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Breeding, Optimization and Community Structure Analysis of Non-photosynthetic
CO, Assimilation Microbial Flora
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(1.State Key Laboratory of Bioreactor Engineering, College of Biochemical Engineering, East China University of Science and Technology,
Shanghai 200237, China; 2. State Key Laboratory of Pollution Control and Resource Reuse, College of Environmental Science and
Engineering; Tongji University, Shanghai 200092, China; 3. College of Resource and Environmental Engineering, East China University of
Science and Technology, Shanghai 200237, China)

Abstract: Isolation and screening from sea water and sediments; and the optimization of electron donor and inorganic carbon source structure
were performed for obtaining microbial flora with high efficient inorganic carbon fixation without the light and hydrogen. In addition, the
structure of the microbial flora was studied through 16S rDNA sequence analysis and contrast for providing theoretical basis to improve carbon
fixation efficiency through optimizing microbial flora structure. The result showed that non-photosynthetic microbial flora with the capacity of
inorganic carbon fixation under the general aerobic and anaerobic conditions could be obtained from the sea by long-term domestication and
isolation. Inorganic carbon fixation efficiency of the microbial flora was enhanced significantly by adding of sodium thiosulfates sodium sulfide
and hydrogen as electron donor. Under the aerobic and anaerobic conditions with sodium thiosulfate as electron donor, the efficiency of
inorganic carbon assimilation was 10.44 mg/L and 12.56 mg/L respectively. The assimilation efficiency of the microbial flora with mixed
inorganic carbon source was higher than that with single carbon source. When CO, > sodium bicarbonate and sodium carbonate were added as
carbon sources, carbon fixation efficiency of the microbial flora under the aerobic and anaerobic condition was 110 mg*(Led) ™" and 72
mg* (Led) ™" respectively which had been closed to the efficiency of hydrogen-oxidizing bacteria. The analysis results showed that the
predominant species of the microbial flora varied significantly after the adding of different electron donor. And 11 species of the 16 predominant
species in the microbial flora was uncultured. It means that the microbial flora could only exist in symbiotic manner. The inorganic carbon
fixation effect of the microbial flora may be the results of co-function of multi-microbial species. Therefore; the optimization of microbial flora
structure and proportion is benefit for the further improvement of carbon fixation efficiency.

Key words: non-photosynthetic microbial flora; inorganic carbon assimilation; electron donor; inorganic carbon source structure; microbial

flora structure
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R
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GGCGGGGCGGGGGCACGGGGGGCCTAGGGGAGGC-
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Fig.1 Chang of CO, volume in the serum bottle
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Table 1 Volume of microbial carbon fixation after cultured
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Table 2 Each electron donor oxidation produce energy
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Fig.4 TOC value of microbial flora after cultured 4 d

by different inorganic carbon sources
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Fig.5 DGGE analysis
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Fig.6  Unrooted phylogenetic tree based on 16S rDNA-V3
sequences representing the respective DGGE bands in Table 3
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Table 3 16S rDNA V3 sequence similarities to closest relatives of DNA recovered from the respective bands in DGGE gels
il e i Fe A /bp GenBank U4 P v B ARALLEE At 44 K OF 41145 HIAEE %
1-3 189 Uncultured bacterium clone( EU509144) 96
2-4 169 Marine bacterium 'Tsolate 5'C AY082665) 98
3-10 169 Uncultured bacterium( EU574677) 98
4-1 169 Marine bacterium HP22( AY239006) 9
5-2 189 Uncultured bacterium( AY328485) 97
6-5 190 Uncultured bacterium clone( EU857874) 90
7-5 194 Uncultured Pseudomonas sp.( AF467304) 100
8-3 189 Uncultured bacterium( EU652656) 96
9-3 169 Alpha Proteobacterium DG1293(DQ486505) 99
10-5 169 Uncultured Thioclava sp. (EU167470) 98
11-3 169 Uncultured gamma Proteobacterium( AY711683) 99
12-1 194 Uncultured Stenotrophomonas bacterium( EF562149) 98
13-5 169 Uncultured bacterium ( AB244004) 98
14-7 169 Marine alpha Proteobacterium RS. Sph.020( DQ097294) 99
15-2 194 Uncultured bacterium( EF034329) 97
16-7 169 Marine bacterium SE83( AY038922) 99
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TR I IAB TSR AE B 5 AR R B E )
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