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Supplemental Methods

Cell culture, drug and antibody preparation
Farage, Pfeiffer and Toledo were obtained from ATCC (Manassas, VA, USA) and BL-

41, BJAB, CA46, Daudi, OCILY18, Raji and Ramos from DSMZ (Braunschweig,
Germany). RIVA were obtained from Prof Alison Banham, (University of Oxford). All
cell lines were re-authenticated at the end of the study by short tandem repeat (STR)
analysis (New Gene, Newcastle upon Tyne). All cell lines were cultured in RPMI-1640

media (Sigma, St Louis, MO, USA) supplemented with 10% fetal calf serum (Gibco).

For in vitro experiments, AZD3965 (AstraZeneca, Cambridge, UK) was prepared as a
10mM stock solution in dimethyl sulfoxide (DMSO) and BAY 87-2243 (SelleckChem,
Houston, TX, USA) was prepared at 1 mM in ethanol. All in vitro experiments were
vehicle-controlled with a final concentration of 0.01% DMSO or 0.01% ethanol. For in

vivo studies, AZD3965 and BAY 87-2243 were formulated as previously described." 2

Antibodies used for Western blotting were GAPDH (FL-335), MCT4 (H-90) and PARP
(H-250) (Santa Cruz, Dallas, TX, USA) and CD147 (UM-8D6) (Ancell, Bayport, MN,
USA). MCT1 antibodies used were (C-20) Santa Cruz) and (20139-1-AP) (Proteintech,
Manchester, UK). For immunohistochemical analysis, monoclonal MCT1 and MCT4

antibodies were used (AstraZeneca, Cambridge, UK).



Determination of oxygen consumption rate (OCR) and extracellular acidification
rate (ECAR)

Cells were maintained in cell Seahorse Base Media without FCS, or bicarbonate, and
incubated for 45min in a non-COz2 incubator at 37°C. The wells were mixed for 2min
and the pH and oxygen concentration measured every 22 seconds for 3min.
Compounds were injected into the wells via reagent delivery ports to give
predetermined final concentrations; AZD3965 (100 nM), BAY 87-2243 (100 nM),
oligomycin (Sigma, 1 pg/mL), carbonyl cyanide 4(trifluoromethoxy)phenylhyrazone
(FCCP) (Sigma, 300 nM) and antimycin A (Sigma, 2.5 uM). After each addition, two
data points of 3min were taken to determine the OCR (pM O2/min) and ECAR (mpH/

min), with data being normalised to protein concentration.

Oligomycin treatment, which inhibits ATP generation, revealed that this increased
OCR reflects increased oxygen consumption coupled to ATP generation in CA46-R.
In addition to an increase in basal OCR, the reserve oxidative capacity of CA46-R
greatly exceeded that of parental CA46 cells, as indicated by their response to the
protonophore FCCP (Figure 4C). Since the basal respiratory production of CO2 from
OCR can also contribute to ECAR, the glycolytic rate of CA46-R cells may be even
less than inferred from our measurement of ECAR.?

Metabolite determination using nuclear Magnetic Resonance (NMR)

High Resolution One dimensional (1D) '"H NMR spectra were acquired using a Bruker
AVANCE spectrometer (Bruker Bio Spin) at 298K, 14.1 T and 400 MHz 'H frequency
using a 4,4-dimethyl-4-silapentane-1-sulfonic acid (DSS) internal standard prepared
in deuterated water. All spectra were acquired using a single pulse experiment with
solvent presaturation, 32 free induction decays (FIDs), a spectral width of 6402.049

Hz, 64K complex data points and a recycle delay of 4 seconds. Spectra were



processed with 0.3 Hz line broadening. Peaks were integrated and resonances
assigned to metabolites using spectral comparison with the Human Metabolome
Database (HMDB). The metabolite composition of spent and fresh media were
compared using CORE profiling with normalisation to cell number as previously
described.*

Metabolite determination using gas chromatography mass spectrometry

(GCMS)
For metabolite extraction samples were kept on dry ice throughout. Tumor samples

were weighed and added to screw-cap tubes containing 0.1 mm glass beads. Pre-
chilled 80% methanol (800 pyL) was added and samples homogenised using a
Precellys 24 bead beater (Bertin Technologies). Supernatants were collected after
centrifugation (12 000 x g, 5min, at 4°C). The extraction was repeated and the fractions
for each sample were pooled. Supernatants were then dried in a vacuum concentrator
and subjected to dual-phase extraction. 300 yL of chloroform/methanol (2:1) was
added to each sample followed by vortexing. 300 pL of water was then added to each
sample followed by vortexing and centrifugation (21 000 x g, 10min at 4°C). The
aqueous (upper) layer from each sample was transferred to silanized GC-MS vials.
The dual-phase extraction was repeated and fractions were pooled for each sample.
Tumor sample extract (20 mg) was dried in a vacuum concentrator and analysed by
GC-MS.

GC-MS analysis was performed using in-house protocols (Imperial College
London).> Metabolites intensities were normalised to a myristic acid-d27 internal
standard. Metabolite extracts were derivatized using the two-step method of
derivatisation: methoxymation and silylation.® When required, samples were diluted

with anhydrous pyridine. Samples were analysed in a splittess mode on an Agilent



7890 GC with a 30m DB-5MS capillary column and a 10m Duraguard column, coupled
to an Agilent 5975 MSD. Metabolites were assigned using FiehnLib assisted

processing in AMDIS®: 7 and manually assessed using the Gavin package.®
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Supplemental Figures

Figure S1: Cancer cell line expression of MCT1 and MCT4

and

RMA-normalised mRNA expression of MCT1 and MCT4 in hematological
solid tumor M cell lines. Data from the Cancer Cell Line Encyclopaedia.?



Figure S2: MCT1 and MCT4 staining of DLBCL patient samples

Immunohistochemical staining of MCT1 and MCT4 was performed and H-scores
determined as detailed in the Methods section of the main manuscript. Panels show
representative images from lymphomas with H-scores within each category (0, 1-10,
11-100, 101-200, 201-300). H-scoring considered only scoring on tumor cells. An
MCT1 H-score of 0 was not recorded for any of the 120 samples examined. The
lymphoma with an MCT1 H-score of 10 shown, comprised small strongly positive
lymphocytes and macrophages with only a few weakly positive tumour cells (inset).
The representative MCT4 H-score of 0 shows staining on positive macrophages only
and the MCT4 H-score of 2 shown is indicative of weak sporadic tumour cell staining

(inset).
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Figure S3: Cancer cell line expression of MCT1 and MCT4

Immunohistochemical staining of MCT1 and MCT4 in a sub-set of B-NHL cell lines
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Figure S4: AZD3965 increases levels of TCA cycle intermediates

Enrichment in TCA cycle intermediates in CA46 cells following 2h exposure to
AZD3965 (100 nM), significant alterations relative to vehicle treated control

(Log,FC) mapped to KEGG pathways using Pathview.?
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Figure S5: AZD3965 resistant CA46-R do not exhibit an altered proliferative
rate.

CA46 and CA46-R proliferation rates were assessed by daily cell counts (0-96h).
Mean of three independent experiments + SEM. Analysis of culture media (24h
incubation) from untreated CA46 and CA46-R cells. Metabolite concentrations

(mM) are shown per 1x108 cells.
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Figure S6: Low MCT4 expression is not sufficient for MCT1 inhibition to be
efficacious.

(A) Expression of MCT1 and MCT4 protein following treatment with AZD3965 (1
MM for 72h) in neuroblastoma (IMR-32 and SH-SY5Y), BL (Raiji) and B-ALL (697).
HT-29 was used as an MCT4 positive control. B-actin was used as a loading
control. (B) Intracellular lactate was measured in cells following exposure to
AZD3965 (1 uM) or DMSO vehicle for 72h. (C) Cells were treated with AZD3965 (1
MM) for 72h and sensitivity assessed by XTT assay. Data are expressed relative to
vehicle treated control. All data represent mean + SEM of 3 independent

experiments.
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