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Comparative Proteome Analysis of Bifidobacterium longum
NCC2705 Grown on Fructose and Glucose

Zhongke Sun', Xin Bo', Xiang He’, Zheng Jiang®, Fang Wang?, Hongging Zhao?, Dawei Liu’, and
Jing Yuan'~

1 College of Food Science and Engineering, Northwest A & F University, Yangling 712100, China
2 Institute of Disease Control and Prevention, Academy of Military Medical Sciences, Beijing 100071, China

Abstract: To demonstrate the fructose metabolism pathway in Bifidobacterium Longum NCC2705 and to construct its fermentation
model, we explored the comparative proteome cultivating the strain on glucose or fructose, based on a proteomic reference map of B.
longum NCC2705 constructed earlier. Then, we used matrix-assisted laser desorption/ionization time of flight (MALDI-TOF) mass
spectrometry and electro-spray ionization tandem mass spectrometry (ESI-MS/MS) for differently expressed proteins identification.
Furthermore, with semi-quantitative RT-PCR we determined the distinctively expressed proteins at the level of transcription.
Proteomic comparison of glucose- and fructose-grown cells demonstrated much similarity. On the page of fructose there were all the
enzymes and proteins that exist during the process of glucose degradation. We observed a greater variation of more than three-fold
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for the identified 9 spots representing 5 protein entries by MALDI-TOF MS. The sugar-binding protein specific to fructose (BL0033)

and an ABC transporter ATP binding protein (BL0034) showed higher expression level from cells grown on fructose. It was also

determined by semi-quantitative RT-PCR subsequently. BL0033 time course and concentration experiments showed that the

induction time correlated to higher fructose concentration, and increased expression of BL0033. Fructose was catabolized via the

same degradation pathway as glucose at the level of proteomics. BL0033 was induced by fructose. All results suggest that the uptake

of fructose into the cell may be conducted by a specific ABC transport system, in which BL0033 and BL0034 as components might

have played an important role.

Keywords: comparative proteome, the catabolism of fructose, semi-quantitative RT-PCR, MALDI-TOF and/or ESI-MS/MS, the

sugar-binding protein specific to fructose (BL0033)
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Table 1 Oligonucleotides used for gene expression analysis
(RT-PCR)

Oligo nucleotide Nucleotide sequence (5'-3")

16SDNA Primer ]l TCCAGTTGATCGCATGGTC
16S tDNA Primer2 GGGAAGCCGTATCTCTACGA
BL0033 Primer 1 AGGTGGCAGCTCGGACTCC
BL0033 Primer 2 GCGGCGTCGAAGGTCTTGG
BL0034 Primer 1 GTGGACGGCAAGCCTCAGC

BL0034 Primer 2 TGCCTCCTTTCCGGTGTTTACG

frk  Primer 1 GCTCGGCGACGAACTGATTGC
frk  Primer 2 AGGATGCGGGCGGTGAAGG
BL1340  Primer 1 GGTCGTCTCATCAACGGCTTCC

BL1340 Primer 2 GGCGGACAGGGTGGATAGGC

BL1341 Primer 1 GCGGGCATGTGGGCAATATCG

BL1341 Primer 2 GGCAGGTCCAGCGTTTCAAGG
+
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Fig. 1 2-D gel electrophoresis of the whole cell proteins of B.
longum NCC2705 cultivated in fructose or glucose

The majority proteins were focused in the left, which was acidic
region of the pH 4~7 IPG strap after IEF electrophoresis. Even that,
the second dimensional electrophoresis of the SDS-PAGE can not
separate them completely further. The IPG strap with narrow pH
gradient between 4.5 and 5.5 was used for more clear results. Fig. 1
was a synthesized photo which with much more proteins can be
separated than both of its components, the figure from pH 4~7 IPG
and pH 4.5~5.5 IPG strap
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Table 2 List of fructose-regulated proteins in B. longum NCC2705

Locus NCBI GI Spot No. Protein description Theor. mass Theor. pl
BL0033 23464661 1.2.3.4,5 probable solute binding protefiélr(;igisc transporter system possibly 34782 472
BL0034 2i:23464662 6 ATP binding protein of ABC transporter 55857 5.82
BL1339 £1:23465900 7 protein in PfkB family of sugar kinases 32533 4.88
BL1340 g1:23465901 8 probable transcriptional repressor in the Rok (NagC/XylIR) family 42999 5.22
BL1341 g1:23465902 9 possible sugar kinase 31264 4.88
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Fig.2 Comparison of the protein synthesis when B. longum
NCC2705 cultivated in fructose (F) or glucose (G)
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Fig. 3 Fermentation time (A) and concentration (B) test on

BL0033 expression of B. longum NCC2705 when it was
cultivated in fructose (F) or glucose (G)
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