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1.Abstract

1.1. Introduction: Cholangiocarcinoma (CCA) is a cancer that arises
from the cells within the bile ducts; both inside and outside the liver.
Exosomal microRNAs (miRINAs) have been attracting major interest
as potential biomarker in cancer. Our aims to do a systematic review

on exosomal miRNAs serve as candidate clinical biomarkers in CCA.

1.2. Materials and methods: Electronic databases (Medline, EM-
BASE, CINAHL and Cochrane data bases). We searched to identify
publication all over the world related cancer and miRNA. PRISMA
guidelines were followed. Selection was based on the design (Cholan-
giocarcinoma, invasive cholangiocarcinoma, intra-hepatic, extra-he-
patic, liver cancer, microRNA, circulating miRNA, non-coding RNA,
exosomal miRNA and exosomal vesicle), 27 papers were selected all
over the world. CCA, target antigens, methodologies used for detec-

tion and miRNA expression were identified and summarized.

1.3. Results: A total of 855 articles were searched, 333 duplicates re-
moved and remain 522, 491 excluded after screened the titles and ab-
stracts; and remain 31, 4 full texts articles were excluded with reason,
and 24 identifications were included in the studies. Assay method

was used to diagnose such as molecular Real Time-qPCR technique.

1.4. Conclusion: The findings of this systematic review showed that
mircroRNA functions as a tumor suppressor or a promoter in chol-

angiocarcinoma.

2. Introduction

Cholangiocarcinoma (CCA) is an aggressive and fatal malignan-
cy in the intra- and extra-hepatic biliary tract with increase in in-
cidence and dismal prognosis [1]; according to the statistics, the in-
cidence and mortality of CCA is raising worldwide [2] this type
of cancer frequently diagnosed as the second leading cause of can-
cer-related mortality worldwide [3] MictoRNAs (miRNAs) are non-
coding RNAs 18-25 nucleotides in length [4] the function of miR-
NA as posttranscriptional regulation of gene expression by either
degradation of the targeting protein-coding RNAs or inhibition of
their translation into protein [1] the exosomal miRNAs in body fluids
maybe useful diagnostic biomarker for the detection of the cancer
[5]:

IFN is a family of cytokines critical not only for viral interference,
but this cytokine can be inhibits cell proliferation and modulates
differentiation, apoptosis and migration [6]. An increasing quantity
of researches concentration on microRNAs (miRNAs) which play
multiple roles in variety of biological processes, including cancer [7].
Most of CCA are unresectable when discovered since it has pro-
gressed into advanced stages. So the improvement in the diagnostic

method of CCA is urgent, especially in biomarkers [8].

This literature review provides an overview of the most important

scientific literature on CCA and exosomal miRNAs. Some scientific



systematic reviews have been published in CCA such as cholecystec-
tomy and the risk of cholangiocarcinoma, Non-alcoholic fatty liver
disease as a risk factor for cholangiocarcinoma, preoperative biliary
drainage in hilar cholangiocarcinoma, percutaneous vs. endoscopic
pre-operative biliary drainage in hilar cholangiocarcinoma and identi-
fication of microRNAs as biomarkers for cholangiocarcinoma detec-
tion. However, there is no qualitative scientific systematic review of
circulating exosomal miRNAs as biomarkers in cholangiocarcinoma.
Therefore, reviewers concentrated on the scientific systematic review
on circulating exosomal miRNAs serves as candidate biomarker in

cholangiocarcinoma.
3. Materials and Methods
3.1. Searching Strategy

Reviewers are using the Cochrane guidelines to do a systematic re-
view. The searching strategies used to conduct a systematic comput-
erized search of the PubMed, Science Direct and Google Scholar
databases [9]. However, in this review, reviewers accessed publication
papers through Medline, EMBASE, and CINAHL to search the arti-
cles. Searching term that used as follows (i) “‘cholangiocarcinoma” or
“intra-hepatic” or “extra-hepatic”; “liver cancer” (ii) “Circulating mi-
croRNA” or “Exosomal microRNA” or “ miRNA” or “ micro-RNA”
or “short RNA” or “ small RNA” or “ non-coding RNA” (iii) “ clin-
ical trials” or ““ treatment” or “ diagnosis” or ““ prognosis” or “recut-
rence” A detailed search strategy and search algorithms are shown in

the searching results and summary tables.
3.2. Inclusion Criteria

Research, review and systematic review articles were from trust-
worthy journals. These scientific articles involved studies reporting
data from published papers including cholangiocarcinoma, intra-he-
patic CCA, extra-hepatic CCA, liver cancer, pathobiology of biliary
epithelial and human bile contain miRNAs extracellular vesicles.
The inclusion criteria include: (1) studies must describe in human

cholangiocarcinoma; (2) data on the intra-hepatic and extra-hepatic

2022, V8(8): 1-2

CCA; (3) data related exosomal mictoRNA and extracellular vesicle

of cholangiocarcinoma; (4) data related liver cancer.
3.3. Exclusion Criteria

In the exclusion, duplicate papers were removed, mismatch papers
excluded based on the titles and abstract, and remain papers assessed
for eligibility and included in the studies. Thus, the reviews exclude

incredible publication papers on other types of cancer.
3.4. Review Process

Research articles were identified from searches of the electronic da-
tabases was imported into ENDNOTE software version X8 (Thom-
son Reuters, USA). Before the data were extracted, selected articles

were read the title and abstract to fulfill the inclusion criteria.
3.5. Data Extraction and Quality Assessment

The inclusion and exclusion criteria were used to find the articles
based on titles and abstracts. The selected articles were extracted and
collected independently. The extraction data were included of the
publication data (Authors, year of study, country of study, sample
number, tumor stages, microRNA identified, follow-up months, de-

tected samples, assay methods, normalizer RNA).

4. Results

The searching strategy was using Medline, EMBASE, CINAHL, and
Cochrane. A total of 855 articles were searched, 333 duplicates re-
moved and remain 522 articles, 491 excluded after screened the titles
and abstracts, 4 full text articles were excluded with reason (the arti-
cle study about long-non coding RNA). 27 articles were included in
the studies (Figure 1).

A total of 30 articles, 18 were focused on CCA, 8 studies were related
CClI, 1 study was concentrated on both ICC and ECC. Detected sam-
ples and tumor staging were assessed by molecular Real Time-qPCR
techniques. List of miRNAs identified from the selected articles as

shown in Figure 2 and summary description as indicated in Table 1.

Table 1: Summary table of selected papers include in the systematic review

. . Year of |Country | Clinical| Biomarker Target | Tumor | Assay MicroRNAs .
No | Identification publication | of study | samples category genes type method identified Regulation | Control
F Bernuzzi PSC miR-222, miR-
1 ’ 2016 UK Serum Diagnostic CEA and qRT-PCR | 483-5p, miR- Up Healthy
etal
CCA 194
miR-21, miR-
2 | L.Chenetal 2009 China | Serum Diagnostic CEA ICC RT-PCR 25, miR-223 Up and Down| Health
' " & P q and miR-222 | P W Y
and miR-198
3 Chet;t c:labao 2015 China | Serum Prognostic CEA CCA | qRT-PCR miR-106a Down Healthy
4| P Ce}t“;j"m 2013 | Thailand |Cell line| Diagnostic | PDCD4 | ICC | qRT-PCR | miR-21 Up GAPDH
Correa- miR-21, miR-
5 2016 USA | Plasma | Diagnostic PDCD4 ICC | qRT-PCR | 34, miR-200b, Up Healthy
Gallego et al MiR-221
6 Fan et al 2017 China | Tissue Diagnostic iRBE 1ICC gRT-PCR | miR-26b-5p Down Healthy
7 Qla; Ijluan 2013 China | Tissue | Diagnostic RBE | CCA | qRT-PCR | miR-21 Up U6
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HuCCT1,
Kawahigashi . . . MEC, miR-22, miR-
8 et al 2009 Jepang |Cell line| Diagnostic TFK-1, ICC | qRT-PCR 127, miR-125a Down U6
THGGK
. South | SNU- . . SRGAP2, .
9 Kim et al 2016 Korea 245 Diagnostic Racl. ECC | gRT-PCR | miR-145-5p Up Normal
South Notchl,
10 | Kwonetal 2017 Korea Serum Diagnostic Notch2, CCA | qRT-PCR miR-34a Down GAPDH
Jaggedl
11 | LiHaoetal 2017 China | Tissue Diagnostic | TET1-p53 | ICC gRT-PCR miR-191 Up GAPDH
jp | LiJingiing 2015 China | Tissue | LrOZMOSHC | ip 203 | CCA | qRT-PCR | miR-203 Up U6
etal ,Diagnostic
13 |Lin zheng et al 2016 China NP NP NP 1ICC NP NP NP NP
Pubmed
14 | Liangetal 2016 China | Tissue Prognostic NP CCA and NP NP NP
Embasse

15 Cher; ty;lqlng 2017 China | Tissue Prognostic TIAM1 ICC Mlcé;);nay miR-21 NP NP

16 | Liu Ning et al 2015 China | Tissue Diagnostic RBE CCA | gRT-PCR miR-122 Down Normal
17 | Lin zheng et al 2016 China |Cell line| Diagnostic RBE CCA | gRT-PCR miR-21 Down GAPDH
18 P‘O;;f;‘rjnd 2015 USA | NP NP CCAcells | CCA NP NP NP NP
19 Razzf:llava 2012 USA |Cellline| Diagnostic | MCM7 | CCA | qRT-PCR m‘R'lzosé;mR' Up Normal
20 | Selaru et al 2009 USA Tissue Diagnostic PDCD4 CCA | gRT-PCR miR-21 Up U6
21 Stutes et al 2009 USA NP NP CCAcells | CCA NP NP NP NP

Wang li-juang . Serum, . . RBE, .

22 ot al 2015 China cell line Diagnostic HUCCT1 1cC qRT-PCR miR-21 Up U6

23 Wanegt lelouh 2014 China | Tissue Diagnostic CEA ICC | qRT-PCR miR- 16530é miR- Down Negative
24 | Zhangetal 2015 China | Tissue Diagnostic CEA ICC | qRT-PCR mlRigls%;;mR_ Down, Up uo6

Remark: CEA = Carcinoembryonic antigen, PSC = primary sclerosing cholangitis, CTR = Control, PDCD = Programmed Cell Death, GAPDH = Glycer-
aldehyde-3-phosphate dehydrogenase, RBE = iRBE= FNH = focal nodular hyperplasia

‘ Identification

\“ Included ‘ Eligibility

=

ning

855 Publication papers found through
database searching on August 11, 2021

295 PubMed
540 Embase
11 CINAHL
9 Cochrane

333 duplicated records have been removed

522 records selected on the basis of title/abstract

491 excluded after title/abstract
screening because of irrelevant data

31 full-text articles assessed for eligibility

7 Full-text articles excluded with reason

24 Studies included qualitative synthesis

Figure 1: The searching strategy in the systematic review, searching papers using MEDLINE, EMBASE, CINAHL and Cochrane, duplicates papers were
removed. The papers screened based on the titles and abstracts and irrelevant excluded. Relevant papers assessed for eligibility (Some irrelevant articles ex-
cluded with reason) included articles in the studies.
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Figure 2: Biogenesis of miRNA. (1) DNA transcription and non-coding genome region. (2) Primary-miRNA (Pri-miRNA) transcribed by RNA poly-
merase I1. (3) Dorsha enzyme cut precursor miRNA (Pre-miRNA) and pre-miRNA transferred out of nucleus into cytoplasm with exporting 5. (4) Dicer
cut pre-miRNA convert become duplex intermediate. (5) Duplex transform developed into mature miRNA. (6) MiRNAs degradation. (7) Infected cells and
immune system produce cytokines in early infection, severe and cerebral malaria. (8) MiRNAs suppress the expression of the target genes via mRNA cleav-

age or translation repression. The functions of miRNAs are involved in inflammation, epigenetic change, metastasis, and apoptosis of the cell to promote

to CCA cells.
5. Discussion

The miRNAs, a class of non-coding regulatory RNAs, have been
detected in a variety of organism ranging from ancient unicellu-
lar eukaryotes to mammals. MictoRNAs (miRNAs) are non-cod-
ing RNAs of 20-22 nucleotides and regulate the translational inhi-
bition of target mRNAs by base-pairing with their 3’-untranslated
region (3-UTR) [10]. They have been associated with numerous
molecular mechanisms involving developmental, physiological and
pathological changes of cells and tissue [11]. Therefore, tissue, serum
and plasma samples are required to investigate the existence of miR-
NAs. The miRNAs itself have been used as biomarkers to diagnose
the infectious diseases, parasite, bacteria, including cancers. However,
detection of miRNAs as biomarker in infectious diseases and cancers
to evaluate the effectiveness of the drugs and diseases progression

are still limited.
5.1. How Microorganisms Cause Cancers

Helicobacter pylori are commonly transmitted person-to-person by
saliva. The bacteria can also be spread by fecal contamination of
food or water. [12] reported that after entering the host stomach, H.
pylori utilize its urease activity to neutralize the hostile acidic condition

at the beginning of infection. [13] stated namely H. pyloti infection

substantially contributes to global cancer mortality. Meanwhile, [14]
described that Hepatitis B virus (HBV) is one of the choric infection
that leading cause for hepatocellular carcinoma (HCC) worldwide.
Furthermore, [15] defined explicitly that liver fluke infection causes
pathological changes mainly to the bile ducts where the worm can
be found, as well as to the liver and gall bladder in both human and
animal. The early pathological changes consisted of an acute inflam-
matory reaction involving the large intrahepatic bile ducts and portal
connective tissue. Therefore, the infection of the bacteria, viruses
and parasites may produce specific miRNAs during the infection

process that leading to cancers.
5.2. MicroRNA in Cancer

In human, microorganism (Bacteria, virus, parasites) invasion asso-
ciated gene expression and immune system which is related with dis-
eases severity and assessed drug effectiveness. [16] declared that for
the expression, miRNAs are first transcribed by RNA polymerase 11

and processed to form hairpin-like intermediates called

pre-miRNAs. [17] reported Exportin-5 then transports these
pre-miRNAs out of the nucleus and into the cytoplasm for further
processing, converting the pre-miRNA into conserved. [18] defined

It is these mature miRNAs of 18-25 nucleotides in length that can
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control cellular function through recognition of specific targets by
complementary base pairing, forming either RNA-induced silenc-
ing complexes (RISC), inducing mRNA degradation or inhibiting
mRNA translation endogenous, small noncoding mature RNAs as

showed in the Figure 2.

[19] defined MYC is a transcription factor that modulates the gene
expression of thousands of genes that regulate many programs
which are hallmarks of cancer including: metabolism, proliferation,
self-renewal, and survival. [20] defined MYC’s ability to maintain
proliferation, survival and self-renewal were regulated via its induc-
tion of miR17 ~ 92 clusters. Rangel, G,, et al., 2019 stated candidate
miRNAs could be investigated using 3 different algorithms that are
the most widely used in the updated version as follows: miRanda,
RegRNA and Target Scan. [22] showed recent studies have indicat-
ed that miRNAs can be detected in biological fluids such as plasma
and serum and hold promise as noninvasive biomarkers for cancer
patients. [23] described the differential miRNA expression patterns
were validated with the TagMan gRT-PCR assay.

5.3. Candidate miRINAs In Cholangiocarcinoma

The miRNAs are a group of small non-coding RNAs, which
can bind to mRNAs of target gene leading to their degradation
ot translational inhibition. [24] defined that the roles of miR-
NA in the biology of CCA, such as proliferation, invasion, mi-
gration, differentiation and apoptosis. [25] teported that CCAs
are epithelial tumors with markers of cholangiocyte differentia-
tion, anatomically CCAs are classified into intrahepatic (iCCA),
petihilar (pCCA) and distal (dCCA) subtypes. [26] indicated that
exosomes are small (40—100 nm in diameter) membrane bound
vesicles that are initially formed within the endosomal compart-
ment and secreted upon fusion of the limiting membrane of
multi-vesicular bodies (MVBs) with plasma membrane. [27] iden-
tified that miRNA in CCA cell lines (HUCCT1 and MEC) re-
vealed biliary epithelial cell-specific miRNAs, i.e., miR22, miR125a,
miR127, miR199a, miR199a, miR214, miR376a and miR424, which
are down-regulated in these lines. detected in a separate study,
miR21 was found to be up-regulated in ICC compated to normal ep-
ithelial bile duct tissue. Inhibition of miR21 was shown to increase
protein expression of PDCD4 and TIMP3 which are the inhibi-

tors of program-cell death and metastasis, respectively.

Candidates’ genes that associated with miRNAs such as FOXAT as-
sociated with miR-212 reported by [28] Zbtb7a associated with miR-
106a informed by; miR-21 associated with PDCD#4 as reported by.
The mentioned genes have studied and showed that FOXA1 was
correlated with miR-212 in the intrahepatic cholangiocarcinoma;
Zbtb7a was linked with miR-106a which the studied was focused
on miRNA expression and sensitivity of CCA cell. However, in this
scientific systematic review, reviewers will study the candidates’ miR-
NAs in both intrahepatic CCA and extra-hepatic CCA in the future

perspective.
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A 24 selected articles were included in the studies, microorganism
infection, cell proliferation, migration and differentiation might be
produced specific miRNAs which associated with PDCD4 and oth-
er genes such as iRBE, RBE, CEA, pCEA, TETI-p53, Racl were
showed that the majority of genes that associated with miRNAs
(miR-21, miR-221, miR-26-5p, miR-451, miR-150, miR-191 and
miR-122) were detected during the infection, cell proliferation, cell
differentiation and promoted tumor invasion and metastasis. These
miR-150, miR-191, miR-26, miR-21, miR-451 and miR-122 were as-
sociated with ICC samples after detected by molecular PCR. The
miR-21 also identified from ECC sample. These miRNAs would be
selected as candidates of miRNAs as biomarker of human CCA in

the future perspective.
5.4. MicroRNA 21

There were 6 studies assessing miR-21 to detect this miRNA expres-
sion and its regulates and promoting cell proliferation, cell develop-
ment and metastasis in CCA [29-33]. Gallego et al. used 12 human
tissue samples to compare with 40 normal plasma specimens in
RT-qPCR. The result indicated that there were 4 miRNAs (miR-
21, miR-34c, miR-200b, and miR-221) highly up-regulated in the
tumor samples. These miRNAs recommended for further analysis
in samples. Garajova et al. isolated 69 samples from ICC and ECC.
Real Time PCR was used to investigate the specimens. The result
has shown that miR-21 expression as prognostic biomarker. There-
fore, further investigation of ICC and ECC in plasma. [31] identified
miR-21 was significantly higher perineural invasion and lymph node
metastasis. The samples were used qRT-PCR for studied [32]. stated
namely CCA tumor cell line was isolated and cultured. RNA was
reverse transcribed into cDNA using Primer Script RT reagent kit
(Takara, China). The result presented miR-21 regulates biological be-
havior by inducing EMT in human CCA [33]. argued that 20 primary
CCA were compared with 14 normal tissues, using qRT-PCR detect
miR-21 was shown highly expressed. [34] reported that expression of
miR-21 in culture media ICC lines and serum plasma compared with
healthy control subjects, using RT-PCR identify miR-21 was shown
promoted ICC proliferation and cell growth in vitro by targeting
PTPN14 and PTEN.

5.5. MicroRINA-150

There are 3 studies that assessed miR-150 in CCA to detect the role
of the miRNA itself as tumor suppressor gene involved tumor inva-
sion and metastasis, and regulates cell proliferation and cell differen-
tiation [34], Wang et al., 2014, Wu et al., 2016). An F et al. reported
that miR-150-5p continuously decreased in the serum of sclerosing
cholangitis and body fluids of CCA. Microarray was used to ana-
lyze the serum samples. The results showed that over expression of
miR-150 attenuated the growth, invasion and migration capability of
CCA cells with target oncogene Ets like gene-1 (ELK1). Wang et al.
described expression miR-150 in tissues and plasma sample from pa-

tients compared with normal tissues using quantitative reverse tran-
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scription polymerase chain reaction (qQRT-PCR) indicated miR-150
patient’s plasma sample was up-regulated with noncancerous plasma.
Wu et al. stated 28 CCAs and 30 samples from primary sclerosing
cholangitis (PSCs) were compared with 50 healthy controls. Serum,
bile and tissues samples were used to diagnose in qRT-PCR. The
result presented that miR-150 lower expression if compared normal

plasma controls.
5.6. MicroRNA 191 and miR-451

A study (Li etal., 2017) described namely 84 samples from ICC evalu-
ated by RT-PCR indicated that miR-191 up-regulated expressed from
ICC tissues compared with adjacent bile duct tissues. Thus, miR-191
also promoted cholangiocarcinoma cell proliferation in human. On
one hand, (LV et al., 2014) reported 26 clinical tissue patients were
investigated by RT-PCR. The result designated that miR-451 un-

der-expressed compared to the peritumoral tissues.
6. Conclusion and Prospective

MicroRNAs are small non-coding RNAs that regulate gene expres-
sion. They exert their effects on the cells they ate synthesized in,
and are also released into the extracellular space and transported in
body fluids such as blood and urine. Exosomal miRNAs may have
important functions in cell-cell communication and have potential as
biomarkers to detect and monitor disease. Limited prognosis in CCA
as one of the most lethal malignant disease. Thus, low study covers
on miRNA in CCA itself. Therefore, reviewers decide 4 candidate
miRNAs such as miR-21, miR-150, miR-191 and miR-451 as exoso-
mal circulating miRNAs. Further investigation of the plasma, serum
and tissues samples in the laboratory needed performed using real
time PCR towards selected candidate miRNAs especially for ICC and
ECC samples in the future perspective

References

1. WuX, Xia M, Chen D, Wu F, Lv Z, Zhan Q, et al., “Profiling of down-
regulated blood-circulating miR-150-5p as a novel tumor marker for

cholangiocarcinoma.” Tumor Biology. 2016; 37: 15019-29.

2. Nakanuma Y, Kakuda Y. “Pathologic classification of cholangiocarci-
noma: new concepts.” Best Practice & Research Clinical Gastroenterol-
ogy. 2015; 29: 277-93.

3. Lv H, Lv G, Han Q, Yang W, Wang H. “Noncoding RNAs in liver
cancer stem cells: the big impact of little things.” Cancer letters. 2018;
418: 51-63.

4. Selaru FM, Olaru AV, Kan T, David S, Cheng Y, Mori Y, et al., “MicroR-
NA - 21 is overexpressed in human cholangiocarcinoma and regulates
programmed cell death 4 and tissue inhibitor of metalloproteinase 3.”
Hepatology. 2009; 49: 1595-601.

5. Ogata-Kawata H, Lzumiya M, Kurioka D, Honma Y, Yamada Y, Furuta
K, et al.,, “Circulating exosomal microRNAs as biomarkers of colon
cancer.” PloS one. 2014; 9: €92921.

6.  Fiorucci G, Chiantore MV, Mangino G, Romeo G. “MicroRNAs in vi-
rus-induced tumorigenesis and IFN system.” Cytokine & growth factor
reviews. 2015; 26: 183-94.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

2022, V8(8): 1-6
Huang Q, Ge B, Hu M, Zhou ], Bai X. “Circulating microRNAs in
colorectal cancer.” JMolGenetMed11. 2017; 274: 1747.

Zheng B, Jeong S, Zhu Y, Chen L, Xia Q. “miRNA and IncRNA as bio-
markers in cholangiocarcinoma (CCA).” Oncotarget. 2017; 8: 100819-
30.

Bhagavathula AS, Gebreyohannes EA, Seid MA, Tegegn HG. “An-
ti-malarial treatment outcomes in Ethiopia: a systematic review and

meta-analysis.” Malaria journal. 2017; 16: 269.

Li]J, et al. “Prognostic significance of mictoRNA-203 in cholangiocar-
cinoma.” International journal of clinical and experimental pathology.
2015; 8: 9512.

Judice CC, Bourgard C, Kayano ACAV, Albrecht L. “MicroRNAs in
the host-apicomplexan parasites interactions: a review of immuno-
pathological aspects.” Frontiers in cellular and infection microbiology.
2016; 6: 5.

Chen Y, Liu D, Liu P, Chen Y, Yu H, Zhang Q. “Identification of
biomarkers of intrahepatic cholangiocarcinoma via integrated analysis
of mRNA and miRNA microarray data.” Molecular medicine reports.
2017; 15: 1051-6.

Schwabe RF, Jobin C. “The microbiome and cancer.” Nature Reviews
Cancer. 2013; 13: 800-12.

Ringehan M, McKeating JA, Protzer U. “Viral hepatitis and liver can-
cer.” Philosophical Transactions of the Royal Society B: Biological Sci-
ences. 2017; 372: 20160274.

Sithithaworn P, Yongvanit P, Duenngai K, Kiatsopit N, Pairojkul C.
Roles of liver fluke infection as risk factor for cholangiocarcinoma. J
Hepatobiliary Pancreat Sci. 2014; 21: 301-8.

Li P, Ou Q, Braciak TA, Chen G, Oduncu E “MicroRNA-192-5p is a
predictive biomarker of survival for Stage I1IB colon cancer patients.”
Japanese journal of clinical oncology. 2018; 48: 619-624.

Bohnsack MT, Czaplinski K, Gorlich D. “Exportin 5 is a RanGTP-de-
pendent dsRNA-binding protein that mediates nuclear export of
pre-miRNAs.” Rna. 2004; 10: 185-91.

Bartel DP. “MicroRNAs: target recognition and regulatory functions.”
Cell. 2009; 136: 215-33.

Gabay M, Li Y, Felsher DW. “MYC activation is a hallmark of cancer
initiation and maintenance.” Cold Spring Harbor perspectives in med-
icine. 2014; 4: a014241.

Dhanasekaran R, Gabay-Ryan M, Baylot V, Lai I, Mosley A, Huang X,
et al.,, “Anti-miR-17 therapy delays tumorigenesis in MYC-driven hepa-
tocellular carcinoma (HCC).” Oncotarget. 2018; 9: 5517-28.

Rangel G, Teerawattanapong N, Chamnanchanunt S, Umemura T, Pin-
yachat A, Wanram S. “Candidate microRNAs as Biomarkers in Malaria
Infection: A Systematic Review.” Current Molecular Medicine. 2019;
20: 36-43.

Kanaoka R, linuma H, Dejima H, Sakai T, Uehara H, Matsutani N, et
al., “Usefulness of plasma exosomal microRNA-451a as a noninvasive
biomarker for early prediction of recurrence and prognosis of non-
small cell lung cancer.” Oncology. 2018; 94: 311-23.

Jiao D, Yan Y, Shui S, Wu G, Ren JZ, Wang Y, et al., “miR-106b regu-
lates the 5-fluorouracil resistance by targeting Zbtb7a in cholangiocar-

6


https://pubmed.ncbi.nlm.nih.gov/27658773/
https://pubmed.ncbi.nlm.nih.gov/27658773/
https://pubmed.ncbi.nlm.nih.gov/27658773/
https://pubmed.ncbi.nlm.nih.gov/25966428/
https://pubmed.ncbi.nlm.nih.gov/25966428/
https://pubmed.ncbi.nlm.nih.gov/25966428/
https://pubmed.ncbi.nlm.nih.gov/29307614/
https://pubmed.ncbi.nlm.nih.gov/29307614/
https://pubmed.ncbi.nlm.nih.gov/29307614/
https://pubmed.ncbi.nlm.nih.gov/19296468/#:~:text=Inhibitors of miR%2D21 increased,is overexpressed in human CCAs.
https://pubmed.ncbi.nlm.nih.gov/19296468/#:~:text=Inhibitors of miR%2D21 increased,is overexpressed in human CCAs.
https://pubmed.ncbi.nlm.nih.gov/19296468/#:~:text=Inhibitors of miR%2D21 increased,is overexpressed in human CCAs.
https://pubmed.ncbi.nlm.nih.gov/19296468/#:~:text=Inhibitors of miR%2D21 increased,is overexpressed in human CCAs.
https://pubmed.ncbi.nlm.nih.gov/24705249/
https://pubmed.ncbi.nlm.nih.gov/24705249/
https://pubmed.ncbi.nlm.nih.gov/24705249/
https://pubmed.ncbi.nlm.nih.gov/25466647/
https://pubmed.ncbi.nlm.nih.gov/25466647/
https://pubmed.ncbi.nlm.nih.gov/25466647/
https://www.hilarispublisher.com/open-access/circulating-micrornas-in-colorectal-cancer-1747-0862-1000274.pdf
https://www.hilarispublisher.com/open-access/circulating-micrornas-in-colorectal-cancer-1747-0862-1000274.pdf
https://pubmed.ncbi.nlm.nih.gov/29246025/
https://pubmed.ncbi.nlm.nih.gov/29246025/
https://pubmed.ncbi.nlm.nih.gov/29246025/
https://www.researchgate.net/publication/318125018_Anti-malarial_treatment_outcomes_in_Ethiopia_A_systematic_review_and_meta-Analysis
https://www.researchgate.net/publication/318125018_Anti-malarial_treatment_outcomes_in_Ethiopia_A_systematic_review_and_meta-Analysis
https://www.researchgate.net/publication/318125018_Anti-malarial_treatment_outcomes_in_Ethiopia_A_systematic_review_and_meta-Analysis
https://www.researchgate.net/publication/292671639_MicroRNAs_in_the_Host-Apicomplexan_Parasites_Interactions_A_Review_of_Immunopathological_Aspects
https://www.researchgate.net/publication/292671639_MicroRNAs_in_the_Host-Apicomplexan_Parasites_Interactions_A_Review_of_Immunopathological_Aspects
https://www.researchgate.net/publication/292671639_MicroRNAs_in_the_Host-Apicomplexan_Parasites_Interactions_A_Review_of_Immunopathological_Aspects
https://www.researchgate.net/publication/292671639_MicroRNAs_in_the_Host-Apicomplexan_Parasites_Interactions_A_Review_of_Immunopathological_Aspects
https://pubmed.ncbi.nlm.nih.gov/28098904/
https://pubmed.ncbi.nlm.nih.gov/28098904/
https://pubmed.ncbi.nlm.nih.gov/28098904/
https://pubmed.ncbi.nlm.nih.gov/28098904/
https://pubmed.ncbi.nlm.nih.gov/24132111/
https://pubmed.ncbi.nlm.nih.gov/24132111/
https://pubmed.ncbi.nlm.nih.gov/28893941/
https://pubmed.ncbi.nlm.nih.gov/28893941/
https://pubmed.ncbi.nlm.nih.gov/28893941/
https://pubmed.ncbi.nlm.nih.gov/24408775/
https://pubmed.ncbi.nlm.nih.gov/24408775/
https://pubmed.ncbi.nlm.nih.gov/24408775/
https://www.researchgate.net/publication/323735834_MicroRNA-192-5p_is_a_predictive_biomarker_of_survival_for_Stage_IIIB_colon_cancer_patients
https://www.researchgate.net/publication/323735834_MicroRNA-192-5p_is_a_predictive_biomarker_of_survival_for_Stage_IIIB_colon_cancer_patients
https://www.researchgate.net/publication/323735834_MicroRNA-192-5p_is_a_predictive_biomarker_of_survival_for_Stage_IIIB_colon_cancer_patients
https://pubmed.ncbi.nlm.nih.gov/14730017/
https://pubmed.ncbi.nlm.nih.gov/14730017/
https://pubmed.ncbi.nlm.nih.gov/14730017/
https://pubmed.ncbi.nlm.nih.gov/19167326/
https://pubmed.ncbi.nlm.nih.gov/19167326/
https://pubmed.ncbi.nlm.nih.gov/24890832/#:~:text=Both the trajectory and persistence,initiation and maintenance of tumorigenesis.
https://pubmed.ncbi.nlm.nih.gov/24890832/#:~:text=Both the trajectory and persistence,initiation and maintenance of tumorigenesis.
https://pubmed.ncbi.nlm.nih.gov/24890832/#:~:text=Both the trajectory and persistence,initiation and maintenance of tumorigenesis.
https://pubmed.ncbi.nlm.nih.gov/29464015/
https://pubmed.ncbi.nlm.nih.gov/29464015/
https://pubmed.ncbi.nlm.nih.gov/29464015/
https://pubmed.ncbi.nlm.nih.gov/31429687/
https://pubmed.ncbi.nlm.nih.gov/31429687/
https://pubmed.ncbi.nlm.nih.gov/31429687/
https://pubmed.ncbi.nlm.nih.gov/31429687/
https://pubmed.ncbi.nlm.nih.gov/29533963/#:~:text=In Cox multivariate analysis%2C exosomal,%2C II%2C or III cancer.
https://pubmed.ncbi.nlm.nih.gov/29533963/#:~:text=In Cox multivariate analysis%2C exosomal,%2C II%2C or III cancer.
https://pubmed.ncbi.nlm.nih.gov/29533963/#:~:text=In Cox multivariate analysis%2C exosomal,%2C II%2C or III cancer.
https://pubmed.ncbi.nlm.nih.gov/29533963/#:~:text=In Cox multivariate analysis%2C exosomal,%2C II%2C or III cancer.
https://www.researchgate.net/publication/316712002_miR-106b_regulates_the_5-fluorouracil_resistance_by_targeting_Zbtb7a_in_cholangiocarcinoma
https://www.researchgate.net/publication/316712002_miR-106b_regulates_the_5-fluorouracil_resistance_by_targeting_Zbtb7a_in_cholangiocarcinoma

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

cinoma.” Oncotarget. 2017; 8: 52913.
Chiang N-J, Shan Y-S, Hung W-C, Chen L-T. “Epigenetic regulation in

the carcinogenesis of cholangiocarcinoma.” The international journal
of biochemistry & cell biology. 2015; 67: 110-4.

Rizvi S, Gores GJ. “Emerging molecular therapeutic targets for cholan-

giocarcinoma.” Journal of hepatology. 2017; 67: 632-44.
Dutta S, Reamtong O, Pangvongsa W, Kitdumrongthum S, Janpipatkul

K, Sangvanich P, et al., “Proteomics profiling of cholangiocarcinoma
exosomes: a potential role of oncogenic protein transferring in cancer
progression.” Biochimica et Biophysica Acta (BBA)-Molecular Basis
of Disease. 2015; 1852: 1989-99.

Kongpetch S, Jusakul A, Ong CK, Lim WK, Rozen SG, Tan P, et al,,
“Pathogenesis of cholangiocarcinoma: From genetics to signalling
pathways.” Best Practice & Research Clinical Gastroenterology. 2015;
29: 233-44.

Zhu L, Huang F, Deng G, Nie W, Huang W, Xu H, et al., “[Retracted]
MicroRNA-212 targets FOXA1 and suppresses the proliferation and
invasion of intrahepatic cholangiocarcinoma cells.” Experimental and
therapeutic medicine. 2017; 13: 2109.

Correa-Gallego C, Maddalo D, Doussot A, Kemeny N, Kingham TP,
Allen PJ, et al., “Circulating plasma levels of microRNA-21 and mi-
croRNA-221 are potential diagnostic markers for primary intrahepatic
cholangiocarcinoma.” PloS one. 2016; 11: ¢0163699.

Garajova I, et al. “MiR-21 expression as prognostic biomarker in extra-
hepatic but not intrahepatic radically resected cholangiocarcinomas.”
Annals of Oncology. 2015; 26: vi98.

Huang Q, Lei L, Liu CH, You H, Shao F, Xie F, et al., “MicroRNA-21
regulates the invasion and metastasis in cholangiocarcinoma and may

be a potential biomarker for cancer prognosis.” Asian Pacific Journal
of Cancer Prevention. 2013; 14: 829-34.

Liu N, Jiang F, He T, Zhang JK, Zhao ], Wang C, et al., “The roles of
MicroRNA-122 overexpression in inhibiting proliferation and invasion
and stimulating apoptosis of human cholangiocarcinoma cells.”” Scien-

tific reports. 2015; 5: 165606.
Wang L-J, He CC, Sui X, Cai MJ, Zhou CY, Ma JL, et al., “MiR-21

promotes intrahepatic cholangiocarcinoma proliferation and growth in
vitro and in vivo by targeting PTPN14 and PTEN.” Oncotarget. 2015;
6: 5932-46.

Fan F, Lu ], Yu W, Zhang Y, Xu S, Pang L, et al., “MicroRNA-26b-5p
regulates cell proliferation, invasion and metastasis in human intrahe-
patic cholangiocarcinoma by targeting S100A7.” Oncology Letters.
2018; 15: 386-92.

Li H, Zhou ZQ), Yang ZR, Tong DN, Guan J, Shi BJ, et al., “MicroR-
NA - 191 acts as a tumor promoter by modulating the TET1-p53
pathway in intrahepatic cholangiocarcinoma.” Hepatology. 2017; 66:
136-51.

Bernuzzi F, Marabita F, Lleo A, Catbone M, Mirolo M, Marzioni M,
et al., Serum microRNAs as novel biomarkers for primary sclerosing
cholangitis and cholangiocarcinoma. Clinical & Experimental Immu-

nology. 2016; 185: 61-71.
Chen L, Yan H-X, Yang W, Hu L, Yu L-X, Liu Q, et al., The role of

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

2022, V8(@8): 1-7
microRNA expression pattern in human intrahepatic cholangiocarci-
noma. Journal of hepatology. 2009; 50: 358-69.

Chen Y, Liu D, Liu P, Chen Y, Yu H, Zhang Q. Identification of bio-
markers of intrahepatic cholangiocarcinoma via integrated analysis
of mRNA and miRNA microarray data. Molecular medicine reports.
2017; 15: 1051-6.

Cheng Q, Feng F, Zhu L, Zheng Y, Luo X, Liu C, et al., Circulating
miR-106a is a novel prognostic and lymph node metastasis indicator

for cholangiocarcinoma. Scientific reports. 2015; 5: 16103.

Chusorn P, Namwat N, Loilome W, Techasen A, Pairojkul C, Khu-
ntikeo N, et al., Overexpression of mictoRNA-21 regulating PDCD4
during tumorigenesis of liver fluke-associated cholangiocarcinoma
contributes to tumor growth and metastasis. Tumor Biology. 2013; 34:
1579-88.

Correa-Gallego C, Maddalo D, Doussot A, Kemeny N, Kingham TP,
Allen PJ, et al., Circulating plasma levels of microrna-21 and micror-
na-221 are potential diagnostic markers for primary intrahepatic chol-
angiocarcinoma. PloS one. 2016; 11: ¢0163699.

Fan F, Lu J, Yu W, Zhang Y, Xu S, Pang L, et al., MictoRNA-26b-5p
regulates cell proliferation, invasion and metastasis in human intra-
hepatic cholangiocarcinoma by targeting S1I00A7. Oncology Letters.
2018; 15: 386-92.

Huang Q, Liu L, Liu C-H, You H, Shao F, Xie F, et al., MicroRNA-21
regulates the invasion and metastasis in cholangiocarcinoma and may
be a potential biomarker for cancer prognosis. Asian Pacific Journal of
Cancer Prevention. 2013; 14: 829-34.

Kawahigashi Y, Mishima T, Mizuguchi Y, Arima Y, Yokomuro S, Kan-
da T, et al., MicroRNA profiling of human intrahepatic cholangiocarci-
noma cell lines reveals biliary epithelial cell-specific microRNAs. Jour-
nal of Nippon Medical School. 2009; 76: 188-97.

Kim NH, Kim H, Park SK, Yang H]J, Jung YS, Patk J, et al., Sa1802 De-
creased miRNA-145-5p Mediated Upregulation of Rac1 Differentially
Stimulates Cholangiocarcinoma Cell Growth, Migration and Invasion.
Gastroenterology. 2016; 150: S370.

Kwon H, Song K, Han C, Zhang ], Lu L, Chen W, et al., Epigenetic
Silencing of miRNA-34a in Human Cholangiocarcinoma via EZH2
and DNA Methylation: Impact on Regulation of Notch Pathway. The
American journal of pathology. 2017; 187: 2288-99.

Li H, Zhou ZQ, Yang ZR, Tong DN, Guan J, Shi BJ, et al., MicroR-
NA - 191 acts as a tumor promoter by modulating the TET1-p53
pathway in intrahepatic cholangiocarcinoma. Hepatology. 2017; 66:
136-51.

Li ], Gao B, Huang Z, Duan T, Li D, Zhang S, et al., Prognostic signifi-
cance of microRNA-203 in cholangiocarcinoma. International journal
of clinical and experimental pathology. 2015; 8: 9512-6.

Li Z, Shen ], Chan MT, Wu WKK. The role of mictoRNAs in intrahe-

patic cholangiocarcinoma. Journal of cellular and molecular medicine.
2017; 21: 177-84.

Liang Z, Liu X, Zhang Q, Wang C, Zhao Y. Diagnostic value of mi-
croRNAs as biomarkers for cholangiocarcinoma. Digestive and Liver
Disease. 2016; 48: 1227-32.


https://www.researchgate.net/publication/316712002_miR-106b_regulates_the_5-fluorouracil_resistance_by_targeting_Zbtb7a_in_cholangiocarcinoma
https://www.researchgate.net/publication/279309009_Epigenetic_regulation_in_the_carcinogenesis_of_cholangiocarcinoma
https://www.researchgate.net/publication/279309009_Epigenetic_regulation_in_the_carcinogenesis_of_cholangiocarcinoma
https://www.researchgate.net/publication/279309009_Epigenetic_regulation_in_the_carcinogenesis_of_cholangiocarcinoma
https://pubmed.ncbi.nlm.nih.gov/28389139/#:~:text=Promising candidates for targeted%2C personalized,PRKACB) gene fusions in pCCA%2C
https://pubmed.ncbi.nlm.nih.gov/28389139/#:~:text=Promising candidates for targeted%2C personalized,PRKACB) gene fusions in pCCA%2C
https://www.researchgate.net/publication/279773184_Proteomics_profiling_of_cholangiocarcinoma_exosomes_A_potential_role_of_oncogenic_protein_transferring_in_cancer_progression
https://www.researchgate.net/publication/279773184_Proteomics_profiling_of_cholangiocarcinoma_exosomes_A_potential_role_of_oncogenic_protein_transferring_in_cancer_progression
https://www.researchgate.net/publication/279773184_Proteomics_profiling_of_cholangiocarcinoma_exosomes_A_potential_role_of_oncogenic_protein_transferring_in_cancer_progression
https://www.researchgate.net/publication/279773184_Proteomics_profiling_of_cholangiocarcinoma_exosomes_A_potential_role_of_oncogenic_protein_transferring_in_cancer_progression
https://www.researchgate.net/publication/279773184_Proteomics_profiling_of_cholangiocarcinoma_exosomes_A_potential_role_of_oncogenic_protein_transferring_in_cancer_progression
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/2961693
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/2961693
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/2961693
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/2961693
https://www.researchgate.net/publication/314657956_Retracted_MicroRNA-212_targets_FOXA1_and_suppresses_the_proliferation_and_invasion_of_intrahepatic_cholangiocarcinoma_cells
https://www.researchgate.net/publication/314657956_Retracted_MicroRNA-212_targets_FOXA1_and_suppresses_the_proliferation_and_invasion_of_intrahepatic_cholangiocarcinoma_cells
https://www.researchgate.net/publication/314657956_Retracted_MicroRNA-212_targets_FOXA1_and_suppresses_the_proliferation_and_invasion_of_intrahepatic_cholangiocarcinoma_cells
https://www.researchgate.net/publication/314657956_Retracted_MicroRNA-212_targets_FOXA1_and_suppresses_the_proliferation_and_invasion_of_intrahepatic_cholangiocarcinoma_cells
https://pubmed.ncbi.nlm.nih.gov/27685844/
https://pubmed.ncbi.nlm.nih.gov/27685844/
https://pubmed.ncbi.nlm.nih.gov/27685844/
https://pubmed.ncbi.nlm.nih.gov/27685844/
https://www.researchgate.net/publication/236456546_MicroRNA-21_Regulates_the_Invasion_and_Metastasis_in_Cholangiocarcinoma_and_May_Be_a_Potential_Biomarker_for_Cancer_Prognosis
https://www.researchgate.net/publication/236456546_MicroRNA-21_Regulates_the_Invasion_and_Metastasis_in_Cholangiocarcinoma_and_May_Be_a_Potential_Biomarker_for_Cancer_Prognosis
https://www.researchgate.net/publication/236456546_MicroRNA-21_Regulates_the_Invasion_and_Metastasis_in_Cholangiocarcinoma_and_May_Be_a_Potential_Biomarker_for_Cancer_Prognosis
https://www.researchgate.net/publication/236456546_MicroRNA-21_Regulates_the_Invasion_and_Metastasis_in_Cholangiocarcinoma_and_May_Be_a_Potential_Biomarker_for_Cancer_Prognosis
https://www.researchgate.net/publication/287805683_The_Roles_of_MicroRNA-122_Overexpression_in_Inhibiting_Proliferation_and_Invasion_and_Stimulating_Apoptosis_of_Human_Cholangiocarcinoma_Cells
https://www.researchgate.net/publication/287805683_The_Roles_of_MicroRNA-122_Overexpression_in_Inhibiting_Proliferation_and_Invasion_and_Stimulating_Apoptosis_of_Human_Cholangiocarcinoma_Cells
https://www.researchgate.net/publication/287805683_The_Roles_of_MicroRNA-122_Overexpression_in_Inhibiting_Proliferation_and_Invasion_and_Stimulating_Apoptosis_of_Human_Cholangiocarcinoma_Cells
https://www.researchgate.net/publication/287805683_The_Roles_of_MicroRNA-122_Overexpression_in_Inhibiting_Proliferation_and_Invasion_and_Stimulating_Apoptosis_of_Human_Cholangiocarcinoma_Cells
https://pubmed.ncbi.nlm.nih.gov/25803229/
https://pubmed.ncbi.nlm.nih.gov/25803229/
https://pubmed.ncbi.nlm.nih.gov/25803229/
https://pubmed.ncbi.nlm.nih.gov/25803229/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5768070/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5768070/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5768070/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5768070/
https://pubmed.ncbi.nlm.nih.gov/28194813/
https://pubmed.ncbi.nlm.nih.gov/28194813/
https://pubmed.ncbi.nlm.nih.gov/28194813/
https://pubmed.ncbi.nlm.nih.gov/28194813/
https://www.researchgate.net/publication/294258242_Serum_microRNAs_as_novel_biomarkers_for_primary_sclerosing_cholangitis_and_cholangiocarcinoma
https://www.researchgate.net/publication/294258242_Serum_microRNAs_as_novel_biomarkers_for_primary_sclerosing_cholangitis_and_cholangiocarcinoma
https://www.researchgate.net/publication/294258242_Serum_microRNAs_as_novel_biomarkers_for_primary_sclerosing_cholangitis_and_cholangiocarcinoma
https://www.researchgate.net/publication/294258242_Serum_microRNAs_as_novel_biomarkers_for_primary_sclerosing_cholangitis_and_cholangiocarcinoma
https://pubmed.ncbi.nlm.nih.gov/19070389/#:~:text=Results%3A A cluster of 38,between tumor and normal tissues.&text=Conclusions%3A miRNA expression profiles are,prove a promising therapeutic strategy.
https://pubmed.ncbi.nlm.nih.gov/19070389/#:~:text=Results%3A A cluster of 38,between tumor and normal tissues.&text=Conclusions%3A miRNA expression profiles are,prove a promising therapeutic strategy.
https://pubmed.ncbi.nlm.nih.gov/19070389/#:~:text=Results%3A A cluster of 38,between tumor and normal tissues.&text=Conclusions%3A miRNA expression profiles are,prove a promising therapeutic strategy.
https://pubmed.ncbi.nlm.nih.gov/28098904/
https://pubmed.ncbi.nlm.nih.gov/28098904/
https://pubmed.ncbi.nlm.nih.gov/28098904/
https://pubmed.ncbi.nlm.nih.gov/28098904/
https://www.researchgate.net/publication/283979193_Circulating_miR-106a_is_a_Novel_Prognostic_and_Lymph_Node_Metastasis_Indicator_for_Cholangiocarcinoma
https://www.researchgate.net/publication/283979193_Circulating_miR-106a_is_a_Novel_Prognostic_and_Lymph_Node_Metastasis_Indicator_for_Cholangiocarcinoma
https://www.researchgate.net/publication/283979193_Circulating_miR-106a_is_a_Novel_Prognostic_and_Lymph_Node_Metastasis_Indicator_for_Cholangiocarcinoma
https://pubmed.ncbi.nlm.nih.gov/23417858/
https://pubmed.ncbi.nlm.nih.gov/23417858/
https://pubmed.ncbi.nlm.nih.gov/23417858/
https://pubmed.ncbi.nlm.nih.gov/23417858/
https://pubmed.ncbi.nlm.nih.gov/23417858/
https://pubmed.ncbi.nlm.nih.gov/27685844/
https://pubmed.ncbi.nlm.nih.gov/27685844/
https://pubmed.ncbi.nlm.nih.gov/27685844/
https://pubmed.ncbi.nlm.nih.gov/27685844/
https://pubmed.ncbi.nlm.nih.gov/29387225/
https://pubmed.ncbi.nlm.nih.gov/29387225/
https://pubmed.ncbi.nlm.nih.gov/29387225/
https://pubmed.ncbi.nlm.nih.gov/29387225/
https://pubmed.ncbi.nlm.nih.gov/23621247/
https://pubmed.ncbi.nlm.nih.gov/23621247/
https://pubmed.ncbi.nlm.nih.gov/23621247/
https://pubmed.ncbi.nlm.nih.gov/23621247/
https://pubmed.ncbi.nlm.nih.gov/19755794/
https://pubmed.ncbi.nlm.nih.gov/19755794/
https://pubmed.ncbi.nlm.nih.gov/19755794/
https://pubmed.ncbi.nlm.nih.gov/19755794/
https://www.researchgate.net/publication/301504513_Sa1802_Decreased_miRNA-145-5p_Mediated_Upregulation_of_Rac1_Differentially_Stimulates_Cholangiocarcinoma_Cell_Growth_Migration_and_Invasion
https://www.researchgate.net/publication/301504513_Sa1802_Decreased_miRNA-145-5p_Mediated_Upregulation_of_Rac1_Differentially_Stimulates_Cholangiocarcinoma_Cell_Growth_Migration_and_Invasion
https://www.researchgate.net/publication/301504513_Sa1802_Decreased_miRNA-145-5p_Mediated_Upregulation_of_Rac1_Differentially_Stimulates_Cholangiocarcinoma_Cell_Growth_Migration_and_Invasion
https://www.researchgate.net/publication/301504513_Sa1802_Decreased_miRNA-145-5p_Mediated_Upregulation_of_Rac1_Differentially_Stimulates_Cholangiocarcinoma_Cell_Growth_Migration_and_Invasion
https://pubmed.ncbi.nlm.nih.gov/28923203/#:~:text=Our findings provide novel evidence,effective treatment of human CCA.
https://pubmed.ncbi.nlm.nih.gov/28923203/#:~:text=Our findings provide novel evidence,effective treatment of human CCA.
https://pubmed.ncbi.nlm.nih.gov/28923203/#:~:text=Our findings provide novel evidence,effective treatment of human CCA.
https://pubmed.ncbi.nlm.nih.gov/28923203/#:~:text=Our findings provide novel evidence,effective treatment of human CCA.
https://pubmed.ncbi.nlm.nih.gov/28194813/
https://pubmed.ncbi.nlm.nih.gov/28194813/
https://pubmed.ncbi.nlm.nih.gov/28194813/
https://pubmed.ncbi.nlm.nih.gov/28194813/
https://pubmed.ncbi.nlm.nih.gov/26464713/
https://pubmed.ncbi.nlm.nih.gov/26464713/
https://pubmed.ncbi.nlm.nih.gov/26464713/
https://pubmed.ncbi.nlm.nih.gov/27619971/
https://pubmed.ncbi.nlm.nih.gov/27619971/
https://pubmed.ncbi.nlm.nih.gov/27619971/
https://www.researchgate.net/publication/305415589_Diagnostic_value_of_microRNAs_as_biomarkers_for_cholangiocarcinoma
https://www.researchgate.net/publication/305415589_Diagnostic_value_of_microRNAs_as_biomarkers_for_cholangiocarcinoma
https://www.researchgate.net/publication/305415589_Diagnostic_value_of_microRNAs_as_biomarkers_for_cholangiocarcinoma

51.

52.

53.

54.

55.

56.

57.

58.

59.

Liu N, Jiang F, He T-L, Zhang J-K, Zhao ], Wang C, et al., The roles of
MicroRNA-122 overexpression in inhibiting proliferation and invasion
and stimulating apoptosis of human cholangiocarcinoma cells. Scien-
tific reports. 2015; 5: 16566.

Liu Z, Jin Z-Y, Liu C-H, Xie F, Lin X-§, Huang Q. MictoRNA-21 reg-
ulates biological behavior by inducing EMT in human cholangiocar-
cinoma. International journal of clinical and experimental pathology.
2015; 8: 4684-94.

Piontek K, Selaru FM. MicroRNAs in the biology and diagnosis of

cholangiocarcinoma. Seminars in liver disease; 2015; 35: 55-62.

Razumilava N, Bronk SF, Smoot RL, Fingas CD, Werneburg NW,
Roberts LR, et al., miR - 25 targets TNF - related apoptosis inducing
ligand (TRAIL) death receptor - 4 and promotes apoptosis resistance

in cholangiocarcinoma. Hepatology. 2012; 55: 465-75.
Selaru FM, Olaru AV, Kan T, David S, Cheng Y, Mori Y, et al., MicroR-

NA - 21 is overexpressed in human cholangiocarcinoma and regulates
programmed cell death 4 and tissue inhibitor of metalloproteinase 3.
Hepatology. 2009; 49: 1595-601.

Stutes M, Tran S, DeMorrow S. Genetic and epigenetic changes asso-
ciated with cholangiocarcinoma: from DNA methylation to microR-
NAs. World journal of gastroenterology: WJ]G. 2007;13: 6465-69.

Wang L-J, He C-C, Sui X, Cai M-J, Zhou C-Y, Ma J-L, et al., MiR-21
promotes intrahepatic cholangiocarcinoma proliferation and growth in
vitro and in vivo by targeting PTPN14 and PTEN. Oncotarget. 2015;
6: 5932-46.

Wang S, Yin J, Li T, Yuan L, Wang D, He ], et al., Upregulated citculat-
ing miR-150 is associated with the risk of intrahepatic cholangiocarci-
noma. Oncology reports. 2015; 33: 819-25.

Zhang M-Y, Li S-H, Huang G-L, Lin G-H, Shuang Z-Y, Lao X-M, et
al., Identification of a novel microRNA signature associated with in-

trahepatic cholangiocarcinoma (ICC) patient prognosis. BMC cancer.
2015; 15: 64.

2022, V8(8): 1-8


https://pubmed.ncbi.nlm.nih.gov/26686459/
https://pubmed.ncbi.nlm.nih.gov/26686459/
https://pubmed.ncbi.nlm.nih.gov/26686459/
https://pubmed.ncbi.nlm.nih.gov/26686459/
https://pubmed.ncbi.nlm.nih.gov/26191158/
https://pubmed.ncbi.nlm.nih.gov/26191158/
https://pubmed.ncbi.nlm.nih.gov/26191158/
https://pubmed.ncbi.nlm.nih.gov/26191158/
https://pubmed.ncbi.nlm.nih.gov/25632935/
https://pubmed.ncbi.nlm.nih.gov/25632935/
https://pubmed.ncbi.nlm.nih.gov/21953056/
https://pubmed.ncbi.nlm.nih.gov/21953056/
https://pubmed.ncbi.nlm.nih.gov/21953056/
https://pubmed.ncbi.nlm.nih.gov/21953056/
https://pubmed.ncbi.nlm.nih.gov/19296468/
https://pubmed.ncbi.nlm.nih.gov/19296468/
https://pubmed.ncbi.nlm.nih.gov/19296468/
https://pubmed.ncbi.nlm.nih.gov/19296468/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4611284/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4611284/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4611284/
https://pubmed.ncbi.nlm.nih.gov/25803229/
https://pubmed.ncbi.nlm.nih.gov/25803229/
https://pubmed.ncbi.nlm.nih.gov/25803229/
https://pubmed.ncbi.nlm.nih.gov/25803229/
https://pubmed.ncbi.nlm.nih.gov/25482320/
https://pubmed.ncbi.nlm.nih.gov/25482320/
https://pubmed.ncbi.nlm.nih.gov/25482320/
https://pubmed.ncbi.nlm.nih.gov/25880914/
https://pubmed.ncbi.nlm.nih.gov/25880914/
https://pubmed.ncbi.nlm.nih.gov/25880914/
https://pubmed.ncbi.nlm.nih.gov/25880914/

