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Method Research of Proteomic Profile Identification on

SPAES

Xanthomonas campestris pv.campestris by LC-MS/MS
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BE LB WYE S T FAR B IE NG B ( Xanthomonas cam pestris pv. cam pestris s Xce )W EH A AT RFE G,
T8 LW BRI EAE, [F3%]Y Xce 8004 Zoad R 3%, 43 B 32 UM P9 25 1 J5 Fn i &b 26 1 0,
Xof A 4 BT AT VR R I A ﬁL?ﬁFﬁl‘d?ﬁc}ﬁfﬂ AT B 2 MR A L T4 B ) IR 2 R EASY-nLC 45 &
LTQ-Orbitrap % % & 8 [ R £ X3S, [ERYES 73T bottom-up 5 198 H BT %€ i RS — 488
TR TGy B FNER A AR (O 4y B 2 %,if)uT fe A A B R IR MR R A R . i SEQUEST £
ROEMRNE A TR S P e A E N 1595 A~ AR A FAE M IS EE AR E N 1241 4, [4iR])
AL LC-MS/MS B k& & M R RS R R AR AL 05, IR A WA A AR T
R BN E S
KEA . Xec A LC-MS/MS  LTQ-Orbitrap
FPEI%??%:Q-BS] MEARIRE A MEHS:1005-9164(2014)02-0103-05
Abstract: [ Objective] A proteomics technical platform of Xanthomonas campestris pv.
cam pestris (Xcc ) was established for the separation and identification of pathogenic bacteria
associated proteins. [Methods] The intracellular proteins and extracellular proteins of Xcc 8004
strains were extracted after liquid cultured. After in-solution digestion of total proteins, the
peptides mixtures were separated by strong cation exchange (SCX) column. The proteome pro-
files were acquired by EASY- nLC combined LTQ-Orbitrap mass spectrometer. [Results]Based
on bottom-up method,the proteins were analyzed by cation exchange column and nanoflow re-
versed-phase liquid chromatography. The high proteomic profile identification was realized. The
mass spectrometry data were searched with

SEQUEST. As a result,a total of 1595 proteins

I E A
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& E HH3.2014-03-31

EE B 4 TAE (1982-) , %, SE B0 I, 32 2\ g5 R B AY 28 i) 8 3
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x % EIRVEH B %K (1971-) , B, WF 58 61, B+ 28 S0, E M
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were obtained from intracellular proteins and a
total of 1241 proteins were obtained from extra-
cellular proteins. [Conclusion]L.C-MS/MS work-
flow could be utilized successfully in the pro-
teomics research of Xcc pathogenesis, which pro-
vides the basis for studing the interaction of mi-
crobe and plant.

Key words: Xcc ,proteome profile, LC-MS/MS,
LTQ-Orbitrap
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[(ARBEXY T FIFRRIE N E ( Xanthomonas
cam pestris pv. cam pestris s Xce ) X FREF I 3¢ 25 5
¥ R BB S B 2 R L S — M BETE 2 BKIE N S B
A T AER RS 0 B A Y R AN R A
W T 1w A ) S50 43— LU A A58 T 3 A T4
(BT ABRFRIHE, Xee LT T 2K H AP
Jr, X SE L P2 AR R A AT 77K T AR
o JEL AR ) B B HL I BEE 1 Rl L Xeo TEBETIN Y
55U MR DG I B K Y 300 A~ %5 8 BUR & T
FEHIRE , XF T B BH 9 it 1 ) EORs ML L A7 Y8 L)
T IR DL R % 5 2 b LA A A R L
(AR VI 2 Y& 04 2% AU 53 R 20 L 21
21 R B 25 A8 v i A B, T EL A BIF 5 AR R
P A BH IS e S AR T A 4 L B IR 21 e o
2H AR o 2H 2 JR] Y G B 2 AR A e A Y —
WEE N, BRE M 2-DE B R 7] LUA R L 45
A M R ST DN BT R R S B LT A R o)
BRI BT AR R T A B 0 3 25 0 R R i A
AL A LR S BRI Tz ik p ik — 2D kR, i,
BT 20 YO 103 - 8 B3 (LC-MS/MS) 1Y
shot-gun F AR & J&, I 12 W H T8 R R
K B MGG A Y N2 R AR Y Y
T MR R A S48 A RR Y H i %S 1A ) 9
W EOR T 645 M5 2 B (EPS) (g 2 8 (LPS) | g
SIEE A FE R (I BN ) (T3SE) % Tii AR £ 34
i R AR AR BE AR . DRk T R R A PR
) Xec 8 R IKIE DA E yEE, AP 0E T
HPLC FH & 732 8t 70 3 2 1K, R ] EASY-nLC 45
4 Orbitrap i X E Xee 45 H s WHE A ERIRIE, N
T 25 5 5 BUW R O R - FIT5E GA W -HE ) EAE 4R
PET7 A gl

1 #MHEMFTIE

1.1 ##

TRk A ST TR R Xee 8004 BFAEFINY

{4 . LTQ Orbitrap & 43 B 2 B1 3% AL (3¢ [
Thermo 22 7)) , W AH (435 AL (£ Waters A #)), %
AR EETE (B PE AR L ¥ Ui R B L (R
¥ Beckman 2> w)) , & 25 #8 VR 5.0 0L (2[5 Ep-
pendorf A F]) , #8 4l KL (3 E Millipore 28 H]) , BUE
P I T R A CER LT S AR A B E]D L PolyLC
SCX FH# F 3¢ 4 . Thermo Scientific EASY-nLC
1000 99 F e A 2,5 , Scientific Orbitrap Elite H&
I, A S — AU Uk,

7 : CHAPS.PMSF , 15 4 B i % 8 | Amres-

104

co AT, ELIMBERE (DTT) (B R 24 . LA =R
IR (TFA) (M| We-3- 2 R (TAA) (B R — S 80 | S 2
HEgA W B 9 B Sigma A~ A, ZFE W H Thermo 2
A ,10 kD # I [ Millipore 23 7, BT A i 7k 2
i H Millipore i3 38 %) #8 4l /K,

NYGB ¥ 323 . AR 5o, BEEH4E B 3g, H Il
20g, EAE 1L, AT pH EA 7.0, I T KK+,

XCM2 575k B iR &l — 1 10. 5g, B R — %41
4.5g . BRIIMR 2. 36, K MFI& 1 0. 15g. E A 2 1L,
WA pH {H N 6. 6 ~7. 0, ffi B AN A &KW JE N
0. 0lmmol/L R EE , H TiE S,
1.2 Fik
1.2.1 W#AEH

% — ¥ Xee 8004 T 10mL NYGB K 3% 3 1,
28°C ,200rpm ¥R HEFE 16h & OD gy =0. 6 ifh ;1%
5% e RE BT OB B NYGB B 3% 3 b, 28°C,
200rpm FERY KB FE 4~6h, & OD g =0.4~0. 6;
JH 50mL B0 4 5 %5 )5, 4000rpm, 10min &5 0 W
BRI NYGB 85 57 B sE % WK 2 ~3 k. HH
XCM2 598 FEVE WK 1 L 38 M85 OD oo s 1%
5 U R RE T XCM2 #5337 5, 28°C , 200rpm 2
IRKE SR 12h,
1.2.2 BaBmhé&

(1) L PR 2R A ) o

B SRR 1mL TB L S, 12000rpm B
DU ,0. 9% NaCl PE% A 2 Wk, in A 24 i
VK 1 24 30min, B 9% B . 12000rpm , 4°C 25 .0 B
LA 3 AR FLTA 1 N T — 20°C DLvE R,
12000rpm, 10min &0 ULUE 8 F . 5 15 2] 59 T UE B iyt
T KRR B BN R IS, S B Y 100mmol /L = 4 -
IR %% il (TEAB) i f# . BCA 5 & WK R
—20°CPRAF# .

(2) M Ah 48 A Y il 4

WA SRR IR E 500mL B0 T,
8000rpm, 20min &0, WA L35 L I A8 1 30 1 57
PMSF J&5, ] 22p0m 19 40 T 328 08 #5% 2 8 B 11 5 JC 48 i
i 5 Millipore 1) 10kD M IE4E W 48 £ S5mL /&2
s E B A 4+ 1 &5 /18 T B
PSR P AR 2Z 1] 0 D0 E B B A 43 A 2 5 R A )
A UTVE S TS B KA A 0, B 3 A AR AR
YRR ER —20°C PLIE i 78 ; 12000rpm , 10min B0 UT
VE S L A B Y D0 T B T 2 Rk W A N R S L
W HE ) 100mmol/L ) TEAB % fi#, BCA 21l & &
HWEE —20°CIRAEH .
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1.2.3 &HaHRiEM

A B 100pg B AR S INA Sl 22 SDS,
5pl 200mmol/L B #2 = (2-5 £ 3O FE (TCEP). #b
KZE 100pL J&, 55°C 1 F 1h; ke k. 0 A 5uL
375mmol/L TAA, = & # 6 F 30min; I A 3~6
fE R B 598 TR B . — 20°C T0VE 3h 83 1% ; W i .
8000rpm, 10min 0> UL JE 8 H . B 15 2] 19 T IE e iyt
T LRGN, 10041 100mmol/L TEAB #
fEDUIE A 2. 5L B L (1pg/pl) , 37°C il fiF
S
1.2.4 HPLCHMBFRX#4H 5K

PR WA G i, B T B0 T s A
A(10mmol/L B2 &4 .20% ACN) ., f#i ] SCX i

P 5 7 Sk R 45 — 46 43 30 L I 6 4 BS 1 40
WO 4 fF. € % RE. SCX BB T % R AE (5pm,

100mm X 2, ITmm) ; Jit 3 A1 A: 10mmol/L # R — &
H,20% ;W 3h A1 B 10mmol/L Bifig — A 47,
500mmol/L ZLH .20 % LM s T . 0. 3mL/min;
.0~ 15min, 0% B;15~50min, 0 ~40% B; 50~
55min,40% ~ 100% B; 55~ 63min, 100% B; 63 ~
65min, 100 % ~0% B; &K~ 214nm,
1.2.5 EASY-nLC %4 Orbitrap i 5 #7

W BRI 6 RS 1 IREL L 20 R R Ak
fﬂ,ﬁé#ﬂﬁ,ii@ﬂ:ﬁfjﬁﬁ A(10% ACN)RH LC-
MS/MS 73 A1 . W AR 25 1. (s A . C18 [ A & 4l 45
o A 2% O +0. 1% W R B 98 % L I +
0.1% R ; i3 . 300nL/min; # & .0~5min,5% B;
5~ 50min, 5% ~35% B; 50 ~ 52min, 35% ~ 100%
B;52~55min, 100% B,

R S LI S L R 1. 5k VL, SR A IE B TR X
Orbitrap K — 4% 4 3% , 394 73 %4 60000 T &
FAIE & m/2=350~2000;10 4 LTQ — %% T i
F CID filf $ 455K 58 . — Al 40 BE 8 150005 5
B 3% CID filf 15 BE B 2 35 % 3 —fk A &, B0 408 4k i
A BB ORI AR 5 . B i 45 R AE NCBI T 2k
i Xce 8004 F FIEUHE B b R A7 4 R, B0 A R 4K
% SEQUEST.,

2 HRE5SMH

2.1 EAERNEEKRN

R 1. 2. 2 iR p AR AR IO R L 4 A L
S AR IR G, 220 BCA 5 i 5 2 1 Wk BE L iR
10pg B HRE & BB 2 J5 19 FE & I SDS-PAGE I8
(B 1), 55 R, 48 B0 8 1 FE 5 2507 15 b L FF &
2 WA S L BOR BRA I B B R SR VIR ST 4 AT A
FEAE 2014548 H20 5% 28

TR E

X -ﬂn:f
I

Kl 1 SDS-PAGE &
Fig. 1 Chromatogram of SDS-PAGE
Al A B AR 1 ML 2 RS s A2 A IS 1Y
ML B2 B RS 1 AN
Al: Intracellular protein; Bl Extracellular protein; M:
Protein marker; A2 Digested of intracellular protein; B2 Di-

gested of extracellular protein.

2.2 REFHERMRK

T RE AT B AL B HPLC BHES T3 etk
DB ZIK, 4 EASY-nLC 23 J5 454 Orbitrap Elite
FURE AT A 8 o AR R sh A A R shAH B 5 kb
B €T 53 B 25 G S5O0 AR S Y 5B - it 14
W 2, fEaREK HTWE’JFH/RF KX R A il
F 25 H (BSA) 1 i ff #4331 >kl CID 1 HCD P
T A [ ) il e 455 2, 45 31 T O R A IR B B 5 R L 7
CID # X T, 4 1 vE A B & Rk 8T
76. 11% ., MMif£ HCD #x0 N 35 % HA 50. 08% ., %
BRI CID 1 Alf 43 A58 =0 A5 1) A9 K B 7 26 R 3 /L &5
RIWE 1,

:."'-u
o e
47, 3( ﬁiﬁ
.,.
2 s g
= ! 422 ] “ 1 rl
R J A o
SR 'F‘I ﬂwu‘u« Mj%ml 'f‘\"‘l"
El g .
= R AR LR FRIR TR E RN P Hi G TN A3 e INED 57 se
2 Time{min)
T ORTRmEI
:,:)‘I[_]q]n.
b
>

II.l IZ I-I I'r |\2[]

2ad T e e G e 3 4,
Time{min}

Bl 2 LC-MS/MS B i
Fig.2 Total ion chromatograms of LC-MS/MS
AN A FRE s B AR SRR
A:Intracellular proteins ;B:Extracellular proteins
2.3 EAWERE
VALV AR BE R ] HPLC 28 SCX AE#EAT 3
Yok 6 A Z2 AR 2r o B A8 20 20 Sl EAE EASY -nlC
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B G454 Orbitrap Elite B0 87, ¥ g 45 R 5
NCBI F# A Xce 8004 5 HE R F 8 i SEQUEST
KR ERANEARESPEE T 1595 NMEA . M E

FURE a5 31

1241 MEHEFZ 2 RFIM THRNEA

o i 78 3 B 1 ) O 4

F1 AEMEEXTH BSAKBREEE(%)
Table 1 BAS peptide coverage on different types of activation
il 42 45E 5 By EZ Il [k M — fik Bt %4 oy INEE e
Activation Accession Description Score Coverage Unique Peptides Total peptides
type number 0
CID 30794280 4:m1(%:'i|§'£| 2824.51 76.11 2 59
Serum albumin precursor [ Bos taurus |
94966811 al*ﬁﬁ_‘ﬁﬁﬁ F A& alpha-1-acid glyco- 1 35, 64 1 8
protein precursor [ Bos taurus]
HCD 30794280 4:Iﬂl(§tl§lj 254. 11 50.08 1 30
Serum albumin precursor [ Bos taurus |
94966811 al*ﬂl&"@’ﬁﬁlﬁl i & alpha-1-acid glyco- 213 446 1 ]
protein precursor [ Bos taurus]
k2 WMLOBANEARLERIIK
Table 2 Several intracellular proteins from MS results
5k . 1 s e s S b A L =N 24
Accossion B S3{E i i — Jik B £k MRBEL BEMK ATE FH
numl;;ar Description Score  Coverage( %) Unique peptides Total peptides  AAs MW[kDa] Cale. pl
e ; ¢
66768044 MRS FT 90 . 124. 86 100. 00 11 123 634 70.8 5.27
Heat shock protein 90
SR A
66769844 %%UJT;% NrdR 25.93 100. 00 1 37 174 19.9 7.37
Transcriptional regulator NrdR
LysR FK G 845 A 1
66767769 LysR family transcriptional regu- 4.28 99. 68 1 37 310 34.3 7.37
lator
R ATP 1 Clp 28 il W 3%
66768531 ATP-dependent Clp protease sub- 15.17 81.27 4 40 331 36. 62 8.54
unit
66769380 HrpX &1 . 1. 69 81.93 1 57 476 52.2 8.09
HrpX protein
66769381 HrpG &1 10. 31 71.76 1 29 262 29. 1 7.88
HrpG protein
W5 RGERZ R
66767105 Two - component system sensor 7.76 69. 68 1 53 498 54.2 7.75
protein
66767983 ({um(,‘ & . 11.72 77.28 1 63 449 50. 4 6. 44
GumC protein
. DNA &2 # H RadA - o -
77761273 DNA repair protein RadA 29.90 78.02 2 50 330 48. 7 7.15
66770139 NADH dehydrogenase 40. 4 79.03 4 72 744 79.0 6. 60
St S 425 ] y
66768646 BHFAEETF RpiG 9.20 76.98 1 41 378 42.1 5. 55
Response regulator RpfG
i PN
66770446 Zﬂ%ﬁ% A 7RG 48. 83 74.19 6 73 647 71.4 5.69
Acetyl-CoA synthetase
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2001 4, Mehta Ml Rosato B K & 37 T
Xanthomonas axonopodis pv. citri TE 27 F & N 1
GH L FEIRTCE PR 3EAT 2D-PAGE K 41 25 5 % 8 40
FORAH KL E A ML . Andrade %% 75 F A4 K
(1 Xee WARIEAT I, IR i@ 3 2D-PAGE XF H 8 11 %
KAEHEAT AT BN T Xee 59 E HAEME QAR
FENY L REARTRPIRES TR B 8 1 7 3 A & i K P
AT RS E RN TR R E A B A T RE L R B
PRI 1A A1 ) s RS S LA R S, R Y R 5
A — AN HBEHITATNT . LC-MS/MS 2 4F 3k
TRERE NS N EEHA, HRIGHE AL
& AT LU 5T 20 1 R0 4 208 A A W) A A= RS N EE H
JBT K- 1Y 22 S5, T LA [R] I 6 22 A A i i AT i R
JEHE F T WSS [R) A= BE g P i A h 2 A A i) 3
A, ABFSEE T HPLC FHE T8 b /i £
JIk . R EASY-nLC 254 Orbitrap G %E T — X
HEE B RIS 138 A TR E AR R N T
FAS TR 20 43 P9 2 1 3R 35 1 SE B BR T ik L S TR BT
FERE W05 I A0 T 4 B8O 23 1 BIL B 07 308 9 A 1) A T 24
YL AR 288 FE Al

S 3K .
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