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Expanded View Figures

Figure EV1. IRE1 activity is suppressed by physiological Androgen deprivation.

(A, B) Expression heatmaps of selected “IRE1 induced” and “IRE1 repressed” genes according to the literature in LNCaP cells in CSM (green) vs FM (purple), (A); and R1881
(yellow) vs EtOH (orange) (B). The colour scale represents the expression z-score from black (lowest) to red (highest). (C-E) mRNA fold change of androgen receptor
activity markers (full-length AR, CAMKK2 and KLK3), IRE1 activity markers (ERN1, XBP1s, DGAT2 and BLOC1S1), and PERK activity markers (elF2a and ATF4) in LNCaP
parental cells grown over 72 h in CSM, normalised to untreated FM control (n = 3). Statistical analysis was performed using an ordinary one-way ANOVA with Dunnett’s
multiple comparisons test and single-pooled variance. (F) Blots of lysates derived from LNCaP cells grown in CSM for 72 h showing protein levels of IREla, CAMKK2, XBP1
and Tubulin with accompanying densitometry. Each time point was normalised to the housekeeping tubulin, and then the values were normalised to the 0-h time point for
each of IRE1, XBP1 and CAMKK2. (G) mRNA fold change of AR and IRE1 activity markers KLK3, CAMKK2, XBP1s, DGAT2, ERN1, BLOCI1S1 in patient-derived explants
(PDEs) treated with dihydrotestosterone (DHT), normalised to PDEs treated with vehicle control (n = 8). Statistical analysis was performed using a T-test per condition.
Data information: Data were presented as mean = SD. ns not significant, *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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Figure EV2. LNCaP IRE1 deficient cells have limited ER Stress response.
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(A) Western blots in triplicate for IRE1a of LNCaP parental (top) or LNCaP ERN1—/— cells (bottom) in the presence of ER stressors tunicamycin or thapsigargin (100 nM).
The DMSO control is also shown. (B) mRNA fold change of ERN1, XBP1s in basal conditions (FM, top) or in the presence of tunicamycin or thapsigargin (bottom) in LNCaP
parental or LNCaP ERN1—/— cells (n = 3). Top: Statistical analysis was performed using T-tests. Bottom: Statistical analysis was performed using an ordinary one-way
ANOVA with Dunnett's multiple comparisons test and single-pooled variance. (C) Heatmap of canonical IRE1-XBP1 or IRE1-RIDD targets in RNAseq data derived from
LNCaP parental (purple) or LNCaP ERN1—/— (yellow) cells. (D) Western blots in triplicate for IREla of LNCaP ERN1—/— Q780* cells in the presence of ER stressors

tunicamycin or thapsigargin (100 nM). The DMSO control is also shown. Accompanying densitometry measures the impact of ER stress on the protein levels of the IRE1
mutant protein. (E) mRNA fold change of ERN1 and XBP1s in LNCaP parental and LNCaP ERN1—/— Q780* cells under basal conditions (FM) (n = 6). Statistical analysis
was performed using a T-test per condition. (F) IRE1 induced activity marker XBP1s mRNA fold change in LNCaP parental or LNCaP ERN1—/— Q780* cells treated with
DMSO, Tunicamycin or Thapsigargin, normalised to parental cells treated with DMSO (n = 3). Statistical analysis was performed using an ordinary one-way ANOVA with
Dunnett’'s multiple comparisons test and single-pooled variance. (G) IRE1 repressed activity marker DGAT2 and ERNT mRNA fold change in LNCaP ERN1—/— Q780* cells
treated with DMSO, Tunicamycin or Thapsigargin, normalised the DMSO condition (n = 6). Statistical analysis was performed using an ordinary one-way ANOVA with
Dunnett’'s multiple comparisons test and single-pooled variance. Data information: Data were presented as mean  SD. ns not significant, *P < 0.05, **P < 0.01,

***P < 0.001, ***P < 0.0001. Source data are available online for this figure.
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Figure EV3. Response of IRE1 deficient LNCaP cells to Androgen deprivation compared to parental cells.

(A) Growth curves of LNCaP parental, LNCaP ERN1~~ and LNCaP ERN1—/— Q780" cells grown over 120 h in FM or CSM. Confluence fold change was normalised to
Incucyte readings taken at the O-h time point of each condition. Exponential (Malthusian) growth curve equations were used to estimate the doubling time of each cell line
in FM or CSM. (B) Cell Titre Glo signal fold change in LNCaP, LNCaP ERN1—/— and LNCaP ERN1—/— Q780" cells treated with increasing doses of ENZA over 12 h (n =3).
All values are normalised to equivalent DMSO controls for each condition. Statistical analysis was performed using an ordinary one-way ANOVA with Dunnett’'s multiple
comparisons test and single-pooled variance. (C) Bar chart represents the ENZA IC50 comparison between the cell lines. Maximum variance is used to calculate
significance by ordinary one-way ANOVA with multiple comparisons. (D) GSEA normalised enrichment scores (NES) of LNCaP parental cells treated with 10 uM ENZA for
12 h compared to DMSO or (E) of LNCaP ERN1—/— cells grown in CSM for 72 h compared to parental LNCaP cells grown in the same conditions or (F) of LNCaP ERN1—/—
cells grown in CSM for 72 h compared to LNCaP ERN1—/— cells grown in FM for 72 h. Bar length indicates the normalised enrichment score (NES) and bar colour signifies
the statistical significance. Data information: Data were presented as mean = SD. ns not significant, *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001. Source data are
available online for this figure.
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Figure EV4. Genetic IRE1 modulation effect on RB1 expression, E2F1 target expression and cell clonogenic capacity.

(A) Western Blots of IRE1 and Actin in LNCaP, C4-2B and 22RV1 cells treated with siCtrl or two separate siRNAs against ERN1. mRNA fold change of ERN1, RB1, BRCA2 in
(B) C4-2B parental cells and (C) 22RV1 parental cells two siRNAs against ERN1 or XBP1 for 48 h normalised to scramble control (n = 3). (D) RB1 mRNA fold change in C4-
2B and 22RV1 cells treated with MKC8866 (5 uM) and Thapsigargin (100 nM) for 5 h normalised to DMSO (n = 2). Statistical analysis was performed using an ordinary
two-way ANOVA and Sidak’s multiple comparisons test with a single pooled variance. (E) Densitometry of blots presented in main Fig. 2 using Fiji by ImageJ. (F)
Representative images of clonogenic assays used to measure surviving fractions presented in main Fig. 2. Data information: Data were presented as mean = SD. ns not
significant, *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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Figure EV5. IRE1 deficient cells are enriched for club but deficient for tumour or luminal transcriptomic repertoires.

(A) Basal/epithelial transcriptomic signatures in a comprehensive prostate cancer transcriptome atlas of integrated RNA-seq datasets from over 1000 clinical tissue
samples ranging from benign (green) to NEPC (purple). Heatmaps show the distribution of signal (low/blue; high/red) of these signatures across the dataset. (B) Violin
plots showing the enrichment of transcription factors significantly deregulated in the absence of IRE1 activity in basal cells compared to luminal epithelial cells in a single
cell dataset. (C) Gene set enrichment plots of gene sets representing tumour, luminal epithelial, basal epithelial and club epithelial cells in the LNCaP ERN1—/— cells
compared to parental.
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Figure EV6. Integration of multiple transcriptomic datasets produces IRE1 activity signature.

(A) Schematic showing the -omics datasets involved in generating the IRE1 activity gene set. Green lines signify internally generated datasets forming the Discovery
component. External and internal datasets used to filter the signature forming the Validation component are highlighted in pink. (B) Pie chart indicating the biologies
represented within the new IRE1 gene set. These biologies are the result of a GSEA analysis of the final gene list. (C) Heatmap correlating expression of the 41 genes in the
IRET activity gene set with 500 genes significantly differentially expressed in prostate cancer. The hallmarks these 500 genes represent are displayed above the heatmap.
This heatmap was generated using the Correlation AnalyzeR shiny app with the input being the list of 41 IRE1 activity genes, in the topology analysis suite and selecting the
tissue type as prostate and sample type as cancer.
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Figure EV7. Association of IRE1 activity signature genes with XBP1 transcription factor binding sites.

(A) Log10 of the distance between the transcription start site (TSS) of each of the IRE1_41 genes and the nearest significant XBP1 peak. 43% of "“IRE1 induced” genes have
an XBP1 peak in their promoter. (B) Genomic tracks for the five closest IRE-induced and five closest IRE-repressed genes to an XBP1 peak. The distance to the closest IRE-
regulated gene is indicated with an arrow (except when the gene is at the TSS, where distance = 0). A star marks the TSS of each IRE-regulated gene. Transparent blocks
highlight XBP1-called peaks. Data information: Data were presented as mean £ SD. ns not significant, *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001. Source data are
available online for this figure.

© The Author(s) EMBO Molecular Medicine 35



EMBO Molecular Medicine

>

mRNA fold change

gﬂ o ns kkkk  kkkk  kkokok go o *k ns *
N g2o011 [0 [T
L= °©n 15
B o D 910
L= KRy
Se! Pﬁ H s eI 0]
Z 50 T an 5 0.0 T T T
[ s ERN1 XBPlS VSTMZL SSRZ SNHGS [= = DGAT2 HELLS POLQ LGI2
1 DMSO [ MKC8866
gJD O bt bhia bl g)D @) %%k %k k % %k %k k %k k %k k
824 § 215
< = c =
382 5 2
2 ¢ gl ] 22
S50 AL B l all 2 500
I3 = ERN1 XBP1s VSTMZL SSR2 SNHG8 g & DGAT2 HELLS POLQ LGI2
Hm DMSO [ Thapsigargin
22RV1
E ns % % %k * % % % % * %k
L] | [ I
%k % % % % % * % % %k *
ns % % k%
*% * % % Xk * % % *% % % % %
o 1 1 1 g
léD 6 * %% * * ns % %k % téo S
© 15 ©
5% ol N F‘ 5 3
T O T O
5 ° ° =
S - et .
<§ HHIHH&HHHM'HH iH‘Hi<E
z28° s R, Z 8
£ ERN1 XBP1ls VSTM2L SSR2 SNHG8 [=
=3 siCTRL E= siERN1.1 =3 siERN1.2 =3 siXBP1.1 mm siXBP1.2
* (] ¢ Q
:’C: 8 3 i r il ™ :"éj 8 % %k %k k
c = c = |_|
2115 [T 28550 o
Selofdalol  Sec
< <
Z g5 0 . T T Z 500
[= < DGAT2 HELLS POLQ LGI2 [ = DGAT2 HELLS POLQ LGI2
— DMSO mm DMSO
— MKC8866 == Thapsigargin

36

norm. to siSCR

%% %k

C4-2B

% %k % %

ERN1

= siCTRL == siERN1.1 =3 siERN1.2 =3

XBP1ls VSTM2L SSR2

SNHG8

mRNA fold change

norm. to siSCR

siXBP1.1 == siXBP1.2

*

’_\

kK kk

mRNA fold change ,0

norm. to DMSO

mRNA fold change

DGAT2 HELLS POLQ

O =N WwWh

norm. to DMSO

I

afl nl

Dimitrios Doultsinos et al

k% k%

1]
il

EMBO Molecular Medicine

ns

ns

DGAT2 HELLS POLQ LGI2

ERNl XBPlsVSTMZL SSRZ SNHG8

ns

alnlE

DGAT2 HELLS POLQ LGI2
B DMSO [E= IXA4

© The Author(s)



Dimitrios Doultsinos et al EMBO Molecular Medicine

Figure EV8. Changes in IRE1 activity signature mRNA upon pharmacological or genetic IRE1 modulation.

mRNA fold change of ERN1, XBP1s, DGAT2, VSTM2L, SSR2, SNHG8, HELLS, LGI2, POLQ in C4-2B parental cells treated with (A) two siRNAs against ERN1 or XBP1 for 48 h
normalised to scramble control, (B) 5 pM MKC8866 for 5h normalised to DMSO, (C) 25 pM IXA4 for 5 h normalised to DMSO and (D) 100 nM Thapsigargin for 5h
normalised to DMSO (n = 3). mRNA fold change of ERN1, XBP1s, DGAT2, VSTM2L, SSR2, SNHG8, HELLS, LGI2, POLQ in 22RV1 parental cells treated with (E) two siRNAs
against ERN1 or XBP1 for 48 h normalised to scramble control. mRNA fold change of DGAT2, HELLS, LGI2, POLQ in 22RV1 parental cells treated with (F) 5 uM MKC8866
for 5h normalised to DMSO, (G) 100 nM Thapsigargin for 5h normalised to DMSO (n = 3). Statistical analysis was performed using an ordinary two-way ANOVA and
Sidak’s multiple comparisons test with a single pooled variance. Data information: Data were presented as mean * SD. ns not significant, *P < 0.05, **P < 0.01, ***P < 0.001,
****P < 0.0001. Source data are available online for this figure.
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Figure EV9. IRE1 activity signature signal distribution across cell types in single cell and spatial datasets.

(A) Unbiased trajectory analysis by inferred pseudotime progression. Plot representing the correlation between mRNAs of IRE1_18 induced and repressed gene set and
pseudotime inferred along the trajectory showing the change of these mRNAs across different clinical designations, including normal tissue (green), primary tumour (red),
AR-positive CRPC (blue) and NEPC (purple). (B) Example distribution maps of genes within the IRE1_18 gene set representing GG4 tumour, generalised benign or specific
benign histological annotations. This histology is referenced in Figs. 31 and 6B. (C) Violin plots showing the enrichment of the IRE1-induced part of the IRE1_18 signature in
tumour cells compared to normal epithelial cells in two separate single-cell datasets. (D) Violin plots showing the enrichment of IRE1_18 induced or IRE1_18 repressed
genes, in basal cells and club cells, compared to luminal epithelial cells in a single cell dataset.
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Figure EV10. IRE1 activity signature induced and repressed score correlation with hallmark mitotic spindle.

(A) IRETsig1.0 induced score and IRE1sigl.0 repressed score correlation with Hallmark mitotic spindle score (N = 210). Source data are available online for this figure.
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Figure EV11. IRE1 activity signature signal distribution in virtual biopsies derived from spatial transcriptomic data.

(A) Schematic representing the placement of a virtual biopsy containing GG2 and GG4 tumour or benign only tissue (black rectangles). (B) Pseudobulk analysis of tumour-
bearing biopsy (B1) versus benign biopsy (BB). (C) Heatmaps showing changes in each sub-compartment within the virtual biopsy compared to the benign biopsy. These
comparisons include benign tissue within the biopsy (BB1), stroma (SB1), tumour (TB1), as well as individual grade groups GG2 or GG4). Blue colour signifies
downregulation, red colour signifies upregulation. The log2fc values for each gene are represented on the heatmap. Source data are available online for this figure.
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Figure EV12. IRE1 activity signature prognosticates prostate cancer specific
mortality.

(A) Univariate and multivariate analysis of IRE1_18 expression quartiles in
tumours from a retrospective cohort of 855 patients treated with RP with
available long-term follow-up data (METAS855), with respect to prostate cancer-
specific mortality. Kaplan-Meier curves of prostate cancer-specific mortality for
each IRE1_18 quartile in the META855 cohort.
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