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A novel primary culture method for patient—derived cancer cells
AIFFERRFE FEhE iR : 2017455 A 1 H~202043 A 31 H

WHEPARIEE K4 = #in

Norikatsu Miyoshi

WHIEPARINEE  PrimeERd - i - Bk
7 MANTATBE N RIS LR e RIREBR S vt v #—  DSAUBERAIESR 7ry=7 b
J—4—
Osaka International Cancer Institute, Department of Innovative Oncology research and

Regenerative Medicine, Project leader

IT ATZEBHSE DB
(1) eSO B L ANE
Precision medicine IZfRE I D L 512, lHx OEEO THRAMFE] (TG IR EORIRNLEENL TV D,
FEREFFE D & 58(5 9 5 translational research & L CZ A FEELT 2 HIEOOE DT, BAMEOPIE&EIC
BRE YT, AR TIED ADOME & rEFF U720 Al 2 BRI 5 in vitro TZLE L THINLT 5 2 &
FEAAMARIZ L 5 40 2 B0 72 character OfFHT, BINL L7-E 7 /L& W T 3RANRS VERER . Hii A A~ —T
— DR EAT o1z, RO AMBEEEEE T VI, EERIZBIT 5 EHHEER O EBLUZ SRR 5512 b7
LIbDEEZEZD,

(2) #FFRER

1) ERIRIRARDN S DD MR D538, WIREEEE DL &2 Eql

* in vitro 723 MG E 7V 2 HEEE T 5 T2 @O DGR TIEOMENL & FERE, G PTREZR 28 VBRI DU TORERT,
ZOETNEHAWTIRRIEOFM (EBR O HE L FAIOMENL) 2OV TIHEEZ 307z, M), 54
bE LT BRIZITRINL RN 4 O%LL R CTh o 7oy, R OMEZZEE LT L0 RN R RIEOME LT
TOLXRFTEITVD, 85 %LU LD EEXD Z LN TE, BERS SITNAMEICN U Hkic o
WTHRETZ D TV D BARIZIIE % Dlifias (2 #1235 niche (2 DWW THFEIK OB ORET 21T > T
Do FONIEEFRMIICE L TR~ E~ U ZA~OBEZITV, JERBFRRHE 2 & o TIT> T\ 5,

(X 1 135538 L7 2y AR & S o s AUl & o b, STk 1 @ Figure 1A L0 tZ8)



FEeS X1 KB ABRBOEERR

e Y (BFEEFERIDY Y TIL)

' (R EERL TEE LIREDIES
MATHER

(FER) TTORRRRIERDH A DRERE

F TR SN AR, — A7 S AUKBREAR & PEIEN A TR SV TW D K 5 Ze 30 b L 7o HIfadER &1k 2 &
IRBFEBINE = ZR LTEY | A THEE LT B INERADSHEE KD 2 L B T& 5 &
WO ZEAvRENTZ, (K 2IEFEB AR TO, 558 UTZERIRI AR RS AU & — R 72 28 AU RR & oD Bliige, C
Bk Figure 2 L Y &%)

EEMmAe AR
T |
8 1 2
5| - i ® 5 2 : 558 LA AR —RI A A
| 42 » MEOREB~Y—H—DLLE (KNADIELE
of T 11 IZEL)
5121 o0 i . (BP) AWRCHE L RS EE
E | M LTS EPAMRORE Y —H—
1 i ) TSR, PAMBOER LS B %S
h 1 - SERTH DI EHEARD,
< ! ) (/£5]) —M DA TIEA AR
L'a} ! . ¢ BRTIEE LA O BB
1 1

CD44

2) B U7 BRa e O 8 As TR

BB FRBURNT (A 727 VAT, PCR f#tr, IR — 27 = —fighfy) | s+ A RMT (BNA-PCR
iR, IR — 7 = U —fifhT) 24TV, JTTOREZ RS & L TREMIIZE T 2 2 ENOZELIZ OV TR
FHL7z, B8 LB AMBIT CO R AMBRIRIEDO X v 77 X — 2 KMT HET NV ThDH I LRSI, ZO8
S /BRI W T HLL A 7 BB 2 B 72 9B DWW TRENT L 7o, BRI 72 28 AU 2 [R5 % < i~ —
T — AT AT S T2 D3 FERIE—RBY 7 AT IR 2l E I 2 RE T 5 2 L IXTE R o Te, iRy —72
T YT & B ATV, xRS T RBLA R THIREM A KR & U TIRIT 2 33O 7o/ R, B, AR
AR OMERFNRIZ B D EAE ORI e MR 2 [FET 5 Z LN TED L DT> T&E T, BIfE, T OFFUH
72N R RIRRE R DWW CHRIBSE A 2 Hols & L7e R~ — B — T 24T WM O B %, R 2k 2 2 &
T, G OZERMED TR S, EEREGEICRS S L TV D AR b RIS T\ D, —J, T OfE R
Nh, ZORET LB AABESRICIS W CRIEM S 1%REFEL TRV | M5O & IR E<
BI5H- LTV D AMREMERIR S L7z, BIEZ D Ofifas % —5 v N & LITIRIENRIC O W THMRFTI L TV D,

3) BINZ L7z in vitro 25 AU 2 F V7o SRS PR AR
in vitro TH#E LIS AMILOEGEZ . BRREIICH WD Z & O TE 23FZAM U TREETBIZ L, IR Toin

2



NG b LI ET LT, FOREHR., MR AE WA 2 & TIaWE% 3—6 20 A B OTEEN R %2 T X % Al ek
NHDH I EDVIRES Tz, BUIE 80%FEE DMEN. T Z DIGHENEMN TR TE D Z LN REINTVDEN, 5% S BITIEE
BlET 2 ER TV Z E CPHBED M LAY/ TCE D EEX 05D,

(3) AWFARDER

AWFFERRE TR L 72T 7 V2 W T, S AAIZ B b P REOTREN R TRIEZITO ZENTELHEER
TW5, EEFHIBREDOHBIZONWTHEARET LV EHWTZEDOREEN in vitro TITRH D EWIFI LD,
ELICEFEROBUREEZ D & MR BEERIBIRT — L0 —2TH Y | EHRIARICEERET 2 28 AV D%y
TFAHN=ZALELRAENCT DL, Fie 2 EA BN L TR LW EZEZ TS,

S 3CHK)
1. Fujino S, Ito A, Ohue M, Yasui M, Mizusima T, Doki Y, Mori M, Miyoshi N (corresponding author). Phenotypic

heterogeneity of 2D organoid reflects clinical tumor characteristics. Biochem Biophys Res Commun. 2019

May;513(2):332-339.



Unlike established cancer cell lines, tumors and primary cultured cells have phenotypic heterogeneity. These primary
culture of cancer cells derived from each patient’s tumor can provide important information of the individual clinical
tumor. It is general and easy to use cell lines in basic research field. However, the characters of cell lines are quite
different from clinical tumors and it is impossible to translate the individual clinical courses. We tried to optimize the
primary culture method of clinical cancers in gastrointestinal field, leading to the tool for the assessment of the clinical
treatment and the courses. We have developed a simple 2D/3D-culture method for primary cancer. Clinical samples
were obtained from surgically resected specimen, as we started from colorectal cancer (CRC) specimens. They were
mechanically and enzymatically digested and fibrotic tissue and bacteria were excluded using customized filter(s). And
we cultured the obtained cells on a Matrigel-coated plate with chemically defined ES-culture medium reported in our
previous reports and modified. We named these cultured cancer cells, “isolated-tumor derived Cancer Cells (iCCs).” All
iCCs grew and about 85 % of iCCs were successfully passaged. Maintained iCCs were transplanted into the
subcutaneous layer of nonobese diabetic/severe combined immunodeficiency (NOD-SCID) mice, and the tumor growth
and histology of iCCs were examined. The morphology was similar to each parental clinical tumor. And microarray
analysis (SurePrint G3 Human GE 8x60K Microarray v2, Agilent)) and next-generation sequencing (Next-Seq 550)
showed that RNA expression of iCCs was similar to each parental tumor. Next, we examined the culture medium; our
modified stem-cell culture medium (Stem-cultured iCCs) and 10% FBS medium (FBS-cultured iCCs). The expression
of surface markers regarding cancer stem cells such as CD44 and CD133 were different. Several niche factors that were
previously reported in establishing colon and colorectal cancer organoids, helped some iCCs but not all of them.
Furthermore, multi-drug sensitivity assay by using bespoke plates including commonly used as anti-cancer drugs was
performed. The results showed different sensitivity between iCCs and cell lines. And there is clear correlation between
the results of cultured iCCs and clinical outcomes. We also examined our method in other cancers such as breast, lung,
esophageal, gastric, pancreatic, ovarian tumors. They were able to be cultured, and the morphology was also similar to
each parental clinical tumor. And iCCs were maintained in 2D/3D-culture method with sphere shape. However, the
efficiency (successful passage, culture, and maintenance rates) varies in these tumor species. Our method seems to be
simple and useful, and the cultured model is very similar to each parental tumor, leading to the personalized medicine

and analyses of tumor characteristics, which is useful tool for the clinical examination for the treatments.



