5 LSIM Safety Institute

Establishment of in vitro 3D anti-tumor drug screening
systems using PDCs spheroids

O Takahiro Kimural, Shinichiro Tsunesumil, Misato Kakita'!, Shigenori Enoki?,
Seiichi Katayama', Fumiko Chiwaki?, Hiroki Sasaki?
1: LSIM Safety Institute Corporation, 2: National Cancer Center Research Institute

Summary in Japanese

PDC (Patient—Derived Cell Line) |X, A EEDOIE/K LV [EIUR L 7= g = (B
HTHREFELEZDOTHY, INAFIORRICEVWTEHRAABOEF FARZEH S

V—ILELTEZONTWS, £, PADEHZREFLTZOFAMZE 0 5155 :
EdE LT, AT 04 FEEEGRT) AHS 3RTHEEMADIGR T L — % Photo. Cell morphology in 2D and 3D culture
Gastric PDCs

AWTEREAA PDC, BAAPDCENZENZEELT-LZA, BHAPDCICHENT Pancreatic PDCs
A7zAARERIPROONT. TOICRT7zAA MROBEARAPDCICY AT ZF>

ERERX UL EZNENFMLE, 2RTIEEICEATIRTEETOEHA __NPC7C NPC20C NSC14C = NSC-22C
PDCOYRTZFUANDBIEIZIEDL LD 272D, FEXFEILADEFIE 3 e S g xhe I o N ’ ‘ I e WP T R

FELE ULEDER? S, 3XRTEETOBHNAPDCEZAHW AR RIL, RO
HNADEERIRITEZZR LT, IAAZIDENAZTFTMTEAAIEELH S ZD

::::::::

Objective

Patient-Derived Cell Lines (PDCs) have been established from the ascites of 3D
cancer patients and stocked after low-passage cultures (Tanaka Y, Chiwaki
F. et al. Nat Cancer 2021). Since PDCs maintain the characteristics of the
original cancers, they have been well-accepted as clinically reliable tools.

In vitro screening systems using PDCs may be useful for anticancer drug . . . . ‘
screenings. In conventional in vitro studies, anticancer drugs are evaluated Fig 1. Cell proliferation rate and |C50 in 3D culture for 7 days
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by two-dimensional (2D) cell culture; however, the characteristics of cells in NPC-20C in 3D culture NSC-14C in 3D culture
2D are different in some points from the original cancers. In this study, we . (10000 cells/well) . (1000 cells/well)
aimed to develop drug screening systems with PDC-derived spheroids by _ A . C
three-dimensional (3D) cell culture which can partly mimic the original " v Table 1. ICso of Cisplatin  Table 2. 1Cs50 of Docetaxel
cancers. Gastric and pancreatic PDCs were seeded into microplates for 3D e g ICso (uM) | 2D* 3D ICs0 (NM) )D* 3D
culture, and it was found that gastric PDCs formed spheroids. Furthermore, 2 2 NPCIC | 26 N.C NPC.7C 0194 N.C
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Materials and Methods ; B ; D
£ £ Data represent the mean * standard deviations (n = 3) . The cell viability
‘ PDC § 190 g 190 assay was conducted three times. (Each line shows each cell proliferation rate.)
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Gastric PDCs? :  NSC-11C, NSC-14C, NSC-22C 3 3 I
' ' > > Cisplatin and Docetaxel.
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@ Spheroid culture plate
Prime Surface 96U plate (Sumitomo Bakelite Co., Ltd.)

@ Culture conditions

: : : : o NPC-7C NPC-20C
Cells were cultivated statically in a CO2 incubator set at 37.0°C and ‘A Seeding density ‘B Seeding density
5.0% CO2 under a humidified condition. 3 “o— 500 cells/well .3 “o— 500 cells/well
. GEJ —o— 1000 cells/well “E’ —o— 1000 cells/well
‘ Antlcancer drugs s, —o- ?8885eus/weu 2, —o- igggoceu;sl/v/veu"
: C oy : S —e- cells/well 2 —o- cellsiwe Data represent the mean * standard deviations (n = 3).
Cisplatin®:  0.391 to 100 uM (common ratio 2) z, 2
Docetaxel? : 3.91 to 1000 pM (common ratio 2) 3 3 These data show that NPC-7C and NPC-20C cells did not
b) Tokyo Chemical Industry Co., Ltd. ’ ° @A\M divide even in a 14-day 3D culture.
‘ Evaluation of cell V|ab|I|ty ; Day4 Day7 Day11 Dayl4 ; Day4 Day7 Day11l Dayl4

CellTiter-Glo 3D Cell Viability Assay (Promega Corporation)
@ Experimental design (1) : Cell division times

Fig 3. Cell division of gastric PDCs
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@ Experimental design (2) : Cell proliferation assay §° 5
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Anticancer drug or measurement S Seedingdensity 3 Seeding density | o %
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Anticancer drug l V Measurment ’ o ooaselsiwell " e 1000 cells/well Day 14
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Daly 0 Daly 4 Daly 7 Da)ll 11 Data represent the mean £ standard deviations (n =3).
® Calculati f cell divisi ti 1 liferati dIC These data show that NSC-11C and NSC-22C cells successfully divided in 3D culture.
alculation ot ce IViSion times, cell prolireration an 50 The optimal number of 3D culture days was thought to be 11 days for this drug efficacy test. P T L. o e iy
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D: Luminescence intensity (LI) of Day 4, 7, 11 or 14 . . . . . . . .
5 Mean L value o;gme blank group Fig 4. Cell proliferation rate and ICso of Cisplatin against gastric PDCs in 3D culture for 11 days
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Cell proliferation rate (%) = 100 X (T -B) / (C-B) S A S B S C Extending the duration of culture
. - g g g from 7 to 11 days decreased 1Csg
E.: k/llgefr? ETI\(/:: ere(r)s trﬁ g blank group g 190 g 100 g 100 of Cisplatin against gastric PDCs.
C: Mean LI value of the control group % ) _g ) _‘%‘_j . Data represent the mean  standard
IC50 was calculated by using SAS 9.4 [SAS Institute Japan Ltd., EXSUS i 3 3 deviations (n = 3) . The cell viability assay
: : S S S was conducted three times. (Each line
Version 8.1.0 (EPS Corporatlon)] . . . shows each cell proliferation rate. )
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The method of 3D culture of gastric PDCs is determined. The gastric & e
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PDCs proliferation increased gradually until 11 days after seeding : N
(Fig 3). A seeding density of 500 cells/well resulted in increase of the o BEos 07 i 10
number of dividing cells (Fig 3). These data show that the seeding 20" 3D(Day7)  3D(Day1)
500 cells/well and the 3D culture duration of 11 days are appropriate

conditions for investigating anticancer effect against gastric PDCs in
this study. To find the method of 3D culture of pancreatic PDCs, further

study is required. NSC-11C (500 cells/well NSC-14C (500 cells/well NSC-22C (500 cells/well)
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@ Anticancer drug against gastric PDCs in 3D culture ¢ A ¢ B g C
: @ 150 @ 150 @ 150 Table 3. I1C50 of Docetaxel
It has been reported that 3D culture models are more chemoresistant 5 5 5 Cso (M) | 2D* 3D
and clinically relevant than 2D (Seidlitz T et al. 2019; Nowacka M et al. S s m § 50 (N
2021). Our results show that gastric PDCs had higher resistant to 2 g g NSC-T1C | 0.0291 | N.C
Docetaxel in 3D culture than in 2D culture (Fig 5D). On the other hand, 5 50 5 50 5 5 NSCG14C | 0.0245 | N.C
|IC50 of Cisplatin against gastric PDCs in 3D culture were similar to the " v v NSC-22C | 0.0369 | N.C
one in 2D culture (Fig 4D). These data show that the gastric PDCs 1 10 100 1000 1 10 100 1000 1 10 100 1000 NG NotCalculated
under 3D culture can maintain resistance to some kinds of anticancer Docetaxel (p) . Docetaxel (pM) Docetaxel (pM)
) . ) . Data represent the mean * standard deviations
drug. Our drug screening system with gastric PDCs in 3D culture can be (n = 3). The cell viability assay was conducted three NSC-14C NSC-22C
screening system with gastric cancer cell lines in 2D culture. IC50 of Docetaxel against gastric PDCs w . il 3
in 3D culture was higher than the one t & 3
in 2D culture. s -
* The data about 2D culture was reported at the 79th annual meeting of the Japanese cancer association. __f..;. | a4 f
(Title: Growth Inhibitory Effect of Anti-cancer drug against Human Peritoneal Metastatic Pancreatic Cancer Cell Lines) —_. -3 %
Cell proliferation rate of 2D culture (%) = 100 X [(T - B4) — D1] / [(C4 - B4) - D1] - -E-—'i a3 T i

T: LI of anticancer drug, C4: Mean LI value of the control group of Day 4, B4: Mean LI value of the blank group of Day 4,
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