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Fig. S1. The transcriptional profiles of AR-LBD dimerization surface mutants differ from

that of the WT receptor.



Fig. S1 Legend. Summary of RNAseq experiments performed in triplicate for each cell line. A,
Representative crystal violet-stained cultures used to quantitate the colony formation capacity of
PC3 cells expressing WT or mutant AR. B, Relative viability fold change of CNT, WT, and mutant
AR-transduced cells in response to the antiandrogen, apalutamide. C, Volcano plots showing the
differential expression analysis between PC3-CNT and PC3-mut AR cells (V758A, Q799E, Y764C
and F755V as indicated), using DESeq?2 data. Genes with an absolute log2(fold change) > 1 and a
p value < 0.05 are labeled in red. D, Analysis of the mutant AR signatures against WT AR on the
KEEG Pathway database using GSEA. Note that the Y764C mutant is significantly enriched in
pathways related to pathogen infection and immune response activation. Normalized Enrichment
Score (NES) scale and False Discovery Rate (FDR) p value thresholds are indicated. E,
Transcription factor regulon enrichment heatmap using DoRothEA. Regulons with an adjusted
FDR p value < 0.05 on the NES are shown. Note the strong enrichment of the STAT2 transcription
factor in line with activation of the pathogen infection and inflammatory response pathways shown
in (D). F, Pathway activity heatmap using the Pathway RespOnsive GENes for activity Inference
(PROGENYy) algorithm. In line with data shown in (D) and (E), the JAK/STAT pathway is
significantly enriched in the Y764C mutant AR cells compared to both WT and other AR mutants.
G-H, RT-gPCR validation of AR transcriptional activity using canonical targets FKBP5 (G) and
TMPRSS2 (H). Also shown is the RT-qPCR validation for expression of the pioneer factor,
FOXAL, in WT and mutant AR transduced cells (1). RT-qPCR measurements were conducted in
triplicate (mean = SD are shown) and differences against WT-AR cells were calculated using a t-
test and considered significant at p values < 0.05. (*p < 0.05, ** p < 0.01, *** p <0.001 and ****

p < 0.0001).
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Fig. S2. Supraphysiological DHT concentrations suppress cell growth of AR-responsive cell

lines.



Fig. S2 Legend. A, Western blot analysis of total AR in the cell lines and derivatives used in the
current study. B to D, Analysis of the effect of AR expression in DU145 cells. B, Viability assays
comparing parental and AR-expressing cells upon DHT treatment. C and D, Quantification and
representative images of colony formation assays in parental and AR-expressing DU145 cells. Note
the significant reduction in viability and clonogenicity in AR-expressing cells upon DHT
stimulation. E to G, Analysis of the effect of AR expression in LNCaP cells. E, Viability assay of
LNCaP cells upon DHT treatment. F and G, Quantification and representative images of colony
formation assays in LNCaP cells. H to J, Analysis of the effect of AR expression in CRPC 22Rv1
cells. H, viability assays of 22Rv1 in response to DHT treatment. I and J, Quantification and
representative images of colony formation assays in 22Rv1 cells. Note that 22Rv1 cells express the
truncated AR variant lacking the LBD and therefore do not respond to DHT. K to M, Analysis of
the effect of AR activation upon DHT treatment in AR-negative RWPE-1 cells. K, Viability assays
of RWPE-1 cells upon DHT treatment. L and M, Quantification and representative images of
colony formation assays in RWPE-1 cells. Note that in RWPE-1 cells do not express AR and
similarly to parental PC3 and DU145 cells do not respond to DHT. Viability and clonogenic assays
were conducted in n=3 or n=6 as indicated (mean * SD are shown) and differences were calculated
using a t-test and considered significant at p values < 0.05. (*p < 0.05, **p < 0.01, ***p < 0.001

and ****p < 0.0001).
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Fig. S3. In solution and in silico characterization of AR-LBD dimer interface mutants.




Fig. S3 Legend. A and B, Thermal shift assay of purified WT and mutant AR-LBDs. The melting
curves of each sample (A) were analyzed to calculate their melting temperatures (B) (mean + SD,
n = 4). Differences against WT AR-LBD were calculated using the t-test and considered significant
at p values < 0.05. (*p < 0.05, ** p < 0.01, *** p < 0.001 and **** p < 0.0001). C, Comparison
between the experimentally determined melting temperatures (B) and the in silico calculated free
energies of unfolding and Van der Waals clashes with FoldX. D and E, Crystal packing in
monomeric (D, PDB 1T7T) and tetrameric AR-LBD (E, PDB 5JJM). Only the closest crystal
neighbors are shown. F and G, Partial sequence alignments of the AR-LBD sequence around
residue Arg761 (marked with a blue dot). Residues topologically equivalent to the Tyr740-11e800
sequence of human AR are compared to other steroid receptors (F) and to AR sequences from
different species (from fish to humans; G). Strictly conserved residues are white with black shading;
other conservative mutations are colored by conservation (the darker, the more conserved). Note
that Arg761 is strictly conserved among the different species of AR, but not in other steroid

receptors.
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Fig. S4. AR-LBD interface residue mutations alter sensitivity to proteolysis of the domain.



Fig. S4 Legend. A, Schematic representation of the AR-LBD secondary structure. The positions of
the 14 arginine residues within the domain are indicated; the methylated Arg761 is labeled in blue
(M). Red dots mark the position of the mutated residues in the current investigation. B to D,
Representative SDS-polyacrylamide gels showing the time course of proteolytic cleavage of WT
and mutant AR-LBDs with Arg-C. E, SDS-PAGE analysis of initial and end time points (limited
proteolysis with Arg-C for 4 h). F to I, Inferred proteolysis patterns for each mutant. Uncleaved
arginines are shown in gray, cleaved Arg761 is colored dark blue, and other cleaved arginines in
sky blue. Bold-labeled arginines are cleaved with different kinetics compared to WT AR-LBD.
Note that four different proteolysis patterns can be observed, corresponding to (F) WT and V758A,

(G) F755L, (H) Y764C and Q799E, and (1) F755V.
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Fig. S5. AR-LBD interface mutants are predicted to dimerize essentially as non-canonical WT

AR-LBD.



Fig. S5 Legend. A, Buried surface area (BSA) and pyDock scoring (total binding energy, calculated
as the sum of electrostatics (Ele), desolvation (Dslvt), and one-tenth of the VdW energy term) for
dimeric AR-LBD. Values were calculated assuming that mutants dimerize as in the previously
reported structure of WT AR-LBD (B:C chains of PDB entry 5JJM). B, pyDock scoring of the best-
ranked docking solutions. Docking experiments with WT AR-LBD (B chain from 5JJM) and the
current structures of monomeric mutant with themselves were independently conducted. In all
cases, arrangements close to the experimental dimer were identified among the top solutions
(RMSD < 10 A). C, Hotspot interface residues in WT and mutant AR-LBD predicted from docking
experiments. Surface residues are colored according to their normalized interface propensity (NIP),
from lowest (blue) to highest (red) values; intermediate values are scaled accordingly (left panel).
Residues of interest are labeled and colored according to their relative NIP values in the right panel.
D, Predicted protein-protein interaction optimal docking areas (ODA). Residues are colored
according to their ODA values, from minimum (red) to maximum (blue), and intermediate values
are scaled accordingly (left panel). Residues of interest are labeled and colored according to their

relative ODA values (right panel).
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Fig. S6. Dynamics of R761-zone large conformational reorientations.



Fig. S6 Legend. Molecular dynamics were performed in quadruplicate. A-F, Analysis of the
displacements of the H5-S1 loop along the MD simulations, as assessed by the time evolution of
the distances between the Ca. atoms of some of the most significant pairwise interactions identified
from the inter-residue distance calculations, represented in the left and right panels of each AR-
LBD row, respectively (see Materials and Methods section for details). Figures in the central panels
represent the calculated distances between Arg761 and DHT (in red) or mutated residues (Phe755,
Val758 and Tyr764) for the AR-LBD WT structure and mutants. Minimum and maximum distances
identified during the MD simulations are colored gray and blue, respectively, to illustrate the

dynamical changes of the H5-S1 loop.
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Table S1. Reported mutations in the major functional areas of the AR-LBD.

Mutations that affect the ligand-binding pocket (LBP) as well as the major protein-protein
interaction sites, AF-2, BF-3 and the dimer interface are separately given. Within each subgroup,
we also distinguish between those reported in PCa patients and in AIS cases. The total numbers of
mutated residues and of unique mutations within each functional region are given at the bottom of

the table. Note that several mutations have been linked to both PCa and AIS (e.g., R753Q, F755L).
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Table S2. Summary of clinical and biological information on point mutants that affect the

AR-LBD dimerization interface.




AR-LBD(Y764C) Cys-Cys covalent bound peptides

. Max
Site A | Site B Sequence A Sequence B MeroX | XlinkX SEIIIQCH among | Stars
Nodes
T62MLCFAPDLVFNE"? 5 3 2 5 b
C-764 | 880AIEPGVVCAGHDNNQPDSFAALLSSLNE"?
762\MLCFAPDLVFNEYR™3 1 9 4 9 b
C-785 | 880AIEPGVVCAGHDNNQPDSFAALLSSLNE™ | 78MYSQCVR87 1 1 *
C-687 |C-807 | 80AIEPGVVCAGHDNNQPDSFAALLSSLNE? | 795FGWLQITPQEFLCMK809 2 2 2 2 b
B680AIEPGVVCAGHDNNQPDS% 849NPTSCSR855 1 1 *
C-853 849KNPTSCSR8% 1 1 *
680AIEPGVVCAGHDNNQPDSFAALLSSLNE™?
849NPTSCSRB% 1 1 *
762MLCFAPDLVFNE"? "62MLCFAPDLVFNEYR75 2 2 *
C-764 762\|LCFAPDLVFNET"3? 1 1 *
762MLCFAPDLVFNEYR75
"62MLCFAPDLVFNEYR75 7 4 7 *
785 762\MLCFAPDLVFNE™" BIMYSQCVR# 2 3 3 >
762MLCFAPDLVFNEYR75 BIMYSQCVR® 14 6 14 *
807 762MLCFAPDLVFNET? T95FGWLQITPQEFLCMK?09 1 1 *
> 764 762\MLCFAPDLVFNEYR"" T95FGWLQITPQEFLCMK?E0® 3 7 4 7 b
762MLCFAPDT68 842||ACK846 1 1 *
C-845 | 762MLCFAPDLVFNE" 842||ACK846 1 1 1 *
762MLCFAPDLVFNEYR75 842||ACK846 8 8 *
762\LCFAPD7t8 849NPTSCSRB8% 1 2 2 *
o.853 762\MLCFAPDLVFNE™™ 849NPTSCSRB8% 1 1 *
848KNPTSCSR855 1 1 1 *
762MLCFAPDLVFNEYR75
849NPTSCSRB% 5 4 5 >

Table S3. Summary of Cys-Cys’ covalently linked peptides in the covalent AR-LBD(Y764C)

dimer identified by mass spectrometry.

The sequences of disulfide-bridged tryptic peptides identified in samples of dimeric Y764C are

given along with the number of counts each peptide pair was detected with different software.




AR-LBD(Y764C) Cys-Cys crosslinked with BMB
Site A | SiteB Sequence A Sequence B MeroX | XlinkX SE A)«(IiRCH Ugisqﬁe Stars
C-764 | 72MLCFAPDLVFNEYR™ 762MLCFAPDLVFNEYR?7® 5 5 8 >
C-764 | C-785 |%2MLCFAPDLVFNEYR' 8IMYSQCVR™®" 6 5 9 *
C-853 | 7©2MLCFAPDLVFNEYR™ 8499NPTSCSR855 1 2 3 >

Table S4. Summary of BMB-crosslinked peptides in the covalent AR-LBD(Y764C) dimer
identified by mass spectrometry. The number of counts each peptide pair was detected with
different search tools is indicated. The only BMB-crosslinked tryptic peptides identified by MS

involve the mutant Cys764, demonstrating its higher reactivity in solution.
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