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Using Flow Cytometry to Explore the Changes of Sphingomonas sp. GY2B

Bacterial Surface Characteristics in the Process of Degrading Phenanthrene
ZHANG Meng-lu', DANG Zhi'* ,WU Feng-ji' ,LIANG Xu-jun',GUO Chu-ling'*, LU Gui-ning'”* , YANG Chen'"
(1. School of Environment and Energy, South China University of Technology, Guangzhou 510006, China; 2. The Key Laboratory of
Pollution Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangzhou 510006, China; 3. The Key
Laboratory of Water and Air Pollution Control of Guangdong Province, Guangzhou 510655, China)

Abstract: The first step of biodegradation is the contact of microorganism and pollutants, in order to examine the influence of
phenanthrene on Sphingomonas sp. GY2B’s surface properties during its degrading process, the bacteria was cultivated at different
conditions,and detected by flow cytometry combined with fluorescent dyes for its surface changes. The results indicated that, the
membrane structure had been certainly damaged during the degrading process, leading to an increased membrane permeability.
Moreover, the destruction of bacteria membrane integrity became more serious with a higher pollutant concentration. At the
concentration of 300 mg+L™", the ratio of stained bacterial cells/unstained cells was 12.44 after cultured for 60 h, while at 100
mg-L™" and 1.2 mg-L™", the ratios were 1.95 and 1. 11, respectively. The results of fourier transform infrared ( FT-IR) absorbance
spectroscopy detection, the discrimination of death, injured and intact cells, and Zeta potential detection further verified the bacterial
cell surface permeability changes. Flow cytometry combined with fluorescent dye propidium iodide was used to monitor the changes of
bacterial membrane integrity on single-cell level which exhibited a good potential for exploring the changes of bacterial surface
properties during the degrading progress and more deeply for investigating the degradation mechanism.
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%1 Beckman Coulter XCL-MCL 37 =40 B & T4 ) 2 55
Table 1 ~ Test parameters of Beckman Coulter XCL-MCL flow cytometer
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Fig. 1 Negative control and positive control
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Fig. 2 Negative control and positive control
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Fig. 3 Growth curves of strain GY2B at different initial
phenanthrene concentrations
2.3 AFHIEY X GY2B & i i# P ( membrane

permeability ) 4521

200 B 10~ 35 P A LA L L 40 L 0 o s 31
WIS R QAT 1B SR B A X WS T
WAL | R N ARG 5 A A i AR R AR A
I, PR ZEAN[R] (878 FR A5 PF T 0 T 114 200 o i 37
PER SR 25 R BOR R E F5 2640 T A A KA DL Y

ARSTH K T E SR (NB) L 100 mg-L~' JE
ATCHLER BT FREE (MSM, RS ik I8 ) 31X 3 F Y 5514
T GY2B WA fGE ATk, nEl 4 FoR 2SIk
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Fig. 4 Changes of GY2B membrane permeability
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