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The safety of miRNAs has been proven and the prophylactic use of miRNA-based approaches may be foreseen for
patients with hepatocellular carcinoma (HCC). However, the underlying regulatory mechanism of miRNAs in HCC has
not been fully clarified. Using bioinformatic analyses, we compared data of miRNA and mRNA expression profiling of
HCC from Gene Expression Omnibus (GEO) database, respectively. Differentially expressed miRNAs and differentially
expressed genes (DEGs) were identified. Based on the miRTarBase predictions, the miRNA-dependent regulatory network
was constructed. In total, comparative analysis of five mRNA datasets and two miRNA datasets led to 1449 DEGs and 17
differentially expressed miRNAs, respectively. Based on the predictions, a global miRNA-mRNA regulatory network was
then constructed, which encompassed 451 miRNA target gene pairs whose expressions were inversely correlated. Three
miRNAs (miR-641, miR-507 and miR-501-5p) were the most connected miRNAs that regulated a large number of genes,
among which miR-641 and miR-507 were novel miRNAs altered in HCC. We suggested that miR-501-5p will represent
a powerful therapeutic target for HCC. Moreover, four up-regulated miRNAs (miR-769-3p, miR-941, miR-362-3p and miR-
16-1) and one down-regulated miRNA (miR-581) may be involved in HCC. Additionally, two targets of MAPK8 and SRPK2
were also detected in this study, whose roles in HCC will be notable. In conclusion, we developed an integrative approach
to construct an interactive global network of miRNA-mRNA, which can contribute to refine miRNA target predictions for

developing new therapeutic approaches.
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Hepatocellular carcinoma (HCC) is the primary malignan-
cy of the liver and it is a leading unnatural death worldwide [1].
Even so, HCC still has a poor prognosis owing to largely inef-
fective therapeutic options currently. MicroRNAs (miRNAs)
have emerged as potential therapeutic molecules and targets
according to the fact that they are important in tumorigenesis
of HCC by regulating the expression of protein-coding genes
posttranscriptionally [2, 3].

Recent advancements shed light on the molecular mecha-
nisms of HCC tumorigenesis. The results from next-generation
sequencing revealed that several miRNAs are deregulated in
HCC compared with matched nonneoplastic tissue [4, 5].
There are several signaling pathways involved in the HCC
pathogenesis, including the p53, PI3K/Akt/mTOR, Ras/
Raf/MEK/ERK, IGFR, and Wnt/b-catenin pathways, which
are regulated by a set of miRNAs [6-9]. Various aberrantly
expressed miRNAs play important roles in the cell-cycle
progression of HCC, including miR-34 [10], miR-26 [11],

miR-124 [12], miR-203 [12], miR-195, miR-221[13], miR-335
[14]. Moreover, the aberrant expression of various miRNAs
can affect the functionality of apoptosis pathways, such as miR-
483 [15], miR-122 [16], let-7 [17], miR-21 [18], miR-193 [19]
and miR-101 [20]. In addition, the role of miRNAs in HCC
has been established with molecular studies and the animal
models of HCC, which confirmed the importance of miRNA
deregulation in HCC [21].

Actually, ample evidence suggests that the development
of miRNA-based therapeutics could be a clinically viable ap-
proach for patients with HCC. It is well known that miRNAs
appear to have an essential role in the modulation of com-
plex cross-talk that exists between pathways affecting HCC
development and progression. To investigate this issue, we
here performed a comprehensive analysis by integrating of
the miRNA and mRNA expression profiles of HCC. Then, dif-
ferentially expressed miRNA-target genes were predicted, and
a miRNA-target regulatory network was constructed based
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on them. The global miRNA-mRNA functional synergistic
network may further clarify the roles of miRNAs in HCC
and facilitate the development of novel, targeted therapeutic
strategies against HCC.

Patients and methods

Microarray datasets of HCC. To obtain maximal in-
formation regarding the difference of mRNA and miRNA
expression profiling between HCC and normal tissues, we
searched the Gene Expression Omnibus database (GEO,
http://www.ncbi.nlm.nih.gov/geo) [22] with the following
keywords: “carcinoma, hepatocellular” [MeSH Terms] OR
hepatoma [All Fields] AND “Homo sapiens” [porgn] AND
“Expression profiling by array” [Filter]. We only selected
the original experimental microarray studies that analyzed
mRNA and miRNA expression profiling between HCC and
normal tissues in the human.

Identification of differentially expressed miRNAs and
mRNAs. The raw data of microarray datasets was preprocessed
via background correction and normalization. A gene specific
t-test was carried out between HCC and normal tissues and
p-value and effect size of each microarray study was calculated.
P-value from multiple studies was combined using Fisher test,
and the random effects model was used to combine effect size
from multiple studies. Additionally, we also calculated the fold
change of all differentially expressed miRNAs according to
the method of previous article [23]. We set FDR<0.01 as the
cutoft of differentially expressed miRNAs (Suppl Table S1).
Moreover, we selected genes with FDR < 0.001 as differentially
expressed mRNAs.

Recognition of targets for differently expressed miRNA.
We downloaded the target genes for human miRNAs from
the database of miRTarBase (http://mirtarbase.mbc.nctu.edu.
tw/). Targets of differentially expressed miRNAs in HCC were
predicted. Moreover, we selected the differentially expressed
target genes whose expression was inversely correlated with
that of miRNAs for network construction. The miRNA-target
genes interaction network was visualized using Cytoscape
(available at http://www.cytoscape.org/) [23].

Functional annotation of DEGs. Online based software
GeneCodis3 was used for functional analysis of DEGs [24]. To
uncover the biological functions of the DEGs, Gene Ontology
(GO) enrichment analysis was conducted [25]. Additionally,
biological pathway enrichment analysis was also performed
based on the Kyoto Encyclopedia of Genes and Genomes
(KEGG) database [26].

Patients and tissues. Five pairs of HCC tumor samples and
the healthy tissue adjacent to carcinoma were obtained at the
time of surgery, and were immediately frozen in liquid nitro-
gen. The written informed consent forms were obtained from
patients or legal guardians of the patients. All protocols were
approved by the Medical Ethics Committee of our hospital.

QRT-PCR validation. The total RNA from each sample
was extracted using the Trizol method (Takara) following
the manufacturer’s protocols. For each replicate, cDNA was
synthesized from 1 ug RNA using Superscript Reverse Tran-
scriptase II (TOYOBO). The qRT-PCR reaction was carried
out in BIO-RAD IQ5 real-time PCR system with Power SYBR
Green PCR Master Mix (Applied Biosystems/Life Technolo-
gies, Carlsbad, CA). Relative gene expression was analyzed
using 2**“ method. The human GAPDH gene was used as
endogenous controls for RNA load and gene expression in
the analysis.

Results

DEGs in the integrated analysis of microarray data-
sets. Totally, 5 datasets of mRNA expression profiling were
obtained according to the inclusion criteria, and the GEO
IDs were GSE54236, GSE33006, GSE25097, GSE14520
and GSE14323. Moreover, 2 datasets of miRNA expression
profiling (GSE41874 and GSE36915) were enrolled in. We
subsequently performed the integrated analysis of mRNA
expression profiling which contained 639 HCC and 644 nor-
mal tissues samples, while the integrated analysis of miRNA
expression profiling contained 74 HCC and 25 normal tissues
samples. Individual studies for integrated analysis were dis-
played in Table 1. The integrated analysis showed that a total
of 17 miRNAs were found to be consistently differentially

Table 1. Characteristics of the eligible mRNA and miRNA expression profiling of HCC

GEO ID Author Platform Samples (N:P) Year
mRNA expression profiling

GSE54236  VillaE GPL6480 Agilent-014850 Whole Human Genome Microarray 4x44K G4112F (Probe Name version) 80:81 2014
GSE33006 Huang Y GPL570 [HG-U133_Plus_2] Affymetrix Human Genome U133 Plus 2.0 Array 3:3 2012
GSE25097  Tung EK GPL10687 Rosetta/Merck Human RSTA Affymetrix 1.0 microarray, Custom CDF 303:268 2011
GSE14520  CuiJ Roessler S GPL571 [HG-U133A_2] Affymetrix Human Genome U133A 2.0 Array/GPL3921 [HT_HG- 239:249 2010

U133A] Affymetrix HT Human Genome U133A Arr

GSE14323 Mas VR GPL571 [HG-U133A_2] Affymetrix Human Genome U133A 2.0 Array 19.38 2009
miRNA expression profiling

GSE41874  Morita K miRCURY LNA microRNA Array, v.10.0 - hsa, mmu & rno 4:6 2012
GSE36915  Shih TC Illumina Human v2 MicroRNA expression beadchip 21:68 2012
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Figure 1. The posttranscriptional regulatory network of miRNAs and target genes in HCC. Diamonds and ellipses represent the miRNAs and targets,
respectively. The red and green colors represent up-regulation and down-regulation, respectively.

expressed with FDR<0.01, including 6 miRNAs up-regulated
and 11 miRNAs down-regulated in HCC (Table 2). Further-
more, integrated analysis led to 1449 DEGs with FDR<0.001,
including 784 up-regulated and 665 down-regulated DEGs
in HCC.

Regulatory network of miRNAs and target genes in HCC.
According to the database of miRTarBase, we predicted the
targets of the differentially expressed miRNAs in HCC. Totally,
we obtained 451 miRNA-target gene pairs whose expressions
were inversely correlated, including 180 down-regulated
targets and 271 up-regulated targets. Moreover, a global
miRNA-target gene regulatory network was constructed based
on the miRNA-target gene pairs (Figure 1). In the network,

Table 2. List of differentially expressed miRNAs in HCC

the top three miRNAs regulating the most target genes were
hsa-miR-641, hsa-miR-507 and hsa-miR-501-5p.
Functional annotation of differentially expressed target
genes. GO enrichment analysis of differentially expressed
target genes was performed to understand their biological
functions. In our analysis, 3 categories were detected respec-
tively using web-based software GENECODIS. We found
that the significantly enriched GO term for molecular func-
tions was protein binding (GO: 0005515, FDR=1.32E-31),
while the GO term for biological processes was regulation of
transcription (GO: 0006355, FDR=2.86E-06), toll signaling
pathway (GO:0008063, FDR=1.18E-03), toll-like receptor 1
signaling pathway (G0O:0034130, FDR=1.03E-03), toll-like

miRNAs P-Value FDR Fold change miRNAs P-Value FDR Fold change
Up-regulated miRNAs

hsa-miR-501-5p 2.53E-08 3.59E-06 1.479 hsa-miR-362-3p 2.17E-06 7.71E-05 1.467
hsa-miR-769-3p 1.10E-07 1.04E-05 1.322 hsa-miR-502-3p 5.20E-04 9.75E-03 1311
hsa-miR-941 1.77E-06 7.19E-05 1.425 hsa-miR-16-1* 5.70E-04 9.75E-03 1.314
Down-regulated miRNAs

hsa-miR-933 1.54E-08 3.59E-06 0.764 hsa-miR-581 2.35E-04 6.06E-03 0.818
hsa-miR-924 5.39E-07 3.06E-05 0.739 hsa-miR-576-3p 3.66E-04 8.67E-03 0.840
hsa-miR-651 5.29E-07 3.06E-05 0.730 hsa-miR-507 4.36E-04 9.52E-03 0.797
hsa-miR-502-5p 7.45E-07 3.53E-05 0.784 hsa-miR-569 5.80E-04 9.75E-03 0.914
hsa-miR-641 3.22E-06 1.02E-04 0.867 hsa-miR-518d-3p 5.84E-04 9.75E-03 0.880
hsa-miR-597 4.54E-05 1.29E-03 0.882
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Figure 2. Validation of microarray-based detection of differentially ex-
pressed miRNAs and mRNAs in the HCC tissues by qRT-PCR. ** P<0.01.

receptor 2 signaling pathway (GO:0034134, FDR=1.03E-03)
and toll-like receptor 4 signaling pathway (G0O:0034142,
FDR=1.21E-03). Moreover, significantly enriched GO
term for cellular component was cytoplasm (GO: 0005737,
FDR=7.52E-25). (Table 3) The pathway enrichment analysis
was also conducted to further evaluate the biological pathways
the DEGs involved. The most significantly enriched pathway
was Glioma (FDR=2.80E-08). Furthermore, pathway in
cancer (FDR=2.75E-06) was also found to be significantly
enriched. (Table 4)

QRT-PCR validation. The tumor and the normal tissue
adjacent to carcinoma from patients with HCC were used
to verify the expression of miRNAs and their target genes
by integrated analysis. The miR-362-3p, MAPK8 and SRPK2
were selected for qRT-PCR validation. The qRT-PCR results
showed that the expression pattern of selected genes in HCC
and normal tissues was nearly consistent with that in the in-
tegrated analysis. As displayed in Figure 2, the expression of
miR-362-3p and SRPK2 were higher in HCC than in normal
tissues, while the expression of MAPKS was dramatically lower
in HCC when compared with the normal tissues. Addition-
ally, we performed electronic validation of several identified
miRNASs (miR-362-3p, miR-501-5p, miR-502-3p, miR-576-3p,
miR-641, miR-651 and miR-769-3p) in the TCGA dataset (Fig-
ure 3). The result was consistent with the integrated analysis,
which suggested that our result was believable.

Discussion

Accumulating evidences suggested that the deregula-
tion of miRNAs could modulate tumor cell proliferation,
invasion and metastasis during the progression of various
human cancers [27]. Obviously, the change in the endogenous
expression of miRNAs is a crucial mechanism in the hepa-
tocarcinogenesis. Considering that miRNAs and their target
mRNAs function cooperatively, we sought to scrutinize the
effects of miRNAs by integrated analysis. Totally, five mRNA

Table 3. Top 15 enriched GO terms of differentially expressed target genes

GOID GO Term Count FDR
Biological process

regulation of transcription,
GO:0006355 DliuA_ dependent P 43 2.86E-06
GO:0007165  signal transduction 31  2.57E-04
GO:0045087  innate immune response 15  2.80E-04
GO:0042493  response to drug 14 5.59E-04
GO:0034130  toll-like receptor 1 signaling pathway 7 1.03E-03
GO:0034134  toll-like receptor 2 signaling pathway 7 1.03E-03
GO:0008063  Toll signaling pathway 7 1.18E-03
GO:0007173 e.pider.mal growth factor receptor 7 1.19E-03

signaling pathway
GO:0034142  toll-like receptor 4 signaling pathway 7 1.21E-03
G0:0002224  toll-like receptor signaling pathway 7 1.24E-03
GO0002755 1\'/[yD8'8—dependent toll-like receptor 7 L30E-03

signaling pathway

regulation of transcription from RNA
G0:0006357 poglymerase I pmmofer 11 1.70E-03
GO:0006464  protein modification process 9 1.82E-03
GO:0045444  fat cell differentiation 5  3.30E-03
GO:0016574  histone ubiquitination 3 4.08E-03
Cellular component
GO:0005737  cytoplasm 133 7.52E-25
GO0:0005634  nucleus 130 2.08E-22
GO:0005829  cytosol 54 1.27E-08
GO:0016020 membrane 76 9.45E-07
GO:0005622  intracellular 46  1.80E-06
GO:0005886  plasma membrane 68  2.33E-06
GO:0005654 nucleoplasm 27 9.32E-06
GO:0005794  Golgi apparatus 28  1.00E-05
G0:0005730  nucleolus 35  3.12E-05
G0:0005625  soluble fraction 15  2.13E-04
GO:0009898  internal side of plasma membrane 5  6.15E-04
GO:0031965 nuclear membrane 8 1.14E-03
GO0:0030175 filopodium 5 1.26E-03
GO:0000785  chromatin 6 1.80E-03
GO0:0000228  nuclear chromosome 4 2.34E-03
Molecular function
GO:0005515  protein binding 132 1.32E-31
GO:0046872  metal ion binding 62 542E-07
GO:0000166 nucleotide binding 48  6.88E-06
GO:0003677 DNA binding 40  9.94E-05
GO:0003682  chromatin binding 12 2.26E-04
GO:0046982  protein heterodimerization activity 13 3.04E-04
GO:0005524  ATP binding 33 6.86E-04
GO:0004842  ubiquitin-protein ligase activity 11 1.25E-03
GO:0005086 ARF guar.lyynucleotide exchange 4 134E-03

factor activity
GO:0046983  protein dimerization activity 7 1.45E-03
GO:0008270  zinc ion binding 38  1.58E-03
GO:0003700  Sequence-specific DNA binding 22 3.01E-03

transcription factor activity

high-affinity glutamate transmembrane
GO:0005314 fmporter’;fﬁvity 2 321E-03
GO:0003723  RNA binding 17 4.17E-03
GO:0005313 L-g.lu.tamate transmembrane transporter 3 419E-03

activity
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Figure 3. Electronic validation box plots of several miRNAs in the TCGA dataset.

expressions profiling and two miRNA expression profiling
were obtained from GEO database. Integrated analysis led to
a set of 17 differentially expressed miRNAs and 1449 DEGs
in HCC. And 451 miRNA-target gene pairs were identified

Table 4. Top 15 ecriched KEGG pathways of differentially expressed target
genes

KEGGID KEGG term Count FDR

hsa05214  Glioma 9 2.80E-08
hsa05218  Melanoma 10 8.77E-08
hsa05215  Prostate cancer 1.40E-07
hsa05223  Non-small cell lung cancer 5.28E-07
hsa05219  Bladder cancer 5.98E-07
hsa05200  Pathways in cancer 16 2.75E-06
hsa04730  Long-term depression 8 5.01E-06
hsa05213  Endometrial cancer 4 9.37E-06
hsa04914  Progesterone-mediated oocyte maturation 5 1.19E-05
hsa04010  MAPK signaling pathway 13 1.55E-05
hsa04510  Focal adhesion 11 2.80E-05
hsa04114  Oocyte meiosis 4 2.91E-05
hsa05212  Pancreatic cancer 7 3.11E-05
hsa05220  Chronic myeloid leukemia 7 4.03E-05
hsa04144  Endocytosis 3 4.63E-05

whose expressions were inversely correlated. Moreover,
a global miRNA-target gene regulatory network was also
constructed, in which several miRNAs and their targets were
closely related to the development of HCC. Previous study
indicated that miR-501-5p was significantly up-regulated in
HCC and the over expression of miR-501-5p significantly pro-
motes hepatitis B virus replication [28]. Analyzing the dataset
of NCBI/GEO/GSE36915 also revealed that miR-501-5p was
significantly up-regulated in HCC, and the over expression of
miR-501-5p decreased CYLD expression which can promote
the proliferation of HCC in vitro [29]. Consistent with that,
we found that miR-501-5p was the most significantly up-
regulated miRNA in HCC compared with the normal tissue,
and the validation result in the TCGA dataset was also in line
with the integrated analysis. Our result provides additional
evidence of the important role in the development of HCC
and indicates that miR-501-5p will represent a powerful
therapeutic target for HCC.

A recent study reported that miR-362-3p was up-regulated
while methylation of its promoter significantly decreased
in HCC compared with adjacent noncancerous tissues, and
they suggested that deregulation of miR-362-3p and Tob2
may contribute to HCC malignancy [30]. Moreover, recent
data revealed a clear correlation between HCC and aberrant
MAPKS in the pathogenesis of HCC, including gene expres-
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sion and prognostic outcomes. Therefore, targeting MAPK8
has been viewed as a new avenue for HCC therapy [31]. In the
present study, miR-362-3p was up-regulated in HCC of both
GEO and TCGA datasets. In addition, its target MAPKS8 was
down-regulated in this study, which confirmed that aberrant
activation of protein kinases may play a causative role in the
initiation and progression of the human HCC.

Additionally, it was reported that miR-769-3p can poten-
tially interact in the 3° UTR region of PNPLA3, which was
involved in the genetic susceptibility of nonalcoholic fatty liver
disease in humans [32]. Herein, we found that miR-769-3p
was significantly up-regulated, and the electronic validation
result in the TCGA dataset was consistent with the integrated
analysis. This suggested that it may be a potential novel thera-
peutic target for HCC.

Recent evidence showed that miR-941 was significantly
down-regulated and generally hypermethylation in HCC.
Moreover, the over expression of miR-941 suppressed in
vitro cell proliferation, migration, and invasion and inhibited
the metastasis of HCC cells in vivo [33]. However, we dem-
onstrated that miR-941 was up-regulated in HCC compared
with normal tissue, implying that the role of miR-941 in the
progression of HCC needs to be further confirmed.

It was reported that loss of miR-16-1 was involved in the
dedifferentiation and in the induction of chromosomal insta-
bility in dedifferentiated HCC with the extremely aggressive
clinical behavior [34]. GLUD1 was a target of miR-16-1. Using
a proteomics approach, Fillis found that maternal smoking can
affect the expression of GLUD1 protein with a role in homeo-
stasis of human fetal liver [35]. Herein, we found that miR-16-1
was up-regulated and GLUD1 was down-regulated in HCC,
implying their roles in the onset and progression of HCC.

Previous study showed that miR-581 was down-regulated
in in the tumor of HCC [36], and the down-regulation of
miR-581 can promote hepatitis B virus surface antigen (Hb-
sAg) expression by targeting Dicer and EDEM1, leading to
areduction in HBsAg expression and impede HCC develop-
ment [37]. As the target of miR-581, SRPK2 was reported
that it was closely related to the alternative splicing of Numb
gene in HCC, which may play a role in the tumorigenesis
[38, 39]. Interestingly, the results of integrated analysis also
indicated that miR-581 was down-regulated and SRPK2 was
up-regulated, which revealed their expression pattern and
regulation relative.

Besides, our integrated analysis also identified two novel
differentially expressed miRNAs (miR-507 and miR-641),
which obviously regulated the most target genes. Additionally,
we also found one up-regulated miRNA (miR-502-3p) and
three down-regulated miRNAs (miR-576-3p, miR-641 and
miR-651) in HCC of GEO and TCGA datasets. Therefore, we
speculated they may also play critical roles in the tumorigenesis
of HCC. Their functions in HCC need to be further explored.

Additionally, functional annotation of differentially
expressed target genes of differentially expressed miRNAs
showed that these genes were significant enriched in the GO

term for biological processes of toll signaling pathway, toll-like
receptor 1 signaling pathway, toll-like receptor 2 signaling
pathway and toll-like receptor 4 signaling pathway. Toll-like
receptors (TLRs) are transmembrane signaling receptors that
are widely expressed on parenchymal and non-parenchymal
cells in the liver, which plays a major role in the liver health
[40]. TLR1 and TLR2 can perform a heterodimer form that
recognizes and activates various intracellular transcription
factors and signaling molecules, which plays a crucial role in
HCC [41]. Moreover, the TLR2-mediated immune network
also plays an integrated defense role against HCC [42]. Addi-
tionally, it is stated TLR4 signaling plays part in hepatocellular
tumorigenesis and progression [43, 44]. Our result also showed
that these target genes were remarkably enriched in toll sign-
aling pathway in HCC, which was in line with the previous
reports. This suggested the crucial role of toll signaling pathway
in the development of HCC.

It is a known fact that miRNAs can act in concert to exert
effects on target genes. Focusing on the interaction between
miRNAs and target genes is likely to realistically capture
potential pathology mechanism in HCC. In this study, the
miRNA functional synergistic network, constructed by all
miRNA synergistic pairs, revealed 17 differentially expressed
miRNAs identified between HCC and control (6 up-regulated
and 11 down-regulated). In this miRNA-mRNA regulatory
network, miR-501-5p, miR-362-3p, miR-769-3p, miR-941,
miR-16-1, miR-581, miR-507 and miR-641 and their target
genes played an important role in the process of HCC. In
aword, the network of miRNA-mRNA interactions indicated
the complex regulatory mechanism of HCC and will help to
improve understanding the regulatory mechanism of HCC
and provide for developing novel therapeutic approaches.
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Supplementary Table S1

id

hsa-miR-933
hsa-miR-501-5p
hsa-miR-769-3p
hsa-miR-651
hsa-miR-924
hsa-miR-502-5p
hsa-miR-941
hsa-miR-362-3p
hsa-miR-641
hsa-miR-597
hsa-miR-581
hsa-miR-576-3p
hsa-miR-507
hsa-miR-502-3p
hsa-miR-16-1*
hsa-miR-569
hsa-miR-518d-3p

expCase

-0,801877
1,0007853
0,1318229
0,6315291
-0,187079
0,3459062
0,5556343
1,2509277
0,0984104
-0,645011
0,0338183
-0,110769
0,4223288
1,4311922
1,3995254

-0,74605

0,418345

expCtrl

-0,41342
0,4362344
-0,270927
1,0853643
0,2500933
0,6961232
0,0442101
0,6976929

0,304479
-0,463781
0,3237183
0,1411198
0,7500609
1,0402696
1,0051008
-0,616621
0,6019967

rawpvalp

1,772E-11
7,973E-09
5,071E-08

2,78E-07
3,278E-07
4,296E-07
1,139E-06
1,382E-06
2,131E-06
3,082E-05
0,0001673
0,0002729
0,0003518
0,0003807
9,005E-07
0,0004286
0,0004323

fdrp

4,615E-09
7,547E-07
2,086E-06
7,178E-06
7,758E-06
9,385E-06
1,903E-05
2,181E-05
3,026E-05
0,0003018
0,0013574

0,001987
0,0024978
0,0026367
1,705E-05
0,0028549
0,0028549

rawpvalES fdrES
1,542E-08
2,528E-08
1,095E-07
5,29E-07
5,393E-07
7,451E-07
1,772E-06
2,171E-06
3,222E-06
4,538E-05
0,0002347
0,0003664
0,0004357
0,00052
0,0005699
0,0005799
0,0005839

3,59E-06

3,59E-06
1,037E-05
3,063E-05
3,063E-05
3,527E-05
7,189E-05
7,706E-05
0,0001017
0,0012889
0,0060588
0,0086708
0,0095183
0,0097541
0,0097541
0,0097541
0,0097541

updown
-1 down
1up
1 up
-1 down
-1 down
-1 down
1up
1up
-1 down
-1 down
-1 down
-1 down
-1 down
1up
1up
-1 down
-1 down



