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FACE R AR T2 o (4550 ) d 3 W re] B8 L vk FOR , mT LA B 2] FF SR T o BER i A PR LD
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KA 25 A ZFRIBME AR XX 25 A ERRIXMEA ST THOEEE . h TokZ I @ NCLI12
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S 5R , BB L2 S R B 7R 2 T T TR Wk 30 1O 98 S
A SR V< S U (S R P (EN D R 0 2 A {2 Nl O
A TR AN 35 3R B vh 55 R 0 B FLAT I NCL912 7R TR
it % O 8 o B AR K R — A B RR T A2 RE
Wl B2 TR 7 0 T I 30 B B8 I, HC At PR 3R 7R R i 38
JO7 I I A R G R A

WFFE R BT, FL IR T R JWih 380 107 98 S 7 e — AR
O 1) T 6 VR A 2R, 90 K 8 6 DR R AR 1 B Y 3R Gk
P e B Z S IR A BT L
B BB AR ST Rk i AR —Fh ] R H.
A BB ST T B, v RLAEE A K - 48 78 TR Y TR B 8
VAL SrR L[ R: S E P = N DON 73 SERVAY & - S L S
KD RE AR AR H A B, o LA 1 7R R 30
BT B8R 1 3Rk 25 S DR R Tk 38 R G 1Y) A
FHBIWFSE oA DL B 48, PR, AS BIF 5 3 H R n] Bk
Jid B3, UK (2-dimensional gel electrophoresis,2-DE) £l it
TEH R, N A A K, W5 pH X Lb. brevis
NCLO12 FE H KRB R W, XL R R M E N EE
JoT 1Y) 22 S e ik ORI RE EAT R0 o LA AR F1 i 7K
P37 Lb. brevis NCLO12 f R il 3 17 38 S A Y

1R

L1 ##

L L1 BEMRAIEGFR I Lb. brevis NCLO12 Sy AL S0 55 5%
Oy ORAT S y- B AR TR, MR SRR (1 L) A A
BE25 g, RELE K 6.25 g, B R 6.25 g,MgSO,
-7H,0 0.1 g,MnSO, - 4H,0 0.025 g,5 mL Tween
80, L-4 % MR A 44 Mk B 0.1 mol/L, & W B 3% Ak
(1 L) A% 8% 50 ¢, REHH R 12.5 ¢, BE R EH
12.5 g,MgSO, - 7H,0 0.2 g, MnSO, - 4H,0 0.05 ¢,
10 mL Tween 80, & REHI AL AT L4 M.
L2 FSuG A4 17 cm [EAH pH K6 T ¢
4 (pH 3 —10) A& WP fL f% 5T (pH 3 - 10) (it &
M (TAA) i 82 #% (APS) | Bradford 3 F & 5 1
&5 W [ Bio-Rad 24 Rl s WMk N, N-2 BT XL
PN 945 Tt JH L i ( Thiourea ) | — i 75 B B ( DTT) \3-
[ (3 NEmERE N 3L ) -2 — i ]-1-N B R ( CHAPS) (35
1 AT 1) 550 P Y R il 7t BC ( PMISF) | JR 3R (' Urea ) 55
Wy H Sigma 2y @l IPGphor &5 HL B M4 ( Bio-Rad 2t
A ) ,protean Il xi cell 3 & H1 Jk % . Image Scanner I[ i%&
B4 Y . TmageMaster 2D Elite 5. 0 & 14 53 #r B A
¥ 5 Amersham Biosciences 2% @] 7= ff; Applied

Biosystems Voyager System 4700 MALDI-TOF-TOF-MS
Bt AL F& 26 B ABIL 24 W) 77 f, Ho A H Uk &5 T H
Bio-Rad 22 H],
1.2 HBERMG RO

7 Mol/L JR & 4.2 ¢g,2 mol/L #fi g 1.52 g,
CHAPS (4%, w/v) 0.4 g, 65 mmol/L. DTT,
0.5 mmol/L EDTA , fiil MilliQ 7K€ 2 & 10 mL, 433,
= 20°C {&AF , i FHBAR] i & R, AT PMSE %
Ak & 2 mmol/L,
1.3 EREFE

PREL Lb. brevis NCLO12 FAR Y& 5P T Fh T 55 5%
Wrh,32C #9224 h, ARG ¥ HIEF TR A
100 mL& BERE 3R 5209 250 mL = iR ,32°C , #& K
Bigk 12 h, WA 2 . MR AR 2 WA MR |,
3773 xg B 0> 5 min, R F K B O F 0 E K
(4.1 x10”) %R0 T AR W1 46 pH( [ 4% pH,5.0,4.0,
3.5,3.0) 19 100 mL K& s in , 32°C B B 1% 957, &F
B% 2 h HURE W OD,, , LA [] A 48 A B, WO B2 A 90
Aeb, ISR GG pH R By AER g, A5
A4 A o B TR R B IR E — R I R R
A& pH B0 2 A AR pH, HAE 2 6.2 - 6. 4.
1.4 mERME LI

BOm AL 2 WOE AR I W 10 mL (4.1 x
10°) ,11620 x g 8.0 5 min, 88 J5 45 5500 J55 11 145 B
F pH 2.0 9 100 mL % [ A1 %F B K% 75 L v, 32°C i
EHEFR0 -6 h, hE 2 h BukE . MR 0.5 mL Y
W MAE 4.5 mL Jow K, 885 BRI 1 10 %
i TR AL, AR I I E AT R RO TR A . BORR R R
100 WL T2 il #4855 09 & 2 K 16 Bl g 3% 97 R 00 35 5%
I 32CHE I 48 h KK MG, Sit Wk
B A SR ES 3 G BCEBIE
1.5 W[ kR E ik

XF pH 5.0 F1 4.0 Z5F T 35 5% 19 40 & BURE 2F 47
XU B S HL UK o T Ol R BT A R R BT YRR
B 1x10°,3773 x g B0 5 min, AR A, R H
BEIR 22 th i (20 mmol/L,pH7. 0) P ik 2 K. 4L &
B T 240 i R it R N 300 2 A T AR A U
B 1 h,4°C 13200 x g B0 60 min J5 B I35 B Sk 40
Ml SR H BT, R Bradford 25 1 € 512l 57 & U E 2R
BB . ADFoE R IR ARy pH T ER R A &0 Ak A
P, pH fig2E /2 0. 1,

L.5.1 #f—maFHRAECIER) dk: XU B i
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W EFE S % Gorg A AR 197 %" K Bio-Rad
ICEF AR T EAT, A 3 W, AR EMEES
200 wg(#310 wl) , 5 EFEZ MR 72 IR A, SRR
¥ 350 wL, T A K AL AR SR A 20°C 504 T
1o 30 V EIEAK 12 h J5 475 i R4 B A i 2R
FEMAL T 3K 2] 80000 AR /1N £, 5% — [ H UK 45
Jo BBUCH BE O, R K it i 4T 3 E AR SDS-PAGE 1
VKBS T T - 80°CARAF o
1.5.2 % "[n] SDS-PAGE e ik : # LA
BT AT 2 R, B RS ming ST 22 vl
A 145 6 mol/L JR 2 ,2% SDS, 0. 05 mol/L pHS. 8
Tris-HC1,20% H i ,2% DTT; £ 22 vh 7% B 5t 2%
AW 2% DTT B4 8.2 5% (i & B . DTT
I 20 T e 7 5 8 10 I I A, I 1k 58 0 I il o
W P15 5 14 25 5% N protean [l xi cell 3 B L yK A
#EAT SDS-PAGE i Uk , 3 1 1 UK 73 5 JIE 1 vk 2
12% B3k 5440« B8 220 V, 10 mA,30 min, 2R 5
BRI 25 mA THU, B 2R W 4R 7R 2k B 3k B IR R
5k UK o BEME AL UK RS U BRI, EAT 5 T i
L R250 Yufh
1.6 BEEB/RDH M Image Scanner Il 37 5f 9 4
A g 0 J5 1 BE A, LR MK 2-DE B KR, 1]
ImageMaster 2D Elite 5. 0 & 2 43 #7 B4 % H 3 )5 60
FURFEFT 53 7 o
L7 RESWTRBIBEERR

i i3 ImageMaster 2D Elite 5. 0 %4 4» #f, &
PZH RT3 2 0] 0 22 S 2 1 R, EAT RIS 2 . oG
WGV BEEE R 22 5 H a8 TE N, AR
UOKVE, it , K 2 W, BE A BSOS, 5
K, LAV O TR AE 3TCHERE P, TS — 10 ul
TPCK 4b P (4 PR A (12,5 ng/ L) BRI 0.
JE AT, AR o K IR Be 4 ER AR BN B MALDI #E 4
IR . MALDI-TOF-MS Jp #7465 X Oy Sz 4 4 2
BTG E , WOL I Nd: YAG B0, Kk
355 nm, A LR O 20 KV, BE SRR & JIKBT
2L K 3 ( peptide mass fingerprint, PMF) Jii & 43 4§
L2 700 (3500 Da, $KJ5 1 2 45 55 % B AL 5T /Y
PMF [ 2 5 i ik Be &g 1 547 MS/MS 434, Fr Ay
SRR Y TG S AR R4S o B Mascot
oM K & NCBInr %0 #% FE ( htip://www.
matrixscience. com) P47 8 F 5[] P8 A5 1), FR IR 2 5+
RIKMEABRFER.

1.8 ZRitFESMH

FiI SPSS1L. 0 B A% pir 45 804 #E 47 S8+ 20 Hr , 79
20 8] FL R ST BEAS ¢ K0 . A P <0.05 22 5%
Agitr L

2 #XR

2.1 A[E pH T Lb. brevis NC1912 &K R 1F &
Hh 2%

& 1A DLE H, Lb. brevis NCLO12 ) %} %% 4=
K2 -20 h, & NCL912 7£ pH >3.0 {1
WEEh Al DA K HAEPIGR pH 5.0 8 3R 3 4B K
B, MiTE pH 2.0 AU BR PE 5514 T, A 77 ] 48
T4 h(E2) . WHHIZEEA — BRI AZRE T .

22-
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Fig. 1  The growth curves of Lb. brevis NCL912 at different pHs.
8

logCFU/plate
N

1 2 3 4 5 6
t/h

B 2 pH2.0 54T Lb. brevis NC1912 B 755 Bh &
Fig. 2 The survival curve of Lb. brevis NCL912 at pH 2. 0.

2.2 pHS5. 0 pH4.0 TIEFAYHERELIER
T
AR [F] FL Dk SE 55 25 A R [R]—Z 20T 43 50 %F pH 5.0
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F1 pH 4.0 #5333 1 Lb. brevis NCLO12 () 58 113
1707 3 RE G S0, 14 2145 i S5 0 B m
2-DE E[3E& (& 3) o % M5k G 4T L 80, e B
VCHC S E 833 £68 N, DLHL A Fy 88% , 48 K24
BB R TR L N — B, E A T

IEF

pH 4 -7 Fl 7> 7 & 15 - 50 kDa f X 8, >k H
ImageMaster 2D Elite 5. 0 344570 87 345 & I R W52 2=
Rz AR R B R, PRk 1 sk as i 2
S 5 R A RO RY 25 A R X
B SNEERE L UIR  2EAT B A

(A) pH3.0

Mr/kDa

pH10.0

(B)

Mr/kDa

3 pHS5.0 0 pH4. 0 155 E h 580 Lb. brevis NCL912 2 FE H 2-DE F
Fig.3 2-DE profiles of proteins from Lb. brevis NCL912 at pH 5.0 and 4.0. A: pH 5.0,B:pH 4. 0.

2.3 EREARRANRESTRENEERFERE
Xt 3R 2-DE P ) 22 5 88 H sA BEAT T
SESE RN oy Mo R AR AT B9 R E B R B9 PMF B A

Mascot 2 ] & 4t, f# & NCBInr £ 8 . H A 4
Mascot 2 [ i1 43 50K T 50 sr B A A G it 2 5 X
(P<0.05) , I\ HEAME THE, HFRERER,
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T Lb. brevis NCLO12 i 3 [H 15 51) KU 4k )22 1 fole 2%
JRLA 25 A2 Rl E s h B 8 MR T %0E (R
1), 7F pH4. 0 3535 KL 35 351 Lb. brevis NCLO12 %58
MEHAATAE T AEHAREE RN, AE
FmEETH, X8 ANEASAEHE RN MEN 2
A, 3o & ) B ) UspA 2RI CBS 454y

WA SEARG A K ER 3 A, 20302 508
BREAEE F1 L10, B2 B (A 36 X 5 F1 SSU AR 14 2R
1 S30P 5 S AQHHAR O 19 3 F =K # NADP (1) 3-WE iR
b T U 5 R R AT G Y R R B
We R R b A R A T E R R Rk EA
LVIS_0520, H.Ih g A %1,

®1 RELEERDHEARER

Table 1 List of all proteins successfully identified by MS

No. Accession No. Protein Protein MW/Da PI Protein scores Functions

1 gil116332842 UspA 16474. 8 6.82 234 repairing the DNA system

3 gil116333173 CDCPs 24174.7 6.32 72 regulation of cellular energy

5 gi130023223 SSU ribosomal protein S30P 21065. 1 5.63 103 initiate of protein synthesis

7 4i 1118475868 50s ribosomal protein L10 21449. 4 7.79 278 regulation of replication,
transcription and translation

10 gil142782915 RRF 20618 5.79 126 ribosome recycle

15 gil116333182 LVIS_0520 19479. 6 5.62 94 unknown

18 gi 142779090 IMPDH 52383. 4 5.53 488 purine metabolism

22 2130019023 NADP-GAPDH 51768.9 5.63 122 glycolysis pathway

3 itk

2 FH 30 IO 38 I I e — A 8 52 2 Y AR B A Al
FEo Lb. brevis NCLI12 TERR W38 Z6 4T, H 86 25 11 i
MR A T U X SE i £ R 2
15 HOAH VL 04 3 R R D8 47 400 T TS A2 19 3, X i 26 2
F B R 28 e TBEZr B an h
3.1 MHEH

YT A2 B IR BB B30 I, Sy 1 R A T g
RS AY TR AR T 2 A — R A W
SR B o B 8 SRR R R A A, Lb. brevis
NCLO12 TERR Mrin 25 144 T, W il 1 - 38 Rz 8
uspA (universal stress protein,uspA) Fll & CBS 2% f4) 4
# M ( cystathionine B-synthase domain containing
proteins, CDCPs) [ £k BT 5 .

UspA JEAEZATA il AR TR FLIR L JBUA: Sh ) A )
S5 A i A v 3 AT 1Y) — S D Y L P A R
177 s A TS A R R L L
TR A5 S V0 B0 85 38 I, UspA 9 38 3k i 22 A AR
AR A A R AN [ B 2o AR A
gy 17— BTy S AL . (HJE R B T R
ORS00 B IV G 71 i N 1 P S I U1 B v T
UspA H [ 3 2o 3 55 25 ) J5E A 0 18 150 B8 4k 1) 52
S FORG BV PR AP A S DNA R 58 45 T BE R A 35
ORI RN O il I L U SN IR R 7N A Sl €2
el

JZ A T A R AR R A ) A
Yy CDCPs & i VF 2 7E JE A b B AR <7 10 2R
EE N AR Dot PN £7 8 (1 F I e SR =
OB N B E A ZEAN RIS KA
ges', CDCPs B 3y fE H AT % R W16, {05 CBS
2 ¥ 5 Al D i A 5 S A7 R DA O
CBS 45 #4) 3T LUSChy 20 3 58 = 19 1% S8 8% , 76 4= 1K
A7 AP R IR B B8 5 1R 0 B8 BV 2 5 A I RE i
AR B 94 LA A i (R B T A2 T pH
4.0 BEgrHBE 37 0 Lb. brevis NCL912 1 CDCPs fY 3
K HOTE pH 5.0 B0 R iz s i Rk it L Ul
B CDCPs 7232 1 X B2 ik 38 BRI S 3 1 i 22 A
ERT. AIBEJRIE o 2 5 4i i fg K 7 i3 iy, i
PR AE 8 75 R 1 PR B8 T A= 47
3.2 5EEAREGHEXHNER

& H R AR G o R bR IE Rk 3 A
W B, B — B BOER A — B AR G B 8 A B Y T R AR
Fl o 3 XF Lb. brevis NCLO12 f) A Ji) 1k [ 38 1k 17
AT % 5T R B, R T RB RS TERR B E R
H fF, 50s B B 4K 45 [ L10 ( 50s ribosomal protein
L10) ,SSU # ¥ & 7 19 S30P ( SSU ribosomal protein
S30P ) A1 4% B &1 5 K T ( ribosomal recycling factor,
RRF) (R B YT, BN EEREL S SHEARN
B IR Lb. brevis NCLI12 4 3% 2 i34 .

EHWroE R W R A Pseudomonas stutzeri
A1501 78 = S e R, 508 R iR 11 L10 J& (X rpl]
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FKik BT 2.3 4% pl] S5 G W ek B
FERIEIN T T RORE AR LI B BF ST R K
BB P IR BE 2k 5 R BT AT 0 0L SR, H AT,
AR UL T SSU & M 1R F S30P [ il , [H 2,
30S /NEAEREW 2 5 BRI & W B 1L, i D
HEWI 4 Lb. brevis NCLOT2 4b T2 M 36 55 5 10 i 15
SSU B Wi A 11 S30P Rk Y bl & A i i 4 vl
RES 5 T HE E UG R IR RO R R BRI T
RRF 52 2 RBE & BAY 28 1k R, 6 £ A0 1 It
B S8 U mRNA, DUAEHBT AT R 55 . 18 E.
coli % 3 5y ik Wr 30 ¥, 12 2 13 ol 4532 1 0 i T 30
PR TN 2 AN K T T R

i bak 3 A R D RE I, 24 Lb. brevis
NCLO12 4hF W2 it R BT I, F35 E 96 i 30S /)N IF. 5
- SSU B MR (1 S30P JH 3h T 2K A R A Ak
B, AR VR BR IA] 73R 3K B 1 2 fof 15 42088 1A phe s
8 28 B R 56 L mRINA, DU 857 00T 2 1 A
AT 55, 508 A% BE MR 1 L10 W T RRF B9 3%
P, 7512 1 B 22 s B DR 0 7 A BE 68 5 7 7R 3 BR
BEH .
3.3 5 DNA EHHEXHER

WOEOME M R OHF R B A B ( inositol-5-
monophosphate dehydrogenase, IMPDH ) J& & I 14 4%
IR 22 M5 A A2 Y BR . IMPDH 2 410 ) Kf
Y I 04 4% B2 ( guanine nucleotide, GMP) it = |
DNA & n Az B, 40 i i 17 G1 3, DA Hs 5
MG T KRR o BRIMA T, Lb. brevis NCLI12 )
IMPDH ik & FiH, X Z k& IMPDH A #| T DNA
f 5 B, 4592 T RE 0% Tirf 32 IR M B 58 A Ml i 2
e
3.4 EREBERAEAXNEAR

3 TR H il T e N O W IR A Ok A P Y OC
fit} , NADP J& H At Ak o 2 b A9 4 i o Kitatani T 45 X
W ¥ B Synechococcus PCC 7942 [ W 5% TN A K 4t
NADP 1 3-f B2 H ¥ B85 I & B ( NADP-dependent
glyceraldehyde-3-phosphate NADP-
GAPDH) I /] LA 2 &5 €3 St & B if 5 % [l ( the
photosynthetic carbon reduction cycle, PCR % [1] ) 1 /&
WO fif o R B ZERR WA ROy Lo
brevis NCLO12 1§ NADP-GAPDH 3 i & 7+ 75 , i 0 7

dehydrogenase ,

R Wi~ ,NADP-GAPDH X 1 A & it 4 A 15 45 X
AT TR 2R 3 a4 A T Y A A5 4 5 Ny Ab
PR IR T PR A LA A ot 3R R A0 I 45 78 IR
38 I G R R A PG BB AE T .

A el L, Sy T A R 38 PR BT rh A K S8 A Lb.
brevis NCLO12 5 & 1 R JWp 30 N S 1 o 7E 35 97 v
ANEA LA AR S OU T, 38 2 % IF % 3 5% (pH
5.0) 5RMME T (pH 4.0) A= K # Lb. brevis NCL912
() 2 11 5T 20 7 B A 9T LR R B, PR RS T AR K
WHEARBEAZS . XSS ER 8 N E H A
AEYME B2 R AbTE S 2 58 A A .
2 R 06 1 W T A AT 200 L B i A g 90 7 55
AR Lb. brevis NCLI12 fiif 57 g Jip 38 , 31X 7T &5 Lb.
brevis NCLO12 A4 1R 31 i FEHL B ¢ o
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Analysis of differential expression proteins and functions
in Lactobacillus brevis NCL912 under acid stress

. 1,2 . 1,2 -1 14
Guidong Huang **, Xianfeng Zhong *~,Chaobo Li , Yusheng Cao *
'State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China
’Food Bioengineering College, Henan University of Science and Technology, Luoyang 471003, China

Abstract: [ Object] We investigated the proteomic profile of Lactobacillus brevis NCIL912 under optimum pH and acidic pH
in the media without the addition of sodium L- glutamate to characterize the differential expression proteins and function by
two-dimensional gel electrophoresis. [ Methods | The differential expression proteins were separated and analyzed by two-
dimensional gel electrophoresis, mass spectrum and bioinformatics. [ Results ] The results showed that the two-dimensional
gel electrophoresis profiles of L. brevis NCL912 were uniformity, well-resolution and repeatability. 25 proteins were differently
expressed in the two profiles. Among them, 8 proteins were identified and analyzed by the mass spectrum and bioinformatics
due to the lack of genome sequence data of L. brevis NCL912. These proteins played the roles of the synthesis of protein and
DNA, glycolysis and regulating the cellular energy level. [ Conclusion ] The differential expression proteins might play the
important role in the acid stress resistance mechanism which may protect cell against acid stress.

Keywords: Lactobacillus brevis NCL912 ,acid stress, proteomics analysis
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