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High expression of SCHLAP1 in
primary prostate cancer is an
independent predictor of biochemical

recurrence, despite  substantial

heterogeneity ™ ™~

Abstract

In primary prostate cancer, the common multifocality and heterogeneity are major obstacles in finding robust prognostic tissue
biomarkers. The long noncoding RNA SCHLAPI has been suggested, but its prognostic value has not been investigated in the context
of tumor heterogeneity. In the present study, expression of SCHLAPI was investigated using real-time RT-PCR in a multisampled
series of 778 tissue samples from radical prostatectomies of 164 prostate cancer patients (median follow-up time 7.4 y). The prognostic
value of SCHLAPI was evaluated with biochemical recurrence as endpoint.

In total, 29% of patients were classified as having high expression of SCHLAPI in at least one malignant sample. Among these, inter-
and intrafocal heterogeneity was detected in 72% and 56%, respectively. High expression of SCHLAPI was shown to be a predictor
of biochemical recurrence in both uni- and multivariable cox regression analyses (P? < 0.001 and P = 0.02). High expression of
SCHLAPI was also significantly associated with adverse clinicopathological characteristics, including grade group, high pT stage,
invasive cribriform growth/intraductal carcinoma of the prostate, and reactive stroma. In conclusion, high expression of SCHLAPI in
at least one malignant sample is a robust prognostic biomarker in primary prostate cancer. For the first time, high SCHLAPI expression
has been associated with the aggressive histopathologic feature reactive stroma. The expression of SCHLAPI is highly heterogeneous,
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and analysis of multiple samples is therefore crucial in determination of the SCHLAPI status of a patient.
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Introduction

Prostate cancer patients have highly variable disease outcomes. Most
patients have slow-growing and indolent cancers, while others are diagnosed
with either primary metastatic cancers or localized/locally advanced aggressive
cancers that relapse after radical treatment and progress to lethal disease.
For several cancer types, molecular biomarkers have been incorporated in
the clinic to aid in diagnostics, prognostics and prediction of treatment
response. However, identification of clinically useful genomic biomarkers for
prostate cancer is complex, as the majority of patients have multiple primary
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tumor foci [1]. In addition, the molecular heterogeneity between the different
foci is pronounced [2]. Prostate cancer is known to have a low number of
somatic mutations present in the primary setting [3] and few recurrently
mutated genes [4]. Long noncoding RNAs (IncRNAs), such as SCHLAPI
and PCA3, have shown promising biomarker potential in prostate cancer
[5]. However, studies considering the multifocality and heterogeneity aspects
are still required to investigate the prognostic value of SCHLAPI in prostate
cancer.

LncRNA is a class of noncoding RNA more than 200 nucleotides
long with no protein-coding capacity [6]. Nonetheless, IncRNAs share
many features with protein-coding genes, as they are transcribed and
modified in a similar manner. Important functional aspects and cellular
mechanisms have been characterized for several IncRNAs [7], and their roles
in various diseases have received attention [8]. In addition, many IncRNAs
show tissue- and cancer-specific expression patterns [9], and therefore
present as potential biomarkers. SCHLAPI has been found to be highly
expressed in approximately 25% of prostate cancers [10], with significantly
higher expression in prostate cancer compared to benign prostatic tissue
[11]. Knockdown of SCHLAPI has been found to impair cell invasion,
proliferation, and reduced metastatic potential in xenografted nude mice,
and expression analyses has shown that SCHLAPI antagonizes the SWI/SNF-
complex [10]. Expression of SCHLAPI has been associated with gene fusions
involving ETS transcription factors, with 7TMPRSS2-ERG being the most
common genetic aberration in primary prostate cancer in Western countries
[10,12]. Interestingly, SCHLAPI- UBE2E3 was found to be the most frequent
gene fusion in a large Chinese cohort, suggesting geographical or ethnic
differences [13].

High expression of SCHLAPI has been characterized as an independent
predictor of metastasis and prostate cancer-specific death [10]. In addition,
the IncRNA has been associated with biochemical recurrence (BCR) and
adverse histopathological features, including high Gleason score [11],
intraductal carcinoma of the prostate (IDCP) and invasive cribriform growth
[14,15]. Expression of SCHLAPI in relation to multifocal prostate cancer has
been reported as part of a wider transcriptome analysis [16], but it is unknown
to what degree a potentially heterogeneous expression pattern across or within
tumor foci will impact its value as a prognostic biomarker. We postulate that
expression of SCHLAPI is dependent on the aggressiveness of the prostate
cancer. To investigate this, we have utilized a unique multisampled prostate
cancer biobank, consisting of spatially separated fresh-frozen tissue cores
collected from prostatectomy specimens, to account for both heterogeneity
and multifocality.

Materials and methods
Multisampled patient cobort and follow-up protocol

From a total cohort of 571 prospectively and consecutively included
patients who underwent radical prostatectomy between 2010 and 2012 at
Oslo University Hospital-Radiumbhospitalet, 164 patients were included in
this study, none of whom received neoadjuvant treatment. Among these, 121
were consecutively included from the start of the inclusion period, and 43
additional patients were selected where samples were available from clearly
separate cancer foci [2,17]. From all 164 patients, multiple tissue samples
were collected from the prostatectomy specimens, with a total of 778 fresh-
frozen tissue samples (360 from malignant and 418 from benign tissue).
Multiple malignant samples were available from 91 patients, and 55 of these
had malignant samples from clearly distinct cancer foci. From 20 patients,
only benign samples were available. Thus, in total, malignant samples from
144 patients were included.

The clinicopathological and molecular characteristics of all included
patients and samples are summarized in Supplementary Tables SI and S2.
Written informed consent was obtained from all included patients and

the study was approved by the Regional Ethics Committee South-Eastern
Norway (number 2013/595/REK southeast A).

The cohort is monitored by a research nurse. Follow-up data include 2994
measurements of serum concentrations of prostate-specific antigen (PSA;
median of 16 measurements per patient), further oncological treatment in
case of biochemical relapse, clinical recurrence, and death. The PSA values
were obtained from patients returning for regular controls at the hospital,
through correspondence with general practitioners, local hospitals, and Fiirst
Medical Laboratories (Oslo, Norway).

BCR was used as an endpoint in time-to-event analyses and defined as a
postoperative PSA > 0.20 ng/ml in two consecutive blood samples. Patients
without BCR were censored at the date of the last known PSA measurement.
Median follow-up time was 7.4 y for all patients, and 7.8 y for patients
without BCR. Clinical recurrence and death (overall survival) were used as
other endpoints. Clinical recurrence was defined as radiologic recurrence of
prostate cancer in conjunction with PSA relapse, either locally or as distant
metastases, most often identified by use of magnetic resonance imaging. Date
and cause of death were recorded from the population-based Norwegian
Cause of Death Registry with annual updates.

RNA isolation and reverse transcription

Total RNA was isolated from all fresh-frozen tissue samples using the
AllPrep DNA/RNA/miRNA Universal kit (Qiagen, Hilden, Germany).
cDNA was generated using the High Capacity cDNA Reverse Transcription
kit (Thermo Fisher Scientific, Waltham, MA) or SMARTer RACE ¢cDNA
Amplification kit (Clontech, Mountain View, CA) according to the
manufacturers’ protocols.

Semi-quantitative gene expression analyses

This study is reported according to the Reporting recommendations for
tumor marker prognostic studies (REMARK; Supplementary Table S3).

The expression of SCHLAPI and ERG was investigated using real-time
reverse transcription polymerase chain reaction (RT-PCR) using TagMan
Gene Expression Assays (Thermo Fisher Scientific). ABLI was used as an
endogenous control. The applied assays were Hs04968419_m1 (SCHLAPI),
Hs01554630_m1 (ERG), and Hs01104728_m1 (ABLI). All samples were
run in triplicate on an ABI 7900HT Fast Real-time PCR system (Applied
Biosystems, Foster City, CA), with 10 ng cDNA included in each reaction.

Cycle threshold values were recorded, and the triplicate medians were
used. Medians > 35 were considered as no expression of SCHLAPI.
Expression was normalized to the endogenous control ABLI using the
standard curve method. The ratio between the median relative quantity of
SCHLAPI and ABLI in all benign samples was used as calibrator. To separate
high and low expression, a threshold was set by evaluation of the distribution
of expression levels in all samples, at 3.5 log2 (fold change) (Fig. 1). Samples
with no SCHLAPI expression were placed in the low expression group. ERG
expression analyses have been performed (unpublished data).

Histopathological assessment

Histopathological parameters (Gleason score, grade group, reactive
stroma, invasive cribriform growth/IDCP, pathological tumor (pT) stage, and
extraprostatic extension) were re-evaluated blinded to SCHLAPI status by an
experienced uropathologist. Grading was performed according to the 2014
ISUP Modified Gleason system [18]. Reactive stroma was classified as present
or absent based on morphological features, as described previously [19,20].

Tumors were classified as distinct foci when separated by at least 2 to 4
mm and showing different tissue morphology (described in [2]). The index
tumor was defined as the focus having the highest pT stage [21]. In cases with
multiple foci with the same pT stage, the focus with the highest Gleason score
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Fig. 1. Expression of SCHLAPI in samples with various histopathological growth patterns. SCHLAPI expression is often higher in malignant samples, and

in tissue with specific histopathological growth patterns associated with poor prognosis. (A) Relative SCHLAPI expression in benign and malignant tissue
samples (n =418 and 360, respectively). Datapoints at the bottom of the plot indicate samples (68 benign, 34 malignant) where no SCHLAPI expression
was detected. The boxes extend from the first to the third quartiles, and lines in the middle represent the medians. The whiskers extend from the box to the
largest value up to 1.5*(interquartile range). (B-C) Expression of SCHLAPI in malignant samples, separated based on (B) presence or absence of invasive
cribriform growth/IDCP or (C) reactive stroma. Dark gray and dark green indicate samples with high expression of SCHLAPI, whereas light colors represent
samples with low expression. Associations between SCHLAPI expression and histopathological features were investigated using x? test of independence. (D-E)
Representative images of hematoxylin and eosin-stained sections of tumor tissue with (D) invasive cribriform growth and (E) reactive stroma. CG, invasive

cribriform growth; IDCP, intraductal carcinoma of the prostate; RS, reactive stroma.

was classified as the index. If multiple foci had the same Gleason score, the
largest focus in diameter was denoted as the index tumor.

Statistical analyses

Associations between categorical variables were investigated using either
x? test of independence or Fishers exact test. Kaplan-Meier plots and
log-rank tests were applied to compare time to BCR. Univariable and
multivariable Cox regression analyses were performed, and the Schoenfeld
test was used to assess whether the proportional hazards assumption was met.
An interaction term was included to evaluate interaction between variables.
A P value of 0.05 was considered the threshold for statistical significance.
Analyses were performed using R (3.5.1) and RStudio (1.1.456), with the

survival (2.44-1.1), survminer (0.4.7) and ggplot2 (3.0.0) packages.
Results

Expression of SCHLAP1 in primary prostate cancer

Real-time RT-PCR was used to measure expression of SCHLAPI in 778
prostate tissue samples from 164 prostate cancer patients treated with radical
prostatectomy. A threshold separating high and low expression of SCHLAPI
was set to assign the majority of benign prostate samples in the low group
(Fig. 1). Among the malignant samples, 24% (88/360) were classified as
having high expression, whereas 1% (6/418) of benign samples were assigned
to this category. Using the same threshold, 29% (42/144) of patients were

classified as having high expression of SCHLAPI in at least one malignant
sample.

Significant associations were found between SCHLAPI expression and
grade group, pT stage, ERG overexpression (Supplementary Figure S1),
invasive cribriform growth/IDCP, and reactive stroma (Table 1, Fig. 1).

High expression of SCHLAP] is a predictor of biochemical recurrence

Patients with high expression of SCHLAPI in at least one malignant
sample were found to have a significantly shorter time to BCR compared
to patients with low expression (Fig. 2A; log-rank, P < 0.001). Using
Cox regression, high expression of SCHLAPI was found to be a predictor
of BCR in univariable analysis, and an independent predictor of BCR
in multivariable analysis (Table 2). By testing for association with other
endpoints, high expression of SCHLAPI was not found to predict clinical
recurrence (univariable Cox regression, P = 0.1), but predicted a shorter time
to death by any cause (overall survival; univariable Cox regression, P=0.01).

As gene fusions involving ERG, leading to overexpression of the gene, is
the most common genetic aberration in prostate cancer, its prognostic value
was investigated. Overexpression of ERG in malignant samples was not found
to predict a shorter time to BCR (univariable Cox regression, 2= 0.1; hazard
ratio = 1.6; 95% confidence interval = 0.9—3.0).

When stratifying on both grade group and SCHLAPI status, patients with
grade group 1-2 or 4-5 tumors and high SCHLAPI expression were found
to have a shorter time to BCR than patients within the same grade groups

and low SCHLAPI (Fig. 2B). Interestingly, high SCHLAPI did not predict
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Table 1
Clinicopathological and molecular characteristics for patients stratified by high and low expression
of SCHLAP1.
Expression of SCHLAP1 (Summarized Per Patient)
High (n=42) Low (n=102) P
Age at surgery 0.1
<60 13 (31%) 24 (24%)
60-70 28 (67%) 64 (63%)
> 70 1(2%) 14 (14%)
Preoperative PSA 0.2
<10 ng/ml 19 (45%) 46 (45%)
10 ng/ml-20 ng/ml 12 (29%) 41 (40%)
> 20 ng/ml 11 (26%) 15 (15%)
Grade group 0.02*
1-2 12 (29%) 47 (46%)
3 10 (24%) 31 (30%)
4-5 20 (48%) 24 (24%)
pT stage 0.006"
pT2 6 (14%) 42 (41%)
pT3a 26 (62%) 46 (45%)
pT3b 10 (24%) 13 (13%)
NA 0 (0 %) 1(1%)
Lymph node status 0.1
NX 22 (52%) 72 (71%)
NO 14 (33%) 27 (26%)
N1 6 (14%) 3 (3%)
Surgical margin 0.3
Positive 11 (26%) 17 (17%)
Negative 31 (74%) 85 (83%)
ERG overexpression < 0.001*
Yes 36 (86%) 33 (32%)
No 6 (14%) 69 (68%)
Invasive cribriform growth/IDCP < 0.001*
Yes 34 (81%) 49 (48%)
No 8 (19%) 53 (52%)
Reactive stroma 0.001*
Yes 25 (60%) 30 (29%)
No 17 (40%) 72 (71%)
Biochemical recurrence < 0.001*
Yes 23 (55%) 21 (21%)
No 19 (45%) 81 (79%)
Clinical recurrence 0.1
Yes 6 (14%) 7 (7%)
No 36 (86%) 95 (93%)
Death (overall survival) 0.01*
Yes 10 (24%) 8 (8%)
No 32 (76%) 94 (92%)

Patients were classified as having high expression of SCHLAP1 when at least one malignant sample
displayed expression levels above the threshold. A x? test of independence or Fisher’s exact test was applied
to investigate associations between categorical variables. Univariable Cox regression was used to assess
association with BCR, clinical recurrence and death (overall survival).
IDCP =intraductal carcinoma of the prostate; PSA = prostate-specific antigen; pT stage = pathological tumor
stage.

* indicate statistical significance, P < 0.05.

a shorter time to BCR in patients with grade group 3 tumors. Patients with 3, P=0.5 for grade group 4-5), or SCHLAPI and pT stage (P=1 for both
grade group 4-5 prostate cancer and low SCHLAPI expression, or grade group ~ pT3a and pT3b) in Cox regression analyses.

1-2 and high SCHLAPI, were found to have a similar BCR-free survival as
patients within grade group 3. Patients with both pT3 and high SCHLAPI
expression were found to have a shorter time to BCR compared to patients
with pT3 and low SCHLAPI (Fig. 2C). No statistically significant interaction
was identified between SCHLAPI and grade group (P=0.2 for grade group

Expression of SCHLAPL is highly heterogeneous

Interfocal heterogeneity (Fig. 2D) was discovered in 8/11 (73%) of
patients with high expression of SCHLAPI in at least one tumor focus and
with samples from more than one focus. Intrafocal heterogeneity (Fig. 2E)
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Fig. 2. High expression of SCHLAPI is associated with shorter time to BCR, and concepts of inter- and intrafocal heterogeneity in prostate cancer. (A)
Kaplan-Meier plot showing the percentage of patients without BCR, stratified by high and low expression of SCHLAPI. (B-C) Percent of patients without
BCR, stratified by (B) grade group and expression of SCHLAPI, or (C) stratified by pT stage and expression of SCHLAPI. (D) Interfocal heterogeneity, where
SCHLAP]I status varies between tissue samples collected from two different tumor foci. (E) Intrafocal heterogeneity, where the SCHLAPI status of samples
collected from the same focus varies. The outline of each tumor focus is marked with a black line, and the SCHLAPI status of a sample is indicated by red
(high) or blue (low) circles. BCR, biochemical recurrence; GG, grade group; pT, pathological tumor stage.

Table 2

High expression of SCHLAP1 is a predictor of biochemical relapse.

Univariable Multivariable

HR (95% CI) P HR (95% ClI) P
SCHLAP1
Low Reference
High 3.5 (1.9-6.3) < 0.001*  2.1(1.1-4.0) 0.02*
Preoperative PSA
< 10 ng/ml Reference
10 ng/ml-< 20 ng/mL 1.9 (0.9-3.9) 0.07 1.3 (0.5-3.0) 0.6
> 20 ng/ml 3.3 (1.5-7.1) 0.002* 1.0 (0.4-2.9) 0.9
Grade group
1-2 Reference
3 3.3 (1.4-8.0) 0.007* 2.0 (0.7-5.8) 0.2
4-5 6.9 (3.0-15.4) < 0.001* 3.0(1.1-8.2) 0.03*
Surgical margins
Negative Reference
Positive 4.1 (2.2-7.3) < 0.001* 2.6 (1.3-4.9) 0.005*
pT stage
pT2 Reference
pT3a 6.9 (2.4-19.7) <0.001* 4.0(1.2-13.8) 0.03*
pT3b 13.2 (4.3-40.6) < 0.001* 4.9(1.2-19.7) 0.03*

The multivariable model included clinicopathological characteristics commonly used
in risk stratification of prostate cancer patients (preoperative PSA, grade group,
surgical margins and pT stage). The assumption of proportional hazards was met
in all analyses, except for the univariable analysis of preoperative PSA, and grade
group and preoperative PSA in the multivariable model. Nodal stage was excluded
from the analysis due to missing data (NX; Table 1).
Cl=confidence interval; HR=hazard ratio; PSA =prostate-specific antigen; pT
stage = pathological tumor stage.
* indicate statistical significance, P < 0.05.
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was detected in 56% (20/36) of patients with high SCHLAPI expression in
at least one malignant sample, and from whom more than one sample was
collected from the same tumor focus. Among patients with high SCHLAPI
and available samples from the index tumor focus, at least one sample was
scored as having high expression in 93% (39/42). However, for 54% (19/35)
of these patients, the expression of SCHLAPI was heterogeneous within the
index tumor. Among patients with high SCHLAPI and samples from both
the index tumor and at least one other focus, a high expression of SCHLAPI
was detected exclusively in a non-index focus for 27% (3/11) of patients.

Due to the observed degree of heterogeneity, it was deemed necessary
to investigate associations between histopathological and molecular
characteristics on a “per sample” basis. Significant associations were
still found between high SCHLAPI expression and grade group, ERG
overexpression, presence of invasive cribriform growth/IDCP, and reactive
stroma (Supplementary Table S4).

Discussion

The present study demonstrates that expression of SCHLAPI has
important prognostic value in primary prostate cancer, despite a high level
of heterogeneity between and within tumor foci. Analysis of only 1 tissue
biopsy from a prostate cancer patient will not be sufficient in determining
SCHLAPI status, i.c., high or low expression, as more than half of the patients
show discordant results among samples from the same tumor.

A high degree of both inter- and intrafocal heterogeneity in SCHLAPI
expression was detected. Samples from clearly separated foci were available
from 55 patients, of which 11 patients had high SCHLAPI expression in
at least one tumor focus. To further evaluate the interfocal heterogeneity of
SCHLAPI expression, it would be of relevance to evaluate this biomarker in a
larger material. However, as intrafocal heterogeneity was substantial (56%), it
is evident that the heterogeneity aspect should not be overlooked in following
prostate cancer biomarker research.

We assigned patients to the high SCHLAPI group when at least 1
malignant sample displayed high expression and found that the high and
low groups have clearly distinct times to BCR. This indicates that the
identification of any tumor area with a high expression of SCHLAPI is
sufficient to predict poor prognosis for a patient, independently of other
adverse clinicopathological features. Previous studies have found differences
in time to BCR between patients with high vs. low expression of SCHLAPI,
although with less separation [10], best explained by the fact that only one
sample per patient was analyzed. The current analysis of multiple malignant
samples per patient result in a greater separation of the two groups. However,
our analyses include fewer patients than previous reports [10,11].

For prostate cancer patients treated with radical prostatectomy to present
with metastatic disease, follow-up for 10 to 15 y is necessary to accurately
evaluate clinical recurrence as an endpoint in time-to-event analyses [22].
Our findings using this endpoint were not significant, most likely as a result of
few patients (13/164) experiencing clinical recurrence at this time point. The
time perspective is also a limitation for evaluating the impact of SCHLAPI
on prostate cancer-specific death and overall survival, with as few as 21
patients in this cohort being registered with death (of which 4 of prostate
cancer-specific death). Interestingly, we still find that high SCHLAPI predicts
death (overall survival). SCHLAPI has also previously been found to predict
metastasis and death [23]. Thus, studies with longer follow-up time are
required to further evaluate the effect of SCHLAPI on clinical recurrence,
prostate cancer-specific death and overall survival in a multisampled material.

Intrapatient multisample-based SCHLAPI analysis revealed strong
associations between high expression and known adverse histopathological
features both on the sample- and patient levels. To the best of our knowledge,
the present study is the first to discover the relationship between high
SCHLAPI expression and reactive stroma (P < 0.001 on the sample
level). Reactive stroma has previously been found to predicc BCR and

prostate cancer-specific death [20], and shown to be the strongest prognostic
predictor in patients with Gleason 3 + 3 and 3 + 4 (grade groups 1 and 2)
[24]. Additionally, reactive stroma is considered to be included in future
modifications of the 2014 ISUP grading system [25]. Therefore, further
studies evaluating the mechanistic interplay between reactive stroma and
SCHLAPI expression are warranted. We also find associations between
high SCHLAPI and the presence of invasive cribriform growth/IDCE, in
agreement with previously published results [14]. Despite such associations,
we show that SCHLAPI expression is a robust biomarker that can be used
independently of other adverse clinicopathological markers.

Over the past years, an increasing number of prostate cancer patients in
the lower risk groups have chosen active surveillance as a treatment option
[26]. However, the present data suggest that low-grade prostate cancers,
i.e., grade group 1-2, with high SCHLAPI expression may benefit from
radical treatment, adjuvant oncologic treatment after surgery and/or more
intensive follow-up, despite their cancer being classified as a histopathological
low grade. In prostate cancer diagnostics, multiple spatially separated needle
biopsies are routinely collected, and evaluation of SCHLAPI expression in
this tissue may be a useful tool for making treatment decisions for the patient,
also prior to radical treatment. Studies investigating expression of SCHLAPI
in needle biopsies may therefore be a next step toward clinical implementation
of this biomarker.

The TMPRSS2-ERG gene fusion is the most common genetic aberration
in prostate cancer and leads to overexpression of ERG; however, its prognostic
potential is still debated [27,28]. The significant association between high
expression of SCHLAPI and ERG in this sample material may explain why
time-to-event analyses often have similar results for the two genes, suggesting
that both genes predict poor patient outcomes. However, overexpression
of ERG was not found to predict BCR in this study, calling for further
investigation.

In light of the discovered heterogeneity in SCHLAPI expression,
diagnostic tools that detect high expression without the requirement for
sampling particular tissue areas are highly warranted. To overcome inter- and
intrafocal heterogeneity, liquid biopsies, e.g., urine and blood, are emerging
as cost effective and minimally invasive tests for investigating molecular
aberrations in prostate cancer [29,30]. Expression of SCHLAPI is highly
prostate-specific and has been found to be detectable in urine samples [5].
However, there are several technical limitations that must be overcome to
make robust measurements and analysis of RNA in liquid biopsies with
sufficient sensitivity [31].

Conclusions

There is substantial inter- and intrafocal heterogeneity in expression of
SCHLAPI in prostate cancet, underscoring the need for multiple, spatially
separated samples to accurately determine the SCHLAPI status of a patient.
High expression of SCHLAPI in at least one malignant sample was sufficient
to classify a patient to the high SCHLAPI group. Patients with high
SCHLAPI expression have a significantly reduced time to BCR. We here,
for the first time, report a significant association between high SCHLAPI
expression and reactive stroma. Despite high SCHLAPI expression being
associated with adverse histopathological features, we conclude that high
SCHLAPI expression is an independent predictor of BCR. These results
suggest that patients with high expression of SCHLAPI should be considered
for radical treatment independently of histopathological grade group and
receive closer follow-up and/or additional oncologic treatment after surgery.
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