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Figure 1. Fermentation processes under various dissolved oxygen levels. A: DO 5% ; B: DO 25% ; C: DO 50% ; D: DO 75%.
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Figure 2. Two-dimensional gel electrophoresis maps of Agrobactertum sp. ATCC 31749 proteins under various dissolved

oxygen levels. A: DO 75% ; B: DO 50% ; C: DO 25% ; D: DO 5%.
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Table 1. Identification of 15 differentially expressed protein spots

Accession X MW Protein levels ratio”
No. Protein name pl Score®

number (kDa) 5%  25%  50%  75%
1 811493357229  Phosphoglucomutase 5.30 57.80 272 0.70 0.95 1.00  0.72
2 211493354565  Ubiquinol-cytochrome C reductase 5.68 20.56 373 0.65 0.77 1.00 1.51
3 21120139402 Orotidine 5—phosphatedecarboxylase 5.18 25.05 156 0.30 0.49 1. 00 0.35
4 211493356896 5 Nucleotidase 5.10 67.10 459 1.24  0.99 1.00  0.36
5 211493353713 Acetyl-CoA carboxylase subunit alpha 5.95 34.58 370 0.93  0.92 1.00 1.58
6 211489592373  3-oxoacyl-ACP synthase 5.28 42.53 120 - 1.16 1.00  2.02
7 211489592515  Dihydrodipicolinate synthase 6.00 31.32 291 0.53  0.58 1.00 1.72
8 211493353511  Cysteine synthase 5.68 33.60 559 0.91 1.11 1. 00 1.53
9 211493356829  5-Methyltetrahydropteroyltriglutamate-homocysteine methyltransferase ~ 5.60  38.46 440 0.90 0.94 1. 00 1.44
10 211489591797 308 ribosomal protein S2 6.01 28.32 368 0.25 0.41 1.00 1.69
11 211489604878  Superoxide dismutase 5.69 22.60 488 1.62 1.31 1.00  3.07
12 211493354517  Polyphenol oxidase 5.49 28.86 504 0.25 0.51 1.00 2.21
13 211493359515  ABC transporter substrate-binding protein 5.08 58.80 471 0.99 0.95 1.00 0.31
14 211493356595  Molecular chaperone GroEL 5.08 57.64 669 1.99 2.51 1.00  4.34
15 211493360145  Universal stress protein 5.62 14.84 274 5.01 1.66 1. 00 1.22

*: The scores >60 indicate identity or extensive homology (p <0.05) . ": Protein expression level under each dissolved oxygen level compared with DO
50% . Expression level under DO 50% was set at 1. 00.
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Proteomic analysis of curdlan—-producing Agrobacterium
sp. ATCC 31749 in response to dissolved oxygen

Xiaomeng Dai', Libo Yang', Zhiyong Zheng'~ , Haiqin Chen®, Xiaobei Zhan'

' Key Laboratory of Carbohydrate Chemistry and Biotechnology of Ministry of Education, School of Biotechnology, Jiangnan
University, Wuxi 214122, Jiangsu Province, China

* School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu Province, China

Abstract: [Objective] Curdlan is produced by Agrobacterium sp. ATCC 31749 under nitrogen limiting condition. The
biosynthesis of crudlan is a typical aerobic bioprocess, and the production of curdlan would be severely restricted under
micro-aerobic and anoxic conditions. Proteomic analysis of Agrobacterium sp. was conducted to investigate the effect of
dissolved oxygen on the crucial enzymes involved in curdlan biosynthesis. [Methods] Two-dimensional gel electrophoresis
was performed to separate and visualize the differential expression of the intracellular proteins extracted from Agrobacterium
sp. ATCC 31749 cultured under various dissolved oxygen levels (75% , 50% , 25% and 5% ). In addition, a
comparative proteomic analysis of the intracellular proteins expression level under various dissolved oxygen levels was
done. Significant differently expressed proteins were identified by MALDI-TOF /TOF. [Results] Finally, we identified 15
differently expressed proteins involved in polysaccharide synthesis, fatty acid synthesis, amino acid synthesis pathway.
Among these proteins, phosphoglucomutase and orotidine 5-phosphate decarboxylase were the key metabolic enzymes
directing curdlan biosynthesis. [Conelusion] Oxygen could affect the expression of the proteins taking charge of curdlan
synthesis significantly.

Keywords: Agrobacterium sp. , curdlan, dissolved oxygen, proteomics

i

(RSt i T J5)

Supported by the National Natural Science Foundation of China (31271888, 31171640) and by the National Key Technologies R&D Program
(2011BAD23B04)

" Corresponding author. Tel/Fax: +86-510-85918299; E-mail: zhiyong@jiangnan. edu. cn

Received: 23 December 2015 /Revised: 8 March 2015





