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Table S1. Molecular weight changes of polyethylene determined by GPC

Treatments Mw Mn Mw/Mn
Control 182366 23321 7.81982

EPX + NAM + PE 173827 22322 7.78725
EPX + *C + PE 156834 19887 7.88626
EPX + 13C + M1C2 + PE 162739 20823 7.81535
EPX + *C + M2C2 + PE 166723 21272 7.83767
EPP + NAM + PE 172345 21978 7.84171
EPP + 3C + PE 152395 19626 7.76495
EPP + 13C + M1C2 + PE 160345 20674 7.75588
EPP + °C + M2C2 + PE 163623 21078 7.76274




Table S2: Experimental design for epiphyton containing metals, methane and polyethylene

Number of

PE

Treatments Abbreviation Treatment
1 EPP + NAM Epiphyton + Near Atmospheric Methane (6 ppm **CHa)
2 EPP + 12C Epiphyton + 120000 ppm *2CHa
3 EPP + 13C Epiphyton + 120000 ppm *CHj
4 EPP + 3C+ M1C1 | Epiphyton + 120000 ppm *CHa.+ Pb (2 mg/L)
5 EPP +3C + M1C2 | Epiphyton + 120000 ppm**CHa+ Pb (50 mg/L)
6 EPP + 3C + M1C3 | Epiphyton + 120000 ppm **CH4+ Pb (100 mg/L)
7 EPP + 3C + M2C1 | Epiphyton + 120000 ppm **CH4+ Cd (2 mg/L)
8 EPP + 3C + M2C2 | Epiphyton + 120000 ppm **CH4+ Cd (50 mg/L)
9 EPP + 13C + M2C3 | Epiphyton + 120000 ppm 2CH4+ Cd (100 mg/L)
H H 13
10 EPP + NAM + PE Epiphyton + Near Atmospheric Methane (6 ppm *°CHa)
+ Polyethylene
11 EPP + 13C + PE Epiphyton + 120000 ppm CHa + Polyethylene
19 EPP + 13C + M1C2 + | Epiphyton + 120000 ppm *CH. + Pb (50 mg/L) +
PE Polyethylene
13 EPP + 13C + M2C2 + | Epiphyton + 120000 ppm ¥CH, + Cd (50 mg/L) +

Polyethylene




Table S3: Experimental design for epixylon containing metals, methane and polyethylene

PE

Number of Abbreviation Treatment
Treatments
1 EPX + NAM Epixylon + Near Atmospheric Methane (6 ppm *CHa)
2 EPX +2C Epixylon + 120000 ppm *2CHj
3 EPX + 13C Epixylon + 120000 ppm B*CHa
4 EPX + 13C + M1C1 | Epixylon + 120000 ppm **CHa+ Pb (2 mg/L)
5 EPX + 3C + M1C2 | Epixylon + 120000 ppm**CHa+ Pb (50 mg/L)
6 EPX + 13C + M1C3 | Epixylon + 120000 ppm **CH4+ Pb (100 mg/L)
7 EPX + 13C + M2C1 | Epixylon + 120000 ppm **CHa+ Cd (2 mg/L)
8 EPX +13C + M2C2 | Epixylon + 120000 ppm **CH4+ Cd (50 mg/L)
9 EPX + 13C + M2C3 | Epixylon + 120000 ppm **CHa+ Cd (100 mg/L)
10 EPX + NAM + PE Epixylon + Near Atmospheric Methane (6 ppm *CHa) +
Polyethylene
11 EPX + *C + PE Epixylon + 120000 ppm *CH4 + Polyethylene
19 EPX + 13C + M1C2 +| Epixylon + 120000 ppm **CHa + Pb (50 mg/L) +
PE Polyethylene
13 EPX + 13C + M2C2 +| Epixylon + 120000 ppm *3CHa + Cd (50 mg/L) +

Polyethylene




Table S4. Primers and PCR amplification conditions used in this study

Name Type of
of Sequence of primers (5'-3") Target gene Cycling conditions ypeo References
. analysis
primer
515F GTGCCAGCMGCCGCGG - i
ba‘ét”;:::sfés 95 °C, 5 min: 35x (95 °C, 30 s; 54 ”,\'/‘I‘irgé”a (Stubner,
°C,30s;72°C, 305s); 72 °C, 8 min a 2002)
907R CCGTCAATTCMTTTRAGTTT  'RNAgene sequencing
95 °C, 3 min; 33x (95 °C,10 s; 54 °C,
30s;72°C, 30s; 80 °C, 5s; plate Real-time (Costello
A189F GGNGACTGGGACTTCTGG N\ ' e ot o and
read); melt curve 65 °C to 95 °C, gPCR .
: o ) Lidstrom,
Methanotrophic incremental 0.5 °C, 0:05+plate read 1999:
pmMOA gene High Holmes et
95 °C,5 min; 33x (95 °C,30s; 54 °C,  throughput  al., 1995)
mb661r CCGGMGCAACGTCYTTACC 30s: 72 °C, 45 5): 72 °C, 10 min MiSeq
sequencing




Table S5: Structure and properties of polyethylene microplastic

- Production Reference
Specific Structure Use/Application

Type .
P gravity 2020

Extensively used  (Shabbir

- in huge industrial  etal.,
Polyethylene 0.91~ 3.3 million production of 2020)
0.96 tones .
. plastic bags and

plastic bottles
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Figure S1: Scanning Electron Microscopy at 10 um of epiphyton and epixylon (a) SEM
micrograph of epiphyton before treatment with 120000 ppm **CHs (b) SEM micrograph of
epiphyton after treatment with 120000 ppm **CH, (c) AWCD and diversity indices of epiphyton
(d) SEM micrograph of epixylon before treatment with 120000 ppm **CHa () SEM micrograph
of epixylon after treatment with 120000 ppm *CH, (f) AWCD and diversity indices of epixylon.
Thread like structures are algae and dead bacterial aggregates are clearly visible in after treatments.
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Figure S2: Percentage of '*C atoms abundance accumulated by methanotrophs under different
methane, heavy metals doses along with polyethylene treatments (a) Epixylon '*C atom (%)
assimilation (b) Epiphyton '3C atom (%) assimilation.
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