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MicroRNA-508-3p Level in the Blood of Kidney

Cancer Patients

A.A. Stroi
Danylo Halytsky Lviv National Medical University

As of today, no marker for kidney cancer (KC) was discov-
ered. Over the last decade, it was found a few microRNAs
demonstrating the aberrant expression in various biological
fluids of KC patients. Among of them miR-508-3p is one of
the potential KC markers.

The aim of our study was to establish the expression of
miR-508-3p in the blood of patients with KC and healthy
subjects.

Levels of miR-508-3p were quantified in the blood samples
of 67 patients with renal cell carcinoma and 64 controls
using real-time PCR. The level of this microRNA appeared
significantly lower in KC patients compared to controls.
The cut-off level of miR-508-3p in KC is 12.7 relative units.
Sensitivity of miR-508-3p level for KC in our study is 82,%
and specificity — 89,6%.

In conclusion, miR-508-3p level in blood can be considered
as a possible diagnostic marker of kidney cancer.
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Widespread use of highly specific tumor markers for can-
cer screening enables clinicians to detect tumors of dif-
ferent histological nature and localization, as well as to moni-
tor the disease.

Depending on the biological environment in which they
are defined, tumor markers can be divided into different
groups: tissue, blood and urine markers [1, 4]

Unlike many diseases in oncourology, no marker of kid-
ney cancer (KC) was found. Over the past decade, the
experts made many attempts to establish the diagnostic
value of microRNA expression in kidney tissue, blood and
urine of KC patients. Generally accepted, that through con-
venience in sampling blood and urine are considered as
promising test material providing the possibility to use it for
markers screening.

Previously, Q. Zhai and colleagues first provided the evi-
dence of the diagnostic value of miR-508-3p as a tissue and
blood marker for renal cell carcinoma (RCC). This conclusion
was made by analyzing the expression of miR-508-3p in tumor
biopsies and blood samples of 10 patients with KC and healthy
volunteers. The authors summarized that to establish the true
value of miR-508-3p as biomarker for RCC requires further
study [13].

We have conducted a pilot study with a similar design and
definition of the expression of miR-508-3p in the blood of 28
patients with KC and 27 healthy subjects and found that the
expression of this microRNA in KC patients was significantly
higher compared to the controls [2]. However, given the small
number of patients, these results stimulated us to perform the
study with more patients. Results of this study are provided in
the present manuscript.

MATERIALS AND METHODS
We have collected 67 blood samples from KC patients in the
period between 2013—2017. All patients in KC group were diag-
nosed with kidney cancer verified by the results of preoperative
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biopsies and /or postoperative histopathological studies. Control
samples were taken from 64 persons without CK. The collected
samples were stored prior to RNA extraction at -25 °C.

Total RNA was purified from the samples followed by
reverse transcription and TagMan-based real-time PCR to
determine the level of miR-508-3p. RNA extraction and
microRNA quantification were performed at the Department
of General and Molecular Pathophysiology, Bogomoletz
Institute of Physiology NAS of Ukraine. Data were analyzed
using statistical methods [6, 12].

Total RNA purification from blood samples
Total RNA was isolated from the blood samples using
mirVana PARIS kit (Ambion, USA) according to the protocol
suggested by the manufacturer. RNA concentration was meas-
ured using a spectrophotometer NanoDrop ND1000
(NanoDrop Technologies, USA).

Reverse transcription and real-time PCR
Reverse transcription was performed using TagqMan
MicroRNA Reverse Transcription Kit (Applied Biosystems,
USA), specific looped primers for each microRNA and 10 ng of
total RNA. Quantitative Real-Time PCR was performed using
TagMan MicroRNA Assays (Applied Biosystems, USA): U6
snRNA (as endogenous control) and hsa-miR-508-3p.
Amplification was performed on the 7500 Fast Real-Time
PCR (Applied Biosystems, USA). The data were analyzed

using software 7500 Fast Real-time PCR (Figure 1) [2].

Statistical data analysis
The data were analyzed using the following statistical
methods. Kolmogorov-Smirnov test was used to check the
normality of data distribution, Levene’s test — to evaluate the

Amplification Plot
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Fig. 1. Intensity of fluorescence during real-time PCR
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Table 1

Descriptive statistics of miR-508-3p level in patients with KC and in the control group

95% confidence intervals

Standard
deviation Lower Upper
Kidney cancer 67 7,5 4,2 5,6 8,7 1,3 22,5
Controls 64 23,8 3,7 20,7 25,3 18,2 28,3

homogeneity of variance between the groups, one-way
ANOVA was used to compare means between homogenic
groups, otherwise we used Welch and Brown-Forsythe tests.

RESULTS AND DISCUSSION

We have found that the values of miR-508-3p levels were
normally distributed according to Kolmogorov-Smirnov test
(Z=1,364; p=0,068). Results of Levene’s test (L=9,273;
p=0,003) indicated that the variances in tested groups are het-
erogenic, and to compare the means we have used robust
Welch and Brown-Forsythe tests.

Visualization of results are presented in Fig. 2 and table 1.

The results of robust (Welch and Brown-Forsythe) tests
are presented in Table 2. According to results of both tests,
level of miR-508-3p is significantly lower in KC patients com-
pared to controls (p=0,01).

The results of miR-508-3p quantification in the blood of
KC patients and controls indicate its high classification abili-
ty: the specificity of miR-508-3p for KC is 89,6% and sensitiv-
ity — 82,8%.

By calculating the Youden index (J = max (sensitivity +
specificity)) cut-off value (cut-off) was calculated for the
determination of specificity and sensitivity of miR-508-3p as a
marker. According to our results, cut-off is 12,3+0,4 in relative
units with a sensitivity of 82,8% and specificity of 89,6%.

Given these results and the fact that the level of studied
microRNA was significantly lower in KC patients compared
to controls, 12,3+0,4 relative units, that is 12.7 relative units
can be considered as the cut-off level of miR-508-3p for kidney
cancer. All cases of marker expression lower than this limit can
be considered KC with the 82,8% accuracy (sensitivity).

There is no specific microRNA able to classify patients as
KC or control. Our previous and present results demonstrate
that miR-508-3p is potentially such marker. Results of the
present study indicate that in cases the level of miR-508-3p in
blood within 7,5+4,2 is associated with a high risk of KC, in
cases its level is within 23,8+3,7 and higher, with high proba-
bility (89,6%) the patient has not KC. The interval from
7,5%4,2 (11,7) to 23,8-3,7 (20,1) is the so-called «gray zone»
when the probability of presence of KC varies within 5-10%,
however, it is impossible to predict the histological structure
of the tumor, and patients need the monitoring of miR-508-3p
level over time. The level of miR-508-3p in patient’s blood
higher than 20,1 relative units likely indicates a lack of KC.

Studies of recent decade found other microRNAs that
could be considered as a marker of kidney cancer.
L.M. Wulfken et al. in 2011 reported that miR-1233 is over-
expressed in patients with KC [11]. The sensitivity of this
marker reaches 77,4%, specificity — 37,6%. M. Redova et al.
found that the simultaneous quantification of miR-451 and
miR-378 in serum enables detection of KC in patients with
sensitivity of 81% and specificity of 83% [8].

H. Tusong et al consider miR-21 and miR-106a as molecular
markers for KC, since expression levels of these microRNAs in
serum of KC patients significantly differs from that in controls [10].

According to R. Nofech-Mozes et al, higher level of
microRNA-194 is a positive prognostic factor in treatment of
KC and small renal tumors patients [5].
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Fig. 2. Relative level of miR-508-3p in the blood of KC
patients compared to controls.
Data are presented as mean * standard deviation

Table 2
Results of robust tests for comparison of miR-508-3p means
in KC patients and controls

Test Criteria p
Welch 54,46 0,01
Brown-Forsythe 55,28 0,01

Diagnostic and prognostic value of miR-21 in patients
with KC was investigated by Arezoo Rasti et al. The
researchers concluded that this microRNA is involved in
apoptosis, proliferation of cancer cells in KC patients, and its
expression can be a prognostic factor for the disease [7].

L. Gu et al. found that increased expression of miR-21,
miR-1260b, miR-210, miR-100, miR-125b, miR-221, miR-
630, and miR-497 is associated with progression of KC in
while downregulation of miR-106b, miR-99a, miR-1 826,
miR-215, miR-217, miR-187, miR-129-3p, miR-23b, miR-27b
and miR-126 is also a sign of worsening prognosis for patients
[3].

S. Samaan et al. describe miR-210 as a criterion for sur-
vival prognosis of KC patients [9].

In summary, our results and data from other research cen-
ters demonstrate that microRNAs are promising markers in
the diagnostics of kidney cancer, and some of microRNAs will
be validated as KC markers. Although, in order, to validate it,
large multi-center studies with multiple patients are required.
The further investigation of this problem in Ukraine requires
improvement of research facilities in universities and clinics.

CONCLUSIONS
1. miR-508-3p (miR-508-3p) can be considered as a diag-
nostic marker of kidney cancer in the blood with the specifici-
ty of 89.6% and sensitivity of 82,8%.
2. To confirm the diagnostic value of the expression of
miR-508-3p kidney cancer should be further multicenter
studies involving more patients.
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PiBeHb miR-508-3p y KpOBi XBOPUX Ha paK HUPKU
0.0. Crpoii

CranoM Ha cboroini yHiBepcaspHUil Mapkep paky nupkn (PH)
BizicyTHil. TIpOTSTOM OCTAaHHBOTO ECATUIITTS OYJIO BCTAHOBJIEHO
neximbka MikpoPHK, siki geMoHCTPYIOTH abepaHTHY €KCIpeciio y
pisHux Giosoriunux cepegosuiiax xgopux Ha PH. B sikocti ogHoro 3
TAKMX MOTEHIIIHIX MapKepiB po3risiaeTbest miR-508-3p.

Mertoto pocipzkenns Oysio BcraHoBIeHHs ekcrnpecii miR-508-3p y cu-
poartii kposi xBopux Ha PH Ta 310poBux socmipKyBanux.

MMicos anamizy piBuiB excpecii miR-508-3p y cuposariii kposi 67 xBo-
pux Ha PH ta'y 64 3110poBuX 10C/I{/KyBaHNX BCTAHOBJIEHO, 110 PiBEHb
ekcripecii 3a3nauenoi Mikpo-PHK npu PH cyTreBo Hukumii, Hixk y
KOHTPOJIbHIN rpymi. [Toporose snavyernns (cut-off) pisus miR-508-3p
npu PH cranosuts 12,7 y.o.

Yyrausicts miR-508-3p y aiarnocruni PH y nocrizkenni cranoButsh
82,8%, cerudiunicts — 89,6%.

Orxe, piBerb miR-508-3p y KpoBi MokHA POSIJISIATH B SIKOCTI 10-
TEHIIITHOTO /1iarHOCTUYHOTO MapKepa paKy HUPKH.

Kmouogi crosa: pax nupku, mixkpoPHK, miR-508-3p, mapxep.

YpoBeHb miR-508-3p B KPOBU GOsIbHBLIX PAKOM MO4KU
A.A. Ctpoii

1o cocrosinuio Ha ceroins yHuBepcaibHblii Mapkep paka nouku (PII)
OTCYTCTBYET. B TeueHue mocesnero aecsaTuieTnst OblIo yeTaHOBIECHO
Heckoabko MUKpOPHK, KoTOpbIe 1eMOHCTPUPYIOT abeppaHTHYIO DKC-
[PECCUIO B Pas3JIMUHBIX Ouosiorndeckux cpegax 6osbHbix PIL B kauec-
TBE OJIHOTO M3 TaKUX MOTEHIMAJIBHBIX MapKEPOB PACCMATPUBAETCS
miR-508-3p.

[lesbio necaenoBanust 6pII0 yeTaHoBAeH e dKcnpeccnn miR-508-3p B
cbIBOpOTKE KPoBU 60bHBIX PIT 11 310POBBIX UCITBITYEMBIX.

[Tocsie ananmnsa yposHeit axcripeccrn miR-508-3p B cbiBopoTke KpoBH
67 6osbHbIx PIT 1y 64 3/[0POBBIX UCTIBITYEMbBIX YCTAHOBJIEHO, YTO YPO-
Benb Kcipeccun ykazannoit MukpoPHK npu PIT cymectsenno nmke,
4yeM B KOHTPOJIbHOU rpymie. [Toporosoe 3nauenue (cut-off) akcmpec-
crn miR-508-3p mpu PII cocrasmsier 12,7 y.e.

UyscrBurensiocts miR-508-3p npu auarnoctuke PII B uccmenosa-
Huu cocrassier 82,8%, crnennuduanoctsb — 89,6%.

Taxum 06pazom, miR-508-3p MOKHO paccMaTpUBaTh B Ka4ecTBe BEPO-
SITHOTO TMarHOCTHYECKOTO MapKepa KPOBU PaKa MOYKH.

Knroueeswvte cnosa: pax nouxu, muxpoPHK, miR-508-3p, mapkep.
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