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KP265955.1 Bacteroidetes bacterium JB-3(2)
KP265955.1 Bacteroidetes bacterium JB-3
KC545298.1 Flammeovirgaceae bacterium EF2C-B566

% NR 043168.1 Roseivirga echinicomitans strain KMM 6058

—— ABS540003.1 Sphingobacteriales bacterium KIY gene for(2)
100 L——— AB540003.1 Sphingobacteriales bacterium KIY gene for

4100: GU566238.1 Aspergillus flavipes strain E14
KT809365.1 Aspergillus flavipes strain PJ03-11

97 LC-2
ﬁE LR812093.1 Bacillus sp. Marseille-Q1617
84

MK611705.1 Bacillus aquimaris strain PBCS1 16S ribosomal RNA gene partial sequence

60 NR 042235.1 Adhaeribacter aquaticus strain MBRG1.5
— NR 117359.1 Adhaeribacter aerolatus strain 65151-31
4 DQA416803.1 Bacterium G2DM-1
100 NR 109478.1 Pontibacter lucknowensis strain DM9
99 MT760192.1 Pontibacter lucknowensis strain CCM 7955

B 1 2ET 16S rRNA ZE[H 79I B Btk LC-2 R LB W
Fig. 1 Neighbor-Joining tree of strain LC-2 constructed based on 16S rRNA gene sequence

HER | R T 50% Y7 nd Bt , 400 Bk T 2 URE 1,000 1K

Numbers at nodes indicate bootstrap values (>50%) based on a neighbor-joining analysis of 1 000 resampled datasets
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Fig. 2 Weight loss curve of PE plastic Fig. 3 The number of free state bacteria in the medium
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Fig.4 Scanning electron microscopy photographs of PE plastic

a. RILFP LC-2 18 PE 15 3% 28 d Jii; b—d. #:Fh LC-2 19 PE 15 3% 28 d Ji, B H WL A9 FLIA (b). 249K (o) A (d)
a. After 28 days in culture medium without LC-2 inoculated; b—d. after 28 days in culture medium with LC-2 inoculated showing the appearance of holes (b),

cracks (c) and pits (d)

Ikl fa=93.54° b K% fa=71.72°

5 PE YRRy K 3 Ak A1 IR A
Fig. 5 The photographs of water contact angles of PE plastic

a XPHEZH 28 d J5; b. SLER4H 28 d )5

a. Control group after 28 days; b. experimental group after 28 days
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Fig. 6 FTIR spectra of PE plastic before and after degradation
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Fig. 7 Thermogravimetric curve of PE plastic
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Isolation, identification and polyethylene-degrading
characteristics of Bacillus LC-2

Jiang Tingting ', Ding Huiping'?, Feng Lijuan'?, Zhang Dahai'?, LiLing'?, Liu Yandong'?, Li Xianguo *

(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of Marine
Chemistry Theory and Technology, Ministry of Education, Qingdao 266100, China)

Abstract: Plastics accumulate in the environment and gradually break into microplastics (MPs, size below 5 mm).
It poses a serious threat to the environment and human health. In this study, a strain LC-2 capable of degrading
polyethylene (PE) was isolated from plastic films collected from the Licun Estuary of Qingdao. It was identified as
Bacillus aquimaris by using a combination of molecular biological technique with morphological, physiological
and biochemical characteristics. After the strain was isolated, it was cultured in a liquid medium for 28 days with
PE as the sole carbon source. The polyethylene was subsequently separated and examined with a scanning electron
microscopy, a contact angle test, a thermogravimetric analysis and a Fourier transform infrared spectrum analysis.
The results showed that the weight loss of PE was about 9% after the degradation, with apparent morphologic
changes on the surface of PE. It was also showed that the hydrophobicity of PE became smaller, with surface oxida-

tion to produce —C=0 functional groups. These evidences are sufficient to prove that the strain LC-2 can degrade PE.

Key words: polyethylene; plastic; degradation; Bacillus aquimaris



