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Identification of novel biomarkers predicting lymph node and liver metastases
colorectal cancer with CAGE analysis
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With the cap analysis of gene expression (CAGE), we conducted an exhaustive gene
expression analysis in carcinoma tissue of colorectal cancer accompanied by metastases. Between the cases
with and without liver metastasis or lymph node metastasis, there were differences in genes of which
expression were promoted or suppressed. Some gene expressions were enhanced only in cases with liver
metastasis or in those of lymph node, s?ecifically. As a novel biomarker, the clinical application of
genes identified in this work will enable us to detect earlier and to predict lymph node and liver
metastases in colorectal cancer. It should help to promote clinical diagnosis and medical care of the
cancer.

CAGE



NGS

CDNA
Sanger cDNA
CAGE
cap analysis of gene expression
deep CAGE FANTOM4
THP-1
SIRNA
80% ENCODE

CAGE

(The ENCODE Project Consortium, Nature 489,
57-74. 2012)

CAGE

NGS

CAGE

CAGE  capanalysis of
gene expression

CAGE 2
CAGE
mRNA
mRNA
RNA
stage



8

Kawai M," Komiyama H,*" Hosoya M,
Okubo H, Fujii T, Yokoyama, N, Sato C,
Ueyama T, Okuzawa A, Goto M, Kojima
Y, Takahashi, M Sugimoto K, Ishiyama S,
Munakata S, Ogura D, Niwa S, Tomiki Y,
Ochiai T, Sakamoto K: Impact of
chromosome 17q deletion in the primary
lesion of colorectal cancer on liver
metastasis. Oncology Letters ( ), 11,
2016. (in press)
https'//www.spandidos-publications.com/ol
*Corresponding author, iThese authors
contributed equally to this work.

Yamaga R, Tkeda K, Kawai J et al:
Systemic identification of estrogen-
regulated genes in breast cancer cells
through cap analysis of gene expression
mapping. Biochemical and Biophysical
Research Communications, 447(3),
531-536, 2014.
DOI:10.1016/).bbrc.2014.04.033

Munakata S, Tashiro Y, Nishida C, Sato
A, Komiyama H, Shimazu H, Dhahri D,
Salama Y, Eiamboonsert S, Takeda K,
Yagita H, Tsuda Y, Okada Y, Nakauchi H,
Sakamoto K, Heissig B, Hattori K:
Inhibition of plasmin protects against
colitis in mice by suppressing matrix
metalloproteinase 9-mediated cytokine
release from myeloid cells.
Gastroenterology ( ), 148(3): 565~
578, 2015.
DOI:10.1053/j.gastro.2014.12.00

Andersson R, Gebhard C, Kawai J et al.
An atlas of active enhancers across
human cell types and tissues. Nature (
), 507(7493), 455-461, 2014.
DOI:10.1038/mature12787

Sugimoto K, Sakamoto K, Tomiki Y, Goto
M, Kojima Y, Komiyama H, Takahashi M,
Ishiyama S, Niwa K and Okubo H:
Efficacy of postoperative adjuvant
chemotherapy according to prognostic
factor in patients with Stage III colon
cancer. Journal of Cancer Therapy (

), 5: 806-816, 2014.
DOI:10.4236/jct.2014.58088

Takahashi M, Niwa K, Ishiyama S,
Sugimoto K, Komiyama H, Yaginuma Y,
Kojima Y, Goto M, Okuzawa A, Tomiki Y,
Sakamoto  An effective 5-fluorouracil,
levofolinate, and oxaliplatin therapy for
recurrent breast cancer: a case report. J

Med Case Rep ( ), 8:1-6, 2014
DOI: 10.1186/1752-1947-8-234

Sugimoto K, Sakamoto K, Tomiki Y, Goto
M, Kojima Y, Komiyama H: The validity
of predicting prognosis by lymph node
ratio in node-positive colon cancer. Dig
Surg ( ), 30: 368-374, 2013.
DOI:10.1159/000355444

Nagayasu K, *Komiyvama H, Ishiyama S,
Ogura D, Takahashi R, Tashiro Y, Niwa
K, Sugimoto K, Kojima Y, Goto M,
Tomiki Y, Niwa S, Sakamoto K:
Investigation of free cancer cells in
peripheral blood using CEA mRNA
expression in perioperative colorectal
cancer patients. Mol Clin Oncol ( ),
1: 668-674, 2013. *corresponding author.
DOI: 10.3892/mco0.2013.109

11

Sugimoto K, Sakamoto K, Tomiki Y, Goto
M, Kojima Y, Komiyama H, Takahashi M,
Kamiyama H, Ishiyama S, Niwa K, Ito S,
Kawai M, Takehara K, Tashiro T,
Munakata S, Aoki J, Okazawa Yu O,
Takahashi R, Mizukoshi K, Ro H,
Ichikawa R, Kure K, Honjyo K,
Tsukamoto R: Comparisons of long-term
outcomes for locally advanced colon
cancer between laparoscopic colectomy
and open colectomy; propensity score
analysis23th International Congress of
the EAES. 2015 06 03 2015

06 06 , Bucharest, Romania.

Sugimoto K, Humbert A, Lu Z, Chen C,
Rodgers K, Lee,B Griffin C, Sato K, Orita
H, Ito T, Komiyama H, Kojima Y, Goto M,
Tomiki Y, Sakamoto K, Brock M:

CHFR methylation is an independent
prognostic marker of poor prognosis in
gastric cancer. AACR Annual Meeting
2015. 2015 04 18 2015 04
22, Pennsylvania, USA.

, : Polymeric CTC-chip
CTC 116
.2016 04 14
2016 04 16



Okazawa Y, Mizukoshi K, Komiyama H,

Fujii T, Goto M, Hino O, Sakamoto K,

Orimo A: Patient-derived colon

carcinoma cells disseminate into distant

organs in various different fashions.

74 2015 10 08
2015 10 10 ,

: The detection
of colorectal CTC by the use of polymeric
microfluidic devices. 74

2015 10 08
10 ,

2015 10

Comparative Genomic Hybridization
(CGH)
.2014 JDDW 56

2014 10 23 2014
10 26
p53 . 2014
JDDW 12
2014 10 23 2014 10 26 ,

Mizukoshi K Okazawa Y Komiyama H
FujiiT TtoY GotoM HabuS Hino
O Sakamoto K, Orimo A: The
development of gross hepatic and
pulmonary metastases in a
patient-derived colorectal tumor
xenograft model. 72

.2013 10 03
05

2013 10

24
2013 09 05
2013 09 06 ,

:CGH

. 68 ,
2013 07 17 2013 07 19

ht
ic

(

Q@

G
(

1

Pascarella G, Lazarevic D, Kawai J et al:
NanoCAGE analysis of the mouse
olfactory epithelium identifies the expression
of vomeronasal receptors and of proximal
LINE elements. In: Pizzorusso T et al eds.
Regulatory RNAs in the Nervous System:
Frontier in Cellular Neurosciences.
pp122-131. 2015 ( )

DOI: 103389/fncel.2014.00041.

2014-017945
2014 01 31

2013-193525
2013 9 18
2015 3 30

2015-057974

tp://www. juntendo.ac. jp/hospital/clin
/daicho/

1
(OKUZAWA ATSUSHI)
00348913
)
(KOMIYAMA HIROMITSU)
30348982
)
(KAWAI JUN)
) )

30391923



