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Materials and Methods

Objective

The patient-derived xenograft (PDX) is a model generated by direct
transplantation of human tumor tissues into immunodeficient mice.
Although a PDX model is known to have high clinical predictability, an
in vivo model of PDX requires high trial costs and is very
time-consuming. In order to solve these problems, we aimed to
develop an anti-tumor drug evaluation system in vitro using PDXs.
Firstly, we evaluated whether the tumor cells derived from colorectal,
gastric and non-small cell lung carcinoma PDXs can be cultured in
three dimensions (3D). As a result, the PDX-derived tumor cells formed
a spheroidal cell aggregate (spheroid), and cell proliferation was
observed. Secondly, we investigated the optimal conditions of 3D
culture of the cells that had been disassociated from PDX tumors and
frozen in liquid nitrogen. Lastly, we evaluated the anti-tumor effects of
therapeutic agents against 3D-cultured PDX tumor cells.
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Spheroids consisted of
PDX-derived primary tumor cells

PDX"

Origin

CO-043-LSIM Colorectal cancer

GA-007-LSIM Gastric cancer

LU-031-LSIM

non-small cell lung carcinoma

Cell disassociation materials:

Medium:

Extracellular matrix:

3D culture plate:

Culture condition:
Cell preservation reagent:

Evaluation of cell viability:

*1 PDXs were obtained from the National Cancer Center Research Institute.

*2 This reagent

from LU-031-

|C50 was calculated by using SAS 9.4 [(SAS Institute Japan Ltd.),
EXSUS Version 8. ]

CO0-043-LSIM GA-007-LSIM LU-031-LSIM
seaded | 0-9% (v/v) Matrigel | 0.5% (v/v) Matrigel 2% (v/v) Matrigel

Tumor Dissociation Kit and GentleMACS
Octo Dissociation with Heaters
(Miltenyi Biotec)

Stem Fit (Ajinomoto Healthy Supply Co., Inc)
or DMEM/F-1272, GlutaMAX™ supplement
(Thermo Fisher Scientific K.K.)

Matrigel growth factor reduced
(Corning Incorporated)

Prime Surface 96U plate
(Sumitomo Bakelite Co.,Ltd.)

COz incubator set at 37.0°C and 5.0% CO>
under a humidified condition

CellBanker 1 (Takara Bio Inc)

CellTiter-Glo 3D Cell Viability Assay
(Promega Corporation)

was applied only for seeding the primary cell derived
LSIM.

1.0 (EPS Corporation)].

Experiment 1:
Determination of the conditions of seeding PDX-derived tumor cells

The primary tumor cells were dissociated from each PDX using cell disassociation
materials. Some tumor cells were seeded into 3D culture plates and others were
suspended with CellBanker 1 and frozen in liquid nitrogen.

The frozen tumor cells derived from each PDX were thawed and seeded into 3D
culture plates on another day.

@ Statics analysis
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The day of seeding cells is defined as Day 0

Experiment 2:
Evaluation of the effects of therapeutic agents against cryopreserved
PDX-derived tumor cells

C0O-043-LSIM | 5-FU (1.56 to 400 uM) | Irinotecan  (0.391 to 100 uM)
GA-007-LSIM | Cisplatin (0.391 to 100 uM) | Trastuzumab (0.781 to 200 ug/mL)
LU-031-LSIM | Gefitnib (0.781to 200 uM) | Cisplatin (0.391 to 100 uM)

@ Statics analysis

Cell Proliferation rate (%)
= {(T7—B7)/(Co—Bo)}/{(C7—B7)/Co—B0)}X100 v
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Fig. Pl The optimal conditions for 3D culture of cryopreserved PDX-derived tumor cells
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§ Effects of therapeutic agents against
tumor cells derived from C0O-043-LSIM

The number of seeded cells: 2500 cells/well, Matrigel concentration 1% (v/v)
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tumor cells derived from GA-007-LSIM

The number of seeded cells: 2500 cells/well, Matrigel concentration 1% (v/v)
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@ The tumor cells derived from three kinds of PDXs could be cultured in 3D, in vitro [Fig. 1].
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.§ Effects of therapeutic agents against
tumor cells derived from LU-031-LSIM

The number of seeded cells: 1000 cells/well, Matrigel concentration 2% (v/v)
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We investigated whether the PDX-derived tumor cells can be cultured in vitro. The data of Fig. 1 shows that tumor cells derived from CO-043-LSIM, GA-007-LSIM, and LU-031-LSIM

formed spheroids, and cell proliferation was observed.

@ The cryopreserved PDX-derived tumor cells could be cultured in 3D, and the optimal conditions for 3D culture of each PDX were determined [Fig. 2].

We investigated whether not only primary but also cryopreserved PDX-derived tumor cells can be cultured in vitro. The data of Fig. 2 shows that cryopreserved PDX-derived tumor
cells formed spheroids, and cell proliferation was observed. It was found that the number of seeded cells and the concentration of Matrigel were important factors for the
PDX-derived tumor cells to form spheroids. Their optimal conditions varied for each PDX. Meanwhile, tumor cells derived from each PDX formed spheroids on Day 7 and Day 10.

@ The evaluation of anti-tumor effects of therapeutic agents against these PDXs was conducted [Fig. 3 to 5].

We evaluated the anti-tumor effects of therapeutic agents against cryopreserved PDX-derived tumor cells. In the tumor cells derived from CO-043-LSIM, the cell viability following
treatment of 5-FU or irinotecan decreased in a dose-dependent manner. In those derived from GA-007-LSIM, the cell viability following treatment of cisplatin decreased and its ICsg
was from 10.7 to 14.3 uM. Meanwhile, the cell viability following treatment of trastuzumab did not decrease. In those derived from LU-031-LSIM, the cell viability following treatment
of gefitinib or cisplatin decreased. ICsg of gefitinib was from 11.2 to 13.6 uM and that of cisplatin was 2.15 and 3.61 uM.

@ CONCLUSION

We have determined how to evaluate the anti-tumor effects of therapeutic agents with the PDX-derived tumor cells. The evaluation system we have
established may play a role in predicting the anti-tumor effects of therapeutic agents against PDX in vivo.





