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Isolation of circulating tumor cells (CTC) and peritoneal tumor cells (PTC) by
cytology-based filtration platform and its application to monitoring therapeutic
effect
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In the present study, we newly developed a cytology-based, automated CTC/PTC
isolation device for liquid biopsy. This platform consists of three steps; enrichment of CTCs with
filter, transfer of CTCs to glass slide and staining with Pap and immunocytochemistry. CTC (PTC) are

identified under light microscopy as cytokeratin (CEA)-positive cells with atypical morphology.
Some genetic analysis such as FISH is also possible. Pilot clinical study showed that CTC number was

higher in drainage vein blood (DVB) than peripheral blood, suggesting that CTCs in DVB are
potential source for genetic analysis. Furthermore, using gastric cancer mouse CTC model, we
demonstrated transient increase in CTC number early after T-DM1 therapy, suggesting mobilization of
CTCs in rapid response to drug therapy. These results indicate that current CTC (PTC) detection
platform would be a powerful diagnostic tool for early detection of metastasis and monitoring drug
sensitivity in clinical setting.

(CTC (PTC)
Liquid b%opsy



(PTC, CTC)

CEA RT-PCR
Cell Search Capture
CTC
CTC/PTC
CTC
CTC
(CTC) [11
CTC
3D

CTC

CTC
CTC CTC
(PTC) 3D pore
CcTC gum 10 um
PTC
CTC (PTC)
(V) (PB CTC 1
PTC 5 ( )
3D CcTC (®) 3D
(pore size:8 p m)
CcTC )
©
CTC

Papanicolaou(Pap)
CTC



CTC CTC
(PTC)
3D pore size CTC 8um 10(~12)p
m
CTC 11 CTC
CcTC (DVB)  28%
(PB ;18% DVB CTC (DVB; 1~123/5ml, PB;1~26/5ml) [2]
DVB
= 7
CK ' Pap = ._ Pap
* v ) s » *
e g /P aty *
é" : . BS
o [}
s 4 ° »
(DVB) (PB) CTC (CK)
Papanicolaou
(PTC) pore
size; 10~12u m PTC
PTC
PTC
- o~ P CEA
) . Pap ° -
g bl )
%‘-_*I -*._Q b '
- "i - tr-?-
' i
‘ - P
L N A
ATy s % ¢ ‘E’
T ev L e
M L

PTC Papanicolaou

CEA




CTC
HER2 CTC
Trastsuzumab-DM1(T-DM-1)
CTC CTC

cTC CTC(PTC)

[1]

[2]

Yusa A, Toneri M, Masuda T, Yamamoto S, Okochi M, Ito S, Kondo N, Iwata K, Ichinosawa
Y, Kinuta S, Honda H, Arai F, Nakanishi H. Development of a New Rapid Isolation Device
for circulating Tumor Cells (CTCs) Using 3D lladium Filter and Its Application for
Genetic Analysis. PLoS One.2014; 11;9(2):e88821.

Tsutsuyama M, Nakanishi H, Yoshimura M, Oshiro T, Kinoshita T, Komori K, Shimizu Y,
Ichinosawa Y, Kinuta S, Wajima K, Sakakibara Y, Yatabe Y, Ito S, Kodera Y. Detection
of circulating tumor cells in drainage venous blood from colorectal cancer patients
using a new filtration and cytology-based automated platform. 2019 (published on line
at 27 Feb), PLOS ONE. DOI: https://doi.org/10.1371/journal.pone.0212221

6
Yoshida K, Kodera Y, Kochi M, Ichikawa W, Kakeji Y, Sano T, Nagao N, Takahashi M,
Takagane A, Watanabe T, Kaji M, Okitsu H, Nomura T, Matsui T, Yoshikawa T, Matsuyama
J, Yamada M, Ito S. Addition of Docetaxel to Oral Fluoropyrimidine Improves Efficacy
in Patients With Stage Il Gastric Cancer: Interim Analysis of JACCRO GC-07, a
Randomized Controlled Trial. Journal of Clinical Oncology. 2019 DOI:
10.1200/J3C0.18.01138

lizuka A, Kanda M, Ito S, Mochizuki Y, Teramoto H, Ishigure Kiyoshi, Murai T, Asada
T, Ishiyama A, Matsushita H, Tanaka C, Kobayashi Da, Fujiwara M, Murotani K, Kodera
Yasuhiro. Proposal of a Scoring Scale to Estimate Risk of the Discontinuation of S-1
Adjuvant Monotherapy in Patients with Stage Il to Ill Gastric Cancer: A
Multi-Institutional Dataset Analysis. World Journal of Surgery. 2019 DOI:
10.1007/s00268-019-04942-y

Tsutsuyama M, Nakanishi H, Yoshimura M, Oshiro T, Kinoshita T, Komori K, Shimizu Y,
Ichinosawa Y, Kinuta S, Wajima K, Sakakibara Y, Yatabe Y, Ito S, Kodera Y. Detection
of circulating tumor cells in drainage venous blood from colorectal cancer
patientsusing a new filtration and cytology-based automated platform. PLOS ONE

14 2019 DOI: 10.1371/journal.pone.0212221



4. Nakagawa N, Kanda M, Ito S, Mochizuki Y, Teramoto H, Ishigure K, Murai T, Asada T,
Ishiyama A, Matsushita H, Tanaka C, Kobayashi D, Fujiwara M, Murotani K, Kodera Y.
Pathological tumor infiltrative pattern and sites of initial recurrence in stage
117111 gastric cancer: Propensity score matching analysis of a multi-institutional

dataset. Cancer Medicine. 7 2018 6020-6029 DOI:V10.1002/cam4.1868

5. Ito S, Ohashi Y, Sasako M. Survival after recurrence in patients with gastric cancer
who receive S-1 adjuvant chemotherapy: exploratory analysis of the ACTS-GC trial.
BMC Cancer. 18 2018 DOI: 10.1186/s12885-018-4341-6

6. Ito S, Sano T, Mizusawa J, Takahari D, Katayama H, Katai H, Kawashima Y.
A phase 11 study of preoperative chemotherapy with docetaxel, cisplatin, and S-1
followed by gastrectomy with D2 plus para-aortic lymph node dissection for
gastric cancer with extensive lymph node metastasis: JCOG1002. Gastric Cancer.
20 2017 322-331 DOI:10.1007/s10120-016-0619-z.

CTC CTC (CTC)
7 2018

) s CTC
76 2017

3. Nakanishi H, lkehara Y, Ito S Novel therapeutic approach with PAM for peritoneal

micrometastasisof gastric Cancer 89 2017
o 1
()
6464340
2019
@

@



(ITO, yuichi)

(NAKANISHI, hayao)



