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The characteristics of bone disseminated cells of 4T1
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Abstract: Based on bone metastasis potential of mouse breast cancer 4T1 cells, the bone disseminated breast
tumor cells 4T1 (B-4T1) were acquired through the screening of 6-mercaptopurine. The characteristics of B-4T1
were studied by morphological observation, proliferation assay, expression of epithelial and mesenchymal cell
markers detection, transcriptome sequencing, and tumor formation experiments. The results showed that B-4T1
was round and spindle-shaped than primary 4T1 cells, and its proliferation rate was reduced, as well as epithelial
cell adhesion molecule (EpCAM) and E-cadherin expression. The transcript level of N-cadherin was increased in
the B-4T1, but not vimentin, indicating that B-4T1 had partial epithelial mesenchymal transition. Besides, B-4T1
had higher fatty acid metabolism and better tumor formation capacity. This study lays the experimental foundation
for the basic study of metastasis in breast cancer. All animal experiments in this paper were conducted in
accordance with the standards of the Animal Ethics Committee of China Pharmaceutical University.
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Table 1 Sequence of RT-PCR primers. Actb: Actin beta; Zebl: Zinc finger E-box binding homeobox 1; Zeb2: Zinc finger E-box binding
homeobox 2; Acox1: Acyl-coenzyme A oxidase 1; Hadh: Hydroxyacyl-coenzyme A dehydrogenase; Acaa2: Acetyl CoA acyltransferase 2;
Cptla: Carnitine palmitoyltransferase 1a; Aldh3a2: Aldehyde dehydrogenase 3 family member A2

Gene Primer sequence (5’ to 3") Gene Primer sequence (5’ to 3")
Actb Forward ~ ACCACACCTTCTACAATGAG Zebl Forward ~ GCTGGCAAGACAACGTGAAAG
Reverse ~ ACGACCAGAGGCATACAG Reverse ~ GCCTCAGGATAAATGACGGC
E-cadherin Forward CAGGTCTCCTCATGGCTTTGC Zeb2 Forward ~ ATTGCACATCAGACTTTGAGGAA
Reverse ~ CTTCCGAAAAGAAGGCTGTCC Reverse =~ ATAATGGCCGTGTCGCTTCG
N-cadherin Forward ~AGCGCAGTCTTACCGAAGG Aldh3a2 Forward ~GCGGAGGATGGTGCAAGAG
Reverse ~ TCGCTGCTTTCATACTGAACTTT Reverse  CATTGAGTTCACTTTTGCTCAGG
Vimentin Forward ~ CGGCTGCGAGAGAAATTGC Acox1 Forward CCGCCACCTTCAATCCAGAG
Reverse ~ CCACTTTCCGTTCAAGGTCAAG Reverse ~ CAAGTTCTCGATTTCTCGACGG
Snail Forward CACACGCTGCCTTGTGTCT Hadh Forward TCAAGCATGTGACCGTCATCG
Reverse ~ GGTCAGCAAAAGCACGGTT Reverse ~ TGGATTTTGCCAGGATGTCTTC
Snai2 Forward TGGTCAAGAAACATTTCAACGCC Acaa2 Forward  CTGCTACGAGGTGTGTTCATC
Reverse ~ GGTGAGGATCTCTGGTTTTGGTA Reverse ~ AGCTCTGCATGACATTGCCC
Twistl Forward ~ GGACAAGCTGAGCAAGATTCA Cptla Forward ~CTCCGCCTGAGCCATGAAG
Reverse ~ CGGAGAAGGCGTAGCTGAG Reverse ~ CACCAGTGATGATGCCATTCT
Twist2 Forward ~ CGCTACAGCAAGAAATCGAGC
Reverse ~ GCTGAGCTTGTCAGAGGGG

W E S5, I 60 umol-L" 6-TG 15 77 3 £ 7% 2 B 3G T K T 4T (B 1C). KPR S0 45 R WK,
TR, HEEAMAE 6-TGEH T RATIT, M4T1 48R B-4T1 40 fiT# e /1 51K (B 1D E).
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Figure 1 The extraction and in vitro function of bone disseminated breast tumor cells. A: Schematic representation of the extraction of
B-4T1; B: The morphological features of B-4T1 (scale bar = 20 pum); C: Cell proliferation of 4T1 and B-4T1 was assessed by
sulforhodamine B (SRB); D, E: Cell migration of 4T1 and B-4T1 was examined by wound healing test. "P < 0.05, ""P < 0.001
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Figure 2 Transcriptome features of in vitro cultured bone disseminated breast tumor cells. A: Volcano map of differential genes (g value <

0.05, absolute fold change > 2, red represents of upregulated genes and blue represents of upregulated genes); B: Heatmap of differential

genes; C: Top 30 of pathway enrichment by KEGG analysis
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Figure 3 The tumor capacity of B-4T1. A: The tumor growth of B-4T1 and 4T1 in Balb/c mice; B: The photograph of tuomrs after
dissection; C: The tumor weight of 4T1 and B-4T1; D: The photograph of spleens of the indicated tumor bear mice; E: The spleen index of
healthy control, 4T1 and B-4T1; F: The percentage of CD3" cells in spleen; G: The percentage of CD11b'Ly6G in CD11b" cells; H:
Percentage of CD11b'Ly6G" MDSC in CD45" cells in the blood; I: Percentage of CD3" cells in CD45 cells in the blood. PMN-MDSC:
Polymorphonuclear-myeloid derived suppressor. ‘P < 0.05, P < 0.01, ""P < 0.001
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Figure 4 The epithelial mesenchymal transition (EMT) chacteristic of B-4T1. A: The protein level of epithelial cell adhesion molecule

(EpCAM) was determined by flow cytometry; B, C: mRNA transcript levels of E-cadherin (E-cad), N-cadherin (N-cad), vimentin (Vim),

Snail, Snai2, Twistl, Twist2, Zebl and Zeb2 were assessed in 4T1 and B-4T1 cells, as well as their tumors upon quantitative reverse

transcription polymerase chain reaction with specific primers and f-actin as a house-keeping gene; D: Kaplan-Meier overall survival curves

of patients with breast cancer with high (n = 268) and low (n = 268) expressions of Twistl mRNAs in the GEPIA database (log-rank test).

"P<0.05,"P<0.01,""P<0.001
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Figure 5 Transcriptome features of B-4T1 tumor. A: Volcano map of differential genes (¢ value < 0.05, absolute fold change > 2, red

represents of upregulated genes and blue represents of upregulated genes); B: GSEA analysis of the enrichment pathway of B-4T1 tumor; C:

Heatmap of representive genes of fatty acid metabolism in 4T1 and B-4T1 tumors; D, E: RT-qPCR assay of genes included in the pathway

of fatty acid metabolism in cells and tumor tissues, respectively; F: Kaplan-Meier overall survival curves of patients with breast cancer with

high (n = 268) and low (1 = 268) expressions of Cptla mRNAs in the GEPIA database (log-rank test). "P < 0.05, “P < 0.01,
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