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Introduction

Bone metastases are frequent and fatal outcome of advanced prostate cancer. Many of the currently used
preclinical models lack typical characteristics of the heterogenic human disease. We improved existing
methodology by using fresh patient-derived tissues and serially transplantable LuCaP-136 xenografts In

bone metastasis models.

LuCaP-136 model

We used serially passaged spheroid cultures of LuCaP-136
xenografts. These spheroids have close molecular and cellular
resemblance to the original xenograft and their in vitro culture
enables genetical engineering such as luciferase transfection
(Figure 1). These spheroids formed highly osteosclerotic
Intratibial tumors In mice (Figure 2). The tumors responded to
castration by strong inhibition of growth, followed by a relapse
Indicating emergence of castration resistance (Figure 3).

Single cells
formed spheroids

Filtration 1

filtration. Single cells were seeded into ultralow-attachment plates with StemPro-medium supplemented
with synthetic androgen R1881 and Rho-associated protein kinase inhibitor Y-27632. LuCaP-136
spheroids were stably transfected with luciferase using standard methods, and used in In vivo
experiment.

A. Histology, osteosclerotic tumors B. X-ray, control and tumor-bearing tibia C. MicroCT, osteosclerotic tumors

Figure 2. Intratibially inoculated LuCaP-136 cells formed osteosclerotic bone metastases in nude mice. A.
Tumor cells (red arrow) and new bone spikes (blue arrow) are seen in Masson-Trichrome and H&E-stained
histological sections. Necrosis was also detected (black arrows). Abnormal bone architecture is seen also
in X-ray (B, arrow) and microCT pictures (C).
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Figure 3. A. Testosterone (Te) pellets were pressed in-house from 20-25 Serum testosterone ng/mL

mg Te-propionate powder. Te-pellets were implanted subcutaneously at Operation| Day0 | Day 63
day 0, concomitantly with LuCaP-136 cell inoculation. At day 14, mice Cr 2 IR
were stratified into 3 groups according to the BLI signal, and either sham- cra | 36 | o1
operated, pellet-removed or castrated and pellet-removed. Intratibial Pi | 81 | 03
tumors first responded to castration (CP) but relapsed after one month. cro L 01 | 08
Serum Te levels were measured in order to control the model. All e NA | 30
castrated mice had serum Te under 1 ng/mL. Sham-operated animals (S) s: || s
with Te-pellets had high serum testosterone levels. Surprisingly, pellet s 1:3 3:3
removal (P) had no significant effect on serum Te levels. S 8;@ 1811?2

P5 0,8 14,6

S5 | o5 | 193

Acknowledgements

Mrs. Natalia Habilainen-Kirilov, Ms. Yvonne Konkol, Mr. Jaakko Lehtimaki and Mrs. Johanna Orling are
warmly thanked for skillful technical assistance. The authors wish to thank the staff of Auria Biobank
(www.auriabiopankki.fi) and the Turku Prostate Cancer Consortium for sample management.

References Conclusion

Valta M, Fagerlund K, Suominen M, Halleen J, Tuomela J. Importance of microenvironment in preclinical
models of breast and prostate cancer. World J Pharmacol. 2015; 4(1): 47-57.

Saar M, Korbel C, Linxweiler J, Jung V, Kamradt J, Hasenfus A, Stockle M, Unteregger G, Menger MD:
Orthotopic Tumorgrafts in Nude Mice: A New Method to Study Human Prostate Cancer. Prostate. 2015 Jun
12. doi: 10.1002/pros.23027.

Patient-derived xenografts

Clinical prostate tumor specimens were collected from robotic-
assisted laparoscopic radical prostatectomy operations in Turku
University Hospital (Turku, Finland). Patient-derived xenografts
(PDX) of Gleason grade 7-9 tumors were cut into small pieces and
Implanted subcutaneously iInto Te-pellets-bearing nude mice
(Figure 4). In another experiment, tumor pieces were digested and
Inoculated intratibially into the bone marrow cavity of nude mice
(Figure 5). Tumor-take was 50-100% In both models, and It was
dependent of the aggressiveness of the original tumor. The
passaging was performed via intratibial inoculation to preserve
the typical microenvironment-related characteristics. So far,
Intratibial PDXs were grown for 4 passages. They formed

osteosclerotic tumors In bone and some metastasized to lungs
(Figure 6).

Figure 4. Original prostate tumor (A) (Gleason grade 3+4). B and C: First and second s.c passages from
the same (A) tumor. D: third s.c. passage of Gleason grade 4+5 tumor. Androgen receptor (AR) staining
was unchanged between s.c. passages.

A. Pathologist drilled tissue from prostate C. Cells were inoculated intratibially

B. Tissue was cut and digested

Figure 5. A) Tissue from prostate cancer patient (Gleason grade 4+5) was cut and digested (B) overnight.
Cells were inoculated intratibially into nude mice (C). After 4 months, osteoblastic tumor was collected,

digested and reinoculated.

A. X-ray PDX tumor X-ray PDX control

C. AR immunohistochemical -staining
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Figure 6. A) Intratibial PDX formed osteosclerotic tumors in bone. Some PDX also metastasized to lungs.
Lungs of mice were stained using H&E (B) and immunohistochemically with androgen receptor (AR, C)
and PSA (D) antibodies. Metastases had negative AR and PSA expression. Bar 200 pum.

The described models provide new tools for prostate
cancer research and personalized medicine.
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