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Fig. S1. Polystyrene (PS) exposure promotes cell proliferation.

(A) Representative microscopy images showing accumulation of fluorescent green-labeled
microplastic (MP) polystyrene (PS) in gastric tissues (magnification, 20%; scale bar, 100 ym).
BALB/c nude mice were exposed to fluorescent green PS (1.72 x 10* particles /mL) daily for 4
weeks. The accumulation of fluorescent green-PS was identified via confocal microscopy of the
harvested gastric tissues. We found that fluorescent green-PS was deposited in gastric tissues
(magnification, 20x; scale bar, 100 um).

(B-C) Microscopy images of AGS, MKN1, MKN45, and KATOIII cells with/without PS exposure
and proliferation. PS exposure induced increased proliferation in AGS, MKN1, MKN45, and
KATOIIl cells compared with the control (mean + standard deviation [SD], * P < 0.05,

magnification, 20x%; scale bar, 100 um).
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Fig. S2. PS exposure increased N-cadherin and decreased E-cadherin expression.
(A) In vitro migration and invasion assays. Bar graphs represent the average number of cells on
the underside of the membrane, normalized to the control condition. PS promoted invasion and

migration in every gastric cancer cell line (Magnification, 20%; mean * standard deviation [SD],
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*P < 0.05, ** P <0.005, n.s., not significant. Student’s t-test).

(B) Immunocytochemistry images showing gastric cancer cells stained for E-cadherin and N-
cadherin. PS exposure (10 uym diameter, 8.61 x 10° PS particles/mL, 4 weeks) decreased E-
cadherin levels in AGS and KATOIIIl cells and increased N-cadherin level in AGS and KATOIII
cells (magnification, 40x; scale bar, 20 uym).

(C) Flow cytometry histograms of N-cadherin expression in gastric cancer cell lines with PS
exposure. PS exposure upregulated N-cadherin expression in gastric cancer cells.

(D) Quantitative polymerase chain reaction (QPCR) analysis of N-cadherin mRNA expression.
MRNA expression of N-cadherin increased after PS exposure (*P < 0.05, ** P < 0.005).

(E) Western blot analysis of N-cadherin and E-cadherin expressions with PS exposure.
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Fig. $3. PS exposure promoted upregulation of CD44 expression.

(A)

Immunocytochemistry staining showing CD44 expression

in gastric cancer cells

(magnification, 40x; scale bar, 20 um).

(B) Flow cytometry analysis of CD44 expression in gastric cancer cell lines. PS exposure for 4

weeks increased CD44 expression.

(C) Quantitative polymerase chain reaction (QPCR) analysis of CD44 mRNA expression (*P <



50 0.05, **P < 0.005, n.s., not significant).
51 (D) Western blot analysis of CD44 expression in cells.
52
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Fig. S4. PS exposure increased N-cadherin and CD44 expression in a PS concentration-
dependent manner.

(A) Immunocytochemistry images showing gastric cancer cells stained for E-cadherin and N-
cadherin. PS exposure (10 pm diameter, 8.6 x 10* to 8.61 x 10° particles/mL, daily for 4 weeks)
increased N-cadherin expression in NCI-N87 (magnification, 20x; scale bar, 20 um).

(B) The analysis of mean fluorescent intensity (MFI) of E-cadherin and N-cadherin. (mean £ SD,
n.s; not significant, **P < 0.005, Student’s f-test).

(C) gPCR analysis of N-cadherin mRNA expression in PS-exposed (mean = SEM, n.s; not
significant, *P < 0.05, **P < 0.005, Student’s f-test).

(D) Immunocytochemistry images showing gastric cancer cells stained for CD44. PS exposure
(10 um diameter, 8.6 x 10* to 8.61 x 10° particles/mL, daily for 4 weeks) increased CD44
expression in NCI-N87 (magnification, 20x; scale bar, 20 ym).

(E) The analysis of mean fluorescent intensity (MFI) of CD44. (mean £ SD, n.s; not significant,
**P < 0.005, Student’s t-test).

(F) gPCR analysis of CD44 mRNA expression in PS-exposed cells (mean + SEM, n.s; not
significant, *P < 0.05, **P < 0.005, Student’s t-test).
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Fig. S5. PS exposure promoted drug resistance in gastric cancer cell line.

(A) Dose-response curve to chemotherapy drugs upon PS exposure in NCI-N87 cells. (10 pym
diameter, 8.61 x 10° particles/mL, daily for 4 weeks). All data presented are significant,
determined using a Student's f-test, except those marked with “n.s.”

(B) IC50 values. PS exposure considerably increased the ICsq values in NCI-N87 cells.

(C) CD44-induced drug resistance following PS exposure (10 pm diameter, 8.61 x 10°
particles/mL, daily for 4 weeks) in AGS, MKN1, MKN45, and KATOIII cells. The cytotoxicity of
bortezomib, cisplatin, paclitaxel, gefitinib, lapatinib, and sorafenib was measured as follows:

Acytotoxicity = cytotoxicity with PS - cytotoxicity without PS.



81 Each value is represented as a percentage of drug vehicle control (dimethyl sulfoxide [DMSO]
82  or phosphate-buffered saline [PBS]). (* P < 0.05, ** P < 0.005).
83
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Fig. S6. Polystyrene (PS) exposure promoted upregulation of PD-L1 expression.

(A) Immunocytochemistry staining of PD-L1 in gastric cancer cells with/without PS

(Magnification, 40x; Scale bar, 20 ym).

(B) Flow cytometry histograms of PD-L1 expression in gastric cancer cell lines. PS exposure for

4 weeks dramatically increased PD-L1 expression.

(C) gPCR analysis of PD-L1 mRNA expression. (*P < 0.05, **P < 0.005).
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93  Fig. S7. PS accelerated tumor growth.
94  Individual tumor size for PS-exposed NCI-N87 xenograft mouse models.
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Fig. S8. PS promoted gene expression change in gastric tissue.

(A) Schematic of isoform switch analysis. The ratio of the sum of FPKMs of gene isoforms (for
genes with isoforms) was calculated using the switch method (* P < 0.05). Finally, 1162 genes
with 1529 events were identified (see also Table S3).

(B) The distribution of AFR change for individual gene

(C) Representative genes showing changes in AFR > 0.8 and AFR < -0.8

(D) gPCR analysis of ASGR2 mRNA expression in PS-exposed AGS, MKN1, MKN45, and
KATOIII. (**P < 0.005)
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Fig. S9. Knockdown of ASGR2 by siRNA in AGS, MKN1, MKN45, and KATOIII
(A) Knockdown of ASGR2 by siRNA in AGS, MKN1, MKN45, and KATOIIl (* P < 0.05, ** P <

0.005).

(B) gPCR analysis of N-cadherin, CD44, and PD-L1 mRNA expression in PS-exposed cell-line
with knockdown of ASGR (*P < 0.05, **P < 0.005).

(C) Knockdown of ASGR2 in AGS, MKN1, MKN45, and KATOIII proliferation.

(D) In vitro migration and invasion assays. Bar graphs represent the average number of cells on
the underside of the membrane, normalized to the control condition. sSiASGR suppressed the
migration and Invasion of AGS, MKN1, MKN45, and KATOIII cells (magnification, 20x; * P <
0.05, ** P < 0.005, n.s., not significant).
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Fig. S10. Western blotting of Her2 expression in gastric cancer cells.

(A) The expression of Her2 in gastric cancer cell-line.
(B) Western blotting of Her2 expression after exposure to PS (10 um diameter, 8.61 x 10°
particles/mL, daily for 4 weeks).
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Fig. S11. Polyethylene (PE) exposure did not affect cancer hallmarks.

(A-C) Immunocytochemistry images showing NCI-N87 cells stained for E-cadherin, N-cadherin,
CD44, and PD-L1. PE exposure (10-20 ym diameter, 8.61 x 10° particles / mL, 4 weeks) did not
change (A) E/N-cadherin, (B) CD44, and (C) PD-L1 expression in NCI-N87 cells (Magnification,
40x%; scale bar, 20 pm).

(D) gPCR analysis of N-cadherin, CD44, and PD-L1 expression (n.s; not significant).

(E) Western blotting of N-cadherin, E-cadherin, and CD44 expression with/without PE. N-
cadherin, CD44, and PD-L1 did not change after PE exposure.
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Supplementary Tables

Table S1. The list of DEG analysis in gastric tissue by PS exposure.

Table S2. The number of isoform changes in the gastric tissue following polystyrene

(PS) exposure.

Table S3. List of isoform-changed genes and AFR.

Table S4. Isoform changes identified using the switching method

Table S5. Demographic Cancer Genome Atlas Stomach Adenocarcinoma (TCGA-STAD)

datasets.

Table S6. Key resource table.



