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The heterogeneity and complexity of Cannabis extracts as

antitumor agents
SUPPLEMENTARY MATERIALS

PHYTOCANNABINOID EXTRACTION
AND SAMPLE PREPARATION

Cannabis plant samples were ground to a
fine powder using an electrical grinder. Prior to
phytocannabinoid extraction, several of the flowers
underwent heat-decarboxylation in an oven at 120 °C for
1 h. Approximately 5 g of the natural or decarboxylated
flowers were accurately weighed and extracted with 50
ml ethanol. Samples were sonicated in an ultrasonic bath
for 30 min and then agitated in an orbital shaker at 25
°C for 15 min. Samples were then filtered under pressure
through Whatman filter paper number 4 and the ethanol
was evaporated under reduced pressure at 38 °C using a
rotary evaporator (Laborata 4000; Heidolph Instruments
GmbH & Co. KG; Germany).

PHYTOCANNABINOID
IDENTIFICATION
AND QUANTIFICATION

Phytocannabinoid analyses were performed
using a Thermo Scientific ultra-high-performance
liquid chromatography (UHPLC) system coupled with
a Q Exactive™ Focus Hybrid Quadrupole-Orbitrap
MS (Thermo Scientific, Bremen, Germany). The
chromatographic separation was achieved using a Halo
C18 Fused Core column (2.7 pm, 150 mm x 2.1 mm
i.d.) with a guard column (2.7 um, 5 mm x 2.1 mm i.d)
(Advanced Materials Technology, Delaware, USA) and
a ternary A/B/C multistep gradient (solvent A: 0.1 %
acetic acid in Milli Q water, solvent B: 0.1% acetic acid
in acetonitrile, and solvent C: methanol, all solvents were

of LC/MS grade). The multistep gradient program was
established as follows: initial conditions were 50% B
raised to 67% B until 3 min, held at 67% B for 5 min,
and then raised to 90% B until 12 min, held at 90 % B
until 15 min, decreased to 50% B over the next min, and
held at 50 % B until 20 min for re-equilibration of the
system prior to the next injection. Solvent C was initially
5% and then lowered to 3% until 3 min, held at 3 % until
8 min, raised to 5 % until 12 min and then kept constant
at 5 % throughout the run. A flow rate of 0.25 ml/min
was used, the column temperature was 30 °C and the
injection volume was 1 plL. MS acquisition was carried
out with a heated electro spray ionization (HESI-II) ion
source operated in negative mode. Source parameters
were as follows: sheath gas flow rate, auxiliary gas flow
rate and sweep gas flow rate: 50, 20 and O arbitrary
units respectively; capillary temperature: 350 °C; heater
temperature: 50 °C; spray voltage: 3.00 kV. The scan
range was 150-550 m/z for all acquisition events. MS was
operated in full MS' mode at 70,000 resolution, and the
AGC target was set to 10° with a maximum IT of 100 ms.

POLYMERASE CHAIN REACTION
(PCR) ANALYSIS

mRNA expression levels of the human CNR2
gene (CB2) were quantified in 50 ng cDNA using Red
Load Taq Master PCR assay. PCR amplification was
performed using the following primers: Forward:
atggaggaatgctgggtgacagaga Reverse: gcaatcagagaggtct
agatctctggaatct. Results were visualized using 1.2% gel
electrophoresis.
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Supplementary Figure 1: Phytocannabinoid analysis of the Cannabis extracts. ECI-LC/MS phytocannabinoid profiling of the
Cannabis extracts which were prepared as described in Materials and Methods in the main text. Cannabis extracts were ordered into clusters
according to cannabinoid content (% w/w) in each extract with values color-coded according to order of magnitude of concentration. Only
cannabinoids identified at a concentration of at least 0.2 (%w/w) in at least one extract were included in this figure.
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Supplementary Figure 2: The effect of various Cannabis extracts on primary airway epithelial cells. Normal primary
epithelial cells were incubated for 24 hours incubation with or without (control) 4 pg/ml of CAN1-CANI12. This was followed by the
addition of Hoechst and PI and imaged by IXM Micro system, 20x magnification. Live and dead cells were analyzed by the MetaXpress™
software, and data are reported as mean + SE of % dead cells out of total cells (N=3). Asterisks indicate statistical difference compared to
control (¥*P<0.05, one-way ANOVA).
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Supplementary Figure 3: Evaluation of CNR2 mRNA expression in ten different cancer cell lines. CNR2 mRNA expression
levels were evaluated by PCR, using cDNA. As described in Supplementary Materials.
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Supplementary Figure 4: Phytocannabinoid analysis of the Cannabis extracts. ECI-LC/MS phytocannabinoid profiling of 14
A9-THC-rich Cannabis extracts which were prepared as described in Materials and Methods. Cannabis extracts are ordered by increasing
content of A9-THC (% w/w) in each extract with values color-coded according to concentration order of magnitude of concentration. Only
cannabinoids identified at a concentration of at least 0.2 (%w/w) in at least one extract were included in this figure.
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Supplementary Figure 5: The effect of different high A9-THC extracts on the survival of A549 cells. A dose-response
curve of A549 cells after 24 h incubation with 2-10 pg/ml of seven high-A9-THC Cannabis extracts or pure A9-THC, according to A9-THC
concentration in each extract. Data are reported as mean + SE of % dead cells out of total cells (N=5).



Supplementary Table 1: Effect of Cannabis extracts on the survival of cancer cell lines
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Various cancer cell lines were treated with (2-10 pg/ml) concentrations of Cannabis extracts and 2-10 pg/ml of pure A’-
THC for 24 h. Cells were imaged via ImageXpress Micro XLS (20x magnification) after adding Hoechst and PI dyes to
differentiate between live and dead cells. The number of live and dead cells were analyzed by MetaXpress® software. Data
are reported as mean + S.E. of LC50 values (ug/ml) (n > 5).



Supplementary Table 2: Correlation between phytocannabinoid content and LC50 values of 14 A>-THC-rich
extracts on the A549 cell line

Cannabinoid r p-value Adjusted p-value

CBG 0.6664 0.0002 0.0031
CBT-3 0.4621 0.0045 0.0582
THC 0.4553 0.0049 0.0582
329-11d 0.4346 0.0062 0.0677
373-15c¢ 0.3237 0.0198 0.1976
CBC 0.2995 0.0250 0.2246
CBT-1 0.2151 0.0540 0.4316
THCA 0.1805 0.0729 0.5103
THCV 0.1335 0.1087 0.6521
CBN 0.0712 0.1831 0.9154
331-18b -0.0383 0.4847 1.0000
CBD -0.0416 0.5011 1.0000
CBGA -0.0689 0.6940 1.0000
329-11b -0.0798 0.8470 1.0000

1- Pearson correlation coefficient, adjusted p-value is according to the Holm-Bonferroni correction method for multiple
tests.



