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Background—Androgen receptor splice variant 7 (AR-V7) has been implicated in resistance to
abiraterone and enzalutamide treatment in men with metastatic castrationresistant prostate cancer
(mCRPC). Tissue- or cell-based in situ detection of AR-V7, however, has been limited by lack of
specificity.

Objective—To address current limitations in precision measurement of AR-V7 by developing a
novel junction-specific AR-V7 RNA in situ hybridization (RISH) assay compatible with
automated quantification.

Design, setting, and participants—We designed a RISH method to visualize single splice
junctions in cells and tissue. Using the validated assay for junction-specific detection of the full-
length AR (AR-FL) and AR-V7, we generated quantitative data, blinded to clinical data, for 63
prostate tumor biopsies.

Outcome measurements and statistical analysis—We evaluated clinical correlates of
ARFL/AR-V7 measurements, including association with prostate-specific antigen progression-free
survival (PSA-PFS) and clinical and radiographic progression-free survival (PFS), in a subset of
patients starting treatment with abiraterone or enzalutamide following biopsy.

Results and limitations—Quantitative AR-FL/AR-V7 data were generated from 56 of the 63
(88.9%) biopsy specimens examined, of which 44 were mCRPC biopsies. Positive ARV7 signals
were detected in 34.1% (15/44) mCRPC specimens, all of which also coexpressed AR-FL. The
median AR-V7/AR-FL ratio was 11.9% (range 2.7-30.3%). Positive detection of AR-V7 was
correlated with indicators of high disease burden at baseline. Among the 25 CRPC biopsies
collected before treatment with abiraterone or enzalutamide, positive AR-V7 detection, but not
higher AR-FL, was significantly associated with shorter PSA-PFS (hazard ratio 2.789, 95%
confidence interval 1.12-6.95; p = 0.0081).

Conclusions—We report for the first time a RISH method for highly specific and quantifiable
detection of splice junctions, allowing further characterization of AR-V7 and its clinical
significance.

Patient summary—Higher AR-V7 levels detected and quantified using a novel method were
associated with poorer response to abiraterone or enzalutamide in prostate cancer.

Keywords
Androgen receptor; RNA in situ hybridization; Splice variant; AR-V7

1. Introduction

Androgen receptor splice variant 7 (AR-V7) is one of the AR aberrations implicated in the
development of castration-resistant prostate cancer (CRPC) [1,2]. AR-V7 originates from
contiguous splicing of AR exons 1, 2, and 3 and the cryptic exon 3 (CE3) within the
canonical intron 3 of the AR gene [1]. Specific detection of AR-V7 can be achieved by
targeting the exon 3/CE3 splice junction via reverse transcription polymerase chain reaction
(RT-PCR) [3]. A number of previous studies have demonstrated the prognostic value of AR-
V7 detection by RT-PCR in men with metastatic CRPC (mCRPC) treated with abiraterone
and/or enzalutamide. These studies used biological substrates such as prostate cancer tissues
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[4-8] and liquid biopsy samples, including circulating tumor cells (CTCs) [9-11], plasma
exosomes [12], peripheral blood mononuclear cells (PBMCs) [13], and even whole blood
samples [14,15]. While these approaches generally allow sensitive and specific detection of
AR-V7, they are limited by a number of analytical and preanalytical challenges mainly
attributable to low amounts of AR-V7 mRNA in liquid biopsy samples [16]. Critically,
determination of AR-V7 status and its quantification were not possible in a significant
proportion of MCRPC patients who were CTC-negative, even though the CTC-based AR-V7
test has been analytically validated and implemented in a clinical laboratory [17].

An alternative and potentially complementary approach to RT-PCR-based detection is RNA
in situ hybridization (RISH). In contrast to the RT-PCR approach, RISH allows visualization
of gene expression with spatial and morphological context [18]. Traditional RISH methods
have been hampered by low sensitivity and a low signal-to-noise ratio, as well as the time-
consuming effort required to develop experimental protocols for each detection target [19].
The RNAscope method is a recently developed RISH technique that uses an integrated probe
design and signal amplification strategy to amplify target-specific signals by thousands fold
without amplifying the background noise [20]. Importantly, this technique is compatible
with routine formalinfixed paraffin-embedded (FFPE) tissues. Following an initial report on
AR-V7 RISH by RNAscope [10], two recent reports showed that AR-V7 detected in FFPE
tissue specimens by two different RISH methods was associated with CRPC and prognostic
in those treated with AR-targeting therapies [21,22]. However, these RISH methods, while
revolutionary in RNA detection, require multiple tiling probes covering a target sequence of
~1 kb, and therefore lack the resolution for detecting a variant-specific splice junction. For
AR-V7 detection, the published methods [10,21,22] targeted the 1.3-kb CE3 sequence.
Because the CE3 sequence is also present in AR genomic DNA and AR pre-mRNA that are
retained in the nucleus before being spliced and exported to the cytoplasm, detection of the
CE3 sequence described in these previous studies should not be equated to detection of AR-
V7. Indeed, detection of pre-mRNA was reported in a previous study [21] and detection of
AR genomic DNA cannot be ruled out, particularly in mCRPC specimens with AR
amplification. In addition, specificity for AR-V7 detection that targets the CE3 sequence
may be further compromised by simultaneous detection of AR-V9, another androgen
receptor variant that shares the same 3’ CE3 sequence [23]. Therefore, accurate detection
and quantification of ARV7 mRNA in intact cells would not be possible given the lack of
resolution and detection specificity of existing RISH methods.

In the present study, we developed a novel RISH detection method targeting a single splice
junction using probes straddling the targeted junction. We applied this novel method to
detect and quantify AR-V7, by targeting the exon 3/CE3 junction, and full-length AR (AR-
FL), by targeting the exon 7/exon 8 junction. Following validation of junction-specific
detection of the AR transcripts in cell lines and in FFPE specimens from mCRPC patients,
we applied the prototype technology and quantified AR-V7/ARFL levels in biopsies from
mCRPC patients. We then conducted exploratory clinical correlative analysis for men treated
with abiraterone or enzalutamide. We present the first example of visualization of splice
junctions in morphologically intact cells, and demonstrate for the first time a highly specific
and quantifiable AR-V7 RISH test for detection of clinically significant levels of AR-V7
MRNA in mCRPC patients.
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2. Patients and methods
2.1 Patients

Two biopsy cohorts, one from the Johns Hopkins University School of Medicine (JHU
cohort) and one from the Institute of Cancer Research and Royal Marsden NHS Foundation
Trust (UK cohort), were used in this study. For the JHU cohort, 35 patients with metastatic
prostate cancer gave informed consent to undergo the biopsy procedure under a study
protocol approved by the institutional review board. Within this unselected and diverse
cohort (Supplementary Table 1), nine patients with mCRPC underwent treatment with
abiraterone or enzalutamide immediately following the biopsy procedure. For the UK
cohort, 28 retrospective biopsies, including mainly bone marrow and prostate biopsies
(Supplementary Table 1) were selected from patients treated with first-line abiraterone or
enzalutamide (mainly abiraterone) following the biopsies. All study participants had given
written informed consent and were enrolled in institutional protocols approved by a
multicenter research ethics committee (Chelsea Research Ethics Committee, reference 04/
Q0801/60). There were no other selection criteria; all samples tested are included in
Supplementary Table 1. All experimental processes were performed while blinded to the
sample type and related data.

2.2 RISH by BaseScope

The BaseScope (Advanced Cell Diagnostics, Inc., Hayward, CA) for AR-FL/AR-V7 were
developed to achieve junction-specific detection of the AR transcripts. The BaseScope assay
is based on the RNAscope technology [20] but uses an additional signal amplification step
and requires only one “double Z” (1 ZZ) probe pair for single-molecule detection. The 1-ZZ
probe for AR-V7 was designed to target the AR-V7-specific junction of exon 3 and CE3
(AR-E3/CE3) (ZZ probe target sequence GAC TCT GGG AGA AAA ATT CCG GGT TGG
CAA TTG CAA GCATCT C), and the 1-ZZ probe for AR-FL was designed to target the
splice junction of exon 7 and exon 8 (AR-E7/E8) (ZZ probe target sequence GCT CAC
CAA GCT CCT GGA CTC CGT GCA GCC TAT TGC GAG A),as illustrated schematically
in Figure 1A. For each sample, four probes were used in four adjacent sections: AR-E7/ES,
AR-E3/CE3, 1ZZ Hs-POLR2A as a positive control, and 1-ZZ DapB as a negative control.
Slides with negative POLR2A staining (7= 4 in the JHU cohort and 7= 3 in the UK cohort),
indicative of poor tissue quality, were excluded from analysis. Automated quantification of
AR transcripts was performed using RNAscope Spot Studio software (Supplementary
material).

2.3 Statistical analysis

The baseline clinical characteristics in the JHU cohort (7= 28, excluding 4 disqualified
samples and 3 samples diagnosed with small cell carcinoma/neuroendocrine [SC/NE]), and
UK cohort (n= 16, including all those collected before abiraterone or enzalutamide
treatment) were separately compared according to AR-V7 status (positive vs negative).
Categorical and continuous variables were compared using Fisher’s exact test and a Mann-
Whitney test, respectively.
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Exploratory evaluations of an association between AR status and treatment outcome were
conducted among the combined cohort of all patients treated with abiraterone or
enzalutamide (7 = 25) following the biopsy procedure. Outcome measures included prostate-
specific antigen progression-free survival (PSA-PFS) and clinical/radiographic progression-
free survival (PFS). Survival time differences were analyzed using a log-rank test. In all
tests, p < 0.05 was considered statistically significant. Statistical analyses were performed
using GraphPad Prism version 7.0 (GraphPad Software, San Diego, CA, USA).

3. Results

3.1 Junction specific AR RISH assay development

The splice junction between AR exon 3 and CE3 (E3/CE3) is specific to AR-V7 mRNA.
Detection of this junction (ie, specific detection of AR-V7) has not been possible in
morphologically intact cells and the native tissue environment because of technical
constraints of the existing RNAscope RISH assay requiring 20 ZZ probes targeting the 1.3-
kb CE3 sequence [10,21,22]. We designed and optimized a novel AR-V7 RISH probe
consisting of a 1-ZZ pair of oligonucleotide sequences straddling the AR E3/CE3 junction,
in parallel with a novel 1-ZZ probe for the AR-FL that straddles the splice junction between
AR exon 7 and exon 8 (E7/E8; Fig. 1A). To validate the specificity of these novel junction-
specific AR probes, we first performed RISH in human prostate cancer cell lines with known
AR-FL/ARV7 expression profiles. As shown in Figure 1B, probes each consisting of 1-ZZ
pairs (termed BaseScope probes) detected punctate cytoplasmic signals consistent with the
known AR-FL/AR-V7 status of the cell lines. The improvement in specificity of the
BaseScope assay over the RNAscope assay was shown by comparison of two RISH assays
in LNCaP95 cells (positive for both AR-FL and AR-V7). Consistent with previous findings
[21], the RNAscope probes (20 ZZ over 1 kb) designed to target the entire CE3 sequence
detected both cytoplasmic dots from mature AR-V7 mRNA and nonspecific intranuclear
signals from ARV7 pre-mRNA (Fig. 1C), precluding accurate quantification. By contrast,
the junction-specific AR-V7 probe (<50 bases) detected signals for mature AR-V7 mRNA
exclusively in the cytoplasm (Fig. 1C). Parallel comparison of these two AR-V7 RISH
assays in a metastatic CRPC biopsy specimen further confirmed this distinction (Fig. 1D).

Although the novel prototype AR-V7 RISH assay appeared to detect fewer transcripts than
the RNAscope assay owing to significantly fewer ZZ pairs for detection (Fig. 1C,D), the
junction-specific detection made it possible to conduct automated quantification of AR-V7-
specific signals (Supplementary Fig. 1). As shown in Supplementary Figure 2, quantitative
measurements of AR-V7, AR-FL, and AR-V7/AR-FL ratios from the novel assay were
consistent with values derived from RT-PCR in a set of metastatic biopsies from CRPC
patients (n7 = 13) with matching FFPE and frozen specimens. AR-V7 can also be detected in
a tissue microarray containing autopsy specimens from CRPC patients (Supplementary Fig.
3), although no statistically significant correlation between RISH and RNA-Seq was found
(n=T7; Supplementary Fig. 3). Therefore, we have demonstrated the validity and feasibility
of AR-V7 quantification by the novel RISH assay.
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3.2 AR-V7/AR-FL quantification in biopsy specimens and correlation with baseline
clinical characteristics

Having established the novel junction-specific AR RISH method, we generated quantitative
AR-V7 and AR-FL RISH data from two independent biopsy cohorts while blinded to the
sample identity. The first cohort consisted of 35 biopsies from patients with metastatic
prostate cancer collected at JHU (Supplementary Table 1). After excluding four samples that
did not meet the quality control criteria (no signal with the POLR2A-positive control probe),
samples were grouped into SC/NE (7= 3), castration-sensitive prostate cancer (CSPC; n=
3), and CRPC (n= 25) on the basis of pathology reports and clinical notes. Representative
images showing AR-V7/AR-FL measurements were shown in Figure 2A, and quantitative
values for all 31 samples were shown in Figure 2B. Notably, samples with AR-V7 signals
were always concurrently positive for AR-FL and, without exception, ARFL measurement
values were higher than those for AR-V7 (Fig. 2B and Supplementary Table 1).

Because AR-V7 values exhibited a continuous range (Supplementary Table 1), it was
necessary to define AR-V7 “positivity” before clinical correlative analysis. We used a cutoff
value of 0.4 to define AR-V7 “positivity” (Supplementary material). Using this cutoff, six of
the 12 samples (50%) that had an AR-V7 RISH value above zero were AR-V7—positive
(Fig. 2B and Supplementary Table 1). AR-V7 positivity was associated with prior treatment
with ketoconazole, abiraterone, or enzalutamide, but not with any other baseline variable in
this set of 28 biopsies (Supplementary Table 2). After defining the cutoff, a second cohort of
28 biopsies (UK cohort) was evaluated (Supplementary Table 1) using the same RISH
method, among which nine biopsies were AR-V7—positive according to the predefined
cutoff (Fig. 2C). In this cohort, 16 samples had baseline data available at the sampling time
before treatment with abiraterone or enzalutamide (Supplementary Table 2). AR-V7
positivity was associated with serum PSA, but not with any other baseline variables in this
cohort (Supplementary Table 2). Quantitative AR-V7/AR-FL RISH values from the
combined 56 biopsy samples are presented in Supplementary Figure 4. Notably, all CSPC
specimens (7= 9) and SC/NE samples (7 = 3) were negative for AR-V7 according to this
novel detection method (Supplementary Fig. 4). Among the CRPC specimens (7= 44), the
AR-V7- positive rate was 34.1% (15/44), and the median AR-V7/ARFL ratio was ~11.9%
among AR-V7—positive samples (Supplementary Fig. 4).

3.3. Comparison of AR-V7 RISH and AR-V7 immunohistochemistry (IHC)

Detection of clinically significant AR-V7 can also be achieved by IHC using antibodies
raised against the ARV7-specific peptide [8,24]. However, detection of nonspecific,
unidentified protein targets in AR/AR-V7-negative cells has been reported [8]. To allow
comparison of AR-V7 RISH and IHC results, we developed an optimized AR-V7 IHC
method (Supplementary material) that uses a new AR-V7 antibody that specifically detected
AR-V7 protein in cells with known AR-V7 status (Fig. 3A). In addition, areas of positive
IHC staining corresponded to positive RISH staining in a sample with mixed SC/NE and
adenocarcinoma histology (Fig. 3B). To further characterize the novel ARV7 RISH test, we
compared AR-V7 measurements obtained with RISH and IHC methods (Supplementary
material) in matched sections from 36 mMCRPC biopsies (mainly from the UK cohort). The
IHC results robustly correlated with the RISH results (Fig. 3C,D, Supplementary Table 3).
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3.4 Association with treatment outcome

We conducted exploratory treatment outcome analyses after combining biopsies collected
from patients treated with abiraterone or enzalutamide in the two cohorts. A total of 25
patients (n =9 in the JHU cohort and /7= 16 in the UK cohort) were biopsied before
treatment with abiraterone or enzalutamide. PSA response rates were not significantly
different by AR-V7 status, although a numerically better PSA response rate was observed in
subjects with AR-V7 scores below the cutoff (Supplementary Fig. 5). AR-V7 status was
significantly associated with shorter PSA-PFS (p = 0.0081; Fig. 4A) and showed a trend
towards an association with PFS (p = 0.054; Fig. 4B). However, AR-FL status was not
associated with either PSA-PFS or PFS in this combined cohort (Fig. 4C,D).

4. Discussion

Here we present the first example of visualization of splice junctions in morphologically
intact cells using a novel RISH assay, and quantitative analysis of AR-FL/AR-V7 mRNA
levels in FFPE biopsies obtained from mCRPC patients. Although the study was limited by
cohort size, AR-V7 status was correlated with clinical characteristics and clinical outcomes
after treatment with abiraterone or enzalutamide. This novel AR-V7 RISH test may help to
address some of the limitations of the RT-PCR-based test, for which clinical development
may be limited by preanalytical and analytical challenges because of reliance on detection of
CTCs and low levels of the analytes in liquid biopsy samples [16]. For example, the CTC-
based test requires relatively fresh blood samples delivered and processed within 24 h of
collection. In addition, reporting of AR-V7 status would not be possible for patients with no
detectable CTCs, although they usually present with lower disease burden and favorable
treatment outcome [25]. For AR-V7 tests using biological substrates other than CTCs
(exosomes, PBMCs, and whole blood), full analytical performance data have not been
reported [12-15]. Although tissue-based tests require an invasive sampling procedure and
may be further compromised by tissue heterogeneity, the role of molecular aberrations
detected in tissue biopsies remains important [26]. It may be possible to develop treatment
or patient selection markers on the basis of a biopsy, as indicated in a recent article
suggesting the feasibility of obtaining molecular information representative of the patient by
sampling a single metastasis[27]. Therefore, the newly developed capability for detection
and quantification of a critical AR aberration in biopsy specimens, upon further work, may
address a significant hurdle in measurement science for treatment and patient selection.

In situ detection of AR-V7 can also be achieved by IHC. Two recent studies demonstrated
the prognostic value of AR-V7 detection by IHC in tissue specimens or CTCs immaobilized
on glass slides [8,24]. However, nonspecific signals from this antibody were acknowledged
[8]. While antibody-based tests have a number of advantages, development of an optimized
antibody is technically challenging and time-consuming. In our comparison of RISH and
IHC (Fig. 3), we used a new AR-V7 antibody that was determined to be more specific than
those evaluated in previous studies [8,24]. Although the measurements were generally
concordant (Fig. 3), discrepancies were found (Supplementary Table 3), potentially
reflecting measurement variations that may be related to nonspecific detection by IHC or
different regulation of translation from mRNA to protein, as well as protein degradation

Eur Urol. Author manuscript; available in PMC 2019 May 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zhu et al.

Page 8

among cases. Nevertheless, there is merit in further developing IHC-based detection
methods for AR-V7, particularly since AR splice variant protein may have a longer half-life
than its parent mRNA transcript [28]. Importantly, however, the RISH method described
here can also be adapted for application in the CTC platforms described earlier [24] to allow
further comparison of RISH and IHC.

Owing to the small sample size limited by difficulty in obtaining an adequate number of
pretreatment biopsies, our clinical correlative analysis is exploratory and we did not conduct
multivariable analysis adjusting for other prognostic factors. The small sample size also
limited our ability to further optimize and validate the cutoff used to define AR-V7 status.
As a result of these limitations, the potential clinical utility of the tissue-based RISH test (eg,
in CTC-negative patients) remains to be determined. The main goal of the present study was
to develop and validate a novel in situ AR-V7 test for detection of clinically significant
levels of AR-V7, using a novel prototype method that had recently undergone substantial
improvement with respect to detection sensitivity (personal communication between J.L. and
X.M.). The present study achieved this goal with the clinical resources currently available to
the study investigators. Full clinical validation may be conducted in tissue or immobilized
CTC specimens collected from ongoing clinical trials, and prospective studies can be
designed to evaluate the potential utility of this novel test in drug development and patient
management.

5. Conclusions

We demonstrated for the first time a highly specific and quantifiable AR-V7 RISH test for
detection of clinically significant levels of AR-V7 mRNA in prostate tissue specimens. Our
data lend further credence to the clinical importance of AR splice variants and describe a
novel assay that merits further clinical qualification in both tissue and CTCs in future
clinical trials.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1-.

Development of the BaseScope RNA in situ hybridization assay for detection of splice
junctions specific to AR-FL and AR-V7. (A) Schematic illustration of the BaseScope assay
and the splice junctions targeted for probe design. Top: Overview of the BaseScope assay
workflow. Sections containing fixed tissues or cells were permeabilized, and exposed mMRNA
were hybridized with a single pair of BaseScope probes (ZZ pair) that straddle the exon/
exon junction of interest. Following amplification by an advanced, next-generation signal
amplification system, junction-specific signals can be visualized as punctate dots under a
standard bright-field microscope. Bottom: AR splice junctions targeted for BaseScope probe
design. The splice junction between AR exons 7 and 8 (E7/E8) was targeted for specific
detection of the full-length AR (AR-FL), while the splice junction between exon 3 and
cryptic exon 3 (CE3) (E3/CE3) was targeted for specific detection of AR-V7. (B) Specificity
of the BaseScope AR probes as demonstrated by signals detected in prostate cancer cell
lines with known AR-FL/AR-V7 profiles. The cell lines PC3 (AR-FL-negative, AR-V7-
negative), LNCaP (AR-FL—positive, AR-V7-negative), and LNCaP95 (AR-FL—positive,
AR-V7-positive) were stained using the following 1 ZZ BaseScope probes: AR-E7/ES8 for
AR-FL and ARE3/CES3 for AR-V7. (C) The BaseScope assay detects mature mRNA
exclusively in cytoplasm. LNCaP95 cells (AR-FL—positive, AR-V7—positive) were stained
with standard RNAscope (top) and BaseScope (bottom) assays. Both cytoplasmic and
intranuclear (arrows) signals were detected with 18 ZZ AR-E1 and 20 ZZ AR-V7 probes
used in the standard RNAscope (top) assay, while the 1 ZZ probes used in the BaseScope
(bottom) assays detected punctate signals representing mature mRNA exclusively in the
cytoplasm. (D) Comparison of AR-V7 signals detected by the standard RNAscope and
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BaseScope assays in a metastatic castration-resistant prostate cancer (NCRPC) biopsy
specimen. The same mCRPC biopsy core was processed and stained for AR-V7 using 20 ZZ
AR-V7 probes in the standard RNAscope assay (top) and the BaseScope assay (bottom)
using the 1 ZZ AR-E3/CE3 probe. Note the intense intranuclear AR-V7 signal (arrow) with
the RNAscope assay.
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Fig. 2 -.

Detection and quantification of AR-FL and AR-V7 in two independent biopsy cohorts. (A)
Representative images and quantified RNA in situ hybridization (RISH) scores for AR-FL
(probe AR-E7/ES, top) and AR-V7 (probe AR-E3/CE3, bottom) mRNA detection in tissue
biopsies from patients with metastatic prostate cancer. (B) AR quantification by junction-
specific RISH in the JHU cohort. Left panel: Quantified AR-FL and AR-V7 mRNA
expression in three small cell carcinoma/neuroendocrine (SC/NE) biopsies, three castration-
sensitive prostate cancer (CSPC) biopsies, and 25 castration-resistant prostate cancer
(CRPC) biopsies from the JHU cohort. The line indicates the value for the AR-V7 cutoff
(0.4). Right panel: Relative AR-V7/AR-FL values and ratios (for those that were AR-V7-
positive defined by the cutoff) in each of the 25 CRPC specimens. (C) AR quantification by
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junction-specific RISH in the UK cohort. Left panel: Quantified AR-FL and AR-V7 mRNA
expression in six CSPC biopsies and 19 CRPC biopsies from the UK cohort. The line
denoted the AR-V7 cutoff (0.4). Right panel: Relative AR-V7/AR-FL values and ratios (for
those that were AR-V7—positive defined by the cutoff) in each of the 19 CRPC specimens.
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Comparison of AR-FL/AR-V7 levels quantified by RNA in situ hybridization (RISH) and
immunohistochemistry (IHC). (A) Western blot and IHC using the RevMab-RM7 AR-V7
antibody in prostate cancer cells with known AR profiles. Western blot showed the 80~kDa
AR-V7 band consistent with known AR-V7 status in LNCaP (AR-V7-negative) and
LNCaP95 (AR-V7-positive) cells. Different doses of LNCaP95 protein lysates were loaded.
Nonspecific staining was shown at approximately 30 and 23 kDa. b-Actin was blotted as a
loading control. In IHC experiments, PC3 cells showed negative AR-V7 IHC staining,
LNCaP95 cells showed moderate AR-V7 staining, and HeLa cells transiently transfected
with AR-V7 showed the highest level of ARV7 IHC staining (heterogeneity reflected the
transfection efficiency). (B) AR-V7 IHC staining was compared with the AR-E3/CE3
BaseScope assay in a metastatic castration-resistant prostate cancer CRPC biopsy with
mixed SC/NE and adenocarcinoma histology. (C) Representative images and quantified
scores comparing IHC and RISH results in biopsies from the UK cohort. (D) Comparison of
AR-V7 IHC values in AR-V7—positive (7= 10) and AR-V7- negative biopsies (/7= 26)
defined by junction-specific RISH. The pvalue was determined using an unpaired ftest.
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Fig. 4 -.

Exploratory clinical outcome analysis of AR-V7 and AR-FL status determined by
BaseScope assay in patients treated with abiraterone or enzalutamide (7= 25). (A) Kaplan-
Meier analysis of prostate-specific antigen progression-free survival (PSA-PFS) by AR-V7
status. The median PSA-PFS was 3.1 mo in AR-V7-positive patients and 11.8 mo in AR-
V7-negative patients (AR-V7 positivity hazard ratio [HR] for PSA-PFS 2.789, 95%
confidence interval [CI] 1.12-6.95; p= 0.0081 by log-rank test). (B) Kaplan-Meier analysis
of clinical or radiographic progression-free survival (PFS) by AR-V7 status. The median
clinical or radiographic PFS was 4.2 mo in AR-V7—positive patients and 9.9 mo in AR-V7-
negative patients (AR-V7 positivity HR for PFS 2.118, 95% CI 0.89-5.02; p= 0.054 by log-
rank test). (C) Kaplan-Meier analysis of PSA-PFS by AR-FL status. The median PSA-PFS
was 3.9 mo in AR-FL high patients and 6.5 mo in AR-FL low patients (AR-FL high status
HR for PSA-PFS 1.167, 95% CI 0.4957-2.745; p=0.7145 by log-rank test). (D) Kaplan-
Meier analysis of clinical or radiographic PFS by AR-FL status. The median clinical or
radiographic PFS was 3.6 mo in AR-FL high patients and 9.8 mo in AR-FL low patients
(AR-FL high status HR for PFS 1.073, 95% CI 0.464-2.475; p=0.8675 by log-rank test).
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