Supplementary Data

Establishment of PDOs from human HCC specimen

HCC tissue was harvested under sterile condition from fresh surgical specimens or from core
needle biopsies. The tissue was collected in PBS and transported to the laboratory on ice. The
tissue was then washed three times with cold DMEM plus 1% Penicillin/streptomycin, minced into
small pieces, and washed twice to remove debris. Subsequently, the tissue was subjected to
dissociation buffer (DMEM with DNase (0.1 mg/ml) as well as collagenase | (2mg/ ml)). The cells
were dissociated at 37°C in a water bath, and were shaken every 10-20 min. Dissociation was
stopped with DMEM with 10% FBS. Next, cells were filtered with a 100 pM cell strainer. Finally,
cells were mixed with growth factor reduced matrigel (Cat#: 356231, Corning MA) in 24 well plate
and placed in a cell culture incubator for 15 min. After matrigel solidification, warm medium was
added to the wells. The HCC PDO growth medium was made as described previously °. Medium
was changed every 3-4 days, and PDOs were passaged every 1-2 weeks. Table 1 displays
demographic and other relevant clinical data.

HCC PDX model establishment

HCC PDX26 was derived from a diffuse infiltrative HCC. This PDX model is an aggressive
cirrhotomimetic HCC with early metastatic ability. To establish HCC PDX26, 2X10¢ 26-3-HCC
PDO cancer cells mixed with matrigel (1:1) were subcutaneously injected into the right flank of
NSG mice (5-6-week old, male, Jackson Laboratory). Once established, the PDX tumor tissue
was cut into cubes (1 mm3), and subcutaneously implanted into the right flank of NSG mice for
passage. In NSG mice, HCC PDX26 tumors usually metastasize within 30 days to distant sites,
such as the lung. HCC PDX50 is a moderately differentiated nodular HCC with low metastasis
ability. To establish HCC PDX50, fresh patient derived HCC tissue was harvested, washed with
cold PBS, cut into small cubes (1 mm?3) in a sterile hood, and implanted into the right flank of NSG
mice.

IC50 curve generation

For each PDO line, approximately 2,000 cells were mixed with matrigel and plated in triplicate in
96 well plates. 100 uL medium was added per well. After 48 hours, the medium was changed to
fresh medium containing drugs at different concentrations. Cell viability was determined with a
CellTiter Glo luminescence assay (Cat#: G7571, Promega, WI). Data were collected on a Perkin-
Elmer EnVision plate reader. IC50 values were determined by a nonlinear best-fit method using
GraphPad (GraphPad, San Diego, CA).

Immunofluorescence
Fresh human HCC, PDO and mouse PDX tissues were frozen in OCT at -20 °C immediately after
being harvested. Slides of 10 uM sections were utilized for immunohistochemistry or
immunofluorescence staining as described before °. H&E staining was performed following the
standard protocol. Pictures were recorded with Zeiss Axio Observer Inverted Microscope as
described previously .

Apoptosis assay

PDOs were treated with 0.1% DMSO vehicle or omacetaxine at different concentrations (0.3 uM
and 0.7 uM) for 4 days. PDO cells were collected and dissociated into single cells using TrypLE
Express Enzyme and DNase. Apoptosis was determined by using Annexin V Apoptosis Kit (Cat#:
88-8005-72, BD Biosciences) and analyzed by flow cytometry (Sony Cell Sorter SH800).

DNA synthesis assay



Cells allowed to incorporate BrdU were analyzed with the APC BrdU flow kit (BD Biosciences),
following the manufacturer’s protocol. Briefly, omacetaxine at different concentrations was utilized
to treat 6 different HCC PDOs. Cells were stained with APC-conjugated anti BrdU antibody, then
subjected to flow analysis to assess the proportion of cells in S-phase. Data were analyzed using
the FlowJo software (BD Frankin Lakes, NJ)

Cell cycle analysis

Six HCC patients PDOs were treated with omacetaxine at at 0 uM, 0.15 uM, 0.3 uM and 0.7 uM
for 4 days. Briefly, organoids were digested into single cells. Single cells were washed with cold
PBS and suspended into 100 ul cold PBS. Single cells were fixed in 3 ml pre chilled 70% ethanol
with vortexing. After 30 min, cells were washed with cold PBS twice, then treated with RNase 100
ug/ml at 37 degree for 1 hour. 200 ul propidium iodide (PI) was utilized to stain the DNA. The DNA
content was analysis with flow cytometry. Data was analyzed with the FlowJo software (BD,
Frankin Lakes, NJ).

Flow cytometry analysis of protein expression

PDOs that were treated with omacetaxine were collected and digested into single cells, then
washed with cold PBS twice and fixed with flow cytometry fixing buffer. Intracellular protein
staining was performed following the standard protocols from the manufacturer (BD Biosciences,
San Diego, CA). The protein expression was analyzed with the SONY SH800 Cell sorter machine.

RNA extraction and real time PCR array

5 PDO lines were treated with 100 nM Omacetaxine and control (0.1% DMSO) for 4 days, cell
were collected and RNA were extracted with Qiagen RNEasy mini kit. CDNA were synthase
using Revert Aid First Strand cDNA Synthesis Kit (Cat: K1622, ThermoFisher Scientific).cDNA
were applied to a human liver cancer gene, human Cancer drug Targets/resistance gene array
(Qiagen), Reactions were performed using a QuantStudio 3 PCR machine. The *2*ddct method
was used with normalization of data to the mean to the CT value of 3 independent housekeeping
genes.

Global protein synthesis assay

PDOs were seed in 24 well plate. After 24 hours the medium was replaced with free aliquots
containing EZclick protein label and omacetaxine as well as positive control Cycloheximide. Cells
without EZclick protein label served as negative control. Cells were incubated for 24 hours. Cells
were harvested fixed and permeabilized. The EZClick protein reaction cocktail was then added
and incubated for 30 min (EZClick™, Global Protein Synthesis Assay (Cat#: K459-100, BioVision,
CA).. Flow cytometry was utilized to determine global protein inhibition.

Antibody

The following antibodies were utilized for IF and flow cytometry: Cleaved Caspase-3 (Cat#:
Asp175, Cell Signaling), p-catenin (Cat#:8480, Cell Signaling), MET (Cat#:8198, Cell Signaling),
XIAP (Cat#: PA5-29253, Invitrogen ), XIAP (Cat#:ab28151, Abcam), Cyclin D1 (Cat#: PA5-85257,
Invitrogen), Cyclin D1 (Cat#: ab16663, Abcam), Ki67 (cat#: 550809, BD Biosciences), LGR5
(Cat#: AP2745, Abgent), EPCAM (Cat#: 2929, Cell Signaling), CK19 (Cat#: MAB3238, Millipore),
HepParl (Cat#: 264R-1, Sigma Aldrich), AFP (Cat# PA516658, ThermoFisher Scientific),
AlexaFluor 594 or 488 secondary antibodies (Life Technologies). For live/dead cell staining we
utilized the Cell Tracker Green/ Ethidium homodimer-1 (Cat#: C7025 and Cat#: E1169, Life
Technologies).



Supplementary Table 1:

Determination of driver mutations from DNA-sequencing.
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Supplementary Table 2. Gene list from top to bottom for Fig. 5A
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Supplementary Figures




Supplementary Fig. 1. Bright field microscopy depicting efficacy of each of 129 drugs on an
HCC PDO line.
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Supplementary Fig. 2. Flow cytometry gating plots data for BrdU.
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Supplementary Fig. 3. Flow cytometry gating plots data for Ki67 staining
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Supplementary Fig. 4. . Annexin V/7AAD. X - axis - Annexin V staining, Y - axis - 7AAD staining.
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Supplementary Fig. 5. Cleaved caspase 3 expression in 6 HCC PDOs.
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Supplementary Fig. 6. Flow cytometry Histograms of Cell cycle Pl staining in 6 HCC PDOs.
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Supplementary Fig. 7. Flow cytometry gating plots data for global protein analysis.
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Supplementary Fig. 8. Flow cytometry gating plots data for c-Myc in 6 HCC PDOs.
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Supplementary Fig. 9. Flow cytometry gating plots data for B-catenin in 6 HCC PDOs.
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Supplementary Fig. 10. Flow cytometry gating plots data for XIAP in 6 HCC PDOs.
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Supplementary Fig. 11. Flow cytometry gating plots data for MET in 6 HCC PDOs.
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Supplementary Fig. 12. Flow cytometry gating plots data for Cyclin D1 in 6 HCC PDOs.
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