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Fig. 1

Two-dimensional gel electrophoresis of the whole cell proteins of B.longum cultivated in lactose or glucose. G: Glucose; L: Lactose.
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23 HAMEAEEARHPERRIENERD 17 /
ImageMaster 2D Elite Platnum 5.0

31 3 /
1 1 14

% 1 B.longum NCC2705 FIEABHTIAETHUMER
Table 1  List of lactose-regulated proteins in B.longum NCC2705

NCBI GI . i Theor. Theor. Exp.MW Exp
Spot No. Locus identifier Scores  COG Protein  Description Mass/Da ol Gene /kDa ol

Proteins up-regulated during lactose growth:

L1 BL0520  gi|23465109 346 O  DnaK protein 66902 4.72 dnak  80.971 4.7
L2 BL1673  gi|23466221 57 C possible lactaldehyde reductase 40598 4.74 fucO 48.63 4.8
L3 BLO715  gi|23465295 155 G Transaldolase 39682 4.87 tal 42431  4.77
L4 BLO002  gi|23464630 357 O  Chaperone 56803 4.72 groBEL  57.094  4.81
L5 BLI1187  gi|23465753 46 G Probable phosphoglucomutase or 4o 4.93 mrsA 5584  4.88

phosphomannomutase
L6 BLO715  gi|23465295 163 G Transaldolase 39682 4.87 tal 48269  4.85
L7 BLIOIS  gi|23465584 486 K gi‘:;c“p“‘m clongation  factor 5,5 4.82 greA  17.405 476
L8 BL0469  gi|23465061 92 J glutamyl-tRNA synthetase 56646 5.04 gltX 64.175 5.15
L9 BL0478  gi|23465070 85 F formate--tetrahydrofolate ligase 53994 5.04 fhs 62.198 5.13
L10 BL0618 23465202 446 P hypothetical protein in DPS family 17765 4.57 20.111 4.65
L1l BLI1644  gi|23466192 177 M UDP-glucose 4-epimerase 37281 5.13 galEl  40.684  5.19
L12 BL0530  gi|23465118 178 E ketol-acid reductoisomerase 39049 5.1 ilvCl1 38.21 5.21
L13  BLI442 23465998 444 o  possible peptidyl-prolyl cis-trans 9,5 4.7 21636 47

1somerase
L14  BL0002 23464630 357 O  Chaperone 56803 4.72 groEL  57.094  4.81
L15 BL0978  gi|23465547 G  LacZ 114777 4.86 lacZ 35867  5.52
L16 BLL““ 23466212 857 O hypothetical protein BL1664a 15161 5.32 19321 5.76

Proteins down-regulated during lactose growth:

Gl BL0002  gi[23464630 355 O Chaperone 56803 472 groEL  70.14 472

G2 BLO715  gi|23465295 160 G Transaldolase 39682 4.87 tal 41518  4.81
hypothetical protein with

G3 BLI1222  gi[23465790 564 L N-terminal similarity to NADH 45466 5.39 38.59  4.63
pyrophosphatase

G4 BLI386  gi[23465947 28 E  DppA2 59024 5 dppA2  70.859  4.83

G5 BL1076  gi|23465645 32 E glutamine synthetase 1 53206 4.81 glnAl 66.124 4.84

G6 BL1786  gi|23466330 358 H S-adenosylmethionine synthetase 43748 4.85 metK 59.911 4.83

G7  BLO0953  gi[23465526 10 p  glutamine-dependent NADED 60925 475 nadE 72326 4.94
synthetase

G8 BL1098  gi|23465667 63 J elongation factor G 78087 4.83 fusA 45.717 4.92

G9 BL0988  gi[23465557 105 G pyruvate kinase 55233 5.49 pyk 64.816 5.3
possible fused dTDP-4-keto-L-rham

G10  BL0228  gi[23464835 110 M nose re-ductase and dTDP-4-kto-6-d 52894 5.19 57.642  5.34
eoxy glucose-3, 5-epimerase enz yme

Gl1 BLO790  gi|23465366 422 g Pprobable dihydroorotate dehydro- 4454 4.72 pytK  28.702  4.76
genase electron transfer subunit

G12  BLO716  gi[23465296 249 G Transketolase 76096 4.97 tkt 28.644  4.97

G13  BL0429 23465027 248 R %‘;S;g’le cobyric acid synthase ;495 4.95 28.94  4.94

Gl4  BL0988 23465557 107 G pyruvate kinase 55233 5.49 pyk 63.857  5.36

G15  BL0735 23465313 679 F  PurH 58377 5.36 purH  66.236  5.59

G16  BLIIS2  gil23465718 327 T i‘l‘:fé“ducer'z productionprotein 55,3 5.29 18.984  5.11

G17  BLIS00 23466344 684 F  adenylosuccinate lyase 53708 5.33 purB  61.469  5.74

G18  BL0402 23465000 685 j  glutamyl-tRNA(GIn) 55137 5.44 gatB  63.845  5.83
amidotransferase subunit B

G19 BL0550 23465135 148 G fructose-bisphosphate aldolase 38325 5.31 fba 40.989 5.65

G20  BL0673 23465255 716 ATP binding protein of ABC 0,59 5.85 msiK ~ 52.119  6.35

transporter for sugars

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



NCC2705

J (2008) 48(11) 1455

31

/
-2 LuxS
BL1152 autoinducer-2 production protein LuxS
bifid shunt BLO715 transaldolase-
tal

BL1187 probable phosphoglucomutase or phosphomann
omutase mrsA  6- BL0444 6-phosp-
hogluconate dehydrogenase, decarboxylating I  gnt

BLO0716 transketolase BL1656
phosphoglycerate mutase
BL1673 possible lactaldehyde reductase fucO

LacZ BL0978

NCC2705

24 LTEEAM CAI 2TFERR GRAVY &

tRNA
tRNA
CAI
, 1.0
CAI
CAI
CAI CAI
0.5
chaperone transaldolase  transketolase
2 5 10
GRAVY -2~2
GRAVY CodonW
GRAVY 0

25 Y£TEEAMEFREEIRER
4]

Transaldolase -

formate--tetrahydrofolate ligase

3

L3(MW:42.43 1kDa/pl:4.77)/L6(MW:48.269kDa/ pl: 4.85)
G2(MW:41.518kDa/pl:4.81)

Transaldolase L3 L6
G2 L3
41.244 30933 L6 27.496 16.173
G2 118.150 78.77 Tal
L3
G2 L3
G2 BL0988,
pyruvate kinase, pyk
G9 Gl4
2.0 cmx2.0 cm
Pro-Q Diamond
L3 G9
2 MALDI-TOF
MS
A B
G9 Gl14
v ?ﬁm

2 4

- L-z G2 L3 G2

2 AE/AEEAE P NERRIZBER LGN

Fig. 2 Proteins with altered mobility were tested for phosphorylation.
A: Close-up view of the 2-D gels (G: B. longum NCC2705 cultivated in
Glucose; L: B. longum NCC2705 cultivated lactose). B: Pro-Q Diamond
Stain analysis of Tal and Pyk phosphorylated in response to incubation
in glucose or lactose.
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Proteomic analysis of Bifidobacteria longum strain
NCC2705 grown on lactose and glucose

Xiang He " Dawei Liu " , Zhongke Sun Fang Wang Zheng Jiang ',
Hongqing Zhao ', Xuannan Chen %, Liuyu Huang', Jing Yuan "

(" Institute of Disease Control and Prevention, Academy of Military Medical Sciences, Beijing 100071, China)
(*School of Public Health, Jilin University, Changchun 130021, China)

Abstract: [Objective] Based on a proteomic reference map of the important probiotic organism Bifidobacteria longum
NCC2705 constructed by our previous research, we compared the proteomic profiles of Bifidobacteria longum strain
NCC2705 grown on lactose or glucose to identify the catabolic route allowing lactose fermentation. [Methods] We con-
sidered the proteins differentially expressed if their relative volume deviated more than 3-fold with ImageMaster 2D Elite
version 5.0 software. Interesting spots were identified by matrix-assisted laser desorption ionization time-of-flight mass
spectrometry (MALDI-TOF-MS) analysis, and phosphorylation analysis of proteins with mobility changes by Pro-Q
Diamond Stain. [Results] The identified spots represent 31 protein entries, 14 up-regulated proteins, 17 down-regulated
proteins. These identified proteins, which were hydrophilic proteins and their genes with CAI value above 0.5 represented
the most abundant proteins, included key stress proteins, metabolism-related proteins, and proteins related to translation.
Two proteins including Tal (BL0O715, transaldolase, L3) and Pyk (BL0988, pyruvate kinase, G9) exhibited clear
post-translational modification. [Conclusion] Proteomic comparison of glucose- and lactose-grown cells revealed that
lactose and glucose were catabolized via the same degradation pathway, and the rate of glucose assimilation was higher
than that of lactose. Spot and protein analysis revealed that post-translational modifications might be common in these
proteins. Pro-Q Diamond staining analysis revealed that lactose trigger Tal phosphorylation at 43 T /47 S, and inhibited
Pyk phosphorylation at 65 S. These proteins were identified for the first time as bifidobacterial phosphoproteins.

Keywords: Comparative proteome; the catabolism of lactose; 2D-PAGE; Pro-Q Diamond staining; phosphoproteins
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