.0 90.6 12.0 6.9 3 3 3
11| hPOR Cells (NCI-H295R) CYP17 (17-OHase)  Rifampicin 100.0 111.1 13.1 7.6 3 3 3
12| hPOR Cells (NCI-H295R) CYP21 (21-OHase)  Cyclophosphamide 10.0 104.1 0.8 0.4 3 3 3
13 | hPOR Cells (NCI-H295R) CYP21 (21-OHase)  Dhurrin 10.0 103.1 5.3 3.1 3 3 3
14| hPOR Cells (NCI-H295R) CYP21 (21-OHase)  Rifampicin 10.0 96.9 3.1 1.8 3 3 3
15| hPOR Cells (NCI-H295R) CYP21 (21-OHase)  Cyclophosphamide 100.0 113.1 10.9 54 4 4 4
16 | hPOR Cells (NCI-H295R) CYP21 (21-OHase)  Dhurrin 100.0 44.0 10.8 5.4 4 4 4
17 | hPOR Cells (NCI-H295R) CYP21 (21-OHase)  Rifampicin 100.0 73.0 41 2.4 3 3 3
18| hPOR Cells (NCI-H295R) MTT cell viability Cyclophosphamide 10.0 87.9 3.5 1.7 3 8 1
19 | hPOR Cells (NCI-H295R) MTT cell viability Dhurrin 10.0 93.6 4.8 25 3 8 1
20| hPOR Cells (NCI-H295R) MTT cell viability Rifampicin 10.0 94.0 3.3 1.5 3 8 1
21| hPOR Cells (NCI-H295R) MTT cell viability Cyclophosphamide 100.0 81.4 2.6 1.1 3 8 1
22| hPOR Cells (NCI-H295R) MTT cell viability Dhurrin 100.0 88.1 3.4 1.6 3 8 1
23 | hPOR Cells (NCI-H295R) MTT cell viability Rifampicin 100.0 115.7 3.4 1.3 3 8 1

Fig 5B
24| hPOR Cells (NCI-H295R) CYP17 (17,20-lyase) Abiraterone 1.0 13.9 14.2 8.2 3 3 3
25| hPOR Cells (NCI-H295R) CYP17 (17,20-lyase) Abiraterone 10.0 37.3 19.5 11.2 3 3 3
26 | hPOR Cells (NCI-H295R) CYP17 (17-OHase)  Abiraterone 1.0 3.7 29 1.6 3 3 3
27 | hPOR Cells (NCI-H295R) CYP17 (17-OHase)  Abiraterone 10.0 8.8 3.9 23 3 3 3
28 | hPOR Cells (NCI-H295R) CYP21 (21-OHase)  Abiraterone 1.0 11.6 2.6 1.5 3 3 3
29 | hPOR Cells (NCI-H295R) CYP21 (21-OHase)  Abiraterone 10.0 14.1 4.7 2.7 3 3 3

Fig 5C
30 | hPOR Microsomes (JEG3) 19,00 CYP Cyclophosphamide 10 102.7 22.0 11.1 3 4 1
31| hPOR Microsomes (JEG3) 19,00 CYP Dhurrin 10 101.4 22.0 1.2 3 4 1
32| hPOR Microsomes (JEG3) 19,00 CYP  Rifampicin 10 80.7 19.9 10.5 3 4 1
33| hPOR Microsomes (JEG3) 19,00 CYP  Rifampicin 50 44.8 20.0 11.6 3 3 1
34 | hPOR Microsomes (JEG3) 19,00 CYP  Cyclophosphamide 100 108.5 215 12.4 3 3 1
35| hPOR Microsomes (JEG3) 19,00 CYP  Dhurrin 100 94.0 25.5 14.7 3 3 1
36 | hPOR Microsomes (JEG3) 19,00 CYP Rifampicin 100 319 10.6 6.1 3 3 1

Supplementary Table 4. Experimental details of CYP17A1, CYP21A2 and MTT cell viability
assays on NCI-H295R cell line and CYP19A1 assay on microsomes from JEG3 cells including
number of replicates (nobs) for both ligand and DMSO controls. Associated p-values were
calculated based on one-way ANOVA and Tukey’s HSD test correcting for multiple comparisons.
The levels of significance are marked by asterisk symbols on the corresponding bar charts (see Fig
5 and Supplementary methods “CYP17A1 and CYP21A2 activity assay in H295R cells”, “MTT
cell viability assay”, “CYP19A1 activity assay in JEG3 microsomes” and “Statistical analysis of
in vitro activity data” for details).



POR isoform Reconstitution Assay Drug [Drug] (uM) Relative activity iati error of the mean nobs (drug) nobs (control) n_dates

0| SbPOR2b Detergent Cytochrome C = Rifampicin 20.0 81.6 5.8 3.4 3 3 1
1| SbPOR2b Detergent Cytochrome C  Dhurrin 100.0 426 10.6 6.1 3 3 1
2| SbPOR2b Detergent Cytochrome C = Cyclophosphamide 200.0 101.6 9.0 5.2 3 3 1
3| SbPOR2b Detergent Cytochrome C  Dhurrin 200.0 49.2 9.4 4.2 5 5 2
4| SbPOR2b Detergent Resazurin Rifampicin 20.0 83.8 5.4 3.1 3 3 1
5| SbPOR2b Detergent Resazurin Rifampicin 50.0 69.3 3.9 22 3 3 1
6| SbPOR2b Detergent Resazurin Cyclophosphamide 100.0 112.8 27.2 9.1 9 9 3
7| SbPOR2b Detergent Resazurin Dhurrin 100.0 29.4 6.1 35 3 3 1
8| SbPOR2b Detergent Resazurin Dhurrin 200.0 37.3 28.8 8.3 12 19 6

Supplementary Table 5. Experimental details of in vitro activity assays on ShPOR2b
reconstituted in detergent including number of replicates (nobs) for both ligand and DMSO
controls. Associated p-values were calculated based on one-way ANOVA and Tukey’s HSD test
correcting for multiple comparisons. The levels of significance are marked by asterisk symbols on
the corresponding bar charts (see Supplementary Fig 10 and Supplementary methods ““Statistical
analysis of in vitro activity data” for details).
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