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Development of cancer predictive diagnosis and therapy using new biomarker of
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In a liquid biopsy of colorectal cancer patients, the usefulness as a
biomarker of circulating tumor cells (CTC), plasma exosome-encapsulating microRNA, plasma cell free
DNA was examined. CTC, microRNA and cell-free DNA were useful as cancer recurrence and prognostic
markers. Analysis of CTC with the next generation sequence revealed a new genetic mutation in CTC of

the recurrent case. microRNA-21 (miR-21) and miR-X were excellent markers for early diagnosis of
colorectal cancer. The gene mutation of cell free DNA was correlated with the results of RECIST, and
it was confirmed that cell free DNA was able to predict treatment effect earlier than CT.

Colon cancer Liquid biopsy CTC microRNA exosome cell- free DNA Biomarker



Precision Medicine

K-ras, N-ras

Liquid biopsy
biopsy

Liquid
biopsy
(Circulating tumor cell: CTC)
cell free DNA
(microRNA, mRNA)

Liquid biopsy CTC
CTC

(linuma H. JCO 2011, Oncol Report
2012) CTC

microRNA

CTC heterogeneity

single cell CTC
CTC
EMT

singe cell

CTC

Liquid biopsy

microRNA cell
free DNA

500 CTC
microRNA
cell free DNA

microRNA cell free

DNA

CTC  heterogeneity

( 500 ) CTC

heterogeneity
FITC

(AE1/AE3), TRITC Texas Red

(CD133, CD44, Igr5)

PerCP-Cy5.5 EMT

CTC

( )CTC single cell

CD45 CTC
CTC FITC
(AE1/AE3), TRITC Texas
Red (CD133, CD44,



Lgr5) PerCP-Cy5.5 EMT
CTC single cell
CTC
DNA Single Cell WGA Kit
CTC RNA
SMART
(lonPGM Invitrogen)
heterogenity CTC
MiRNA
150009 70
miRNeasy
Serum/Plasma Kit Qiagen total RNA

microRNA 3D-Gene (

)

microRNA
500
Tagman microRNA- PCR
microRNA
cell free DNA
DNA
(lonPGM: Invitrogen)
Oncogenic
cell free
DNA
PCR
4.) CTC,
microRNA cell free DNA
CTC,
microRNA cell free DNA
CTC  heterogeneity
CTC
CTC singlecell

CTC

CTC

FITC

(AE1/AEJ)
(CEA), Texas Red

(CD133, CD44) PerCP-Cy5.5
EMT

PLS-3, Vimentin

o=
(AHLS S £ CO1EE)

CTC CEA+CD133+CTC

CK+CD44+CTC EMT
CTC (CEA+ PLS3+CTC CK+CD44+
Vimentin+ CTC)
stage IV
CTC stage ,l1I
CTC
CTC
CTC
CTC DNA
CTC
CTC
CTC
microRNA
microRNA
RNA miRNeasy

Serum/Plasma Kit
microRNA
assay

TagMan microRNA




Cel-miR-39 miR-16
microRNA miRNA
Array
microRNA
miroRNA

miroRNA

microRNA-21(miR-21)
microRNA-X miR-X

326
miR-21 miR-X
microRNA
miR-21 miR-X
Kaplan-Meier
miR-21 miR-X
Cox
miR-21
miR-X
A miR-21 Low (n=176) B miR-21 Low (n=146)
100 M 100
N 80 I L‘Jm_l, i 80 4 -
=X 504 \Luu‘"L'"LL-uq ;‘;: 60 J{u‘“"‘iq
;.f miR-21 High (n=150) : E miR-21 High (n=113)
z 404 ’E: 40
. p<0.001 2 p<0.001
0 T T T T T 0

T T T T
0 1 2 3 4 5 0 1 2 3 4
Years Years

B2 miR-21DFRHELLEFE (A LHREREFEEDB)
Kaplan-Meier

TNM
stage 11 Il ,
miR-21 miR-X
TNM stage 1V
miR-21 miR-X
Cox
stage 11, 111 v
miR-21 miR-X
miR-21 miR-X

TNM stage 11

() microRNA

microRNA(miR-21, miR-Y)

microRNA
CT
miR-21
miR-Y RECIST CR, PR, SD
PD
CT

() cell free DNA

cell free DNA

30

TP53 KRAS APC BRAF

cell free DNA PCR

cell free DNA 7
cell free DNA
cell free
DNA
cell free DNA
RECIST CR, PR, SD
PD
PD
cell-free DNA
CT



()

liquid biopsy
CTC micro-RNA
cell-free
CTC cell-free DNA
microRNA

57

1. Matsumura T, Sugimachi K, linumaH, (3
). Exosomal microRNA in serumis a novel
biomarker of recurrence in human colorectal
cancer. Br J Cancer. 2015 Jul 14;113(2):275-81.
doi:10.1038/bjc.2015.201.
2. Dgiima H, linuma H, ( ) A case of
invasive  Langerhans cell  histiocytosis
localizing only in the lung and diagnosed as
pneumothorax in an adolescent female. Int J
Clin Exp Pathol. 2015 Mar 1;8(3):3354-7.
eCollection 2015.
3. Fukushima Y, linuma H, Hashiguchi Y.
Clinical significance of mmicroRNA-21 as a
biomarker in each Dukes’stage of colorectal
cancer. Oncol Rep. 2015 Feb;33(2):573-82.
doi:10.3892/01.2014.3614.
4. Uchi R, Takahashi Y, linuma H( 3 ).
Integrated Multiregional Analysis Proposing a
New Model of Colorectal Cancer Evolution.
PLoS Genet. 2015;18:¢1005778.
doi:10.1371/journal.pgen.1005778.
5. Keiji Matsuda, , Hisae linuma, Y ojiro
Hashiguchi. Laparoscopic-Assisted Surgery for
Malignant Fibrous Histiocytoma Originating
from the Descending Colon: A Case Report and
Literature Review . Int. J of Cancer and
Clinical Research. 2015;2:2-3.
6. Uchi R, Takahashi Y, [inumaH( 7 ).
Integrated Multiregional Analysis Proposing a
New Model of Colorectal CancerEvolution.
PLoS Genet. 2016;12:1-24.doi:10.1371
/journal.pgen.1005778.
7. Matsutani N, Dejima H, Takahashi Y,
Uehara H, Iinuma H( ). Birt-Hogg-Dube
syndrome accompanied by pulmonary
arteriovenous malformation. J Thorac Dis.
2016;8:1187-1189.
8. linuma H,( 3 ). Anti-PD-1 Antibody
Drugs - Potential of Plasma PD-L1 Protein as a
Biomarker. Gan To Kagaku Ryoho. 2016;43:
1030-1035.
9. Dejima H, linuma H,( 3 ). Exosomal
microRNA in plasma as a non-invasive

biomarker for the recurrence of non-small cell
lung cancer. Oncol Lett. 2017:13:1256-1263.
doi:10.3892/01.2017.5569.
10. Tsukamoto M, Iinuma H, Hashiguchi Y.
Circulating Exosomal MicroRNA-21 as a
Biomarker in Each Tumor Stage of Colorectal
Cancer. Oncology. 2017;92:360-370. doi: 10.
1159/000463387.
11. Matsutani N, H, linuma H( 3 ).
Pericardial Conduit for Pulmonary Artery
Reconstruction by Surgical Stapling. Ann
Thorac Surg. 2017;103:469-471. doi:
10.1016/j.athoracsur.2016.11.073.
12. Sakai T, Matsutani N, linuma H( 3 ).
Efficacy of a sheet combined with fibrin glue in
repair of pleural defect at the early phase after
lung surgery in a canine model. General
thoracic and cardiovascular surgery. 2017;66:
103-105. doi: 10.3892/0r.2018.6418.
13. Takano Y, Masuda T, linuma H ( 13 ),
Circulating exosomal microRNA-203 is
associated with metastasis possibly via
inducing tumorassociated macrophages in
colorectal cancer. Oncotarget. 2017;8:78598-
78613.doi:10.18632/oncotarget.20009.
14. Matsutani N, Dejima H, linuma H ( 6
JImpact of pregabalin on early phase post-
thoracotomy pain compared with epidural
analgesia. J thoracic disease. 2017;9:3766-
3773.doi:10.21037/jtd.2017.09.78.
15. Matsutani N, Sawabata N, linuma H (7
). Does lung cancer surgery cause circulating
tumor cells?-A multicenter, prospective study.
Journal of thoracic disease. 2017;9:2419-2426.
doi:10.21037/jtd.2017.07.33.
16. Matsutani N, linuma H( 5 ). Pericardial
Conduit for Pulmonary Artery Reconstruction
by Surgical Stapling. The Annals of thoracic
surgery. 2017;103:469-471. doi:10.1016/
j.athoracsur.2016.11.073.
17. Uchi R, Takahashi Y, linuma H, Mimori K
et al. Correction: Integrated Multiregional
Analysis Proposing a New Model of Colorectal
Cancer Evolution. PLoS genetics.
2017;13:¢1006798. doi:10.1371/journal.
pgen.1006798.
18. Matsuda K, Iinuma H, Hashiguchi Y.Case
Report of a Clinically Complete Response in a
Rectal Cancer Patient after Chemoradiotherapy
with a 2-year Watch and Wait Approach. J Jap
Col of Surg. 2017;42:835-840.
19. Matsuda K, linuma H, Sasajima Y, Kondo
F, Fujii S, Hashiguchi Y. Alteration of tumor
markers may predict survival in colorectal
cancer. Biomed Res Clin Prac. 2017;2:1-5.
doi:10.15761/BRCP.1000136.
20. Yaguchi Y, linuma H( 5 ). Clinical
Significance of Area of Psoas Major Muscle on
Computed Tomography after Gastrectomy in
Gastric Cancer Patients. Annals of nutrition &




metabolism. 2017;71:145-149. doi: 10.1159/
000480520.

21. Takahasi K, linuma H, ( 8 ). Usefulness
of exosome-encapsulated microRNA-451a as a
minimally invasive biomarker for prediction of
recurrence and prognosis in pancreatic ductal
adenocarcinoma. Journal of hepato-biliary-
pancreatic sciences. 2018;25:155-161.
doi:10.1002/jhbp.524.

22. Kanaoka R, linuma H, ( 5 ).Usefulness
of Plasma Exosomal microRNA-451a as a
Non-invasive Biomarker for Early Predictor of
Recurrence and Prognosis of Non-Small Cell
Lung Cancer. Oncology. 2018;94:311-323.
doi:10.1159/000487006.

23. Kumata Y, linuma H( 8 ). Exosome-
encapsulated microRNA-23b as minimally
invasive liquid biomarker for prediction of
recurrence and prognosis in each tumor stage of
gastric cancer. Oncology Report. 2018;40:319-
330. doi:10.3892/0r.2018.6418.

24. Yoshikawa M, linuma H( 4 )..Exosome-
encapsulated microRNA-223-3p as minimally
invasive biomarker for early detection of
invasive breast cancer. Oncol. Lett. 2018;15:
9584-9592. d0i:10.3892/01.2018.8457.

111
1. Junko Tamura, Hisae Iinuma, Yojiro
Hashiguchi( 13 ). Clinical impact and
molecular characteristics of circulating tumor
cells (CTCs) in patients with colorectal cancer.
74th Annual Meeting the Japanese Cancer
Association. 2015 10 08
2. Hisae linuma, Yojiro Hashiguchi (13 ).
Clinical impact of plasma exosomal
microRNA-21 as a biomarker in each stage of
colorectal cancer Patients. 74th Annual
Meeting the Japanese Cancer Association. 2015
10 08
3. Hisae linuma (7 .Plasma PD-L1 and
PD-L2 proteins as possible new biomarkers in
non-small cell lung cancer patients. 75
2016 10 06
4. Junko Tamura, Hisae linuma ( 6 ).
Exosomal microRNA in plasma as
non-invasive biomarkers for recurrence of
nonsmall-cell lung cancer. 75

2016 10 06
5. (7).
PD-LI PD- 2
54
2016 10 20
6. ( 9 ).
PD-LI RNA 76th

Annual Meeting the Japanese Cancer
Association 2017 9 28

7. (
9 ).

microRNA
76th Annual Meeting the Jap. Cancer
Association 2017 9 28
8. (11 ).Clinical Significance
of Circulating Exosomal microRNA as a
Biomarker in Each Tumor Stage of Colorectal
Cancer. 55th Annual Meeting the Jap.Society

of Clinical Oncology 2017 10 20
9. _(C8)
microRNA

58 2017
10 14
10. ( 10 )

Clinical Significance of Circulating
Exosomal microRNA as a Biomarker in Each
Tumor Stage of Colorectal Cancer. 55th
Annual Meeting the Japanese Society of
Clinical Oncology 2017 10 20

11. ( 8 ).
PDL-1mRNA
30
2017 11 30
2
1. ,
1336 2017-18
2017 1734
2.
TODAY'S
THERAPY 2018
o 1
MLH1

2018-019481
2018

o 0

@
1 INUMA, Hisae
30147102

@

HASHIGUCHI, Yojiro

60251253

A

)



