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Downregulation of serum CXCL4L1 predicts
progression and poor prognosis in prostate cancer
patients treated by radical prostatectomy

Mo Zhang', Johnny Guan?, Yun-Long Huo’, Yong-Sheng Song’, Li-Zhu Chen*

Our previous study found that plate factor-4 variant (CXCL4L1) was downregulated in the serum of patients with prostate cancer
(PCa). The aim of the present study was to investigate the prognostic value of CXCL4L1 in PCa. In total, 213 PCa patients treated
with radical prostatectomy were enrolled and peripheral blood samples of all patients were collected. Expression of serum CXCL4L1
in patients with different tumor stages and grades were measured by enzyme-linked immunosorbent assay (ELISA). The Kaplan-Meier
method was applied to estimate the progression to castration-resistant prostate cancer (CRPC), metastasis, biochemical recurrence
(BCR)-free survival, and overall survival (OS). Prognostic factors for BCR-free survival and OS were determined by univariate and
multivariate analyses using the Cox proportional hazards regression model. The expression of CXCL4L1 was significantly lower
in PCa patients with advanced pathological tumor stage, high-grade Gleason score, and metastasis. Moreover, downregulation
of CXCL4L1 not only strongly correlated with aggressive clinicopathological features, but also predicted tumor progression and
unfavorable outcomes. Finally, multivariate Cox regression analyses identified CXCL4L1 as an independent prognostic factor for both
BCR-free survival (hazard ratio [HR]: 2.03, 95% confidence interval [CI]: 1.26-3.27; P = 0.004) and OS (HR: 2.26, 95% ClI:
1.07-4.79; P=0.033). In conclusion, our results indicate that CXCL4L1 might serve as a novel and promising prognostic biomarker

for patients with PCa and potential therapeutic target in the future.
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INTRODUCTION

Prostate cancer (PCa) is among the most prevalent male
malignancies worldwide and the second leading cause of cancer-
related death for men in the United States.! In recent years, in
China, the incidence of PCa has increased dramatically.? In 2015,
more than 60 300 new PCa cases were diagnosed and 26 600 males
died from PCa in China.’

Due to its extremely heterogeneous nature, PCa varies from
indolent, organ-confined to aggressive, metastatic disease. While
most indolent diseases have slowly progressing tumors with little or
no clinical manifestation, patients with aggressive PCa may suffer
from metastatic dissemination and an invariably lethal outcome.**
Discrimination between indolent and aggressive disease remains
a major challenge for the clinical management of PCa. Currently,
risk stratification for PCa is mainly based on preoperative prostate-
specific antigen (PSA), biopsy Gleason score (GS), and clinical stage,
which categorizes the patients into low-, intermediate-, and high-risk
groups.®” However, none of these parameters show optimal sensitivity
or specificity for detecting, monitoring, and predicting the progression
of PCa. Even within a given risk group, significant clinical heterogeneity
still exists.® Therefore, there is an urgent need for novel and accurate

prognostic biomarkers, which can aid clinicians in planning appropriate
treatment regimens and preventing unnecessary exposure to adverse
effects associated with adjuvant and/or salvage therapies.

We previously demonstrated that the level of serum plate factor-4
variant (CXCL4L1) was downregulated in PCa patients compared to
benign prostatic hyperplasia (BPH) and high-grade prostate intraepithelial
neoplasia (HGPIN) patients, through a comprehensive quantitative
proteomic analysis.” Given the potential importance of CXCL4L1 in the
tumorigenesis of PCa, we further wondered whether CXCL4L1 expression
was linked to disease progression and outcome. In the present study, we
measured CXCLAL1 expression in the serum of PCa patients treated with
radical prostatectomy and examined the relationship between CXCL4L1
expression and clinicopathological characteristics of PCa patients. In
addition, the predictive value of CXCLA4L1 for progression to castration-
resistant prostate cancer (CRPC), metastasis, biochemical recurrence
(BCR)-free survival, and overall survival (OS) was also investigated.

PATIENTS AND METHODS

Patients

A total of 213 PCa patients were recruited from the Urology
Department of Shengjing Hospital (Shenyang, China) and enrolled
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in our study between December 2010 and June 2013. The inclusion
criteria included: (1) elevated serum PSA (>4 ng ml™), (2) suspicious
digital rectal examination (DRE), and (3) abnormal nodules found by
ultrasonography and/or magnetic resonance imaging (MRI). Patients
with acute prostatitis or other malignancies were excluded from the study.
All patients initially underwent transrectal ultrasound-guided prostate
needle biopsy and were treated with laparoscopic radical prostatectomy
4 weeks postbiopsy. None of the patients received neoadjuvant hormonal
therapy, chemotherapy, or radiotherapy prior to surgical treatment.
To confirm the diagnosis of PCa, both biopsy and surgery specimens
were pathologically evaluated by a genitourinary pathologist who was
blinded to clinical outcomes. To assess the clinical stage, diagnostic pelvic
computed tomography (CT) or MRI was performed. Tumor stage was
classified according to the 8" edition of American Joint Committee on
Cancer / tumor-node-metastasis (AJCC/TNM) staging system.
Medical data for each patient including age, body mass index (BMI),
PSA level, prostate volume (PV), PSA density (PSAD), biopsy/pathologic
GS, tumor stage, and the Cancer of the Prostate Risk Assessment (CAPRA)
score were collected.”® The clinicopathological characteristics of all
patients are summarized in Table 1. The study was approved by the Ethics
Committee of Shengjing Hospital, China Medical University, Shenyang,
China. Written informed consent was obtained from all the participants.

Sample collection

Blood samples were collected preoperatively on the morning of
prostatic surgery and centrifuged at 3000g (Beckman Coulter Life
Sciences, Indianapolis, IN, USA) for 15 min at 4°C immediately after
the collection (within 30 min). The serum layer was aliquoted and
stored at —80°C until assay. The specimens were discarded if jaundice
or hemolysis was identified.

Table 1: The clinicopathological characteristics of patients with
prostate cancer included in the study

Value

213
64.0 (57.0-72.0)
24.7 (22.6-26.5)
59.6 (562.4-70.2)
12.3(8.2-19.2)
0.20 (0.13-0.31)

Characteristics

Patients (n)

Age (year), median (IQR)

BMI (kg m~?), median (IQR)
Prostate volume (ml), median (IQR)
PSA (ng ml-!), median (IQR)

PSAD (ng ml-* cm=3), median (IQR)
Biopsy Gleason score, 1 (%)

<6 52 (24.4)
7 (3+4) 36 (16.9)
7 (4+43) 54 (25.4)
>8 71 (33.3)
Clinical T stage, n (%)
T1 51 (23.9)
T2 138 (64.8)
T3 24 (11.3)
Pathological Gleason score, n (%)
<6 39 (18.3)
7 (3+4) 32 (15.0)
7 (4+3) 65 (30.5)
>8 77 (36.2)
Pathological T stage, n (%)
pT2 145 (68.1)
pT3 45 (21.1)
pT4 23(10.8)
PCa: prostate cancer; IQR: interquantile range; BMI: body mass index;

PSA: prostate-specific antigen; PSAD: prostate-specific antigen density; T: tumor;
pT: pathological tumor
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Enzyme-linked immunoassay (ELISA) assay

Serum CXCL4L1 levels were measured using a commercially
available ELISA kit (EL017810HU, Cusabio Biotech, Wuhan, China)
as previously described.’ Briefly, 100 ul serum samples were added
into the corresponding wells and incubated at 37°C for 2 h with
gentle shaking. The waste liquid was then discarded. Biotinylated
antibody (100 ul) was added into each well, and the samples were
incubated at 37°C for 1 h with gentle shaking. After three washes
with washing buffer, 100 pl of streptavidin-horseradish peroxidase
(avidin-HRP) was added into each well. Incubation was performed
at 37°C for 1 h. The washing process was repeated as described
above. Color development was achieved by adding 90 ul per well
of 3,3’5,5’-tetramethylbenzidine (TMB) as a substrate; sulfuric
acid (50 ul) was added to stop the reaction. The optical density was
measured at 450 nm on the SpectraMax 190 Microplate Reader
(Molecular Devices, San Jose, CA, USA). CXCL4L1 expression was
calculated with a four-parameter logistic curve and fit to the standard
value. All serum specimens were measured in duplicate.

Follow-up evaluation

The patients were followed-up at intervals of 3 months during first
5 years and every 6 months thereafter. The median follow-up duration
was 45 (range: 6-84) months. For disease progression, BCR was defined
as two sequential PSA values 20.2 ng ml™ after prostatectomy.'!
The development of CRPC was judged according to the European
Association of Urology (EAU) guidelines.'> Metastatic disease was
confirmed by sequential imaging modalities (technetium-99 bone scan,
positron emission tomography-computed tomography [PET-CT], or
MRI scan). Duration of the follow-up for each outcome was assessed
from the date of surgery to the date of disease progression, metastases or
to the date of most recent clinical contact for those without progression.
For mortality, survival time was calculated from the date of surgery
to the date of death or to the date of the most recent clinical contact
for censored cases.

Statistical analyses

Continuous and categorical variables were expressed as median with
interquantile range and frequencies with percentages, respectively.
Comparisons of CXCL4L1 expression in different tumor stages and
grades were analyzed with Mann-Whitney U test. Chi-square test was
used to analyze the association between CXCL4L1 expression and the
clinicopathological characteristics. The time to CRPC and metastasis
development, BCR-free survival, and OS curve were estimated by the
Kaplan-Meier method and compared by a log-rank test. Prognostic
factors for BCR-free survival and OS were identified by univariate
and multivariate analyses using the Cox proportional hazards model.
The hazard ratio (HR) with 95% confidence intervals (CIs) was
calculated and only variables with significant values (P < 0.05) were
enrolled into the multivariate analyses. All statistical analyses were
performed using SPSS Statistics version 20 (IBM Corp., Armonk,
NY, USA) and GraphPad Prism 6 (GraphPad Software, San Diego,
CA, USA). All tests were two-sided and P < 0.05 was considered
statistically significant.

RESULTS

Comparison of CXCL4L1 expression in PCa with different grades
and stages

The expression of CXCL4L1 was successfully detected in 213
individual serum specimens (Supplementary Table 1). We first
compared CXCL4L1 levels in PCa patients with different grades
and stages. The median level of CXCL4L1 in patients with GS



28 was 8.15 ng ml™', which was significantly lower than that in
patients with GS 7 (11.89 ng ml™) and GS <6 (13.35 ng ml™)
(P < 0.001, Figure 1a). In terms of pathological tumor (pT) stage,
the median level of CXCL4L1 was 9.51 ng ml™ in patients with
pT3 stage and 8.03 ng ml™ in patients with pT4 stage, and these
levels were remarkably lower than that in patients with pT2 stage
(12.07 ngml™!) (both P < 0.001; Figure 1b). However, the difference
in CXCLA4L1 level between patients with pT3 and pT4 stage was not
statistically significant (P = 0.285; Figure 1b).

We also compared patients with localized disease and those who
developed metastatic disease. During the follow-up period, a total of
63 patients developed metastatic disease, including 23 patients with
bone metastases and 40 patients with pelvic lymph node metastases.
Our results showed that the level of CXCL4L1 was significantly
decreased in patients who subsequently developed metastases compared
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Figure 1: Comparisons of CXCL4L1 expression in prostate cancer patients
according to different categories. The expression of CXCL4L1 in prostate
cancer patients with (a) different grades of Gleason score, (b) different
pathological tumor stages, and (¢) localized and metastatic prostate cancer.
LPCa: localized prostate cancer; MPCa: metastatic prostate cancer; CXCL4L1:
plate factor-4 variant; pT: pathological tumor.
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with patients with localized PCa (10.37 ng ml™' vs 11.42 ng ml,
P =0.025; Figure 1c).

Association between CXCL4L1 expression and clinicopathological
characteristics of PCa patients

We next analyzed the association between CXCLA4L1 expression and
clinicopathological characteristics of PCa patients (Table 2). The
median level of CXCL4L1 (10.92 ng ml™') was used as the cutoft value
to classify the 213 patients into a low-expression group and a high-
expression group. Our data confirmed that there was a significant
correlation between low expression of CXCL4L1 and aggressive
clinicopathological characteristics, including positive surgical margin
(P =0.023), tumor multifocality (P = 0.001), high GS (P < 0.001), and
advanced pT stage (P = 0.002). Notably, a strong correlation was also
found between CXCLA4L1 expression and CAPRA score (P = 0.013).
However, there were no significant differences between the low- and
high-expression groups with respect to other variables, including age,
BMI, preoperative PSA, and PSAD.

Downregulation of CXCL4L1 correlates with poor prognosis in PCa
patients

We assessed the prognostic value of CXCL4L1 expression in PCa
patients. A cumulative incidence curve confirmed that PCa patients
with low CXCL4L1 expression exhibited a shorter time to CRPC
development compared with patients with high CXCL4L1 expression
(P < 0.001; Figure 2a). A similar result was observed with regard to
metastases progression (P = 0.022; Figure 2b). Overall, 36.8% of men
in the CXCL4L1 low-expression cohort developed CRPC and 33.9%
developed metastases, while only 15.0% and 25.2% of PCa patients

Tahle 2: The association hetween CXCL4L1 expression and clinicopathological characteristics of prostate cancer

Clinicopathological characteristics

Low (n=106)

67.0 (55.5-73.0)
24.8 (23.3-26.6)
13.2 (8.9-18.3)
0.22 (0.15-0.31)

Age (year), median (IQR)

BMI (kg m-2), median (IQR)

PSA (ng ml-!), median (IQR)

PSAD (ng ml-! cm=3), median (IQR)
Surgical margin, n (%)

Negative 73 (68.9)

Positive 33(31.1)
Tumor multifocality, n (%)

Unifocal 55 (51.9)

Multifocal 51 (48.1)
Pathological Gleason score, n (%)

<6 10 (9.4)

7 (3+4) 15 (14.2)

7 (4+3) 18 (17.0)

-8 63 (59.4)
Pathological T stage, n (%)

pT2 60 (56.6)

pT3 30 (28.3)

pT4 16 (15.1)
CAPRA score, n (%)

<2 9 (8.5)

3 10 (9.4)

4 17 (16.1)

5 19(17.9)

>6 51 (48.1)

CXCL4L1 expression P
High (n=107)
63.0 (568.0-70.5) 0.3322
24.5 (22.5-26.1) 0.415°
11.3(7.8-19.5) 0.159°
0.19 (0.13-0.29) 0.1432
88 (82.2) 0.023°
19 (17.8)
79 (73.8) 0.001°
28 (26.2)
29 (27.1) <0.001°
17 (15.9)
47 (43.9)
14 (13.1)
85 (79.4) 0.002°
15 (14.1)
7 (6.5)
20 (18.7) 0.013°
21 (19.6)
19 (17.8)
12 (11.2)
35(32.7)

P values were obtained from the *Mann-Whitney U test or ®Chi-square test. BMI: body mass index; PSA: prostate-specific antigen; PSAD: prostate-specific antigen density; T: tumor;
pT: pathological tumor; CAPRA: Cancer of the Prostate Risk Assessment; IQR: interquantile range; CXCL4L1: plate factor-4 variant
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in the CXCL4L1 high-expression group experienced CRPC and
metastases progression, respectively.

Kaplan-Meier analysis showed that low expression of CXCL41
was significantly associated with a shorter BCR-free survival
(P < 0.001; Figure 3a). The 3- and 5-year BCR-free survival rates
in patients with low expression of CXCL4L1 were 53.9% and 45.2%,
respectively. In contrast, the 3- and 5-year BCR-free survival rates
in patients with high expression of CXCL4L1 were 81.0% and
63.3%, respectively. The patients with low CXCL41 expression
also exhibited an unfavorable OS than those with high CXCL4L1
expression (P < 0.001, Figure 3b). The 3- and 5-year OS rates were
84.2% and 54.1% for patients with low CXCL41 expression, whereas
96.7% and 85.4% for patients with high CXCL4L1 expression,
respectively.

Finally, univariate and multivariate Cox proportional hazard
analyses were performed to identify prognostic factors for PCa
(Table 3). In the univariate analyses, preoperative PSA (P = 0.003),
PSAD (P = 0.005), CAPRA score (P < 0.001), pT stage (P < 0.001),
and CXCL4L1 expression (P < 0.001) were significantly associated
with BCR-free survival of PCa patients. In terms of OS, several
prognostic factors, including CAPRA score (P = 0.038), pathological
GS (P <0.001), and CXCLA4L1 expression (P < 0.001), were significant
predictors in PCa patients. Only the significant variables from
univariate analysis were enrolled in the multivariate analysis. Among
these significant prognostic factors, multivariate analysis demonstrated
that pathological tumor stage (HR: 1.73; 95% CI: 1.08-2.76; P=0.021)
and CXCLA4L1 expression (HR: 2.03; 95% CI: 1.26-3.27; P =0.004) were
independent prognostic factors for BCR-free survival in PCa patients,
while pathological GS (HR: 2.56; 95% CI: 1.19-5.52; P = 0.016) and
CXCILA4L1 expression (HR: 2.13; 95% CI: 1.01-4.52; P = 0.033) were
finally identified as independent prognostic factors for OS in PCa
patients.
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Figure 2: Risk of prostate cancer progression stratified by the level of CXCL4L1
expression. (a) Lower expression of CXCL4L1 was significantly associated
with more rapid development of CRPC (P < 0.001). (b) Lower expression of
CXCL4L1 strongly correlated with rapid progression to metastases (P=0.002).
CRPC: castration-resistant prostate cancer; CXCL4L1: plate factor-4 variant.

DISCUSSION

The lack of accurate prognostic biomarkers is one of the major unmet
needs in the management of men with PCa. An increasing number
of researchers have attempted to clarify the prognostic factors for
PCa, such as PSA derivatives (PSA velocity, PSAD), prostate volume,
serum testosterone, and new simplified PCa grading system with five
grades.”* !¢ Nevertheless, these parameters are not perfect and only
achieve modest efficacy.

Recent improvements in proteomics research have led to the
discovery of an abundance of new biomarkers that may be utilized
in the prediction of patient outcome. Many studies have reported the
successful identification of prognostic biomarkers using proteomic
analysis in various types of cancers.”””** Using a high-throughput
quantitative proteomic analysis, we previously found that the
expression of serum CXCL4L1 was decreased in patients with PCa.’
In the present study, we further investigated the role of CXCL4L1 in
predicting the risk of PCa progression.

CXC chemokines have been implicated in various biological
processes, including angiogenesis, anti-angiogenesis, and
tumorigenesis.”® As a nonallelic gene variant of CXCL4, CXCLA4LI is
one of the most important members of the angiostatic CXC chemokine
family. CXCLA4L1 has been shown to be more potent than CXCL4 at
inhibiting cell proliferation and migration.” However, the expression
of CXCLA4LI in cancer still remains a controversial issue. In esophageal
squamous carcinoma, CXCL4L1 exhibits a weak to negative staining in
tumor cells.”® Furuya and colleagues found that CXCL4L1 expression
was markedly lower in endometriosis-associated ovarian cancer
compared with normal endometrium and endometriosis lesion.**
In contrast, Quemener and colleagues reported that increased
CXCLA4L1 expression was significantly associated with pancreatic
adenocarcinoma using a tissue microarray analysis.”
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Figure 3: Kaplan—Meier survival analyses stratified by the level of CXCL4L1
expression. (a) Patients with low CXCL4L1 expression had significantly
worse BCR-free survival compared with high CXCL4L1 expression cohorts
(P < 0.001). (b) Patients with low CXCL4L1 expression were more likely
to experience a shorter overall survival (P < 0.001). BCR: biochemical
recurrence; CXCL4L1: plate factor-4 variant.

Time (month)

Table 3: Univariate and multivariate Cox proportional hazard analysis for hiochemical recurrence-free survival and overall survival

Variables BCR-free survival (univariate) — BCR-free survival (multivariate) OS (univariate) OS (multivariate)

HR (95% CI) P HR (95% ClI) P HR (95% CI) P HR (95% CI) P
Age (continuous) 1.01 (0.99-1.03) 0.255 NA NA 1.02 (0.99-1.05) 0.141 NA NA
BMI (continuous) 0.98 (0.92-1.06) 0.728 NA NA 1.04 (0.95-1.14) 0.357 NA NA
PSA (continuous) 1.02 (1.01-1.04)  0.003 1.01 (0.96-1.05) 0.745 1.02 (0.98-1.02) 0.870 NA NA
PSAD (continuous) 3.41(1.44-8.11) 0.005 0.94(0.08-11.67) 0.960 1.66(0.56-4.92) 0.358 NA NA
CAPRA (continuous) 1.22(1.09-1.36) <0.001 2.03 (1.26-3.27) 0.058 1.15(1.01-1.31) 0.038 0.99(0.86-1.16) 0.963
pGS (>7 vs<7) 1.39(0.87-2.21) 0.161 NA NA 3.71(1.99-6.93) <0.001 2.56(1.19-5.52) 0.016
pT stage (pT2 vs pT3/pT4) 2.25(1.44-3.52) <0.001 1.73(1.08-2.76) 0.021 1.75(0.95-3.21) 0.072 NA NA
CXCL4L1 expression (low vs high)  2.50 (1.57-3.98) <0.001  2.03 (1.26-3.27) 0.004 3.47(1.81-6.62) <0.001 2.13(1.01-4.52) 0.033

BCR: biochemical recurrence; OS: overall survival; HR: hazard ratio; Cl: confidence intervals; BMI: body mass index; PSA: prostate-specific antigen; PSAD: prostate-specific antigen density;
CAPRA: Cancer of the Prostate Risk Assessment; pGS: pathological Gleason score; pT: pathological tumor; NA: not analyzed
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The predictive value of CXCL4L1 in PCa progression had
not been previously investigated. To the best of our knowledge,
this is the first study on the correlation between CXCL4L1 and
prognosis of PCa. Our results demonstrate that the level of serum
CXCLA4L1 is remarkably decreased in PCa patients with advanced
pT stage and high GS. Moreover, decreased levels of CXCL4L1 were
significantly correlated with an increased risk for CRPC progression,
metastases, and adverse survival, suggesting that CXCL4L1 might
play an important role in PCa progression. Angiogenesis is a
requisite for tumor growth and progression.?® As a potent inhibitor
of angiogenesis, downregulation of CXCL4L1 probably alters the
delicate angiostatic balance toward angiogenesis, which subsequently
leads to tumor recurrence and progression. This may partially explain
why CXCLA4L1 expression is downregulated in PCa. However, the
exact mechanisms responsible for this observation remain unclear
and warrant further investigation.

Notably, downregulation of CXCL4L1 was significantly associated
with high CAPRA score, which usually predicts unfavorable clinical
outcomes for PCa patients. The CAPRA score system, first established
by the University of California, San Francisco (UCSF) in 2005, has
been recognized as a powerful predictive tool and validated in multiple
surgical cohorts."” Krishnan et al.*® demonstrated the predictive
ability of CAPRA score for BCR progression in PCa patients treated
with external beam radiotherapy and/or brachytherapy. In accordance
with previous findings, our data indicates that CAPRA score could
act as a significant predictor for both BCR-free survival and OS in the
univariate Cox analyses, whereas it did not achieve statistical differences
in the multivariate analyses. Future studies should incorporate
CXCLA4L1 level and CAPRA score into current categories and examine
the potential predictive value for the novel combination.

More interestingly, CXCL4L1 has recently shown potential utility
in cancer treatment. Vandercappellen et al.” showed that intratumoral
injection of CXCL4L1 resulted in a significant inhibition of tumor
growth and metastasis in different animal models, including B16
melanoma, A549 adenocarcinoma, and Lewis lung carcinoma. In our
ongoing experiment, we found that treatment with CXCL4LI can
significantly reduce the subcutaneous and orthotopic prostate tumor
size in a mouse model (data not shown), indicating that CXCL4L1 is
of interest not only for the prediction of PCa prognosis, but also as a
therapeutic target for drug development.

Several limitations of our study should be acknowledged. First,
although all patients in our study underwent metastatic evaluation,
including bone, CT, and/or MRI scans, there was no standardized
protocol for monitoring patients during the follow-up period. Second,
as a potential prognostic biomarker, the standardized protocol of
CXCLA4L1 testing at specific intervals requires further investigation.
Third, all these patients were recruited from the same institute, and
there were relatively limited participants included in our study. Most
cases were from the past 5 years, which was not sufficient for long term
follow-up. Further validation of CXCL4L1 in a large, independent,
and multicenter cohort with long-term follow-up is still warranted.
In addition, evaluation of the expression and validity of CXCL4L1 in
a multiethnic patient group in future study is required.

CONCLUSION

Our study demonstrated that decreased CXCL4L1 expression was
associated with aggressive clinicopathological features in PCa patients.
Downregulation of CXCL4L1 could serve as an independent prognostic
factor for unfavorable BCR-free survival and OS in PCa patients.
Further studies to elucidate the molecular mechanism of CXCL4L1 in
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PCa will improve our understanding of disease progression and may
yield a new therapeutic target.
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Supplementary Table 1: Expression of serum CXCL4L1 in 213 patients with prostate cancer

Patient number Age (year) BMI (kg m=2) Prostate volume (ml) PSA (ng ml-1) PSAD (ng mI- cm=) CXCL4L1 expression (ng mi-1)
1 65 24.2 63.9 11.9 0.19 18.62
2 63 21.5 60.1 7.8 0.13 11.43
3 62 27.8 44.1 19.2 0.44 12.31
4 60 20.4 56.8 1.2 0.02 15.78
5 78 21.6 65.3 4.3 0.07 12.31
6 73 23.5 63.9 5 0.08 12.31
7 91 21.5 67.5 29.1 0.43 9.01
8 67 23.1 76.3 9.1 0.12 7.76
9 64 32.2 69.1 7.6 0.11 12.74
10 56 30.1 52.4 5.3 0.10 15.63
11 55 29.8 56.5 4.6 0.08 9.66
12 54 26.7 71.2 10.8 0.15 6.91
13 47 24.1 45.3 11.2 0.25 14.88
14 38 23.9 22.6 8.9 0.39 10.76
15 50 20.6 48.5 21.4 0.44 9.17
16 59 31.6 78.1 20.9 0.27 15.78
17 69 30.7 109.8 14.2 0.13 10.72
18 79 25.1 48.8 32.4 0.66 2.41
19 71 32.1 45.6 20.4 0.45 8.81
20 61 19.6 66.4 3.9 0.06 7.24
21 54 22.4 59.6 7.1 0.12 17.19
22 58 23.8 57.2 98.3 1.72 4.63
23 72 24.1 71.1 12.4 0.17 14.16
24 77 22.6 52.5 7.1 0.14 13.35
25 63 22.2 54.4 6.5 0.12 11.74
26 64 21.5 58.3 6.4 0.11 8.62
27 61 21.9 67.3 7.1 0.11 16.74
28 82 22.3 69.2 2.2 0.03 13.72
29 88 21.3 67.3 3.1 0.05 15.62
30 76 28.5 59.1 4.7 0.08 11.41
31 62 28.2 47.4 7.5 0.16 22.79
32 72 29.1 89.2 6.6 0.07 11.77
33 82 21.5 86.3 9.9 0.11 11.35
34 89 18.5 76.6 10.1 0.13 16.43
35 45 17.1 57.7 14.2 0.25 11.72
36 48 20.8 35.2 11.3 0.32 10.99
37 49 26.1 40.1 17.1 0.43 7.36
38 50 31.3 42.7 19.5 0.46 12.88
39 51 30.9 48.3 22.4 0.46 10.2
40 57 25.3 61.2 23.1 0.38 14.32
41 53 24.8 51.2 29.5 0.58 9.19
42 54 24.1 57.6 7.9 0.14 14.59
43 51 24.7 59.6 9.1 0.15 22.71
44 50 24.3 58.7 8.7 0.15 6.55
45 69 23.9 51.4 6.9 0.13 10.65
46 66 23.6 79.1 9.5 0.12 16.71
47 86 23.5 72.4 9.1 0.13 7.17
48 61 26.7 63.6 7.3 0.11 10.07
49 71 25.1 67.2 3.6 0.05 16.45
50 72 27.3 58.2 3.1 0.05 10.02
51 64 28.1 56.1 2.7 0.05 11.64
52 69 26.2 70.2 11.4 0.16 16.73
53 60 26.6 50.1 12.5 0.25 9.33
54 50 26.3 49.6 17.4 0.35 10.08
55 49 26.3 45.8 11.3 0.25 9.29
56 90 25.8 79.3 15.6 0.20 12.47
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Supplementary Table 1: Contd...

Patient number Age (year) BMI (kg m=2) Prostate volume (ml) PSA (ng ml-1) PSAD (ng mI- cm=) CXCL4L1 expression (ng ml-1)
57 88 25.1 74.1 16.1 0.22 6.46
58 82 24.7 75.2 20.6 0.27 9.93
59 68 23.3 53.3 56.3 1.06 8.03
60 69 25.1 82.5 71.2 0.86 8.82
61 71 25.7 69.3 44.7 0.65 12.03
62 53 26.7 56.1 45.2 0.81 9.06
63 54 25.9 56.5 14.1 0.25 1.79
64 57 26.1 61.1 11.4 0.19 7.73
65 59 27.1 61.2 15.9 0.26 17.14
66 60 27.3 53.3 16.2 0.30 9.18
67 60 28.6 56.2 9.5 0.17 13.32
68 61 30.2 43.8 9.3 0.21 28.72
69 62 20.9 45.1 8.1 0.18 10.05
70 66 31.2 70.1 8.8 0.13 10.28
71 68 21.8 60.9 7.1 0.12 9.45
72 63 21.9 61.3 7.9 0.13 14.79
73 75 27.5 62.1 8 0.13 7.48
74 73 26.5 72.5 11.1 0.15 12.04
75 78 26.7 63.3 10.3 0.16 5.32
76 66 23.8 64.1 10.6 0.17 12.57
77 71 24.1 58.6 11.7 0.20 13.2
78 69 24.2 58.2 22.5 0.39 13.69
79 60 24.5 57.4 21.6 0.38 20.67
80 70 24.8 64.1 26.4 0.41 12.59
81 80 25.3 54.5 33.3 0.61 7.03
82 69 25.9 59.2 34.6 0.58 13.44
83 53 23.7 43.2 23.1 0.53 14.33
84 40 23.4 41.1 4.5 0.11 9.26
85 45 25.9 56.3 6.7 0.12 9.96
86 42 26.1 50.4 7.3 0.14 12.46
87 48 24.2 59.6 7.2 0.12 15.15
88 49 24.7 64.3 9.3 0.14 18.83
89 51 19.5 63.2 9.2 0.15 8.15
90 55 18.3 78.2 10.5 0.13 8.29
91 56 18.6 46.1 11.4 0.25 11.62
92 54 18.2 57.3 12.3 0.21 10.92
93 62 17.6 66.1 12.9 0.20 8.14
94 63 19.1 66.3 11.6 0.17 8.46
95 61 19.5 50.7 10.1 0.20 11.53
96 67 20.5 50.2 9.7 0.19 13.37
97 66 20.8 71.2 12.5 0.18 13.42
98 68 21.6 73.6 76.3 1.04 5.66
99 69 22.4 50.9 11.9 0.23 16.71
100 60 22.3 71.2 12.7 0.18 10.36
101 71 22.5 75.9 17.1 0.23 11.04
102 74 21.4 81.6 13.2 0.16 10.82
103 78 21.6 39.9 14.6 0.37 3.61
104 72 24.9 61.5 16.2 0.26 9.64
105 77 25.2 52.7 22.8 0.43 12.78
106 70 26.2 77.6 23.1 0.30 8.78
107 79 24.7 63.7 56.3 0.88 11.36
108 53 24.6 54.7 4.8 0.09 12.27
109 63 30.1 45.1 7.6 0.17 26.71
110 73 29.6 51.1 40.9 0.80 11.93
111 84 18.3 64.3 10.3 0.16 12.09
112 80 19.6 59.3 11.4 0.19 7.75
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Supplementary Table 1: Contd...

Patient number Age (year) BMI (kg m=2) Prostate volume (ml) PSA (ng ml-1) PSAD (ng mI- cm=) CXCL4L1 expression (ng mi-1)
113 62 21.4 60.6 7.8 0.13 11.54
114 63 24.2 71.3 9.3 0.13 11.89
115 64 24.1 59.4 81.3 1.37 10.61
116 67 24.8 58.1 9.1 0.16 11.37
117 65 25.6 57.3 8.2 0.14 12.78
118 65 27.2 53.9 8.4 0.16 13.33
119 69 20.1 64.2 23.5 0.37 6.71
120 71 22.5 72.4 9.5 0.13 5.17
121 47 22.9 73.7 9.3 0.13 15.43
122 49 22.6 49.8 8.1 0.16 9.81
123 55 23.1 44.6 8.8 0.20 10.74
124 51 23.8 43.2 7.1 0.16 8.13
125 52 19.8 34.7 7.9 0.23 7.47
126 54 28.4 28.9 28 0.97 14.28
127 64 27.4 40.3 11.1 0.28 9.19
128 74 26.9 33.4 10.3 0.31 9.13
129 73 26.3 48.6 10.6 0.22 9.17
130 83 27.1 51.2 11.7 0.23 6.63
131 82 27.4 77.5 22.5 0.29 12.5
132 60 19.6 68.9 21.6 0.31 17.71
133 59 24.9 100.4 26.4 0.26 13.03
134 52 21.7 77.4 33.3 0.43 18.56
135 57 26.5 76.1 34.6 0.45 17.82
136 66 26.7 93.1 23.1 0.25 16.63
137 68 23.8 98.5 4.5 0.05 14.29
138 69 24.1 105.1 6.7 0.06 7.99
139 70 24.2 62.4 7.3 0.12 8.38
140 71 24.5 78.9 17.2 0.22 8.84
141 72 24.8 91.9 9.3 0.10 9.88
142 74 25.3 57.4 13.2 0.23 6.96
143 49 25.9 59.4 4.2 0.07 7.37
144 51 23.7 41.1 5.1 0.12 6.74
145 55 23.4 56.3 5.3 0.09 12.59
146 56 25.9 50.4 6.4 0.13 13.38
147 54 26.1 59.6 6.5 0.11 10.04
148 62 24.2 54.3 7.9 0.15 6.43
149 63 24.7 53.2 12.3 0.23 13.06
150 61 19.5 78.2 13.2 0.17 15.51
151 67 18.3 56.1 15.4 0.27 12.12
152 66 25.6 57.3 32.7 0.57 9.46
153 68 25.3 66.1 65.8 1.00 12.59
154 69 26.1 66.3 46.1 0.70 11.75
155 60 25.7 50.7 9.5 0.19 11.66
156 71 25.5 50.2 9.3 0.19 8.24
157 74 26.5 71.2 28.1 0.39 9.62
158 78 25.5 73.6 8.8 0.12 13.32
159 72 24.9 80.9 7.1 0.09 7.48
160 77 23.8 71.2 7.9 0.11 9.53
161 70 26.1 75.9 8 0.11 10.37
162 79 28.3 61.6 11.1 0.18 11.71
163 53 24.7 49.9 10.3 0.21 7.24
164 63 19.1 91.5 10.6 0.12 14.2
165 73 20.3 42.7 11.7 0.27 10.74
166 84 27.4 77.6 22.5 0.29 6.71
167 80 28.1 63.7 21.6 0.34 9.51
168 62 25.5 54.7 26.4 0.48 12.07
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Supplementary Table 1: Contd...

Patient number Age (year) BMI (kg m=2) Prostate volume (ml) PSA (ng ml-1) PSAD (ng mI- cm=) CXCL4L1 expression (ng ml-1)
169 63 26.6 65.1 13.3 0.20 4.36
170 49 24.4 64.1 34.6 0.54 5.26
171 51 26.5 59.7 23.1 0.39 13.49
172 55 26.7 56.1 4.5 0.08 12.24
173 56 23.8 57.2 16.7 0.29 16.67
174 54 24.1 45.5 7.3 0.16 13.11
175 62 24.2 67.5 7.2 0.11 12.25
176 63 24.5 59.2 9.3 0.16 13.36
177 61 24.8 46.6 14.3 0.31 4.31
178 67 25.3 58.9 12.5 0.21 14.27
179 66 25.9 67.4 13.5 0.20 12.28
180 68 23.7 77.2 12.9 0.17 10.67
181 69 23.4 44.1 19.4 0.44 20.49
182 60 25.9 39.9 18.4 0.46 15.78
183 71 26.1 42.4 16.4 0.39 11.59
184 74 24.2 79.5 14.3 0.18 7.31
185 78 24.7 41.1 12.9 0.31 8.55
186 72 19.5 56.3 11.9 0.21 12.51
187 77 18.3 50.4 14.8 0.29 6.22
188 70 19.6 59.6 14.6 0.24 4.28
189 79 22.6 64.3 19.7 0.31 14.87
190 53 24.7 63.2 14.2 0.22 10.06
191 63 23.8 78.2 22.6 0.29 11.63
192 73 23.9 46.1 25.1 0.54 8.61
193 84 23.6 57.3 12.9 0.23 12.01
194 80 22.2 66.1 18.9 0.29 5.11
195 62 25.3 66.3 16.4 0.25 9.18
196 63 25.1 50.7 27.6 0.54 7.14
197 56 26.1 50.2 28.1 0.56 15.32
198 58 27.2 71.2 28.5 0.40 10.06
199 61 23.3 73.6 19.5 0.26 11.67
200 59 28.8 80.9 13.8 0.17 6.26
201 60 28.1 71.2 12.5 0.18 15.44
202 79 27.1 75.9 14.6 0.19 8.92
203 53 26.9 81.6 13.6 0.17 7.99
204 69 26.5 59.9 13.2 0.22 6.01
205 63 24.6 81.5 14.8 0.18 5.37
206 74 26.6 52.7 14.7 0.28 6.11
207 88 26.7 77.6 13.2 0.17 8.81
208 77 28.5 63.7 18.6 0.29 8.49
209 61 29.1 54.7 14.7 0.27 6.53
210 67 30.7 65.1 22.6 0.35 9.01
211 66 31.1 59.8 16.8 0.28 11.07
212 65 21.2 57.2 14.6 0.26 10.62

213 67 23.6 64.1 12.5 0.20 8.75






