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Abstract: Low density polyethylene (LDPE) has been widely used commercially for decades; how-
ever, as a non-degradable material, its continuous accumulation has contributed to serious environ-
mental issues. A fungal strain, Cladosporium sp. CPEF-6 exhibiting a significant growth advantage 
on MSM-LDPE (minimal salt medium), was isolated and selected for biodegradation analysis. LDPE 
biodegradation was analyzed by weight loss percent, change in pH during fungal growth, environ-
mental scanning electron microscopy (ESEM), and Fourier transformed infrared spectroscopy 
(FTIR). Inoculation with the strain Cladosporium sp. CPEF-6 resulted in a 0.30 ± 0.06% decrease in the 
weight of untreated LDPE (U-LDPE). After heat treatment (T-LDPE), the weight loss of LDPE in-
creased significantly and reached 0.43 ± 0.01% after 30 days of culture. The pH of the medium was 
measured during LDPE degradation to assess the environmental changes caused by enzymes and 
organic acids secreted by the fungus. The fungal degradation of LDPE sheets was characterized by 
ESEM analysis of topographical alterations, such as cracks, pits, voids, and roughness. FTIR analysis 
of U-LDPE and T-LDPE revealed the appearance of novel functional groups associated with hydro-
carbon biodegradation as well as changes in the polymer carbon chain, confirming the depolymer-
ization of LDPE. This is the first report demonstrating the capacity of Cladosporium sp. to degrade 
LDPE, with the expectation that this finding can be used to ameliorate the negative impact of plas-
tics on the environment.  
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Figure S1. Morphological features of strain CPEF-7. (A) The colony morphology of strain 

CPEF-7 after 5 days of incubation on the obverse PDA plate. (B) The colony morphology of 

strain CPEF-7 after 5 days of incubation on the reverse PDA plate. (C-D) Conidiophore of 

strain CPEF-7 (from A and B, respectively).  



Figure S2. Neighbor-Joining tree of the fungal genus Aspergillus based on ITS sequences. 

Type strains are in bold. The tree was rooted to Aspergillus clavatus (CBS 513.65). The 

evolutionary history was inferred using the Neighbor-Joining method [37]. The 

phylogenetic tree was constructed using the MEGA 7 program. The supported values from 

the 1000 bootstrap copies are illustrated under their respective branches.  
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Table S1. Growth of the strains and the attachment of strains on the LDPE sheet among the 
part of the strains (MSM-LDPE medium).  

Strain Growth of the strains 
The attachment of strains on the 

LDPE sheet 

CK - - 

CPEF-1 + - 

CPEF-3 +++ + 

CPEF-6 +++ ++ 

CPEF-7 +++ - 

CPEF-8 + - 

PE2F-5 - - 

PE2F-6 + - 

PE4F-2 ++ - 

PE4F-3 ++ + 

‘-’ represents clear cultures, with no attachment to the LDPE sheet; ‘+’ to ‘+++’ represent 
slightly turbid to extremely turbid cultures and almost no strains to a large number of strains 
attached to the LDPE sheet. 



Table S2. Strains used in the molecular phylogenetic analysis of CPEF-6 in this study. 

Species 
Collection' isolate 

number 

GenBank accession number 

ITS 

CPEF-6 ……….. OQ651281 

Cladosporium basi-inflatumT CBS 822.84 NR_111531.1 

Cladosporium exasperatumT CPC 14638 NR_119843.1 

Cladosporium langeroniiT CBS 189.54 NR_111223.1 

Cladosporium aphidisT CPC 13204 NR_120010.1 

Cladosporium sphaerospermumT CBS 193.54 NR_111222.1 

Cladosporium cycadicolaT CBS 137970 NR_156279.1 

Cladosporium dominicanumT CBS:119415 NR_119603.1 

Cladosporium halotoleransT CBS:119416 NR_119605.1 

Cladosporium endophyticumT MFLUCC 17-0599 NR_158360.1 

Cercospora beticolaT CBS 116456 NR_121315.1 



Table S3. Strains used in the molecular phylogenetic analysis of CPEF-7 in this study 

Species 
Collection' isolate 

number 
GenBank accession number 

ITS 

CPEF-7 - OQ651969 

Aspergillus fumigatusT ATCC 1022 NR_121481.1 

Aspergillus fumigatusT NRRL 163 EF669931.1 

Aspergillus nishimuraeT CBS 117265 NR_137515.1 

Aspergillus waksmaniiT NRRL 179 NR_135404.1 

Aspergillus fennelliaeT NRRL 5534 NR_137490.1 

Aspergillus huiyaniaeT JCM 19448 NR_151815.1 

Aspergillus brevipesT NRRL 2439 NR_135406.1 

Aspergillus spathulatusT NRRL 20549 NR_137480.1 

Aspergillus duricaulisT NRRL 4021 NR_135408.1 

Aspergillus quadricinctusT NRRL 2154 NR_137482.1 

Aspergillus takakiiT IFM_53599 MN431378.1 

Aspergillus laciniosusT KACC 41657 NR_137443.1 

Aspergillus arcoverdensisT JCM 19878 NR_151816.1 

Aspergillus felisT CBS 130245 NR_138341.1 

Aspergillus clavatusT CBS 513.65 MH858693.1 


