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Three-dimensional organoid culture technology is a method that allows cancer stem cells to
proliferate and differentiate in a three-dimensional medium, reproducing the cancer cells and their
surrounding microenvironment in a form that is more similar to that in vivo. Our laboratory has also
successfully established organoids from surgical specimens of drug-resistant prostate cancer and
circulating tumor cells. However, the success rate of stably passaging organoids is less than 10%,
which is very low efficiency. The low establishment rate may be due to a lack of necessary niche
factors in the culture medium, so we conducted the following project with the aim of improving
establishment efficiency.

(®Establishment of patient-derived disease organoids and multi-ohm analysis on a single cell
basis:

Using single-cell transcriptome analysis of already established organoids, we are currently
analyzing niche factors necessary for maintaining stem cells in drug-resistant cancers. We
observed heterogeneity in the expression of candidate niche factors within organoids and the
existence of survival-related signal pathways that were heterogeneous in each case. Among these,
we will find a common activated signal pathway, extract it as a candidate niche factor, and add it to
culture for screening. In addition, we are working to establish drug-resistant cancer organoids, and
have successfully established four new cases. Single-cell transcriptome analysis will be performed
on these newly established organoids.

®Drug discovery research platform using diseased tissue:

Using the organoid culture method, we established a wide variety of cancer organoids from tissue
specimens derived from individual patients, administered a large number of thousands of drugs,
and comprehensively examined their effects. To date, we have conducted high-throughput
screening using more than 3,500 seeds for organoids that have been established from 2 cases,
and have discovered several dozen useful seeds, and have since begun investigating
concentration dependence. .

Notes

RREE BEESWRMEE




Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=K012003001-20230001-
0041

BEREZBAZFZMERI AT N U(KOARAICEBHENTWA IV TUY NEEER, ThThOERE, FRFLEHRLRTECREL., TOEINGEFEEECLST
RBENTVET, BIACHLE> TR, EFRELEZETLTIRASEZ L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.


http://www.tcpdf.org

202444 H4H

2023FEE EBEESWMEMBIvssmsy®
2y EFEHEEREE e B{LEERT

WHREAREE BN 1,500FmH
K4 INR BB K4 (FEEE) |Takeo Kosaka

HRRE (HAE
HOAMRINIARIEA IV A /41 RETINDL VT ILEIVEA TSR DRER & 3R A RS

oesReE (RaR)
Elucidation of single-cell diversity in refractory prostate cancer organoid models and novel therapeutic
strategies

g

,EE ;Q_[ Name ﬁﬁ% ‘ '_%L'ﬁl' : H‘gﬁ% Affiliation, department, and position

INR B (Takeo Kosaka) EEEZBRZEZI - WREBE U= - HIHEAM

{EBE 1888 (Toshiro Sato) EBEZIKRE BB IRONELIEBE (FAIVH/ 14 REE) #HH

AR &% (Hiroshi Nishihara) |[BEZBAFHERESEEZVY— - ¥/ LEEIZY N, #Hig

2K FX (Yota Yasumizu) |BEZDARZEZE - WRER FHE - B

AR Hf (Mototsugu Oya) |EBEZDARZEZRE - WRER FHE - HiT

1. ARBREFEBOHME
BRFTAINA 7 4 REBEMIL. DPABRMEE A ITAEMOPTIEIE, b3t PAHIRE ZhE2RY S HNRE
EFLUEFRIGEWKETEBIRT 2FE5THD, UHRETHEAMMERIIRE O FHA - A BRRESMEN S
FIVA /A ROBWILICHRII L, LA L. BEMICHIATEERAIH / 4 KORIMERIZ10%KRBECTHY ., FEHIC
SHRMEWV, BVWEIIEROBERICIE, BEHICHERZ Yy FRFHIRIFTWRAEMENAEZ SNZH, BIHEROR
EZ5BELT. UToOdzy haEEL L,

DBREBRREZBANA /A ROBILE Y Y TIVEIVER DIV F 4 — LRI :

TTICHILFADAINA /A4 RERRELT, YV FIEILNS VR Y T R—LEBITICE Y., EFWENAICEL
THHBHEFICHER=y FRFOEAAEEDTWS, FILH /A RRICBIT 3, FER=-y FRFORBRORE—M
DEEE. ERAZCEICBVWTERE—AREREREDY FFIVBREBOEEARD, INO5DOHRT, BT 5FEMLES
NEYITFILREEREL., BE-vyFRFELTHEL, SEEEICRMLTRIYV—=VTF%, bt T. ¥
KITMEEEDOAIA /4 ROBIICERUBA TS Y., FRICABIOBIIICKIILTWS, 2hboasdgE LTIV I
VILNS VRV T N—LETEED D,

QOEEMBEHAWERIERER S Sy N7+ —L4

FINH A4 REBRCLYEfDEREREDOHEBRAENSZHREICEONATINA /A4 RERII L, HTFEEULE
WO ZHOER%#%E LNRERPENICHET L, MEZT2EFADI S TELAILHA /A4 REFRE L T3500
BHEUEDOY—XEAVWTNA ZAN—TYy N2V Y —ZV 5 5EEL. BERAY—X5H+EREEFTCRHELTEY,
DEBEREEDORETICEFLTWS,

2. MAKREEOHE (F:R)

Three-dimensional organoid culture technology is a method that allows cancer stem cells to proliferate and
differentiate in a three-dimensional medium, reproducing the cancer cells and their surrounding
microenvironment in a form that is more similar to that in vivo. Our laboratory has also successfully established
organoids from surgical specimens of drug-resistant prostate cancer and circulating tumor cells. However, the
success rate of stably passaging organoids is less than 10%, which is very low efficiency. The low establishment
rate may be due to a lack of necessary niche factors in the culture medium, so we conducted the following
project with the aim of improving establishment efficiency.

(DEstablishment of patient-derived disease organoids and multi-ohm analysis on a single cell basis:

Using single-cell transcriptome analysis of already established organoids, we are currently analyzing niche
factors necessary for maintaining stem cells in drug-resistant cancers. We observed heterogeneity in the
expression of candidate niche factors within organoids and the existence of survival-related signal pathways
that were heterogeneous in each case. Among these, we will find a common activated signal pathway, extract it
as a candidate niche factor, and add it to culture for screening. In addition, we are working to establish drug-
resistant cancer organoids, and have successfully established four new cases. Single-cell transcriptome analysis
will be performed on these newly established organoids.

(@Drug discovery research platform using diseased tissue:

Using the organoid culture method, we established a wide variety of cancer organoids from tissue specimens
derived from individual patients, administered a large number of thousands of drugs, and comprehensively
examined their effects. To date, we have conducted high-throughput screening using more than 3,500 seeds




for organoids that have been established from 2 cases, and have discovered several dozen useful seeds, and

have since begun investigating concentration dependence. .
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