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Abstract

Background: MicroRNAs (miRNA) are small non-
coding RNAs that modulate expression of 
protein-encoding genes by binding and 
inactivating messanger RNA (mRNA). Renal cell 
carcinoma (RCC) subtypes are traditionally 
distinguished by morphologic, 
immunophenotypic and cytogenetic 
characteristics. miRNA expression patterns have 
not been previously reported for all RCC 
subtypes. The aims of this study are to 1) 
determine if unique miRNA expression profi les 
are present among major RCC subtypes 
(conventional (CON),  chromophobe (CHR), 
papillary type 1 (PAP1), papillary type 2 (PAP2)), 
oncocytoma (ONC) and normal renal 
parenchyma (NRP) and 2) identify specific 
miRNAs that may contribute to underlying 
mechanisms of renal tumorigenesis.

Design: Five specimens of frozen banked human 
renal tissue in each group (CON, CHR, PAP1, 
PAP2, ONC and NPR) that yielded high integri ty 
RNA were labeled without amplification and 
hybridized on microarrays (Exiqon, Denmark) 
covering all annotated miRNAs in the miRBase
(1168 probes with 4 replicates/array). 
Statistically significant differential expression 
was determined by the Significance Analysis of 
Microarray (SAM) multiclass test (Q=0.03) and 
post-hoc t-test of individual transcripts. 

Results: Differential expression was observed 
among each specimen class when compared to 
NRP and between tumor classes. 

Conclusion: The expression pattern obtained 
provided an exclusionary signature for major 
subtypes of renal tumors (CON, CHR, PAP1, 
PAP2 and ONC) when compared to NRP and 
from each other. Our data suggest that post-
translational regulation may contribute to RCC 
tumorigenesis as well as to the molecular 
differentiation pathways resulting in the major 
histologic subtypes of RCC. Our future research 
includes evaluating mRNA profi les in tumors 
from the corresponding cases to extend the 
molecular characterization of renal neoplasia.

Design: 

• Utilized frozen tumor banked tissue from 
CON, CHR, PAP1, PAP2, ONC and NRP.

• RNA extracted with Qiagen spin column.

• RNA quality assessed via 

1. Nanodrop spectrophotometer:
Use 1-1.5 µl of sample to calculate 
260/280 λ ratio. Samples with 
wavelength of 1.8-2.1 were continued 
to Agi lent chip. 

2. Agilent Bioanalyzer:
Samples with RNA Integrity 
Numbers (RIN) greater than 
6 were hybridized.

• 88 samples were attempted which yielded 33 samples of high enough quali ty RNA 
for hybridization. 

• Yield of quality RNA varied by group from 18 to 60%:
CON  40% PAP1 50% ONC  60%
CHR  50% PAP2 36% NRP  18% 

• Hybridization was performed using 5 samples from the 6 groups (30 samples) and 
hybridized in 3 batches.

• RNA was labeled with cy3.

• Samples were hybridized to Exiqon array
covering all annotated miRNAs in the miRBase
(1168 probes with 4 replicates/array).

• Labeling detected using Genepix 4000B 
scanner and Genepix 6.1 software. 

• Mouse synthetic spike-ins were used to normalize hybridization between samples. 
1 test sample was used to normalize hybridization between the 3 batches.

• Data analyzed via Statistical Analysis for Microarrays (SAM) (and a post-hoc t-test 
was also performed).

Results: 

• Differential expression was observed in 
each tumor class with the most statistically 
significant miRs when comparing NRP to 
each tumor class listed in Tables 1-5.

• miR-21 was increased in CON, consistent 
with upregulation in numerous other 
malignancies (data not shown).

• miR-141 was decreased in CON vs CHR 
and NRP vs ONC. According to Nakada et 
al, the target of miR-141 is ZFHX1B mRNA 
with increased ZFHX1B resulting in 

1) Increased expression of vimentin      
2) Repression of E-cadherin

• 4 miRs (miR-136, 136*, 486 and 591) 
separated NRP from all tumor groups 
(Table 6 and Figure 3).

• Intersections analysis can be performed 
to identify subsets of miRs which 
discriminate between groups (Figures 1-3).

Conclusion:

• The expression patterns obtained from 
RCC tumor samples provided an 
exclusionary signature for each tumor 
class when compared to NRP and to each 
other.

• Our data suggest that post-translational 
regulation may contribute to RCC 
tumorigenesis as well as to the molecular 
differentiation pathways resulting in 
morphologically distinctive histologic 
subtypes of RCC. 

• Future planned research includes 
evaluating mRNA profiles and single 
nucleotide polymorphisms (SNPs) in 
tumors from corresponding cases and 
comparing data to miRNA expression to 
extend the molecular characterization of 
renal neoplasia for both diagnostic and 
pathogenetic uti lization.
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Tables 4-5 and Figure 2:

Figure 2: Intersection of CHR, ONC and NRP:
3 miRs separate all 3 groups
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Tabl e 6: NR P vs all tumor groups (CON, CHR, PAP1, PAP2, ONC)
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PAP1NRPTabl e 2: NR P vs PAP1

Tables 1-3 and Figure 1:

Figure 1: Intersection of PAP1, PAP2 and NRP:
1 miR separates all 3 groups

Table 6 and Figure 3: Figure 3: Intersection of all tumor groups vs NRP:
4 miRs separate NRP from all tumor classes
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