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Supplementary Table S1. Overview of microorganisms with plastolytic and lignocellulolytic potential isolated from various groundwater environments.
	Microorganism
	Isolate
	Isolation source
	Physicochemical characteristics
	Sampling location
	Sample type
	Degradation substrate
	Experimental evidence
	GenBank accession number
	Reference

	Stenotrophomonas sp.
	LK21
	Brackish, cold, slightly acidic, CO2-rich groundwater
	TDS: 4700 mg/L
T: 13.0°C
pH: 6.8
CO2: 786.6 mg/L
Type: Na–HCO3 

	Lomnički Kiseljak well (depth: 6.5 m), Lomnica, Serbia (43.5110° N, 21.3281° E)
	Water
	SD, BHET
	Clear zone
	OQ991482
	[1]

	Flavobacterium sp.
	LK-23
	
	
	
	
	
	
	OQ991483
	

	Shewanella sp.
	LK-46
	
	
	
	
	CMC
	Clear zone
	OQ991484
	

	Pseudomonas sp.
	LK-66, LK-70
	
	
	
	
	SD
	Clear zone
	OQ991485, OQ991486
	

	Pantoea sp.
	LK-89
	
	
	
	
	
	
	OQ991487
	

	Enterobacter sp.
	VV-3, VV-16
	Brackish, cold, slightly  acidic groundwater 

	TDS: 1,530 mg/L
T: 12°C
pH: 6.5
Type: Ca–Mg –HCO3

	Velika Vrbnica well (depth: 9 m), Velika Vrbnica, Serbia (43.5251° N, 21.1918° E)
	Water
	CMC
	Clear zone
	OQ991488, OQ991489
	

	Pseudomonas sp.
	VV-25
	
	
	
	
	SD
	Clear zone
	OQ991490
	

	Serratia sp.
	VV-35
	
	
	
	
	
	
	OQ991491
	

	Acinetobacter sp.
	VV-36
	
	
	
	
	
	
	OQ991492
	

	Proteus sp.
	VV-62, VV-63
	
	
	
	
	
	
	OQ991493, OQ991494
	

	Rhizobium sp.
	OB-27, OB-28
	Brackish, thermal, mildly alkaline, fluoridic groundwater
	TDS: 1,730 mg/L
T: 30.6°C
pH: 7.9 
F-: 1.68 mg/L
Type: Na – HCO3
	Obrenovačka Banja well (depth: 442.5 m), Obrenovac, Serbia (44.6570° N, 20.2125° E)
	Water
	CMC
	Clear zone
	OQ991480,
OQ991481
	

	Sphingomonas-, Acinetobacter-, Pseudomonas- and Massilia-affiliated
	N/A (metagenomic study)
	Brine, hypothermal, mildly alkaline oilfield groundwater
	Salinity: 94 – 315 g/L
T: 25.6°C
pH:8.5
Probable type: Na–Cl, Na–Ca–Cl or Ca–Cl
	A246 well (depth: 875m), Bécancour, Saint Lawrence Lowland basin, Quebec, Canada

	Water
	LIG, XYL, CEL (putative substrates)
	None
	N/A
	[2]

	Stenotrophomonas sp.
	TO-3
	Brackish, cold, mildly alkaline, bitter groundwater

	TDS: 2,270 mg/L
T: 11.0°C
pH: 7.9
Mg2+: 169.0 mg/L
SO42+: 1380.3 mg/L
Type: Na–SO4
	Sveti Đorđe well (depth: 6 m), Torda, Serbia (45.5860° N, 20.4581° E)
	Water
	SD
	Clear zone
	OR395414
	[3]

	Pseudomonas sp.
	TO-4, TO-5, TO-6, TO-9, TO-10, TO-11, TO-26,TO-27
	
	
	
	
	
	
	OR395415–OR395420, OR395422, OR395423
	

	Aeromonas sp.
	SB-1, SB-5
	Brackish, cold, mildly alkaline, iodic groundwater
	TDS: 7440 mg/L
T: 18.4°C
pH: 7.6
I-: 5.7 mg/L
Type: Na–Cl
	Slankamen Banja well (depth: 3.6 m), Stari Slankamen, Serbia (45.1415° N, 20.2586° E)
	Water
	
	
	OR39542, OR395427
	

	Vibrio sp.
	SB-4
	
	
	
	
	
	
	OR395426
	

	Acidovorax sp.
	SB-11, SB-13, SB-14, SB-27, SB-28
	
	
	
	
	
	
	OR395428-OR395430, OR395432, OR395433
	

	Not identified
	MAGW_5, MAGW_6, MAGW_9 –MAGW_12, MAGW_17 –MAGW_22, MAGW_29 –MAGW_31
	Brackish, cold, slightly alkaline groundwater
	TDS: 1.21 g/L
T: 18.6°C
pH: 7.4
Type: Na–HCO3
	Višnjička Banja captured spring, Belgrade, Serbia (44.8213° N, 20.5341° E)
	Water
	CMC
	Clear zone
	N/A
	[4]

	Brevibacillus thermoruber
	Strain 7
	Hyperthermal, brackish, slightly alkaline,  fluoridic, plastic-contaminated groundwater
	TDS: 1031 mg/L
T: 57 °C
pH: 7.3
F-: 8.4 mg/L
Type: Na–HCO3–SO4
	Marikostinovo hot spring, Bulgaria (41.4314° N, 23.3335° E)
	Water and biofilms adherent to plastic waste from hot spring
	PCL

	Weight loss; GPC; SEM

	MW927328
	[5,6]

	Aneurinibacillus thermoaerophilus
	Strain 2
	
	
	
	
	
	
	MW927323
	

	Aspergillus versicolor
	GSF-A1
	Hyperthermal groundwater
	T: 42°C
	Aravali hot spring, Maharashtra, India
	Water
	Oxo-biodegradable plastic film containing PE and metal salts
	Weight loss; SEM; FT-IR
	MH333219
	[7]

	Brevibacillus borstelensis
	QP8
	[bookmark: _Hlk211343828]Hyperthermal, mildly to slightly acidic, plastic-contaminated groundwater 

	T: 62°C–66°C
pH: 6.4–6.6


	El Tragadero and Quilcate hot springs, Cajamarca, Peru
	Biofilms adherent to plastic waste from hot springs
	PET
	Clear zone
	ON004989

	[8]

	Tistrella
mobilis
	QP27
	
	
	
	
	
	
	ON004994
	

	Bacillus spp.
	ETP1, ETP2, QP3, QP6, QP12, QP15, QP19, QP22, QP28
	
	
	
	
	
	
	ON004974; ON004975; ON004987; ON004988; ON004990; ON004991; ON004992; ON004993; ON004995
	

	Dictyoglomus-affiliated
	N/A
	[bookmark: _Hlk211343979]Hyperthermal, mildly to slightly acidic to neutral groundwater
	T: 78–80°C, 
pH: 6.1–7.0
	Uzon Caldera Eastern and Central Thermal Field hot springs, Kamchatka, Russia
	Water and sediment
	LDPE, HDPE

	SEM, TEM
	N/A
	[9]

	Caldanaerobacter-affiliated
	
	
	
	
	
	
	
	
	

	Geobacillus thermoleovorans
	TF C C2, TF X C1, FS2 L C1, F C C3, FS2 X C2, TF L C1,  FS2 X C1, TF X C3, TF C C1, TF L C4, TF L C5, TF L C3, FS2 C C1, FS2 C C5
	Hyperthermal, mildly alkaline groundwater
	T: 71.5–81°C
pH: 8.4–8.5
Type: Na–Cl
	Treefall (TF) and  Five Sisters 2 (FS2) hot springs, Yellowstone National Park, USA 
TF: (44.53227; −110.79656),
FS2: (44.53252; −110.79716) 
	Water and sediment
	LIG, XYL and CEL
	GC headspace gas analysis; EF-SEM, NMR, LC-MS
	MZ150355 – MZ150367; MZ768906

	[10]

	MAGs from Actinomycetes, Firmicutes and Gammaproteobacteria phyla, including Kyrpidia sp. and Alicyclobacillus spp.
	N/A 
	Hyperthermal, mildly alkaline groundwater
	T: 53.2 °C
pH: 7.5
	Lakelse captured hot spring (depth: 1–5 m), Terrace,  Canada (54°21′30.7″N, 128°32′28.0″W) 
	Sediment
	13C-labeled synthetic LIG
	13C-CO2 respiration analysis, IR-GCMS, UHLPC-MS/MS
	N/A
	[11]

	Halalkalibacter krulwichiae
	PB1
	Hypothermal, hyperalkaline groundwater
	T: 28°C
pH: 11
Type: Ca–OH
	Poon Bato spring, Zambales, Philippines (15˚18’52.34” N, 120˚03’52.85” E)
	Water
	LDPE film

	Weight loss, FTIR, SEM
	MF407325
	[12]

	Alkalihalophilus pseudofirmus
	PB5
	
	
	
	
	
	
	MF407326
	

	Prolinoborus fasciculus
	PB8
	
	
	
	
	
	
	MF407327
	

	Bacillus sp.
	PB14
	
	
	
	
	
	
	MF407328
	

	Consortium A. pseudofirmus + Salipaludibacillus agaradhaerens
	N/A
	
	
	
	
	
	
	N/A
	

	Lysinibacillus sp.
	 WW-2_9 
	[bookmark: _Hlk211259498]Serpentinization-driven low-mineralized, cold, hyperalkaline  groundwater 

	TDS: 104.1–450.4 mg/L
T: 14.7–19.4 °C
pH: 11.1–11.7
Type: Ca–OH and Ca–Na–OH
	White Waters (WW) 1 – 4 ascending springs, Mokra Gora, Serbia WW-1: (43.799812° N, 19.510607° E), WW-2: (43.800140° N, 19.510416° E), WW-3: (43.802971° N, 19.506064° E), WW-4: (43.794606° N, 19.524929° E) 
	Water
	CMC
	Clear zone
	PP190245
	[13]

	Paenibacillus sp.
	WW-4_3
	
	
	
	
	
	
	PP190254
	

	Bacillus sp.
	WW-1s_9, WW-1s_10, WW-3s_4, WW-3s_7, WW-3s_9, WW-3s_14, WW-3s_22
	
	
	
	Sediment
	CMC
	Clear zone
	PP190243, PP190244, PP190248 –PP190252
	[13,14]

	Bacillus sp.
	WW-2s_32
	
	
	
	
	XYL, CMC
	Clear zone
	PP190247
	

	Peribacillus sp.
	WW-2s_22, WW-3s_27
	
	
	
	
	CMC
	Clear zone
	PP190246, PP190253
	

	Flavobacterium sp.
	HAGW-14
	Serpentinization-driven low-mineralized, cold, hyperalkaline  groundwater 

	TDS: 380 mg/L
T: 15.4°C
pH: 11.7
Type: Ca–Na–OH–Cl


	Sveti Jovan Krstitelj well (depth: 6 m), Mokra Gora, Serbia
(43.7937° N, 19.5274° E)
	Water
	SD
	Clear zone
	OR116172
	[15]

	Not identified
	HAGW_1
	
	
	
	
	CMC
	Clear zone
	N/A
	[4]

	Pseudomonas sp.
	CB1, CB5, CB6, CB21, CB23, CB27, CB28, CB30, CB45, CB48
	Low-mineralized, cold, mildly alkaline abandoned mine drainage 

	TDS: 511 mg/L
T: 12°C
pH: 8.1
Type: Ca–HCO3
	Crven Breg abandoned lead-zinc mine, Mount Avala, Serbia
(44.683852° N, 20.500458° E)

	Water
	SD
	Clear zone
	PQ596168 –PQ596170; PQ596172; PQ596173; PQ596175 – PQ596177; PQ596180; PQ596181
	[16]

	Staphylococcus sp.
	CB14
	
	
	
	
	
	
	PQ596171
	

	Methylorubrum sp. 
	CB26
	
	
	
	
	
	
	PQ596174
	

	Bacillus sp.
	CB31
	
	
	
	
	
	
	PQ596178
	

	Devosia sp.
	CB44
	
	
	
	
	
	
	PQ596179
	


[bookmark: _GoBack]Groundwater classification: Brackish water (1 – 10 g/L), saline water (10 – 35 g/L) and brine (TDS >35 g/L). On the basis of temperature (T), groundwater can be classified as: cold (T < 20°C), hypothermal (20°C - 30°C), thermal (30°C - 40°C) and hyperthermal (>40°C). Based on the pH values, groundwater can be classified as highly acidic (≤ 4.5), moderately acidic (4.5 – 5.4), mildly acidic (5.5 – 6.4), slightly acidic (6.5 – 6.9), neutral (7.0), slightly alkaline (7.1 – 7.4), mildly alkaline (7.5 – 8.5), moderately alkaline (8.6 – 9.5), highly alkaline (9.6-10.0) or hyperalkaline (pH ≥10.0). Plastic and lignocellulosic degradation substrates: SD – Impranil® DLN-SD, anionic aliphatic polyester-polyurethane dispersion, a model compound for biodegradation of fossil-based polyurethane plastics; BHET – Bis(2-hydroxyethyl) terephthalate,  a model compound for biodegradation of fossil-based polyterephthalic ester plastics; CMC, CEL, XYL, LIG  – carboxymethyl cellulose, cellulose, xylan and lignin, model compounds for biodegradation of biomass components; PCL – poly-ε-caprolactone, a biodegradable plastic; PE – polyethylene; PET – polyethylene terephthalate; LDPE –  low-density polyethylene; HDPE – high-density polyethylene. Experimental evidence for polymer biodegradation: Clear zone – production of zones of clearing on tested polymeric substrate indicates complete substrate degradation; Weight loss – gravimetric measurement of polymer weight loss is a direct and quantitative method to assess polymer degradation by tracking the reduction in polymer mass over time; GPC – Gel Permeation Chromatography, a type of size-exclusion chromatography used to determine the molecular weight distribution of polymer; SEM – Scanning Electron Microscopy enables investigation of the changes in the plastic film surface morphology; FT-IR –  Fourier Transform Infrared Spectroscopy shows polymer degradation by detecting changes in chemical bonds and functional groups, revealing oxidation, chain scission and formation of new degradation products; SEM – Scanning Electron Microscopy reveals polymer degradation by visualizing changes in surface morphology, such as cracks, pits, erosion and fragmentation at micro- to nanoscale resolution; GC headspace gas analysis –  Gas Chromatography of the headspace gas phase above sample reveals polymer degradation by detecting volatile compounds released during thermal or oxidative breakdown, providing insight into chemical changes and degradation pathways; EF-SEM – Environmental Field Emission Scanning Electron Microscopy shows polymer degradation by revealing high-resolution surface changes such as cracks, pits, erosion and microbial colonization under near-natural conditions, NMR – Nuclear Magnetic Resonance shows polymer degradation by detecting changes in molecular structure, chain mobility and chemical composition, offering insights into oxidation, chain scission, and crosslinking; LC-MS – Liquid Chromatography-Mass Spectrometry shows polymer degradation by identifying and quantifying low-molecular-weight degradation products, revealing chemical changes and breakdown pathways; 13C-CO2 respiration analysis , shows polymer degradation by tracing the conversion of ¹³C-labeled carbon in the polymer into carbon dioxide and in combination with IR-GCMS (Infrared–Gas Chromatography–Mass Spectrometry) and UHLPC-MS/MS (Ultra-High Performance Liquid Chromatography–Tandem Mass Spectrometry) provides a powerful, multi-technique approach to confirm and characterize polymer degradation and quantify biodegradation rates.
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