Materials and methods

Cell culture

Ovarian cancer cell lines OVCAR3, Kuramochi and Ovsaho were grown in RPMI 1640 media (Lonza,
Basel, Switzerland) supplemented with 10% fetal bovine serum, 2mM L-glutamine, and Primocin™
(InvivoGen, San Diego, CA, USA). JHOS2 cells were grown in DMEM/F-12 media (Gibco™, Thermo Fisher
Scientific, Waltham, MA, USA) supplemented with 10% fetal bovine serum, 1x MEM Non-essential
amino acid solution, and Primocin™. SKOV3 cells were grown in McCoy’s 5A (modified) media (Gibco™,
Thermo Fisher Scientific) supplemented with 10% fetal bovine serum and Primocin™. Cell counting was

done with Countess or Countess |l automated cell counter (Invitrogen™, Thermo Fisher Scientific)

A cisplatin resistant version of OVCAR3 cell line (OVCAR3cis) was generated from the parental OVCAR3
cell line by culturing cells with increasing concentrations of cisplatin. OVCAR3cis maintenance cultures

were supplemented with 1uM cisplatin to sustain the cisplatin resistant phenotype.

For ROR1 silencing, stable shRNA cell lines expressing control shRNA and ROR1 shRNA were produced
as described previously® using inducible pLKO-Tet-On lentiviral expression system?3. Expression of
shRNA was induced by 100ng/ml doxycycline (DOX) treatment for at least 2 days and ROR1 silencing

was verified by Western blot analysis.

Patient derived cell cultures (PDCs)

All patient material and data were acquired under Institutional Ethical Review Board-approved
protocols (No. 56/13/03/03/2014). Informed consent was obtained from all patients. Patient’s clinical
characteristics are summarized in Table 1. In order to obtain a sufficient number of PDCs for high-
throughput drug testing in a relatively short time we used the protocol described by Liu et al.*® Freshly
isolated patients” cancer cells were cocultured with irradiated fibroblast feeder cells in culture medium
supplemented with Rho-kinase (ROCK) inhibitor Y-27632. Ascites fluid from advanced-stage serous
ovarian cancer patients was collected from consenting patients and used to initiate primary cultures.

Ascites was seeded on regular flasks with MCBM:M105 growth medium supplemented with fetal



bovine serum (10%), 2mM glutamine, and 2mM penicillin/streptomycin. Primary cancer cells were
maintained at 37°C with 5% CO2 and passaged weekly. Experiments were performed with early passage
cells. PDCs were verified for identical phenocopy with their original tumor samples by next-generation
sequencing (data not shown) and the expression of Millerian marker paired-box 8 (PAX8), a known

marker for the diagnosis of epithelial ovarian cancers (Fig. S1A).

Spheroids

For spheroid experiments cells were switched to MBEM media (Misvik Biology, Turku, Finland)
supplemented with MBEM supplement mix, 2mM L-glutamine, and Primocin™. Cells were cultured on
low attachment plates for 4-6 days. Images were taken with Invitrogen™ EVOS™ FL imaging system
(Thermo Fisher Scientific) or Leica DMI LED microscope (Leica microsystems, Wetzlar, Germany) with

Nikon DS-fil camera (Nikon, Tokyo, Japan).

Cell viability assay

CellTiter-Glo (CTG) 2.0 Assay (Promega, Madison, WI, USA) was used to measure cell viability. Cells were
plated to 96- or 384-well plates and treated with indicated drug concentrations. After 72h an equal
volume of CTG reagent was added to each well and plate incubated for 30 min at room temperature

(RT) before measuring the luminescence with Envision plate reader (Perkin-Elmer, Waltham, MA, USA).

Western blots

Cells were lysed with Triton-X lysis buffer (50 mM Tris-HCI pH 7.5, 10 % glycerol, 150mM NaCl, 1 mM
EDTA, 1 % Triton-x-100, 50 mM NaF) supplemented with protease and phosphatase inhibitor cocktails
(Bimake, Houston, TX, USA). Protein levels were balanced based on Bradford assay before SDS-PAGE
separation and transfer to nitrocellulose membranes. The following primary antibodies were used for
blocked membranes: Akt (#2920), phospho-Akt (Ser473) (#4060), ALDH1A1 (#36671), BMI-1 (#6964),
Claudin-1 (#13255), E-Cadherin (#3195), Glucocorticoid Receptor NR3C1 (#12041), IkBo (#4814), N-
Cadherin (#13116), RhoA (#2117), ROR1 (#16540), ROR2 (#88639), Vimentin (#5741), Wnt5a/b

(#2530), YAP/TAZ (#8418) and ZO-1 (#8193) from Cell Signaling Technology (Dancers, MA, USA), and B-



tubulin (#sc-166729) from Santa Cruz Biotechnology (Dallas, TX, USA). Detection was done using IRDye®
800CW Donkey anti-Mouse 1gG or IRDye® 680RD Donkey anti-Rabbit IgG (LI-COR, Lincoln, NE, USA)
secondary antibodies and blots were scanned with Odyssey® CLx Imaging system (LI-COR). Image

analysis was done using the Image Studio Lite software (LI-COR).

Immunofluorescence

Stable transfected JHOS2 shCtrl and JHOS2 shROR1 cells were plated on 24-well plates and treated with
doxycycline for 2 days before switching them to starvation media (without FBS). After 24h starvation
half of the wells were stimulated with 50ng/ml Wnt5a for 2h. Cell were then fixed with 4% PFA in PBS
solution for 15 min at RT. Permeabilization was done with 0.1% Triton X in PBS for 10min at RT followed
by blocking with 1% BSA in PBS for 1h at RT. Cells were incubated overnight at 4°C with YAP antibody
(#14074, Cell Signaling Technology, 1:100 dilution), followed by secondary antibody, Alexa Fluor Plus
594 donkey anti-rabbit IgG (Invitrogen™, Thermo Fisher Scientific, 1:1000 dilution), incubation for 1h
at RT. Cells were counterstained with DAPI. Images taken with Invitrogen™ EVOS™ FL imaging system

(Thermo Fisher Scientific).

Gene expression analysis

Total RNA was isolated from PDCs using total RNeasy kit (Qiagen, Germany). Quantity and quality of the
RNA samples were assessed by Qubit (Thermo Fisher Scientific, USA) and Bioanalyzer (Agilent
Technologies, USA). RNA with an RNA integrity number (RIN) > 8 was used to derive libraries and the
sequencing was performed with lllumina HiSeq system (lllumina) as previously described®. The
expression of Wnt-related genes or differentiation-related markers for ovarian cancer subtype
characteristic genes was derived from RNA-seq analysis. Hierarchical clustering analysis was performed
using log2 transformation of transcripts per kilobase million (TPM) values derived from RNA-Seq data
from samples of five PDCs. Clustering was done separately on genes involved in the Wnt pathway, based
on KEGG pathway definitions’, and on genes associated with mesenchymal, de-differentiated, cell

typed. In both cases clustering was done with the cluster module of the SciPy library®, using a Euclidean



distance metric and Ward linkage variance. Visualization of clusters were done with Matplotlib 1° and
Seaborn®!. In presentation of clustering in Wnt pathway genes a divergent expression color panel was
selected to highlight absolute expression of genes across and within samples. In the mesenchymal plot
values were standardized by row (zero to one) and colored by progression of expression to highlight
variation of genes among samples. RNA-seq data for Wnt pathway genes is in Supplementary table 2

and for mesenchymal genes in Supplementary table 3.

Drug sensitivity and resistance testing (DSRT)

DSRT was done as described previously'?** for ovarian cancer cell lines and PDCs with and without
dexamethasone treatment (100nM) for 72 hours. Briefly, 1 000-1 500 cells were added to wells of 384-
well plates with drugs pre-plated over a 10 000-fold concentration range (in five concentrations). After
a 3-day incubation at 37 °C, cell viability was measured using the Cell Titer-Glo reagent (Promega) and
plates were read with PHERAstar FS (BMG Labtech, Ortenberg, Germany). For each drug dose response
curves were generated and DSS were calculated as previously described?®*3, In short, DSS is a measure
of drug-response based on the area under the dose response curve that captures both the potency and
the efficacy of the drug effect. It integrates complementary information extracted by half-maximal
inhibitory concentration (IC50), slope and minimal and maximum asymptotes. Only the drugs with ADSS

(DSSpex-DSSctri) =5 or <-5 in any of the tested cell lines were analyzed further.

Flow cytometry

ROR1 staining was done with anti-ROR1-PE 2A2 antibody (Miltenyi Biotec, Bergisch Gladbach, Germany)
according to manufacturer’s instructions. Cell detaching was done with Accutase® cell detachment
solution (Innovative Cell Technologies, San Diego, CA, USA) to preserve cell surface ROR1. Flow
cytometry samples were run with BD Accuri C6 (BD Biosciences, San Jose, CA, USA) and analyzed with

BD Accuri C6 software.
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