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Secreted LGALS3BP facilitates distant metastasis of tamoxifen-resistant breast cancer cells
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Supplementary Methods 

Cell lines and cell culture
The letrozole-resistant (MCF7/Let-R1), and parent MCF7 subline (MCF7/Let-S) were obtained from Ximbio (UK) (Hole et al., 2015). MCF7/Let-R1 cells were maintained in phenol-red-free DMEM/F12 supplemented with 10% newborn calf serum, 2.5 mM Glutamax, 6 ng/ml insulin, and 0.1 µM testosterone. MCF7/Let-S cells were maintained in phenol-red-free Dulbecco's modified Eagle's medium (DMEM):F12 (1:1) containing 1% fetal bovine serum (FBS), 2 mM Glutamax (Gibco-Invitrogen), and 6 ng/ml of insulin. The letrozole-resistant cells were maintained in the media supplemented with 1 µM letrozole (L6545, Sigma). Whenever estradiol (E2) was treated, the cells were adapted to the media containing 5% charcoal-stripped FBS (Gibco-Invitrogen) for one passage before performing experiments. To assess the survival ability, surviving cells were fixed with 4% formaldehyde (Sigma), stained with 0.5% crystal violet, washed with distilled water, dissolved in 100% methanol, and absorbance was measured by spectrophotometry.




Supplementary Table 1. Oligonucleotide sequences used in the present investigation.
	Gene
	Accession 
number
	          Nucleotide sequence
	Species
	Purpose

	LGALS3BP
	NM_005567
	Sense
Antisense
	5'- ATGAGTGTGGATGCTGAGTG -3'
5'- GATGTCAATCCTTCGGGAGTAG -3'
	Human
	qRT-PCR
primer

	LAMC2
	NM_005562
	Sense
Antisense
	5'- GGCCAGGTGGTTGTCTTATT -3'
5'- GGGTCCAGATCCTTGATCATTC -3'
	Human
	

	MFGE8
	NM_001114614
	Sense
Antisense
	5'- GGACAGGAAAGGGCAAAGTA -3'
5'- TGGGAATGTGATGTGTGAGAG -3'
	Human
	

	SEMA3E
	NM_001178129
	Sense
Antisense
	5'- TTGCTTCCCGCCTGTTTAT -3'
5'- CTTTCTCTCTCCCTTCGTCTTTC -3'
	Human
	

	EFNB2
	NM_001372056
	Sense
Antisense
	5'- AGACGGGTATTGTTGGGAAAG -3'
5'- GCTCGGAGCTGTGTATCTTATT -3'
	Human
	

	CTSH
	NM_001319137
	Sense
Antisense
	5'- CCAGGGCAAGGATGGTTATT -3'
5'- ATCGCTTCCTCGTCATAGATTG -3'
	Human
	

	SERPING1
	NM_000062
	Sense
Antisense
	5'- CCTTGTCCTCCTCAATGCTATC -3'
5'- CCACAGGGTACTTCTTGCTATT-3'
	Human
	

	TFPI
	NM_001032281
	Sense
Antisense
	5'- CTGCATCCTTCCCATCAGTATT -3'
5'- GGTGAGGTTGAAGGTTGTAGTT -3'
	Human
	

	β-actin
	NM_001101
	Sense
Antisense
	5'- CGTGGGCCGCCCTAGGCACCA -3'
5'- TTGGCTTAGGGTTCAGGGGGG -3'
	Human
	

	LGALS3BP promoter ERE
	
	Sense
Antisense
	5'- AGCAGCCAATCCCGGAAGAC -3'
5'- TTCCAGCCACAGGATCCCTC -3'
	Human
	ChIP
primer

	shLGALS3BP
	
	Sense

Antisense
	5'- CCGGTCAGTCTGCCCTTGTCACTGATA
TCAGTGACAAGGGCAGACTGATTTTTG -3'

5'- AATTCAAAAATCAGTCTGCCCTTGTCACT
GATATCAGTGACAAGGGCAGACTGA -3'
	Human
	Lenti virus production





Supplementary Table 3. Full names of genes annotated in in Figure 1

	Gene
	Full name

	CRISP3
	Cysteine Rich Secretory Protein 3

	LGALS3BP
	Galectin-3 binding protein

	SELL
	Selectin L

	AGR2
	Anterior Gradient 2

	ASPH
	Aspartate Beta-Hydroxylase

	TFPI
	Tissue Factor Pathway Inhibitor

	OAF
	Out At First Homolog

	CP
	Ceruloplasmin

	CLEC3A
	C-Type Lectin Domain Family 3 Member A

	DHX38
	DEAH-Box Helicase 38

	IFNL2
	Interferon Lambda 2

	IFNL3
	Interferon Lambda 3

	MFGE8
	Milk fat globule-EGF factor 8 protein

	CADM4
	Cell Adhesion Molecule 4

	LAMC2
	Laminin Subunit Gamma 2

	PCDHA2
	Protocadherin Alpha 2

	CD59
	CD59 Molecule

	LOXL2
	Lysyl Oxidase Like 2

	SEMA3E
	Semaphorin 3E

	PDGFA
	Platelet Derived Growth Factor Subunit A

	EFNB2
	Ephrin B2

	STAT1
	Signal Transducer And Activator Of Transcription 1

	CTSH
	Cathepsin H

	POFUT1
	Protein O-Fucosyltransferase 1

	HTATIP2
	HIV-1 Tat Interactive Protein 2

	CD109
	CD109 Molecule

	SERPING1
	Serpin Family G Member 1

	GAS6
	Growth Arrest Specific 6





Supplementary Figures
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Supplementary Figure 1. TAMR secretome Venn diagram and GO Cellular Component and Biological Process analysis
(A) Venn diagrams showing the overlapping genes enriched and downregulated in the MCF7/TAMR-1 and MCF7/TAMR-8 secretome compared to MCF7/S0.5 cell secretome (fold change ≥ 2 or ≤ 0.5). (B) GO Cellular Component analysis for the 176 upregulated genes in the TAMR secretome. Bar graph showing the most enriched cellular components based on p-value. The number of annotated genes in each ontology term is shown in parenthesis. (C) GO Biological Process analysis for the 266 downregulated genes in the MCF7/TAMR (fold change ≤ 0.5). Bar graph showing the most enriched biological process based on p-value. The number of annotated genes in each ontology term is shown in parenthesis.
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Supplementary Figure 2. Western blot quantification of E2-dependent LGAL3BP in the MCF7/TAMR cells
(A and B) Western blot band intensities of Fig.3A (A) and Fig.3C (B) were each quantified and normalized by intensity of corresponding -actin band. *, P< 0.05, **, P< 0.01 and ***, P< 0.001.
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Supplementary Figure 3. LGAL3BP is increased in the letrozole-resistant MCF7 cells
(A) Whole cell lysates obtained from Let-R1 cells and their parental Let-S cells were subjected to western blotting (upper left). The proteins in the culture supernatants were TCA precipitated and immunoblotted with anti-LGALS3BP antibodies (lower left). Band intensity was quantified and normalized by intensity of corresponding -actin band (right). (B) The amounts of LGALS3BP in the culture supernatants were measured by ELISA. (C) Expression of LGALS3BP was visualized by green immunofluorescence. The nuclei were stained with DAPI. Scale bars: 20 μm. (D and E) The MCF7/Let-R1 cells and their parental cells were treated with 1 and 10 nM of E2 for 24 h. The whole cell lysates or total RNA were obtained and subjected to western blotting (D) or qPCR analysis (E), respectively. Data presented as mean ± SD (n=3 for B and D, n=4 for A and E). *, P < 0.05; **, P < 0.01, and ***, P < 0.001.
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Supplementary Figure 4. The expression of LGALS3BP in the MCF7 sublines and analysis on their tamoxifen-sensitivity and attachment ability.
(A) Expression levels of LGALS3BP proteins in the MCF7/TAMR-8-shScramble and MCF7/TAMR-8-shLG sublines were assessed by western blotting. (B) The cell growth of MCF7/TAMR-8-shScramble and MCF7/TAMR-8-shLG sublines 3 days after seeding was determined using MTT assay. (C) The cells were allowed to adhere to a cell culture plate. After 7 hours, images were taken to compare their attachment to the plates. Scale bars = 500 μm. (D) Attachment of the shLG #1 cells treated with recombinant LGALS3BP protein was evaluated by staining with crystal violet 2 h after seeding. Data presented as mean ± SD. **, P< 0.01, and ***, P< 0.001 (n=3).
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Supplementary Figure 5. Tumor weight and representative images of xenograft tumors.
(A) Tumor weights of MCF-7/S0.5 or TAMR-8 cell xenograft tumors were measured at the end of the xenograft experiment (left). Representative tumor images for MCF-7/S0.5 or TAMR-8 cell xenograft tumors are shown (right). (B) LGALS3BP stained areas from images taken at x400 magnification from S0.5 and TAMR-8 primary tumor sections were quantified using ImageJ. Data presented as mean ± SD (n=9-10). (C) Tumor weights of MCF7/TAMR-8-shScramble or MCF7/TAMR-8-shLG cell xenograft tumors were measured at the end of the xenograft experiment (left). Representative tumor images for MCF7/TAMR-8-shScramble or MCF7/TAMR-8-shLG cell xenograft tumors are shown (right). (D) LGALS3BP stained areas from images taken at x400 magnification from shScrb and shLG primary tumor sections were quantified using ImageJ. Data presented as mean ± SD (n=9). (E) Insets showing CD31 stained areas of shScrb and shLG primary tumors are shown. Scale bars = 100 μm and 20 μm for inset. *, P< 0.05, **, P< 0.01 and ***, P< 0.001.
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