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1. Supplementary Methods

1.1. Fluorescent in situ hybridization

For Patient 1, MYCN gene amplification was assessed by FISH using a two-color
probe that targets MYCN (2.24, red signal) and AFF3 (2ql, green signal) used
as a reference (Leica Biosystemcs), and for Patient 2, the DNA probe Vysis LSI
N-MYC (2p24) SpectrumOrange probe (Abbott) was used. MYCN amplification
was considered in specimens that exhibited at least 10% of tumor cells with more
than eight signals for the MYCN probe and a ration of more than 4 with respect to the
reference.

1.2. Bioinformatic analysis

Bioinformatic analysis of raw files obtained from whole exome sequencing in an
[Nlumina HiSeq 4000 instrument consisted of adapter trimming with Cutadapt (v1.18)
[70], alignment to GRCh38 using BWA-MEM (v0.7.17) [71], sorting and indexing
with Samtools (v1.3.1) and duplicates removal with Picard v2.21.2 [72]. The Genome
Analysis Tool Kit (GATK) (v4.1.3.0) was used for germline (HaplotypeCaller) [73]
and somatic (Mutect2) variant calling [74], according to their best practices. Called
variants were annotated using PeCanPIE [75]. Coverage within the targeted region
and the variants was reviewed manually in the BAM files using Integrative Genomics
Viewer (IGV) [76], and Alamut Software Suite v.2.14 (Interactive Biosoftware) for
variant analysis. Variants with a minor allele frequency (MAF) <0.01 in the population
database gnomAD (v2.1.1) [77] and variant allele frequency (VAF) >= 0.05 were
selected and checked against ClinVar [12], COSMIC [78], UniProt [79], and GeneCards
databases [80], and using the in silico predictors SIFT [81], PolyPhen-2 [82], Mutation
Taster-2 [83] and Human Splicing Finder v.3.1 [84]. Variants were listed if they were
not classified as benign in databases and predicted to be damaging by at least two
predictors. Analysis pipeline was structured using Common Workflow Language
[85].

1.3. Western blot and immunoprecipitation

For each cell line, 2x10° cells were harvested and washed twice with ice-cold
phosphate-buffered saline. Cells were lysed with buffer (150 mMNaCl, 10 mM
Tris-HCI pH 7.4, ImM EDTA, 1mM EGTA pH 8, 0.2 PMSE, 1% Triton X-100, 0.5%
NP-40) supplemented with phosphatase and protease inhibitors. Total protein content
was quantified with the Bio-Rad protein assay (Bio-Rad). From each sample, 50ug
of protein lysate were used to run western blots with 10% SDS-polyacrylamide gel
and transferred to a nitrocellulose membrane (Thermo Scientific). Antibodies used
were total pRb mouse antibody (Leica Biosystems, NCL-L.RB358) that recognizes the
N-terminal region of the RB1 gene protein (pRb) and actin rabbit antibody (Sigma,
A2066). Western blots were incubated with primary antibodies at 4°C overnight,
then with secondary antibodies, either anti mouse IgG or anti-rabbit IgG HRP-linked



Version October 21, 2020 submitted to Cancers S3 of S13

(Jackson 111-035-144), and developed with ECL prime western blotting detection kit
(Amersham Pharmacia Biotech).

For inmunoprecipitation analysis 200 ug protein extract was incubated with
25ul Protein G Magnetic Beads (BioLabs) at 4°C for 1h to pre-clears crude cell
extract of proteins which can bind non-specifically to the beads. Protein extract was
incubated with 2 ug of total pRb mouse antibody (Leica Biosystems, NCL-L.RB358)
and incubated for 1h at 4°C. Then, 25ul of Protein G Magnetic Beads were added
and incubated. The beads were washed two times with Inmunoprecipitation Buffer
and beads pellet was resuspended in Sample Loading Buffer. Western blot analysis
was performed on a 10% SDS-polyacrylamide gel. After electrophoresis, proteins
were transferred to a nitrocellulose membrane (Thermo Scientific). The membrane
was blocked with 5% fat-free milk in TBS-T (10mM Tris-HC1 pH 7, 150mM NacCl, 1%
Tween 20) and incubated with primary mouse antibody against E2F-1 (Santa Cruz
Biotechnology, sc-56662). After incubation with secondary antibodies, proteins were
visualized with ECL prime western blotting detection kit (Amersham Pharmacia
Biotech). In all cases, signal bands were detected on ImageQuant las-4000.

1.4. Large-scale drug High-throughput screening

Tumor cells were seeded in 384-well-plates at 2,000 cells per well in 45 uL of
culture media using Multidrop liquid dispenser and exposed to 2,700 bioactive
compounds from two drug libraries (Selleck FDA-approved and Selleck Bioactive).
Compounds were dissolved in 0.5% DMSO (v/v), added to plates using a Multidrop
liquid dispenser at a well concentration of 4.8 yM, and after 72h of drug exposure cell
viability was determined. All plates included high (0.5% DMSO) and low controls
(1004M melphalan, IC90).

7’ factor and other relevant statistical parameters were calculated [86].
Reproducibility of the screening was evaluated using Y79 cells that were tested
in two different days and the cytotoxicity obtained for each compound was compared
between occasions.

In all cases, cell viability was determined using CellTiter-Glo® (Promega,
Madison, WI) and a Viewlux plate reader (PerkinElmer). Percentage of cell growth
was calculated after normalizing luminescence data by logarithmic transformation
according to the following equation: % cell growth inhibition = 100* [1-(sample result
—high control mean) / (low control mean — high control mean))].

Dose-response curves consisted of 10 to 12 points in the range of 0.03nM to 9.6uM
and three independent assays were performed. Each set of data was fitted to four
parameter dose response curves using GraphPad Prism v.8 (GraphPad Software
Inc, La Jolla, CA) and the calculated parameters included: hill slope, top, bottom,
IC50/ EC50 (concentration of each compound that caused a 50% decrease in cell
proliferation) and AUC (area under the curve).

Then, drug combination analysis was evaluated in a subset of compounds that
showed: published synergistic effects in preclinical models of pediatric oncology, and
IC50s that may be clinically achievable based on pharmacokinetic studies reported
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elsewhere. Briefly, cells were manually treated in 96-well plates with different drug
combinations corresponding to the EC10, EC50, and EC90 of each selected compound
in a 3x3 block matrix for each pair of compounds [87]. Each combination of specific
concentrations was tested in triplicates and in two independent assays. Cells were
incubated with each drug combination for 72h and thereafter viability was assessed
with MTT (Sigma-Aldrich) as reported elsewhere [29,69]. Combinations that showed
a decrease in cell viability higher than 30% compared to the activity exerted by
the single agent were further studied in a full concentration-dose response curve.
If so, cells were counted with a hemocytometer, seeded at a density of 10,000 cell
per well in triplicates in 96-well plated and cultured for 24 h. Finally, cells were
exposed to ten increasing concentrations of compound A and a fixed concentration
of compound B (EC25 or EC50). To identify individual dose combinations that were
synergistic, we calculated the Combination Index using an open source software
program (CompuSyn) [88]. A combination index <1 was considered a synergistic
effect [89].

1.5. Establishment and characterization of tumor dissemination of patient-derived xenografts

Under general (100 mg/kg ketamine, 10 mg/kg xylazine) and local (0.5%
proparacaine hydrochloride ophthalmic solution) anesthesia, 2 x 10° tumor cells
resuspended in 2 uL matrigel (BD Bioscience) were injected into the posterior segment
of the eyes of 6-week old athymic nude mice (BALBcnu/nu, n=10 per group) as
extensively described by Pascual-Pasto G., et al [29]. Injections were performed
using a stereomicroscope (M80, Leica microsystems) and when finished, an ointment
with erythromycin was used to avoid drying of the eyes until animal recovery and
potential infections. Mice were monitored on daily basis for macroscopic ocular
tumor growth. Ocular and general clinical state of the animals were recorded
including ocular damage associated with the procedure (lens damage, corneal
inflammation, uveitis), tumor growth, and signs of tumor disseminated disease
(hair loss, abnormal locomotion, weight loss) were recorded. We defined four
stages according to the ocular tumor progression being stage 0 the normal mouse
eye, stages 1 and 2 when leukocoria could be distinguished and the eye showed
proptosis, and stage 3 was defined as an eye with 3-fold the normal size and the
experimental endpoint. When eyes reached stage 3, animals were anesthetized and
peripheral blood and cerebrospinal fluid from the cisterna magna were collected
before being sacrificed. Afterwards, animals were bilaterally enucleated, optic
nerves were dissected apart from the ocular globes that were formalin-fixed and
paraffin embedded for histopathological examination. The brain, cervical and axillar
lymph nodes, and bone marrow specimens were collected, snap frozen and stored
at -800°C. To quantify for human retinoblastoma cell dissemination in the tissues of
the PDXs, mRNA of the photoreceptor marker CRX was quantified by RT-qPCR
using a 7500 Sequence Detection System (Applied Biosystems, Foster city, CA,
USA) as previously detailed [16,29]. Briefly, total RNA was isolated using TRIzol
(Life Technologies) following the manufacturer’s instructions and quantitated using
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NanoDrop spectrophotometer. Then, RNA was reverse-transcribed into cDNA using
random primers and the SuperScript III kit (Invitrogen). The sequences of primers
and probes were previously described [29].

1.6. In vivo efficacy studies in a patient-derived model of lymph node dissemination

First, we examined the tolerability to the concomitant administration of
carboplatin, panobinostat and bortesomib in a small group (n=3) non-tumor bearing
athymic nude mice. Carboplatin was reconstituted in sterile water, panobinostat and
bortezomib in 2% DMSO-98% sterile normal saline, and 1% DMSQO-99% sterile water
respectively.

Drug combinations and schedule of treatment were designed to mimic potential
clinical translation to retinoblastoma [19,20]. Mice were subjected to 2 cycles of
chemotherapy of 14 days per cycle. The treatment groups consisted of 6 animals and
treatment schemes were as follows: scheme #1: carboplatin at 80 mg/kg, i.p on day
1; 10 mg/kg i.p panobinostat on days 1, 3 and 5; bortezomib 1mg/kg i.v on days 2
and 5. For scheme #2: carboplatin 34 mg/kg i.p on day 1; panobinostat 10 mg/kg
i.p on days 1 and 5; bortezomib 1 mg/kg i.v on days 2 and 6. Mouse weight and any
possible adverse effect were monitored for each treatment group throughout therapy.

Due to the sudden loss of animal weight and death within the first week of
treatment of the 3 animals included in scheme #1, we decided to use scheme #2 in
which no animal showed evidence of toxicity.. The weight loss observed in this group
was transient and corresponded only to the days after chemotherapy administration.

For efficacy studies, scheme #2 of treatment was evaluated against standard
treatment and animals only treated with the vehicle used for dissolving the agents
in the PDX model of lymph node dissemination. After 7 days of the intravitreal
inoculation of tumor cells, the animals (n=10) were randomized to receive scheme 2
or standard carboplatin therapy. The end point was established as stage 3 of ocular
tumor growth or if an eye survival was greater than 100 days after completion of the
treatment schedule. In all cases mice were routinely monitored. Disease response was
evaluated according to the eye stage.

Statistical comparison between survival curves was performed by log-rank test
set at p<0.05 as significant.
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2. Supplementary Figures

Supplementary Figure S1
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Figure S1. p53 staining of tumor samples from patients
(A) Positive p53 staining in the orbital tumor of Patient 1 and in the (B) orbital tumor and (C) lymph
node specimens of Patient 2. Original magnification 20x.

Supplementary Figure S2
Patient 1 ocular tumor

4

Log-2 ratio

N 3 wiki ol o
Y ‘ ¥ ""' 3y
o !I T TTARRS T *
TP RTRILT RS LT ey

o do b ighadoy b
N R A i :

)
I
i

st

-

B-Allele Frequency

Shro

¥ o o A
& RS L KN
& & & 5

Chry
s

Figure S2. Copy number profile of Patient 1 ocular tumor
Analysis was performed using Oncoscan data. Log-2 relative ratio (upper panel) and B-allele frequency
(lower panel) is depicted for all chromosomes.
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Supplementary Figure S3
Patient 2 primary ocular tumor (PT)

4

Log-2 ratio

B-Allele Frequency

o
Chry 1 N
AR

Figure S3. Copy number profile of Patient 2 ocular tumor
Analysis was performed using Oncoscan data. Log-2 relative ratio (upper panel) and B-allele frequency

(lower panel) is depicted for all chromosomes.
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Supplementary Figure S4
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Figure S4. Characterization of HPG-RBG1 cells

(A) Representative confocal microscope image of primary cell culture derived from lymph node
dissemination showing cell growth as tumorspheres. (B) Hematoxylin and eosin stain shows
pleomorphic cells with large and hyperchromatic nucleous that also mark positive for cone-rod
homebox (CRX), arrestin3 (ARR3), synapthophysin (SYN), and Ki-67. Original magnification 20x.
(C) Western blot for retinoblastoma protein (pRb) of HPG-RBG1 cells lysate to validate pRb expression.
Co-immunoproceipitation of pRb with E2F1 depicts functional pRb. The relative position for molecular
weights (in KDa) are indicated on the right. LC: IgG light chain; HC, IgG heavy chain. (D) GD2 positive
HPG-RBGI1 cells (green fluorescence).
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Supplementary Figure S5

A) Patient 2 orbital metastasis
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Figure S5. Copy number profiles of patient 2 orbital and lymph node metastasis, and its derived
cell line (HPG-RBG1)

Analysis was performed using WES data. Log-2 relative ratio (upper panel) and B-allele frequency
(lower panel) is depicted for all chromosomes for (A) Patient 2 orbital metastasis, (B) Patient 2 lymph
node metastasis and (C) Patient 2 lymph node metastasis derived cell line (HPG-RBG1).
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Figure S6. Karyotype analysis of HPG-RBG1 lymph node-derived MYCN,,,,,,; RB1*/ cell line.
(A), (B) and (O), representative metaphases of 3 of the 18 cells analyzed, showing the most usual features
detected. (D), summary of special features such as double minute and homologous staining regions.
(E), composite karyotype description. Arrows indicate chromosomes with structural rearrangement
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Supplementary Figure S7
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Figure S7. Flowchart depicting the decision selection criteria for drug screening
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