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Development of treatment for cholangiocarcinoma with miRNA delivered by super
carbonate apatite nanoparticle
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The aim of this study is to search the tumor suppressive miRNA of
cholangiocarcinoma and to show the effectiveness of in vivo administration by super carbonate
apatite nanoparticle.During the research period, the tumor suppressive miRNAs were narrowed down by
miRNA microarray with cholangiocarcinoma tissue. Possible miRNAs were induced into
cholangiocarcinoma cell line to evaluate proliferation ability. As a result, induction of miR-x1 and

miR-x2 showed tumor suppressive effect. Further research in vitro and evaluation of in vivo
administration is being planned.
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1. MiRNA

miRNA log,FC
hsa-miR-31-3p -3.11
hsa-miR-31-5p -2.66
hsa-miR-218-5p -1.89
hsa-miR-144-5p -1.81
hsa-miR-1-3p -1.80
hsa-miR-369-5p -1.67
hsa-miR-136-3p -1.61
hsa-miR-4324 -1.59
hsa-miR-99a-5p -1.52
hsa-miR-100-5p -1.43

FC: Fold Change

real-time PCR miRNA  Validation
4 miRNA (n=4) (n=4) real-time PCR
Validation U6sSnRNA U6snRNA
miRNA (Relative expression) miRNA
Ct (A Ct = Ctyir-Clinternal control) Relative expression=2"°¢ 1
triplicate 4

miR-x1(0.210+ 0.195 vs 1.204+ 0.644, p=0.025) miR-x3(0.642+ 0.462 vs 1.792+ 0.314,
p<0.001) miR-x4(0.049+ 0.031 vs 0.352+ 0.026, p<0.001)

( ) miR-x2
(0.219+ 0.135 vs 0.474+ 0.312, p=0.186)
miR-x1 miR-x2 miR-x3 miR-x4
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2. EEEVIBRMERICHIT T B real time PCRIC & 3 Validation
MIRNA
miRNA miRNA
(Proliferation assay) TFK-1 0Z TYBDC-1 miRNA
mimic miR-x1  miR-x2 miR-x3 miR-x4 negative control mimic
LipofectamineRNAiMax miRNA
Proliferation assay Cell Counting Kit-8(CCK-8) 96well
5000/wel I 0Oh,24h,48h,72h 450nm
0z miR-x1 48h 72h miR-x2 72h  Negative
control (NC) TYBDC-1 miR-x1
48h 72h miR-x2 TFK-1
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[I3. Proliferation assay
(a)(b):0Z. (c)(d):TYBDC-1/x3d % CCK-8IC & 2 AIEER
(e):VR7 7> 3 v #T72hH 1T 2% BEHEER(1001F)
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