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65.01 STOP
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mascot 8 &% RN — ik 5 10 1% K247 i
I3
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A AT R
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1. #¥FL#FE L. plantarum FS5-5 ZE A~ [E NaCl ik
E&H TR K

Figure 1. The growth of L. plantarum FS5-5 cultured
in MRS medium at different NaCl concentrations.
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£ 6.0%EL W BT 10 h Bk X FCE K, 7
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Figure 2. SDS-PAGE analysis of L. plantarum FS5-5
cultured in MRS medium at different NaCl
concentrations. Lane 1: 0%; lane 2: 6.0%; lane 3: 7.0%;
lane 4: 8.0%; M: marker.
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Figure 3. Schematic diagram of Q-Exactive. Abscissa: elution time; ordinate: signal strength.
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*2. ERFREHHBHEARERIIF
Table 2. The information list of changed expression proteins

Accession Protein name Gene name  My/kDa pl Differential expression
number 6/1 71 81
M4KKC5 Glucose-6-phosphate 1-dehydrogenase gpd 56.7 549 124 127 147
AOA023MCE4  Phosphoglycerate mutase pgm 249 715 151 151 151
D7V8V6 6-phosphogluconate dehydrogenase, decarboxylating  gnd 52.9 530 148 141 183
AO0A023MFR5  Alcohol dehydrogenase, zinc-containing 1526_2330 36.7 559 222 290 344
D7V979 FabA-like domain protein fabz2 151 746 070 0.54 0.67
V7Z5W3 3-ketoacyl-ACP reductase fabG2 23.2 756 0.72 055 0.62
A0A023MB83  Malonyl CoA-acyl carrier protein transacylase fabD 33.2 544 0.73 0.58 0.55
D7V978 Putative acetyl-CoA carboxylase, biotin carboxyl accB 16.3 455 0.76 054 0.57
carrier protein
AO0A023MC38  Acetyl-CoA carboxylase, biotin carboxylase subunit  accC 48.2 718 131 131 121
V72294 Orotate phosphoribosyltransferase pyrE 224 6.09 022 025 031
AO0A023MFH5  Carbamoyl-phosphate synthase small chain carA 40.0 6.09 0.24 0.26 0.27
D7VCT9 Dihydroorotate dehydrogenase pyrD 31.2 6.64 027 0.27 0.42
Q88SV6 Adenylosuccinate synthetase purA 47.2 5.64 029 0.34 0.48
pP77883 Aspartate carbamoyltransferase pyrB 347 6.54 031 053 0.51
AO0A023MEY2 Bifunctional purine biosynthesis protein PurH purH 55.3 6.33 037 0.39 0.48
Q88SV5 GMP reductase guaC 35.4 6.87 0.38 047 0.52
M4KK14 Dihydroorotase pyrC 45.4 6.18 0.38 042 0.44
pP77888 Orotidine 5'-phosphate decarboxylase pyrF 24.9 759 045 040 0.39
AOA023MGM5  Adenylosuccinate lyase purB 49.0 5.97 0.48 0.62 0.71
Q88276 CTP synthase pyrG 59.7 569 0.63 059 0.57
U2HMA7 Universal stress protein uspA 17.6 9.92 171 187 192
AO0A023M9S1  Small heat shock protein hsp 16.0 470 182 222 2.06
A0A023MBA8  Alkaline shock protein asp 16.1 494 236 195 1.92
A0A023M8Y1  ABC transporter, ATP-hinding protein 1526_0147 33.8 850 033 042 0.37
AO0A023MB03  Maltose/maltodextrin ABC transporter, substrate malE 45.6 9.69 050 0.70 0.66
binding protein
AO0A023MCW?7 Oligopeptide ABC transporter, permease protein 1526_1074 37.6 9.31 0.62 057 0.54
U2HNB3 Peptide ABC transporter substrate-binding protein N876_09685 36.6 6.02 0.74 0.66 0.59
AOA023MAZ6 Lipoprotein, peptide binding protein OppA-like 1526_0648 59.9 9.61 0.74 057 0.62
protein
AOA023MDM8 ABC-type dipeptide/oligopeptide/nickel transport 1526_1075 39.7 587 081 0.55 0.65
system, ATPase component
AOA023ME81  Glycine betaine/carnitine/choline ABC transporter, 1526_1355 34.8 9.36 126 129 1.28
substrate binding protein
AOA023MDL1 Glycine betaine/carnitine/choline ABC transporter, 1526_1354 22.4 840 137 147 156
permease protein
FOUNY1 Glycine betaine/carnitine/choline ABC transporter, OpuA 44.4 5.16 143 139 143
ATP-binding protein
R9X8D2 Glycine/betaine/carnitine ABC transporter, Lpl6_F055  43.9 6.06 154 182 199

ATP-binding subunit(ProV)
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(854 2)

RIXAV7 Glycine/betaine/carnitine ABC transporter, substrate  Lpl6_F053 33.5 10.04 1.64 174 155
binding lipoprotein
Q88XZz0 30S ribosomal protein S12 rpsL 15.2 11.25 057 042 0.35
Q88WN3 50S ribosomal protein L27 rpmA 10.1 10.95 0.62 0.61 0.8
Q88WU7 50S ribosomal protein L35 rpml 7.4 12.04 0.64 0.23 0.21
Q88VvD4 30S ribosomal protein S20 rpsT 9.1 10.52 0.67 0.58 0.61
Q88WKG6 50S ribosomal protein L28 romB 7.0 1191 0.71 043 044
Q88XY2 30S ribosomal protein S19 rpsS 10.3 9.82 0.74 058 0.82
U215Q9 50S ribosomal protein L30 N876_10145 4.4 8.69 0.77 0.67 0.82
Q88XY3 50S ribosomal protein L2 rplB 30.2 10.55 0.77 0.62 0.63
Q88YW7 50S ribosomal protein L7/L12 rplL 12.6 448 079 0.70 0.79
Q88XW?7 50S ribosomal protein L15 rplO 15.3 10.64 0.82 0.79 0.78
AOA023MFT5  Ribonuclease H 1526_2100  32.6 985 120 127 121
Q88UZ4 Protein RecA recA 40.6 572 126 171 205
AO0A023MA12 DNA ligase ligA 74.4 524 134 136 158
U2WPA2 Single-stranded DNA-binding protein N644_0531 20.9 512 142 182 213
Q88Y18 UvrABC system protein B uvrB 76.1 520 144 191 239

AR, KR R T, N
30S FZWHIASE 15t S12., 508 WA 15 L27 .
50S AZ A EE 15t L35, 30S A MRS )it S20.
50S AZAMAEE 5 L28. 30S AZAMHAEE 5 S19.
50S HZAARE 1 L30. 50S R ARE 15k L2 &
&, BERAREARMEREIERZET AR, X
VERLEER A PREE R, AT RED TR R A A
MR, BT R R A >, AR 1Y
FIRFEREZ W o FEARSE g v L A P N
FIBT . ANRIRSE B 0T . Bk AR v 3 1 T A 3R A
PR IEGR MY, 75 NaCl ik i 6.0% .7.0%7F/1 8.0% (W/V)
MIPREE T, BESRASECEYA RN T 1.7 50 b &
P E R A DNA R4 Fis 2 1 bRl
PR T 05 7 Ml 2 BB ML 2 — T AR — s
TR Uk, PR E BN GroES,
GroEL #il DnaK £ 7Ela PR T 947 3R A
k. ABC ¥zt e iR R T . %
W, EFZHE. 2Rk, FEIK. AEB . JEE
153 AH O 1 B 1 T 1 22 S0k R, i 5 ]

i}, ABC ¥4iz 8 FH e iz H 2 R EH 0 . A
JIFLRG 265 R DG 2R 1 B B 1 22 S 6k B

3 ik

NaCl [N Il 2 A LA i F B i A KB
BE, [ -t 2 ) O P FL R R % B B R T SR AL
HHAARST NaCl i E A, LAE4ERE F B 40 )
Ttk W2 AR ER DL ] 3 S AR A
JRU A . BOECGE A RAR IS | AR AR AR S
JTTHL o AR S R T B 22 S A 1 o A QA
AR IRDTRRACHE . R mRACHE . NI
FIit. ABC izt M. PTS R4, BHHAEN
Jit. DNA il #2585 8 A s

TEMEAC A b e 2 7 2R WA, 1R
PR, FLRRE LTS8 KSR i i Aok
SRALRERLHLR M. BRSO AR R AR R
FEAAUREZ —, ERRH®RE T, 6-HER
A W UM HE AL 6~ 19 7 4 W A e TR T 2
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fialie, [FIAs A2 B NADPH 5 6-B R 1 7260 1 R bt PR 1
AL 6B PR 7 260 b 26 B D-A% UM -5-Wig R, ) kA=
i NADPH, ik — 258 A% -5-B5 1R . 1EIZIR
e A ) NADPH A LIRS AT BEH K, L
K5k G A 1A B =Y D-A%
i -5~ T 2 A% T R B L o B i il 14 2 20 B o
o BT R A 2 W MO S — o AR R g
T H A A AS AT 30t T T 1 il — R Rk 1 1
SRR, BRFRAEER Ma T Al AR K T A R A E
SR IE JFOIR AT

MR AR B D BE R T R R AR )
BHGL, A LURSZ AL, i, %L TR
BB RS AR RO AR R A A A0
PRI S, 20 T A BRI AL Y it 5 4
MAERK R, EAFMIRREEMLT, SRk S
FFA B RS AE KM, 2L fR i
AL TE B PREE (AN R W8 . RHERPE 48) S, W
AR B RS R GA N IR 1 SR R AR
BT 2B FME S Rt b 4 2 CE IR A,
B LI IO R 11 0T R A AR AR B T . R R
2 [ JTORE FH O e

ABC iz 1Al L G ia T2 FR IR . 2
BR. BT, 20, IREEEEIAEN, B
P FE T ELHFE ATP, ABC #iz & 1l fe it iz
BRI R BT . 2. EF W, 2. &
BR . A2 ER . BB 1B DG 4 28 11 T 9 25 55
FERYE, X ULH T NaCl i A T i 4 4
MR, AR B B A SRR AR AR DG A AR
RIS, T EATRY R, W
BRI 0 1% 38 26 11 ) & sl /b . FIr Y5 Nacl
W R 0%AHLL, SR T M. 5 R,
ABC iz 8 [ B e e ia T 2 R . Rek . 1
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0 55 A G AR 1 BT 1 22 S0k B, AR A MR
NaCl ¥4 m s, WM /K 3 itE NaCl
VR (R 1G22 B RN, TR s 240 B P 1 K 23
AL P 1 15 7K B8 ) 20 A AR 3%, DT
BRI, ZEMLIE LT, 38 5 A AH e o
K S A T A 2 6 PR T L R 0 L A A AR A
HETT OR3P GRS L P 0932 388 A, i T 2z R
S B, IR SR AR A T, BT LA
NaCl P45 T, 5 Hia AH 2RI A O 2 1 BT Y
ABC fiz i mpy ik EiH T .

A SR ITRAQ B A H# 4 1 i 1 F ARk
T GEARF IR Y FLATTE FS5-5 7E 0%, 6.0%.
7.0%71 8.0% (W/V)IJFRIREE T, A=K EXEUNH
W A R IA 22 S AE 0L, TEATIM Y, ME
VRN BTER L S HERE AR DG BRI L
B DA SARAS PR B i MG B T 3R
ik BRI AR AR DG AT R A L e g iR
FRIHSEAE G B TR aR M
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Analysis of salt tolerance of Lactobacillus plantarum FS5-5
based on ITRAQ technology

Qiangian Wang, Xuefei Song, Jingjing Guo, Ying Zhang, Rina Wu"
College of Food Sciences, Shenyang Agricultural University, Shenyang 110866, Liaoning Province, China

Abstract: [Objective] Proteomic analysis of Lactobacillus plantarum to salt stress could provide a theoretical basis
for salt-tolerant mechanism involved in lactic acid bacteria. [Methods] Lactobacillus plantarum FS5-5 was
originally isolated from traditional home-made fermented soybean paste from Northeast China. Growth was
observed under 0%, 6.0%, 7.0% and 8.0% (W/V) NaCl, and protein expression was analyzed using iTRAQ
technology. [Results] We collected bacteria at 5, 10, 12 and 12 h of the mid-logarithmic growth phase for
proteomic analysis. Based on iTRAQ results, a total of 1271 differently expressed proteins were identified under
different salt stress. They were involved in carbohydrate metabolism, amino acid metabolism, lipid metabolism,
nucleotide metabolism, stress proteins, transporters, phosphotransferase system, ribosome, and so on. [Conclusion]
The ability of L. plantarum FS5-5 to grow in high concentration of NaCl is connected with energy synthesis
proteins, stress proteins and compatible solutes transporters.

Keywords: Lactobacillus plantarum FS5-5, salt stress, iTRAQ, differential protein expression
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