DOI: 10.4149/BLL_2015_118

Bratisl Med J 2015; 116 (10)

EXPERIMENTAL STUDY

TMA4SF5-CTD-2354A18.1-miR-4697-3P may play a key role

in the pathogenesis of gastric cancer

Li DF!'2, Yang MF?, Shi SL'2#, Du YL'2, Wang H!?, Zhou YL!?, Luo YL'?, Ren LL5, Nie YQ!?

Department of Gastroenterology, Guangzhou Digestive Disease Center, Guangzhou First People’s Hospital,
Guangzhou Medical University, Guangzhou, China. nieyg@medmail.com.cn

ABSTRACT

AIMS: Our aim is to identify important IncRNAs and mRNAs which may play a key role in contributing to patho-
genesis of gastric cancer.

METHODS: Different LncRNAs and mRNAs are identified by microarray in gastric cancer tissue and corre-
sponding normal tissues. The function and relationship of different LncRNAs and mRNAs is performed by GO
analysis and Pathway analysis and made code-non-code network (CNC) by Pearson correlation coefficients
(PCC). Then mRNA-miRNA relationship is predicted through mRNA-miRNA relationship software (http://www.
targetscan.org). Lastly, mRNA-miRNA-LncRNA network is established for further research.

RESULTS: The expression profiles of 3732 IncRNAs showed different expression (fold change (FC) = 2.0, p <
0.05) in gastric cancer tissue and normal tissue and expression profiles of 3994 mRNAs also showed different
expression (FC = 2.0, p < 0.05) in gastric cancer and corresponding normal tissue.

CONCLUSION: The expression of TM4SF5, CTD-2354A18.1 and miR-4697-3P is in balance at physiological
conditions, however, the balance is disrupted by some situations, which may contribute to gastric cancer. GO
analysis and Pathway analysis also showed TM4SF5 played an important role in proliferation, differentiation
and apoptosis. Therefore, TM4SF5-miR-4697-3P- CTD-2354A18.1 may play a key role in the pathogenesis of

gastric cancer (Tab. 2, Fig. 4, Ref. 30). Text in PDF www.elis.sk.
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Introduction

Gastric cancer is a common malignant tumor, serious threat
to human health and the third leading cause of cancer death (1).
Because early diagnosis is very difficult, many of them are diag-
nosed at advanced stages with metastases (2). Therefore, it is an
urgent issue to study the pathogenesis of gastric cancer and to
find new effective markers of an early diagnosis of gastric cancer.

IncRNAs are greater than 200nt in length, lack coding poten-
tial, which were initially thought to be the product of a “noisy”
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transcription of the genome with no biological function. However,
recent studies have demonstrated that IncRNAs regulates several
biological processes, especially in cancer (3). Gan Yu et al (4) de-
tected that clusters of IncRNAs were aberrantly expressed in renal
clear cell carcinoma compared with corresponding normal tissue
by microarray which may exert a partial or key role in tumor de-
velopment. LEI HAN et al (5) indicated that IncRNA expression
profile in glioblastoma (GBM) tissue was significantly altered
by microarray, which may provide important insights into the
mechanisms responsible for GBM progression and pathogenesis.
Jin-ping Li et al (6) revealed different expression of IncRNAs in
osteosarcoma compared with corresponding normal tissue and
suggested that IncRNAs may be a novel candidate biomarker for
the diagnosis of osteosarcoma and a potential target for therapy.
Fu Yang et al (7) indicated that IncRNA-HEIH was an oncogenic
IncRNA that promotes tumor progression and may serve as key
regulatory hub in hepatic cellular cancer progression. Yong Yang
et al (8) suggested that cisplatin resistance in non-small cell lung
cancer cells may relate to the changes in noncoding RNAs, among
these, LncRNA AK 126698 appears to confer cisplatin resistance
by targeting the Wnt pathway. Ji-hang Yuan et al (9) observed that
the IncRNA-activated by TGF-B (IncRNA-ATB) was up-regulated
in hepatocellular carcinoma (HCC) metastases and associated with
poor prognosis. Wei-Jun Cao et al (10) identified a set of IncRNAs
differentially expressed in gastric cancer by microarray. Qiangian
Pang et al (11) showed that the expression level of LINC00152
in gastric carcinoma was significantly increased, compared with
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matched normal tissue and normal mucosa from healthy con-
trols. Weiliang Sun et al (12) showed that AC096655.1-002 was
significantly down-regulated in gastric cancer tissues compared
with paired adjacent non-tumorous tissues. Its expression level
was significantly correlated with lymph node metastases, distant
metastases, tumor-node-metastasis stages, and differentiation.
Feng Yang et al (13) found that IncRNA gastric carcinoma highly
expressed transcript 1 (IncRNA-GHET1) was up-regulated in
gastric carcinoma, the over-expression of this IncRNA correlates
with the tumor size, tumor invasion and poor survival. Ming Sun
et al (14) found that MEG3 levels were markedly decreased in
gastric cancer tissues compared with adjacent normal tissues, its
expression level significantly correlated with TNM stages, depth
of invasion, and tumor size. Therefore, LncRNA may closely relate
to tumorigenesis, transfer, drug resistance and so on. Although it
was found that the occurrence of gastric cancer closely correlated
with the most of LncRNA, the functions of most of LncRNA are
still unknown.

Central dogma of molecular biology suggests that genetic in-
formation is transferred from DNA to mRNA, then from mRNA
to protein, thus, complete genetic information is transferred in
the process of transcription and translation. [it was proposed that
the mRNAs seemed to have only one function, namely encoding
protein (15). But, Poliseno (16) et al suggested that mRNAs not
only regulate coding gene expression, but also reveal a non-coding
function. Whitehead et al(17) found that DNA transcription not
only encoded protein, but launched a divergent transcription gen-
erating the corresponding long non-coding RNA(LncRNA), then
the divergently transcribed IncRNA/mRNA gene pairs exhibited
coordinated changes in transcription when embryonic stem cells
were differentiated into endoderm and revealed that transcription
of most IncRNA genes were coordinated with transcription of pro-
tein-coding genes. The above studies of IncRNA/mRNA gene pairs
should provide new insights into the contributions of IncRNAs to
the control of cell state and the process of differentiation.

MicroRNAs (miRNAs) are endogenous ~23-nt RNAs that
can play important gene-regulatory roles in animals and plants by
pairing with the mRNAs of protein-coding genes to direct their
posttranscriptional repression, they can be complementary to tar-
get mRNA 3’UTR in seed area (5’ 2-7 bases), rely on Ago protein
to decompose mRNA or deter mRNA translation (18). MiRNAs
participated in the vast majority of biological processes, such as
proliferation, differentiation and apoptosis and so on, and closely
related to the occurrence of cancer such as gastric cancer (19).
Hansen TB et al (20) found miRNA not only typically bound to
the 3’ UTR of target mRNAs, resulting in mRNA destabilization
and translational repression, but also regulating gene expression
by targeting non-coding antisense transcripts in human cells. They
also discovered miR-671 can combine with LncRNAs, which was
observed in the Cerebellar Degeneration-Related protein 1 (CDR1)
locus, degrading the LncRNAs and decreasing the expression of
CDR1 mRNA. MiRNAs can not only directly or indirectly regulate
the expression of LncRNA, but in turn LncRNAs can also regu-
late the expression of miRNAs through sponge effect, which is
known as competing endogenous RNA (ceRNA) (21). Jiayi Wang

et al.(22) discovered CREB up-regulates long non-coding RNA,
highly up-regulated in liver cancer (HULC) expression through
interaction with microRNA-372 in liver cancer. Thus, LncRNA,
mRNA, miRNA may play an important role in the pathogenesis
of carcinoma.

Based on the above mentioned, we have studied LncRNAs
and mRNAs expression profiles in gastric cancer tissues and cor-
responding normal tissues by microarray and evaluated the func-
tion and relationship of different LncRNAs and mRNAs by GO
analysis, Pathway analysis and construct code-non-code network
(CNC) to provide the theoretical foundation for pathogenesis of
gastric cancer.

Materials and methods

Patients and samples collection

A total of 12 specimens were obtained from the Guangzhou
First people’s Hospital, China, from January 2013 to July 2013.
Gastric cancer tissues and corresponding normal tissues which
were S5cm from the edge of cancer tissue, were obtained by surgi-
cal operation. All tissues were preserved in liquid nitrogen until
used. There was no radiotherapy or chemotherapy applied prior to
the operation. The study was approved by the Ethical Committee
of Guangzhou First people’s Hospital.

RNA extraction

Total RNA was extracted from tissues using the Trizol reagent
(Invitrogen, UAS) according to the manufacturer’s instructions.
RNA quantity and quality was measured by NanoDrop ND-1000
and RNA integrity was assessed by standard denaturing agarose
gel electrophoresis. Total RNA was eluted with RNA-se-free wa-
ter and stored at -80°C.

DN3A microarray

Arraystar Human LncRNA Microarray V3.0 was designed
for the global profiling of human LncRNAs and mRNAs, which
was updated from the previous Microarray V2.0. About 30,586
LncRNAs and 26,109 mRNAs can be detected by third-generation
LncRNA microarray. Data come from authorized data sources in-
cluding NCBI RefSeq, UCSC, RNAdb.

RNA labeling and array hybridization

Sample labeling and array hybridization were performed ac-
cording to the Agilent One-Color Microarray-Based Gene Expres-
sion Analysis protocol (Agilent Technology) with minor modifica-
tions. Briefly, mRNA was purified from total RNA after removal
of IRNA (mRNA-ONLY™ Eukaryotic mRNA Isolation Kit, Epi-
centre). Then, each sample was amplified and transcribed into
fluorescent cRNA along the entire length of the transcripts without
3’ bias utilizing a random priming method. The labeled cRNAs
were purified by RNeasy Mini Kit (Qiagen). The concentration
and specific activity of the labeled cRNAs (pmol Cy3/pg cRNA)
were measured by NanoDrop ND-1000. 1pug of each labeled cRNA
was fragmented by adding 5ul 10 x Blocking Agent and 1pl of
25 x Fragmentation Buffer, then the mixture was heated at 60 °C
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for 30 min, finally 25 pl 2 x GE Hybridization buffer was added
to dilute the labeled cRNA. 50 pl of hybridization solution was
dispensed into the gasket slide and assembled to the LncRNA and
mRNA expression microarray slide. The slides were incubated for
17 hours at 65 °C in an Agilent Hybridization Oven. The hybrid-
ized arrays were washed, fixed and scanned using the Agilent DNA
Microarray Scanner (part number G2505C).

Data analysis

Agilent Feature Extraction software (version 11.0.1.1) was
used to analyze the acquired array images. Quantile normalization
and subsequent data processing were performed using the Gene-
Spring GX v12.0 software package (Agilent Technologies). After
quantile normalization of the raw data, LncRNAs and mRNAs
that had flags in Present or Marginal (“All Targets Value”) in at
least 6 out of 12 samples were chosen for further data analysis.
Differentially expressed LncRNAs and mRNAs with statistical
significance between the two groups were identified through Vol-
cano Plot filtering. Hierarchical Clustering was performed using
the R software (version 2.15). GO analysis and Pathway analysis
were performed in the standard enrichment computation method.

Disclosure of INcRNA-mRNA regulatory network

In order to show that the IncRNAs directly regulated the ex-
pression of target mRNAs, we overlapped IncRNA targeted pre-
dictor onto the IncRNA-mRNA correlation network to construct
regulatory network.

Prediction of mMRNA-miRNA regulation
By using prediction of mRNA-miRNA network (http:/www.
targetscan.org), we depicted an mRNA-miRNA network.

Depiction of miRNA-LncRNA-mRNA network
According to the relationship between IncRNA, miRNA and
mRNA, we constructed miRNA-LncRNA-mRNA network.

Statistical analysis

All statistical data were analyzed by SPSS 18.0 software
(SPSS, Chicago, IL). Statistical analysis was done by Student’s
t-test. False discover rate (FDR) was calculated to correct the p
value. The threshold values expressing different LncRNAs and
mRNAs were a fold change (FC > 2.0, p < 0.05).

Results

1. The integrity of RNA can be assessed by electrophoresis on
a denaturing agarose gel. Intact total RNA run on a denaturing gel
will have sharp 28S and 18S rRNA bands (eukaryotic samples).
The 28S rRNA band should be approximately twice as intense as
the 18S rRNA band. This 2:1 intensity ratio indicates that the RNA
isintact (Fig. 1a). Arraystar Human LncRNA Microarray V3.0 was
designed for the global profiling of human LncRNAs and protein-
coding transcripts, which was updated from the previous Microar-
ray V2.0. About 30,586 LncRNAs and 26,109 coding transcripts
can be detected by our third-generation microarray (Fig. 1b).
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Fig. 1. the quantity of RNA in each group (a), IncRNA and mRNA of
microarray (b).

2. LncRNAs and mRNAs are aberrantly expressed in gastric
cancer compared with corresponding normal tissue.

We determined IncRNAs and mRNAs expression profiles in
gastric cancer by microarray. The boxplot view was used to look
at, and compare, the distributions of expression values for the
samples in an experiment after normalization (Fig. 2a, 2d). After
normalization, the scatter plot was a visualization that was use-
ful for assessing the variation between gastric cancer tissue and
corresponding normal tissue (Fig. 2b, 2¢). Hierarchical Cluster-
ing showed distinguishable expression profiles of IncRNAs and
mRNAs between gastric cancer tissue and corresponding normal
tissue. “Red” showed high relative expression, “blue” showed low
relative expression (Fig. 2¢, 2f). There were expression profiles
0f'3732 IncRNAs determined to be different (FC > 2.0, p <0.05),
among these, there were 2451 IncRNAs which were identified
to be up-regulated more than two-fold, 8 IncRNAs which were
identified to be up-regulated more than forty-fold, however there
were 1281 IncRNAs which were down-regulated more than two-
fold, 9 IncRNAs which were down-regulated more than forty-fold
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Fig. 2. LncRNAs and mRNAs profile comparison between gastric cancer tissue and corresponding normal tissue. The box plot is a traditional
method for visualizing the distribution of a dataset in the IncRNA and mRNA profiles (a, d). After normalization, the distributions of log2-
ratios among the tested samples are nearly the same. The scatter plot is a visualization that is useful for assessing the variation between the
gastric cancer tissue and the corresponding normal tissue (b, €). Hierarchical Clustering shows distinguishable expression profiling of INcRNAs
and mRNAs between the gastric cancer tissue and the corresponding normal tissue. “Red” shows high relative expression, “blue” shows low
relative expression (c, ).
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Tab. 1. The different expression profiles of LNncRNAS.

ProbeName p FC Regulation seqname GeneSymbol
ASHGASP032547 4.17072E-08 207.6425 up uc010wmx.2 LINCO00483
ASHGAS5P048470 3.86443E-05 108.85076 up TCONS 00013751 XLOC _006390
ASHGAS5P042490 7.98541E-05 81.69372 up ENST00000418403 RP11-462G2.1
ASHGA5P044202 4.13695E-06 70.630486 up ENST00000519691 RP11-150012.3
ASHGASP035008 2.00358E-05 44.67928 up ENST00000444871 RP11-89K21.1
ASHGAS5P027435 1.60304E-05 42.6102 up NR 026836 TRHDE-ASI
ASHGAS5P028749 0.000363809 42.228905 up ENST00000567234 LINCO00543
ASHGAS5P043449 0.0003583 40.84153 up uc001gvp.1 Clorf81
ASHGAS5P033892 1.28979E-17 163.69966 down ENST00000577634 CTD-2354A18.1
ASHGASP044551 4.69033E-12 154.65607 down ENST00000441160 RP11-400N13.2
ASHGAS5P047944 1.18041E-10 74.84269 down ENST00000532065 RP11-231N3.1
ASHGASP025715 0.000277271 71.95296 down NR 027910 CALB2
ASHGASP053278 3.65474E-07 65.5398 down ENST00000439070 AC002066.1
ASHGAS5P015469 0.001119005 57.994392 down ENST00000577817 AC006050.3
ASHGAS5P023451 2.03083E-05 57.51053 down ENST00000581210 KRT16P1
ASHGAS5P038914 4.64076E-07 55.205654 down ENST00000473756 CTD-2021J15.2
ASHGAS5P023350 1.96179E-07 49.086155 down ENST00000579062 KRT16P2
The different expression profiles of IncRNAs between gastric cancer and corresponding normal tissue (FC > 40.0, p < 0.05).

ProbeName P FC Regulation seqname GeneSymbol
ASHGAS5P004644 1.68972E-05 2742.892 up NM_001443 FABP1
ASHGAS5P043129 2.08182E-07 664.3489 up NM_001306 CLDN3
ASHGASP048641 7.79122E-06 331.62485 up NM 001145643 PHGRI1
ASHGAS5P009276 4.45973E-07 229.73157 up NM_032965 CCL15
ASHGAS5P034190 2.31954E-06 176.69968 up NM_006149 LGALS4
ASHGAS5P003560 1.61705E-06 127.98858 up ENST00000270560 TMA4SF5
ASHGAS5P031401 0.001050582 108.84058 up NM_019062 RNF186
ASHGA5P046289 0.002250565 98.246025 up NM_001017978 CXorf61
ASHGASP005831 3.73523E-06 74.06561 up NM_176813 AGR3
ASHGAS5P021813 7.55469E-06 61.442944 up NM_001195597 LOC100507203
ASHGAS5P053959 1.26144E-05 60.98936 up NM_ 000531 OTC
ASHGAS5P002054 1.88854E-08 255.58185 down ENST00000252250 KRT6C
ASHGAS5P032422 5.47804E-10 157.87292 down NM_000526 KRT14
ASHGASP033632 3.91441E-06 135.8879 down ENST00000283752 SERPINB3
ASHGASP001587 1.19176E-06 108.11994 down NM_000582 SPP1
ASHGAS5P026237 1.23068E-07 89.41044 down NM_199161 SAAL
ASHGASP054352 2.48634E-05 60.232204 down NM 001354 AKRI1C2

The different expression profiles of mRNAs between the gastric cancer tissue and the corresponding normal tissue (FC > 60.0, p < 0.05)

(Fig. 2, Tab. 1). There were expression profiles of 3994 mRNAs
determined to be different expression (FC > 2.0, p <0.05), among
these, there were 969 mRNAs which were identified to be up-reg-
ulated more than two-fold, 11 mRNAs which were identified to
be up-regulated more than sixty-fold, however, there were 3025
mRNAs which were identified to be down-regulated more than
two-fold, 6 mRNA which were down-regulated more than sixty-
fold (Fig. 2, Tab. 2).

3. Construction of the coding-non-coding gene co-expression
network (CNC network)

Pearson correlation coefficients (PCC) were calculated for
important genes and significant correlation pairs were merged
with each LncRNAs to investigate mRNAs and LncRNAs co-ex-
pression. It was used to calculate Pearson correlation coefficient
between the coding and non — coding by R-Environment statistics.
There was a correlation between mRNAs and LncRNAs (PCC >
0.95) (Fig. 3a, 3b).

4. We found TM4SFS5, which was over-expressed in gastric
cancer (Tab. 2), which was also over-expressed in other kinds
of cancer (23-26), so drew the CNC network between TM4SF5
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and LncRNAs by PCC (Fig. 4a). It was to predicted miRNAs
for TM4SFS (http://www.targetscan.org), and has-miR-4697-3p
was found - which can combine with TM4SF5 3’UTR (Fig. 4b).
Lastly, we found the sequences of Linc00483, CTD-2354A18.1,
RP11-15001, miR-4697-3P (http://genome.ucsc.edu/), discovered
there were more than three gene loci of CTD-2354A18.1, which
can combine with miR-4697-3P (Fig. 4c).

5. GO analysis and pathway analysis

The Gene Ontology project provided a controlled vocabulary to
describe gene and gene product attributes in any organism (http://
www.geneontology.org). The ontology covered three domains:
Biological Process, Cellular Component and Molecular Function.
The p-value denoted the significance of GO terms enrichment in
the differential expression (DE) genes. The results indicated GO
terms enrichment, especially, proliferation, differentiation and
apoptosis which was related closely to cancer (Fig. 4). Based on
the latest KEGG (http://www.genome.jp/kegg) database, we pro-
vided pathway analysis for differentially expressed mRNAs. The
results indicated that there were 86 signaling pathways, many re-
lated to cell cycle, angiogenesis and so on.
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(b)

Fig. 3. mMRNA-IncRNA association network, the solid line indicates
positive correlation, dotted line indicates negative correlation (a, b).

Discussion

Gastric cancer is the most common and aggressive type of pri-
mary gastrointestinal tumor in humans. In the past, the molecular
mechanisms to gastric cancer have extensively been studied. But
the pathogenesis of the disease is still unclear, and the gene regu-
lation involved in the disease has been vague until now.

More and more evidence has proved IncRNAs and mRNAs,
which may be the most important factors, to result in gastric cancer
(10, 27, 28). Therefore, we evaluated the IncRNAs and mRNAs
expression profiles in gastric cancer tissue and corresponding
non-tumorous tissues in patients, which was to reveal the poten-
tial role of IncRNAs and mRNAs in the pathogenesis of gastric
cancer. Microarray techniques discovered a set of differentially ex-

pressed IncRNAs and mRNAs, there were 2541 up-regulated and
1281 down-regulated IncRNAs, 969 up-regulated and 3025 down-
regulated mRNAs in gastric cancer tissue compared to normal
tissue, respectively (FC > 2, p < 0.05). Among them, § IncRNAs
which were identified to be up-regulated more than forty-fold, 9
IncRNAs which were down-regulated more than forty-fold, 11
mRNAs which were identified to be up-regulated more than sixty-
fold, 6 mRNA which were down-regulated more than sixty-fold.
In order to predict the function of different IncRNAs and
mRNAs, we constructed the coding-non-coding gene co-expres-
sion network by PCC. We discovered the mRNAs, such as FABP1,
CLDN3, CCL15, LGALS4, TM4SF5, KRT6C, AKR1C2, SER-
PINB3 and so on, which were closely related to the abnormal
LncRNAs, for example LINC00483, CTD-2354A18.1 and so on,
especially between TM4SF5 and LINC00483, CTD-2354A18.1
(PCC =0.987922239060751, PCC =-0.953951626881595).
According to endogenous RNA (ceRNA), we predicted miRNAs
related to TM4SF5, and found has-miR-4697-3p which can com-
bine with TM4SFS5 in the ORF (http://www.targetscan.org). Next,
we referred to the sequence of LINC00483, CTD-2354A18.1 and
RP11-150012.3, disclosed there were more than three gene loci of
CTD-2354A18.1, which can combine with miR-4697-3P, however,
LINC00483 and RP11-150012.3 cannot (http://genome.ucsc.edu/).
Trans-membrane 4L six family member 5 (TM4SF5), as a
membrane glycoprotein with 4 trans-membrane domains, is similar
to the tetraspanins in terms of membrane topology and plays impor-
tant roles in tumorigenesis and tumor metastasis (29). Yong-bing
Wau et al (26) demonstrated TM4SF5 was more highly expressed
in human esophageal cancer cells and human esophageal cancer
tissues than in normal esophageal epithelial cells and matched
non-tumor tissues, and considered a high level of TM4SF5 was
associated with human esophageal cancer progression and poor
patient survival. Sanghoon Kwon et al (25) suggested TM4SF5-
specific peptide vaccine had a therapeutic effect against colon
cancer in a mouse model. Jihye Ryu et al (30) found TM4SF5
over-expressed in hepatocellular carcinoma activated focal adhe-
sion kinase (FAK) during tumor cell migration, further discovered
hepatic cancer cells adopt TM4SF5-dependent FAK activation and
metastatic potential by lowering IL-6 expression and avoiding its
immunological action through the IL-6-STAT3 pathway. There-
fore, TM4SF5 relates closely to tumorigenesis. We discovered the
over expression of TM4SF5 in gastric cancer tissue in patients.
But why it is over-expression? Through our study, we think that
it may be the disruption of TM4SF5, CTD-2354A18.1 and miR-
4697-3P. The expressions of TM4SFS, CTD-2354A18.1 and miR-
4697-3P keep balance in normal state, however, the balance was
disrupted by some situation, which may decrease the expression
of CTD-2354A18.1 resulting in a decrease of CTD-2354A18.1 to
combine with miR-4697-3P, in contrast, more miR-4697-3P can
combine with the ORF of TM4SFS5, leading to over expression
of TMA4SFS5, which may contribute to gastric cancer. GO term
and KEGG pathway analysis also showed TM4SF5 may play an
important role in proliferation, differentiation and apoptosis. In
our future study, we will study the expression of TM4SF5, CTD-
2354A18.1 and miR-4697-3P in gastric cancer tissue and gastric
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hsa-miR-4533 ¥ TCGCAGGCCOUTGGAGGAAGGT {1
Position 31-37 of TASFE 3'UTR & ... COGGUUACACCIGCT-CCIICCTE .. o
I 1 g 010 06 0061 00K 0030 000 013 75 0009  NA
hsa-miR-4476 3l COGACAGGGAUTUAGGAAGGAC 0
Positon 3440 of TASFE 3'UTR &' ... GUUACACCUGCUCCICCUGGAC. . 7
1 [T11] ;a O04 006 002 006 003 0065 010 48 1102 NA
hsa-miR-665 3 U0C0CGGAGUCGG-AGGACCA
Position 7076 of TASFE 3'UTR & ... CUCGCUAGARTAAACTCIUIGC. ..~
[1I111] g 00 008 002 008 0.020 0023 008 Bt 0724 NA
hsa-miR-330-3p 3 AGAGACGUCCGGCACACGARACG o
(©) CTD-2354A181...... . TTGGCTCCTGA C]C]A[GianAAA...
UGUCAGUGACUCCUGCCCCUI!GGU(hsa»miR4697»3p)

...CAGATCTGAGCTGGGAGAAG GAAAGTTTGTGAAGA

GGGA
l l UU Gcl (hsa-miR-4697-3p)

.....GCACTAACTAAGCAGCAGGGGGAAAAATGCATTAA....

UGUCAGUGACUCCUG

UGUCAGUGACUCCUGlllll‘lGGJ (hsa-miR-4697-3p)

Fig. 4. TMA4SF5 relates closely to Linc00483, CTD-2354A18.1, and RP11-15001 by PCC, the solid line indicates positive correlation, dotted
line indicates negative correlation (a). It finds has-miR-4697-3p which can combine with in the ORF of TM4SF5 (http://www.targetscan.org)
(b). It discloses there are more than three gene loci of CTD-2354A18.1, which can combine with miR-4697-3P (http://genome.ucsc.edu/) (c).

cancer cells. The relationship between TM4SF5, CTD-2354A18.1
and miR-4697-3P will be shown by transfection, immune-precip-
itation, flow-cytometric analysis of apoptosis, cell migration and
invasion assays and so on, which may create a more detailed pic-
ture of the pathogenesis of gastric cancer.
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