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Development of novel screening method using exosomal miRNAs in CRC.

Kusunoki, Masato
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In this study, we focused on exosome-expressed protein, including
Glypican-1, to develop novel screening method using exosomal miRNAs in CRC patients. During the
series of this ?roject, we successfully find several novel findings. As first, we directly compared
between exosomal and serum-derived miRNAs in adenoma patients, and showed that diagnostic potential
of serum-derived miRNAs are superior to exosomal miRNAs in these patients. Second, we performed
comprehensive protein profiling using exosomal protein from CRC cells and normal cells, and
identified canditate proteins to specifically expressed in CRC tissues. Finally, we demonstrated
that serum miR-1290 could be used as a diagnostic and prognotic biomarker in CRC patients.

Colorectal cancer

microRNA



< >
25 40
39 2,117 8,493
2.2
65
10 5,785 55.0
12 5,327 60.2
58
5 8,817
20.5
3 8,850 13.5
25 47,654
23 45,744
3
2003
(FOBT)
3 1
Glypican-1
Liquid biopsy
Glypican-1
microRNAs

Glypican-1 DNA

DNA

CaC02, DLD-1, HT29, LoVo,
SW480
MagCapture™ Exosome Isolation Kit
PS Wako
Nanosight(

2ug Protein
profiling MS Bioworks  IP profiling

Glypican-1 western blotting

Glypican-1 (Thermo) 1000
western blotting
RNA
ExoQuick™ kit (System Biosciences,
EX0Q20A-1)

miRNeasy RNA extraction Kit

(Qiagen) RNA spike in
control cel-miR-39
RNA
200ul miRNeasy RNA extraction
kit (Qiagen) RNA
spike in control cel-miR-39
FFPE RNA
FFPE
macrodissection
miRNeasy FFPE RNA extraction kit (Qiagen)
RNA
PCR

miRNA Tagmann primer
Tagmann microRNA RT Kit
microRNA-specific
Step-One Plus PCR
(Thermo scientific) gPCR

normalizer miR-16 U6
cel-miR-39
In vitro
(MiRNA
NcRNA ) SiRNA transfection
MTT assay
Invasion assay migration assay
phenotype
NCRNA
plasmid
transduction



RNA RNA
RNA RNA
miR-21,
-29a, -92a 10mm
miR
miR-21, -29a, -92a,
miR miR-21

Uratani R,

( ,

Kusunoki M et al. Plos One
2016;11(10):e0160722)
Exosomal miR&Serum miRM B £ L&
(K BBIREESE A D 2 TRE)
!_'_rrj ,.r“—r-’—v
| | jf i ;‘;
Exosomal miR&Serum miRMD B £ H
GEITKIGIRELE P D ZBTEE)
miRNA
miRNA
Glypican-1
(GPC-1)

GPC-1

GPC-1 western blotting
GPC-1
GPC-1
GPC1
M123 45678910
1:Caco2
2:SW480
3:Lovo 3 =
4:HT29 F 89 F= 62kDa
5:DLD1
6 : MKN1
7 : MKN7
8 : MKN45
9: MKN74
10: KATOIII
GPC-1
5 CC02, DLD-1, HT-29, LoVo, SW480
1P
profiling 82
TCGA
N Candidate B
/.).umém-\ . 1oor
2 gak]’rﬂv!
o )
é 40
- s \
smanefR e
DALY HUVEC AUC0.966
! Jo 20 1wfgpe(‘ ﬁsgw B0 100
Candidate A Candidate C
100 100F o
80 J‘r-rM 80
g 60 gco
§ a0 E 40
20 20
AUC0.944 AUCO0.98
O gy 1 O i pectiany 1
validation
miR-1290
AUC 0.72 AUC
83

Imaoka H, Kusunoki M

et al. 2016 Oct;27(10):1879-86



Serum miR-12900 A B f% - KIGIREZ WAL F & F Ak

12
1.Novel evidence for a PIWI-interacting
RNA (piRNA) as an oncogenic mediator of
disease progression, and a potential
prognostic biomarker in colorectal
cancer.
Weng W, Liu N, Toiyama Y, Kusunoki M,
Nagasaka T, Fujiwara T, Wei Q, Qin H, Lin
H, Ma Y, Goel A.
Mol Cancer. 2018 Jan 30;17(1):16

2. A Panel of Methylated MicroRNA
Biomarkers for Identifying High-Risk
Patients With Ulcerative

Colitis-Associated Colorectal Cancer.
Toiyama Y, Okugawa Y, Tanaka K, Araki T,
Uchida K, Hishida A, Uchino M, lkeuchi H,
Hirota S, Kusunoki M, Boland CR, Goel A.
Gastroenterology. 2017 Dec;153(6):
1634-1646.€8.

3.Successful identification of a
predictive biomarker for lymph node
metastasis in colorectal cancer using a
proteomic approach.

Mori K, Toiyama Y, Otake K, lde S, Imaoka
H, Okigami M, Okugawa Y, Fujikawa H,
Saigusa S, Hiro J, Kobayashi M, Ohi M,
Tanaka K, Inoue Y, Kobayashi Y, Mohri Y,
Kobayashi 1, Goel A, Kusunoki M.
Oncotarget. 2017 Oct
30;8(63):106935-106947

4_.CCAT1 and CCAT2 1long noncoding RNAs,
located within the 8g.24.21 "gene desert”,
serve as important prognostic biomarkers
in colorectal cancer.

Ozawa T, Matsuyama T, Toiyama Y, Takahashi
N, Ishikawa T, Uetake H, Yamada Y, Kusunoki
M, Calin G, Goel A.

Ann Oncol. 2017 Aug 1;28(8):1882-1888.

5.Proteomics analysis of differential
protein expression identifies heat shock
protein 47 as a predictive marker for lymph
node metastasis in patients with
colorectal cancer.

Mori K, Toiyama Y, Otake K, Fujikawa H,
Saigusa S, Hiro J, Kobayashi M, Ohi M,
Tanaka K, Inoue Y, Kobayashi Y, Kobayashi
I, Mohri Y, Goel A, Kusunoki M.

Int J Cancer. 2017 Mar 15;140(6):1425-143

6.MiR-139-5p as a novel serum biomarker
for recurrence and metastasis in
colorectal cancer.

Miyoshi J, Toden S, Yoshida K, Toiyama Y,
Alberts SR, Kusunoki M, Sinicrope FA, Goel
A.

Sci Rep. 2017 Mar 6;7:43393.

7. Clinical significance of SNORA42 as an
oncogene and a prognostic biomarker in
colorectal cancer.

Okugawa Y, Toiyama Y, Toden S, Mitoma H,
Nagasaka T, Tanaka K, Inoue Y, Kusunoki M,
Boland CR, Goel A.

Gut. 2017 Jan;66(1):107-117.

8.Circulating microRNA-1290 as a novel
diagnostic and prognostic biomarker in
human colorectal cancer.

Imaoka H, Toiyama Y, Fujikawa H, Hiro J,
Saigusa S, Tanaka K, Inoue Y, Mohri Y, Mori
T, Kato T, Toden S, Goel A, Kusunoki M.
Ann Oncol. 2016 Oct;27(10):1879-86

9.Diagnostic Potential of Cell-Free and
Exosomal MicroRNAs in the ldentification
of Patients with High-Risk Colorectal
Adenomas.

Uratani R, Toiyama Y, Kitajima T, Kawamura
M, Hiro J, Kobayashi M, Tanaka K, Inoue Y,
Mohri Y, Mori T, Kato T, Goel A, Kusunoki
M.

PLoS One. 2016 Oct 19;11(10):e0160722.

10.FOXM1 and FOXQ1 Are Promising
Prognostic Biomarkers and Novel Targets of
Tumor-Suppressive miR-342 in  Human
Colorectal Cancer.
Weng W, Okugawa Y, Toden S, Toiyama Y,
Kusunoki M, Goel A.
Clin Cancer Res. 2016 Oct
1;22(19):4947-4957.



11.Elevated serum concentration of
monocyte chemotactic protein 4 (MCP-4) as
a novel non-invasive prognostic and
predictive biomarker for detection of
metastasis in colorectal cancer.

Okugawa Y, Toiyama Y, Mohri Y, Tanaka K,
Kawamura M, Hiro J, Araki T, Inoue Y, Miki
C, Kusunoki M.

J Surg Oncol. 2016 Sep;114(4):483-9

12_.Serum Angiopoietin-like Protein 2
Improves Preoperative Detection of Lymph
Node Metastasis in Colorectal Cancer.
Toiyama Y, Inoue Y, Shimura T, Fujikawa H,
Saigusa S, Hiro J, Kobayashi M, Ohi M,
Araki T, Tanaka K, Mohri Y, Kusunoki M.
Anticancer Res. 2015 May;35(5):2849-56

micro
RNA . 87
2017.7.7

54

2016.10.22

3.
SnNoRNA

116
2016.4.14

circulating microRNAs. 84
2016.1.15

microRNA-1290
116

2016.4.16
6.
heat shock
protein4?
116
2016.4.16
0
o 0
o 0
@
KUSUNOKI Masato
50192026
@
TOIYAMA  Yuji
00422824
TANAKA Koji
10345986
INOUE Yasuhiro
20324535
©)
)



