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Cancer-selective cytotoxic Ca2?* overload in acute myeloid
leukemia cells and attenuation of disease progression in mice
by synergistically acting polyphenols curcumin and carnosic acid
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Supplementary Figure S1: Changes in the animal body weight during treatments with CUR and/or CA-rich rosemary
extract. (A) Systemic AML model; (B) Peritoneal AML tumor model. The data are the means = SD (n = 6).
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Supplementary Figure S2: Determination of hematopoietic cell surface markers and cell cycle distribution in PBMC.
(A) and umbilical cord blood mononuclear cells (UCBMC) (B). (A, B) Left panels depict gating strategy for identification of cell populations,
in which cell cycle distribution (right panels) and the extent of apoptosis (Figure 2A) were analyzed by flow cytometry (Supplementary
Materials and Methods). (B, right panel) Note that, similar to previously reported data (Supplementary Reference [1]), ~ 25% of CD34*/
CD38* cells are in the proliferation-associated phases (S + G2/M). Representative panels from 3 independent experiments performed in
each cell type are shown.
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Supplementary Figure S3: CUR+CA treatment does not induce apoptosis in BMC. Cells were incubated with vehicle
(control) or the CUR+CA combination for 18 h followed by flow cytometric analysis of apoptosis, as described in legend to Figure 2.
Representative panels from 3 independent experiments are shown.
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Supplementary Figure S4: Membrane-permeable Ca?* chelator BAPTA/AM attenuates CUR+CA-induced apoptosis
in AML cells. Cells were treated for 7 h, as described in the legend to Figure 4, and the extent of apoptosis was measured by flow
cytometry. Representative dot plots from 1 of 3 experiments in each cell line are shown.
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Supplementary Figure S5: CUR+CA treatment does not induce the CD11b myeloid marker expression in AML cells
undergoing apoptosis. KG-1a and HL60 cells were treated with vehicle or CUR+CA for 7 h following the flow cytometric determination
of CDI1b expression (Materials and Methods). Note that the potent inducer of myeloid differentiation 1,25-dihydroxyvitamin D,

(the positive control; 100 nM) failed to upregulate CD11b at 7 h, indicating that this time interval is not sufficient for the induction of
differentiation in these AML cells.
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Supplementary Figure S6: Both initiator caspases (8 and 9) undergo activation in the course of CUR+CA treatment of

AML cells. Western blot analysis of caspase (8, 9 and 3) and PARP cleavage in KG-1a cells at the indicated time points. Representative
blots from 3 independent experiments are shown.
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Supplementary Figure S7: CUR+CA treatment does not alter mitochondrial Ca** uptake. Monitoring of [Ca*"] _ in Rhod2-
loaded control and CUR+CA-treated KG-1a cells by flow cytometry following stimulation with 10 uM thapsigargin. Instantaneous changes
in Rhod?2 fluorescence (F) were normalized to the resting values (Fo). Upper panel: Curves show means = SD of F/Fo ratios measured in a
representative of 3 experiments performed in triplicate. Lower panel: Rates of Ca** uptake by the mitochondria are expressed as slopes of
initial 30-sec curve fragments after beginning of rise in [Ca?"]Jmit. Mean F/Fo ratios + SD are shown.
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Supplementary Figure S8: KG-1a cells treated with CUR and/or CA for 2 h retain intact mitochondrial membrane
potential (A¥m). Control and treated cells were loaded with tetramethylrhodamine methyl ester (TMRM; 100 nM) for 30 min in the
dark, washed and suspended in serum-free medium. Changes in A¥m were assesses by flow cytometry. A sample treated with the uncoupler
carbonyl cyanide-4-(trifluoromethoxy)phenylhydrazone (FCCP; 1 uM) for 5 min was used as the positive control. The data show averaged
means of fluorescence + SD (as percent of untreated control) from 3 independent experiments performed in triplicate.
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Supplementary Figure S9: Relative mRNA expression of SERCA2b and SERCA3 isoforms in AML cells and PBMC.
Total RNA was isolated from untreated KG-1a and U937 cells, and PBMC derived from blood samples of two healthy adults (Supplementary
Materials and Methods). Bars represent the means + SD of ACt (SERCA2b-GUSB)/ACt (SERCA3-GUSB) ratios measured in 4 experiments
performed in triplicate. *(p < 0.05), **(p < 0.01); Student’s ¢ test.

Supplementary Table S1: Dosages of curcumin and rosemary extracts used for dietary and
parenteral administration in mouse models of cancer

Treatment agent Administration route Dose range References
i 0.05-1 % (w/w food) [1-8]
Dietary
2-4 % (w/w food) [7-12]
Curcumin 5-25 mg/kg body wt [13-17]
Intraperitoneal 30-60 mg/kg body wt [9, 18-24]
100-120 mg/kg body wt [19, 22, 25-27]
CA-RE Dietary 1-4% (w/w food) [28, 29]

Abbreviations: CUR, curcumin; CA-RE, carnosic acid-rich rosemary extract.
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MATERIALS AND METHODS

Determination of hematopoietic cell surface
markers

Aliquots of 5 x 10° cells were harvested, washed
twice with PBS, and incubated for 45 min at room
temperature with the following fluorophore-conjugated
mouse monoclonal antibodies: CD34-APC, CD38-
FITC (BioLegend, San Diego, CA, USA), CD14-FITC
or CD11b-PE (eBioscience, San Diego, CA, USA). The
cells were then washed three times with ice-cold PBS
and resuspended in 1 ml of PBS. Analysis was performed
using a Gallios (Beckman Coulter) or a FACSCanto II
(BD Bioscience, San Jose, CA, USA) flow cytometer.
Data processing was done by FlowJo software (FlowJo,
Ashland, OR, USA). Isotype control mouse antibodies
were used to set threshold parameters.

Cell cycle analysis

Following staining with CD14 or CD34/CD38
antibodies (see “Determination of hematopoietic cell
surface markers by flow cytometry”, Material and
Methods), 1 x 10° PBMC or umbilical cord blood cells
were fixed in 1% paraformaldehyde and kept at 4°C for 24
h. Cells were then washed thrice with PBS and incubated
in PBS containing DNAse-free RNase (30 pg/ml) and
0.1% Triton X-100, for 60 min at room temperature. Cells
were stained with propidium iodide (PI, 10 pg/ml, Sigma),
for 15 min, and DNA histograms were analyzed using a
FACSCanto II flow cytometer (BD Bioscience).

Real time quantitative RT-PCR

Total RNA was purified from cell cultures
using RNA extraction kit (PerfectPure RNA Tissue
Kit; 5 Prime, Gaithersburg, MD, USA) according
to manufacturer’s protocol. RNA quantification was
carried out using a micro-volume spectrophotometer
(NanoDrop, Wilmington, DE, USA). First-strand cDNA
was generated by reverse transcriptase kit (qScript cDNA
Synthesis Kit; QUANTA Biosciences, Gaithersburg,

MD, USA) using oligo(dT) and random primers.
Quantitative cDNA amplification was performed in
a StepOne Real-Time PCR System (Thermo Fisher
Scientific, Wilmington, DE, USA) using SYBR Green
master mix (PerfeCTa SYBR Green FastMix; QUANTA
Biosciences). The primer sequences used in this study
were as follows: SERCA2b [ATP2A2; NCBI Gene ID 488
(forward: 5'-CGCTACCTCATCTCGTCCA-3'; reverse:
5-TCGGGTATGGGGATTCAA-3")]; SERCA3 [ATP2A3,
NCBI Gene ID 489 (forward: 5'-CTCTGACTTGCCTG
GTGGAG-3'"; reverse: 5-GGTGAACTCCTTCCGCA
TCA-3"). Beta-glucuronidase (GUSB; NCBI Gene ID 2990)
was used as a reference gene (forward: 5-GTGGTGCG
TAGGGACAAGAAC-'; reverse: 5'-TGAAGATGGTGAT
CGCTCACAC-3").

Measurements of mitochondrial Ca** uptake by
flow cytometry

Cells (0.6 x 10°%ml) were suspended in 0.5
ml Ca?-supplemented (2 mM) Ringer’s solution
containing 10 uM Rhod-2/AM and 0.1% BSA, incubated
in the dark for 30 min at 37°C, washed and re-suspended in
Ca*"-supplemented Ringer’s solution. Rhod2 fluorescence
was monitored as a function of time on a Gallios
instrument equipped with the 561 nm excitation laser
(Beckman Coulter), before (resting values) and after the
addition of 10 uM thapsigargin to cell suspension. Data
were processed with FlowJo software (FlowJo, Ashland,
OR, USA) and exported to Microsoft Excel, followed
by normalization of the instantaneous changes in Fluo-3
fluorescence to the resting values. Rates of mitochondrial
Ca?" uptake were expressed as slopes of initial 30-
sec curve fragments after beginning of mitochondrial
Ca* (Ca* ) rise.
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