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Table S1 Nucleotide sequence of HG1-5. 

Sample 
number 

Sequence 

HG-1 ATGCAAAATCCTTCCGCCCCTGTGGTTGAAACGCGCCAGGGCGCA
CTGACTGGTTTAACCGATGAAAATGTCCACCGCTGGTGCGGTATTC
CCTATGCTGCACCGCCAGTGGGTGACTGGCGCTGGCGCTCACCGC
GCCCACCAGAACGCTGGGATGGCGTTCGCGATGCCACTGCCTTTTC
GGCCTCAAGCTGGCAAAGCAGTGAATATTGTCAGGAGCTGGGCGG
GGGCGATCCCGGCCAGTTCTCTGAAGACTGTCTCTATCTGAATGTC
TGGTCCCCCGTCGACCGCCCGGGATCGCTTCCGGTGATGGTCTGGC
TGCACGGGGGCGGGTTTACGATTGGTGCCGGTGGTCTGCCACCGT
ATCACGGCAAATCCCTGGCCGCGCGCGGCGTGGTTGTGGTCACGA
TTAACTACCGTCTCGGCCATCTCGGCTTTTTCGCCCATCCCGCGCTG
GAGGGGGAAGAAGAGCGGGTAGTGCATAATTTTGCTCTGCTTGAT
CAGATTGCCGCGCTTGAATGGGTGCGGGAGAATATCACCGCGTTTG
GGGGCGACCCGCATAACGTGACCCTGTTTGGTGAGTCCGCTGGCG
CCCGCAGCGTGCTGTCGTTGCTGGCCTCGCCGCTGGCGGAAGGGC
TGTTCCACAAGGCGATAGTCCAGAGTGGATATACCTTGCCCGACAC
GCCGCGCCAGCAGGCGCTGCAAAAAGGGGAAGCACTGGCGGCCC
ATTTTGGGCTGGAGAACGCGACGGCAGAGCAGCTGCGCGCGATCC
CGCCTGAGTCATTCTGGCCGCTGACCGCGCCACTCAACATCGCCCC
GGCGCCGATCGTCGGGGATTGCGTCCTGCCGGAGGCCATGCTGGA
TGTCTTTTTCGCTGCCCGCCAGCACCCTGTGCCGGTGATGATAGGT
TCTAACAGCGATGAAGCCAGCGTCATGGCGGTGTTTGGCATCGATC
TCGCCGGGCAAATCCAGAAACTTCGCCGGGAGCGCCGTTTTGGGC
TGGGGCTCATCAAGCTGCTTTATCCGGGTGTGAAAGGCGACGAAG
AGCTGGGCAGACAGGTGTGTCGCGATATGGCGTTTACCACCATGG
GCTATGTCGTGATGCAGGCGCAGCAGCGTGTCGGCGGGCTTTGCT
GGCGTTACTGGTTTGACTATGTCGCTGAAGCGGAGCATGCCACCTA
TATCAACGGCGCGTGGCATGGCAATGAAGTGCCCTACGTGTTCGAT
ACCCTCGGCCAGGTGGAGCCTTCACGTCAGTATGTCAACGAACGG
GATTTACAGTTTGCTGCCAGGGTAGCCGATTACTGGGTAAGCTTTG
CGCGCGATGCCGGAACGCATGATAGCCTGTCGGGGCCGACGCACT
GGCCCGCGTGCCGTAAAGGACGGGACGTGCTGCTACGTATCGGTG
TGAATAAACATGCAGGTTTCAGGCTTGAAAACCGCTTTATGCGCGC
GCGCATGAGCCTCTTTAAACGGGTGATGAAGCACCACGTCAGCCT
CGATTAA 

HG-2 ATGCAGAAATACGTTGAAATCAAGCGCGACGGGTTAACCTTACGG
GGGATGCTGCACATTCCGAACGACGTTGTGAGCCAGAAAGTTCCG
ATGGTTATTCTGTTACACGGCTTTTGTGACGACCGCAATGAAATAA
ATTTTGTTCACAATGAGCTGAGTCAGAGACTGTGTGATGCAGGTAT
AGCAAGTGTTAGATTCGATATGAATGGTAGTGGTGAAAGCGACGGT
CGTTTTGAGGATATGACAGTTAGCAGCGAGATTTTAGACGCACAAG



CAATGCTGAGATATGTTCGTAGCCTGGATTTTGTTGATACCAAAAA
GATTGCACTGCATGGTTGTAGCCTGGGTGGTTGTGTTGCATCAATG
GTTGCAGGTAAGTGTAAAGACCAGATTCGTGCCCTGTCCCTGTGGT
GTCCTGCGCCGGATCTGGTTTATAATCTGAAAGAACATAAGACCCT
GTGTAATCAGGATGTGAGTAATATTGAAAAGGATGGCTGCGCAGAT
GTTGAGGGTTTAAAACTTAGCCTGAAATTTTATCAGGACGCATGTA
CCCTGGATCCATATAAAGAAGCAAGCCTGTTTGATAAAAACGTTTG
CACGATACATGGTGATCAGGATATTACCGCAAGTTGCGAATGTAGC
TATAAATATAAAGAGATCTTCAAGGAGCGTGCAAAATGTATTATTGT
AAAAGGTGCAGAACACCGCTTTAAAAGCTTCGCATTTCGTGAAGC
ACGTATGCAGGGGGCACTGGATTTTCTGAAAGAAGAGCTGCTGTA
A 

HG-3 ATGGAAAAGAGCGTGCTGATCAAAGGCGACAACTATGACATTAGC
GGGATTCTGAGCTATAAAGAAACCGTGGATAAAATGCCGGCGGTG
ATCCTGTGTCACGGCACCGGGGCACAGAAAAATGAAGTTGGTGAT
CTGTTTGTGATTCTGGCCGAAAAACTGCTGCAGCGTGGAATTGCA
AGCATTCGTATTGATTACGCAGGATGTGGCGATAGCAAGGCAGACC
AGCGGGAATTAACCTTTCTGGGTGAAGTTGAGGATACCAAAAAGG
CATACCAATATATATGTGATCTGGGTTGTGTTGATCAGAAAAATATT
GGAATTTTAGGGTTCAGCCAGGGAGCAAGAGTGGTTGCAGAATTA
CTGAAAGAGATGCAGGAATTTACCTGTGTTGCAAGCTGGAGTGGG
GCGTGTCAGAATGGTCGTGGCGTCTTCGAAGGGTGGTTTCAGGAA
TATTATCAGGAAGCAGAAGAACATGGTTATGCGAGAATCCCTATGG
GCTGGCGTGATGATCTGCTGCTGAGTAAGCAGTGGTTTGATGAAAT
TGAAAATACCACACCGATGGATGGACTGAAAAAGTATACCGGTCC
GGTACTGGCCGTTGCAGGTGCAGCGGATGAAATTGTGCCGTGTTC
CCATACCAAAGAAATCATGGCAGAAGGCACAAATGAACAAAGCAA
AATGCTGATCCTGCCGGGGGCAGATCATATTTTTAATGTGTTAAGCG
GTGATAAGACAATGAGTGAACATGTTTTAGATGTGACCGCAGACTG
GTTTGCAGAGGTGATGGGTGGAGCAAAAATTAGCAAATAA 

HG-4 ATGGACGAAAACTACCCGGTTCTGCCGGGCGCGGACAGCTTTTTT
ATTAAAGGTAACGAAATCGGTATCCTGATTAGCCACGGCTTTAATG
GTACCCCGCAGAGCGTTCGTTTTCTGGGTAGAGCAATGGCAAGCG
ATGGTTTCACAGTTTGTGCACCGCGTCTGAAAGGTCATGGTACACA
CTACCTGGACATGGAACGTTGTACGTATAAAGATTGGATTGATAGC
CTGGAAGAAGGTTATCAGCTGCTGAAGCGTCATTGCCGTGATATTT
TTGTCATTGGTCAGAGCATGGGCGGTACCTTAGCGCTGCATTTAGC
CGAAAAACATCCGGATATTAGAGGAATGGTGTGTATAAATGCAGCC
ATTCAGTCAATTCCGGAACTGGAAAAATGTCTGGCAAAAGGCCGG
TATATTCAGGAGGGTCCACCGGATATTAAAGCAGCAGGTGTTCATG
AAATAGCATATGAGAAAGTGCCGGCAGCAAGCATACGGGAACTGC
TGAGCGTGATGAGAGAAACAAGAGAAAATTTAAGCGCAATTCACT
GTCCGGCACTGTTTTTTCAGAGTACCGAGGACCATGTTGTTCCGCC
GGAAAATACCGATTACATTGCAGCCCATATATTAGCGAGCCGTAAA



AAGATAATCCCGTTACGTAACTCCTATCATGTTGCAACCATGGACC
ATGAAAAAGAATGGATTGCAGCACAATGTAGCAGCTTTGTGCAGG
AAATTGCCCATATTGAAAGCCGTACCGAAATTTAA 

HG-5 ATGAAGAAGCTGCTGAAAGTGCTGCTGATTATTTTTTTAGTTATCGT
TGTGCTGGTGATTGGTCTGGTGATTTTTCTGACGATTGCGAGCGGG
AAGCAGAATGCACCGAAAGAGTATTGGAATGCAATTGCCAGCGAA
GGTACCATTGAGAAGGAGTATAATAAACTGGGTAGTTACGAATTTG
AGAGCAAAGTTTATGATGCACCAAAAGTGGACAGCCATGATAATA
ATTTTGTTGTGTATATGCCGAAGGAAGAAGGAACCTATCCGTTAGT
TGTTATGGTTAATGGTAGCGGTACGCCGTGGGATAAGTATAAAGCA
GTTTTTGAACATTTCGCAAGCTGGGGATATGTTGTTGTGGGGTGTA
ATTATGAAATAAGCTGGGATGGTAAGCATGCAAGTGAGACATTAGA
TTTTGCACTGAATACCAAAGAGATAGCAGATAAAGTTGATACCTCA
AAGGTGGCAGTTTGTGGTCATAGTCAGGGGGGGGAAGGGGCGTTT
AATGCAGCATTAGAATATGACAATAGCGATATGTATAAGGCAATAAT
AAGCCTGAGCCCGACGAATCAGGAGCTGGCGCTGGGGCTGAAATG
GGGATTTAATCTGGATACAGATGATATGTACGCATATAGACTGGAAA
ATGTTACAATTCCGACAATGATTATCGCAGGTACAGGTAAATTCGAT
AGCGAAACCGTTACACCCCTGTATAAGATGGAAGACATGTTTGAAC
AGCTGAATACCGATGTGGTTATGGCAAGACTGAGCAATAATGTTGA
TCATGGAGCAGTTCTGTACGAGGCAAATGGATATGTGATTGCATGG
CTGGACTATTATCTGAAGGGTATTGAAACCAATGGCACCGCATTTTT
TGGTAATGAAGCAGAAATCAAAAACAACACAAGATATCAGGATTT
CACCTCCCAGAAAGTTAAGTAA 

 
  



Table S2 Primers used in this study. 

Gene Primer Sequence 
GAPDH Forward AGGTCGGTGTGAACGGATTTG 

Reverse TGTAGACCATGTAGTTGAGGTCA 
IL-1β Forward TCGCAGCAGCACATCAACAAGAG 

Reverse TGCTCATGTCCTCATCCTGGAAGG 
IL-6 Forward CTCCCAACAGACCTGTCTATAC 

Reverse CCATTGCACAACTCTTTTCTCA 
TNF-α Forward ATGTCTCAGCCTCTTCTCATTC 

Reverse GCTTGTCACTCGAATTTTGAGA 
Arg-1 Forward CATATCTGCCAAAGACATCGTG 

Reverse GACATCAAAGCTCAGGTGAATC 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 A1-3-MZL13666.1 carboxylesterase family protein Citrobacter amalonaticus 

 A1-4-RGL54178.1 carboxylesterase/lipase family protein Klebsiella pneumoniae

 HG-1 (A1-2- WP_047344220.1) carboxylesterase/lipase family protein Enterobacter sp. AM17-18
 A1-6-RGL34097.1 carboxylesterase/lipase family protein Paenibacillus polymyxa

 A1-9-RHJ07692.1 carboxylesterase/lipase family protein Bacillus sonorensis 

 A1-7-RHL40242.1 carboxylesterase family protein Prevotella copri

 A1-1-RHP31482.1 hypothetical protein DWZ56 16225 Lachnotalea sp. AF33-28 

 A1-5-RHO59238.1 carboxylesterase family protein Eubacterium sp. AM05-23

 A1-8-RHE76609.1 carboxylesterase/lipase family protein Bacteroides intestinalis

 A1-10-KAA5403522.1 carboxylesterase/lipase family protein Phocaeicola dorei

 A4-7-RHD16909.1 hypothetical protein DW810 00395 Phocaeicola vulgatus

 A4-8-RJX07069.1 hypothetical protein DWW74 04760 Bacteroides sp. AF17-1 

 A4-3-RJV94787.1 hypothetical protein DW840 13015 Eubacterium sp. AM35-6AC 

 A4-2-RGW75481.1 hypothetical protein DWV51 15085 Faecalibacterium prausnitzii

 A4-9-RGO13116.1 alpha/beta hydrolase Thomasclavelia spiroformis

 A3-9-RHV24676.1 lipase Blautia sp. OM05-6 

 A4-1-RHV24676.1 lipase Blautia sp. OM05-6 

 HG-5 (A4-10-WP_008690040.1) alpha/beta hydrolase Longicatena sp. 
 A4-4-RGL30717.1 alpha/beta hydrolase Paenibacillus polymyxa 

 A4-6-RHT47881.1 alpha/beta hydrolase Butyricicoccus sp. AM29-23AC

 A4-5-RGX95302.1 chlorophyllase Roseburia sp. OF03-24

 A3-10-RGR72420.1 alpha/beta hydrolase Holdemania filiformis

 HG-4 (A3-7- WP_013858543.1) alpha/beta fold hydrolase Weizmannia coagulans 
 A3-1-RHE64056.1 alpha/beta fold hydrolase Streptococcus gordonii

 A3-3-RGW85428.1 alpha/beta hydrolase Lactobacillus amylovorus

 A3-2-RGG45554.1 alpha/beta fold hydrolase Ruminococcus sp. AF21-11

 A3-4-KAA3079235.1 alpha/beta hydrolase Alistipes onderdonkii

 A3-5-MSE75186.1 alpha/beta fold hydrolase Escherichia coli

 A2-7-MSE75186.1 alpha/beta fold hydrolase Escherichia coli 

 A2-6-KAA3079235.1 alpha/beta hydrolase Alistipes onderdonkii 

 A3-6-RHV85040.1 alpha/beta fold hydrolase Lachnospiraceae bacterium OF09-33XD 

HG-3 (A2-10- RGD93181.1) alpha/beta fold hydrolase Clostridiaceae bacterium AM27-36LB
 A2-3-RGL34851.1 alpha/beta hydrolase Paenibacillus polymyxa

 A3-8-RGL34851.1 alpha/beta hydrolase Paenibacillus polymyxa

 A2-9-RHQ02106.1 alpha/beta fold hydrolase Roseburia sp. AM51-8

 A2-1-MTL38215.1 alpha/beta fold hydrolase Turicibacter sanguinis 

 A2-8-RGD77689.1 alpha/beta hydrolase Faecalicoccus pleomorphus

 A2-4-RHT00703.1 alpha/beta hydrolase Firmicutes bacterium AM41-11 

 A2-2-RGJ67688.1 alpha/beta hydrolase Eubacterium sp. TM05-53 

 HG-2 (A2-5- WP_118011433.1) alpha/beta fold hydrolase Holdemanella biformis 
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Figure S1 Neighbor-joining phylogenetic tree based on the amino acid sequences 
showing the phylogenetic location of 40 sequences. Numbers at nodes indicate the 
percentage of 1000 bootstrap replicates. Only bootstrap values above 50 % are shown. 
Bar represents 0.2 substitutions per nucleotide position. Green circles indicate repeating 
sequences. Pink bold font represents the sequence of expressed proteins. 

 
Figure S2 Distribution of catalytic triplets and surrounding amino acids. Green 
represents catalytic triad S-H-D. 
  



 
Figure S3. Multiple-sequence alignment of HG2-4. Red markings indicate 
conservative sequences. 
  



 

 
Figure S4 Effects of terephthalic acid (TPA) and mono(2-hydroxyethyl) terephthalic 
acid (MHET) on viability of Caco2 (A) and FHC cells (B). The same concentrations of 
DMSO (maximum 0.1%) were added to the medium for the vehicle control. Viability 
of (C)Caco2 cells and (D) FHC cells in response to PET MPs (< 400 μm). Mean values 
± standard deviation of n=6 independent experiments were given. Statistical analysis 
was conducted by One-way ANOVA followed by Tukey's test. E SEM images of PET 
MPs particles.  
 
 



 
Figure S5 Relative expression levels of IL-1β, IL-6 and TNF-α in RAW 264.7 cells 
treated with TPA (0.10 mM) (A)and TPA (0.50 mM) (B)for 24 hours followed by 
lipopolysaccharides (LPS) stimulation for 6 hours.  C Relative expression levels of 
IL-1β, IL-6, TNF-α and Arg-1 (IL-4 stimulation) in RAW 264.7 cells treated with 
MHET (1.00 mM) for 24 hours followed by LPS/IL-4 stimulation for 6 hours. Relative 
expression levels of IL-6 (D) and TNF-α (E) in RAW 264.7 cells treated with PET MPs 
(< 400 μm) at a gradient dose at 0.01, 0.10, 0.50 and 1.00 mg/ml for 24 hours followed 
by LPS stimulation for 6 hours. F Viability of RAW 264.7 cells in response to PET MPs 
(< 400 μm) at a gradient dose at 0.01, 0.10, 0.50 and 1.00 mg/ml.  **p-value < 0.01; 
* p-value < 0.05; 


