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Proteomic analysis reveals differentially secreted proteins in the urine
from patients with clear cell renal cell carcinoma
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Abstract

Objective: The aim of this study was to evaluate the differentially secreted protein profile in the urine from patients with clear cell renal
cell carcinoma (ccRCC) using mass spectrometry–based methods. Urine composition can reflect kidney physiology and can be used to detect
markers for renal diseases. Moreover, characterization of the secretome is likely to assist in the investigation of new drugs for biological
targets and diagnose the ccRCC at an early stage.
Methods and materials: Urine samples from patients were divided according to Fuhrman degree (FI-IV), which was associated with the

cellular differentiation as good prognosis (GP) and poor prognosis (PP). Healthy individuals were used as the control group (CG). We used
both qualitative and quantitative mass spectrometry–based analyses that involved the following approaches: 1-dimensional gel electro-
phoresis combined with liquid chromatography mass spectrometry in tandem (1DE LC-MS/MS), in-solution digestion combined with label-
free 1-dimensional LC-MSE (1D LC-MSE), and bidimensional gel electrophoresis combined with matrix-assisted laser desorption/ionization
time of flight in tandem (2DE MALDI-TOF/TOF) or combined with LC-MS/MS.
Results: All the strategies allowed the identification of 354 proteins from the CG, GP, and PP groups. Qualitative experiments using 1DE

LC-MS/MS analysis detected different protein profiles, and 224 proteins were identified in all groups. The label-free MSE quantitative
analysis identified 113 proteins and generated novel information on secreted protein profiles, including 49 up-secreted proteins in the urine
from patients with ccRCC and 40 down-secreted proteins related to the CG. Proteins such as kininogen-1, uromodulin, apolipoprotein D,
polyubiquitin, and CD59 glycoprotein were down secreted according to the groups CG 4 GP 4 PP. In contrast, apolipoprotein A,
fibrinogen, and haptoglobin were up secreted in patient groups. The same expression profile observed for kininogen-1, apolipoprotein D,
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fibrinogen, and haptoglobin was corroborated by 2DE LC-MS/MS or 2DE MALDI-TOF/TOF analyses. These 2 strategies also showed 13
differentially secreted proteins among the 3 groups.
Conclusions: The proteins kininogen-1, apolipoprotein D, fibrinogen, and haptoglobin presented similar quantitative protein profiles

according to MSE and 2DE approaches. The latter proteins were up secreted and the former ones were down-regulated. The strategies used
proved to be valuable in identifying proteins that were differentially secreted in urine from patients with RCC. r 2016 Elsevier Inc. All
rights reserved.
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1. Introduction

Renal cell carcinomas (RCCs) represent approximately
85% to 90% of all renal tumors [1]. It is the seventh most
common type of cancer in men and 12th most common in
women, accounting for 3% of the causes of death due to
cancer. Tumor characteristics such as the histopathological
subtype and tumor stage and grade seem to have limited
value in predicting the clinical outcomes. The most
common histological subtype is clear cell RCC (ccRCC)
that comprises approximately 70% of all RCCs [1]. In
patients with early-stage tumors and good prognostic
indicators, surgery increases the survival rate. However,
patients with advanced-stage or metastatic disease and poor
prognostic indicators have a low 5-years survival rate
[2,3]. The tumor shows resistance to chemotherapy and
radiotherapy, and this complicates the treatment [4].
Currently, the initial diagnosis of RCC is most often
accomplished using noninvasive imaging techniques [5].
However, these techniques are not able to effectively
detect RCC in the early stages of the disease nor are they
useful as predictive diagnostic tools [6].

Accurate methods are needed not only to provide
early diagnosis but also for the identification of occult
metastatic disease [7]. Proteomic analyses using mass
spectrometry methods have proven to be useful as
powerful tools in the diagnostic, prognostic, and patient
follow-up [8]. Among those techniques, 2-dimensional
gel electrophoresis as well as shotgun proteomics with
sample prefractionation followed by LC-MS/MS analysis
have been widely used [9,10]. Recently, more sensi-
tivity and accurate label-free mass spectrometric quanti-
tative analysis has been introduced in urine proteomics
studies [9].

Urine is an interesting biological sample to investigate
kidney physiology and detection of markers for renal
diseases [11]. A significant variance in the secreted levels
of constitutive proteins and peptides in urine could reflect a
malfunction of the kidney and could be used as a diagnostic
tool. However, studies on RCC are yet limited to a small
number of differentially expressed proteins. Here, we
investigate the proteins in the urine from patients with
ccRCC who had been classified into 2 distinct grades and
compare them with healthy donors. Firstly, a qualitative
approach using 1DE LC-MS/MS was performed to evaluate
the urine protein profile. Then, we performed a label-free

1D LC-MSE quantitative analysis and 2DE MALDI-TOF/
TOF or 2DE LC-MS/MS. The results from these strategies
allowed us to detect a set of differentially secreted proteins
that could be potentially related to the progression of the
disease.

2. Materials and methods

2.1. Patient selection

Patients from the National Cancer Institute were
recruited between 2005 and 2010. Patients signed an
informed consent that had been reviewed and appro-
ved by the National Cancer Institute Ethics Committee
(CEP 38/05) and the National Committee for Research
Ethics (CONEP 12536). The selected patients included
persons of both sexes and older than 18 years at diagnosis
and excluded those with any genetic conditions, HIV
infection, mental illness, previous cancer treatment, or
previous kidney diseases. The control group (CG) samples
were collected from healthy donor volunteers. Urine from
patients with histological-type ccRCC was analyzed and
was distributed according to Fuhrman grade in the good
prognosis (GP) and the poor prognosis (PP) groups. GP
represents patients with Fuhrman grades I and II, whereas
PP corresponds to patients with Fuhrman grades III and IV.
Urine sample pools for the CG, GP, and PP patient groups
consisted of 30 individuals (13 women and 17 men) and
their mean age � standard deviation was 37 � 18.4 (range:
24–50), 56 � 36.1 (33–86), and 52.5 � 37.5 (27–78),
respectively (Table 1).

The methodology used to analyze the ccRCC sample is
schematically shown in Fig. 1, and the steps were divided
into sample preparation and qualitative and quantitative
analysis by mass spectrometry–based techniques.

2.2. Urine collection and storage

Samples of the second urine in the morning were
collected before surgery in sterile cups containing 1 mM
of phenylmethanesulfonyl fluoride (Sigma, St. Louis, MO)
to inhibit proteases. The samples were centrifuged at 2000 g
for 10 minutes at 4 1C to remove cells and debris, and the
supernatants were stored at �80 1C.

V. Sandim et al. / Urologic Oncology: Seminars and Original Investigations 34 (2016) 5.e11–5.e255.e12



Download	English	Version:

https://daneshyari.com/en/article/3999685

Download	Persian	Version:

https://daneshyari.com/article/3999685

Daneshyari.com

https://daneshyari.com/en/article/3999685
https://daneshyari.com/article/3999685
https://daneshyari.com/

