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Supplementary Information

Materials and Methods

Antibodies and reagents. Otherwise indicated, all antibodies were purchased from Cell
Signaling, USA. IRdye 680-conjugated secondary antibodies were purchased from Thermo
Scientific, USA. Antibodies against Cisplatin modified DNA antibody [CP9/19] and Laminin
332 antibody (ab14509) were from abcam. 4-hydroxytamoxifen (4-OHT), cisplatin and
doxycycline (Dox) were purchased from Sigma-Aldrich, USA. Recombinant human
cANGPTL4 (rh-cANGPTL4) were expressed and purified in-house as previously described
[1, 2]. Neutralizing cANGPTL4 antibodies (a-cANGPTL4) and its specificity were
previously described [3, 4]. ON-TARGETplus siRNA against ANGPTL4 (AANGPTL4) was

purchased from GE Dharmacon (USA).

Cell culture and EMT induction. Human gastric carcinoma line MKN74 (ATCC, USA) are
maintained in RPMI-1640 (GE Healthcare, USA) supplemented with 10% Fetal Bovine
Serum in a humidified incubator kept at 5% COz at 37 °C. The MKN74 cell line which
possesses the Snail-ER transgene (MKN74snailer) and MKN 74snai1er:shanGpTL4 cell lines
harboring the doxycycline (Dox)-inducible pSingle-tTs-shRNA vector (shANGPTL4 or
scrambled shRNA) in MKN74snaiier cells were created as previously described [5].
MKN74snai1er colonies were induced into EMT upon exposure to 20 ng/mL 4-OHT for 4
days. In hypoxia treatments, the O2 concentration was reduced to 1% during EMT induction
in the hypoxic chamber (Stem Cell Technology, USA) for 2 days. EMT was also induced in
MKN74 cells using 10 ng/mL TGF-1 for 2 days. Transient siRNA knockdown of
ANGPTL4 was performed on MKN74 and MKN74snaiier (MKN74saNGPTLA and
MKN74snai1ER: AANGPTL4, respectively) using SMARTpool ON-TARGETplus siRNA in

accordance with the manufacturer’s recommendations. DharmaFECT 1 transfection reagent



was used (GE Healthcare Dharmacon, USA). SMARTpool ON-TARGETplus siRNA is a

mixture of 4 siRNA provided as a single reagent.

Human tumor biopsies. Human frozen tissue biopsies from head and neck, breast, gastric

and colon were purchased from Proteogenex, USA (Table S2).

Protein Extraction and Immunoblot Analysis. Proteins were isolated in cold M-Per
Mammalian Protein Extraction Reagent (Thermo Scientific) and normalized using the
NanoDrop 3300 Spectrophotometer (Thermo Scientific). Protein bands were resolved using
SDS-PAGE gels and later transferred onto low fluorescence PVDF membranes (Merck
Millipore, USA). All loading controls for immunoblot analyses were obtained from the same
sample. Immunoblot membranes were blocked using 0.5 Odyssey Blocking Buffer (LI-
COR Biotechnology, USA), probed with the respective primary antibodies at 4 °C in 1x
Blocking Buffer in TBST [50 mM Tris-HCI, 150 mM NaCl, 0.1% Tween-20, pH 7.6] and
later with its respective secondary antibody for 1 h at room temperature, dried and scanned
using the CLx scanner and Image Studio V2.1 (LI-COR Biosciences, USA). Loading controls

were obtained from the same sample.

RNA Extraction and real-time PCR. Total RNA was extracted using TRIzol (Invitrogen,
USA) and was reverse transcribed using iScript Reverse Transcription Supermix according to
the manufacturer’s protocol (Bio-Rad, USA). Quantitative PCR (qPCR) was performed as

previously described. Primer sequences are summarized in Table S2.



Glycolysis analysis. Extracellular acidification rate (ECAR) was measured in real-time using
a XF96 flux analyzer (Seahorse Bioscience, USA). Cells were seeded on 96-well microplates.

All measurements were normalized against total protein content from cell lysates.

Fatty Acid Oxidation Assay. Cells were induced into EMT with TGFf1 for 2 days and
performed fatty acid oxidation assay using the MitoXpress FAO Kit as per manufacturer’s

protocol (Sapphire North America, USA).

ATP quantification. ATP level in the cancer cells were quantified using the ATP
determination assay kit (Invitrogen, USA) as per manufacturer protocols. Briefly, ATP was
released from the cells using somatic cell lysis buffer (Sigma Aldrich, USA) after treatment
for indicated time. ATP levels were assayed, and the luminescence readings were taken using
a GloMax 20/20 luminometer (Promega, USA). Luminescence readings were plotted against
an ATP standard curve to obtain the actual ATP concentration followed by normalization to

the protein concentration.

Fluorescence efflux assay

The activities of the multidrug resistance proteins MDR 1, MRP and BCRP were
measured using eFluxx-ID Green Multidrug Resistance Assay Kit according to the
manufacturer’s instructions (ENZ-51029-K100, Enzo Lifesciences, Farmingdale, NY).
Briefly, single cell suspensions were harvested and equal numbers of cells (2x10°/condition)
were resuspended in full media containing either DMSO or specific inhibitors (Verapamil:
ABCBI inhibitor; MK-571: ABCCI inhibitor; Novobiocin: ABCG?2 inhibitor; 200 um) and
incubated for 10 min at 37°C. EFLUXX-ID® Green Detection Reagent was then added and

incubated at 37 °C for 40 min before FACS analysis using BD Accuri C6 flow cytometer



(BD Biosciences, USA). Data were analyzed using FlowJo and plotted based on mean

intensity.

In vivo induction of EMT. Six-week-old male NSG mice (NOD.Cg-Prkdcscid
I12rgtm1Wjl/SzJ) were injected subcutaneously with 1x10® MKN74snai1Er:shANGPTL4 Cells
resuspended in Matrigel. All mice were injected intraperitoneally with 4-OHT (4 mg/kg) after
a week. The mice were then randomly divided into two subgroups and fed on either normal
chow or Dox diet (625 mg/kg, ENVIGO, Huntingdon, UK). Cisplatin (4 mg/kg/week)

treatment were administered to all mice from week 3.

Flow cytometry. Fresh tissue samples were dissociated using the gentleMACS Dissociator
(Miltenyi Biotec, Germany) according to the manufacturer’s protocol. Tissue homogenates
were filtered using a 700 pm nylon cell strainer and washed before incubating with primary
antibodies. Flow cytometry was performed using Accuri C6 Flow Cytometer (BD

Biosciences, USA) and analyses were completed on FlowJo v10.0.7 (FlowJo LLC, USA).

Tissue processing and immunofluorescence. Fresh tissue samples were harvested, fixed in
4% paraformaldehyde, dehydrated and embedded in paraffin as previously described[5, 6].
Tissue sections were rehydrated and antigen-retrieved before incubation in 3% normal goat
serum for 1 h, then incubated with primary antibodies overnight at 4 °C. Subsequently, tissue
sections were washed and incubated with secondary Alexa Fluor 488-conjugated antibodies

(Invitrogen, USA) and mounted with Hoeschst 33342 dye (Life Technologies, USA).

Kinase inhibitor array. MKN74 cells were treated with 95 different kinase inhibitors (SYN-

2103; Synkinase, Australia) in the absence and presence of rh-cANGPTL4 (10 pg/mL) for 6 h.



Total RNA was isolated, and reverse transcribed using the iScript Reverse Transcription
Supermix. qPCR was done using the KAPA™ SYBR gPCR Universal Master Mix

(KAPABiosystems). The qPCR primer sequences are listed in Table S3.

Partek and IPA. Microarray data were analysed using Partek Genomic Suite (v6.6) to
generate heat map. Ingenuity Pathway Analysis (IPA) software was used to conduct pathway

analysis and map downstream signalling molecules.

Chromatin-immunoprecipitation (ChIP). The qChIP primer sequences were designed based
on putative binding sites of c-MYC and NF-kB detected by JASPAR database [7] or from
published work [8]. ChIP experiments were carried out as previously described [4, 9]. Sonicated
chromatin complexes were immunoprecipitated using antibodies against p65(NF-kB) or p-c-
Myc. Immunocomplexes were affinity precipitated by Protein A/G Sepharose (Santa Cruz,

USA). The ChIP primer sequences are in Figure S3.

Statistical analysis. Statistical analyses were performed using two-tailed Mann-Whitney U
tests using the GraphPad Prism software (La Jolla California, USA). A p-value < 0.05 denote

statistically significant differences between means.



Supplementary Figure Legends

Figure S1. Three in vitro models of EMT

(A-C) Relative fold change in mRNA levels of EMT markers (top panel) and immunoblot
analysis of E-cadherin and Snai2 expression (bottom panel) in MKN74 cells exposed to
hypoxia (1% O2) (A), TGF-B (B), as well as in MKN74snaiier cells (C) treated with 4-
hydroxytamoxifen (4-OHT) at indicated time points. MKN74snai1Er is a transgenic MKN74
cell line carrying a Snail-ER transgene that allows direct initiation of EMT by 4-OHT.
Epithelial-associated genes (E-cadherin, CDHI; discoidin domain receptor 1, DDR1;
receptor-tyrosine kinase, ErBb3) and mesenchymal-associated genes (Snail; zinc finger E-
box binding homeobox 1, ZEB-1). TATA-box binding protein (TBP) was used a
housekeeping gene for real-time PCR. B-tubulin protein was used a loading and transfer
controls for immunoblot analysis. Data are represented as mean=s.d. from at least three
independent experiments. Loading controls for the immunoblot analyses were from the same
sample.

(D) FACS analysis of cell surface expression of ABCBI1 (left panel), ABCC1 (middle panel)
and ABCG?2 (right panel) in hypoxia- and TGF-B1-induced EMT of MCF-7 cells. Data are

represented as mean#s.d. from n=3 independent experiments.

Figure S2. Increased expression of ABC transporters and cANGPTL4 during EMT of
different cancer cell lines and at various stages of human cancers.

(A-C) Relative protein level of ABCB1 and cANGPTL4 in hypoxia- and TGFB1-induced
EMT of MKN74 and in 4-OHT-induced EMT of MKN74snailier (A), in TGFB1-induced
EMT of amely skin squamous cell carcinoma HSC and 114, hepatocarcinoma HepG2 and
breast cancer MCF7 cells (B), and in various stages of cancer (C). Comparison was made

against respective stage I samples. Representative immunoblot pictures and densitometric



quantification plots are shown. Loading controls (B-tubulin or GADPH) for the immunoblot
analyses were from the same sample. Data are represented as meants.d. from n=3

independent experiments. *P<0.05, ** P<0.01.

Figure S3. Metabolic flexibility in cancer cells undergoing EMT.

(A) Heat map representation of commonly regulated genes across the three EMT models
(control vs. ANGPTL4-knockdown) over the indicated time points. Green: down-
regulated; Red: up-regulated; White box: groups of genes that are differentially regulated
in ANGPTL4-knockdown cells compared to control cells.

(B) FACS analysis of the fluorescent glucose analog 2-NBDG uptake in MDA-MB-231
(breast) and A549 (lung) cell lines treated with or without neutralizing antibody against
ANGPTL4 (a-cANGPTLA4) or in control (Scrambled) and ANGPTL4-knockdown
(AANGPTL4) A-5RT3 (skin) and MKN74 (stomach) cell lines (left panel). Relative
mRNA and protein levels of ANGPTL4 in control (Scrambled) and ANGPTL4-
knockdown (AANGPTL4) A-5RT3 and MKN74 cells (right panel). Data are represented as
meants.d. from n=5 independent experiments. *P<0.05, ** P<0.01.

(C) Extracellular acidification rate of MKN74snai1er:shanGpTL4 cells after indicated treatments.
Values were normalised to total cellular protein. Values are represented as mean#s.d. from at
least three independent experiments.

(D-G) Cellular ATP concentration (D-E) and relative fluorescent dyes efflux (F-G) in
MKN74ctre and MKN74aanGerLa (D, F), and MKN74snai1ERr:shaNGPTL4 and MKN74snailER
cells (E, G) after indicated treatments. ATP concentration was determined from a standard
curve using pure ATP. Values were normalised to total cellular protein. Values are
represented as mean#s.d. from at least three independent experiments. Veh: vehicle; Blocking

antibody against ANGPTL4: a-cANGPTLA4.



Figure S4. ANGPTL4 upregulates ABC transporters expression via PI3K/AKT,
MEK/ERK, c-Myc and NF-kB.

(A) Relative fold change in mRNA levels of indicated ABC transporters in indicated MKN74
cells after 6 h exposure to recombinant cANGPTL4 protein (rh-cANGPTL4) treatment (left
panel). MKN74 cells whose endogenous c-Myc was suppressed by siRNA (siMYC) and/or
treated IKK2 Inhibitor IV (IKK2 Inh). We showed that th-cANGPTL4 upregulated the
mRNA level of seven of these ABC transporters. The knockdown efficiency for cMYC was
determined by qPCR and western blot (right panel). B-actin as loading control was from the
same samples. Data are represented as mean=s.d. from n=3 independent experiments.
*P<0.05, ** P<0.01. n.s. not significant.

(B) A schematic illustration of the rationale behind the kinase inhibitor array, which led up to
mapping the pathway in Figure 4a. When MKN74 cells were treated with th-cANGPTLA4,
ABC transporter gene expression was increased (left panel). Kinase inhibitors (XXn) that
negated this up-regulation of ABC transporters in the presence of rh-cANGPTL4 meant that
these kinases were involved in the ANGPTL4-mediated regulation of MDR1 expression
(middle panel). Conversely, the addition of kinase inhibitors that did not affect the increase in
ABC transporters expression in the presence of th-cANGPTL4 (right panel) suggested that
the target kinase was not involved in ANGPTL4-mediated signaling of ABC transporters.
(C) Relative mRNA level of ABCBI1 after treatment with various kinase inhibitors from a
Kinase Library (#Synkinase-SYN-2103). Values denotes mean fold change in ABCB1
expression from n=3 independent experiment. All qgPCR was performed in triplicates.

*P<0.05, ** P<0.01, *** P<0.001.



Figure SS. Specificities of quantitative ChIP (qChIP) PCR.
The ChIP primer sequences and the annealing temperature (Tm) used for qChIP of the seven
ABC transporters were indicated. The melting curve analysis were performed to check the

specificities of the qChIPs

Figure S6. Alteration in ANGPTL4 based on TCGA database.

(A) Frequency distribution for cases with ANGPTLA4 alteration across TCGA projects.
(B) Percentage of cases in TCGA database with alterations in NF-kB, c-MYC and
ANGPTLA.

(C) Survival curves for cases with ANGPTL4 alteration and those without ANGPTL4
alteration but with NF-kB and c-MYC alteration. Eight cases are dropped from 348 due to

lack of survival data.
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Table S1. ChIP transcription binding site details

Target Transcription | Putative Binding | Putative Binding | Functional (as
Gene Factor Site Location Site Sequence verified by qChlP)
ABCB1 NF-kB -1734 AGGGAGACCCCCT v
c-Myc -1087 CCATGTGACC v
c-Myc +1663 CATGTG v
ABCC1 NF-kB -3475 TGGGGTTTCCT v
c-Myc +245 GCCGCGTGAG v
c-Myc +933 GCCGCGTGCC v
ABCC2 NF-kB -3676 GGGAAATTCTC v
NF-kB -2930 GGGTATTTTCA X
c-Myc -665 CATGTGCC X
c-Myc +333 GAACAAGTGGT X
ABCC4 NF-kB -2084 TGGGGTTTCACCA X
c-Myc -746 CATGTG v
ABCC5 NF-kB -2633 TGGTGAAACCCCG v
NF-kB -1963 GTGAAACCCC v
ABCC6 NF-kB -2427 AGGGGGTACACCC X
NF-kB -2105 AGGGTGTACCCC v
ABCG2 NF-kB -1774 AGGTGATCCACCT v
c-Myc -173 GACACGTG v
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Table S2. Human tumor biopsies details

1 Histological
Sample Sex | Age | Diagnosis l§t0 ogl.ca Grade TNM Stage
Source diagnosis
Breast F 51 cancer mﬁltratl.ng ductal G2 T1cNOMO I
carcinoma
Breast F 62 cancer 1nﬁ1tratlpg lobular G2 T2N3aMO | IIIC
carcinoma
Breast to F 59 | metastases mﬁltratl.ng ductal N/A recurrent
ovary carcinoma
Colon M 66 cancer adenocarcinoma Gl T2NOMO |
Colon M 80 cancer adenocarcinoma Gl T3N1MO 11IB
Colon to )
lung F 42 | metastases adenocarcinoma N/A recurrent
Stomach | M 64 cancer adenocarcinoma G2 T2NOMO 1B
Stomach | M 58 cancer adenocarcinoma G3 T3IN2MO 1A
Tongue M 64 cancer Squarnos cell G2 T2NIMO III
carcinoma
Tongue M 58 cancer squamous cell Gl T2NOMO II
carcinoma

12



Table S3. Real-time qPCR Primers

Genes Forward Sequence (5’ to 3’) Reverse Sequence (3’ to 5)
18S GTAACCCGTTGAACCCCATT CCATCCAATCGGTAGTAGCG
ANGPTL4 TCCAACGCCACCCACTTAC TGAAGTCATCTCACAGTTGACCA
CDH1 GCCGAGAGCTACACGTTCA GACCGGTGCAATCTTCAAA
MDR1 GGTCTTTCCACTAAAGTCGGAGT TCCCCTTCAAGATCCATCC
DDR1 CACTCCGCTCCCTGTGTC AGAGGTGCGACTGGAACAA
ERBB3 CTGATCACCGGCCTCAAT GGAAGACATTGAGCTTCTCTGG
Snail GCCTTCAACTGCAAATACTGC CTTCTTGACATCTGAGTGGGTC
TBP GCTGGTTATCGGGAGTTGG ACTGGCCTGGTGTCCTAGAG
hTBP GTGGGGAGCTGTGATGTGAA GGGAGGCAAGGGTACATGAG
ZEB1 GCCAACAGACCAGACAGTGTT TCTTGCCCTTCCTTTTCCTG

13
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